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VOLUME III
FINAL TECHNICAL APPENDICES

NORTH VINEYARD STATION SPECIFIC PLAN

Technical Appendices Volume III for the North Vineyard Station Specific Plan EIR contains
the following technical studies: Final Transportation Analysis and the Final Supplemental
Transportation Analysis.

These technical studies were prepared by consultants with expertise in the appropriate area.
The Law Offices of George E. Phillips served as the coordinator for this work. All phases
of the technical study work have been monitored by the Sacramento County Planning
Department. Scoping of all technical issues and report review has been conducted by county
staff of the Planning Department, the Transportation Division and the Department of
Environmental Review and Assessment.

Technical issues were identified during the early scoping process. Administrative drafis of
each technical study was prepared by consultants and reviewed by County staff. Revisions
were made as needed. The technical studies contained herein are a result of this process.

Please note: Participating property owners have changed since the technical studies were
originally conducted. These studies contain technical data for some properties that are no
longer considered participating properties however, the technical data is not affected by these
changes. The Specific Plan Proponents for the project now include: Winncrest Homes, US
Home, Florin Investors, and Cal Maple Development. The Saca Properties, Morvai and East
Bradshaw Gerber Associates are no longer participating owners. For a map of the current
participating properties see Plate PRF-A in the Preface of the Final EIR.
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Supplemental Transportation Analysis
North Vineyard Station Specific Plan

I. INTRODUCTION

BACKGROUND

The Transportation Analysis for the North Vineyard Station Specific Plan was originally
prepared by Fehr & Peers Associates on October 2, 1996. That document presented the traffic
impacts of the preferred project and presented a trip generation comparison of two reduced-
density alternatives. Since that time, two additional altermnatives have been prepared, both of
which involve the transfer of uses from the original commercial core area to other locations with
the specific plan area. The two new alternatives are known as the Alternate Core and Dispersed
Core altematives. Detailed descriptions of these alternatives are presented below.

STUDY PURPOSE

The purpose of this study is to analyze the impacts of the two new North Vineyard Station
Specific Plan land use altematives on the adjacent transportation system. This study assesses
the short- and long-term impacts of the alternatives on the local circulation network and
describes the improvements required to mitigate operational deficiencies of the transportation
system. The results of this alternatives analysis are also compared to the impacts and mitigation
measures of the preferred plan.

DESCRIPTION OF PROJECT ALTERNATIVES

The North Vineyard Station Specific Plan area is located in southeastern Sacramento County
and is bounded by Florin Road to the north, Elder Creek to the west, the planned Vineyard Road
extension to the east, and Gerber Road to the south. Figure 1 shows the location of the plan area
and the adjacent roadway network.

The plan area is a 1,595-acre residential development with a total of 6,339 dwelling units and
approximately 38 acres of retail and office uses. Public facilities include neighborhood parks,
a community park, a library, and elementary schools. Under the preferred project, the
commercial core is located near the intersection of Waterman Road and Gerber Road. The two
alternatives to the preferred project analyzed in this document are described below:

Fehr & Peers Associates, Inc. ! February 6, 1997
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North Vineyard Station Specific Plan

Alternate Core Alternative - The commercial core is completely relocated from the Waterman
Road/Gerber Road intersection to the Bradshaw Road/Florin Road intersection. This alternative
involves the relocation of all of the retail commercial and business-professional uses to the
southwest and southeast quadrants of the Bradshaw Road/Florin Road intersection, as well as
the transfer of approximately 300 multi-family dwelling units to Florin Road west of Bradshaw
Road. Under this alternative, the amount of business-professional uses is approximately 50
percent of the amount planned under the preferred project. The relocated uses will be replaced
by single-family residential dwelling units. The total number of dwelling umits (6,339) is the
same as the preferred project.

Dispersed Core Alternative - This alternative involves the relocation of 13.4 acres of retail
commercial uses from the Waterman Road/Gerber Road intersection to the southwest quadrant
of the Bradshaw Road/Florin Road intersection. The relocated retail commercial uses will be
replaced by single-family residential dwelling units. All other land uses are essentially similar
to the preferred project including the total number of dwelling units (6,339).

The proposed on-site street system for the preferred project and all alternatives consists of a
network of two-lane collector and local streets interconnected by several major collector
roadways that will provide access to the existing and future arterial roadways: Florin Road,
Gerber Road, Bradshaw Road and the extensions of Vineyard Road and Waterman Road. As
part of the, improvemients to the existing transit, bicycle, and pedestrian facilities, as well as new
facilities, will be implemented to encourage the use of alternative travel modes.

Both alternatives including the elimination of a collector roadway that was proposed under the
preferred project. This roadway extended from Waterman Road (south of the proposed new
Central Traction Railroad crossing) to Gerber Road (approximately halfway between Waterman
Road and Bradshaw Road) and included a crossing of Gerber Creek.

STUDY AREA

Since the proposed altematives result in a negligible change in net land use intensity, the study
area for the alternatives analysis is focused on transportation facilities immediately adjacent to
the project site. In consultation with Sacramento County Public Works staff, the following
intersections selected for analysis:

Elk-Grove Florin Road/Florin Road
Florin Road/Waterman Road

Florin Road/Bradshaw Road

Florin Road/Vineyard Road
Elk-Grove Florin Road/Gerber Road
Gerber Road/Waterman Road

Al
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7. Gerber Road/Bradshaw Road
8. Gerber Road/Vineyard Road

These intersections are shown on Figure 1. In addition, the roadway segments immediately
adjacent to the study intersections were analyzed according to Sacramento County traffic impact
analysis guidelines.

IMPACT EVALUATION CRITERIA

Criteria for evaluating impacts were established for roadways (including segments and
intersections), transit facilities, and bicycle/pedestrian facilities as documented in the original
transportation analysis for the North Vineyard Station Specific Plan. These criteria were
maintained for this altemnatives analysis and are described below.

Arterial Roadway Segments

For purposes of this study, roadway segments were analyzed by comparing average daily traffic
volumes to capacity thresholds that were developed for the Sacramento County General Plan
Update. These thresholds are used as guidelines by the County to master plan the transportation
network by projecting the need for new or upgraded facilities.

The effect of substandard roadway cross-sections was also used to identify deficiencies. Some
of the study roadways, including Elk Grove-Florin Road, Jackson Road, and Bradshaw Road,
include 12-foot travel lanes and minimum 6-foot usable shoulders. Other roadways such as
Gerber Road and Excelsior Road provide 10- or 11-foot travel lanes and usable shoulders that
are less than two-feet wide.

Operational Deficiencies

According to the Sacramento County General Plan, the streets within the study area are
ultimately planned to be medium-access arterial roadways, with two to four intersections per
mile, a limited number of driveways, and a speed limit between 35 and 55 miles per hour. For
this type of facility, the daily roadway capacity is approximately 18,000, 36,000, and 54,000
VPD for streets with two lanes, four lanes and six lanes, respectively. These capacities were
applied to all facilities under existing and cumulative conditions.

Fehr & Peers Associates, Inc. 4 February 6, 1997
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An alternative results in an operational deficiency if the addition of project-generated traffic
causes the demand on a facility to exceed its ultimate capacity, thus requiring additional travel
lanes beyond those delineated in the Transportation Plan of the General Plan Circulation
Element dated December 15, 1993.

Physical Deficiencies

As noted above, several study roadways include substandard cross-sections. According to
standards set forth in 4 Policy on Geometric Design of Highways and Streeis (1994) published
by the American Association of State Highway and Transportation Officials (AASHTO), the
minimum lane width and shoulder width is 12 feet and 6 feet, respectively, for rural arterials
serving more than 400 VPD. Thus, a physical deficiency is defined to occur when a
substandard roadway segment serves more than 400 VPD.

Signalized Intersections

Level of service (LOS) is a term which qualitatively describes operating conditions for
intersections. There are six levels of service, A through F, which represent driving conditions
from best to worst, respectively. In general, LOS A represents free-flow conditions with no
congestion and LOS F represents severe congestion or delay under stop-and-go conditions.

The County of Sacramento has defined the level of service standard for urban area roadways to
be LOS E (i.e,, LOS F is considered unacceptable). For intersections of rural collector
roadways, the minimum acceptable LOS is D. These standards have been set forth in Policy CI-
22 in the County’s General Plan Circulation Element. As set forth in Policy CI-23, if
implementation of a project results in a level of service worse than those specified in Policy CI-
22, traffic impacts must be mitigated by enhancing the capacity of the roadway and transit
system or reducing the demand generated by an alternative.

Analysis of signalized intersections was completed using the methods described in Interim
Materials on Highway Capacity (Circular No. 212, Transportation Research Board, January
1980) and the interim Traffic Impact Guidelines (County of Sacramento Public Works, July 30,
1996). The characteristics of traffic operations for each LOS with respect to signalized
mtersections are shown in Table 1. Corresponding to each LOS is a volume-to-capacity (V/C)
ratio. This is the ratio of the existing or projected volume to the theoretical capacity of the
intersection. An intersection is defined to be “at capacity” at LOS E when the V/C ratio is 1.00.

Fehr & Peers Associates, Inc. 5 February 6, 1997
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Table 1
Signalized Intersection Level of Service Descriptions

Level of Volume-to-Capaciry
Service Interpretation Ratio

A Uncongested operations; all queues clear in a single cycle. Less than 0.61

B Very light congestion; an occasional phase is fully utilized. 0.61-0.70

C Light congestion; occasional queues on approaches. 0.71-0.80

D Significant congestion on critical approaches, but intersection is 0.81-0.90

functional. Cars required to wait through more than one cycle
during short peaks. No longstanding queues formed.

E Severe congestion with some longstanding queues on critical 0.91-1.00
approaches. Traffic queue may block nearby intersection(s)
upstream of critical approach(es).

F Total breakdown, stop-and-go operation. Greater than 1.00

Source: Interim Materials on Highway Capacity (Circular 212, Transportation Research Board, 1980).

A land use alternative results in an operational deficiency when the addition of traffic from the
plan area changes the intersection 1.OS from E or better to LOS F. For intersections operating
at LOS F without a specific plan altermative, an operational deficiency is identified if the
addition of plan area traffic increases the V/C ratio by 0.05 or more.

Unsignalized Intersectiong

For those intersections that are controlled by stop signs, two methodologies were used to analyze
operating conditions. For those intersections with stop sign control on the minor street only
(two-way stops), the methods described in Chapter 10 of the Highway Capacity Manual (Special
Report 209, Transportation Research Board, 1985) were applied. Level of service is calculated
for each movement based on the reserve capacity available. Reserve capacity is a function of
demand and the critical gaps in traffic on the major street. The criteria for LOS at two-way stop
controlled intersections is shown in Table 2.

Fehr & Peers Associates, Inc. ¢ Februyary 6, 1997
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Intersection Level of Service Deﬁnitior'lrsafl())l:'iwo-Way Stop Controlled Intersections
Level of Service Interpretation Reserve Capacity (vehicles)

A Little or no delay. > 400

B Short traffic delays. 300 to 399

C Average traffic delays. 200 to 299

D Long traffic delays. 100 to 199

E Very long traffic delays. 01099

F Stop-and-go conditions. <Q

Source: Highway Capacity Manual (Special Report 209, Transportation Research Board, 1985).

At intersections with all-way stop control (i.e., all traffic stops), procedures described in Interim
Materials on Unsignalized Intersection Capacity (Circular No. 373, Transportation Research
Board, 1991) were used. This method determines an overall LOS based on the estimated delay
for traffic on each of the approaches. The ranges of delay for each level of service is presented
in Table 3.

Intersection Level of Service De["mitiorrIl‘:I I;li :;Lll-Way Stop Controlled Intersections
Level of Service Interpretation Average Vehicle Delay (in seconds)

A Little or no delay. <5

B Short traffic delays. >5 and <10

C Average traffic delays. >10 and <20

D Long traffic delays. >20 and <30

E Very long traffic delays. >3 and <45

F Stop-and-go conditions. >45

Source: Interim Materials on Unsignalized Intersection Capacity (Circular No. 373, Transportation Research
Board, 1991).

Fehr & Peers Associates, Inc. 7 February 6, 1997
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An alternative results in an operational deficiency when the addition of traffic from the plan area
changes the LOS from E or better to LOS F. For those intersections that are affected, an
analysis of peak hour volumes was conducted to determine if a traffic signal would be
warranted.

Since the proposed alternatives generally involve the relocation of land uses within the plan area
and do not alter the overall character of the plan, the change in impacts to transit system and
bicycle/pedestrian systems is considered negligible. Thus, these modes were not evaluated in
this supplemental analysis.

REPORT ORGANIZATION

Chapter II presents the operating characteristics of the transportation system under existing
conditions with and without the preferred project, the Alternate Core and the Dispersed Core
Altematives. The impact of the preferred project and the alternatives under cumulative
conditions is presented in Chapter 1T, and Chapter IV presents the projected traffic volumes on
internal roadways for these scenarios. Chapter V summarizes the difference in mitigation
measures between the various project alternatives.

Fehr & Peers Associates, Inc. 8 February 6, 1997
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II. IMPACTS UNDER EXISTING CONDITIONS

The existing condition of the transportation system within the study area was described in detail
in Chapter 11 of the original transportation analysis prepared for the plan area in October 1996.
Chapter Il of that report described the traffic impacts of the preferred project and the
improvements required to mitigate impacts. This chapter describes the effect that trips generated
by the proposed alternatives would have on the operation of the existing local transportation
system and its users. The unpacts and mitigation measures for the preferred project and the
Alternate Core and Dispersed Core alternatives are presented in this chapter.

VEHICLE TRIPS FROM PROJECT ALTERNATIVES
The three-step process of trip generation, distribution, and assignment used in the original
transportation analysis for the North Vineyard Station Specific Plan was employed for this

study. This process is described below.

Project Trip Generation

Traffic from the North Vineyard Station Specific Plan area was estimated using the following
process:

« Estimate vehicle trip ends for various land uses using standard trip generation rates;
Adjust the total number of trips to account for internal and pass-by trips;

* Estimate transit utilization; and

* Determine net project trip generation.

Each step is explained in detail below.

Estimation Of Vehicle Trip Ends

The number of trips generated for each land use was estimated by applying trip rates from Trip
(Feneration, Institute of Transportation Engineers, 5th Edition, 1991. These rates were applied
to the proposed land uses to yield the total number of trips generated by each land use. The
daily, a.m. peak hour, and p.m. peak hour trip rates are shown in Table 4 for each land use.

Fehr & Peers Assoc:‘atés, Ine. 9 February 6, 1997
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Table 4
Trip Generation Rates For Various Land Uses

Low Density Residential d.u 9.55 0.74 1.01
Medium Density Residential d.u. 943 0.74 1.01
High-Density (Multi-Family) d.u. 6.47 0.56 0.69
Residential

Elementary School students 1.09 0.28 0.25
Business Park ksf GFA Depends on Size of Parcel
Commercial ksf GLA Depends on Size of Parcel

Internalization and Pass-Bv Adjustments

The total number of trips generated by each land use was adjusted to account for internal and
pass-by trips. Internal trips are those which begin and end within the project boundary. An
example is a trip from home to the neighborhood supermarket. Since these trips do not leave
the project area, they do not affect operation of the external street system. The following set of
internalization rates were developed for the North Vineyard Station Specific Plan:

* Residential 14%
* Neighborhood Commercial 40%
* Community Commercial 30%
* Business Park 15%
* Elementary School 90%

For residential trips, the internalization rate was determined by assuming 80 percent of all non-
residential internal trips would be home-based. This equates to a 14 percent internalization rate
for residential areas of the project.

Pass-by trips reflect those trips that are attracted from passing traffic already on the external
street system. These types of trips occur for retail and commercial land uses. According to Trip
Generation (Fifth Edition, Institute of Transportation Engineers, 1991), pass-by trip percentages
vary based on the size of a retail or commercial land use and the daily traffic volume on the
adjacent street. Given the types of retail and commercial land use proposed for the North

Fehr & Peers Associates, Inc. it February 6, 1997



ATTACHMENT 5E

Supplemental Transportation Analysis
North Vineyard Station Specific Plan

Vineyard Station Specific Plan and the expected daily traffic volumes on the adjacent streets,
pass-by factors of 20 percent for neighborhood commercial and 30 percent for community
commercial were applied to the gross trip generation. These factors are consistent with values
used in other traffic studies in the Sacramento region.

Transit Utilization

Transit utilization for the project was estimated using a two-step process. First, the number of
vehicle-trips was converted to person-trips using a ratio of 1.15 persons per vehicle. The second
step involved projecting the percentage of person-trips that would utilize transit. For previous
studies in this part of the County, up to five percent of all person-trips would be completed using
transit. This same percentage is considered applicable for the North Vineyard Station Specific
Plan.

Net Project Trip Generation

Tables A-1 through A-3 in Appendix A summarize the trip generation under daily, AM peak
hour, and PM peak hour conditions for the preferred project. Tables A-4 through A-6 and
Tables A-7 through A-9 illustrate the trip generation for the Alternate Core and Dispersed Core
alternatives, respectively. Trip generation is presented in the following categories:

*  Total vehicle-trips;

* External and internal vehicle-trips;
« External person-trips; and

= Total transit trips.

Table 5 shows the trip generation for the preferred project and the two alternatives.

Table 5
Comparison of Total Trip Generation by Land Use Alternative

Preferred Project 62,989 4,359 6,523
Altemate Core Alternative 63,389 4,407 6,584
Dispersed Core Alternative 64,075 4,511 6,669

Source: Fehr & Peers Associates, Inc. based on land use plans prepared by Donn C. Reiners, Inc. (1998)

B
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As shown in Table 5, all of the land use alternatives result in total daily and peak hour trips that
are within three (3) percent of one another. These variations are caused by minor changes to the
size of commercial and business-professional parcels and differences in total intensity. For,
example, the Alternate Core alternative includes only half as much acreage designated for
business-professional uses as compared to the other two alternatives.

In general, residential trips represent just over 70 percent of the total gross daily vehicle trips
with neighborhood and community commercial uses representing 29 percent. Because of
internalization and pass-by trips, commercial uses represent only 20 percent of the net external
vehicle-trips, whereas, residential, school, and park uses comprise 80 percent of this total.

Project Traffic Distribution

The directional distribution of plan area traffic under existing conditions presented in the
October 1996 transportation analysis was used to distribute trips generated by the proposed
alternatives. The distribution favored areas to the north and west of the project site given the
current location of residential and employment centers in Sacramento County.

Project Traffic Assignment

Based on the plan area trip distribution, trips generated by were added to the existing traffic
counts at the study intersections listed in Chapter II. Figure 2 presents daily traffic volumes for
existing conditions with and without the preferred project and the Alternate Core and Dispersed
Core alternatives. Figures 3 and 4 present the peak hour intersection volumes for the Alternate
and Dispersed Core alternatives, respectively. The resulting existing plus project volumes were
analyzed to determine the impact of adding plan area traffic to the roadway network. Impacts
to each component of the transportation system by the alternatives and how these results
compare to the preferred project are presented below.

ROADWAY SYSTEM OPERATIONS

Arterial Roadway Segments

Daily traffic volumes shown on Figure 2 were compared to the capacity criteria for arterial
roadway segments presented in Chapter I. The result of this comparison shows that the
operation of several study roadway segments would be affected with the addition of traffic from
the preferred project and from the plan alternatives.

Fehr & Peers Associates, Inc. i2 February 6, 1997



ATTACHMENT 5E

North Vineyard Station Specific Plan

January 1998
|
12,700
78,500
, 12,700
g;.ggg 27,800
\ 27,100
27,300
13,300 | 6,700 | 5,300 3,200 2,400
75,900 28,800 18,500 10,600 6,800
25,500 36,000 25,600 Florin Rd 11,400 5,800
25,600 31,900 21,400 : 17,000 6,300
13,400 -
32,900 n/a
10,800 § 32,600 2,500
%g,ggg T 32,5600 2,600
20,800 3 =0
oy o
m 2 3 S
= a a 2
o ] B
g a
$ A A
5 a a
g n/a
3 8,200
7,700
A 6,700
17,000 7,400 7 200 1.600 2,000
23,300 25,000 3,000
53900 T6.800 Gerbor Rd. 708 SE 3000
23,200 20,700 . W 5,100 3,900
1,000
2,300
11,200 53500
46,200
15,500 2300
16,100
Legend:
No Project
reterre rojec
[AlteTTae Core |
DISDBFSEE Core
Figure 2 EXISTING PLUS ALTERNATIVES-
DAILY TRAFFIC VOLUMES

Fehr & Peers Associates, Inc.



ATTACHMENT 5E

North Vineyard Station Specific Plan
January 1998

<% 28
i | N ~Ns W
8% ﬂgk_ PER 147 (123)
e 516 (569 232 | =
I = N a0
) 205 (267) ¥ 07 0109) a»" ¥4(22)
98 (84) _A, aTop 196 (258 Florin Rd.
503 (834) + 408 gggg;'—" :\ C 224 f410)%> ?’ 262 (495y—>| ) ('j
71E76 283 ~|gz 200 4,__ MR~ |5 N
9 [ST ) gy —_— - = [7- Ty
SRR S 3 g2 s 2
ans 2~ Bz o
222 =33
= 2
g
5 @
m 3 B FS.S
- 1]
® g 5 B
§ 3 a2
? & &
i . .
)
El 7
A 2
a
= L) W W
Y 'JE @ ok Wow
882 | oo 3 3 238 | w1510 888 |y 1
T le—aa0 6y & =2 ‘L-eg (163) ‘j"\: <L231 {250) T 4&—103 {183}
;i kA ¥ 185 (222) A) k «—A479 (467) l ¥ 25(37) e ‘)l k ¥ 2 2)
< : J EOIED)
113 (238)_A }, 153 (167)_A Gerber Rd. % 416 (532) ?' 172 (140" }'smp
369 (502 269 (720 170 (279)
sl Belul e~ i S Yol 48 (13— | )
AR 222 Ros
————— b 1 “4 I\J""
HaN Lun o
222 E
Legend:
e Traffic Signal
Figure 3 EXISTING PLUS ALTERNATE CORE
s PEAK HOUR TRAFFIC VOLUMES

Fehr & Peers Associates, Inc.



ATTACHMENT 5E

North Vineyard Station Specific Plan

January 1998
[5,]
e88 | 324
ég@ 3 g’éﬁ 147 {100
JIL o2 o) gz T 33‘711233); <— 468 (406)
o’ 191 (240) e yB0 (126} a)"— ¥—8(29)
Sl (T Bamem— N e AN ] N 7
194 (425)3-( Qo GO~ | £ 5 222 (524) L_H 90~ | 2 N
31 MmonN — Swg e Ry
Ll ey S 8 B 5 =
gak 8 = EFE ==
se2 < =ge
uk]
i)
3 o
o 3 2 =
@ o o o
S : 2
id 8 2
g
= 2
A 2
a
»ay N P
(e R, Y =~ o ~ ok Ca) i (1)
——— == o, D~ =
838 | s9asy) § Y REE X__ 146(183) ECE .! 10 (25)
-€—— 453 (500) ~ 89 (192) ‘) k‘ 241 (265) 104 (135)
‘i k 187 (256) ) L‘ «—492 (512) l ¥ 29 sous ) lk
; J 20 (48} T
102 (220)__ o 158 (237)_A Gerber Rd. 426 (548).!6. A
374 {510 ‘\P’ 325 (774; - 178 (204 A 1720(1(;%—‘» )
269 (835y ™ | M. 59 (87) 239 uw
Ny BoR e
EEE o3° =
882 2
Legend;
smor Stop Sign
e Traffic Signal
Figure 4 EXISTING PLUS DISPERSED CORE PEAK
s HOUR TRAFFIC VOLUMES

Fehr & Peers Associates, Inc.



ATTACHMENT 5E

Supplemental Transportation Analysis
North Vineyard Station Specific Plan

Except for one roadway segment, all of the operational and physical deficiencies identified for
the preferred project would occur under both of the proposed alternatives. However,
implementation of the Alternate Core alternative would not result in Impact EP-4, which
requires the widening of Gerber Road between Elk Grove-Florin Road and Bradshaw Road from
two to four lanes. The projected daily volumes on this segment range between 16,600 and
17,700 VPD under the Alternate Core alternative and are slightly less than the 18,000 VPD
capacity for urban two lane roadways.

Study Intersections

Existing plus project traffic volumes shown on Figure 3 and 4 were used to calculate peak hour
levels of service at the study intersections for the Alternate Core and Dispersed Core
alternatives, respectively. Intersection levels of service for existing conditions with and without
the preferred project and these alternatives is presented in Table 6. The corresponding
calculation worksheets are included in Appendices B and C. '

With one exception, implementation of either alternative will not change the intersection
impacts identified for the preferred project. The only additional impact would occur at the
Florin Road/Waterman Road intersection under the Alternate Core alternative (identified as
Impact EP-20A). This intersection is projected to operate at LOS F during the PM peak hour
with complete relocation of the commercial core. Under the preferred project and Dispersed
Core alternative, this intersection would operate at an acceptable level according to County
standards.

Each of the unsignalized intersections operating at LOS C or worse were analyzed to determine
if traffic signals would be warranted under existing conditions with development of the plan
area. Based on the Caltrans Peak Hour Signal Warrant criteria, this analysis showed that traffic
signals would be warranted at the Elk Grove-Florin Road/Florin Road intersection. This
location was already determined to warrant signals under existing conditions and the addition
of plan area traffic would further degrade operations.

PROPOSED IMPROVEMENTS

Improvements required to eliminate roadway deficiencies with the preferred project were
identified in the October 1996 transportation analysis. Changes to these improvements or the
need for additional improvements under each plan alternative are presented below.
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Table 6
Existing Plus Plan Area Alternative Intersection Levels of Service

Elk Grove-Florin Rd./ | 36.0s E See F See F See F
Florin Road? (66.0s) | (F) Note 4 43 Note 4 3 Note 4 3]
Florin Rd./ N/A N/A 0.75 C 0.79 C 0.73 C
Waterman Rd. (0.92) (E) (1.03) {F) {0.93) E)
Bradshaw Rd./ 0.89 D 1.61 F 1.63 F 1.60 F
Florin Rd. (0.82) D) {2.02) (F) (2.23) 03 (2.06) ¥
Vineyard Rd./ N/A N/A 209 C 217 C 240 C
Florin Rd.* (215) (C) (191) D) (223) (©)
Elk Grove-Florin Rd./ 1.05 F 1.36 F 1.35 F 1.34 F
Gerber Rd. (1.30) (F) {1.58) (F) (1.53) 43 (1.52) F)
Gerber Rd./ N/A N/A 0.66 B 0.56 A 0.59 A
Waterman Rd. {0.86) (D) {0.604) (B) {0.75) (O
Bradshaw Rd./ 0.82 D 1.26 F 1.25 F 1.26 F
Gerber Rd. {0.66) (B) (1.37) (F) (1.31) (™ (1.26) (
Vineyard Rd./ 567 A 501 A 592 A 599 A
Gerber Rd.? (596) (A) (406) (A) (516) (A) (520) (A)
Notes: ' V/C Ratio = Volume-to-Capacity Ratio (0.00 applies to signalized control); Delay = Average
Total Delay (0.0 seconds applies to all-way stop control); and RC= Reserve Capacity (000
vehicles applies to two-way stop control).
? LOS = Level of Service.
# All-way stop controlled intersection.
4 Tntersection is substantially over capacity and delay calculation is meaningless.
* Two-way stop controlled intersection.
N/A = Not applicable.

Fehr & Peers Associales, Inc.
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Alternate Core Alternative

Improvements EP-1 through EP-3, EP-5 through EP-14, and EP-16 through EP-19 (identified
for the preferred project) would all be required for this alternative. Improvement EP-15A would
replace EP-15, and EP-20A is a new required improvement.

Improvement EP-15A: Modify the Bradshaw Road/Florin Road intersection to include the
following lane configurations: '

- Dual left tum lanes, two through lanes, and a separate right turn
lane on the northbound approach;

- Dual left turn lanes, three through lanes, and a separate right turn
lane on the southbound approach; and

- One left turn lane, two through lanes, and a separate right-turn lane
on the eastbound and westbound approaches.

The provision of southbound dual left turn lanes will require widening
of the eastbound departure legs on Florin Road to two lanes before
merging to a single travel lane. The length and merging distance for
these lanes will be approved by Sacramento County Transportation
Division staff. The westbound departure leg will be widened as part
of Improvement EP-3.

Provision of three southbound lanes will require widening of
Bradshaw Road to its ultimate width immediately south of Florin
Road. The third southbound lane could be converted to an exclusive
right-turn lane at the next downstream intersection or it could be
designed to merge into the second through lane. The final
configuration will be approved by Sacramento County Transportation
Division staff.

These improvements would improve operations at this intersection to
LLOS C and LLOS E in the am. and p.m. peak hours, respectively.
Improvements should be implemented when the intersection operates
unacceptably based on Sacramento County standards.

[mprovement EP-20A: Modify the Florin Road/Waterman Road intersection to include the
following lane configurations:

Fehr & Peers Associates, Inc. i8 February 6, 1997
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- Two through lanes and a separate right-turn lane on the eastbound
approach; and

- Two through lanes and a separate left-turn lane on the westbound
approach.

The provision of two through lanes in the east-west direction is
consistent with Improvement EP-3 (widening of Florin Road between
Elk Grove-Florin Road and Bradshaw Road from two to four lanes).

These improvements would improve operations at this intersection to
LOS A and LOS B in the a.m. and p.m. peak hours, respectively.
Improvements should be implemented when the intersection operates
unacceptably based on Sacramento County standards.

Dispersed Core Alternative

Improvements EP-1 through EP-14, and EP-17 through EP-19 (identified for the preferred
project) would all be required for this alternative. Improvements EP-15D and EP-16D would
replace EP-15 and EP-16, respectively.

Improvement EP-15D: Modify the Bradshaw Road/Florin Road intersection to include the
following lane configurattons:

- Dual left turn lanes, two through lanes, and a separate right turn
lane on the northbound approach;

- Dual left turn lanes, three through lanes, and a separate right turn
lane on the southbound approach; and

- One left turn lane, two through lanes, and a separate right-turn lane
on the eastbound and westbound approaches.

The provision of southbound dual left turn lanes will require widening
of the eastbound departure legs on Florin Road to two lanes before

- merging to a single travel lane. The length and merging distance for
these lanes will be approved by Sacramento County Transportation
Davision staff. The westbound departure leg will be widened as part
of Improvement EP-3.

Provision of three southbound lanes will require widening of
Bradshaw Road to its ultimate width immediately south of Florin
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Road. The third southbound lane could be converted to an exclusive
right-turn lane at the next downstream intersection or it could be
designed to merge into the second through lane. The final
configuration will be approved by Sacramento County Transportation
Division staff. (This is the same as Improvement EP-15A).

These modifications would improve operations at this intersection to
LOS C and LOS D in the am. and p.m. peak hours, respectively.
Improvements should be implemented when the intersection operates
unacceptably based on Sacramento County standards.

Improvement EP-16:  Modify the Elk Grove-Florin Road/Gerber Road intersection to
include the following lane configurations:

- Dual left turn lanes, two through lanes, and a separate right turn
lane on the northbound and southbound approaches;

- One left turn lane, one through lane, and dual right-furn lanes on
the eastbound approach; and

- One lefi turn lane, one through lane, and a shared through/right-turn
lane on the westbound approach.

The provision of northbound dual left turn lanes and two westbound
through lanes will require widening of the westbound departure leg on
Gerber Road to two lanes before merging to a single travel lane in
cach direction. The length and merging distance for these lanes will
be approved by Sacramento County Transportation Division staff.

These improvements would improve operations at this intersection to
LOS D in both the a.m. and p.m. peak hours. Improvements should
be implemented when the intersection operates unacceptably based on
Sacramento County standards.

OPERATIONS WITH PROPOSED IMPROVEMENTS

Following implementation of the proposed improvements, the associated operational
deficiencies would be climinated. Table 7 shows the LOS at the study intersections after
implementation of the proposed improvements.
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Table 7
Mitigated Existing Plus Plan Area Alternative Intersection Levels of Service

Elk Grove-Florin Rd./ 0.67 B 0.68 B 0.66 B
Florin Road (0.89) (D) (0.94) (E) (0.89) D)
Florin Rd./ 0.51 A 0.51 A 0.73 C
Waterman Rd. {0.56) (A) {0.68) (B) (0.93) (E)
Bradshaw Rd./ 0.78 C 0.79 C 0.78 C
Florin Rd. {0.59) (E) {0.94) (E) (0.86) (D)
Vineyard Rd./ 209 C 217 C 240 C
Florin Rd.’ (215) ©) (191) (D) (223) ©)
Elk Grove-Florin Rd./ 0.85 D 0.83 D 0.83 D
Gerber Rd. (1.00) (E) (0.99) (E) (0.95) (E)
Gerber Rd./ 0.66 B 0.56 A 0.59 A
Waterman Rd. (0.86) (D) (0.64) (B) (0.75) (©)
Bradshaw Rd./ 0.85 D 0.70 B 0.70 B
Gerber Rd. (0.72) (©) (0.76) (©) (0.73) (©)
Vineyard Rd./ 501 A 592 A 569 A
Gerber Rd.? (406) (A) (516) (A) (520) (A)

Notes: ! V/C Ratio = Volume-to-Capacity Ratio {0.00 applies to signalized control); Delay = Average
Total Delay (0.0 seconds applies to all-way stop control); and RC= Reserve Capacity (000

vehicles applies to two-way stop conirol).
* LOS = Level of Service.

¥ Two-way stop conirolled intersection.

Fehr & Peers Associates, Inc.
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IV. CUMULATIVE OPERATING CONDITIONS

The purpose of the cumulative analysis is to determine if implementation of the proposed plan
alternatives, in addition to planned cumulative growth, will adversely affect the planned
transportation system.

PLANNED TRANSPORTATION IMPROVEMENTS

Figure 5 illustrates the planned number of lanes on each roadway segment under cumulative
conditions. All of the study intersections are assumed to be signalized under this future
scenario.

ROADWAY SYSTEM OPERATIONS

Cumulative Traffic Volumes

The Sacramento County General Plan traffic model was used to generate daily and peak hour
traffic volumes for both of the plan area alternatives under cumulative conditions. Volumes
were developed by adding the proposed land uses for each alternative to the traffic model and
preparing a new set of traffic forecasts. The same peak hour factors used to develop the
cumulative forecasts with and without the preferred project were applied for the alternatives
analysis.

At the direction of County Transportation Division staff, the daily and peak hour trips generated
by each alternative were factored to match the trip generation information presented in Tables
B-4 through B-9. This process provided a conservative trip generation estimate for purposes of
identifying project-related impacts and is more consistent with standard trip rates.

The trip distribution of project-generated trips on the study roadway network was obtained from
the traffic model output. The distribution used in the October 1996 transportation analysis can
also be applied to the alternatives analysis. This information will be used primarily to identify
project impacts for roadway segments.

Figure 6 presents the daily traffic volumes for the Alternate Core and Dispersed Core
Alternatives. Data for cumulative conditions with and without the preferred project are also
shown on this figure for comparison purposes. Figures 7 and 8 present the peak hour turning
movement volumes for the Alternate and Dispersed Core alternatives, respectively. Impacts
to each element of the study roadway system are presented below.
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Arterial Roadway Segments

The volumes on Figure 6 were compared to the arterial roadway capacities presented in Chapter
I. Figure 6 shows that the all of the plan alternatives would increase traffic on most roadway
segments in the study area. All of the operational and physical roadway segment deficiencies
1dentified for the preferred project would also occur with either of the proposed alternatives.

Study Intersections

The peak hour volumes presented on Figures 7 and 8 were used to determine the level of service
for the Alternate and Dispersed Core alternatives under cumulative conditions. The results of
the peak hour analyses are shown in Table 8 and the corresponding technical calculations are
contained in Appendices D and E.

Table 8
Cumulative Intersection Levels of Service

Ttersection i atiofis) - LC : \ ]

Elk Grove-Florn Rd./ 1.28 F 1.40 F 1.42 F 1.37 F

Florin Rd. (1.04) (F) (1.25) 1) (1.22) (F) (1.23) {F)
Florin Rd./ 0.62 B 0.83 D 0.78 C 0.78 C

Waterman Rd. (0.89) (D) {0.99) (E) (0.84) (D) (0.89) (D)
Bradshaw Rd./ 1.17 F 1.27 F 1.33 F 1.33 F

Florin Rd. (1.10) 3] (1.16) (F) (1.16) 1) (1.15) (F)
Florin Rd./ 0.59 A 0.59 A 0.57 A 0.60 A

Vineyard Rd. (0.53) {A) (0.69) (B) (0.71) (C) (0.69) (B)
Elk Grove-Florin Rd./ 1.31 F 1.47 T 1.49 F 1.45 F

Gerber Rd. (1.20) {F (1.29 {F) (1.24) () (1.31) (F)
Waterman Rd./ 0.87 D 0.70 B - (.82 D 0.81 D

Gerber Rd. (0.81) (D) (0.87) (D) (0.85) (D) (0.86) D)
Bradshaw Rd./ 0.84 D 0.80 C 0.86 D 0.89 D

Gerber Rd. {0.88) D) (0.82) (D) (0.79) Q) (0.79) {O)
Vineyard Rd./ 0.72 C 0.69 B 0.65 B 0.68 B

Gerber Rd. (0.32) (A) (0.41) (A) (0.47) (A) (0.45) (A)
Notes: ' V/C Ratio = Volume-to-Capacity Ratio.

? LOS = Level of Service.
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Under cumulative conditions, implementation of either the Alternate Core or Dispersed Core
alternative is projected to cause the same impacts that were identified with the preferred project.
Although the alternatives result in slightly different V/C ratios, operations at each of the study
intersections are expected to be similar under any of the three development scenarios.

PROPOSED IMPROVEMENTS

Based on the projected roadway segment and intersection operations, all of the proposed
mmprovements recommended for the preferred project will be required for both the Alternate
Core and Dispersed Core alteratives. No modifications to the proposed improvements are
required for either alternative.

OPERATIONS WITH PROPOSED IMPROVEMENTS

Table 9 shows the LOS at the study intersections after implementation of the proposed
improvements included in the October 1996 transportation analysis of the preferred project.
With implementation of the proposed improvements, the following three intersections would
continue to operate at LOS F under cumulative conditions regardless of the plan alternative:

« Elk Grove-Florin Rd./Florin Rd.
* Bradshaw Rd./Florin Rd.
« Elk Grove-Florin Rd./Gerber Rd.
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Table 9
Mitigated Cumulative Intersection Levels of Service
Intersectio :
Elk Grove-Florin Rd./ 1.28 F 1.40 F 1.42 F 1.37 F
Florin Rd. (1.04) {F) (1.25) (F) (1.22) D) (1.23) (F)
Florin Rd./ 0.62 B 0.83 D 0.78 C 0.78 C
‘Waterman Rd. (0.89) (D) {0.99) (E) (0.84) D) (0.89) (D)
Bradshaw Rd./ 1.17 F 1,15 F 1.15 F 1.13 F
Florin Rd. (1.10) (F) (1.16) (F) (1.16) (F) (1.15) (F)
Florin Rd./ 0.59 CA 0.59 A 0.57 A 0.60 A
Vineyard Rd. (0.53) {A) (0.69) (B) (0.71) {C) (0.69) (B)
Elk Grove-Florin Rd./ 1.31 F 1.47 F 1.49 F 1.45 F
Gerber Rd. (1.20) (F) (1.29) (F) (1.24) (F) (1.31) (F)
Waterman Rd./ 0.87 D 0.70 B (.82 D 0.81 D
Gerber Rd. (0.81) (D) (0.87) D) (0.85) (D) (0.86) D)
Bradshaw Rd./ 0.84 D 0.80 C 0.86 D 0.89 D
Gerber Rd. (0.88) (D) (0.82) (D) (0.79) (&) (0.79) (©
Vineyard Rd./ “0.72 C (.69 B (.65 B 0.68 B
Gerber Rd. (0.32) (A) {0.41) (A) (0.47) (&) {0.45) (A)
Notes: ! V/C Ratio = Volume-to-Capacity Ratio. 7
2 LOS = Level of Service.
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IV. INTERNAL ROADWAY SYSTEM

As part of the specific plan alternatives analysis, the projected traffic volumes on the internal
roadway system were also estimated to evaluate the effect of relocating part or all of the
commercial core within the plan area. This chapter presents cumulative traffic volumes on the
internal street system for the Alternate Core and Dispersed Core alternatives.

PROPOSED CIRCULATION SYSTEM

The proposed circulation system includes a variety of transportation facilities designed to
encourage a balanced use of travel modes serving automobile, bicycle, pedestrian, and transit
trips. The layout of these facilities is designed to evenly distribute trips to the arterials along the
boundaries of the plan area and to limit the need for major roadways within the project.

Figures 9 and 10 show the projected daily traffic volumes on the mternal roadway network
under cumulative conditions for the Alternate Core and Dispersed Core alternatives,
respectively. Based on these volumes and Sacramento County guidelines, the only facilities
within the plan area with more than two travel lanes will be the sections of Waterman Road and
Bradshaw Road between Florin Road and Gerber Road with four and six lanes, respectively.

Waterman Road is expected to serve approximately 31,000 vehicles per day (VPD), while
Bradshaw Road is projected to serve approximately 46,000 VPD. All other roadways within
the plan area are projected to serve fewer than 5,500 VPD, which can be accommodated on a
two-lane roadway. For those streets serving residential areas with projected volumes between
4,500 and 5,500 VPD, special landscape and access treatments may be required, and in some
cases, front-on housing may be precluded. Vineyard Road, which forms the eastern boundary
of the site, 1s planned to be a four-lane facility and would accommodate a projected daily
volume of approximately 12,000 VPD.

The only substantial change in the internal roadway system between the preferred project and
the alternatives is the elimination of a street between Waterman Road (south of the Central
California Traction Railroad) and Gerber Road (approximately halfway between Waterman
Road and Bradshaw Road). This connection included a crossing of Gerber Creek and was
projected to serve a volume of 5,500 VPD. With the relocation of part or all of the commercial
core to the Bradshaw Road /Florin Road corridor, this roadway is not necessary to adequately
serve the replacement residential uses and can be eliminated.

Fehr & Peers Associates, Inc. 30 February 6, 1997
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The only significant increases in traffic under either alternative will occur on the east-west
collector street crossing Bradshaw road south of Florin Road. The development of retail
commercial and/or business-professional uses will increase traffic on this street in the immediate
vicinity of Bradshaw Road. However, most of the access points to these uses will be on
Bradshaw and Florin Roads thereby limiting the amount of traffic on internal streets.

Figures 9 and 10 also show the location of signalized intersections that are projected to meet
signal warrants under cumulative conditions. Implementation of either the Alternate Core or
Dispersed Core alternative 1s not expected to change the need for traffic signals. When tentative
maps are produced, the location of traffic signals will be finalized.
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Y. CONCLUSIONS

The two proposed plan area altematives for the North Vineyard Station Specific Plan involve
the relocation of part or all of the commercial core from near the Gerber Road/Waterman Road
intersection to the southwest and southeast quadrants of the Bradshaw Road/Florin Road
intersection. Specifically, the Alternate Core alternative includes the relocation of all of the
commercial and business-professional uses, as well as the relocation of approximately 300
multi-family dwelling units to Florin Road west of Bradshaw Road. The Dispersed Core
alternative only involves relocation of approximately 13 acres of retail commercial uses to the
Bradshaw Road/Florin Road intersection. All of the relocated uses will be replaced by single-
family residential dwelling units at varying densities, and the total number of residential units
for all plan alternatives is 6,339,

The Altemate Core and Dispersed Core alternatives will generate total numbers of daily and
peak hour external vehicle trips that are within three percent of the number of trips generated
by the preferred project. Slight variations result from differences in the size of commercial and
business-professional parcels and differences in dwelling unit intensity. In paricular, the
Alternate Core alternative includes only half as much acreage designated for business-
professional uses as compared to the Dispersed Core and preferred project.

IMPACTS UNDER EXISTING CONDITIONS

Analysis of the proposed alternatives under existing conditions shows that each alternative will
result in the saine impacts and mitigation measures as the preferred project except for the
following:

Alternate Core

» Impact EP-4 would not occur and Improvement EP-4 (widening of Gerber Road
between Elk Grove-Florin Road and Bradshaw Road) would not be required;

* Improvement EP-15 would have to be modified to include three southbound lanes on
Bradshaw Road instead of two (referred to as Improvement EP-15A); and

» A new impact at the Florin Road/Waterman Road intersection would occur (Impact EP-
20A) and would require two though lanes on the eastbound and westbound approaches
(referred to as Improvement EP-20A). This is consistent with Improvenient EP-3 which
widens Florin Road between Elk Grove-Florin Road and Bradshaw Road from two to
four lanes.

Fehr & Peers Associates, Inc. 34 February 6, 1997
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Dispersed Core

» Improvement EP-15 would have to be modified to include three southbound lanes at the
Bradshaw Road/Florin road intersection instead of two (referred to as Improvement EP-
15D); and

» Improvement EP-16 would have to be modified to include dual right-turn lanes on the
eastbound approach of the Elk Grove-Florin Road/Gerber Road intersection (referred
to as Improvement EP-16D).

IMPACTS UNDER CUMULATIVE CONDITIONS

Implementation of the either the Alternate Core or Dispersed Core alternatives under cumulative
conditions will result in exactly the same roadway segment and intersection impacts as the
preferred project. Therefore, no changes to the mitigation measures presented mn the October
1996 transportation analysis would be required for either alternative.

The projected traffic volumes on roadways within the plan area will vary less than 3,000
vehicles per day in the vicinity of the relocated land uses. Except for major arterials, the east-
west collector street crossing Bradshaw Road south of Florin Road would experience the highest
increases in traffic since the relocated retail commercial and business-professional uses will
likely include driveways on this roadway. No additional special street treatments (1.¢., landscape
and access restrictions) or additional collector streets will be required to adequately serve traffic
within the plan area.

Fehr & Peers Associates, Inc. 35 February 6, 1997
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Level Of Service Computation Report
1994 HCM 4-Way Stop Method (Base Volume Alternative}

e ke e ol e kA e o <A ke s e ok e A o o8l e e e e e e e e sk Sk ol e v ool e e o i ol e e ol o i i Sk e o Sk e e e ol e e e e e e e T e e

Intersection #3 ELK GROVE FLORIN/FLORIN ROAD ALTA € P Are

e e e 2 2 ok e 2k e e vt ol e sl e vl v e e e e e e ke e ok e v She ke S e ok e o e v ol o e o ol o ol 2k v el i e e e A e 5 ol v i o i e e 0 ke o o A e e e e e
Cycle (sec): 1 Critical vol./Cap. (X): 4.737

Loss Time (sec): 0 Average Delay (sec/veh): OVERFLOW
Optimal Cycle: 0 Level Of Service: F

-1 i 2 i vk e e i o ke e e v v e e vie e e sie e i e vl e el e S i e v e el st e i e e e ke A e o i v e e A ke sie e el e ek e el e e
Approach: North Bound South Bound East Bound West Bound
Movement: L - T - R L - T - R L - T - R L - T - R
------------ T L] Lt | et
Control: Stop Sign Stop Sign Stop Sign Stop $ign
Rights: Include Include Include Include
Lanes: 00 N0 o0 T 01 0 1 01010 101 01

Volume Moduie:

Base Vol: 345 624 161 297 294 Al 98 503 171 205 &91 516
Growth Adj: 1.06 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 345 624 161 297 29 91 98 503 © 171 205 691 516
User Adj: .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Ad]: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 363 657 169 313 309 96 103 529 180 216 727 543
Reduct vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 363 657 169 313 309 9 103 529 180 216 727 543
PCE Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 .00 1,00 1.00 1.00 13.00 1.00 1.00 1.00 1.00 1.00 1.00
Final Vol.: 363 657 1489 313 309 96 103 529 180 216 727 543

Saturation Flow Module:

Sat/Lane: 251 251 281 286 286 284 253 253 253 277 277 277
Adjustment: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lanes: 0.31 0.55 0.14 1.00 1.00 1.00 0.25 1.31 0.44 1.00 t.00 1.00
Final Sat.: 77 139 36 286 286 284 64 330 112 277 277 277

Capacity Analysis Module:
Vol /Sat: 4.74 4.74 474 1.09 1.08 0.34 1.60 1.60 1.60 0.78 2.62 1.96

Crit Moves: *hRH dededen deddek e

Level Of Service Module:

Delay/Veh: xxxxx xxkx Xxxxx 64.0 60.7 3.6 445.0 445 445.0 19.4 xxxx 1718
Delay Adjz 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AdjDet/Veh: jxxx xxxx xxxxx 64.0 60.7 3.6 445.0 445 445.0 19.4 xxxx 1718
LOS by Move: F F F F F A F F F C F F

e e et bt e iy e e e 7 A AT e e e e e ke e e e A 2 e T e e et e e s 3t e e e de e e e

Traffix System Version 6.8 (c) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E

,:Ewwr

i



MITIGB Wed Jan 14, 1998 16:53:48 Page 1-1

Level Of Service Computation Report
1994 HCM 4-Way Stop Method (Base Volume Alternative)

e e e e e e vl i e sl e i i i v ol i ke e s e el sl ke e ol e el e ke v i sk ke e sl sk v e sk e e e e e e sk ke sk sl e e e i i e e ke v ole e e e ol e e Ve e A el

Intersection #3 ELK GROVE FLORIN/FLORIN ROAD BT Aelam
e e e e e A e e i e v ot i e e e vl e e i e i i ke v ol ok e e vk e e vk v e i e ek e s e e e drd e de e dr e e e e e i Ar e e e e e e e e e e e e e e ok
Cycle (sec): 1 Critical Vol./Cap. (X): 4.732

Loss Time (sec): 0 Average Delay (sec/veh): OVERFLOW
Optimal Cycle: 0 Level Of Service: F

e e i e 7 el i e e e e e e e e e e i o ke ke e e i i vl i ke e e e i vl e v i ok i e e A e e e e i 2 i i e ol e e e e e e e e e ke e e de ke de ke
Approach: North Bound South Bound East Bound West Bound
Movement: L -~ T - R L - T - R L - T - R L - T - R
------------ R | e | e | B
Control: Stop Sign Stop Sign Stop Sign Stop Sign
Rights: Include Include Include Include
Lanes: 0 0 1M0 0 1 01 0 1 o010 10 1T 0 1701

Volume Module:

Base Vol: 258 411 270 732 647 130 84 B34 376 267 T37 549
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.001.00 1.00 1.00 1.00 1.00
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 258 411 270 732 647 130 84 B34 376 267 T37 569
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.950.95 0.95
PHF Volume: 272 433 284 771 681 137 88 B78 396 281 Tr6 599
Reduct vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 272 433 28B4 771 681 137 88 B78 396 281 776 599
PCE Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Finat Vol.: 272 433 284 771 6BY 137 88 B78 396 281 776 599

Saturation Flow Module:

Sat/Lane: 209 209 209 315 315 315 250 250 250 278 278 278
Adjustment: 1.00 1.00 %.00 1.00 1.00 1.00 1.00 t.00 1.00 1.00 1.00 1.00
Lanes: 0.27 0.44 0.29 1.00 1.00 1.00 0.13 1.29 0.58 1.00 1.00 1.00

Final Sat.: 57 92 60 315 315 315 32 322 145 278 278 278

Capacity Analysis Module:
Vol/Sat: 4.73 4,73 4.73 2.45 2,16 0.43 2.72 2,72 2.72 1.01 2.79 2.15

Crit Moves: bl i Hkdk ek

Level Of Service Module:

Delay/Veh: xxxxx xxxx xxxxx 10948 3697 5.2 31295 xxxx 31295 46.6 xxxx 3597
Delay Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AdjDel/Veh: xxxxx XxXxXX Xxxxx 10948 3597 5.2 31295 xxxx 31295 46.6 xxxx 3597
LOS by Move: F F F F F B F F F F F F

e e e -t e e e e ke e e e 3 e 9 vk ke e e e 3ty v vk skl e e vk s e e e A i e i e i e o e i e e e e i e e i e de e de e A e o
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Intersection; FLORIN RD AND WATERMAN RD
Problem Statement: ALTA EXIST PLUS PROJ

Critical Movement Analysis: PLANNING

Calculation Form 1

ECT

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:WATERMAN RD

A

| R L | N
FLORIN RD |[RTTTL|
------------- THHHT =eemeereecen-
Approach 1 < < | » > ~--RT
LT--" v VYV <*-RTH
LTH-"> <=TH 1
1 TH--> <v-LTH
RTH-y>»  ~ ~ " v--LT 1
1 R¥--v << | > > Approach 2
------------- LLTRR ==rerwmmeeees
| TTHTT |FLORIN RD
| wow
| 1 1|
I

Approach 4:WATERMAN RD

Step 4. LEFT TURN CHECK

|

| ______
| -
|a.No. of change 0
| intervats/hour

|b.LT capacity on 0
| change {vph)

|e.6/C ratio 0
|d.Opposing volume 0
| in vph

|e.LT capacity on 0
| sgreen (vph) :
|f-LT capacity in : 0
| wph (bte) :
|g.Left turn volume : 0
| in wph :
|h.1s volume > cap. :

| (g>f) ? :

Approach
-2- -3-
0 0
0 0
0 1
0 0
o 0
0 0
o 0

MULTIPHASE SIGNAL OVERLAP |

-1 Possible Volume Adjusted|
0|Prob- Critical Carryover Critical|
|abte Volume to next Volume |
0|Phase in vph phase in vph |
oo |
0|A2B1 67(B1) T7B5- 67= 7T18(A2) 67|
0|A1A2  T18(A2) OR 40B(AT) 718|
|A4B3  336(B3) OR 100(A4) 336|
0]
|
0
0

Step 2. IDENTIFY VOLUMES, in vph

| Approach 3|
3: L= 0| | | 2:RT= D
TH= 0 | | | TH= 785
RT= 0 | v | LT 67

| step 5. ASSIGN LANE
I |
I

[——
-_— Vv

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES
| 785(B1A2}+336(B3)+1{)+0()

= 1121 vph

Step 8. INTERSECTION LEVEL OF
SERVICE
(compare step 7 with table &)

|
|
|
|
|
|
|
|
|
|
1:L1= 0 | # | 4z RT= 143 | 408 -> Step 9. RECALCULATE
TH= 408 | || TH= 0 | 184 -v
RT= 184 | || Lr=336 |------- 31 eeemee- |Geometric Change:
| Approach 4| | | 34 |signal Change:
| | 634 |[volume Change:
s=ssEs=snEsss + Fmmmmmmmmm B
Step 3. IDENTIFY PHASING 1 Step 6a. CRITICAL VOLUMES, in vph i COMMENTS
i (two phase signal) |
<--  AZ2B1 ] | Approach 3} |
v-- | | E |
--> <= ATA2 i | | |
| | E I
< " A4B3 ! -------------------------- |
i | Approach 1 |
| |
i See Step éb. |
| |
| Approach 2 |
[ e |
| | | |
“““““““““““““““““““““““““““““ ! | l |
Al =-> A3 | B1 w-- B3 <] | ! | |
v I 1 1 } Approach 4] | Exclusive right turns reduced 30 %
A2 <=~ A4 | B2~ B4 > | | V/C Ratio = .79




Intersection: FLORIN RD AND WATERMAN RD
Problem Statement: ALTA EXIST PLUS PROJ

Critical Movement Analysis: PLANNING

Calculation Form %

ECT

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMEMT FOR |
| Approach 3:WATERMAN RD |  ==--e-- Approach----- | MULTIPHASE SIGNAL OVERLAP 1
| ! . i -1 -2- -3- -4- Possible Volume Adjusted |
I R L | N |a.No. of change : 0 0 0 0|Prob- Critical Carryover Critical|

FLORIN RD JRTTTL | | intervals/hour |abte Volume to next volume |
------------- THHHT ----------w--]b.LT capacityon = O 0 © O|Phase in vph phase in vph |
Approach t << | » > ~--RT | change (vph} : R LT |
LT--» vvv  <-RTH [€.6/C ratio : 0 0 1 0|A281 104(B1) 912- 104= 808(A2)  104]

LTH-"> <--TH 1 |d.Opposing volume : 912 0 78 0|A1A2  9B5(A1) OR 80B(A2) 986

1 TH--> <y-LTH I in vph : IA#B3 I74¢(B3) OR 55(A4) 3?4{
RTH-v> Ana v=-LT 1 |e.LT capacityon : O 0 1122 | }

T RT--v << | >> Approach 2 | green {vph) : | |
------------- LLTRR =-------------|f.LT capacity in : 0 0 1122 0] |
| TTHTT |FLORIN RD | wvph (bre) | |

| |g.Left turn volume : 0 0 ] ]| |

| 1 1| | in vph | |

| Approach 4:WATERMAN RD |h.Is volume > cap. : NO NO : |

| {g>f) ? I |

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |

I | I I
| | | I1090(B1A1)+374(B3)+D()+0() - |
| Approach 3| |-====-- " seeeee - h |

3 LT 0| | | 2:RT= 0 | o< 92| = 1464 vph ! |

TH= 6 | | |  TH= 912 | I‘I~ v- 104 |s===s=s====sssmssssssssssssssosoTomsos |

RT= G | v | LT=1404 | [ Step 8. INTERSECT!ON LEVEL CF |
-------------------------- | | SERVICE |
<--Approach 2 | | (compare step 7 with table &) |

| S |

| I PP I

Approach 1--» | | e |
-------------------------- | < > | |
1:LT= 0 | ~ | 4z RT= 78 | 986 -> <7 11 | Step 9. RECALCULATE i
TH= 986 | Il TH= 0 | 464 -v | |
RT= 464 | | | LT= 374 {------- 3 -------|Geometric Change: |

| Approach 4| i | 771 |signal Change: |

| | 48 | [Volume Change: |

R e R R R IO EEEEE T T T 3 gt bl d o I
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS i
| (two phase signal) ] !

<--  AZ2B1 | | Approach 3} | !

v-- | I | ] !

--> <--  ATAZ I | E ! I

I I I | |

< *~ A4B3 e SRRt i I

I | Approach 1 | |

[ I [

| See Step 6b. | |

| | |

| Approach 2 | |

[====mmmmmee e ! I

I I I | I
--------------------------------- I | I [ |

Al --> A3 | Bt v-- B3 <] | | | | |
v | | | Approach 4| | Exclusive right turns reduced 30 % |

A2 <-- A4 | B2 --" B4 |> | | v/C Ratio = 1.03 |




ATTACHMENT 5E

ALT A

Critical Movement Analysis: PLANNING
Caleulation Form 1
Intersection: FLORIN AND BRADSHAW
Problem Statement: ALTA -EXIST PLUS PROJECT

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY Step 4. LEFT TURN CHECK [ Step &b. VOLUME ADJUSTMENT FOR |

|
| Approach 3:BRADSHAW RD |  --e-o-. Approach----- | MULTIPHASE SIGNAL OVERLAP i
[T 1 1] . | : T 2= -3- -4 Possible  Volume Adjusted|
| R L ] N |a.No. of change : 0 0 0 O]prob~ critical Carryover Criticall
FLORIN ROAD | RT T T L | | intervalsshour : |eble Volume to next Volume |
------------- THHHT -------------|b.LT capacity on 0 0 0 0]Phase in vph phase in vph |
Approech 1 < < | » > ~--RT | change (vph) : R i DT LT T |
1 LT--7 vVvy  <*-RTH 1 |e.G/C ratio : 0 0 0 O|B4B3  73(B4) 437- 73= 364(B3) 73|
LTH-*> <--TH |d-Opposing volume : 0 0 0 0[A4B3  364(B3) 1458- 364=1094(A4) 364
TH--> <v-LTH | in vph : |A3A4  1094¢A4) OR 582(A3) 1094 |
1 RTH-v>  ~~ A~ v--LT 1 |e.lTecapacityon : 0 0 0 0[B281  92(B1) 196- 92= 104(B2) 92|
RT--v << | >> Approach 2 | green (vph) : |A1B2  104(B2) 484- 104= 380(A1) 104]
------------- LLTRR -------------|f.LT capacity in : O 0 0 0|A1A2 509¢A2) OR 380¢A1) 509|
] TTHTT |FLORIN ROAD | wph (bte) : | |
I H H |g.Left turn volume : 0 0 0 0|
| 1 1 | in vph : |
| Approach 4:BRADSHAW RD |h.1s volume > cap. :
P tg>f) ?

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph I Step 7. SUM OF CRITICAL VOLUMES

!

I

|

|

I

|

I

|15 ] 437(B4B3)+1094(R4)+196(B182)+509¢A2) |

{ Approach 3| |-=----- 687  eeeeae- i

3: L1T= 73|} | 2:RT= 147 | 723 ~+ 147 | = 2236 vph |
TH= 582 | | | TH=362 | | |1 <+ 362 | |
RT= 167 | v | = 92 | <v> v- 92 | step 8. INTERSECTION LEVEL OF i
-------------------------- | | SERVICE |
<--Approach 2 | i (compare step 7 with table 6) |

! | e |

I I | |

Approach 1--> ; N |
-------------------------- | 196 -~ < "> | ===== |
1:L7= 196 | A | 4: RT= 116 | 224 + | ++ | Step 9. RECALCULATE [
TH= 224 | Pl TH=1342 | 260 +v 1 I
RT= 266 | | | LT= 437  |=---n-- 431 ------- |Geometric Change: |

| Approach 4| | 341 |signal Change: |

| | 726 | |volume Change: i

===+ e e |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS f
| (two phase signal) | |

| < 8483 | | Approach 3] I I

> I I I I |

i | awD <~ A3B4 AND | | | | |
v>Oor || /OR A4B3 | | | i |
|~ A3 eeeeeeeeeeeee | |

v o | Approach 1 | |

--* v-- B2B1 | | |

| See Step 6b. | I

--~ AND <-- ATB2 AND | | i

- OR v-- FOR A2B1 | Approach 2 | |

--> <=~ AlA2 R LLLErEr | |

! E | | I
--------------------------------------- | f I | I
Al --> A3 | Bl v-- B3 <] | | | | |
v | | | Approach 4) | Exclusive right turns reduced 30 % |

A2 <-- a4 | BZ --* B4 |> | | v/C Ratio = 1.63 |




Intersection: FLORIN AND BRADSHAW

Criticat Movement Analysis: PLANNING
Calculation Form 1

Problem Statement: ALTA -EXIST PLUS PROJECT

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

| step éb. VOLUME ADJUSTMENT FOR i

l
| Approach 3:BRADSHAW RD | eee---- Approach----- i MULTIPHASE SIGNAL OVERLAP i
|1 1 1| : | :-1- 0 -2- -3 -4e Possible  volume Adjusted|
| r L | N |a.Mo. of change : 0 0 0 0|Prob- Critical Carryover Critical]
FLORIN ROAD | RTTTL | | intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : O 0 0 0|Phase in vph phase in vph |
Approach 1 < < | > > *--RT change (vph) : |-mmm e |
1 LT--* vvy o <-RTH 1 |c.6/C ratio : 0 0 0 O|B4B3 175(B4) 481- 175= 306(B3) 175|
LTH-"> <--TH |d-Opposing velume ¢ 0 0 0  0|A4B3  306(B3) B887- 306= 581(A4)  306|
TH--> <v-LTH in vph : |A3A4  1457(A3) OR 581(A4) 1457)
1 RTH-v> v--LT 1 |e.LT capacity on : 0 0 0  0fB2B1 133(BT) 258- 133= 125(B2) 133|
RT--v < < | > > Approach 2 | green (vph) |a1B2  125¢B2) 995- 125= 870¢A1) 125]
------------- LLTRR -~--------=--=|f.LT capacity in : 0 0 0 O|ATA2Z B870(A1) OR 421(A2) aro|
| TTHTT |[FLORIN ROAD | wph (bre) : | |
| " H | |g.Left turn volume : 0 0 0 0| |
| 1 1 | in wph | |
| Approach 4:BRADSHAW RD |h.ls volume > cap. : : |
| (@) 2 I |
emzdrEmmssmgEes=srosos=es +ozzooso=os —i
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES i
T | !
| | 2 41 | |681(B4B3)+1457 (A3)+258(B1B2)+R70(AT) |
| Approach 3} |-==e--- 557  aeeeses | |
3: LT= 175 | | | 2:RT= 123 | 875 ~+ 123 | = 3066 vph |
TH=1457 | | | TH=298 | (1] <+ 298 | 2|
RT=258 | v | LT=133 | <v> v- 133 | Step &. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE , |

<--Approach 2 | | (compare step 7 with tablie 6)

| | e |
| | | |
Approach 1--> | I L L LT ]
-------------------------- | 258 -* < | =]
1:LT= 258 | ~ | 42 RT= 117 | 410 +» | ++ | Step 9. RECALCULATE ]
TH= 410 | | | TH=770 | 585 +v | |
RT= 585 | | | LT= 481 fossnsnm- 4T ] memeen- |Geometric Change: |
| Approach 4| | | 8avr1| |signal Change: i
| | 107 | |Volume change: i
== +====z====== + ]
Step 3. IDENTIFY PHASING l Step 6a. CRITICAL VOLUMES, in vph I COMMENTS ]
| (two phase signal} | |
| < B4B3 | | Approach 3| | i
> | | | | !
| | AND < * A3B4 AND | | | | i
v>0rR || JOR A4B3 | | | | |
| ~  A3né R AL L LA L ELR L | i
v | | Approach 1 | i
--* vy-- B2®1 | | i
| See Step &b, | i
--* AND <-- A1B2 AND | | |
--> OR v-- /OR A2B1 [ Approach 2 | |
--> <e- ATAZ [mmmmmmmmmmeee e i |
| | ! I |
"""""""""""""""""""" | | E E I
Al --> A3 | Bl v-- B3 <| | | ] t |
v Pl | Approach 4| | Exclusive right turns reduced 30 % |
A2 <-- A4 | B2 --* B4 |> | | v/C Ratio = 2.23 I

i
1
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Level Of Service Computation Report
1985 HCM Unsignalized Method (Base Volume Alternative)
w3 v e ve ve ve i wieal v o o o e e o e 2 2 i o o o 2 e e e e e i 3 i e e e e 2 i 3 ol ol ol e st ol ol 3 3 9 o ol o el i i i 5 e e e e e e e e e e e e e e vk o

Intersection #2 FLORIN/VINEYARD LT L0 il
e vie e e ke e e e e Al e vk o o o vl ol ol ol ol e e ol 2l e ol sl ke sl ol e e 2l e ol ol ol ol 2l 2l e i e e e T e e e i sl e e e e ol ol e e o e e

Level Of Service: D
e i i i v 2l e e ok e e e v e s e a8 o ol o o 2 i ol i il sl o i i i i ol o o o ol e ol e e o e o e e e e ke sk ke ksl sl sl ol ol sl i i i i i o e e e e ek
Approach: North Bound South Bound East Bound West Bound
Movement : L - T - R L - T - R L - T - R L - T - R
Control: Stop Sign Stop Sign Uncontrol led Uncontrolled
Rights: Include Include Include Include
Lanes: 1 0 0 0 1 00 0O0OD 001 01 101 00

Vokume Module:

Base vol: 129 0 22 0 0 0 0 292 54 4 477 0
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PasserByvol: 0 0 Q 0 ] 0 0 0 0 0 Q 0

Initial Bse: 129 0 22 0 0 0 0 292 54 4 477 0
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 %.00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.950.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 136 0 23 0 0 0 0 307 57 4 502 Q
Reduct Vol: 0 0 0 Q 0 0 0 0 0 0 0 0
Final Vol.: 136 0 23 Q 0 0 0 307 57 4 502 0
------------ Rl | R | B |
Adjusted Volume Module:

Grade: 0% 0% 154 0%

% Cycle/Cars: XXXX  XXXX XXXX XXX XXXX  XXXX KXXX  XXXX

% Truck/Comb:  XXXX XXXX XXKX  XXXX XXXX XXX AN XXX
PCE Adj: t.10 1.10 1.10 1.10 1.10 1.10 1.10 1.00 1.00 1.10 1.00 1.00
Cycl/Car PCE:  XXXX XXXX XXXX  XXXX XEXX  XXXX XXXX  XXXX
Trck/Cmb PCE: XXXK  XXXX XXXX  XXXX XAXX  XXXX XXXX  XXXX

Adj vol.: 149 0 25 0 0 0 0 307 57 5 502 0

Critical Gap Module: »> Population: 0 << »> Run Speed(E/W): 30 MPH <<
RT Rad/Ang: 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 t/90.0 deg
Critical Gp: 7.0 xxxx 5.5 XXX XXxX XXXXX XAXXX XMXX XXXXX 5.5 XXXX XXXXX

Capacity Module:

Cnflict Vol: 814 xxxx 307 X)X XXXX XXXXX XXX XXXX XXXXX 364 XAXK XXXXX
Potent Cap.: 260 xxxx 778 XXXK XXXX XXXXX XXXX XXXX XXXxx 729 XXX XXXXX
% Used Cap.: 57.6 xxxx 3.3 000X XXXX XNXKX XXXKX XXXX XXXXX 0.6 XXX XXXXX
Impedance:  xxxx xxxx  0.98  xxxx X000 X000 XXXX XXXX 00X 1,00 Xxx XXXXX
Actual Cap.: 260 xxxx 778 XXXX XXXX XXXXX XXXX XXXX XXXXX 729 XXXX X000(X

Level Of Service Module:

Unused Cap.: 110 xxxx 753 XXXX XXXX MMXXX XXXX KXXX XXNNX 726 X)OK XXXXX
LGS by Move: D * A * * * * * * A * *
Movement: LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xX)X XXXX XXXXX XXXX XXXX X)OO(X XXXX XXXX XKXKKX  XXXX XXXX XXXXX
Unused Cap.: xXXX XXXX XXXXX  XXXN MMXX XXXXX  XXXX XXXX XXX XXXX XXKK XXXXX
shared LOS: * * w * * * * »* -* -* a w

Traffix System Version 6.8 (c) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E




MITIG8 Wed Jan 14, 1998 16:53:53 Page 1-1

Level Of Service Computation Report

1985 HCM Unsignalized Method (Base Volume Alternative)
W v e e oA v e e e e wie e e vy e e e e e e e e i sir ke iyl ke ol e e vie e e e e vie e e A B S e e e vl i ol i i i i sl sl el i e diele e e ie e ie i ie e ie ol e

Intersection #2 FLORIN/VINEYARD Rt 1A

e vie e v sle 2 wie e i aiy 2 i v iy v i ol e iy e sie i vie i vie 7 vl e i e vie e vie e e vie e vie e vie e A sir e 0 o e e e o vlesie vl ol iy v i e e e vl e e e i e e e e o
Level Of Service: E

e i A e e e v i e e sie e e e e sk e sie e Sie e e v e vl sie v vie e e vie v e o o ke e kel vkl i ke e ke sl sk sl ke v e e e o e e i o i o e e e e el e e e e e e

Approach: North Bound South Bound East Bound West Bound

Movement : L - T - R L - T - R L - T - R L - 1T - R

Control: Stop Sign Stop Sign Uncontrol led Uncontrol led

Rights: Include Include Include Include

Lanes: 1000 1 0 0000 00101 1T 0 170 0

Volume Module:

Base Vol: 95 0 " 0 0 0 0 496 153 22 413 0
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 *.00 1.00 1.00
PasserByvol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 95 0 11 0 0 0 0 496 153 22 413 0
User Ad]: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 100 0 12 0 0 0 0 522 181 23 435 0
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 1]
Fimal vol.:z 100 0 12 0 0 0

Adjusted Volume Module:

Grade: 0% 0% 0% 0%

% Cycle/Cars:  XXXX XXXX XXXX  XXXX XXXX  XXXX XXAX  XXXX
% Truck/Comb; XANX  XXXX XXXX  XXXX XXXX  XXXX XXXX  XXXX
PCE Adj: 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.00 1.00 1.10 1.00 1.00
Cycl/Car PCE: XAXX  XXXX XXXX  XXHX XXXX  XXXX XXX XXXX
Trck/Cmb PCE: HHXX KX XXXX  XXXX XXXX  XXXX XXX XXXX
Adj vol.: 110 "] 13 0 0 0 0 522 161 25 435 0

Critical Gap Module: »> Population: 0 << >> Run Speed{E/W): 30 MPH <<
RT Rad/Ang: 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg
Critical Gp: 7.0 xxxx 5.5 XxXXX XXXX XXXNX XXXXX XXXX XAXXX 5.5 XXXX XXXXX

Capacity Module:

Cnflict Vol: 980 xxxx 522 XXXX XXXX XXXXX XXXX XXKXX XXXXX 683 XAXX XXXXX
Potent Cap.: 196 xxxx 610 XXXX XXKX XXXXX XXXX XXXX JOO(K 497 XXXX XXXXX
% Used Cap.: 536.1 xxxx 2.1 XXXXX KXAX XXXXX JOOOKK XXXX XXXXK 5.7 XK XXXXX
Impedance:  xxxx xxxx 0.99 X)xXX XXXX XXXXX XXXX XXXX XtxX  0.97 XXXX X000
Actual Cap.: 190 xxxx 610 XxXXX XXXX XXXXX XXXX XXXX XXXXX 497 X000 XXxXX

Level Of Service Module:

Unused Cap.: 80 xxxx 597 xxXX XXXX XXXXX XXXX XXXX XXXXX 4771 XXXX XXXXX
LOS by Move:r E * A * * * * * b A * *
Movement: LT - LTR - RT LT - LTR - RT LT = LTR - RT LT - LTR - RT
Shared Cap.: XxXXX XXXX XXXXX XXXX XXXX XXXKX XXXX XXXX X000 KKXX XXXX XXXXX
Unused Cap.: XXXX XXO0C XXXXX  XXXK X000 0000 XXXX XXXK 000 XXXX XKAKK XXX
Shared LOS: % * L ¥* n* L] % L ¥ L * *

Traffix System Version 6.B  (c) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E
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ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE FLORIN AND GERBER
Problem Statement: ALTA EXIST PLUS PROJECT

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK ] Step 6b. VOLUME ADJUSTMENT FOR ]
| Approach 3:ELX GROVE FLO|  =we---- Approach----- | MULTIPHASE SIGNAL GVERLAP |
| 1 1 » | -1- -2- -3- 0 -4- Possible  Volume Adjusted|
| R L | N |a.No. of change 60 0 0 0O|prob- Critical Carryover Criticat]

GERBER RD |RTTTL| | intervats/hour jable Volume to next Volume |
————————————— THHHT -------------|b.LT capacity on 0 0 0 0|Phase in vph phase in vph |
Approach 1 < < | >> ~--RT change (vph} : |- e |
1 LT--* vvyy <-RTH 1 |c.6/C ratio : 0 0 0 O0]B4B3 152(B4) 752- 152= 600(B3) 152|
LTH-"> <--TH 1 |d.Opposing volume : 0 0 0  0JA4B3  600(B3) B78- 600= 278(A4) 600
1 TH--> <v-LTH in vph : |A3A4  545(A3) OR 278(A4) 545
RTH-v> alialie v-=1T 1 |e.LT capacity on : 0O 0 0 08281  113(B2) 185- 113= 72(B1) 113]
1 RT--y << | >> Approach 2 | green (vph) : [A2B1  72(B1) 410- 72= 33B(A2) 721
------------- LLTRR -------------|f.LT capacity in : O 0 0 0JA1AZ 369¢A1) OR 33B(A2) 369]
| TTHTT |GERBER RD | wph (bre) H | i
| & H |g.Left turn volume : O 0 0 o} |
| 1 T | inwph : I |

| Approach &4:ELK GROVE FLOJh.Is volume > cap. : : |»
| (gt ? | ]
mz=oomzomzmm=ssssss==s=z===z======== ' ; sz=zz=smm=cc |

Step 2. IDENTIFY VOLUMES, in vph | step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |

| | | E |
| {131 | | 752(B4B3)+545 (A3 )+185(B2B1)+369(A1) |
| Approach 3| [===v=-- 955  -eeea- | |

3: LT= 152 | | | 2:RT= 371 | 412 “+ 371 | = 1851 vph ]

TH= 351 | | | TH= 449 ] ++ | <+ 39| zmzzaz |

RT= 194 | v | LT= 185 | <v> <- 410 I Step 8. INTERSECTION LEVEL OF ]
-------------------------- | v- 185 | SERVICE {
<--Approach 2 | | (compare step 7 with table 6) |

I . I

| I | F |

Approach 1--» i I |

-------------------------- { 113 -» <" > |z=== =sms i
1:L7= 193 | * | &2 RT= 153 | 369 -> | ++ | Step 9. RECALCULATE |
TH= 369 | {1 TH=725 | 269 -v I |
RT= 269 | | | vLr= 752 |------- 771 - | Geometric Change: |

| Approach & | | 525 | |Signal Change: ]

i | 253 | |volume Change: H

————————— + + i

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | i

| < B4B3 | | Approach 3| | |

> I I I I I

j | awD <~ A3B4 AND | I | | |
v>O0R || /OR A4B3 | | | | |

| A3R4 |-mmmmmmmmeee emeeeaiieean | |

v | Approach 1 | |

--~ v-- B2B1 | | |

| See Step 6b. | |

--" AND <-- A1B2 AND ] | i

-=> OR w-- JOR A2B1 ] Approach 2 | |

--> <=~ AVA2 frmmmmmeieaee e | |

I | I | I
---------------------------------- | | I | I

Al --> A3 | B1 v-- B3 <| | | | | |
v 1 | Approach 4| | Exclusive right turns reduced 30 %

A2 <-- A& | B2 --~ B4 |> | | v/¢ Ratio = 1.35 |

i



Critical Movement Analysis: PLANNING
Calculation form 1

Intersection: ELK GROVE FLORIN AND GERBER
Problem Statement: ALTA EXIST PLUS PROJECT

Design Hour: PM

ATTACHMENT 5E

Step 1. IDENTIFY LANE GEOMETRY I Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR I
| Approach 3:ELK GROVE FLOj ~ ===-ae- Approach----- | MULTIPHASE SIGNAL OVERLAP i
| 1 1| - | :-1- -2- -3- -4- Possible  Volume Adjusted|
| R L | N |a.Ne. of change 0 0 0 O|Prob- Critical Carryover Critical|

GERBER RD |RTTTL] | intervalsshour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | > > ~--RT | change (vph) [+mmmmmm e e e e |

1 LT--" vvy  <*-RTH 1 lc.6/C ratio 0 0 0 0{B4B3 336(B3) 411- 336= 75(B4) 336|
LTH-"> <-TH 1 jd.Opposing volume 0 0 0 0]|A3B4  75(B4) 965- 75= 890(A3) 75|

1 TH--» <v-LTH | in vph |A3A4  B90(A3) OR &96(A4) 890|
RTH-v> AAA v--LT 1 |e.LT capacity on 0 0 0 0]a2e1  222(B1) 238- 222= 146(B2) 222

1 RT--v << | >> Approach 2 | green (vph) ]a1B2  16(B2) 585- 16= 569¢(A1) 16|
------------- LLTRR --==---------|f.LT capacity in 0 0 0 0]alAZ  559(A1) OR 3B3(A2) 569
| TTHTT |GERBER RD | wvph (b+e) | |

| w ® | |o.Left turn volume : 0 0 0 0] |

EREEEN | in voh | |

| Approach 4:ELK GROVE FLO|h.Is volume > cap. : : |

| ¢g>f) 7 ; |

+ t I

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| E I I

i l274 | [611(B384)+89D(A3)+238(B1B2)+569¢A1) |

| Approach 3] frm--e-- 331 mmmeee- | |

3 LT= 411 | | | 2:RT= 298 | 231 ~+ 298 | = 2108 vph |

TH= 733 | | ]  TH= 467 | ++ | <+ 85 i
RT= 232 | v | Lr=222 | <v> <- 383 | Step 8. INTERSECTION LEVEL OF [
-------------------------- i v- 222 | SERVICE I
<--Approach 2 | i {compare step 7 with table &) |

I A I

I | PF |

Approach 1--> | /N P L LR LT |

-------------------------- | 238 -~ <~ > I ===z=a]

1:LT= 238 | ~ | 4 RT= 218 | 502 -> | + + | Step 9. RECALCULATE !

TH= 502 | | | TH= 478 | 835 -v | |
RT= 835 | || LT=33&  |------- 342 ---nen- |Geometric Change: i
| Approach 4| | | 371 | |Signal change: |

| | 688 | |volume Change: |

t========ss==s=sssEEmssEsssEs + :)

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS i

| {two phase signal) ] |

| < B4B3 i | Approach 3| | |
> I | I I |

| | AND <~ A3B4 AND ; | | ! |
v>0R || JOR A4B3 | | | i i
| ~ A3 R L R LELD AL ! i

v | Approach 1 i I

--* v-- B2B1 | | f

| See Step 6b. | |

--* AND <-- A1B2 AHD | | |
--> OR v-- /OR A281 | Approach 2 | |
--> <-- A1A2 |=-mmemmmmeee e i |

I | | | |

""""""""""""""""""""""""""" | I I I I

Al --> A3 | B1 v-- B3 <] | | | ] |
v | | | | Approach 4| | Exclusive right turns reduced 30 % |

A2 <-- A4 | B2--~ B4 |> | | v/C Ratio = 1.53 I




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND WATERMAN RD Design Hour: AM
Problem Statement: ALTA EXIST PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECX I Step 6b. VCLUME ADJUSTMENT FOR |
| Approach 3:WATERMAN RD |  =~-==--- Approach----- { MULTIFHASE SIGNAL OVERLAP |
| 1 1] . | el =20 -3- 0 -4 Possible  Volume Adjusted|
| R L N |a.No. of change : 0 0 0 O|Prob- Critical Carryover Critical|

GERBER RD |RTTTL| | intervals/hour {able volume to next volume |
------------- THHHT -------------|b,LT capacity on : O Q Q 0|Phase in vph phase in vph |
Approach 1 <<} >> *--RT 1 | change (vph) : R e LD EEEELEE |

1 Lr--t vvv  <*-RTH |e.G/C ratio : 0 0 0 O0]ja1B2  153(B2) 269- 153= 116¢(AT) 153
LTH-"> <--TH 1 |d.Opposing velume : 0 269 0 244|ATA2  479(A2) OR 116(AT) 479

1 TH--» <v-LTH | in vph : |A3B4  171(A3) OR  89(B4) 171)
RTH-v> AN v--LT |e.LT capacity on : O 0 0 ]| |

RT--v << | >> Approach 2 | green (vph) : | |
------------- LLTRR =----=-=-----|f.LT capacity in : 0 0 0 0 |
| TTHTT |GERBER RD | vph (bte) ; i i

| H B ] |g.Left turn volume : O 0 0 ]| |

| ! | in veh ; i !

| Approach 4:WATERMAN RD |h.1s volume > cap. : NO NO: |

| ¢g>fy ? : | |

’ |

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph I Step 7. SUM OF CRITICAL VOLUMES I
I I | | |

| ]2 | |632(B2A2)+171(A3)+0(3+0() !

| Approach 3| |-=-=---- 48  mmmeee- | |

3: LT= 89 | | | 2:RT= 6B | 49 ~- 68 = B03 vph ]

TH=" 0 | | | TH= 479 | ] <- 479 |
RT= 244 | v boLT= | <> Step 8. INTERSECTION LEVEL OF !
-------------------------- | SERVICE |
<--Approach 2 (compare step 7 with table 6) i

!

|

I

|
I
I
I
I I
| P e
I |
| i
|
|
I

f:ilT= 153 | ~|4:RT= 0 | 153 -» Step 9. RECALCULATE
TH= 269 | |] TH= 0 | 269 -»
RT= 0 | |1 LT= 0 [=eeme=e eeeaees |Geometric Change:
I |

| I | |signal change:
f I ] [volume Change:

Step 6a. CRITICAL VOLUMES, in vph

]

|

|

I

|

I

Step 3. IDENTIFY PHASING | | COMMENTS I

I {two phase signal) I I

- A1B2 | | Approach 3{ | |

Shid | I ] | |

==> <=- A1A2 I | i I I

I I i | |

P | A3e4 [==mmmmmmes e ! !

v > : | Approach 1 | |

I i |

| See Step 6b. | ]

I I !

| Approach 2 | i

[ommmmmmmnmee e i !

I | | | !

--------------------------------------- | | | | |

M > A3 | 81v-- B3 <| | | | | |
v I | Approach 4] | Exclusive right turns reduced 30 %

| | |

V/C Ratio = .56




Intersection: GERBER RD AN

D WATERMAN RD

Critical Movement Analysis: PLANNING
Calculation Form 1

Problem Statement: ALTA EXIST PLUS PROJECT

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

1

P

R L |
GERBER RD RTTTL |
------------- THHHRT
Approach 1 < < | > >
1 LT--% v VYVY
LTH-">
1 TH-->
RTH-v>  ~ ~ =~
RT--y « < | > >
------------- LLTRR
| TTHTT]
| H oW
| I
| Approach 4:

Approach 3:WATERMAN RD

A

GERBER RD

WATERMAN RD

Step 4. LEFT TURN

|a.No. of change

| intervals/hour
|b.LT capacity on

| change ¢(vph)
.G/C ratio
.Opposing volume
| in vph

.LT capacity on

| green (vph)

.LT capacity in

[ vph (bted
|9.Left turn volume
| in vph

|h.Is volume > cap. :
| tg>fy 2

CHECK

I
| -
|

| Step 6b. VOLUME ADJUSTMENT FOR

'''' Approach---—-| MULTIPHASE SIGNAL OVER
-1- -2- -3 -4- Possible  Volume A
0 0 0 OfProb- Critical Carryover C
|able Volume to next
0 0 0 0|Phase in vph phase
[ = mm
0 0 0 0|A1BZ 167(B2) 720- 167= 553(A1
0 0 0 OJA1AZ  553(A1) OR 467(A2)
[A3Bk 188(A3> OR 167(B4)
o o o o
|
0 0 0 0
0 1} 0 0

LAP |
djustedj
ritical|
Volume |
in vph |
y 67|

553 |

188|

Step 2. IDENTIFY VOLUMES,

in vph

Step 5. ASSIGN LANE

|
| |
I

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

I
l
I
|
I
|
I
=
I
I
[ 21 | [720(B2A1)+1BB(A3)+0( )+0() |
| Approach 3| |r=e==-- 66  meee- | |
3. LT= 167 | | | 2:RT= 163 | 97 A- 163 | = 908 vph |
TH= 0 | | | TH= 467 | | ] <= 467 | sE=zssamos |
RT= 269 | v | L= 0 | <> | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | {compare step 7 with table 6)
| S I
| | | 8 | I
Approach 1--> | N PR i
.......................... | [ -
T:LT= 167 | ~ | 4z RT= 0 | 167 -» | Step 9. RECALCULATE f
TH= 720 | fl t™= o | 720 -> | |
RT= 0 | | ] L= 0 f=m-e- e |Geometric Change: |
| Approach &} J | | |signal Change: |
| | | |volume Change: |
PR P + + R |
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| " (two phase signal) | |
--4 A1B2 | | Approach 3| i i
--> | | I I |
> <s ATA2 I | I | |
I | I I |
[ | 384 [-mmmmmmmee e | |
v > | Approach 1 | |
| |
| See Step 6b. | l
| I I
| Approach 2 | |
oo e | |
I | I | I
""""""""""""""""""""""""" I | I I I
Al --> a3 | Bl v-- B3 <| | | | | |
v Pt | Approach 4] | Exetusive right turns reduced 30 %
A2 <-- AL | B2 --~ B4 |» | | v/c Ratio = .84 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER AND BRADSHAMW Design Hour: AM
Problem Statement: ALTA EXIST PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR
| Approach 3:BRADSHAW RD |  ------- Approach----- i MULTIPHASE SIGNAL OVERLAP
| I ~ | -1 -2- -3- -4 Possible  Volume Adjusted|
] R L | N |a.No. of change : 0 0 0 0jProb- Critical Carryover Critical]
GERBER RD JRTTTL| | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | >> ~--RT | change (vph) : [ = e |
1 LT--" vvy  <*-RTH 1 |¢.G/C ratio : 0 0 0 O0|BaB3  56(B3) 95- 56= 39(B4) 56|
LTH-"> <--TH |d.Opposing volume = 0 0 0 O0]A3B4  39¢B4) 319- 39= 2B0(A3) 39|
TH--> <v-LTH | in vph : |A3a4  832(A4) OR 280(A3) B3z|
1 RTH-v> anon v--LT 1 |e.LT capacityon : @ 0 0  0]8281 29(B1) 416- 29= 387(82) 29|
RT--v << | >> Approach 2 | green (vph) : |a182  387(B2) 224- 387= O0CA1) 387|
------------- LLTRR ==---------—-|f.LT capacity in : 0 0 0 0|ala2 382¢A2) OR -0CAD) 382
{ TTHTT |GERBER RD | vph (b+e) : |
| v o0 |g-Left turn volume : 0 0 0  0Of
[1 1| | in vph : |
| Approach 4:BRADSHAW RD |h.Is volume > cap. : :
| (g>f> 2 :

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

| 33 | |95¢B3B4)+832 (A4)+416(B1B2)+3B2(A2)
| Approach 3| fe-sn--- 419 mmmeees |
3: LT= 95 | | | 2:RT= 151 | 395 ~+ 151 | = 1725 vph
Th= 319 | | | TH= 231 | L] 1 < 231 |
RT= 343 | v L= 29 | <v> v- 29 | Step B. INTERSECTION LEVEL GF
-------------------------- | | SERVICE
<--Approach 2 | ] (compare step 7 with table &)
! | e
! ! | £
Approach 1--> i i e
-------------------------- | 416 -* < N> |
1:LT= 416 | ~ | 4z RT= 31} 170 +> | ++ | Step 9. RECALCULATE
TH= 170 | [ | TH=801 | 54 +v |
RT= 54 | | | LT= 56 fomm--n- 8 ------- |Geometric Change:
| Approach 4] i ] 503 | |signal Change:
i | 611 | |volume Change:

Step 6a. CRITICAL VOLUMES, in vph
{two phase signal)

Step 3. IDENTIFY PHASING I
|
| Approach 3} i
!
]
|

COMMENTS

| < 8483

| | AMD <~ A3B4 AND ] i
v>0R || fOR A4B3 I i

| ~  A3A4 |----mmemmmeee e ]

| | Approach 1 {

--* y--  B281 | i

| See Step 6b. ]

--~ AND <-- A1B2 AND | i

--> OR v-- /OR AZB1 i Approach 2 |

--> <-- AlA2 jrmmmmmmmmaee e |

I | I I

-------------------------------------- E | ! |

Al --> A3 | B1 v-- B3 <] | | | i

v Pl | Approach &} | Exclusive right turns reduced 30 %
! I

v/C Ratio = 1.25




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1%
Intersection: GERBER AND BRADSHAW
Problem Statement: ALTA EXIST PLUS PROJECT

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR [
| Approach 3:BRADSHAW RD |  ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 1 1 ~ i Tz os1e o =2- w3- -4 Possible Volume Adjusted|
| R L | N [a.No. of change : 0 0 0 0]prob- Critical Carryover Critical]

GERBER RD |[|RTTTL | | intervals/hour : jable Volume to next Volume |
————————————— THHHT «wcwsvew-----|b.LT capacity on 0 0 0 0]Phase in vph phase in vph |
Approach 1 < < | = >  *--RT | change (vph) : R R L LR L e L PP PR |

1 LT--" VvV <*=RTH 1 |e.G/C ratio : 0 0 0 0|B4B3 73(B3) 205- 73= 132(B&4) 73|
LTH-"> <==TH |d.0pposing volume 0 0 0 0[A3B4 132(B4) 750- 132= 618(A3) 132

TH--> <v-LTH | in wph IA3A4  618(A3) OR 339(A4) 618|

T RTH-w> AR v--LT 1 |e.LT capacity on 0 0 0 0}B281 37(B1) 532- 37z 495(B2) 37|
RT--v < < | >> Approach 2 | green {vph) [A1B2  495(B2) 355- 495=  O(A1) . 495|
------------- LLTRR =--=r-r-------|f.LT capacity in 0 0 0 O0JAIA2  441(A2) OR  OC(A1) 441
| TTHTT |GERBER RD | wph (bve) | |

| W ow |g.Left turn volume : & 0 0 0] |

|1 1 | in wph | |

| Approach 4:BRADSHAW RD |h.Is volume > cap. : : |

| (g2f) 2 : | ]

——————— ¥ i
Step 2. IDENTIFY VOLUMES, in vph ] Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES I
| | ! I I

| | 672 | |205(B3B4)+618(A3)+532(B1B2)+441(A2) |

| Approach 3| |------- 150 eemeans | |

3: LT= 205 | | | 2:R7= 191 | 005 *+ 191 | = 1796 vph |

TH= 750 | | I TH= 250 | |11 <+ 250 |==mscosommmssssmsnses ]
RT= 610 | v boLr= 37 | < v > v- 37 | Step B. INTERSECTION LEVEL OF i
------------------------- i i SERVICE i
<--Approach 2 | | (compare step 7 With tablie &) |

| | e !

| | | |

Approach 1--> | I P LT PR |

------------------------- | 532 -~ <> I s=sszs=czzz|
1:LT= 532 | ~ | 4:RT= 25 | 279 + | ++ | Step 9. RECALCULATE |
TH= 279 | | | TH=314 | 76 +v | |
RT= 76 | | | LT= 73 [------- I |Geometric Change: |

| Approach 4| | | 712 |Signal Change: |

| | 345 | ivolume Change: |

_— ; : !

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) I |

| < B4B3 | | Approech 3| | |

> | i I | |

|| awp <~ A3B4 AND | | ! | !
v>0 || /OR A4B3 | I | | |

| ~  A3as [=-=-=mmmmmeme e | |

v | Approach 1 | |

--% v-- B2B1 i | |

| See Step 6b. i i

==~ AND <-- A1B2 AND | | i

--> OR w-- /OR A281 | Approach 2 | |

--> <-- ATA2 |-memmmmmmeee e | |

! | | | |
"""""""""""""""""""""""""" [ | | | I

Al --> A3 | B1 v-- 83 < | | | | |
v ) | Approach 4| [ Exclusive right turns reduced 30 % |

AZ <-- A4 | B2 --~ B4 |> | | v/C Ratio = 1.31 |
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Level Of Service Computation Report
1685 HCM Unsignalized Method (Base Volume Alternative)

e e K e e e S e v e B e s e e o e o e e o Sl o o e s o S T Al etk sl e e el ek

Intersection #1 GERBER ROAO/VINEYARD ROAD ELTREP A

e 3 S ke e e 2l v e i ol e e i vl e ol e i o sl i i e e e el e ke e e ke ke e i ol S 2 ol ok vie e e sl e e sk ke e e i gk v e ke ke e e e el i e v de e iy

Level Of Service: B
‘i 3 3 2k 3 3 i 3 i v e i e sk e gl 3l i vie ke i v e i -y s sie-sie e sl ke e sie sie-sie sl el i sk die ke e sie e A i i e 2 i e i vie v sk ke e e v e e e el e e ok o e el
Approach: North Bourd South Bound East Bound West Bound
Movement : L-T7T-R L-T-R L-T=-R L -T-R
Control: Stop Sign Stop Sign Uncontrolled Uncontrot led
Rights: Include include Include Include
Lanes: 1 00 10 1 ¢ 1 0 1 T ¢ 010 100 %1 0

Volume Module:

Base Vol: 62 35 3 34 19 35 20 172 43 2 103 12
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 *t.00 1.00 1.00 1.00 1.00 1.00
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 62 35 3 34 19 35 20 172 48 2 103 13
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 65 37 3 36 20 37 21 181 51 2 108 14
Reduct Vol: 0 0 0 0 0 0 0 0 -0 0 0 0
Final vol.: &5 37 3 36 20 37 21 181 51 2 108 14

Adjusted Volume Module:

Grade: 0% 0% 0% 0%

% Cycle/Cars: HXXX  XKXXX XXXX  XXXX XXXX  XXXX XXX XXXX
% Truck/Comb:  XXXX XXXX XXEX XXX KXXX  XXXX XXXX  KXXX
PCE Adj: 1.10 t.10 1.10 1.101.10 1.10 1.10 1.00 1.00 %.10 1.00 1.00
Cycl/sCar PCE: XXXX  KXXX RAXX  XXXX XXXX  XXXX XXXX  XXXX
Trck/Cmb PCE:  XXXX XXXX XXXX  XXXX XXXX  XXXX XXXX  XXXX
Adj vol.: 72 41 3 39 22 41 23 181 51 2 108 14

Critical Gap Module: >> Population: 0 << >> Run Speed(E/W): 30 MPH <<
RT Rad/Ang: 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg
Critical Gp: 7.0 6.5 5.5 7.0 6.5 5.5 5.5 xaxx xxxxx 5.5 XXX XXXXx

Capacity Module:

Cnflict Vol: 408 352 206 410 370 115 122 xxxx xxxxx 232 XxXXX XXXXX
Potent Cap.: 494 589 884 493 576 982 973 xxnx Xxxxx  B5B XxxXx XXxxx
% Used Cap.: 14.5 6.9 0.4 8.0 3.8 4.1 2.4 xxxx Xxxxx 0.3 XXXX XXXXX
Impedance:  xxxx 0.96 1.00 xxxx 0.98 0.98 0.99 xxxx xxxxx 1.00 XxxX xxxxx
Actual Cap.: 464 5B0 B84 466 568 982 973 Xaxx xxxxx  BSB xxxx XXxxx

Level Of Service Module:

Unused Cap.: 392 540 880 427 546 947 950 xxxx xxxxx 856 XxXxx XXXXX
LOS by Move: B * * A A A A * * A * *
Movement: LT - LTR - RT LT - LTR - RT LT = LTR - RT LT - LTR - RT
Shared Cap.: Xxxx xxxx 597 XXXX XXXX XXXXX XXXX XXXX XXXNX XXXX XXXX XXXXX
Unused Cap.: xxxx xxXX 553 XXXX XXXX XXOUO(0  XXXX XXXN XXXXX  XXXX XXXX XXXXX
Shared LOS: W W A * E L3 o * * * * L

Traffix System Version 6.8 {c) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E
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Level Of Service Computation Report
1985 HCM Unsignalized Method (Base Volume Alternative)

o e T e e e 8 i e ol ol e sk ol e e i o e 2 e i e el e e e i il ol ol v v i i v sk ke ol e vk ol ok o ol e o o el o e e sl i o e dle ke o

Intersection #1 GERBER ROAD/VINEYARD ROAD KU l«r{,Q

e e e e Fovie sl i o e e e e e e e e e e v o vl e e e e e i sl ke o 0 e e e e ke e ke e o i o vl ol i ol i i i o el o o e ke ol e e e e e

Level Of Service: C
*************iittt*I****ii*i********i***it**iii*i***t**i*iii***i*******i********
Approach: North Bound South Bound East Bound West Bound
Movement: L - T - R L - T - R L - T - R L - T - R
------------ D L | e | R
Control: Stop Sign Stop Sign Uncontrol led Uncontrol led
Rights: Include Include Include Include
Lanes: 1 0010 1 0 1 01 10010 100 10

Volume Module:

Base Vol: 76 27 3 24 36 29 52 140 [ 2 183 30
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 76 27 3 26 36 29 52 140 73 2 183 30
User Adj: 1.00 1.00 1.00 %.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 80 28 3 25 38 31 55 147 77 2 193 32
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Final vol.: 80 28 3 25 38 31 55 147 77 2 193 32

Adjusted Volume Module:

Grade: 0% 0% 0% 0%

% Cycle/Cars: WAXN  XXAX XXXX  XXXX 0000 WUAX XXXX  XMXX
% Truck/Comb: XAXX XX XXXX  XXXX AXXX XXX LOXXXX XXXX
PCE Adj: 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1,00 1.00 1,10 1,00 1.00
Cycl/Car PCE: XXXX  XXXX XXXX  XXUX XXXX  XXXX KXXK  XXXX
Trek/Cmb PCE: XXKKX  XXXX XXX XXXX XXX XXXX XEXK XX
Ad] val.: 88 M1 3 28 42 34 60 147 77 2 193 32

Critical Gap Module: >> Poputation: 0 << >> Run Speed(E/W): 30 MPH <<
RT Rad/fAng: 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg
Critical Gp: 7.0 6.5 5.5 7.0 6,5 5.5 5.5 XXX XXMxx 5.5 XXX XXXXX

Capacity Mcdule:

Cnflict Vol: 535 467 186 521 489 208 224 XxxX XXXXX 224 XXXX XXXXX
Potent Cap.: 410 510 904 420 496 BBZ  B66 xxxx xXXxx  B66 xxxx Xxxxx
% Used Cap.: 21.4 6.1 0.4 6.6 8.4 3.8 7.0 xxxx xxxxx 0.3 xxxx xXxXxxx
Impedance:  xxxx 0.96 1.00 xxxx 0.95 0.98 0.96 xxxx xxxxx 1.00 xxxx xXxXx
Actual Cap.: 385 4389 904 388 476 BB2 866 xxxx xxxxx  BO66 XXXX XXXXX

Level Of Service Module:

Unuged Cap.: 277 457 901 360 434 B48 806 xxxx xxxxx 863 xxxx Xxxxxx
LOS by Move: C * * B A A A * * A hd *

Movement ; LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT

Shared Cap.: Xxxx XXXX 5712  XXXX XXXX XXXXK XXXX XXXX KXXXX XXXX XXXX XXXXX
Unused Cap.: xxxx XxxXXx 477 XXXX JOOOC XXXXX  XXXX XKXKX XXXXX XXXX XXXX MXXXX
shared Los: n* W A * L -* L E n * E *

Traffix System Version 6.8 (c) 1995 DA Licensed to Fehr8Peers Associa

pin
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ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN AND ELK GROVE FLORIN Design Hour: AM
Problem Statement: ALTA MIT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE FLO]  =------- Approach----- i MULTIPHASE SIGNAL OVERLAP |
[ 1 2 2| . ] :-1- -2- <3e che| Possible  Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 0|prob- Critical Carryover Critical]|
FLORIN |RTTTL | | intervats/hour |abte Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : 0 0 ] 0|Phase in vph phase in vph |
Approach 1 < < | > > #--RT 1 | change (vph} : [~omm o e |
1 LT--* vv¥y o <*RTH |€.G/C ratio : 0 0 0 0|B4B3  164(B4) 190- 164= 26(B3)  164]
LTH-"> <--TH 2 |d.Opposing volume : 0 0 0  O0lA4B3  26(B3) 312- 26= 286(A4)  26]
2 TH--> <y-LTH | in wvph : |A3A4  2B6(A4) OR 14T(A3) 286|
RTH-v>  ~ 7~ 7 v--LT 1 |e.LT capacity on @ 0 0 0 0fB28B1  98(B2) 205- 98= 107(B1) 94|
1 RT--v < <] >> Approach 2 | green (vph) : |a2B1  107(B1) 361- 107= 254(A2) 107
------------- LLTRR -------=-----f LT capacity in : 0 0 0 O|aAlAZ 254(A2) OR 252(AD) 254 |
| T THTT |FLORIN | wvph (bte) : i
| H H |} |g.Left turn volume : 0 0 0 0]
{2 2 1} { in vph : |
| Approach 4:ELK GROVE FLOlh.ls volume > cap. : :
| tgf) ? : |

———————————————— : -t LT3
Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph l Step 7. SUM OF CRITICAL VOLUMES

V/C Ratio = .68

|

I

|

!

!

E

|

f

I 1111 | E190(3483)+286(A4)+205(BZB1)+254(A2) [

| Approach 3| |======- 94436 0 meeeee- ] |

3: LT= 297 [ [ | 2:RT= 516 | 1774 4 ~=- 516 [ = 935 wph I
TH= 294 | | |  TH= 691 | P <~ 346 | =|
RT= 91 | v | LT=205 | N AR <- 346 | Step 8. INTERSECTION LEVEL OF |
-------------------------- ] v- 205 | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

[ iy |

| | | B |

Approach 1--» | 98 -~ N PP T |
—————————————————————————— | 252 -» <<~ | =|
1:LT= 98 | ~ | 4z RT= 161 | 252 -» EENE! | Step 9. RECALCULATE |
TH= 503 | | | TH= 824 | 171 -v | |
RT= 171 | | | LT= 345 |--=---- 11331 ------- |Seometric Change: |

| Approach 4| | | 95116 | |signal Change: |

| i 06221 | |volume Change: |

———— + N —_— I
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) i i

| < B4B3 i | Approach 3| i |

> | | | ! | |

| | avp <~ A3B4 AND | | i | i
v>0R || /OR A4B3 | | I I i

| ~  A3A4 === e ] |

v o | Approach 1 i !

--* y-- B2B} | i i

! See Step 6b. | |

== AND <=~ A1B2 AND ] | |

“-> OR v-- /OR AZB1 | Approach 2 | !

--> <--  AlA2 R AT | |

I I f | |
"""""""""""""""""""""""" | I I | I
Al --> A3 | Bl w-- 85 <| | | | | |
v . | | Approach 4] | Exclusive right turns reduced 30 % |

| | |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN AND ELK GROVE FLORINM Design Hour: PM
Problem Statement: ALTA MIT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | step éb. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE FLO|]  ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |

1 2 2| . | : -1- -2- -3- 0 ~4e| Possible  Vvolume Adjusted|

R OL N }a.No. of change : 0 0 0 0|prob- Gritical Carryover Critical]

FLORIN | RTTTL| | intervals/hour : |able Volume to next volume |
------------- THHHT -------------|b.LT capacityon : 0 0 0 0|Phase in vph phase in wph |
Approach 1 << | > > ~--RT 1 | change (vph) : R AR L L EE LR P L P i

1 LT--" VYV <~-RTH |c.G/C ratio H 0 0 0 0!9493 142¢(B3) 403- 142= Z261(B4) 142|
LTH-"» <--TH 2 |d.Opposing volume : 0 0 0 OA3B4 261(B4) 324~ 261= 63(A3)  261|

2 TH--» <v-LTH | in vph : [A3A4  206{A4) OR  &3(A3) 206 |
RTH-v> A A v--LT 1 |e-LT capacity on : 0 0 0 0[B2B1 B4(B2) 267- B4= 1B3(B1) B4 |

1 RT--v << | > > Approach 2 | green (vph) : |A2B1  183(B1) 398- 183= 215(A2) 183|
------------- LLTRR -------------|f.LT copacity in : 0 0 0 0JA1A2 417(A1) OR 215(A2) 417|
| TTHTT |FLORIN | wvph (bre) : ! |

| H H | |g-Left turn volume : 0 0 0 O] |

|2 2 1} "] in vph : I |

| Approach 4:ELK GROVE FLO|h.Is volume > cap. : : |

| (@) 2 : | I

====+ : |

Step 2. IDENTIFY VOLUMES, in wph | Step 5. ASSIGN LANE VOLUMES, in wph | Step 7. SUM OF CRITICAL VOLUMES |
| | I I

i | 13334 | |403(B3B4)+206(A4)+267(BZB1)+417(A1) i

| Approach 3| [===---- 32220  mmeeee- | i

3 LT=732 | | | 2:RT= 569 | 04493 ~- 569 | = 1293 vph |
Th= 647 | | | Th= 737 | LT <- 369 | I

RT= 130 | v | LT=287 | <vv>> <- 369 | Step 8. INTERSECTION LEVEL OF i
-------------------------- | v- 267 | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

| | e |

| | | €| |

Approach 1--> | 84 -~ | !
-------------------------- | 417 -» << jz=====zz== f
1:L7= B4 | ~ | 4: RT= 270 | 417 -> FEE L | Step 9. RECALCULATE |
TH= B34 | Pl TH= 411 | 376 -v | |
RT= 376 | || LT= 258 [-==we-- 11222 ------- |Geometric Change: |

| Approach 4| | [ 41007} |signal Change: |

| | 26660 | |volume Change: |

_______ + : I
Step 3. IDENTIFY PHASING [ Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

| =< B4B3 | | Approach 3| | |

> | | I | |

{ ] awD < A3B4 AND H | | | |
v>0oR | | JOR A4B3 | | | [ ]
|~ A3m |--=mmmmmmmmee e | |

v o | Approach 1 i |

==~ y-- B2B1 | | |

| See Step &b. | |

-=" AND <-- A1B2 AND | E I

--> OR v-- /OR AZB1 | Approach 2 | i

--> <= A1A2 R Rt | |

I I E | |
""""""""""""""""""""""" | I | | I
Al --> A3 | Bt v-- B <] | i | | |
v A I | | Approach 4| | Exclusive right turns reduced 30 % |

A2 <-- A | B2 B4 || | V/C Ratio = .94 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
FLORIN RD AND WATERMAN RD
ALTA E+P MIT

Intersection: Design Hour: AM

Problem Statement:

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK E Step €b. VOLUME ADJUSTMENT FOR
| Approach 3:WATERMAN RD |  ------- Epproach----- | MULTIPHASE SIGNAL OVERLAP
| ] " | -1- -2-  -3-  -4-| Possible volume adjusted|
| = n ] N |a.No. of change o 0 0 0|Prob-  Critical Carryover Criticall
FLORIN RD | RTTTL | |  intervals/hour |akle Volume to next Volume
————————————— THHHT -------------|b.LT capacity on 0 0 0 0| Phase in vph phase in wvph |
Approach 1 < < | » »  "--RT | change (vph) [ === |
T--" vV <™-RTH |e.g/C ratio 0 0 1 0|a2B1 67({B1) 393- 67= 326 (A2) 67|
LTH-"» <--TH 2 |d.0pposing volume 785 0 143 0|AlAzZ 326{A2) OR 204 (A1) 326 |
2  TH--» <v-LTH | in vph |24B3  336{(B3) OR 100{A4) 336]
RTH-v> e v--LT 1 |e.LT capacity on 0 0 1057 o] |
1 RT--v < < | » > BApproach 2 | green (vph) | |
------------- LLTRR -------------|£.LT capacity in 0 0 1057 0] |
| TTHETT |FLORIN RD | wvph {b+e) |
| H H | |g.Left turn volume 0 0 0 o i
| 1 1| | in vph | i
| Approach 4:WATERMAN RD |h.Is volume > cap. NO NO : |
| {g=£f) ? | |
=======================================+=======================================+=======================================|
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
I I I I I
| | | |393(B1A2) +336 (B3} +0 () +0(} |
| Approach 3| [=wmmmes e |
3: LT= 0 | | | 2:rRT= 0 [ <- 393 | = 729 vph |
TH= 0 | | | TH= 785 | <- 393 |ssssssscscscssssscsssssssssssssssszsoes |
RT= 0 | v | vr= &7 | v- 67 | Step 8. INTERSECTION LEVEL OF
-------------------------- | | SERVICE |
<--Approach 2 | | {compare step 7 with table &)
| e |
I I oA | |
approach 1--» | I |
-------------------------- | 202 -> < > [ e b T EEEEEREEEEEy|
1:LT= 0 | | 4: RT= 143 | 204 -» | | | step 9. RECALCULATE [
TH= 408 | | | TH= 0 [ 184 -v | [
RT= 184 | | | LT= 338 [---=--~ 1 ------- |Geometric Change: |
| Approach 4} | | 4 | | gignal change: |
| | 3| |Volume Change: |
B I e e e e R e e L e e U e e bt b B R S il L Tttt b ) e e T ] |
Step 2. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| {two phase signal) | |
<-- I2B1 { | approach 3} | |
v-- | I I | I
--> <-- RAlA2 | | | | |
| ! I I I
< * A4B3 | === e | |
| | | Approach 1 | |
I I I
| See Step 6b. | |
I I I
| Rpproach 2 | |
[-===-mmmmmm- e I I
I | | I I
-------------------------------------- I I I I I
Al --» a3 | Bl v-- B3 <] | | | |
v | 1 | mpproach 4| | Exclusive right turns reduced 30 %
B2 <-- A4 | Bz --" B4 |» | | v/C Ratio = .51 I



ATTACHMENT 5E

Critical Movement Analysia: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND WATERMAN RD Design Hour: PM
Problem Statement: ALTA E+P MIT

Step 1. IDENTIFY LANE GECMETRY I Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FCR
| Approach 3:WATERMAN RC |  —emeeee Approach----- | MULTIPHASE SIGNAL OVERLAP
i | - | i o-1- -2- -3- -4-] Possible Volume adjusted|
| B T | N |a.No. of change i 0 0 0 0iProb- Critical Carryover Criticall
FLORIN RD | RTTTOL | | intervals/hour |able Volume to next Volume
------------- THHHT -------------|b.LT capacity on : 0 0 0 0| Phase in vph phase in vph
Approach 1 < < | » » “--RT | <change ({(vph) : R e L TR T P |
LT--" vV <" -RTH c.G/C ratio 0 0 1 0|A2B1 104 (B1) 456- 104= 352(A2) 104}
LTH-"> <--TH 2 |d.0pposing velume : 312 0 74 0|AlA2 493 (Al}) CR 352 {A2) 4593
2 TH-->» <v-LTH { in vph : [A4B3  374(B3) CR  55(a4d) 374
RTH-v> nomn v--LT 1 {e.LT capacity on : o 0 1122 o |
1 RT--v < < | » » Approach 2 | green {(vph) | |
————————————— LLTRR -------------{f LT capacity in : o 0 1122 o} |
| TTHTT |FLORIN RD | vph {b+e} t |
| B H | lg.Left turn volums : 0 0 0 0} |
|1 ol | in vpn : | |
| Approach 4:WATERMAN RD |h.Is volume » cap. : NO NO : |
|  (g=f) ? : | |
========================:====::::::::::+==::::::=ﬂ===================m=:=:=====+=======================================|
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
[ \ | | |
‘ \ | | 597 (B1A1) +374 (B2} +0 (} +0 () |
| Approach 3| |------- eeeeea- | |
3: LT= 0 | | | z:rT= © | <- 456 | = 971 vph |
TH= ¢ | ‘ | TH= 912 { <- 456 |=======================================|
RT= © Y | LT= 104 f v- 104 | Step 8. INTERSECTION LEVEL CF
—————————————————————————— | | SERVICE |
<--Approach 2 | | {compare step 7 with table &)
| e e I
| | I |
Approach 1--» I I |
-------------------------- | 493 -» < = | s======c=csc=ocosssossocooooomsommmnnac|
1:LT= 0 | ~ 1l a: RT= 78 | 493 -» [ | Sstep 9. RECALCULATE |
TH= 986 | | | TH= 0 [ 464 -v | |
RT= 464 | | | ©T= 374 R it 3 e | Geometric Change: |
| Approach 4| [ | 7 | | signal Change: |
I | 8 | | volume Change: |
=======================================+=======================================+============================:===::=:===|
Step 3. IDENTIFY PHASING E Step 6a. CRITICAL VOLUMES, in vph I COMMENTS i
i {two phase signal) | I
<-- A2B1 | | Approach 3| | |
v-- | | | | |
--» <-- AlA2 | | | |
| | | l I
< ~  B4B3 [-=-=--mmm- s e [ i
| | | ARpproach 1 | f
| | |
| See Step 6b. |
| I |
| Approach 2 | |
AR S L | E
l \ | | E
--------------------------------------- I | I | E
Al --» A3 | Bl v-- B3  «| | | | |
v " | 1 | | Approach 4] | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --" B4 |> | | v/C Ratio = .68 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intergection: FLORIN AND BRADSHAW Design Hour: AM
Problem Statement: ALTA E+P MIT -

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph Step 7. SUM OF CRITICAL VOLUMES

Step 1. IDENTIFY LANE GECOMETRY [ Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR
| 2pproach 3:BRADSHAW RD |  —--—--- Approach----- | MULTIPHASE SIGNAL OVERLAP
1 3 2 - | : -1- -2- -3- -4-| Possible Volume Adjusted|
| R L | N [a.No. of change : 0 ] 0 6|Prob- Critical Carryover Criticall
FLORIN ROAD | RT T T L | | intervals/hour jable Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 a 0 0{FPhase in vph thase in vph |
hpproach 1 <« < | > » "--RT 1 | change (vph) : f [
1 LT--" v VoV <"-RTH |c.G/C ratio : 0 0 0 0|B4E3 41(B4) 241- 41= 200(B3) 41}
LTH-"> <--TH 2 |d.opposing volume ] a 0 0|R4E3 200 (B3} &71- 200= 471(A4) 200
2 TH--> <v-LTH | in wvph : [A324  471(A4) OR 194 (A3) 471|
RTH-v> e v--LT 1 |e.LT capacity on : ] 0 0 0|B2B1 92 (Bl1} 196- 92= 104(B2) 92|
1 RT--v < < | » » BApproach 2 | areen (vph) : |r1B2 104 (B2} 182~ 104= 78(Al) 104
wwwwwwwwwwwww LLTRR --w-=-=w-----l£ LT capacity in : 0 0 0 0|A1A2  181(a2} OR 78 (Al) 181}
| TTHTT |FLORIN ROAD | wvph (b+e) : | |
i H H | |g.Left turn volume : ¢ 0 0 of |
iz 2 1| | in wvph : |
| 2pproach 4:BRADSHAW RD |h.Is volume > cap.
| (g>f) »
e L T L T T ey P Py P F Y T F Y F T T L T F T oY
I
!
I

: |
S e L N Y TS TS S e Tt S S s T T S T S E s ST SRR TS S S S S S S RS S S S S S = s !
|
|
|

|
|
241 (B4B3) +471 (R4) +196 (B1B2) +181 (A2) ;
I
I

| 11112 i
| Approach 3| j-=----- 6§ 99934  ------- |
3: LT= 73 | | | 2:RT= 147 | 744431 "= 147 | = 1089 vph
TH= 582 | | | TH= 362 | [ F1dld <- 18] |ewmm=mmnomsm=mssz=ss=s===ss==s=s========|
RT= 167 Pv | LT= 82 | < VYV Vo> o> <- 181 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 92 | SERVICE i
<--Apprcach 2 | [ (compare step 7 with table §)
I L e |
| | | < | i
hpproach 1--= | 198 - [
—————————————————————————— I 112 -» << T 7 o ‘|=======================================j
1:LT= 196 | "~ | 4: RT= 116 | 112 -» | 11§ 1 | Step 5. RECALCULATE !
TH= 224 | | | TH=1342 [ 260 -+ | !
RT= 260 i | | ©T= 437 [~------ 1661 ------- |Geometric Change: i
| Approach 4| | [ $ 771 | | signal change: |
| [ 17116 | | volume Change: |
=======================================+====ﬂ=========:===============:n==:::==+=======================================|
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| {two phase signal) |
| <« B4B3 | | Approach 3| |
> | | | ! !
| | avD <« ° A3B4 AND | | | |
v » OR | | /OR A4B3 | | | |
| ~  A3ns R e e | !
v | | Approach 1 | !
--" v-- B2Bl | | !
| See Step 6b. |
--" AND <-- A1B2 AND | |
--» OR v-- /CR A2B1 | Approach 2 | !
--» <-- AlA2 I TP | i
I I I I ]
--------------------------------------- I I I | |
Al --> A3 | Bl v-- B3 <} | | | |
v " 1 | Approach 4] | Exclusive right turns reduced 30 %
AZ <-- R4 | B2 --" B4 |> | | v/Cc rRatic = .79 i



ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersecticn: FLORIN AND BRADSHAW Design Hour: PM
Problem Statement: ALTA E+P MIT

Step 1. IDENTIFY LANE GECMETRY | Step 4. LEFT TURN CHECK | step 6b. VOLUME ADJUSTMENT FOR
| Aapproach 3:BRADSHAW RD |  —e--eoo Approach----- | MULTIPHASE SIGNAL OVERLAP
| 1 3 2] - | :o-1- -2- -3-  -4-| Posaible Volume Adjusted|
| R L | N ja.No. of change : 0 0 0 0|Prob- Critical  Carryover  (ritical]
FLORIN RCAD | RT T T L | i intervals/hour : |able Volume to next Volume
------------- THHEHHT -------------|b.LT capacity on : 0 o 0 0| Phase in vph phase in vph |
Approach 1 < < | > » "--RT 1 | change (vph} : | oo e |
1 LT--" v vV <™ -RTH |c.6/C ratio : 0 o 0 0|B4B3 97(B4) 265- 97= 168(B3) 97|
LTH-"»> <--TH 2 |d.cpposing volume 0 c 0 0|A4B3 168 (B3} 385- 168= 217 (R4} 158
2 TH--» «v-LTH | in vph : |a3nd 486 (A3) OR 217 (A4) 486
RTH-v> ~n v--LT 1 |e.LT capacity on : 0 0 0 0|B2B1  133(Bl} 258- 133= 125 (B2} 133
1 RT--v < < | » » Approach 2 | green (vph) : |a1B2 125(B2) 410- 125= 285 (Al} 125
------------- LLTRR ----------=---}f LT capacity in : 0 0 0 0|AlR2  285(Al}) OR 149(A2) 285
| TTHTT |FLORIN ROAD | wph (b+e} : |
| H H | ig.Left turn volume : 0 0 0 0| |
[ 2 2 1| [ in vph : | |
| Approach 4:BRADSHAW RD |h.Is volume > cap. |
[ {g>f) 2
S omsss s s e s e e s TR RS S SN T S S S S S === === ========
Step 2. IDENTIFY VOLUMES, in vph | Step S. ASSIGN LANE VOLUMES,
| | I
[ [ 2444
| Approach 3| e 58887%9%  aa-—aa- |
3: LT= 175 | | | 2:RT= 123 f 8666397 ~- 123 | = 1294 vph |
TH=1457 | | I TH= 298 I I | I | 3 E <~ 149 |=======================================]
RT= 258 | v | LT= 133 I <cVVV > <- 149 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 133 | SERVICE |
<--Approach 2 | | (compare step 7 with table &) |
| [ |
| | | B | I
Approach 1--» | 258 -~ I
************************* I 205 -> < < Ny |=======================================|
1:LT= 258 i * | 4: RT= 117 | 205 -» . | Step 9. RECALCULATE |
TH= 410 | | | TH= 770 | 585 -v | |
RT= 585 | | | vuT= 481 R 22331 ------- | Geometric Change: |
| Approach 4] I | 61881 | | signal ¢hange: |
| | 57557 | | volume Change: |
=======================================+====2====:===“—“=‘—‘=x========:===:==::ﬂ‘—“=ﬂ+"'—‘===2=‘==============E=====E=======*—'====|
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
i (two phase signal) |
| <  B4B3 ! | Approach 3] | |
> ! | E I |
[ | aND <« ~ A3B4 AND ! | i |
v > OR | | /OR R4B3 ] | | |
! ~  A3Rd R e e e | !
v | Approach 1 | |
--" v-- B2EBl | | |
] See Step 6b. |
~--" BAND <-- AlB2 AND ] |
--» OR v-- /OR A2BR1 | Approach 2 | |
~~» <-- AlA2 R Rt T | [
| I I I I
-------------------------------------- I I | I |
AL --» A3 | Bl v-- B3 <l | | | |
v - | ] | Approach 4} | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --" B4 |> | | v/C Ratic = .94 |



ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE FLORIN AND GERBER
Problem Statement: ALTA MIT

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE FLO| ----a-- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 2 2 . | -1- 20 -3- -4- Possible  Volume Adjusted]
{ R L ] N la.No. of change : 0 0 0 0{Prob- Critical Carryover Critical|

GERBER RD fRTTTL] } intervals/hour : lable Volume to next Volume |
------------- THHHT =<------------|b.LT capacity on =: 0 0 ] 0|Phasa in vph phase in vph |
Approach 1 < < | > > 7--RT | change (vph) : Jrmmm e ]

1 LT--% vvy o <*-RTH 1 |e.6/C ratio : 0 0 0 O0|B4B3  B4(B4) 4%- B84= 330(B3) B4
LTH-"> <--TH 1 |d.Opposing volume : 0 0 0  0]ass3  330¢B3) 363- 330= 33(A4) 330|

1 TH--> <v-LTH | in vph : [A3A4  176(A3) OR  33(A4) 176]
RTH-v>  ~ ~ ~ v--LT 1 |e.LT capacity on 0 0 0 o|2B1 113(B2) 185- 113= 72(B1) 113|

1 RT--v << | >> Approach 2 | green {vph) : |A2B1 72(B1) 410- 72= 338(A2) 72|
------------- LLTRR ------~-~-—--|f.LT capacity in 0 0 0 0JAIAZ  369(A1) OR 338(A2) 369|
| TTHTT |GERBER RD | wvph (b+e) | |

| w H |9.Left turn volume : 0 0 0 0] |

|2 2 1] | in vph I i

| Approach 4:ELK GROVE FLO|h.ls volume > cap. : : |

| (@) 2 | |

_________ + + =|

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
I I I |

| | 111 | 1414(B4B3)+176(A3)+185(B251 1+369¢A1) |

| Approach 3| fou----- 97768  a--eee- | i

3: LT=152 | | | 2:RT= 371 | 46684 ~+ 371 | = 1144 vph |
TH= 351 | | | TH= 449 | RN < 39| |
RT= 194 | v | LT=185 | <VVD <- 410 | Step 8. INTERSECTION LEVEL ©F i
-------------------------- | v- 185 | SERVICE !
<--Approach 2 | i (compare step 7 with table 6) i

| I I

| | b o |

Approach 1--> | |

-------------------------- | 113 -~ <<t A |==== O =]
1:07= 113 | * | 4: RT= 153 ] 369 -> ii111 | Step 9. RECALCULATE I
TH= 369 | ] TH=725 | 269 -v | |
RT= 269 | | | LT= 752 |------- 43331 ------- |Geometric Change: |
| Approach 4| | | 13665 | |signat Change: |
| | 48333 ] [Volume Change: |
FERERSEEEEEEST ¥ 3 |
Step 3. IDENTIFY PHASING | Step 6a., CRITECAL VOLUMES, in vph | COMMENTS |
i (two phase signal) | |
| B4B3 | | Approach 3| i i
> | I | I I
| | anp <~ A3B4 AND | | | | |
v>orR || JOR A4B3 | ] | i I
| A3A4 [-=m=mmmmmmeee e I i
v | Approach 1 | |
--* v-- B2B1 | | |
| See Step 6b. | |
-=" AND <-- A1B2 AND I | |
-->» OR  wv-- /OR AZB1 | Approach 2 | !
--» <--  AlA2 |----=mmmmmeem eeeeeeeaea | |
I | I I |
--------------------------------------- I I I | I

Al --> A3 | Bl v-- B3 <| | | | ] |
v A | 1 ] | Approach 4] | Exclusive right turns reduced 30 % |

A2 <-- A& | B2--~ B4 |> | | v/C Ratio = .83 i




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE FLORIN AMD GERBER
Problem Statement: ALTA MIT

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR i
| Approach 3:ELK GROVE FLO| ------- Approach««--- ; MULTIPHASE SIGNAL OVERLAP |
|1 2 2] n ! :-1- -2 -3- -4-] Possible  Volume Adjusted|
I » L | N fa.No. of change : 0 0 0 0|prob-  critical Carryover Critical]

GERBER RD FRTTTL | intervals/hour |able Volume to next volume |
————————————— THHHT =+-----------|b.LT capacity on : 0O 0 0 0O|phase in vph phase in vph |
Approach 1 < < | > » *--RT | change (vph) : [==m= e e |

1 L7--» vvy  <*RTH 1 |e.6/C ratio : 0 0 0 0|B4B3 185(B3) 227- 185= 42(B4) 185|
LTH-"> <--TH 1 |d-Opposing volume = 0 0 0  O0|A3B4  42(B4) 367- 42= 325(A3) 42|

1 TH--> <v-LTH | in wvph : |A3A4  325(A3) OR 239(A4) 325|
RTH-v>  ~ A » v--LT 1 |e.LT capacityon = 0 0 0 0|B281 222(B1) 238- 222= 16(B2) 222|

1 RT--v << | >»> Approsch 2 | green (vph) : |a1B2 16¢B2) 585- 16= 569(A1) 16|
------------- LLTRR -------------|f.LT capacity in : 0 0 0 DOJATAZ 569¢A1) OR 383(A2) 569 |
| TTHTT |GERBER RD | wvph (bre) : | |

| % 0 | |g.Left turn volume : 0 0 0 0| |

|2 2 1] | in vph : | |

| Approach 4:ELK GROVE FLO|h.Is volume > cap. : : |

[ (g»f) ? : ! !

zzm=t +z=== =]

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in wph | Step 7. SUM OF CRITICAL VOLUMES |

| I | I ]
i [23312 I |227(B3B4 3+325(A3)+238(B182 }+569¢A1) |
| Approach 3| [==nn-- 36682 scen--- i ]

3: LT= 411 ] | | 2:RT= 298 | 27757 “+ 298 | = 1359 vph i

Th= 733 | | | TH= 467 | it <t 85 |sssssssssssssssas=a=s I
RT= 232 | v | Lr=222 | <vv>o> <- 383 | step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 222 | SERVICE |
<--Approach 2 | | (compare step 7 With table 6} |

I e I

| I | &1 I

Approach 1--> | | e |
-------------------------- | 238 -~ << A |s====msz=mamamse !
1:L7= 238 | ~ | 4: RT= 218 | 502 -> HEEN | Step 9. RECALCULATE |
TH= 502 | i} TH= 478 | B35 -v | |
RT= 835 | I} LT= 336 RARRERE 117222 ------- |Geometric Change: [

| Approach 4| | | 85331 | |$ignal Change: |

| | 51998 | |[velume Change: |

~~~~~~~ + +zmm= =|

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | CCHMMENTS [

| (two phase signal} | |

| < B4B3 i | Approach 3| ] |

> | | ! | ! |

| | &aND < » A3B4 AND | i | | |
v>0rR || /OR A4B3 | i | | ]
| A [--ommmmmmeee e | 1

v | | Approach 1 | ]

--~ v-- B281 } | {

; See Step 6b. ] |

“-* AND <-- A1B2 AND | | |
--> OR wv-- /OR A28B1 | Approach 2 | !
--> <= AlA2 [-==m=emmmee e | i

| I I | |
--------------------------------------- | I E | |

Al --> A3 | B1 v-- B3 <| | | | | |
v o I | Approach 4| | Exclusive right turns reduced 30 % |

A2 <-- A4 | B2 -~ B4 > | | v/C Ratio = .99 |




Intersection: GERBER AND BRADSHAW

Problem Statement: ALTA E+P MIT

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GECMETRY
| Approach 3:BRADSHAW RD |
[1 2 1] - |
| »R L | N |
GERBER RD !'RTTTL | |
------------- THHHT -------------
Approach 1 < < | > > “--RT 1 [
2 LnT--" vV <~-RTH I
LTH-"> <--TH 1 [
1 TH--» <v-LTH t
RTH-v> e v--LT 2 I
1 RT--v < < | > » Approach 2 |
------------- LLTRR -------------]|
| TTE T T |GERBER RD |
| = u lg.
1 2z 1] I
| Approach 4:BRADSHAW RD
I
o e e e e E e
Step 2. IDENTIFY VOLUMES, in vph
I
I
| Approach 3| |
3: LT= 95 | | | 2:RT= 151 |
TH= 319 | | | TH= 231 |
RT= 343 | | LT= 29 |
__________________________ |
<--Approach 2 |
I
I
Approach 1--»> |
__________________________ |
1:LT= 416 | " | 4: RT= 31 |
TH= 170 | | TH= 801 |
RT= 54 | | | LT= 54 |
| approach 4| |
I
B e et S L e e et
Step 2. IDENTIFY PHASING B
I
[ <  B4B3 |
= i |
| | AND <« * A3B4 AND |
v > OR | | /OR R4B3 |
| "~ A3Ap4 |
v I
--" v-- B2Bl |
I
-=" AND <-- AlB2Z AND |
--» OR v-- /OR AZB1 |
--» <-- RAlAZ2 |
I
_______________________________________ I
Al --» A3 | Bl v-- B3 <|
v© [
A2 «-- M ! B2 --° 84 |>

Step 4. LEFT TURN CHECK
——————— Approach-----
-1- =2- =3- -4-
a.No. of change 4] 0 o 0
intervals/hour
b.LT capacity on 0 o 0 0
change {vph)
c.@/C ratio 0 ¢ 0 0
d.Opposing volume 0 0 0 0
in vph
e.LT capacity cn ] 0 0 0
green (vph)
f.LT capacity in ] 0 0 0
vph (b+e)
Left turn volume 1} 1] 0 a
in vph
.Is volume > cap.
{g>£) 7
Step 5. ASSIGN LANE VOLUMES, in vph
| I
| 311 |
——————— 4669 ——————-
2005 ~~ 151
N < 231
< VoV o> v- 14
v- 17
229 -"
187 -~ <« "7 s
170 - |1
54 -v
_______ 4 e
| 5003 |
| 6111 |
Step 6a. CRITICAL VOLUMES, in wvph
{two phase sigmnal)
| Approach 3|
| |
I I
I |
Approach 1
See Step &b.
Approach 2
I I
I |
I I
| Approach 1|

| MULTIPHASE SIGNAL OVERLAP |

| Possible Volume Adjusted|
|prob-  Critical carryover  Criticall
|akble Volume te next Volume |
| Phase in vph phase in vph |
| |
|B4B3 56(B3) 95~ 56= 39(B4) 56 |
|A3B4 39(B4) 240- 39= 201 (A3} 3s|
|A3A4  401{p4) OR 201(A3) 401}
|B2B1 17{B1) 229%- 17= 212(B2) 17|
ja1B2  212(B2) 170- 212= O(ALl) 212}
|alR2  231{(A2) OR 0 (A1} 231]
} I
I
Step 7. SUM OF CRITICAL VOLUMES

Step 8. INTERSECTICN LEVEL CF
SERVICE

{compare step 7 with table &)

RECALCULATE

| sStep 5.

|
|
|Gecmetric Change: i
|signal Change: i

I

| Volume Change:

Exclusive right turns reduced 30
v/C Ratio .7



Intersection: GERBER AND ERADSHAW

Proklem Statement: ALTA E+F MIT

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD
|1 2 1] -
| R L | N
GERBER RD fRTTTL |
------------- THHHET ~------------
Approach 1 << | » = "--RT 1
2 LT--" v vV <" -RTH
LTH-"» <~--TH 1
1 TH--> <v-LTH
RTH-v> nomon v--LT 2
1 RT--v < < | > » Approach 2
------------- LLTRR --emmmmmmm=m=-n
| TTHT T |GERBER RD
| = ®
| 1 2 1|
| Approach 4:BRADSHAW RD
Step 2. IDENTIFY VOLUMES, in vph
| hpproach 3|
3: LT= 205 | | | 2:RT= 181
TH= 750 | | i TH= 250
RT= 610 | v | LT= 37

1:LT= 532 i [ 4: RT= 25
TH= 279 t | | TH= 314
RT= 76 | i | LT= 73

| Approach 4|
Step 3. IDENTIFY PHASING
I <  B4B3
> |
| | AND < © A3B4 AND
v > OR | | /OR A4B3
I " A3ng
v
--" v-- B2Bl
--" AND <-- A1B2 AND
--»> OR  v-- /OR AZB1
-~» <-- AlA2
Al --» A3 | Bl v-- B3 <]
v |
AZ <-- A4 | B2 --" B4 |»

Step 4. LEFT TURN CHECK
o Approach----
-1- -2- -3- -4
a.Na. of change 0 ¢ 0
intervals/hour
.LT capacity on 0 ¢ 0
change (vph)
c.@G/C ratio 0 i 0
d.0Oppoging volume 0 0 0
in vph
e.LT capacity on 0 0 0
green (vph)
f.LT capacity in 0 ] 0
vph (b+ea)
g.Left turn volume 0 0 0
in vph
h.Is volume » cap.
{g>f} 2
Step 5. ASSIGN LANE VOLUMES, in vph
I I
{6332 |
——————— 177490 i
0555 T~ 191
R <- 250
< VOV o> v- 17
v- 21
293 -7
239 -° <= 7" s
279 - N
75 -v
ﬁﬁﬁﬁﬁﬁﬁ 1 _——————
| 7552 |
| 3775 |
Step 6a. CRITICARL VCOLUMES, in wvph
(two phase signal)
| approach 3|
I I
I I
| I
2pprecach 1
See Step 6b.
Approach 2

MULTIPHASE SIGNAL OVERLAP |

Exclusive right turmns reduced
V/C Ratio

- Possible Volume Adjusted |
0{Prcb-  Critical Carryover Criticall
|able Volume to next Volume |
0| Phase in vph phase in vph |
oo |
0|B4B3 73(B3} 205- 73= 132(B4) 73|
0|A3B4  132(B4) 427- 132= 295{A3)  132|
|A324  295(A3) OR 157 (A4) 295
0|B2B1 21(B1) 293- 21= 272(B2) 21|
|a1B2  272(B2) 273~ 272= 7(Al})  272|
0{AlA2  250(A2) OR 7 (B1) 250}
| |
0l |
| |
: |
| |
=+=======================================|
| Step 7. SUM OF CRITICAL VOLUMES
| I
{205 (B3B4} +295 (A3)+293 (B1B2} +250 (A2) |
-| I
| = 1043 vph |
e T
| Step 8. INTERSECTION LEVEL OF |
! SERVICE |
i {compare step 7 with table &) |
e !
I oo | I
I I
I
| Step 9. RECALCULATE |
I I
- |Gecmetric Change: |
| 8ignal Change: !
[Volume Change: i
=+========ﬁ========:=====================r
| COMMENTS |
| I
| I
| I
| I
| I
- !
| !
| I
| |
I I
I I
I
|
I
I
I
I

.76



ATTACHMENT 5E

APPENDIX C

Existing Plus Dispersed Core Alternative
Level of Service Calculations
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Level Of Service Computation Report
1994 HCM 4-Way Stop Method (Base Volume Alternative)

o e e e e e s e e e e e s e e s e s sie e i le i ol e e e ate s i e i s 2ol e e sie e i le i sle e i sie el e e e e sl sl sl sl e e v e e e e e e e e e e e e

Intersection #3 ELK GROVE FLORIN/FLORIN ROAD

v v ke i i vy vir vk v v wir 3 i o i e i sk e e ke s o ole o 3 i e e e o e e ol ol o o ol o o i ol e o o e el s el de e el sl e e e e e e e e e e e e R R

Cycle (seeg): 1 Critical Vol./Cap. (X): 4.319

Loss Time (sec): 0 Average Delay (sec/veh): OVERFLOW
Optimal Cycle: 0 Level Of Service: F

e vl v vie e sie e vie vie ol ol e e ol ol ol ol ol e e e e e v e e e e e ol e e e ol e e e e e e ol ol ol ol ol e e e e o e e o e W o o o e e e e de e e e e
Approach: North Bound South Bound East Bound West Bound
Movement : t-T-R L-T-R L-T=-R L-TS-R
------------ R Lo | el | e
Control: Stop Sign Stop Sign Stop Sign Stop $ign
Rights: Include Include Include Include
Lanes: 00 110 0 101 01 01010 1 01 01

Volume Module:

Base Vol: 366 650 142 265 323 91 98 469 194 187 &73 4B2
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PasserByVvol: 0 0 0 0 0 0 0 0 0 0 0 0
lnitial Bse: 366 650 142 255 323 1 Q8 469 194 187 673 482
User Adj: 1.00 1.00 1.00 4.6& 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Ad]: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 385 &84 149 268 340 96 103 494 2064 197 708 507
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 385 684 149 268 340 96 103 494 204 197 708 507
PCE Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Final Vol.: 385 6B4 149 268 340 96 103 494 204 197 708 507

Saturation Flow Module:

Sat/Lane: 282 282 282 287 287 287 249 249 249 275 275 275
Adjustment: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00
Lanes: 0.32 0.56 0.12 1.00 1.00 1.00 0.26 1.23 0.51 1.00 1.00 1.00
Final Sat.: 89 158 34 287 237 287 64 307 127 27 27 275

Capacity Analysis Module:
Vol/Sat: 4.32 4.32 4.32 0.93 1.18 0.33 1.61 1.61 1.61 0.72 2.57 1.84

Crit Moveg: **» Heedk e ik

Level Of Service Module:

Delay/Veh: xxxxx »xxxx »xxxxx 34.8 90.2 3.6 451.3 451 451.3 15.2 xxxx 1103
Delay Adj: 1.00 7.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 %.00
AdjDel/Veh: xxxxx xxxx xxxxx 34.8 90.2 3.6 451.3 451 451.3 15.2 xxxx 1103
LOS by Move: F F F E F A F F F c F F

e e e e e e e Aol o b e v e e o o e el ol ol ol ol ol kel e i i sk sk ok sk i i i o o O O I T O T i o T e e O el

Traffix System Version 6.8 (c) 1995 DA Licensed to Fehr&Peers Associa
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MITIGE Thu Jan 15, 1998 09:19:06 Page 1-1

Level Of Service Computation Report
1994 HCM 4-Way Stop Method (Base Volume Alternative)
7hr e 72 e 0 v e e i v vie ke 9 e b 9 ke o e e e sl el e e i sir sir sir sir sir sir sir Sir 2ir 2ir 2ir Sir 2ir 2ir 2ir 2ir oir 2ir oir oir oir o o v v v v i o ol ol ol ol o ol ol ol ol S ol o o ok e ek

Intersection #3 ELK GROVE FLORIN/FLORIN ROAD
e el e i A e s ekt ek e e e S S S S A A I IR A I e

Cycle {sec): 1 Critical Vol./Cap. (X): 4.343

Loss Time {sec): 0 Average Delay (sec/veh): OVERFLOW
Optimakt Cycle: 0 Level Of Service: F

e e e e 2 2 i 2 o e oie ol Sie sl ok e e 2ir-2ir - i ol oie ke ke ke iy 28 28 e 28 28 28 58 2828 98 98 e o8 o8 o8 oA oA oA 2R e o e o e e e e e e
Approach: Korth Bound South Bound East Bound West Bound
Movement : L - T - R L - T - R L - T - R L - T - R
------------ L L | R
Control: Stop Sign Stop Sign Stop Sign Stop Sign
Rights: Include Include Inctude Include
Lanes: 00 10 0 10 1 01 01010 10 19 0 1

Volume Module:

Base Vol: 288 469 241 655 TO7 130 84 778 425 250 690 491
Growth Adj:; 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 288 469 241 655 707 130 84 778 425 250 690 49
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 303 494 254 AB9 744 137 88 819 447 263 T26 517
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 303 494 254 689 744 137 88 819 447 263 T26 517
PCE Adj: 1.00 1.00 1.00 1.001.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj: 1.00 1.00 1.00 1.001.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Final Vol.: 303 494 254 689 744 137 88 819 447 263 726 K517

Saturation Flow Module:

Sat/Lane: 242 242 242 36 36 6 243 243 243 275 275 275
Adjustment: 1.00 1,00 1.00 1.001.00 1.00 1.001.00 1.00 1.00 1.00 1.00
Lanes: 0.29 0.47 0.24 1.001.00 1.00 0.131.21 0.6 1.00 1.00 1.00
Final Sat.: 70 114 58 316 316 36 32 294 160 275 27 27

Capacity Analysis Module:
Vol/sat: 4.34 4.34 4.34 2,18 2.35 0.43 2.79 2.79 2.79 0.96 2.64 1.88

Crit Moves: dddek ek Tk e

Level Of Service Module:

Delay/Veh: xxxxx xxxx xxxxx 3966 7684 5.2 39610 xxxx 39610 37.9 xxxx 1266
Delay Adj: 1.00 1.00 1,00 1.001.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AdjDel/Veh: xxxxx xxxx xxxxx 3966 7684 5.2 39610 xxxx 39610 37.9 xxxx 1266
LOS by Move: F F F F F B F F F E F F

e e e vie sk i ol s 2 ol oir 2 2 v i 2k v e i 2k v ol i v ke ke sk v i sk vk ol ke vk v ol gk v ke ke ke e vk e ke ke A e i i ke ke i i ol ke v ke ke ke e vk e ke ok ke e e
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Intersection: FLORIN RD AMD WATERMAN RD

Problem Statement: ALTD

Critical Movement Analysis: PLAN
Calculation Form 1

NING

ATTACHMENT 5E
D

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

I Step 6b. VOLUME ADJUSTMENT FOR

|
|

I
I Approach 3:WATERMAN RD | ------- Approach----- l MULTIPHASE SIGNAL CVERLAP
| | ” | =1- -2 3. -4- Possible  volume Adjusted|
| R L | N |a.No. of change = 0 0 0 O|Prob- Critical Carryover Critical|
FLORIN RD |[RTTTL ] | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : O 0 0 0[Phase in vph phase in vph |
Approach 1 << | » » ~--RT | change ¢vph) : frmm el |
LT--» vvyvy  <-RTH |c.G/C ratio : 0 0 1 0ja2B1  80(B1) 697- 80= 617¢a2) 80|
LTH-"> <-TH 1 |d.Opposing volume : 697 0 153  0|A1A2  617(A2) OR 298(AT) 617]
1  TH--» <v-LTH } in vph |A4B3  346(B3) OR 107(AL) 346|
RTH-v>  ~ ~~ v--LT 1 |e-LT capacity on  : 0O 0 1047 0] |
¥ RT--v << | >> Approach 2 | green (vph) I |
------------- LLTRR =-=-----------|f.LT capacity in : 0 01047 0f [
] TTHTT |FLORIN RD | wvph (b+e) : | |
| H H ] |a.Left turn volume : 0 0 0 O] |
| 1 1] | in wph : | |
| Approach 4:WATERMAN RD |h.Is volume > cap. : NO NO : |
| (@) 2 : I i
=c====sza== + + "!
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
' | | | | f
| I ] |697(B1A2)+346(B3)+0()+0() i
| Approach 3| | | |
3: LT= 0O | l | 2:RT= 0 [ <- 697 | = 1043 vph I
TH= 0 | | | TH= 697 | v- 80 | |
RT= 0 | v | L= 80 | | Step B. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | ] (compare step 7 with table 6) |
| | |
| I [ c | |
Approach 1--» | N TR |
-------------------------- | <> | oozmm |
1:ikt= 0 | “ | 42 RT= 153 | 298 -> || | Step 9. RECALCULATE ]
Th= 298 | |} TH= 0 | 199 -v | ]
RT= 199 | | | LT= 346 ]------- 31 ------- |Geometric Change: |
| Approach 4| | | 45 | |Signal thange: |
| ; 63 ] |Volume Change: |
ETESE=x = + ¥ = F
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
<--  AZB1 I | Approach 3| i |
v-- | ! | I |
--> <-- A1A2 | | | | |
I | I I |
<  ~  A4B3 [===mmmmmeae e | I
| | | Approach 1 | |
i | I
| See Step &b. | i
| | I
| Approach 2 | |
R R LEE LR ! |
I I I | |
"""""""""""""""""""""" | ! | | I
Al --> A3 | Bl v-- B3 <| | i | } |
v " . | Approach 4| | Exclusive right turns reduced 30 ¥
A2 <-- A | B2 --* B4 |> | | V/C Ratio = .73 |

s



ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND WATERMAN RD Design Hour: PM
Problem Statement: ALTD

Exclusive right turns reduced 30 %
V/C Ratio = .93

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK E Step 6b. VOLUME ADJUSTMENT FOR ]
| Approach 3:WATERMAW RD |  ---e-es Approach=--=--- | MULTIPHASE SIGNAL OVERLAP |
| | » | :-1- =25 <3- -4- Possible  Volume Adjusted|
| R L | N [a.No. of change : 0 0 0 O|Prob- Criticat Carryover Critical|

FLORIN RD |[RTTTL | | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : O O 0 O|Phase in vph phase in vph |
Approach 1 < < | > > ~--RT | change ¢(vph) : fmmmm e e |
LT--» vvy  <-RTH |e.6/C ratio : 0 0 1 0]A2BT 126(B1) T49- 126= 623(A2)  128]

LTH-"> <--TH 1% |d-Opposing volume : 749 o 99 0Ja1a2  B17(A1) OR 623(A2) 817|

1T TH--> <v-LTH | in vph : |[A4B3  382(B3) OR  69(A4) 382|
RTH-v>  ~ ~ ~ v--LT 1 |e.LT capacity on : 0 01101 O |

1 RT--v << | >> Approach 2 | green (vph) : I |
------------- LLTRR ----=---==---|f.LT capacity in : 0 01101 0f |
| TTHTT |FLORIN RD | vph (b+e) : i |

I 0 H |g.Left turn volume : 0 0 0 0O |

| 1 1 { inwvph : | |

| Approach &4:WATERMAN RD |h.Is volume > cap. : NO NO : |

| (o>f) 2 : | |

_____ + e + —— I

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES i
I | I |

| i | | 943¢(B1A1+382(R3)+0()+0() i

| Approach 3| e | |

3: LT= 0| | | 2:RT= D | <= 749 | = 1325 vph |

TH= 0 } | | TH=T749 | _ v- 126 | =s== |
RT= 0 | v | Lt=126 | | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | i {compare step 7 with table 63 |

| L |

I I | £ | I

Approach 1--> | T |
-------------------------- ] <> | |
t:iT= 0 | ~ | 4: RT= 59 | 817 -» il | $tep 9. RECALCULATE i
TH= 817 | | | = O | 471 -v | |
RT= 471 | | | r1= 382 |------- 3 eee-- |Geometric Change: |

| Approach 4| | [ 89| |signal Change: |

; | 29| |volume Change: i

m=ss=ssssoooooororssssSossSSSSTooSDo + ==== 4 ooz !

Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS I

I (two phase signal) | |

<--  A2Bj | | Approach 3| i ]

| | | | I

fx e ATA2 | ! | ! |

| I I I I

<~ A4B3 [==mmmmmmmmeee e | |

| | Approach 1 | |

I | |

| . See Step éb. | i

I | |

; Approach 2 | i

[-mmmmmmmmmes e | |

| I | I
'''''''''''''''''''''''''''' | | I I
Al --> A3 | B1 v-- B3 <] | i |
| I I

I

ik,

-l

L=



Intersection: FLORIN AMND BRADSHAW
Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form 1

Step 1. IDENTIFY LANE GECMETRY Step 4. LEFT TURN CHECK
| Approach 3:BRADSHAW RD |  --e---- Approach-----
1 1 1 - -1-  -2-  -3- -4-
| S R i) a.No. of change 0 0 0 0
FLORIN ROAD | RT T T L | intervals/hour
————————————— THHHT -------------|b.LT capacity on 0 0 0 0
Approach 1 << | = > ~--RT change (vph)
1 LT--" v vy «"-RTH 1 c.G/C ratio 0 0 ] 0
LTH-"> <--TH d.0Opposing volume 0 0 0 0
TH--» <v-LTH in vph
1 RTH-v> -t v--LT 1 e.LT capacity on 0 0 0 0
RT--¥ < < | » » Approach 2 green (vph)
————————————— LLTRR ---—+-=-=------]f£.LT capacity in 0 0 0 0
| TTHT T |FLORIN ROAD vph (b+e)
i 5 H | g.Left turn volume 0 0 0 0
Pl 1 in vph
| Approach 4:BERADSHAW RD |h.Is volume » <ap.
(g=£f) 2
Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph
| |
| 15 |
| Approach 3} | ------- 775%  —e-----
3: LT= 55 | | | 2:RT= 147 085 “+ 147
TH= 578 | | | TH= 362 | 1| <+ 362
RT= 170 | v |  LT= 84 <V > v- 84
<--Approach 2
Approach 1--»
—————————————————————————— 194 -7 < T o>
1:LT= 194 | ~ | 4: RT= 106 175 +» | + +
TH= 175 | i TH=1339 222 +v 1
RT= 222 | | | bor= 402  |------- 431 -------
| mpproach 4| | 030
l 296 |
EE e R L L e e e e
Step 3. IDENTIFY PHASING Step 6a. CRITICAL VCLUMES, in vph
{two phase signal)
| <  B4B3 | Approach 3]
>
I
|| AND < * A3B4 AND | b
v » OR | | /OR R4B3 | |
| X ¥V S T T T
v | Approach 1
--" v-- B2B1
See Step 6D.
--" AND <-- A1B2 AND
--» OR Vv-- /OR AzB1 Approach 2
—-» @-- AIAZ|eeeemmeeeeee e
| |
--------------------------------------- E l
Al --» A3 | Bl v-- B3  <| i |
v o |} | Approach 4|
A2 <-- R4 | B2 --" B4 |»

ATTACHMENT 5E

Design Hour: AM

| Step 6b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

Possible Volume Adjusted
Prob- Critical Carrycver Critical
able Volume to next Volume
Phase in vph phase in vph
B4B3 55 (R4) 402- 55= 347(B3) 55
A4B3 347 (B3} 1445- 347=1098(A4) 347
A3A4 1058{(A4) OR 578(A3) 1058
B2B1 B4 (B1) 194- B84= 110({B2) 84
AlBR2 110(B2) 397- 110= 287{Al) 110
AlAZ2 509{A2) OR 287 (Al) 509

Step 7.

SUM OF CRITICAL VOLUMES
402 (B4B3) +1098 (A4) +194 (B1B2} +509 (A2)

2203 vph

Step 8. INTERSECTION LEVEL OF
SERVICE
{compare step 7 with table &)

Step 5. RECALCULATE

Geometric Change:
Signal Change:
Veolume Change:

COMMENTS

Exclusive right turns reduced 30




Intersection: FLORIN AND BRADSHAW
Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
Approach 3:BRADSHAW RD

i1 1 1] ~
| R L | N
FLORIN ROAD | RTTTL |
------------- THHHT ---cmcnmmemee
Approach 1 << | > > *--RT
1 LT--» vVvYy <*-RTH 1
LTH-*> <--TH
TH=-> <v-LTH
1 RTH-v> roan v--LT 1
RT--v << | > > Approach 2
------------- LLTRR =ssmmm-mccae-
| TTHTT |[FLORIN ROAD
L
[+ 1
I

Approach 4:BRADSHAW RD

Step 4. LEFT TURN CHECK
mmee—a Approach----
: =1- -2- -3- -4
la.No. of change = 0 0 0
intervals/hour :
|b.LT capacity en : O 0 0
change (vph) :
.G/C ratio : 0 0 0
|d.Opposing volure : 0 0 O
in vph :
|e-LT capacity on : 0 0 0
green (vph)
f.LT capacity in : O 0 0
vph (bt+e) :
g.Left turn volume : O 0 0
in vph
h.Is volume > cap. :
{g>f) ?

1
I
|
|
|

| Step 6b. VOLUME ADJUSTMENT FOR i
MULTIPHASE SIGNAL OVERLAP |

-1 Possible Volume Adjusted|
0|Prob- Critical Carryover Criticall
|abte volume to next Volume |
0|Phase in vph phase in vph |
[ooneee e |
0|B4B3  157(B4) 371- 157= 214(83)  157|
0|A4B3  214(B3) 861- 214= 647(A4)  214]
|A3A4  1454(23) OR 64T(A4) 1454 |
0[B281  123(B1) 224- 123= 101(B2) 123
1A1BZ 101¢B2Y B884- 101= T85(A1) 101!
0|A1A2  785(A1) OR 371(A2) 7851
|
0{

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LAMNE

. |

VOLUMES, in vph

I Step 7. SUM OF CRITICAL VOLUMES

]

|

I

I

I

|

|

|

| 241 | |371¢B4B3)+1454 (A3)+224(B1B2)+785(A1) |

| Appreach 3| j----=-- 655  swema-- | |

3: LT= 157 | | | 2:RT= 100 | T47 “+ 100 | = 2834 vph |

TH=1454 | | | TH=271 | i11 < 271 | |

RT= 267 | v | L1=123 | <v> v- 123 | Step 8. INTERSECTION LEVEL OF |

-------------------------- | | SERVICE |
<--Approach 2 | | {compare step 7 with table 6)

| I e I

I | L |

Approach 1--> | I EEC LD |

-------------------------- | 224 -» <A | |

1:0T= 224 | ~ | 4z RT= 109 | 362 +» | ++ | Step 9. RECALCULATE |

TH= 362 | | | TH= 752 | 524 +v | |

RT= 524 | | | Lt=37 [+-==--- 371 --e-ee- |Geometric Change: |

| Approach 4| | | 750 | |signal thange: !

| | 129 | |volume Change: |

————————————————— + mmmem + = |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

| {two phase signal) | |

| < B4B3 | | Approach 3| ] |

> I I I I I

| | aND <~ A3B4 AND I | i | |

v>0R || /OR A4B3 | | [ | i

| ~  A3R4 fmmmmmmmmmeee e | i

v | | Approach 1 | ]

--* y-- B2B1 | | ;

| See Step 6b. | ;

--* AND <-- A1B2 AMD | | i

--> OR v-- JOR A2B1 | Approach 2 | |

=-> <~ AlA2 |---m=mmmm- e | i

I I | I i

--------------------------------------- I I | I I

Al --» A3 | B1 v-- B3 <] | | | | |

v | | | | Approach 4] | Exclusive right turns reduced 30 % |

AZ <-- P4 | B2 --* B4 |» | | v/ Ratio = 2.06 |

¥

w5,

s,



MITIGS Thu Jan 15, 1998 09:13:10 Page 1-1

Level Of Service Computation Report
1985 HCM Unsignalized Method (Base Volume Alternative)
eeeiedeiedesie e die sk sk e e e gie sie sl sie e e e el e e e vl St e e e e el e e sl S b bl ol 2l ol ke s e ke e ok o e e e e e e e ke ke ke ke ke e ke el

Intersection #2 FLORIN/VINEYARD

ek e e e v e e ke e ok e ekl e vk e el e e s sk sk s e oo e e Al sk i e o s e el el e e ke sk sk ke e s e el

Level Of Service: D

e e i i 2 e e vir i i vir vir vl sl sie vk sie v i ke ke ke e sie siesir siesir-siesir-sir i sir-sir sl sie-Sie ol siesle sir-sir sl oir oir 90 9ir 9l 9l ol vl o s 3 e 3 o o 74 o o o o o o o o e o e sk sk ke ek e e i
Approach: Morth Bound South Bound East Bound West Bound
Movement : L - T - R L -T-R L - T - R L - T - R
------------ T L | | R
Control: Stop Sign Stop Sign Uncontrol led Uncontrolled
Rights: Include Include : Include Include
Lanes: 100 01 0 00 O0O 00 1 01 1 0100

Valume Module:

Base Vol: 125 0 22 0 0 1} 0 287 49 8 468 0
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PasserByVol: 0 0 0 1} 0 0 0 0 0 0 0 0
Initial Bse: 125 0 22 1} 0 0 0 287 49 8 468 0
User Adj: 1.00 1.00 1.00 1.00 t.00 1.00 1.00 1.00 1.00 1.0

PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 132 0 23 0 0 302 52 8 493 0
Reduct vol: 0 0 0 0

Final vol.: 132 0 23 0

Adjusted Volume Module:

Grade: 0% 0% 0% 0%

% Cycle/Cars: XXXX  XXXX XXXX XXXX XXX  XXXX XXX XXX
% Truck/Comb: XXXX  XXXX XNXK  XXXX KAXX  XXXX XXXX  XXXX
PCE Adj: 1.10 1.10 1.10 %.t0 1.10 1.10 1.10 1.00 1.00 1.10 1.00 14.00
Cycl/Car PCE: XXXX  XXXX XXXX XXXX XXXX  XXXX XXXX  XXXX
Trck/Cmb PCE: XXXX XXX XXXX XXXX KAXX  XXXX KXRX XXX

Adj Vvel.: 145 1] 25 0 0 0 0 302 52 9 493 0

Critical Gap Module: >> Populatian: 0 << >> Run Speed(E/W): 30 MPH <<
RT Rad/Ang: 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg
Critical Gp: 7.0 xxxx 5.5 xxxxXX Xx000 XXX X000 XXXX XXXXX 5.5 xxxx xxxxx

Capacity Module:

Cnflict Vol: 803 xxxx 302  xXXXX XXXX XXXXX XXXX XXXX XXXXX 354 XXXX XXXXX
Potent Cap.: 264 xxxx 783  XXXX DU XXNXX  XXXX XXXX XXXXK 737 XXXx XXMX
% Used Cap.: 54.9 xxxx 3.3 xxXXX XXXX XXXXX XXXXX XXXX XXXXX 1.3 XXXX XXXXX
Impedance:  xxxx xxxxX  0.98  XxXxXX XMXX XXXXX  XXXX XNXX XXXXX  0.99 xxx xxxxx
Actual Cap.: 262 xxxx 783 XXXX XXXX XXXXX  XXHX XXXX JXXXX 737 XXXX XXXXX

Level Of Service Module:

Unused Cap.: 117 Xxxx 758 XXXX XXXX XXXXX XXXX XXXX XXAXX 728 XxXX XXXXX
LOS by Move: D * A * * * * * A * *
Mavement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT = LTR - RT
Shared Cap.: xXXX XXXX XXXXX XXXX XXXX JOOOKX  XXXX XXXX XXXXX  XXXX XXXX XXXXX
Unused Cap.: XxXX XXXX XXXXX  XXXX XXXX XXXXX  XXXX XXXX XAXAX XXXX XXXX XXXXX
Shared LOS: ¥ * * * i W * L - * L L ]

Traffix System Version 6.8 (c) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E

.



MITIGS Thu Jan 15, 1998 09:19:13 Page 1-1

Level Of Service Computation Report
1985 HCM Unsignaltized Method (Base Volume Alternative)

g e e v e e e v v e v e e i i v e e e ke e ol e e e oie e e i sk el v e ol o e ol ol e ol vl ol sl ol v il ol e e e v el el ol ke i e dedele o e dedeieie deie e o ke

Intersection #¥2 FLORIN/VINEYARD

v e e e e v e v ke e o ok 3 e oie sk sk v e sl sk e ol ol e sl s ke e e Sk e ol el ol v il e ke e e ke e sl v vk e ke ol ol 2l ke o e sl e ke e e oie el o e e del e e

Level Of Service: E
e eI ke - e o sl e e ok e e e ke e e ke ke e e ke ke e ol ol e ol e e vl ol el ol v vl ol e ol ol e ol ke ol o e e ke ke e ol e ol ol e e e el ke kS el e e ol e kel o e
Approach: North Bound South Bound East Bound West Bound
Movement : L - T - R L - T - R L - T - R L -~ T - R
Control: Stop Sign Stop Sign Uncontrolled Uncontrol led
Rights: Include inciude Include Include
Lanes: 10 0 0 1 00000 g 01 01 1T 0100

Volume Module:

Base Vol: as 0 14 0 0 0 0 484 144 23 406 0
Growth Adj: 1,00 1.00 *t.00 1.00 1.00 1.00 1,00 1,00 1.00 1.00 1.00 1.00
PasserByvol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 88 0 14 0 0 0 0 484 144 23 406 0
User Adj: 1.00 1.00 1.00 1.00 T.00 1.00 1.00 1.00 1.00 1.00 t.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 93 0 15 0 0 0 0 509 152 26 427 0
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Final Vol.: 93 0 15 0 0

Adjusted Volume Module:

Grade: 0% 174 0% 0%

% Cycle/Cars: XXXX XXXX XXXX  XXXX XXXX  XXXX XN XXXX

% Truck/Comb: XXXX  XXXX XXX KXXX XXXX  XXXX KXXX  XKXXX
PCE Adj: 1.10 1.10 t.10 1.10 1.10 1.10 1.10 1.00 1.00 1.10 1.00 *.00
Cycl/Car PCE: XXXX  XXXX XXXX XXXX AXXX  XXXX XXXX XXXX
Trck/Cmb PCE: XXXX  XXXX XXXX  XXXX XXXX  XXXX XXXX  XXXX

Adj Vol.: 102 0 16 0 0 0 0 509 152 27 427 0

Critical Gap Module: >> Population: 0 << >> Run Speed(E/W): 30 MPH <<
RT Rad/Ang: 20.0 ft/590.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg
Critical Gp: 7.0 xxxx 5.5 XXXXX XXXX XXXXX XXXXX XXXX XXXXX 5.5 X00X XXXXX

Capacity Module:

Cnflict Vol:z 9671 xx 509 XXXX XXXX XXXXX  XXXX XXXX XXXXX 681 XXXX XXXXX
Potent Cap.: 202 xxxx 621 XXXX XXXX X000 XXXX XXX xxxxX 512 xxxx xxxxx
% Used Cap.: 50.5 xxxX 2.6 XMXXX XXXX XXXXX XXXAX XXXX XXXXX 5.2 XxXXX XXXXX
Impedance:  xxxx xxxx 0.9B  XxXX XXXX XXXXX XXXX XxXXX XXXXX 0.97 xxxx Xxxxx
Actual Cap.: 196 xxxx 627 XXXX XXXX XXXXX XXX XXXX XXXXX 512 Xxxx XXxxx

Level Of Service Module:

Unused Cap.: 94 xxxx 605 XxXX XXXX XXXXX XXXX XIO00 XXXXX  4B6 XXxXX XXXXX
LOS by Move:r E * A * * * * * * A * *

Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT

Shared Cap.: XXX XXXX XXXXX XXXX XXXX XXXXX XXXX JOOOC XXXXX  XXXX XXXX XXXXX
Unused Cap.: XXXX XXXX XXXXX XKXXX XKKX X000X  X00OU XXX XEXXX  XXXX XXXX XXXKX
Shared LOS: n* * * * n w - L - &* L 2 L

Traffix System Version 6.8 (c¢) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E



Criticat Movement Analysis: PLANNING
Calculation Form 1

Intersection: ELK GROVE FLORIN AND GERBER

Probiem Statement: ALTD

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTI!FY LANE GEOMETRY

| Approach 3:ELK GROVE FLO|

-

| 1

I
| R L | N
GERBER RD |[RTTTL|
------------- THHHT =----e-emne--
Approach 1 < < | > > #--RT
1 LT--* vVYVY <*-RTH 1
LTH-"> <--TH 1
1 TH--> <v-LTH
RTH-v> A v--LT 1
1 RT--v < < | >> Approach 2
------------- LLTRR rorezrem==ve-
| TTHTT |GERBER RD
| ® oW
v 1]
I

Approach 4:ELK GROVE FLO|h.Is volume > cap.

Step 4. LEFT TURN CHECK
p

| : -1
|a.No. of change : 0
| intervals/hour

[b.LT capacity on : 0
| change (vph)

|c.6/C ratie : 0
|d-Cpposing volume : D
| in vph :
|e.LT capacity on : 0
| green (vph) :
|f.LT capacity in : O
{ wvph (b+e) :
|g-Left turn volume : 0
| in wvph :

| (e>f) 7

| Step éb. VOLUME ADJUSTMENT FOR

|
!

Approach----- i MULTIPHASE SIGNAL OVERLAP
~2- -3+ -4-| Possible Volume Adjusted|
0 0 OfPreb-  Critical Carryover Critical]
|able Volume to next volume |
0 0 Olphase in vph phase in vph
LT TN
0 0 0[B4B3  204(B4) 752- 204= 54B(83)  204|
0 1] 0|A4B3 548(B3) 875- 548= 327(A4) 548]
|A3A4 531(A3) OR 327(A4) 531|
0 0 0[B2B1 102¢B2) 187- 102= B5¢B1) 102
: |[A2B1  85¢B1) 436- 85= 351¢(A2) 85|
0 0 D|AAZ  374¢A1) OR 351(A2) 374|
l
0 0 0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

|
| I
I
|

| Step 7. SUM OF CRITICAL VOLUMES

| 132 | | 7528483 )+531(A3)+187(B2B1)+374(A1)
| Approach 3]  |------- 840  e-eeme- |
3: LT= 204 | | | 2:RT= 419 | 654 ~+ 419 | = 1844 vph
TH= 345 | | | TH= 453 | ‘| <+ 17 |=====
RT= 186 | v |LT= 187 | <v> <- 436 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 187 | SERVICE
<--Approach 2 | ; (compere step 7 with table &)
| | e
| | | e
Approach 1--> | I
-------------------------- | 102 -~ <~ | =z=z=zzaaa
jilT= 102 | * | 4: RT= 158 | 374 -> | ++ | Step 9. RECALCULATE
THe 374 | || THe 717 ] 269 -v |
RT= 269 | [ | LT= 752  ]-==---- 771 -----s- |Geometric Change:
| Approach 4| i | 515 | |signal Change:
| | 278 | |volume Change:
Step 3. IDENTIFY PHASING ! Step 6a. CRITICAL VOLUMES, in vph l COMMENTS
i (two phase signal) |
| < B4B3 i | Approach 3} ]
> I | I i
|| AND < # A3B4 AND | | t |
v>0r | | /OR A4B3 | | | |
| ~  A3A4 [-=mmrrmmmmeee e |
v | Approach 1 i
--* v-- B2B1 | |
| See Step 6b. ;
-=* AND <-- A1B2 AND | |
--> 0R wv-- /OR AZB1 | Approach 2 |
--> <= A1A2 Jrmmmmmmmmeeee e I
! | | |
"""""""""""""""""""""" I | I |
At --> A3 | B1 v-- B3  <| | ] | |
v | 11 } Approach 4] | Exclusive right turns reduced 30 %
I |

V/C Ratio = 1.34

?i



ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE FLORIN AND GERBER Design Hour: PM
Problem Statement: ALTD

V/C Ratio = 1.52

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR I
| Approach 3:ELK GROVE FLO| ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
| 1 1] ~ | : -1- -2- -3- -4 Possible Volume Adjusted|
| » L | N |a-No. of change : 0 0 0  O0|Prob- Critical Carryover Critical]

GERBER RO | RTTTL | | intervals/hour : |able Volume to next Volume |

------------- THHHT ---s-s=------|b.LT capacityon : @ 6 0 O|Phase in vph phase in wvph |

Approach < < | > >  ~-RT | change (vph) : [==mmmmmm e |

toLT--t vV YV <*-RTH 1 |e.6/C ratio : 0 0 0 0|B4B3  336(B3) 520- 336= 184(B4)  336|

LTH-"> <--TH 1 |d.Opposing volume : O ] 0 0]|A3B4  1B4(B4) 909~ 184= 725(A3)  184|

1 TH--» <v-LTH | in vph : |A3A4  725(A3) OR 697(A4) 725|

RTH-v>  ~~* . v--LT 1 fe.lT capacityon : 0 0 0 0|s2B1 220(B2) 258- 220= 38(B1y 220|

1 RT--v << | >> Approach 2 | green (vph) : |A2B1 38(B1) 448- 38= 410(A2) 33|

------------- LLTRR -------------|f.LT capacity in : 0 0 0 OJaIA2 585(A1) OR 410(A2) 585

I TTHTT {GERBER RD | vph (bte) : ] |

Fod H |g.Left turn volume : O 0 0 oj }

i1 1 | | in vph : | |

| Approach 4:ELK GROVE FLO|h.Is volume > cap. : : |

| (g»fy ? : I I

+ t E

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES }
I | I |

| |275 | |520¢B384)+725(A3)+258(B281)+585(¢A1) i

| Approach 3| |------- 602 e | !

3: LT=520 | | | 2:RT= 395 | 270 “+ 395 | = 2088 vph i

TH= 707 | | |  TH=500 | + 4| < 53 | i
RT= 202 | v | Lr=258 | <v»> <- 448 | Step 8. INTERSECTION LEVEL CF !
-------------------------- | v- 258 | SERVICE [
<--Approach 2 | | (compare step 7 with table 6) |

| L - |

! E | F i

Approach 1--> | | |
-------------------------- | 220 -~ <~ | |
1ilT= 220 | ~ | 4z RT= 231 | 510 -» | ++ | Step 9. RECALCULATE |
ThH= 510 | | | TH= 466 | 835 -v | |
RT= 835 | | | LT= 336 |------- 342 ------- |Geometric Change: |

| Approach 4| | ] 363 | [signal Change: |

i | 661} lvolume Change: |

= P ; =]

Step 3. IDENTIFY PHASING i Step 6a. CRITICAL VOLUMES, in vph I COMMENTS i

i (two phase signal) | ]
| < B4B3 | | Approach 3| i ]
> i | | | |

] | aND <~ A3B4 AND i | | | |
v>0rR || /OR A4B3 ! | | | |
|~ A3A4 [mmmmmmmmmmmee e | |

v | | Approach 1 | |

--* v-- B281 i | ]

i See Step éb. | |

--" AND <-- A1B2 AND | | |
--> OR  v-- JOR AZB1 i Approach 2 | ]
--» <= A1AZ |--------meee e | ]

- ! | | I |
""""""""""""""""""""""""""" I | | ! |

A --> A3 | Bt v-- B3 < | | [ | |
v Fotod | Approach 4| | Exclusive right turns reduced 30 % |

I I |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND WATERMAN RD Design Hour: AM
Probilem Statement: ALTD

V/C Ratio = .59

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMEWT FOR i
| Approsch 3:WATERMAN RD |  ------- Approach-~--- | MULTIPHASE SIGNAL OVERLAP }
| 1 1 » [ P-1- -2 3o -4- Possible  Volume Adjusted|
| R L | N |a-No. of change : © 0 0 Ofprab- cCritical Carryover Criticatl|

GERBER RD |RTTTL]| | intervals/hour : |able Volume to next Volume |
------------- THHHT --------=-v--|b.LT capacityon : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | > > ~--RT 1 | change (vph) : [ = e e |

1 L7--" vvy  <*-RTH |e.G/C retio : 0 0 0 0fa1B2 158(B2) 325- 158= 167(A1) 158
LTH-"> <--TH 1 |d.Opposing volume : 0 325 0 270|A1A2 492(A2) OR 167(AT) 492 |

1 TH--» <v-LTH | in vph : |A3B4  189(A3) OR 105(B4) 189]
RTH-v> A A v--LT |e.LT capacityon : 0 0 0 0 i

RT--v << | >> Approach 2 | green (vph) : | |
------------- LLTRR =-------e-eu-|f.LT capacity in  : 0 0 0 0 |
| TTHTT |GERBER RD | vph (bre) : | !

| S |g-Left turn volume : 0 0 0  0f |

l | [ in vph : : |

| Approach 4:WATERMAN RD |h.Is volume > cap. : O NQ: |

| (g>f) 2 : [ |

,,,,, ‘ : =|

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES l
| | | | !

| | 21 | |650(B2A2)+TBOCA3)+0()+0() i

| Approach 3| |--=mn- 70 eeesaas | |

3: LT= 105 ] I I 2:RT= 89 i 05 - 89 i = 839 vph |

= 0 || |  TH= 492 | |} < 492 |==== =|
RT= 270 | v | = 0 | <> | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE I
<--Approach 2 | i {campare step 7 with table &) |

! e !

| I I a [

Approach 1--> | I |

-------------------------- | | =
1:LT= 158 | ~| 4:RT= 0 | 158 -~ | Step 9. RECALCULATE |
TH= 325 | I} ™= 0 | 325 -» | |
RT= 0 | |} 1= o |-==---- e |Geometric Change: |

| Approach 4| | | | |signal Change: |

| | | |volume Change: |

————— + + |

Step 3. IDENTIFY PHASING I Step 6a. CRITICAL VOLUMES, .in vph I COMMENTS i
| (two phase signal) | i

-- A1B2 | | Approach 3| | |

-=> | i [ [ I

T <m AA2 | | | [ E

I | I | [

| | a3B4 e | |

v > | Approach 1 | |

| | |

| See Step 6b. ] |

| | l

| Approach 2 | |
et L | |

| | | I |
"""""""""""""""""""""" ! i f [ |

Al --> A3 ] Bl v-- B3 < | | | ! ]
v | ] | | Approach 4| | Exclusive right turns reduced 30 % |

I I |

i 8

e

i



ATTACHMENT 5E

Criticat Movement Analysis: PLANNING
Calculation Form 1
Intersection; GERBER RD AND WATERMAN RD
Probiem Statement: ALTD

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK I Step 6b. VOLUME ADJUSTMENT FOR I
| Approach 3:WATERMAN RD |  -----a- Approach----- | MULTIPHASE SIGNAL OVERLAP
|1 1] g | I R R T 5 Possible  Volume Adjusted|
| R L | (] la.No. of change : 0 0 0  O|prob- Critical Carryover Critical|
GERBER RD [RTTTL | | intervals/hour : lable Volume to next volume |
------------- THHHT --------~----|b.L7 capacityon : 0 0 0 0fPhase in vph phase in vph |
Approach 1 << | > > *--RT 1 | change {vph) : R R et
T eT--0 vvwvy  <-RTH |c.G/C ratio : 0 0 0 Ofa1B2  237(B2) T74- 237= 537(A1} 237|
LTH-"> <--TH 1 d.Opposing volume : 0 774 0 420|A1A2  537(A1) OR 512(A2) 537|
1 TH--» <v-LTH | in vph : |AZB4  294(A3) OR 244(B4) 294 |
RTH-v> AA A v--LT |e.LT capacity on : 0 0 ] 0}
RT--v << | >> Approach 2 | green (vph) : |
------------- LLTRR =-------------|f.LT capacity in : 0 0 ] 0|
| TTHTT |GERBER RD | wph (bre) : |
| o W |g.Left turn volume : 0 1] 0 0|
! l | in vph |
| Approach 4:WATERMAN RD |[h.Is volume > cap. : NG NO:

| (g>f) ? : |

Step 5. ASSIGN LANE VOLUMES, in vph { Step 7. SUM OF CRITICAL VOLLMES

| 42 | | T74(B2A1)+294 (A3 +0()+0{)
| Approach 3| [-====-- 24 memnee i
3: LT= 244 | | | 2:RT= 192 | 04 e 192 = 1068 vph
TH= 0 | | |  TH=512 | || <- 512 |s===s===ss====zsszrosscoosmomes
RT= 420 | v | tr= o | <> Step 8. INTERSECTICN LEVEL OF

SERVICE
(compare step 7 with teble &)

I
I
I
I
I
I _______
I
[
|
l
I

[ c |
Approach 1--» | b e
__________________________ |
1:LT= 237 | ] 4: RT= 0 | 237 -* Step 9. RECALCULATE
TH= 774 | Il T™= 0 | 774 -»
RT= 0 | | ] L= o e |Geometric Change:
| Approach 4] | | | |Signal Change:
| | | |volume Change:
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
.- A1B2 | | Approach 3| |
--> | | | |
--> <-- A1A2 | | ] |
| I | I
| | A3B4 [=mmmmmmreeeee e |
v > | Approach 1 ]
| |
| See Step 6&b. i
| |
| Approach 2 |
oo i |
| | | |
--------------------------------------- | | | |
Al --> A3 | B1 v-- B3 <] | i | |
v ° | 1 i | Approach &| | Exclusive right turps reduced 30 %
A2 <-- Ab | B2--~ gk > | | v/C Ratio = .75




Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER AND BRADSHAW
Problem Statement: ALTD

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY Step 4. LEFT TURN CHECK

|
| Approach 3:BRADSHAW RD |  =e----- Approach----
b1 11| A | :-1- -2- -3- -4
I R L | N |a.No. of change : 0 0 ©
GERBER RD IRTTTL | | intervaks/hour
------------- THHHT -------------|b.LT capacity on : D 0 0
Approach 1 << | >»> "--RT | change {vph)
1 LT--" vvy <*-RTH 1 |c.6/C ratio : 0 0 0
LTH-"> <--TH |d.Opposing volune = 0 0 0
TH--> <v-LTH | in vph :
1 RTH-v> AAA v--LT 1 |e.LT capacity on : O ] ]
RT--v << | »> Approach 2 | green (vph) :
------------- LLTRR -------------]f.LT capacity in =z O 1] 1]
| TTHTT |GERBER RD | vph (bte) :
| lg-Left turn volume : 0 0 0
| 1 1] | in vph :
| Approach 4:BRADSHAW RD |h.Is volume > cap. :
| (o) ? :

| Step 6b. VOLUME ADJUSTMENT FOR ]
- MULTIPHASE SIGNAL OVERLAP

- Possible  volume Adjusted|
O|Prab- Critical Carryover Criticall
|able Volume to next Volume |
0|Phase in vph phase in vph |
s |
0|84B3  65(B3) 92- €5= 27(B4) 65|
0]A3B4 27(B4) 310- 27= 283(A3) 27)
|A3A4  B21(A4) OR 2B3(A3) az1)
0|B2B1 29(B1) 426- 29= 397{B2) 29|
|a1B2  397(B2) 237- 397= O(A1) 3974
0[A1AZ  3B7(A2) OR  G(AD) 387}
| l
0

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph

l
I I !
| I
I
I

I Step 7. SUM OF CRITICAL VOLUMES

|
|
33 | |92(E3B4)+821( Ak 1+426(B1B2)+3BT(AZ)
| Approach 3|  |------- 519 meeeae- i |
3: LT= 92 | | | 2:RT= 146 702 A+ 146 | = 1726 vgh |
Th= 310 | | |  TH= 261 | |1 <+ 241 | |
RT= 357 | v | 1= 29 | <v> v- 29 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | (compare step 7 with table &)

| | e |
| | e |
Approach 1--> | I |
—————————————————————————— | 426 -~ <" | |
TiLT= 426 | “{ 4:RT= 31 | 178 +» | ++ | Step 9. RECALCULATE |
TH= 178 | || TH=790 | 59 +v | ]
RT= 59 | | | L1= 65 RRRELED 7 meeeee- |Geometric Change: i
| Approach 4| { i 693 | |8ignal Change: |
i | 501 | |volume Change: |
--------- S — S —— —
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
| < B4B3 i | Approach 3} | ]
> | f | | i !
| | aND <~ A3B4 AND | | | i |
v>oR || /OR A4B3 ! | | i |
o~ A3AL |--mmmmmmmeee e i |
v | | Approach 1 | |
--~ v-- B2B1 | I |
| See Step 6b. | |
=-" AND <-- A1B2 AND I | |
-=> OR  we-- JOR A281 | Approach 2 | |
-->» <--  AlA2 R OERn | |
| | | | |
""""""""""""""""""""""" ] I | | |
Al --> A3 | Bl v-- 83 <] | i | | |

v " I I Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 |  B2--~ B4 > | | v/C Ratio = 1.26 !
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Intersection: GERBER AND BRADSHAW
Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
Approach 3:BRADSHAW RD
1 1 ~

I
| R L | N
GERBER RD [RTTTL |
------------- THHHT ---------m-e-
Approach 1 << | > > *--RT
1 LT--7 R RY <*-RTH 1
LTH-~> <--TH
TH--~> <v-|.TH
1 RTH-v> ~An v--LT 1
RT-=v < < | > > Approach 2
------------- LLTRR ==smcemeecna-
] TTHTT |GERBER RD
| o
(11
|

Approach 4:BRADSHAW RD

| Step 4. LEFT TURN CHECKX
I Approach
I

| step 6b. VOLUME ADJUSTMENT FOR |

----- | MULTIPHASE SIGNAL OVERLAP ]
1= -2- 3= -4 Possible  Volume Adjusted|
|a.No. of change : 0 i} 0 0|Prob- Critical Carryover Critical]
| intervals/hour : |abte Volume to next Volume |
|b.LT capacityon : O & 0  O|phase  in vph phasa in wph |
| change (vph) : R LR LT !
|c.6/C ratio : 0 0 0 0|B4B3 0¢B3) 198- 0= 198(B4) 0}
|d.Oppesing volume : O 1] 0 0|a3B4  198(B4) 735- 198= 537(A3)  198|
| in vph : |A3AG  537(A3) OR 321(A4) 537]
|e.LT capacity on o) 0 0 0|B28B1 37(B1) 548- 3I7= 511(B2) 37|
| green (vph) |a1B2  511¢B2) 381- 511= 0(A1) 511}
|f.LT capacity in 0 0 0 O|ATA2 44B(A2) OR  OCAT) 448 |
| vph (bre) I
|g-Left turn volure : 0 0 0 O]
| in wvph !
|h.1s volume > cap. : :
| o>y ? |

Step 2. IDENTIFY VOLUMES, in wph

Step 5. ASSIGN LANE VOLUMES, in vph

I Step 7. SUM OF CRITICAL VOLUMES

| 671 | ]198(3334)+537(A3)+548(B1BZ)+44B(A2)
| Approach 3| fammmn-- 339 e |
3: LT=198 | | | 2:R7= 183 258 ~+ 183 | = 1731 vph
TH= 735 | | | Th= 265 | | 11 <+ 265 | S
RT= 632 | v | L= 37 | <v> v- 37 | Step 8. INTERSECTIOM LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | ] (compare step 7 with table &)
| | e
| | |F
Approach 1--> | I
-------------------------- | 548 -~ <> ]
1:LT= 548 | | 4: RT= 25 | 294 +> | + + | Step 9. RECALCULATE
TH= 294 | bl Th=296 | 87 +v |
RT= B7 | bl L= 0 [------- 2 m-eee-- |Geometric Change:
| Approach 4| I | 92| [signal Change:
i ] 065 | |Volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
] (two phase signal) i
| < B4B3 I | Approach 3| |
> I | | I
| | awD <~ A3B4 AND I | | ]
v>0R || JOR A4B3 i | | I
| ~  A3A4 L TR EE BT |
v | | Approach 1 i
--" v-- B2B1 | I
| See Step 6b. |
--* AND <-- A1B2 AND | |
--> OR v-- /OR AZB1 | Approach 2 |
--> <--  AIA2 R R |
| | | |
""""""""""""""""""""""" | | I |
A1 --> A3 | Bt v-- B3 <] | | | |
v ° |1 1 | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- a4 | B2 --" B4 |> | | v/C Ratio = 1.26




MITIGS Thu Jan 15, 1998 09:13:15 Page 1-1

Level Of Service Computation Report
1985 HCM Unsignalized Method (Base Volume Alternative)

e 2 e 2 e v 2 vk e sk sl ke i e i i e e ol e e e e ok i e vie ok i i ol e e e e vie e vie e e e e i e e e e v vl e vie ol s sl e sie o Sie e Siei S i e wir e e el e e O ol ok

Intersection #1 GERBER ROAD/VINEYARD ROAD
3 e e e e v e e e e 3 5 e 5 e 5 g e ek e e e A I i e o e et A el v e ke e

Level Of Service: B
e e e iy i e vie ol e sie e e e v e e Sie o ale e i ek ke At el vl e v e ke e ke e vie e vie e sk i e aie v sl e vk e vie o T e e e e e e ek e T de e
Approach: North Bound South Bound East Bound West Bound
Movement: L - T - R L - T - R L - 7T - R L - T - R
Control: Stop Sign Stop Sign Uncontrol led Uncentrolled
Rights: Include Include Include Include
Lanes: Tt 0010 T 0101 10010 10010

Volume Module:

Base Vol: 63 33 3 Y ¥ 39 20 175 50 2 104 10
Growth Adj: 1.00 1.00 1.00 1.00 t.00 t.00 1.00 1.00 1.00 1.00 1.00 1.00
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 1]
Initiat Bse: &3 33 3 317 39 20 175 50 2 104 10
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1t.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 66 35 3 33 18 41 21 184 53 2 109 11
Reduct Vol: ¢ ¢ V] 0 g ¢ 0 0 0 0 0 0
Final Vol.: & 35 3 33 18 41 21 184 53 2 109 1"

Adjusted Volume Module:

Grade: 0% 0% 0% 0%

% Cycle/Cars:  Xxxx Xxxx XUXK  XXXX XXXX  XXXX XXXX  XXXX
% Truck/Comb:  XXXX XXXX XXKX  XXXX XXXX  XXXX XXKX XXX
PCE Ad]: .10 1.10 1.10 1.10 1.10 1.10 1.10 1.00 1.00 1.10 1.00 1.00
Cycl/Car PCE: XXXX  XXXX XXXX  XXXX XXXX  XXXX XXXX  XXXX
Trek/Cmb PCE: XXXX  XXXX XXAX  XXXX XXAX  XXXX XXXX  XXXX
Ad] Vol.: 73 38 3 36 20 45 23 184 53 2 109 11

Critical Gap Module: >> Population: 0 << >> Run Speed(E/W): 30 MPH <<
RT Rad/Ang: 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg
Critical Gp: 7.0 6.5 5.5 7.0 6.5 5.5 5.5 50K XKXXX 5.5 XXXX XXXXX

Capacity Module:

Cnflict vol: 413 354 211 413 375 115 120 XxxXX XXXXX 237 XXXX XXXXX
Potent Cap.: 491 587 879 491 573 982 976 xxxx Xxxxx 853 xxxx Xxuxx
% Used Cap.: 14.9 6.5 0.4 7.3 3.4 4.6 2.4 xox 000X 0.3 XxxXx Xxxxx
Impedance: xxxx 0.96 1.00 xxxx 0.98 0.97 0.99 xxxx 0% .00 xxxx xxxxx
Actual Cap.: 461 579 879 465 565 982 976 xxxx xxxxx 853 Xxxx XXXXX

Level Of Service Medule:

Unused Cap.: 388 541 876 429 545 937 953 o x00xx 851 XXXX XKXXX
LOS by Move: B * * A A A A * * A * *

Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT

Shared Cap.: xxxX XXXX 596 Xxxx XXXX XXXXX XXXX XXXX XXXXX XXXX XXXX OO
Unused Cap.: xxxx XxxX 554 XXX XXXX XXXXX XXXX XXXX XXXXK KKKX XXXX XXXXX
Shared LOS: L * A L L * - u * n L *

Traffix System Version 6.8 (c) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E
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MITIGS Thu Jan 15, 1998 09:19:18 Page 1-1

Level Of Service Computation Report
1985 HCM Unsignalized Method {Base Volume Alternative)

i v 2 ke Sl e e i ke ol e vk ol e e e vk ol e e ol sl e ol Sl e ol Sl e sl ol e s sl Sl e e sl e e e e ol ol e i e e i e i ol e i vie vie vie e e e e o e el e kel e i

Intersection #1 GERBER ROAD/VINEYARD ROAD

vl vk e e sl i ke oA 7 ke el ke i e i ke e i ke e 3 ol e vir i e vl o oy e e e o e e e e ol i e s e v e e e e e e el v e el el

Level Of Service: C

‘Wi v vhe 2 e v ol e ol v vl e i ol e e ol sl e ol Sl e ol e e i ol i sl e vl ol e vl ke e e vl i e vl ol e v ol e 2 i v i e ke vir e vl i vl e ol vle-Aeol e ol e ol e el i dedede el
Approach: Morth Bound South Bound East Bound West Bound
Movement : L - T - R L - 17T - R L - T - R L - T -R
------------ U | | |
Control: Stop Sign Stop Sign Uncontrol led Uncontrolled
Rights: Include Include Include include
Lanes: T 0010 101 01 100 10 1 00 1 0

Volume Module:

Base Vol: 79 24 3 18 32 30 48 142 77 2 185 25
Growth Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PasserByVol: 0 0 0 0 0 0 0 0 0 0 0 0
Initial Bse: 79 24 3 18 32 30 48 142 77 2 185 25
User Adj: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
PHF Volume: 83 25 3 19 34 32 51 149 81 2 195 26
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Final vol.: 83 25 3 19 34 32 51 149 81 2 195 26

Adjusted Volume Module:

Grade: 0% 0% 0% 0%

% Cycle/Cars:  xxxx Xxxxx AAXX XXX XXX  XXXX XXXH XXXX

% Truck/Comb:  XXxXX XXxXx HXKX  XXXX HAKX  HXAX X0 XXX
PCE Adj: 1.10 1.10 1.10 1.10 1.70 1.10 1.10 1.00 1.00 1.10 1.00 1.00
Cycl/Car PCE: HURX  MAXX OO XHXK MUK HHUHX KXXX  XXXX
Trck/Cmb PCE: XXX XXX WO XXXX MHXX KXNX XXX KXXX
Ad} Vol.: 91 28 3 2t 37 35 56 149 a1 2 195 26

Critical Gap Module: >» Population: 0 << >> Run Speed(E/W): 30 MPH <<
RT Rad/Ang: 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg 20.0 ft/90.0 deg
Critical Gpz 7.0 6.5 5.5 7.0 6.5 5.5 5.5 xxxx xxxxx 5.5 20000 XXxXxX

Capacity Module:

Cnflict Vol: 529 464 190 519 491 208 221 xxxx xxxxx 231 XXXKX XXXXX
Potent Cap.: 415 512 900 421 495 882 B6P xxxx xxxxx 859 x0(X XXxxx
% Used Cap.: 22,1 5.4 0.4 4.9 7.5 3.9 6.4 oo woox 0.3 0mx XXXXX
Impedance: xxxx 0.97 1.00 xxxx 0.96 0.98 0.96 oo xxxxx  §.00 xx00 X000
Actual Cap.: 372 492 900 393 476 882 B69 xxxxX Xxxxx  B5S® xuxx XxxXX

Level Of Service Module:

Unused Cap.: 280 464 897 372 439 B47 813 xxxx xxxxx 857 xxxx XXXXX
LOS by Move: C * * B A A A * * A * *

Movement ; LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT

Shared Cap.: xxxXx xxXX 518  xXXX XXXX XXXMN XXXX JOXX XXXXX XKXK KKKX XNXXX
Unused Cap.: xxxx xXXX 487 (XX 0000 XXXXX OO XKXX XXXXX  XXXX XOOK XOKKX
Shared LOS: * * A bl * ol * * * * - -

Traffix System Version 6.8 (c) 1995 DA Licensed to Fehr&Peers Associa

ATTACHMENT 5E



Critical Movement Analysis: PLANMING
Calculation Form 1

Intersection: FLORIN AND ELK GROVE FLORIN

Problem Statement: ALTD MIT

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

| Step 6b. VOLUME ADJUSTMENT FOR t

| Approach 3:ELK GROVE FLOf = =====-- Approach-=---- | MULTIPHASE SIGHAL OVERLAP i

|t 2 2] » | -1- -2- =3~ -4-| Possible  Volume Adjusted|

| R L ] N |a.Ne. of change 0 0 0 O|prob~ Critical Carryover Critical]

FLORIN [RTTTL] | intervals/hour |able Volume to next Valume |

------------- THHHT -------------|b.LT capacity on o 0o o0 0|Phase in vph phase in vph |

Approach 1 << | > > ~--RT 1 | change (vph) : frmmmm I

1 LT1--% vvy  <*-RTH |e.6/C ratio : 0 0 0 0lB&B3 141(B4) 201- 141= &0(B3)  141|

LTH-*> <--TH 2 |d.Opposing volume : 0 0 0  0JA4B3  &0(B3) 325- 60= 265(A4) 60|

2 TH--> <v-LTH | in vph [A3A4  265(A4) OR  162(A3) 265|

RTH-v> el v--LT 1 |e.LT capacity on 0 0 0 0|BZB1 98(B2) 191- 98= O3(81) 98[

1 RT--v << | >> Approach 2 | green {vph) |a2B1 93(B1) 337- 93= 244(A2) 93}

------------- LLTRR -------------|f.LT capacity in 0 0 0 DJATA2  244(A2} OR 235¢AT) 244

| TTHTT |FLORIN | vph (bre) : | i

| ® B | |g.-Left turn volume : 0 0 0 0| ]

|2 2 1} | in vph : | |

| Approach 4:ELK GROVE FLO[h.Is volume > cap. : : i

| <@y ? : ] ]

t 4 i

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES i

! | I !

i ] 1111 I | 201¢B4B3)+265 (A4)+191(B2B1)+264(A2) |

| Approach 3| f------- 96614  aeee--- i |

3 LT= 255 | | | 2:R7= 482 | 12251 ~- 482 | = 901 veh |

TH= 323 | | | TH= &73 | R <~ 337 | |

RT= 91 | v boLr=191 | <vv>> <- 337 | Step 8. INTERSECTION LEVEL OF i

-------------------------- | v- 191 | SERVICE |
<--Approach 2 | | {compare step 7 with table &)

| I I

| l | B | !

Approach 1-->» | 98 -~ I i

-------------------------- | 235 -» < <N A | I

1:LT= 98 | ~F 4 RT= 142 | 235 -» EEEE | Step 9. RECALCULATE |

TH= 469 | | | TH= 650 | 194 -v | |

RT= 194 | | | LT= 366 I------- 21331 -r----- {Geometric Change: |

| Approach 4} i | 06224 | |gignal Change: |

I | 15552 | {Volume changz: |

- ! |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

I (two phase signal) i |

| < B4B3 I | Approach 3| | ]

> | I i ! |

| { aWD < A3B4 AND | i | i i

v>0R || JOR A4B3 | i i | I

|~ A3ng R L L L LR LT | |

v | Approach 1 | |

== v~ B281 | | i

| See Step 6b. | t

==~ AND <-- A1B2 AND | | |

--» OR v-- JOR A2B1 | Approach 2 | {

--> <-- A1AZ R iR LD | |

| I | I |

"""""""""""""""""""" I l | i E

A} --> A3 | B1 v-- B3 <] | | | | |

v [ 1 1 | Approach 4] | Exclusive right turns recuced 30 % |

A2 <-- A4 | B2 --* B4 [> | | viC Ratio = .86 !




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN AND ELK GROVE FLORIM
Problem Statement: ALTD MIT

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURMN CHECK l Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:ELK GROVE FLO|]  ------- Approach----- | MULTIPHASE SIGNAL OVERLAP
F1 2 2 ~ | :-1- -2- =3- -4-] Possible  Volume Adjusted|
| R L N |a.No. of change : 0 0 0 O|prob- cCritical Carryover Critical]
FLORIN JRTTTL| | intervalsshour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : O O 0 O|Phase in vph phase in vph |
Approach 1 << | »> ~--RT 1 | change (vph) t frmmmm e |
1 LT--» vvyvy  <*RTH |c.6/C ratio + 0 0 0 0B4B3 158(BI) 361- 158= 203¢B4) 158
LTH-"> <--TH 2 }d.Opposing volume : O 0 0 0|A3B4  203(B4) 354- 203= 151(A3) 203
2 TH--> <v-LTH | in vph |A3A4  235(¢A4) OR 157(A3) 235
RTH-v> AAA v--LT 1 [e-LT capacityon : 0 © 0 O|B2BT  B84(B2) 240- B84= 156(B1) 84|
1 RT--v << | >> Approach 2 | green (vph) |A2BT  156(B1) 345- 156= 189(A2) 156|
------------- LLTRR -------------|f.LT capacity in : 0 0 0 O0[A1AZ 389(A1) OR 1B9(A2) 389|
| T THTT |FLORIN | wph (bre) : | |
| H W | |g-Left turn volume : 0 0 © 0] |
f2a 2z 1] | in vph : i |
| Approach 4:ELK GROVE FLO|h.Is volume > cap. : : |
| 6y 2 : | |
——————— + + ==z=zm i
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
I I I I I
| [13323 | |361(B3B4)+235 (A4 }+240(B231)+389(A1)
| Approach 3| fom-nne- 35596  meeeme- | I
3: LT= 655 | | | 2:RT= 491 | 04451 A~ 491 | = 1225 vph |
TH= 707 | | |  TH=650 | P <- 345 | smms |
RT= 130 | v | LT=240 | <vv>> <~ 345 | Step 8. INTERSECTION LEVEL OF |
—————————————————————————— | v- 240 | SERVICE |
<--Approach 2 | i (compare step 7 with tabte 6)
| I |
I | f ol |
Approach 1--> | 8 -+ | PE LT |
-------------------------- I 389 -> <<t } =mames |
1:LT= 84 | ~ | 4: mT= 241 | 389 -> 11 | Step 9. RECALCULATE !
TH= 778 | | | TH= 469 | 425 -v | |
RT= 425 | | | LT= 288  |----e-- 11222 -w-eaa- |Geometric Change: !
| Approach 4| | | 53334 | |signal Change: I
| | 80551 | |volume Change: |
= ' S
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS I
| {two phase signal) | |
| < B4B3 i | Approach 3| | |
> I I | I |
| | aND <~ A3B4 AND | i | | I
v>0R || /OR A4R3 ! | | I |
R 1.7 fommmmmmmmeeee e | i
v | Approach 1 | I
--~ v-- B2B1 | | ;
| See Step 6h. | |
-~ AND <-- A1B2 AND | | |
--> OR wv-- /OR A2B1 | Approach 2 | |
--> <= ATA2 R S Eanht | |
I I I I |
"""""""""""""""""""""""""" | I I I |
Al --> A3 | Bl v-- B3 <| | | [ | i
v | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --* B4 |> | | v/c Ratio = .BY |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculaticn Form 1
Intersection: FLORIN AND BRADSHAW Design Hour: AM
Froblem Statement: ALTD MIT

Step 1. IDENTIFY LANE GECMETRY | Step 4. LEFT TURN CHEECK | Step 6b. VOLUME ADJUSTMENT FOR
| Apprecach 3:BRADSHRW RD |  o------ Appreoach----- | MULTIPHASE SIGNAL OVERLAF
| 1 3 2| " | i o-1- -2~ -3~ -4-| Possible Volume hdjusted|
i R L | N |a.No. of change : 0 0 0 0|Prob- Critical Carryover Critiecal]
FLORIN RCAD | R T T T L | [ intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 0 0 0| Phase in vph phase in vph |
Approach 1 < < | » = “--RT 1 | change (vph) : [ o m e |
1 Lnr--- v vy <" -RTH le.@/C ratio : a o 0 0|B4B3 31(B4) 221- 31= 190({B3) 31|
LTH-"> <--TH 2 |d.opposing volume : 0 0 o] 0|R4B3 190 (B3} 670- 190= 4B0 (R4} 190
2  TH--> «v-LTH | in vph : |A3R4 480 (A4) OR 193 (A3) 480]
RTH-v> ~rn v--LT 1 |e.LT capacity on : 0 0 0 0|B2BE1 84 (B1l) 194- B84= 110({B2} 84|
1 RT--¥v < < | » » Approach 2 | green (vph} : faiB2  110(B2) 155- 1lo= 45(Al)} 110]
------------- LLTRR -------------|£.LT capacity in : 0 0 ] 0|alaz 181(a2) OR  45{Al) 181]
| TTHT T |FLORIN ROAD | vph (b+e) : | ' |
| ® H | |g.Left turn volume : 0 o o 0| |
2 2z 1| | in vph : | |
| approach 4:BRADSHAW RD |h.Is volume > cap. ; |
| (gsf) @ I |
=======================================+=======================================+=======================================|
Step 2. TDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
I I I I I
| | 1111 | | 221 (B4B3)+480 (A4) +194 (B1B2)} +181 (A2)
| Approach 3| |--m-- 799923 ceeeee- | |
3: LT= 55 | | | 2:RT= 147 | 033351 “- 147 | = 1076 vph |
TH= 578 | | | TH= 382 | . <- 18]l |=========s=====ss===z======ss==ss==s=====z|
RT= 170 | v [ LT= B84 | <V VYV > o> <- 181 | Step 8. INTERSECTION LEVEL OF
—————————————————————————— | v- 84 | SERVICE |
<--Approach 2 | | (compare step 7 with table §)
| [ !
| I [ ¢ | |
Approach 1--» | 124 -7 it
————————————————————————— E 88 -»> << T 7 » !=======================================l
1:LT= 194 | ~ ] 4: RT= 106 | 88 -» 1T | Step 9. RECALCULATE |
TH= 175 | | TH=1339 | 222 -v i |
RT= 222 | | | LT= 402 [~=mem- 21661 ~---v-n |Geometric Change: |
| approach 4| | | 28770 | | signal Change: |
f | 11006 | |Volume Change: |
============‘===:===ﬁ::2"—*=‘—“=‘::==ﬁ:======+==:ﬂA-—-==================================+=======================================|
Step 3. IDENTIFY PHASING | Step &a. CRITICAL VOLUMES, in vph | COMMENTS |
! (two phase esignal) i |
| <  B4B3 I | approach 3] ! |
> I ! ! ! |
| | 2D < * A3B4 AND ] | i i
v>O0rR | | /OR RAB3 | | - ! !
| Y XcT-¥:} e e T et ! |
v | | Approach 1 !
--" v-- B2Bl J !
! See Step &b. i |
«=" AND <-- A1B2 AND ! |
--> OR v-- /OR A2Bl ! Approach 2 | |
~-» <-- AlRZ R et T T T e |
| I I I |
--------------------------------------- | I I I I
ARl --»> A3 | Bl v-- B: «<| | | | |
v © | 1 | | Approach 4| | Exclusive right turns reduced 30 %
AZ <-- A4 | B2 --° B4 |» [ | v/C Ratio = .78 ]



Intersection: FLORIN AND BRADSHAW

Problem Statement: ALTD E+P MIT

Critical Movement Analysis: PLANNING

Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD
] 1 3 2] °
| R L i N
FLORIN RCAD | RT T T L |
------------- THHHT ~---------=n-
approach 1 << | > » "--RT 1
1 LT--" vvwVy <~ -RTH
LTH-">» <~-~-TH 2
2 TH--» «v-LTH
RTH-v> ~en v--LT 1
1 RT--v <« < | » » BApproach 2
T T LLTRR -------------
| TTHTT |FLORIN ROAD
| & ® |
| 2 2 1|
| Approach 4:BRADSHAW RD
Step 2. IDENTIFY VQOLUMES, in vph
| Approach 3|
3: LT= 157 | | | 2:RrT= 100
TH=1454 | | | TH= 271
RT= 267 | v | LT= 123

Approach 1--»>
1:LT= 224 [ ~ | 4: RT= 109
TH= 362 | | | TH= 752
RT= 524 f | | nT= 371
| Approach 4|
Step 3. IDENTIFY PHASING
| < B4B3
>
| | BND « © A3B4 AND
v » OR | | /OR A4B3
| ~  A3An4
v o
--" v-- B2Bl
~-" AND «-- A1B2 AND
--» OR v-- /OR AZBl
--» <-- AlA2
Al --» A3 | Bl v-- B3 <
. |
B2 <-- A4 | B2 --7 B4 |=

Step 4. LEFT TURN CHECK
e Approach----
-1- -2- -3- -4
a.No. of change 0 0 0
intervals/hour
b.LT capacity on 0 [} 0
change {vph)
c.3/C ratio 0
d.Cpposing volume 0
in vph
e.LT capacity on 0 o} 0
green (vph)
£f.LT capacity in 0 0 0
vph (b+e)
g.Left turn volume 0 o} 0
in vph
h.Is volume » cap.
{g>f} »
Step 5. ASSIGN LANE VCOLUMES, in vph
[ |
| 2444 !
------- 6 88878 —————-
755517 - 100
RN <- 135
<V VYV o> o> <- 1386
v- 123
224 -7
181 -» << "7
181 -> NN
524 -v
——————— 1331 ------
| €770 |
| 7669 |
Step éa. CRITICAL VOLUMES, in vph
(two phase signal)
| 2pproach 3|
I I
.
Apprecach 1
See Step 6b.
Approach 2

| Step 6b. VOLUME ADJUSTMENT FOR |
MULTIPHASE SIGNAL OVERLAP

Exclusive right turns reduced 30 %

V/C Ratio

. B8

- Possible Volume Adjusted|
0|prob- Critical Carryover Critical]
|able Volume to next Volume
0| Phase in vph phase in vph |
| I
0|B4B3 B7(B4) 205- 87= 118(B3) 87|
0|A4B3  118{B3} 376- 11B= 258(A4} 118
|A3A4  485{A3) OR 258(nd4) 485|
0{B2B1  123{(Bl) 224- 123= 101(B2) 123
{a1B2  101{B2} 367- 101= 266(Al) 101}
0{Al1A2  266{Al) OR 13§{A2) 2661
| !
of I
I I
: I
1 I
Bl e e e e [
| Step 7. SUM OF CRITICAT, VOLUMES !

I I
|205 (B4B3) +485 (A3) +224 (B1B2) +266 (AL) |
- I
| = 1180 vph |
]
| Step 8. INTERSECTION LEVEL OF i
| SERVICE |
| (compare step 7 with table &) |
i |
I | o | I
e I
[======s==ss=sssssssssssssssssssssssssss|
| Step 5. RECALCULATE |
I |
- jGeometric Change: |
[Signal Change: |
[volume Change: |
B e e e e e e e I
| COMMENTS |
[ |
| |
| |
I I
I I
- |
| I
I I
| |
I I
I |
I
I
I
I
I
i



ATTACHMENT 5E

Critical Mcvement Analysis: PLANNING
Calculation Form 1

Intergection: ELK GROVE FLORIN AND GERBER Design Hour: AM
Problem Statement: ALTbE+P MIT
Step 1. IDENTIFY LANE GECMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR
| Approach 3:ELK GROVE FLO|  ------- Approach----- i MULTIPHASE SIGNAL OVERLAP
1 2 2| ° | s o-1- -2- -3- -4-| Fossible volume ndjusted|
| R L | N |a.No. of change : 0 0 0 0!Prob- Critical Carryover Critical]
GERBER RD ] RTTTL | | intervals/hour : jable volume to next Volume
------------- THHHT -------------|b.LT capacity on : ] 0 0 0 |Phase in vph phase in vph |
Approach 1 <« < | » > "--RT | change (vph) : [=mmm e |
1 nLT--" vV v <"-RTH 1 |e.@/C ratio : 0 0 0 0|B4B3  112(B4) 414- 112= 302(B3) 112|
LTH-" > <--TH 1 |d.0pposing volume 0 ol 0 0|R4B3 302(B3) 1359- 302= 57(A4) 302
1 TH--> <v-LTH | in vph : [A3A4  173(A3) OR  57(A4) 173
RTH-v> e v--LT 1 |e.LT capacity on : 0 0 0 0|B2B1 102(B2) 187- 102= B85(Bl) 102}
2 RT--v << | » > Approach 2 | green (vph) : |22B1 85(B1) 436- 85= 351(A2) B85}
------------- LLTRR -------------|£.LT capacity in : 0 0 0 0[AlRA2  374(RAl) OR 351 (A2) 374}
] TTHTT |CERBER RD | wvph (b+e) : [ I
i B H | |g.Left turn volume : 0 0 0 0 i
2 2 1] | in vph : |
| Approach 4:ELK GROVE FLO|h.Is volume > cap. : |
[ (g=f} 2 : | I
B L e L e A e L e EE L e B R T it b e L L e e e |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGK LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
I | I I I
| ] 1121 1 i |414 (B4B3)+173(A3)+187 (B2B1) +374 (A1}
| Approach 3| |------- 87791  ------- | |
3: LT= 20¢ | | | 2:RT= 413 | 63322 "+ 419 | = 1148 vph |
TH= 345 | | | TH= 453 | S <+ 17
RT= 186 | v | nT= 187 | < VIV or o> <- 436 | Step 8. INTERSECTICN LEVEL OF |
-------------------------- | v- 187 | SERVICE |
<--Approach 2 | | (compare step 7 with table &)
I e I
I | | o ] I
Approach 1--» | 102 -~ I
—————————————————————————— | 374 -> << "7 [#=sseseseer s s a e e s m s s e mE mm s |
1:LT= 102 ! " | 4: RT= 158 | 135 -v I | Step §. RECALCULATE |
TH= 374 i | | TH= 717 | 135 -v i |
RT= 269 | | | LT= 752 |------- 43331 -~--r-m- |Geometric Change: |
| Approach 4| | I 1 5 5 | [Signal Change: |
| i 4 8 | |volume Change: |
e e e e e e e e e e e e e e D e b b Ll b L ] |
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) I |
| <  B4B3 | | Approach 3| | |
> | | 1 | !
| | 2vp < - A3B4 AND | | | |
v>OR || /OR R4B3 | | | |
! " RA3Rd R e e |
v | i Approach 1 | |
--% v-- B2B1 i | |
I See Step 6b. | |
--" AND <«-~- A1B2 AND I I
--» OR v-- /OR A2B1 I Approach 2 | |
--» <-- RA1A2 jm-mmmmmemme e | |
I I | I |
--------------------------------------- | I I I |
Al --> A3 | Bl v-- B3 < | i | | |
v " | | Approach 4| | Exclusive right turms reduced 3¢ %
A2 <-- Ad | B2 --° B4 |= | | v/ Ratio = .83 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE FLORIN AND GERBER Design Hour: TM
Problem Statement: ALTD E+P MIT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | step 6b. VOLUME ADJUSTMENT FOR

| Appreach 3:ELK GROVE FLO|  —------ Approach----- | MULTIPHASE SIGNAL OVERLAP
|1 2 2| - | :o-1- -2- -3- -4~ Possible Valume Adjusted|
| rR = | N |a.No. of change : 0 0 0 0]Prob- Critical Carryover Criticall
GERBER RD {RTTTL | | intervals/hour  : |able Valume to next Volume |
————————————— THHHT -------------|b.LT capacity on : 0 ) 0 0| Phase in vph phase in vph |
approach 1 < <« | » » “--RT | change (vph) : fmmm |
1 LT--" v vV <"-RTH 1 |ec.G/C ratio : 0 0 o 0|B4B3  185(B3) 286- 1B5= 101(B4) 185
LTH- "> <--TH 1 |d.opposing volume o 0 0 0| A3B4 101(B4) 354- 10l= 253(a3) 101
1 TH--» <v-LTH | in vph : |n3A4  253(R3) OR 233 (A4) 253
RTH-v> o v--LT 1 je.LT capacity on : 0 0 0 0|B2B1  220(B2) 253- 220= 38(B1) 220]
2 RT--v < < | » > Approach 2 | green (vph) : |A2B1 38(B1) 448- 38= 410(A2) 28|
------------- LLTRPR =------------[£.LT capacity in : © 0 o 0|AlA2  510(Al) OR 41C({A2) 510
| TTHTT |GERBER RD | vph (b+e) : | |
i H H | |g.Left turn volume : 0 0 0 0| |
2 2 1] | in vph : | |
| Approach 4:ELK GROVE FLO|h.Is volume » cap. |

| (g=£) 7

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph

I
|
| | 223322 |
| Approach 3| f---nvn 05538 s |
3: LT= 520 | | | 2:RT= 395 [ 24446 “+ 3395 | = 1307 vph
TH= 707 | | | TH= 500 | Pl i <+ 53 |==s====csmsmse=sssssssssssssssssssssssss|
RT= 202 | v f LT= 258 | <V V> o> <- 448 | Step 8. INTERSECTION LEVEL OF !
-------------------------- | v- 258 | SERVICE |
<--Approach 2 | | (compare step 7 with table &)
I I |
I I B |
Approach 1--» | 220 - I P
—————————————————————————— | 510 -> < <« "7 l=====================:=================I
1:LT= 220 i “ } 4: RT= 231 | 418 -v |11 ]| | 5tep 9. RECALCULATE |
TH= 510 | | | TH= 466 | 418 -v | |
RT= B35 | | I LT= 336 |-~-—--- 11222 ---——-- |Geometric Change: |
| Approach 4] | | 85333 | | sigral Change: |
| [ 51331 | | Yclume Change: |
e e e e e e R R EE L EEEEE RS S B e e e e e e e e S e e e e e e b b E L e I
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) |
| <  B4AB3 | | Approach 3| | |
> ! | I | |
| | BND < " A3B4 AND | | | |
ve>OR |} /OR R4B3 | | | |
|~ A3Aa [-=ommmmemm = e |
v | | Approach 1 |
--" v-- B2B1 | | i
_ | See Step 6b. | I
--" BND <-- ALB2 RND | |
--» OR  v-- /OR A2B1 | Approach 2 | |
~-»> <-- AlA2 R e e | |
I I I I I
--------------------------------------- I I | I I
Al --» A3 | Bl v-- Bl < | | [ |
v [ | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4} B2 --" B4 |>» | | v/C Ratio = .95 |



ATTACHMENT 5E
Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER AND BRADSHAW Design Hour: AM
Problem Statement: ALTD E+P MIT

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR
| Approach 3:BRADSHAW RD | oo Approach----- | MULTIPHASE SIGNAL OVERLAP
| 1 2 1] ” | : -1-  -2-  -3- -4-| Possible Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 0|Prob-  Critical Carryover Criticall
GERBER RD | RTTTL | | intervals/hour |able Volume to next Volume
------------- THHHT -------------|b.LT capacity on : 0 0 v 0| Fhase in vph phase in wvph |
Approach 1 < < | » » "--RT 1 | change (vph) : [===mm
2 LT--" v v v <"~ -RTH |e.@/c ratio : 0 ] ¢ 0| 8483 65 {B3) 92~ 85= 27(B4) 65|
LTH-"> <--TH 1 |d.0pposing volume : 0 0 o} 0|A3B4 27(B4} 250- 27= 223 (A3) 27}
1 TH--» <v-LTH | in wph : |A3R4  395(R4) OR 223 (A3) 3554
RTH-v> ~on v--LT 2 |e.LT capacity on : 0 0 0 0|BzB1 17(B1) 234- 17= 217(B2) 17}
1 RT--v < < | » > Approach 2 | green (vph) : jr1B2  217(B2) 1768- 217=  0(Al) 217}
------------- LLTRR -------------|f.LT capacity in : 0 0 0 0|AlA2 241 (A2) OR 0 (A1) 241}
| TTHTT |GERBER RD | +vph (b+e) : |
| ® H®H | |g.Left turn volume : 0 0 0 0] i
|1 2 1| | in wvph : |
| Approach 4:BRADSHAW RD |h.Is volume > cap. |
|  (g»£) = |
============================:=:==:==u—«==+=:====r-:-.—~::a=====m============:=======&+==::====================:==:===:==m:::=|
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in wph | Step 7. SUM OF CRITICAL VOLUMES
I | | i |
| | 311 | {92 (B3B4)+395 (Ad) +234 (B1B2) +241 (A2)
| Approach 3| [--===-- 5559  a------ i
3 LT= 92 | | | 2:RT= 148 | 75652 ~- 146 | = 982 vph |
TH= 3140 I I | TH= 241 | I l I I <- 241 |==========-—~====z=============:=========|
RT= 357 | v | LT= 29 i <V Vo> v- 14 | Step 8. INTERSECTION LEVEL OF
—————————————————————————— [ v- 17 | SERVICE |
<--Approach 2 | | (compare step 7 with table 6)
| e |
| I I : I
Approach 1--» f 234 -° | |
77777777777777777777777777 | 132 -~ <« s |
1:LT= 426 | ~ | 4: RT= 31 | 178 -» i | Step 9. RECALCULATE |
TH= 178 | P TH= 780 [ 59 -v | |
RT= 59 | i | nT= 65 |-~ 33 - | Geometric Change: |
| Approach 4| | [ 6 3 | signal Change: |
| [ 5551 | | volume Change: |
===z===================================+=======================================+=======================================|
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | coMMENTS |
. | {two phase signal) |
| <  B4B3 | | Approach 3| |
> | ! | | |
| | 29D < * L3B4 AND | I | | |
v » OR | | /OR A4B3 N ! | | |
| * RA3A4 [~ommmmmeeee o e | |
v i |  Approach 1 |
--" v-- B2Bl | |
| See Step &b, | I
--" AND <-- B1B2 AND | |
—-» OR  v-- /OR AZB1 | Bpproach 2 | |
--» <-- BIAZ [-=mmmmmme e e | |
| I I I I
--------------------------------------- I | ! I |
Al --> A3 | Bl v-- B3 <] | | | |
v " bl | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- B4 | B2 --" B4 |> | | v/c ratio = .7 |



Intersection: GERBER AND BRADSHAW

Prcblem Statement:

ALTD E+P MIT

Critical Movement Analysis: PLANNING
Calculation Form 1

Design Hour:

ATTACHMENT 5E

PM

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step éb. VOLUME ADJUSTMENT FOR
| Approach 3:BRADSHAW RD |  ------- Apprcach---=-- | MULTIPHASE SIGNAL OVERLAP
|1 2 1| - | : -1- -2-  -3-  -4-| Possible Volume Adjusted]
| r ©» | N |a.No. of change : 0 0 ] 0|Prob-  Critical Carryover Criticalf
CERBER RD | RTTTL | | intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 0 0 0| Phase in vph phase in vph |
Approach 1 < < | = » “--RT 1 | change {vph} [ === e |
2 LT--" v vy <~ -RTH |e.¢/¢ ratio : 0 0 0 0|B4B3 0(B3) 1398- 0= 198(B4) 0|
LTH-"=> <--TH 1 |d.opposing volume : c 0 0 0}A3B4 198 (B4) 442- 158= 244 {A3) 158 |
1 TH--» <v-LTH | in vph : |A3R4 244 (A3) OR 148 (A4) 244/
RTH-v> - v--LT 2 |e.LT capacity on : 0 0 0 0|B2B1 21(Bl) 301- 21= 280{B2) 21]
1 RT--v < < | » > approach 2 | green (vph) |a1B2 280 (B2) 2394- 280= 14{Al) 280
------------- LLTRR ~------------|£.LT capacity in : 0 0 0 0|AlA2 265(A2) OR 14 (al) 265 |
| T THTT |CERBER RD [ vph (b+e} |
| H H | g.Left turn volume : 0 0 0 0 |
[ 1 2 1| | in vph |
| Rpproach 4:BRADSEAW RD |h.Is volume > cap. : |
| (g=£) 2 |
B L L e e e e e e e e e e ] l
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
I | | | I
| | 6331 i | 198 (B3B4) +244 (A3) +301 (B1B2) +255 (A2)
| Bpproach 3| R 3669  eee---- | |
3: LT= 198 | | | 2:RT= 183 i 2888 ~- 183 | = 1008 vph I
TH= 735 | | | TH= 265 | [ 1] 1 <- 265 |w=usssssssssssssssssssscssssss=sss=ss==|
RT= 632 | v | LT= 37 | <V Vv > v- 17 | Step 8. INTERSECTION LEVEL OF
—————————————————————————— ! v- 21 | SERVICE i
<--Approach 2 | | {compare step 7 with table &)
! [ |
| I [ c | I
Bpproach 1--» | 301 -* I
-------------------------- I 247 -7 « " S s l=::==«===:======:=====mnx====“—‘==========I
1:LT= 548 | ~ | 4: RT= 25 | 254 -» Pl | Scep 9. RECALCULATE |
TH= 254 | | TH= 296 | 87 -v | [
RT= 87 | | | »T= 0 e 11 e------ | Geometric Change: |
| approach 4] | | 4 2 | | signal change: |
| | 0 8 5 | | volume Change: |
B e e L R e L e T e L i
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS i
| {two phase signal) | |
| B4B3 | | Approach 3] | |
> I | | | I
| | awD < " A3B4 AND | | | |
v = OR | ] /OR R4B3 | | | |
| A3R4 [==emmmme e e |
v | Approach 1 | |
--" v-- BZBl N | f
| See Step 6b. | i
-~" AND <-- A1B2 AND | |
--» DR v-- /OR A2B1l | Approach 2 |
--» <-- AlA2 e f |
I I I | |
--------------------------------------- I I | | |
Al --» A3 | Bl v-- B3 <| | [ |
v ° | 1 | | Approach 4] | Exclusive right turns reduced 30
A2 <-- B4 | B2 --" B4 |= | | v/C Ratio = .73 |



ATTACHMENT 5E

APPENDIX D

Cumulative Plus Alternate Core Alternative
Level of Service Calculations



ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND ELK GROVE-FLORIN RD Design Hour: AM
Problem Statement: ALTA

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | step éb. VOLUME ADJUSTMENT FOR
| Approach 3:ELK GROVE-FLO|]  -----a- Approach----- i MULTIPHASE SIGNAL OVERLAP |
|1 3 2] » | 1. 2- -3 -4 Possible  Volume Adjusted)|
| R L N |a.Ne. of change t 6 0 0 O]prob- critical Carryover Criticall
FLORIN RD [RTTTL| | fintervals/hour : lable Volume to next Volume |
------------- THHHT =--mr=-----u-e|b.LT capacityon : 0 0 0  QfPhase in vph phase in vph |
Approach 1 << | » > ~--RT 1 | change (vph) : frmm e e |
2 LT-- ¥ vv  <*RTH |c.6/C ratio : 0 0 0 0[B2B1 127(B1) 259- 127= 132(B2) 127|
LTH-*> <--TH 3 |d.Opposing volume : © 0 0  0[a1B2 132(B2) 190- 132= 5B(AT) 132|
3 TH--> <v-LTH | in vph : |[A1A2  543¢A2) OR  5B(A1) 543
RTH-v> AA A v--LT 2 le.LT capacity on  : 0 0 0 08483 L4(BL4) 308- 44= 264(B3) 44 |
t RT--v << |>> Approach 2 | green {vph) : |A4B3  264(B3) 1100- 264= 836(A4)  264]
------------- LLTRR -------------|f.LT capacity in : 0 0 0 OfA3A4 B836(A4) OR 313(A3) B36]
| TTHTT |FLORIN RD | wvph (bre) : i
B W} |g.Left turn volume : 0 0 0 0]
2 3 1| | in vph : |
| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : :

| (g=f)y ?

Step 5. ASSIGN LANE VOLUMES, in vph ! Step 7. SUM OF CRITICAL VOLUMES

l I |

|

I

I

I

I

I

Step 2. IDENTIFY VOLUMES, in vph i |

I I
| | | | 259(B1B2)+543(A2)+308(B4B3)+B36(A4)

I |

I |

|

I

|

|

|

|

|

I

V/C Ratio = 1.42

2333
| Approach 3| N AL 211134 meeeeee |
3: LT= 80 | | | 2:RT= 570 033364 ~- 570 | = 1946 vph
TH= 940 | | | TH=1630 | EERER <- 543 |
RT= 220 | v | Lr=230 | <VYVYD>> <- 543 | Step B. INTERSECTION LEVEL OF
-------------------------- | <- 543 | SERVICE
<--Approach 2 | v- 104 | {compare step 7 with table 6)
| 259 -~ v-127 ) eeeeee
| 212 -~ I | F
Approach 1--» | 190 -> N PR
-------------------------- | 190 -> <<” AR | s=ms =
1:LT= 470 | ~ | 4z RT= 90 | 190 -> LT | Step 9. RECALCULATE i
TH= 570 | | | TH=3300 | 210 -v 111 | I
RT= 210 | | | L1= 560 [-===--- 32111 meeeee- |Geometric Change: |
| Approach 4| | | 050009 | |signal Change: |
| | 820000 | |volume change: |
+ t |
Step 3. IDENTIFY PHASING | step éa. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
== v--  BZB1 | | Approach 3| { |
| I I I |
-~ AND <-- A1B2 AND i | | | |
--> OR wv-- /O0R A2B1 i ! | I |
--» <-~  AlAZ R hi LAt ! |
| Approach 1 i i
| < B4B3 ! | i
> | | See Step 6b. | |
| | awD < » A3B4 AND | | ]
v>0rR || /OR A4B3 | Approach 2 | I
|~ A3A [-mmmmmmememee e | |
v o 1 | | |
--------------------------------------- | | ! ! |
Al --> A3 | Bl v-- B} <] | | ] i |
v | | Approach 4| | Exclusive right turns reduced 30 %
I I I




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND ELK GROVE-FLORIN RD Design Hour: PM
Problem Statement: ALTA

(two phase signal)

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO| =-----.- Approach----- | MULTIPHASE SIGMAL OVERLAP ]
1 3 2] ~ | I R - S 5 Possible Volume Adjusted|
I R L | N |a-No. of change : 0 0 0 O|prob- Critical Carryover Critical|
FLORIN RD IRTTTL| | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 0 0 OjPhase in vph phase in vph |
Approach 1 << | > > "--RT 1 | change (vph) : R LT EE LR P PEEY |
2 LT--~ vVvyv <*-RTH |c.G/C ratio I 0 0 0{B281  121¢B1> 138- 121= 17(B2) 121]
LTH-*> <--TH 3 |d.Opposing volume : 0 0 0 O}A1B2  17(B2) 570- 17= 553(A1) 17|
3 TH--> <v-LTH I in vph : |A1AZ2  553¢A1) OR 310(A2) 553
RTH=-v>  ~ ~ ~ v--LT 2 [e.LT capacity on .z 0 0 0 0|B4B3 176(B3) 264- 176= BB(B4) 176|
1 RT--v << | >> Approach 2 | green {vph) : [A3B4  8B(B4) B817- B88= 729(A3) 88|
------------- LLTRR -------------|f.LT capacity in : 0 a 0 0|A3A4  729(A3) OR 497(AL) 729|
| TTHTT |FLORIN RD | vph (b+e} : | ]
| W H | |g-Left turn volume ;' 0 0 0 0| ]
|2 3 14 | in vph : | i
| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : : |
| (g>f) 7 z ] |
_____ ¥ 4 I
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SuM OF CRITICAL VOLUMES ;
I | I I |
| |]s588822 | |138(B1B2)+553(A1)+264 (B384 3+729(A3)
| Approach 3| | EEEEEE 711116  ------- | |
3: LT= 480 | | | 2:RT= 220 | 077764 ~- 220 | = 1684 vph |
TH=2450 | | | TH= 930 | HREEEN <- 310 |====s====z=z===za===== =|
RT= 570 | v | LT=220 | <VVYD>> <- 310 | Step 8. INTERSECTION LEVEL OF |
-------------------------- ! <- 310 | SERVICE |
<--Approach 2 | v- 99 | (compare step 7 with table 6) |
| 138 -~ v- 121 e |
| 113 -~ | | £ |
Approach 1--> | 570 -> | mmeeees |
-------------------------- | 570 -> << ANy | |
1:LT= 250 | ~ | 4: RT= 90 | 570 -> NN | Step 9. RECALCULATE |
TH=1710 | I TH=1490 | 400 -v | I
RT= 400 | { | L= 320 f-me=--- 11444  -----n- {Geometric Change: |
| Approach 4| { | 749999 [signal Change: |
| | 64TTTO| |Volume Change: |
+=ss=sssssssssszass==z |
Step 3. IOENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
I E |
--* y-- B2B1 ] | Approsch 3| i |
| I | I |
--* AND <-- A1B2 AND | | | | |
==> OR v-- /OR AZB1 | | | | |
--» <--  A1A2 |[--=mmmmmmeee e | [
| Approach 1 | |
| < B4bB3 | | i
> | | See Step 6b. ] |
{ | aWD < » A3B4 AND i | |
v>0r || JOR A4B3 | Approach 2 | i
|~ A3ne [--mmmmmmee e | I
v I I | I |
--------------------------------------- I I I I I
AT --> A3 | BT v-- B3 <| | | | | |
v A |1 | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- AL | B2 --» B4 |> | | v/C Ratio = 1.22 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND WATERMAN RD Design Hour: AM
Problem Statement: ALTA

Approach 4 Exclusive right turns reduced 30 %

V/C Ratio = .78

Step 1. IDEMTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:WATERMAN RD |  -e-m-es Approach----- | MULTIPHASE SIGNAL OVERLAP |
| | » | t -1- -2« -3- 0 -4-| Possible  Volume Adjusted|
I R L N |a.No. of change : O 0 0 0fprob- Critical Carryover Critical|

FLORIN RD FRTTTL| | intervals/hour : {able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 ] 0 0]Phase in vph phase in vph |
Approach 1 << | » » A--RT | change (vph) T e et |
LT--" vvy  <*-RTH le.G/C ratio : 0 0 1 0[A2B1 149(BT) 550~ 149= 401(A2)  149|

LTH-"> <--TH 3 |d.Opposing volume : O ] 0 0]A1A2  4D1(A2) OR 140¢AT) 401]

3 TH--> <v-LTH | in vph : IAGB3  567(R3) OR 406(A4) 567
RTH-v>  ~ ~ ~ v--LT 2 |e.LT capacityon : 0 0 0 0} !

1 RT--v << | >> Approach 2 | green (vph) : | }
------------- LLTRR -------------|f.LT cepacity in : 0 0 0 0| |
| TTHTT [FLORINRD | wph (b+e) : | i

L |g.Left turn volume : 0 0 0 O] |

| 2 1] | in vph : | |

| Approach 4:WATERMAN RD |h.Is volume > cap. : : |

| (@) ? : l |

= + . I
Step 2. IDENTIFY VOLUMES, in vph I Step 5. ASSIGN LANE VOLUMES, in vph i Step 7. SUM OF CRITICAL VOLUMES I
| | l |

I l I |550(B1A2)+567(B3)+0()+G() ]

| Approach 3| J--eeeee e i ]

3: 1= 0] | l2:RT= 0 | <- 550 | = 1117 vph i

TH= 0 | | I TH=1650 | <- 550 | |

RT= 0 | v [ Lt=270 | <- 550 | Step B. INTERSECTION LEVEL OF i
-------------------------- | v- 122 | SERVICE |
<--Approach 2 | v- 149 | {compare step 7 with teble 6) ]

| Sty I

| I I ¢ | l

Approach 1--> | 67 -» PP P |
-------------------------- | 67 -» < <> | |
1:LT= 0 | * | 4: RT= 580 | 67 -> | 11 | Step 9. RECALCULATE |
TH= 200 | 1] = 0 | 200 -v [ |
RT= 200 | | | LT=1030 {------- 545 ~------ |Geometric Change: i

| Approach &| | | 668 | {Signal Change: |

| | 740 |volume Change: |

——————— + } ====omscmme ]
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

<-- AZB1 | | Approach 3| | |

| | ! | [

> <o A2 | | | | |

| | I | |

< ~  A4LB3 [-=-mmmmmmemee e | |

i | | Approach 1 | |

| | |

| See Step 6b. | I

| I l

| Approach 2 | |

s e | |

| | |
""""""""""""""""""""""" I E I
Al --> A3 | Bl v-- B3 <« | |
I I

I




Intersection: FLORIN RD AND WATERMAN RD
Problem Statement: ALTA

Critical Movement Analysis: PLANNING
Caleculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:WATERMAN RD

Approach 4:WATERMAN RD

| R v ] N
FEORINRD | RTT T L |
------------- THHHT «sesmemeaannn]
Approach 1 << | > > ~--RT |
Lr--» vVvy <”-RTH
LTH-"> <-~TH 3
3 TH--» <v-LTH i
RTH-v> e v--LT 2
i RT--v << | >> Approach 2 |
------------- LLTRR -----------—-]
| TTHTT |[FLORIN RD |
L
i 2 1| |

Step 4. LEFT TURN CHECK
mm—-mee Approach----
-1- -2- -3- -4
a.No. of change HE 1) 0 0
intervals/hour :
b.LT capacityon =: 0 0 0
change (vph) :
.G/C ratic 0 0 1
.Opposing volume : 520 0 300
in vph : i
.LT capacity on : O 0 900
green (vph) :
f.LT capacity in : 0 0 <00
vph (bte) H
.Left turn volume : 0 0 0
in vph :
|h.1s volume > cap. : NO NO
(g>f) ? :

| Step &b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

- Possible  Volume Adjusted|
O|Prob- cCritical Carryover Critical]
|able Volume to next Volume |
0|Phase in vph phase in vph |
[rescmresressastasn s e |
0|A2BT  220(B1) 173- 220= 0OCA2) 220
0JA1AZ  644(A1) OR 0(A2) 644 |
|a4B3  336(B3) OR 210(A4) 336
0|
|
0
0

|
|
|
I

====+

Step 2. IDENTIFY VOLUMES, in wph

Step 5. ASSIGN LANE VOLUMES, in wvph

| Step 7. SUM OF CRITICAL VOLUMES

|864(B1A1)+336(B3)+0()+0()

| Approach 3| f-mmeeee e |
3: Lt= 0] | | 2:rT= 0 | <« 173 | = 1200 vph
=0 | | | TH= 520 | <= 173 |======s=s==ss=sssss=sssssssaSnroomarass
RT= 0 |v | LT=400 | <- 173 | Step 8. INTERSECTIOM LEVEL OF
-------------------------- [ v- 180 | SERVICE
<--Approach 2 | v- 220 | (compare step 7 with teble &)
| |
| ! | o |
Approach 1--» | 530 -> |
-------------------------- | 530 -» < <> I =
1:t1= 0 | A | 4: RT= 300 | 530 -> | |} | Step 9. RECALCULATE
TH=1590 | bl THs 0 | 920 ~v
RT= 920 | b ] tr=610  |------- 323 ------- |Geometric Change:
i Approach 4| | | 370| |signal Change:
| | 650 | |volume Change:
Step 3. IDENTIFY PHASING | step éa. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
<--  A2B1 | | Approach 3] |
V- | | | |
> <o A2 | | i |
| I I |
<~ A4B3 [smmmmmmm e e |
| | Approach 1 |
| l
i See Step 6b. |
| !
| Approach 2 |
oo e |
| | E |
--------------------------------------- | | | i
Al --> A3 ] B1 v- B3 <] | | | |
v " | | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2--~ B4 |» | } V/C Ratio = .B4




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1%
Intersection: FLORIN RD AND BRADSHAW RD Design Hour: AM
Problem Statement: ALTA

V/C Ratio = 1.33

Step 1. IDENTIFY LANE GEOMETRY | Step &. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR i
| Approach 3:BRADSHAWRD |  ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 3 2/ ~ | IS R - T Possible Volume Adjusted)|
| R L N |a.No. of change : 0 0 o 0|Prab-  Critical Carryover Critical|

FLORIN RD JRTTTL]| | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : O @ 0 0Ojphase in vph phase in vph |
Approach 1 < < | >> ~--RT 1 | change (vph) : frmmmm e e |
2 L1--» vvyvy  <*-RTH |e.G/C ratio 0 0 0 0|B2B1  22(B1) 396~ 22= 374(B2) 22|
LTH-"> <--TH 3 |d.Opposing volume : @ 0 0 0|A1B2  374(B2) 60~ 374=  O(A1) 374

3 TH--» <v-LTH | in vph : |a1A2  609(A2) OR  OCAT) 609|
RTH-v>  ~~ v--LT 2 le.LT capacityon : 0 0 0  0]|84B3 6(B4) 457- 6= 451(B3) 6|

1 RT--v << | >> Approach 2 | green (vph) : IA4B3  451(B3) B17- 451= 366(Ab) 451
------------- LLTRR -------------|f.LT capacity in : 0 0 0 0JA3A4 366(A4) OR 189(A3) 366|
[ TTHTT |FLORIN RD | wvph (bte) : | |

| H H | |g.left turn volume : 0 0 0  Of |

|2 3 1| | in vph : I |

| Approach &4:BRADSHAW RD |h.Is volume > cap. : : |

| tarf) 2 : | |

------ - - |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in wvph | Step 7. SUM GF CRITICAL VOLUMES |
| I I I

| | 2 | |396{B1B2)+609(A2)+457 ¢ B4AB3 }+366(A4) |

| Approach 3| [-===-=- 7555  eeeeee- | i

3: LT= 10 | | | 2:RT= 870 | 000056 ~- B70 | = 1828 vph i
TH= 150 | | { TH=1080 | LT <~ 360 |=======zz== |

RT= 270 | v | L1= 40 | <vvv>> <~ 360 | Step 8. INTERSECTION LEVEL OF |
—————————————————————————— ] <- 360 | SERVICE I
<--Approach 2 | v- 18 | (compare step 7 with table &) i

| 396 -~ v- o2 e |

| 324 -~ o | F I

Approach 1--> | 60 -> S |
-------------------------- P60 -> << AN A | |
TilT= 720 | ~ | 4: RT=380 | 60 -> ITH1 T | Step 9. RECALCULATE |
TH= 180 | | | TH=2450 | 70 -v |
RT= 70 | | | LT= 830 EREELED 438883 ------- |Geometric Change: |

| Approach &| | | 571118 | |signat Change: |

| | T&47770| |volume Change: |

; : =ssnm=szoa=s |

Step 3. IDENTIFY PHASING | Step &a. CRITICAL VOLUMES, in vph | COMMEHTS |
| {two phase signal) | |

--" v-- B2B1 | | Approach 3| | |

| | I I

-=" AND <-- A1B2 AND | I | | |

-=> OR  v-- /OR A2B1 | | | i |

-=> <-- ATA2 {mmsmmmmmees e | i

| Approach 1 | |

| < BGB3 | | !

> | | See Step éb. i |

| | anp < » A3B& AND | i |
v>0rR || /CR A4E3 ; Approach 2 | |
|~ A3a4 fromemmmmmmas e | |

v | I I I I
--------------------------------------- I | | I I

Al --> A3 | B1 v-- B3 <] | [ [ | [
v | | | | Approach 4| | Exclusive right turns reduced 30 % |

| I |

[
]




Intersection: FLORIN RD AND BRADSHAW RD
Problem Statement: ALTA

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Desigh Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

| Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:BRADSHAW RD |  ------- Approach--~-~ | MULTIPHASE SIGNAL OVERLAP |

{1 3 2| 8 i :-1- -2- -3 -4e Possible  Volume Adjusted|

R L | N |a-Mo. of change ¢ 0 0 0 O|Prob- cCritical Carryover Critical]

FLORIN RD fRTTTL| | intervals/hour |able Volume to next Volume |

------------- THHHT -------------Ih LT capacity on 0 0 0 O0|Phase in vph phase in vph |

Approach 1 << [>> *--RT 1 | change {vph) R e L L L E L e LT i

2 LT--» vvvy  <*-RTH fc.G/C ratio 0 0 0 0|B2B1 154(B2) 187- 154= 33(8B1) 154]

LTH-"> <~TH 3 Id.0Opposing volume 0 0 0 0[a2B1  33(B1) 203- 33= 170(A2) 33|

3 TH--> <v-LThH I in wph |atA2  497(A1) OR 170(A2) 497|

RTH-v> A v--LT 2 [e.LT capacity on 0 0 0 0|B4B3 83(B3) 4B84- 83= 401(B4) 83|

1 RT--v << | >> Approach 2 | green (vph) |A3B4  401(B4) 827- 401= 426(A3)  401|

------------- LLTRR =-----==-----|f.LT capacity in 0 0 0 0]A3a4 426(A3) OR 397(A4) 426|

I TTHTT |FLORIN RD | wph (bte) | |

i HOH |g.Left turn volume : 0 0 0 0] |

2 3 1 | in vph ] |

} Approach &4:BRADSHAW RD |h.Is volume > cap. : : |

| (g»f) ? : i |

s=sssessssssnsmossaasssssTassEETE + ' sazmcEmos |

Step 2. IDENTIFY VOLUMES, in vph | step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |

| | I |

I | 688834 | | 187(B281)+497(A1)+484 (B384 }+426(A3) |

| Approach 3| |==m=m-- 022298  eeeee-- | i

3: LT=880 | | | 2:rT= 290 | 077764 ~- 290 | = 15%94 vph i

TH=2480 | | I TH=360 | [T11 11 <- 120 | =|

RT= 600 | v | LT=340 | <vvVv>o> <- 120 | Step 8. INTERSECTION LEVEL OF i

-------------------------- | <- 120 | SERVICE i

<--Approach 2 | v- 153 | (compare step 7 with table &) ]

| 154 -~ v- 1871 eeeeeas ]

| 126 -» I [ Fo ]

Approach 1--> | 357 ->» P e |

-------------------------- | 357 -» << h N ] ]

1:LT= 280 | “ | 4z RT= 60 | 357 -> [T E T | Step 9. RECALCULATE |

TH=1070 | | | TH=1190 | 710 -v | ]

RT= 710 | | | L1=150  |------- 333 - [Geometric Change: |

| Approach 4| | | B69996 | |Signal Change: |

[ I 387770 | |volume Change: |

+ $==coosroooommmm ====|

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

! (two phase signal) | f

--* y-- B2B1 I | Approach 3| | |

| I | | I

--" AND <-- AB2 AND | | ] | |

--> OR -~ /OR AZB1 | | ] I |

--> <= ATA2 [-mmmmrmememee mmmeooas ] |

| Approach 1 i |

| < B4B3 | i |

> | See Step 6b. | |

| | AMD < ~ A3B4 AND | | |

v>OorR || /OR A4LB3 | Approach 2 | |

| *~ A3AG |omsmmmmeneeee e | |

v | I I I I

--------------------------------------- | | I z |

Al --> A3 | BT v-- B3 <| | | I I |
v~ I 1 | Approach 4] | Exclusive right turns reduced 30 %

A2 <-- A | B2--* B4 |> | | v/C Ratio = 1.16 |




Intersection: FLORIN RD AND VINEYARD RD
Problem Statement: ALTA

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:VINEYARD RD

A

| R L | N
FLORIN RD |[RTTTL| |
------------- THHHT =--sesseeneas
Approach 1 < < | > > “--pr |
LT--" VVY <"-RTH
LTH-"> <==TH 3
3 TH--> <v-LTH |
RTH-v> ann y--LT 2
1 RT--v << | >»> Approach 2 |
------------- LLTRR -----==m---en
| TTHTT JFLORIN RD |
LI
IZ 1] |

Approach 4:VINEYARD RD

Step 4. LEFT TURN CHECK
“eme--- Approach----
: -1- -2- -3- -4
la.No. of change : 0 0 0
intervals/hour @
|b.LT capacityon : 0 0 0O
change (vph) :
|e.G/C ratio i 00
|d.Opposing volume : 530 0 750
in vph :
|e.LT capacity on 0 0 450
green (vph)
f.LT capacity in 0 0 450
vph (bte)
|g.Left turn volume : 0 0 DO
in vph :
|h.1s volume > cap. : NO O

(g>f) ?

l Step &b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

|
|

- Possible  Volume Adjusted|
0]prob-  cCritical Carryover Critical]
|able Volume to next Volume |
O|phase  in vph phase in vph |
e |
0|A281  83¢E1) 177- 83= 94(A2) 83|
0]A1A2  207(A1) OR  94CA2) 207
|A4B3  525(A4) OR 413{B3) 525|
0|
!
0
0

|
|
|
!
|

====+

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOI.UMES

|290¢B1A1)+525(A& )+0()+0()

| Approach 3| |=====--  emmeees |
3: L= 0 i I | 2:RT= 0 1 <- 177 | = 815 vph
TH= 0 | | |  TH=530 | <= 177 | =
RT= 0 | v | L1=150 | <- 177 | Step B. INTERSECTION LEVEL OF
-------------------------- | v- 68 | SERVICE
<--Approach 2 | v- 83 | {compare step 7 with table &)
| iy
| | [ A |
Approach 1--> | 207 -> | e
-------------------------- | 207 -> < <> | e
1:LT= 0 | ~ | 4z RT= 750 | 207 -» 111 { Step 9. RECALCULATE
TH= 620 | 1 ™= 0 } 20 -v i
RT= 20 | | § LT= 750 [«===--- 437 - |Geometric Change:
| Approach 4| | | 135 | |signal Change:
| | 380 | [Volume Change:
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
<--  A2B1 | | Approach 3| |
| | | |
--> <= AlA2 | | | |
| | | |
< ~  ALB3 | -------------------------- ]
I | Approach 1 I
| |
| See Step 6b. |
| |
I Approach 2 |
[=mmmmmmmmee e |
| | | !
""""""""""""""""""""" | [ | i
Al --> A3 | B1 v-- B3 <| | i | |
v " [ ] | | Approach 4} | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --° B4 |> | | v/C Ratio = .57




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND VINEYARD RD Design Hour: PM
Problem Statement: ALTA

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK i Step éb. VOLUME ADJUSTMENT FCR |
| Approach 3:VINEYARD RD | S e Approach----- | MULTIPHASE SIGNAL OVERLAP |
| | 8 | : -1- 2= =3- -4-| Possible  Volume Adjusted|
| R L | N |a.Mo. of change : 0 0 0 O|Prob- Critical Carryover Critical|

FLORIN RD [RTTTL | | intervals/hour : |able Volume to next Volume |
————————————— THHHT -------------|b.LT capacityon : O i i 0|Phase in vph phase in vph |
Approach 1 << | » » *--RT | change (vph) : |mmmm e e I
LT=-" VAR <*-RTH |e.G/C ratio : 0 0 1 0]A2B1  341(B1) 207- 341= O(A2)  341|
LTH-"> <--TH 3 |d.Opposing volume : 620 0 280  0|A1A2  476(AT) OR  0(A2) 476|
3 TH--> <v-LTH | in vph : |a4B3  196(A4) OR  55(B3) 196]
RTH-v>  ~ * v--LT 2 |e.LT capacityon : 0 0 920 0|
1 RT--v << | >> Approach 2 | green (vph) : |
------------- LLTRR =---=--------|f.LT cappeity in : 0 0 920 O
| TTHTT |FLORIN RD | veh (bve) : |
| & v | |[g.left turn votume : 0 0 0 0]
| 2 1 | in vph : |
| Approach 4:VINEYARD RD |h.Is volume > cap. : NO NO '
: |

| (gvf) 2

Step 2. IDENTIFY VOLUMES, in vph

| Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
| | E
|

| i |B17¢B1AT)+196(A4)+0()+0()

Approach 4 Exclusive right turns reduced 30 %

V/C Ratio = .71

|

|

|

l

|

|

|

|

I

|

I

l

| Approach 3| [rommmme e | ]

3: L= 0| | | 2:rT= 0 | <= 207 | = 1013 wph |
Th= 0 | | | Th=620 | <- 207 | |
RT= 0 | v | LT=620 | <- 207 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 279 | SERVICE f
<--Approach 2 | v- 341 | {compare sten 7 With table 6) |

| | e |

| | { ¢ | |

Approach 1--> | 153 -> N S LT R i
-------------------------- | 153 -> << > | ]
1:LT= 0 ] ~ ! 4: RT= 280 | 153 ->» I I I I Step 9. RECALCULATE !
TH= 460 | | ] T™= 0 | 680 -v | |
RT= 680 | | | LT= 100 [-=====- 2 -me---- |Geometric Change: |

| Approach 4] | | 548 | |signal Change: I

| | 550 | |volume thange: i

- } E
Step 3. IDENTIFY PHASING l Step &a. CRITICAL VOLUMES, in vph I COMMENTS E
| (two phase signal) | i

<--  AZB1 | | Approach 3| | ]

v-- | | | | E

--» <-- AlA2 | | | | ;

| | | | !

< "~ A4B3 [m-mmmmmmmm e i |

. | Approach 1 i I

| | |

| See Step éb. ] |

| | |

| Approach 2 | |

|==mmmmmemeee e | |

| [ | I
--------------------------------------- | | | |
A1 --> A3 | Bl v-- B3 <« | | t
| I E

|




Critical Movement Analysis: PLANNING
Calculation Form 1

Intersection: GERBER RD AND ELK GROVE-FLORIN RD

Problem Statement: ALTA

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY

| Approach 3:ELK GROVE-FLO|

|17 3 2] ~
| R L | N
GERBER RD FRTTTL|
------------- THHHT --reeeeecanas
Approach 1 < < | »» ~--RT 1
2 LT--* v VvV <*-RTH
LTH-"> : <--TH 2
2 TH--> <y-LTH
RTH-v>  ~ ~~ v--LT 2
1 RT--v << | »> Approach 2
------------- LLETRR ---meeeemooo-
| TTHTT |GERBER RD
| HoH
2 3 1]
|

Step 4. LEFT TURN CHECK

: -1-

|a.No. of change 0
intervals/hour :

b.LT capacity on : 0
change (vph) :

c.G/C ratio : 0

.Opposing volume : O
in vph H

.LT capacity on : 0
green (vph) H

f.LT capacity in : O
vph (b+e) :

lg.Left turn volume : 0

in vph

Approach 4:ELK GROVE-FLOh.Is volume > cap. :

(g>f) ?

Approach----
-2- -3- -4

1} 0

0 0

0 0

0 1}

0 0

0 0

0 0

| Step 6b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

-1 Possible Volume Adjusted)
0[Prab-  Critical Carryover Critical]
|able Volume to next Volume |
0|Phase in vph phase in vph |
| |
0|B281  83(B1) 215- B88= 127(B2) 88|
0|A1B2  127(B2) 210- 127= 83(A1)  127|
|A1A2  5B0¢A2) OR  83cal) 580
0|B4B3  143(B4; 440- 143= 297(B3) 143 |
[A4B3  297(B3) 1110- 297= 813(A4)  297|
0]A3A4  B13(A4) OR 307(A3) 813]
I

0]
I

Step 5. ASSIGN LANE

VOLUMES, in vph f Step 7. SUM OF CRITICAL VOLUMES

133311 | |215¢B1B2)+580¢A2)+440(B4B3)+813(A4)
} Approach 3| J-=-=---- 300014  m--meee |
3: LT= 260 | | | 2:RT= 500 | 077773 ~- 500 | = 2048 vph
TH= 920 | | I TH=1160 | R <- 580 |
RT= 130 | v [ LT= 180 | TVVV>D> <- 580 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 72 | SERVICE
<--Approach 2 | v- 88 | (compare step 7 with table 6}
| e
| 215 - I | Fo
Approach 1--> | 176 -~
-------------------------- | 200 -> <X AAN i =
1:LT= 390 | A | 4= RT= 70 | 200 -> P | Step 9. RECALCULATE
TH= 400 | [ | TH=3330 | 300 -v 111 |
RT= 300 | | | LT=g00 EREEEEE 43111 ------- |Geometric Change:
| Approach 4] | | 461117 | Isignal Change:
| | Do0O0ODD | |Volume Change:
+ 4
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
==~ y-- B2B1 | { Approach 3| |
i I i |
--" AND <-- A1B2 AND I | } |
--> OR v-- JOR AZB1 | ! ! [
--> <-- A1A2 |---mmmmmee e |
| Approach 1 |
| < B4B3 | I
o] | See Step 6h. |
I | aND <~ A3B4 AND | i
v>0R || JOR A4B3 | Approach 2 |
|~ A3A4 [-ommmmmemee e |
v | l I |
-------------------------------------- | | I |
Al --> A3 | Bl v-- B3 < | | | |
v " I | Approach 4| | Exctusive right turns reduced 30 %
AZ <-- A | B2 --* B4 > | | ¥/C Ratio = 1.49




Critical Movement Analysis: PLANNING
Calculation Form 1

Intersection: GERBER RD AND ELK GROVE-FLORIN RD
Problem Statement: ALTA

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

| Step 4. LEFT TURN

| Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:ELK GROVE-FLO{  ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |

It 3 2| ~ i t -1- -2- =3- -4 Possible  Volume Adjusted|

R L N |a.Ne. of change : 0 0 0 O|prob- cCritical Carryover Critical|

GERBER RD FRTTTL] | intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 0 0 0|Phase in wph phase in vph |
Approach 1 < < | > > ~--RT 1 | change (vph) : [=mmmm e e |
2 L1--" vvy  <*RTH |c.6/C ratio : 0 0 0 0|B2B1  T7(B2) S4- T7= 17(B1Y 77|
LTH-"> <--TH 2 jd.Opposing volume = 0 0 0  0]a28] 17(81) 315- 17= 298(A2) 17|

2  TH--» <v-LTH I in vph : [A1A2  595(A1) OR Z29B(A2) 595]
RTH-wv>  ~ ~» v=-LT 2 |e.LT capacityon : 0 0 0 O|B4B3 193(B3) 253- 193= 60(B4) 193]

1 RT--v << | >> Approach 2 | green {vph) : |A3B4  60(B4) B17- 60= 757(A3) 60|
------------- LLTRR -------------|f.LT capacity in 0 0 0 O0|A3A4 757(A3) OR 500(A4) 57|
[ TTHTT |GERBER RD | veh (bre) | !

| H H | |[g-Left turn volume : 0 0 0 O ;

2z 3 1] | in wvph : | |

| Approach 4:ELK GROVE-FLO|h.ls volume > cap. : : ]

| (g>f) 2 : I I

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES I
| | | I |

| |388822 i |94¢B2B1)+595(A1)+253(¢B3B4 )+757(A3) |

| Approach 3| | EEEEEED 211105  eemna-- ! |

3: LT= 460 | | | 2:RT= 340 | 077773 A~ 340 | = 1699 vph |
TH=2450 | | | TH= 630 | NEEEN <- 315 | J
RT= 320 | v | LwT=170 | <VVYD>D> <- 315 | Step B. INTERSECTION LEVEL GF |
-------------------------- | v- 77| SERVICE i
<--Approach 2 | v- 9% | (compere step 7 with table 6) |

| e !

| 77 -~ I R |

Approach 1--» | 63 -~ N P L LY i
-------------------------- | 565 -> <A RS | === |
T:iLT= 140 | ~ ] 4: RT= 150 | 565 -> EREEN | Step 9. RECALCULATE |
TH=1130 | | { TH=1500 | 850 -v | |
RT= 850 | { | LT=350 [-~-=---- 115551 ------- |Geometric Change: |

| Approach &| | | 950005 | |signal Change: |

| i 380000 | |volume Change: |

_________ + + _.|

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
! {(two phase signal) | |

--* y-- B2B1 | } Approach 3| i |

| | I I I

«-* AND <-- A1B2 AND | | | | |

-=> OR v-- JOR AZB% | | | | I

--> <--  AlA2 |mrmmmmmeee el | ;

| Approach 1 i i

| B4B3 | | |

> ] See Step 6b. | |

P ] AaND <~ A3B4 AND | | |
v>orR || JOR A4B3 | Approach 2 | |

| A3AL R [ [

v ! | | | |
---------------------------------- [ [ | I |
Al --> A3 | B1 v-- B3 <| | | | | !
~ I 1 1 | Approach 4| | Exclusive right turns reduced 30 % i

AZ <=-  Ad | B2 --* B4 |> | | v/C Ratio = 1.24 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND WATERMAN RD
Problem Statement: ALTA

Design Hour: AM

Step 4. LEFT TURN

Step 1. IDENTIFY LANE GEOMETRY CRECK | Step 6b. VOLUME ADJUSTMENT FOR I

Approach 4:WATERMAN RD

jh.1s volume > cap.

I
| Approach 3:WATERMAN RD | ------. Approach----- ! MULTIPHASE SIGNAL OVERLAP |
[1 2 2] . | -1- =2« -3 -4-} Possible  Volume Adjusted)
| r L |} N la.No. of change 0 0 0 O|prob- Critical Carryover Critical]
GERBER RD jrRTTTL| | intervals/hour |able Volume to next Volume |
------------- THHHT -------------[p.LT capacity on 0 0 0 D0O|phase  in vph phase in vph |
Approach 1 << | > > ~--RT 1 | change (vph) [-mm o e |
2 LT--» vVvv  <*-RTH |e.G/C ratia : 0 0 0 o[t 33(B1) 50- 33= 17(B2) 33|
LTH-"> <--TH 2 |d.Opposing volume : 0 0 0 OJA1B2  17¢(B2) 230- 17= 213(A1) 17|
2 TH--> <v-LTH | in vph : |[A1A2  4B5(A2) OR 213¢AT) 485
RTH-v>  ~~ " v--LT 2 |e.LT capacityon : 0 0 0 0]84B3  33(B4) 226- 33= 193(B3) 33|
1 RT--v << [ >> Approach 2 | green (vph) : {A4B3  193(B3) 565- 193= 372(A4) 193]
------------- LLTRR -----------=-|f.LT capacity in : 0 0 0 OjA3A4 372(A4) OR 170(A3) 372]
| TTHTT |GERBER RD | wph (bre) : | ’
| 4 H | |g.Left turn volume : 0 0 0 0
|2 2 1] | in wvph :
| :

| ta>f) ?

Step 5. ASSIGN LANE

VOLUMES, in wph

| Step 7. SUM OF CRITICAL VOLUMES

|
I
|
I
I
I
!
|
I
I
|

| 111 | |50(B1B2)+485(A2)}+226(B4B3)+372(A4)
| Approach 3| | EEEEEE 67723 eeeeeas |
3: LT= 60 | | | 2:RT= 170 | 00073 ~- 170 | = 1133 vph
TH= 340 | | | TH= 970 | FEL L <= 485 |===s=====sssssss====szssssssszsas==sss=n |
RT= 460 | v | 1= 60 | <vv>> <- 485 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 27 | SERVICE |
<--Approach 2 | v- 33 ] (compare step 7 with table &) |
| I |
| 5o - ! | o | |
Approach 1--» | 41 -~ N PP |
-------------------------- | 230 -> <<t ry | |
1:LT= 90 | ~ | 4: RT= 240 | 230 -» EEER | Step 9. RECALCULATE i
TH= 460 | Pl TH=1130 | 80 -v i |
RT= 80 | | | LT= 410 |------- 21552 ------- [Geometric Change: |
| Approach 4] | | 28664 | |$ignal Change: i
| I 65550 | |Volume Change: ]
______ + + I
Step 3. IDENTIFY PHASING [ Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
--" y-- B2B1 | | Approach 3| | ]
I I | | |
== AND <-- A1B2 AND | | i | |
--> DR wv-- /OR A2B1 | | | | |
-ex <= ATA2 [=mmmmmmeaee e | |
| Approach 1 | |
| < B4B3 | I |
> | { See Step 6éb. | |
| | AND < » A3B4 AND | ] ]
v>0R || /OR A4B3 | Approach 2 | |
|~ A3A4 |-ommmmmee e | |
v I I I I E
-------------------------------------- | | | I I
At --> A3 | Bl v-- B3 <] | i | | |
v~ | 1] | Approach 4] | Exclusive right turns reduced 30 %
A2 <-- A4 | B2--~ B4 |> | | V/C Ratio = 82 |




Intersection: GERBER RD AND WATERMAN RD
Problem Statement: ALTA

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

| Step 6b. VOLUME ADJUSTMENT FOR

|
| Approach 3:WATERMAN RD |  ==meaee Approach----- | MULTIPHASE SIGNAL OVERLAP i
|1 2 2] g | -1 -2- -3- -4 Possible  Volume Adjusted|
I R L | N |a.No. of change : 0 0 0 OfProb- Critical Carryover Critical|
GERBER RD IRTTTL| | intervals/hour : jable Volume to next Volume |
------------- THHHT -=-----------|b.LT capacityon : O 0 0 O|phase in vph phase in vph |
Approach 1 << | > > *--RT 1 | change (vph)} : J o e i
2 LT--~ vVvYy <*-RTH }c.G/C ratio : 0 Q 0 0]|B2B1  116¢B2) 165- 116= 49(B1) 116]
LTH-*> <-TH 2 |d.Opposing volume : 0 0 0 0}a2n1 49¢B1) 315- 49= 266(A2) 49|
2 TH--> <v-LTH | in vph [A1A2  455(A1) OR 266(A2) 455]
RTH-v> ~onon v--LT 2 |e.LT capacity on 0 0 0 0|B4B3 72(B3) 138- 72= 66(B4) 72|
1 RT--v << | >> napproach 2 | green (vph) : [A3B4  66(B&) 475- 6= 409(A3) 66|
------------- LLTRR -------------|f.lT capacity in = 0 0 0 O]A3A4 4D9(A3) OR 255(A4) 409|
| TTHTT JGERBER RD | wvph (bre) : | |
| B H ] |g-Left turn volume : 0 0 0 0| i
{2 2 1] | in wph : | {
| Approach 4:WATERMAN RD |h.!s volume » cap. : : |
| t(g>f) 2 : i |
_____ " ; =sozo ____I
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES I
I I I I
| | 14411 | [165(B2813+455(A1)+138(B3B4 }+409(A3) |
| Approach 3{ [------- 47713 a-eeea- | |
3: LT= 250 | | | 2:RT= 90 | 05538 ~e 90 | = 1167 vph |
TH= 950 | | | =630 | EEEE <= 315 | |
RT= 140 | v | Lt=300 | <vvo>> <~ 315 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 135 | SERVICE |
<--Approach 2 | v- 165 | {compare step 7 with table 6) |
! e !
| 116 -~ 1 | o 1
Approach 1--> | 95 - N EE PP |
-------------------------- | 455 -» << A i m=== ]
tilT= 210 | ~ | 4z RT= 150 | 455 -> HEEN | Step 9. RECALCULATE i
TH= 910 | || TH=510 | 360 -v | : |
RT= 360 | | | LT= 130 EEREEEE 221 ------- fGeometric Change: I
| Approach 4] | I 75555 | [signal Change: |
| | 29550 | [Volume Change: |
+ + |
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
~-* v-- B2B} | | Approach 3| | |
| I I | |
--" AND <-- A1B2 AND | | | | |
--> OR wv-- /OR A2B1 | | | | |
--> <-- AlA2 frmmmmmmmmmeee e ] i
| Approach 1 | [
| < B4B3 | | |
> | | See Step 6b. | |
| | aMD < ~ A3B4 AND | | |
v>or || /OR A4E3 | Approach 2 | |
|~ A3A4 R e ELE R P PR | |
v | I I | |
----------------------------------- I | I I I
Al --> A3 | Bt v-- B3 < | ! | i |
v~ | 1 | | Approach 4] | Exclusive right turns reduced 30 % |
A2 <-- a4 | B2 --* B4 |> ! ! v/C Ratio = .85 |




Intersection: GERBER RD AND VINEYARD RD

Problem Statement: ALTA

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:VINEYARD RD

f1 2 2| -
I R L | N
GERBERRD | RTTTL |
------------- THHHT --re-ermeeaas
Approach 1 << | > > ~--RT 1
2 LT--~ v VY <"-RTH
LTH-"> <--TH 2
2 TH--» <y-LTH
RTH-v> AR v--LT 2
1 RT--v << | »> Approach 2
————————————— LLTRR ==mumcenaeao-
| TTHTT |GERBER RD
| o o
l2a 2 1]
I

Approach 4:VINEYARD RD

| Step 4. LEFT TURN CHECK

I ST S Approach~--~
| : -1- -2- -3- -4
|a.No. of change : 0 0 0

l intervals/hour :

|b.LT capacity on : 0 ] 0

| change (vph) :

|e.G/C ratio : 0 0 ]
|d.Opposing velume : 0 0 0

| in vph :

le.LT capacityon : O o 0

! green (vph)

[f-LT capacity in 0 0 0

| vph (bte)

|g.Left turn volume : 0 0 0

| in vph :

|h.is volume > cap. :

| (g»f) ? :

| Step 6b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

- Possible  Volume Adjusted|
0|Prob- Critical Carryover Critical]
|able Volume to next Volume |
0|Phase in vph phase in vph |
_______________________________________ l
OIBZB1 6(B1) 281- &= 275(B2) 6!
0J/aA1B2  275(B2) 80- 275= O(A1) 275]
|a1A2  105¢A2) OR  O(AT) 105]
0|B4B3 6(B4) 88- &= B2(B3) 6|
|a4B3  82(B3) 505- 82= 423(A4) 82|
0|A3A4  423(A4) OR  T7O0(A3) - 423|
0

|
|
!
|

Step 5. ASSIGN LANE VOLUMES, in wph

| Step 7. SUM OF CRITICAL VOLUMES

| 1 | [281(B1B2)+105(A2)+BB(B4B3)+423{A4)
| Approach 3| |------- L |
3 LT= 10 | | | 2:RT= 150 | 05556 ~- 150 | = 897 vph
TH= 10 | | | TH=180 | NERE < 90 |
RT= 100 | v | tt= 10 | SRLVIRVIE <- 90 | Step 8. INTERSECTION LEVEL OF
-------------------------- t v- 5| SERVICE
<--Approach 2 | v- 6] {compare step 7 with table &)
| |
| 21 - | | e |
Approach 1--> | 230 -~ b e
-------------------------- | 80 -> << ™ h !
1:LT= 510 | 4] 6: RT= 20 | BO -» RN | Step 9. RECALCULATE
TH= 160 | | | TH=1010 | 30 -v |
RT= 30 | { | L1=160 [-==---- 55  ------- |Geometric Change:
| Approach 4| | | 87002 | |signal Change:
| | 82550 | |volume Change:
——————— + ===mmom=zood
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
== y=- B2B1 | | Approach 3| i
I | | I
=-* AND <-- A1B2 AND | | | |
--> OR v-- /OR A2B1 | | | |
--> <-- AlA2 [-===mmmmee e |
| Approach 1 |
b < B4B3 | |
> | { See Step 6b. |
| | aND <~ A3B4& AND I |
v>0 || JOR A4B3 | Approach 2 |
| ~  A3A4 R e L J
v E | E i
""""""""""""""""""""" I | | |
Al --> A3 | BT v-- B3 < | | [ |
v | 1 | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --~ B4 |» | | V/C Ratio = .65




Intersection: GERBER RD AND VINEYARD RD
Problem Statement: ALTA

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

[ Step 4. LEFT TURN CHECK

| Step éb. VOLUME ADJUSTMENT FCR

| Approach 3:VINEYARD RD |  ---ee-e Approach----- | MULTIPHASE SIGNAL OVERLAP
{1 2 2| * | : -1~ -2- -3- -4-] Possible  volume Adjusted|
i = L | N |a.No. of change ] ] ] 0|Prob- Critical Carryover Critical|
GERBER RD | RTTTL | | intervals/hour |able volume to next Volume |
------------- THHHT =--ccwcew-e-e|b.LT capacity on : 0 ] ] 0|Phase in vph phase in vph |
Approach 1 << | » > ~--RT 1 | change (vph) : R R EEE T |
2 LT-- vvv o <"-RTH |e.6/C ratio : 0 0 0 olg2B1  61(BTY 83- 61= 22(B2) 61|
LTH-"> <--TH 2 |d.Opposing volume : 0 0 0 0[a182  22(B2) 140- 22= 118(AT) 22|
2 TH--» <v-LTH | in vph : |A1A2  11B(A1) OR  75¢A2) 118]
RTH-v>  ~ ~ 7 v--LT 2 {e.LT capacityon : 0 0 0 0|B4B3  22(B4) 39- 22= 17(B3) 22|
1 RT--v << | >> Approach 2 | green {vph) : | A4B3 17(B3) 30- 17= 13(A4) 17|
------------- LLTRR -------------|f.LT capacity in : O 0 0 0|A3AL  400(A3) OR  13(A4) 400§
| TTHTT |GERBER RD | vph (bre) : | i
| w n | [g.Left turn votume : 0 0 0 0] |
|2 2 1] | in vph : | |
| Approach &4:VINEYARD RD |h.Is volume > cap. : 3 |
| (g»f) ? | |
— : " —— I
Step 2. IDENTIFY VOLUMES, in vph | step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| I I I
[ | 44 I {83(B1B2)+11B(A1)+39(B4B3 )+400(A3) }
| Approach 3| |-==---- 60012  e------ | |
3: LT= 40 | | | 2:RT= 50 | 00082 ~= 50 | = 640 vph |
TH= 800 | | | =150 | RN < 75| |
RT= 60 | v | L= 110 | <vv>r> <- 75 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 50 | SERVICE |
<--Approach 2 | v- 61 | (compare step 7 with table &) |
| e !
| 8- | | &l |
Approach 1--> | 68 -~ I P PP ]
-------------------------- | 70 -» <<t |s=====sza==== =]
1:LT= 150 | * ] 4:RT= 10 |} 70 -> RN | Step 9. RECALCULATE |
TH= 140 | || Th= &0 | 200 -v | i
RT= 200 | | | L= 70 [===m=-- eeeeaes |Geometric Change: !
| Approach 4| | | 33331 | |signal Change: i
| | 92000 | |Volume Change: |
I ; : I
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) ; |
--" y-- B2B1 | | Approach 3} i |
I | I | |
--* AND <-- A1B2 AND | { | | |
--> OR v-- /OR A2B1 | | | | |
--> <--  AlA2 |--mmmmmees e | |
| Approach 1 | ]
| < B4B3 | | i
> | ! See Step 6b. | |
| | aND < » A3B4 AND | | |
v>orR || /OR A4B3 | Approach 2 | I
P~ A3AL [=mmmmmmmeeee e | |
v ol | | | | I
--------------------------------------- | | ! | |
At --> a3 | Blv-- B3 «<| | | | I |
v | 1] | Approach 4| | Exclusive right turns reduced 30 % |
A2 <-- A& | B2 -~ B&|> | | v/C Ratio = .47 |




Intersection:
Problem Statement: ALTA

GERBER RD AND BRADSHAW RD

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

UMY LATIVE

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
Approach 3:BRADSHAW RD

|1 3 2| A
| R b | N
GERBER RD |RTTTL |
------------- THHHT ---------oene
Approach 1 << | > > ~--RT 1
2 iT--n vVY <*-RTH
LTH-"> <--TH 2
2 TH--» <y-LTH
RTH-v> an v--LT 2
1 RT--v << | >> Approach 2
""""""""" LLTRR =--=-=o-------
| TTHTT |GERBER RD
| wow
2 3 1]
|

Approach 4:BRADSHAW RD

| Step 4. LEFT TURN CHECK ]

[ tg>f) ?

Step éb. VOLUME ADJUSTMENT FOR |

Step 2. IDENTIFY VOLUMES, in vph

[ Approach----- | MULTIPHASE SIGNAL OVERLAP |
i : -1 .25 -3 -4- Possible  Volume Adjusted)
[a.Mo. of change : 0 0 0 O|prob- critical Carryover Critical]
| intervals/hour : |able velume to next Volume |
|b.LT capacity on 0 0 0 O|Phase in vph phase in vph |
| change (vph) : [-=mmm e |
|c.G/C ratia : 0 0 0 0|s2B1  B8B(B1) 270- B8B8= 182(B2) 88|
|d.0Opposing volume 0 0 ] 0[a1B2  182(B2) 170~ 182= O(A1)} 182|
| in vph : |A1A2  250¢A2) OR  O(A1) 250|
|e.LT capacity on  : 0 0 0 0{B4B3 29(B4y 149- 29= 120(B3) 29|
| green (vph) : [A4B3  120¢B3) 633- 120= 513(A4)  120|
[f.LT capacity in  : 0 0 ' 0  0]A3A4 513(A4) OR 159¢A3) 513]
| vph (bre) : | |
[g-Left turn volume = 0 0 0 0] !
| in vph : } |
Ih.Is volume > cap. : : |
: | I

= I

Step 5. ASSIGN LANE VOLUMES, in wph |

Step 7. SUM OF CRITICAL VOLUMES

2111 | |270{B1B2)+250(A2)}+149(B4B3 }+513(A4)
| Approach 3| |«s=---- 055522  -me-me- |
3: LT= 52 ] | | 2:RT= 210 | 699939 A~ 210 | = 1182 vph
TH= 476 | | I TH= 500 | RN <- 250 |==== =
RT= 206 | v [ LT=160 | <vvv>> <- 250 | step 8. INTERSECTION LEVEL OF
-------------------------- | v- 72 SERVICE
<--Approach 2 | v- 88 | (compare step 7 with table &)
| I
| 270 -~ ! | o |
Approach 1--» | 221 -~ | L
-------------------------- [ 170 -> <A NNy |
TilT= 490 | ~ | 4: RT= 160 | 170 -> NEEER | Step 9. RECALCULATE
TH: 340 | |1 TH=1%00 | 90 -v |
RT= 90 | || LT= 270 [-==---- 116661 --———--- |Geometric Change:
| Approach 4| | | 423336 | |Signal Change:
| | 923330 | [volume Change:
+o=Tmms s=s=zozmozos
Step 3. IDENTIFY PHASING | Step &a. CRITICAL VOLUMES, in vph | COMMENTS
i (two phase signal) i
--* v--  B2B1 | | Approach 3| |
I I I I
.-~ AND <-- A1B2 AND I ! i i
--> OR wv-- FOR A2B1 i i | i
--> <-- A1A2 [rmmmmmmmme e e |
| Approach 1 |
| < B4B3 | |
> | | See Step &h. |
| | AND <~ AZB4L AND | |
v>Oor || /OR A4B3 | Approach 2 |
| ~  A3A4 [-==mmmmmmmmee s |
v | | | I
--------------------------------------- ! | | I
Al --> A3 | Bt v-- B3 <] | | | i
v Pt | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 - B4 |» | | V/C Ratio = .86




Intersectijon:
Problem Statement: ALTA

GERBER RD AND BRADSHAW RD

ATTACHMENT 5E

Critical Movement Analysis: PLANNING

Calculation Form 1

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD

|t 3 2} -~
| R L ] N
GERBER RD [RTTTL |
------------- THHHT =--eeooenmoe-
Approach 1 < < | > > ~--RT 1
2 LT--* vVvYy <*-RTH
LTH-"> <--TH 2
2 TH--> <v-LTH
RTH-wv> aonon v--LT 2
1 RT--v << | >> Approach 2
————————————— LLTRR -----------m-
| TTHTT |GERBER RD
| W o
|2 3 1}
|

Approach 4:BRADSHAW RD

| Step 4. LEFT TURN CHECK

P e Approach----
| :-1- -2 -3- -4
|a.No. of change : 0 0 0

| intervals/hour

|b.LT capacity on : O 0 0

| change (vph) :

|e.G/C ratio 0 0 0
|d.0Opposing volume 0 0 0

| in vph

|e-LT capacity on  : @ 0 0

| areen (vph) :

|f.LT capacity in : 0 0 0

| wph (bre) :

|g.Left turn volume : O 0 i}

| in vph :

|h.1s volume > cap. :

| tg>f) 2

| Step 6b. VOLUME ADJUSTMENT FOR |
-] MULTIPHASE SIGNAL OVERLAP |

-1 Possible  volume Adjusted|
O|Prob- Critical cCarryover Critical|
|able Volume to next Volume |
0|Phase in wph phase in vph |
[ roaemeee e |
0|B2B1  B8B(B1) 165- 88= 77(B2) 88|
0|a1B2  77(B2) 270- 77= 193(A1) 77|
|A1A2  245¢A2) OR 193¢A1) 245
0{B4B3  45(B4) 61- 45= 16(B3) 45|
[A4B3  16(B3) 263- 16= 247(A4) 16|
0]A3A4  618(A3) OR 247(A4) 618}
| i
0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

[
| I |
I

| step 7. SUM OF CRITICAL VOLUMES

| 3666 | | 165(B1B2)+245 (A2)+61(B4B3)+618(A3)
| Approach 3§ |===---- 611134 —eeeee- |
3: LT= 82 | | | 2:r7= | 188875 A 80 | = 1089 vph
Th=1855 | | | = 490 | NEREN <= 245 |s===m=ms======= =
RT= 561 | v | LT=160 | <VVYVYZE> <- 245 | Step 8. INTERSECTION LEVEL OF
-------------------------- i v- 72 | SERVICE
<--Approach 2 | v- B8 | (compare step 7 with table 6}
| | e
| 165 -~ | | ¢ |
Approach 1--> | 135 -~ I
-------------------------- | 270 -» <€A ANy |
i:LT= 300 | A | 4: RT= 200 | 270 -> P | Step 9. RECALCULATE
TH= 540 | | | TH= 790 | 300 -v [
RT= 300 | || L1=110 |-=-n--- 2222 ------- |Geometric Change:
| Approach 4] | | 656660 | ]signal change:
| | 103330 | [volume Change:
o=y X —
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS
{ (two phase signal) !
--" y-- B2B1 | | Approach 3| i
| f l |
--~ AND <-- A1B2 AND ! | | |
--> OR v-- /OR A2B1 | | | |
--> <=- A1A2 R annnt |
| Approach 1 |
I < B4B3 | |
> | See Step 6b. i
| | AND <~ A3B4 AND | |
v>0rR | | /OR A4B3 ] Approach 2 |
| =~ A3 frommmmmmeee e ]
v | ! f |
--------------------------------------- | | | |
Al --> A3 | 81 v-- B3 «<| | | | |
v A | 1 | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --% B4 |> | | v/€ Ratio = .79




ATTACHMENT 5E

APPENDIX E

Cumulative Plus Dispersed Core Alternative
Level of Service Calculations



ATTACHMENT 5E

Critical Movement Analysis: PLANMING
Calculation Form 1
Intersection: FLORIN RD AND ELK GROVE-FLORIN RD Design Hour: AM
Problem Statement: ALTD

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMEMT FOR i
| Approach 3:ELK GROVE-FLO| «s---e- Approach----- | MULTIPRASE SIGNAL OVERLAP |

11 3 2| ~ | r-1- -2- -3 -4- Possible  Volume Adjusted)|

| R L | N fa.No. of change : 0 0 0 O|prob- cCritical Carryover Critical|

FLORIN RD [RTTTL| | intervals/hour jable Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 0 0 OjPhase in vph phase in vph |
Approach 1 << { >> ~--RT 1 | change (vph) : |- |
2 LT--» vvyvy  <*-RTH |e.G/C ratio : 0 0 0 0|B2B1 121(B1y 286~ 121= 165¢(B2) 121]
LTH-"> <-TH 3 |d.Opposing volume : 0 0 O  OfA1B2 145(B2) 187- 165= 22(A1)  165|

3 TH--» <v-LTH | in vph : [A1A2  520¢A2Y OR  22(A1) 520
RTH-v> aAA v--LT 2 |e-LT capacity on  : O 0 0 0|B4B3 44(B4) 341- 44= 297(B3) 44 |

1 RT--v << | >> Approach 2 | green (vph) : |A4B3  297(B3) 1040- 297= 743(A4) 297|
------------- LLTRR -------------]f.LT capacity in : 0 0 0 O0|A3A4 T743(A4) Ok 320(A3) 743
| TTHTT |FLORIN RD i vph <bre) : | {

| S I T lg.Left turn volume = 0 0 0 0] i

b2 3 1] | in vph : | i

| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : : |

| (g>f) 2 : | |

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

I

I

2333 | |286(B1B2)+520(A21+341 (B4B3) +743¢A4) i

| Approach 3| j------- 222234 aemene- | |

3: LT= 80| | | 2:rT= 700 | 000064 ~- 700 | = 1890 vph |
Th= 960 | | | TH=1560 | EEEN <~ 520 | =|

RT= 220 | v | r=220 | <vvy>o> <- 520 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | <- 520 | SERVICE |
<--Approach 2 | v- 99 | (compare step 7 with table 6} |

| 286 -~ v-121 ] e |

| 234 - | LA |

Approach 1--> | 187 -> T |
-------------------------- | 187 -» << ANy | =|
1:1T= 520 | * | 4z RT= 80 | 187 -> [ TT | Step 9. RECALCULATE ]
TH= 560 | || TH=3120 | 200 -v 111 i i
RT= 200 | I} LT= 620 [=------ 32000 ------- |Geometric Change: |

| Approach 4| | | 474448} |signal Change: |

! ! 190000 | |volume Change: i

e oo m e e e e T e e e e e e — . } = I
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

==~ y-- B28B1 | | Approach 3 | |

I I I I I

==~ AND <-- A1B2 AND | | | | |

--> OR wv-- /OR AZB1 | | | | |

--» <= ATA2 R e PR L LR | [

| Approach 1 | [

| < B4B3 | | |

> | ! See Step 6b. i ]

| | AND < A3B4 AND | | i
v>0R || JOR A4B3 | Approach 2 | |
|~ AZA4 [moemmeee e ! |

v | I I I |
--------------------------------------- | | ! | |
Al --> A3 | B1 v-- B3 «<| | | | [ |
v © | ] | | Approach 4| | Exclusive right turns reduced 30 % |

A2 <-- A | B2 --* B4 |» | | v/C Ratio = 1.37 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLOREN RD AND ELK GROVE-FLORIN RD Design Hour: PM
Problem Statement: ALTD

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FCR |
| Approach 3:ELK GROVE-FLO| = ==-e-e Approach----- I MULTIPHASE SIGNAL OVERLAP |
|1 3 2| ~ | D-1- <20 -3 -4 Possible  Volume  Adjusted|
| r L | N |a-Mo. of change : 0 0 0  OfProb- Critical Carryover Critical|

FLORIN RD [RTTTL| | intervals/hour : |able Volume to next volume |
------------- THHHT «-=-=--=-=-ua|b.LT capacity on : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | > > ~--RT 1 | change ¢(vph) : [ == e |
2 LT-- VYV <*-RTH |e.G/C ratio : 0 0 0 O|e2B1  121¢B1) 143- 121= 22(B2) 121|
LTH-~> <--TH 3 {d.opposing volume : 0 0 0 0|A1B2 22¢82) 543- 22= 521(A1) 22|
3 TH--» <v-LTH | in vph : |a1a2  521¢A1) OR  310(A2) 521]
RTH-v> e v--LT 2 |e.LT capacity on  : 0 0 ] 0|B4B3  182¢B3) 226- 182= 44(B4)  1B2|
1 RT--v << | >> Approach 2 | green (vph) : [A3B4  44(B4) 850~ 44= BOG(A3) &4 |
------------- LLTRR -------------|f.LT capacity in : 0 0 0 0]|a3A4 BOS(A3) OR 503(A4) 805 |
| TTHTT |FLORIN RD ! vph (bre) : {
| I fg.Lleft turn volume : 0 0 0 0]
fe 3 1} | in vph : |
| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : :
| tg>fy 2 : |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
| I I
| | 588812 | F143(B1B2)+521({A1)+226(B3B4)+B06(A3)
| Approach 3| [===mnun 755582  ee-mees |
3: LT= 410 | | | 2:RT= 230 | 000056 ~- 230 | = 1696 vph
TH=2550 | | | TH= 930 | NN <- 310 |
RT=570 | v | LT=220 | SvvVvr> <- 310 | Step 8. INTERSECTION LEVEL OF
-------------------------- | <- 310 | SERVICE
<--Approach 2 | v- 99 | (compare step 7 with table &)
| 143 -~ v-121] e
| 17 - | | F o
Approach 1--> | 543 -> N L LT L
-------------------------- | 543 -» << AN A |z===
1:LT= 260 | * | 4: RT= 110 | 543 -> BN | Step 9. RECALCULATE
TH=1630 | | | TH=1510 | 480 -v |
RT= 480 | bl =33 f------- 115551
| Approach 4| I | 840001 ] |signal Change:
| | 293330 | |volume Change:

Step 3. IDENTIFY PHASING

Step 6a. CRITICAL VOLUMES, in vph
(two phase signal)

| COMMENTS
: E
| Approach 3| f
|
I
I

V/C Ratio = 1.23

I
|
|
|
|
|
|
|
|
I
|
|
f
|
|
|
I
|
I
=
------- |Geometric Change: |
I
|
|
!
|
|
!
t
[
|
I
|
|
|
|
|
I
|
|
!
|

=" y==  B2B1

=% AND <--  A18B2 AND | |

s> OR v--  /OR A2B1 | |
“-> <--  A1A2 R e |
| Approach 1 |
| < B4B3 | |
> | | See Step 6b. |
| | anD < » A3B4 AND ! |
v>0orR || /OR A4B3 i Approach 2 ]
| ~ A3A4 [-rmmmmmmmeee e ]
v [ | I I
""""""""""""""""""""""""""" I ! f |
Al --> A3 | B1 v-- B3 < | i | |

v . | Approach 4| | Exclusive right turns reduced 30 %

f




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection; FLORIN RD AND WATERMAN RD Design Hour: AM
Problem Statement: ALTD

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:WATERMAN RD |  a-e-eae Approach----- | MULTIPHASE SIGNAL OVERLAP |
| | ~ | e R e o Possible  Volume Adjusted|
| R L | N |a.No. of change 0 0 0 0{Prob- Criticat Carryover Critical|

FLORIN RD JRTTTL| | intervals/hour jable Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : 0 ] ] 0]Phase in vph phase in vph |
Approach 1 < < | » > ~--RT | change (vph) : R AL LR EP R |
LT--* vvyvy  <-RTH |c.G/C ratio : 0 0 1 0]A2B1  165(B1) 540- 165= 375(A2)  165]

LTH-"> <--TH 3 |d.Opposing volume :1620 0 550  0[A1A2  375(A2) OR 168(A1) 375]

3 TH--> <v-LTH | in vph : |44B3  572(B3) OR 385(A4) 572]
RTH-v>  ~ ~ 7 v--LT 2 le.LT capacityon : 0 0 650 0] |

1 RT--v << | >> Approach 2 | green (vph) : i |

------------- LLTRR =---=--------|f.LT capacity in : 0 0 650 ol |
P TTHTT |FLORIN R0 | wph (bve) : | |
S I R |g.Left turn volume : 0 0 0 0} |
|2 1 | in vph : | i
| Approach 4:WATERMAN RD |h.Is volume > cap. : MO ND : I

| tg=f) 2 : | |

= : + + l
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| I I I

| | | |540(B1AZ)+572(B3)+0{)+0¢) |

| Approach 3| [rmemmee s | |

3: LT= O I | | 2:RT= 0 I <- 540 | = 1112 vph |

TH= 0 | | | TH=1620 | <= 540 |==== =|
RT= 0 v | LT=300 | <- 540 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 135 | SERVICE |
<--Approach 2 | v- 165 | {compare step 7 with table 6) i

I i I

| | Pc I

Approach 1--> | 97 > I P LT T |
-------------------------- | 97 -> < <> | EEE RS !
1:L7= 0 | A | 4z RT=550 | 97 -> |} | Step 9. RECALCULATE i
TH= 290 | || TH= 0 | 260 -v | I
RT= 240 | | | LT=1040 [===nn-- 5645 =e-ee-- |Geometric Change: |

| Approach 4| | I 765 ] |signal Change: |

| | 280 | [Volume Change: |

—————————————— + ¥ ==z |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in wph | COMMENTS |
| (two phase signal) | |

<-- AZB1 { | Approach 3] i |

v-- i I I | |

--> <o- AlA2 | I I I |

I I I | |

<~ A4B3 Jommmmmmmmemee e ! |

| I Approach 1 | i

| | |

| See Step 6b. | |

I I I

| Approach 2 | |

[rrossrmrens e | |

J | | | I
"""""""""""""""""""""""" | I I | I

Al --> A3 | B1 v-- 83 < | | | | |
v I | Approach &| | Exctusive right turns reduced 30 % |

A2 <-- AL | B2 ==~ B4 |> | } v/C Ratio = .78 |




Intersection: FLORIN RD AND WATERMAN RD
Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

| Step 6b. VOLUME ADJUSTMENT FOR |

|
| Approach 3:WATERMAN RD |  —ee-ean Approach----- ] MULTIPHASE SIGHAL OVERLAP |
| | . | -1 -2- 0 -3- -4- Possible  Volume Adjusted|
i R L | N |a.No. of change : 0 0 0 0|prob- critical Carryover Critical|
FLORIN RD FRTTTL | | intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on 0 0 ] 0|Phase in vph phase in vph |
Approach 1 << | > > ~--RT | change (vph) [ ==
LT--~ vvv o <"-RTH |¢.G/C ratio 0 0 1 0|a2B1 226(B1) 170- 226= 0(A2) 226]
LTH-*> <--TH 3 |d.opposing volume 0 0 0 OJAlAZ 667(A1) OR  0(A2) 667
3 TH--» <v-LTH | in vph |A4B3  369(B3) OR 259(A4) 369|
RTH-v> aA A v--LT 2 Je.LT capacity on : 0 0 0 0| |
1 RT--v << | >> Approach 2 | green {vph) : |
------------- LLTRR -------------|f.LT capacity in : 0 0 0 0|
| TTHTT |[FLORIN RD | vph (bte) : |
| w # | |g-Left turn volume : 0 0 0 0|
| 2 1 | in vph : |
| Approach &4:WATERMAN RD [h.Is volume > cap. : :
| (ef) ? : |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph l Step 7. SUM OF CRITICAL VOLUMES
| | |
| ] | [B93(BIA1)+369(B3)+0()+0(}
| Approach 3| [====--- e |
3: L= 0| | | 2:RT= 0 | <- 170 | = 1262 vph
™= 0 || |  TH=510 | <= 170 |s=========
RT= 0 |[w | LT=410 | <- 170 | Step 8. INTERSECTION LEVEL OF
-------------------------- i v- 185 | SERVICE
<--Approach 2 | v- 226 | (compare step 7 with table 6)
| I
| l b ol
Approach 1--> | 667 -> | T
-------------------------- | 667 -» < <> ] ===z
1:LT= 0 | * | 4: RT= 370 | 667 -> |11 | Step 9. RECALCULATE
TH=2000 | ] TH= 0 | 900 -v i
RT= 900 | | | LT= 670 |=--=--- 333 ------- |Geametric Change:
| Approach 4| ] | 607 | |signal Change:
| ] 920 | Ivolume Change:
t +
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) I
<--  AZB1 | | Approach 3| |
1 | | |
“> <o A2 i | | |
| | I |
< *  A4B3 |-=-esmme e |
. | Approach 1 |
F I
J See Step 6b. |
| I
| Approach 2 |
|-rmmmmmmemee e |
| | | l
""""""""""""""""""""""""" l l | |
A} --> A3 | Bl v-- B3 <] | i | |
v " | 1 i | Approach 4| | Exclusive right turns reduced 30 %
AZ <= as | B2 --~ B4 |> | | v/¢ Ratio = .B9




ATTACHMENT 5E

. COMU L ATIVE
Critical Movement Analysis: PLANNING

Calcuiation Form 1
Intersection: FLORIN RD AND BRADSHAW RD
Problem Statement: ALTD

Step 1. IDENTIFY LANE GEOMETRY

Design Hour: AM

| Step 6b. VOLUME ADJUSTMENT FOR |

Step 4. LEFT TURN CHECK

|

| Approach 3:BRADSHAW RD |  -----en Approach----- | MULTIPHASE SIGNAL OVERLAP |
|+ 3 2| ~ | :-1- -2- -3- -b- Possible  Volume Adjusted|
| R L |} N |a.No. of change : 0 0 0 O|Prab-  Critical Carryover Critical]
FLORIN RD [RTTTL | | intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : O 0 0 O|Phase in vph phase in vph |
Approach 1 << | > > *--RT 1 | change (vph) : [ mmm |
2 LT--" vvv  <"-RTH {c.6/C ratio : 0 0 o0 o|B281 28(B1) 3B5- 28= 357(B2) 28|
LTH-"> <--TH 3 |d.Opposing volume : 0 0 0 Q|A1B2 357(B2) 63- 357= O(A1) 357|
3 TH--> <v-LTH | in vph : |a1A2  637¢A2Y OR  OCAT) 637|
RTH-v>  ~ ~ v--LT 2 |e.LT capacityon : 0 0 0  0]B4B3 6(B&4) 451- 6= 645(B3) 6]
17 RF--v << | >> Approach 2 | green (vph) : |A4B3  445(B3) B07- 445= 362(A4) 445
------------- LLTRR -------------}f.LT capacity in : 0 0 0 0]|A3A4 362(A4) OR 240(A3) 342 |

| TTHTT {FLORIN RD [ wph (bre) : |

| 1 0 | [g-Left turn volume : 0 0 0 0|

|2 3 1] | in vph : |

| Approach 4:BRADSHAW RD |h.Is volume > cap. : :

: |

| (g ?

Step 5. ASSIGN LANE VOLUMES, in vph I Step 7. SUM OF CRITICAL VOLUMES

Step 2. IDENTIFY VOLUMES, in vph

222z | | 385 (B1B2)+637(A2)+451 (B4B3)+362(AL)
| Approach 3| |--=----- B44ssbs 0 emeeees |
3: LT= 10 | | | 2:RT= 910 | 000056 ~- 910 | = 1835 vph
Th= 720 | | | tH=1070 ] NEREE <- 357 |=====s====essssssnsssssssssssssessssaas |
RT= 280 | v | tr= 50 | <VYV>D> <- 357 | Step 8. INTERSECTION LEVEL OF |
-------------------------- i <~ 357 | SERVICE |
<--Approach 2 | v- 23 | (compare step 7 with table &) |
| 385 -~ v- 28|  eeeeee- |
| 315 -» | | F |
Approach 1--> P 63 -> Il e |
-------------------------- | 63 ->» << N AAy | =mmmoe |
1:7= 700 | ~ | 4: RT= 380 | 63 -» PR HI | step 9. RECALCULATE i
TH= 190 | | | TH=2420 | 90 -v | |
RT= 90 | | | LT= 820 |------- 438883 ------- }Geometric Change: i
| Approach 4| | | 560008 | |Signal Change: |
| | 197770 | {Volume Change: ;
s=mzm= + + _[
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
--* v-- B2B1 | | Approach 3| | |
I I I | I
--" AND <-- A1B2 AND | | | | |
=-> OR v-- JOR A2B1 | | | ] |
--» <m- A1A2 brmmmmmmeeeee e i |
| Approach 1 i |
| < B4B3 | . | ]
> | | See Step 6b. | ]
| | AND <~ A3B4 AND f | !
v>or || JOR A4B3 | Approach 2 | |
|~ A3A4 [rommmmmmeae e | i
v | | I | I
""""""""""""""""""""""" | N I I i
Al --> A3 | B1 v-- B3 <] | | [ | |
v A i 11 | Approach 4| | Exclusive right turns reduced 30 % |
A2 <-- A4 | B2 --* B4 |» | | V/C Ratio = 1.33 |




intersection: FLORIN RD AND BRADSHAW RD
Probtem Statement: ALTD

Critical Movement Anmalysis: PLANNI
Catculation Form 1

ATTACHMENT 5E

NG

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
l Approach 3:8RADSHAW RD I ------- Approach----- | MULTIPHASE SIGNAL OVERLAP I
|1 3 2] * | :-1- -2- -3- «4-] Possible Volume Adjusted|
| R L | N |a.Mo. of change = 0 0 0 O|Prob-  Critical Carryover Critiecal]

FLORIN RD FRTTTL| ' | intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : O 0 0 0|Phase in vph phase in vph |
Approach 1 << | >> ~--RT 1 | change (vph) : [#=mmmmmm e |
2 LT--* v VY <*-RTH {c.G/C ratio 0 0 0 0|B2B1  127(B2) 182- 127= 55(81) 127§
LTH-"> <-TH 3 |d.Opposing volume 0 0 0 0fa2BT  55(B1) 1B2- 55= 127(A2) 55|

3 TH--> <v-LTH | in vph : ja1a2  518(A1)Y OR 127(A2) 518
RTH-v> AnA v--LT 2 |e.LT capacity on 0 0 0 0]B4B3 66(B3) 457- 6&6= 391(B4) 66|

1 RT--v << | >> Approach 2 | green (vph) |A3B4  391(B4) B17- 391= 426(A3) 391}
------------- LLTRR ---m-=---=-=-f LT capacity in 0 0 0 0]A3Aé  426(A3) OR 3B3(Ad) 426
| TTHTT |[FLORIN RD | vph (bre) | |

[ |g-Left turn volume : 0 0 ] ]| |

{2 3 1] | in vph : | |

| Approach 4:BRADSHAW RD |h.ls volume > cap. : : |

| o>y 2 : I I

— ' ; =|

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph l Step 7. SUM OF CRITICAL VOLUMES l
| | | | |

| | 688834 | | 182(B2B1)+51B(A1)+457(B3B4)+426(A3) ]

| Approach 3| [mmenn-- 111175 eeeaaa- | i

3: LT= 830 | | | 2:RT= 260 i 077747 ~- 260 | = 1583 vph |
TH=2450 | | | TH=340 | R <- 113 | |

RT= 610 | v | LT=330 | <TVVV>> <- 113 | Step B. INTERSECTION LEVEL OF ;
-------------------------- i < 13 | SERVICE |
<--Approach 2 | v- 149 | (compare step 7 with table 6) !

| 127 -~ v-18 1 e [

| 104 -~ | bR |

Approach 1--> | 353 -» I |

------------------------- | 353 -» <<ANr A | |
1:LT= 230 | ~ | 4z RT= 60 | 353 -> [T | Step 9. RECALCULATE |
TH=1060 | '] TH=1150 | 740 -v | |
RT= 740 | | | LT= 120 J------- 333 ------- |Geometric Change: |

| Approach 4| | | 6588856 | |{$ignal Change: |

| | 643330 | {volume Change: |

Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS E

| {two phase signal) i |

==~ y-- B2B1 | | Approach 3| I |

| | | | |

-=" AND <-- A1B2 AND | | | | |
--> OR wv-- /OR AZB1 | | | | |
--> <= AlAZ Rt T EEDEEE R | |

| Approach 1 | |

| < B4B3 ! | I

> | { See Step 6b. | |

| | A <~ A3B4 AND | i I
v>OorR || JOR A4B3 | Approach 2 | ]
|~ A3 frmmmmemes e | |

v o | | | f |
--------------------------------------- | | | | |

Al --> A3 | B1 v-- B3 <| | | i | |
v | | | | Approach &| | Exclusive right turns reduced 30 % |

A2 <-- A4 | B2 --* B4 |» | | v/€ Ratio = 1.15 !




ATTACHMENT 5E

Critical Movement Analysis: PLARNING
Calculation Form %
Intersection: FLORIN RD AND VINEYARD RD Design Hour: AM
Problem Statement: ALTD

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECX l Step 6b. VOLUME ADJUSTMENT FOR I
| Approach 3:VINEYARD RD |  eeeeae- Approach----- | MULTIPHASE SIGNAL OVERLAP |
| | a | e - R A Possible  Volume Adjusted|
| R L | N ja.No. of change : 0 0 0 o0|prob- cCritical Carryover Critical|

FLORIN RD |RTTTL | { intervals/hour : |able Volume to next Volume |
------------- THHHT ---=---------|b.LT capacityon : 0 O 0 OJphase  in vph phase in vph |
Approach 1 < < | > > #--RT | change (vph) : frmm o e s |
LT--7 vvy  <*-RTH le.G/C ratio : 0 0 1 o0[AzB1  72(81) 180- 72= 108(A2) 72|

LTH-*» <-TH 3 Id.Opposing volume : 540 0 B10 0[A1A2 210¢A1) OR 10B(A2) 210]

3  TH--> <v-LTH | in vph : |A4B3  567(A4) OR 424(B3) 367 |
RTH-v> AR A v--LT 2 |e-LT capacity on : O 0 390 0] |

1 RT--v << | >> Approach 2 | green (vph) : | |
------------- LLTRR ----------=-c|f.LT capacity in : O 0 3%0 0} |
PTTHTT JFLORIN RD | wph (bve) 3 | |

- H W |g-Left turn volume : 0 0 0 0 |

| 2 1| | in wvph : | ]

| Approach &:VINEYARD RD |h.ls volume > cap. : WO NO s |

| tg>f) ? : I |

= + } E
Step 2. IDENTIFY VOLUMES, in vph [ Step 5. ASSIGHM LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES }
| [ | | I

| | | |282¢B1A1)4567¢A4)+0()+0() |

| Approach 3} R [ [

3 LT= 0 | | 2:RT= 0 | < 180 | = 849 vph |

TH= 0 | | |  TH=540 | <- 180 | |
RT= 0 | v | LT=130 | <- 180 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 59 | SERVICE ]
<--Approach 2 | v- 72 | (compare step 7 with table &) i

| b e o

| | I A | I

Approach 1--> I 210 -» I PR L TR |
-------------------------- [ 210 -> << > | !
1:T= 0| ~ | &z RT= B10 | 210 -> 1 | step 9. RECALCULATE I
TH= 630 i | | TH= O | 20 -v | I
RT= 20 | | | 1= 770 REREEEE 538 ------- |Geometric Change: |

| Approach 4| | | 241 | |signal Change: |

| | 470 | |volume Change: |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph } COMMENTS |

| (two phase signal) | |

<--  A2B1 ] | Approach 3| | |

v-- I I | | i
> e AR2 | | 1 | |
I I i | |

<~ ALB3 R N PR EP P P RPN { |
| | | Approach 1 | |
i I |

| See Step &b. i |

l I I

i Approach 2 | |

[msmmmmmm e | f

I | I | l
"""""""""""""""""""""" | I ! l |

Al --> A3 | B1 v-- B3 <] | | i ] |
v | | | | Approach 4| { Exclusive right turns reduced 30 % |

| I |

V/C Ratio = .6




Entersection: FLORIN RD AND VINEYARD RD
Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:VINEYARD RD

| ! s

| R L | N
FLORIN RD |RTTTL|
------------- THHHT -------omome-
Approach 1 << | » » ~--RT
LT--" v VYV <"=RTH
LTH-*> <--TH 3
3  TH--> <v-LTH
RTH-v> el v--LT 2
1 RT--v << | > > Approach 2
------------- LLTRR =---mm---mm-e-
{TTRHTT |FLORIN RD
| Hon
| 2 1
!

Approach 4:VINEYARD RD

Step 4. LEFT TURN CHECK
-1-
a.No. of change 1]
intervals/hour
|b.LT capacity on 0
change (vph)

.G/C ratio o
|d.opposing volume : 590
in vph :
|e.LT capacity on : D

green (vph) :
f.LT capacity in : O

vph (bte) :
g.Left turn volume = O

in vph :
h.Is volume > cap. = NO

(g>f) ?

.2
0

-3-
0

250

950

950

NO

| Step éb. VOLUME ADJUSTMENT FOR |
MULTIPHASE SIGNAL QVERLAP |

-1 Possible  Vvolume Adjusted)|
O|Prob-  Critical Carryover Critical]|
|abte volume to next Volume |
0|Phase in vph phase in vph |
[r-enarmece e |
D|A2B1  347(B1) 197- 347=  0(A2) 47|
D|A1AZ  462(A1) OR  O(A2) 462
|a4B3  175(A4) OR  50(B3) 1751
o}
!
0
0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

|BOS(BIATI+175(¢ A4 )+0( )+0()

!

|

!

|

|

|

I

!

|

|

|

|

| Approach 3)  |------- e l |

3 LT= 0| | | 2:rR1= 0 <= 197 | = 984 vph i

TH= O l | | TH= 590 I <« 197 t ====mmoEmms [

RT= 0 | v | LT=630 | <- 197 | Step 8. INTERSECTION LEVEL GF |

—————————————————————————— | v- 28B4 | SERVICE |

<--Approach 2 | v- 347 | (compare step 7 with table &) |

| LR L l

| | e | I

Approach 1--> | 167 -> I |

-------------------------- | 167 -» < <> | =|

1= 0 | ~ | 4: RT= 250 | 167 -> | |1} | step 9. RECALCULATE [

TH= 500 | | I = 0 | 660 -v | |

RT= 660 | | | LT= 90 j-mm-m-- 2 mmeeee- |Geometric Change: |

| Approach 4| | | 545 | |signal Change: |

| | 010 | {volume Change: |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS {

| (two phase signal) ] |

<-- AZB1 | | Approach 3] | |

v-- | | I I !

--> <= AlA2 I | | | |

| | | | f

<~ A4B3 frmmmmmmmeeeee e | i

b | Approach 1 ! |

l |

| See Step éb. F |

| l |

| Approach 2 | |

N LRSS R L | |

| | | | I

"""""""""""""""""""""" l l | | |

At --> A3 | B] v-- B3 <| | | | | |
v I 1 | Approach 4| | Exclusive right turns reduced 30 %

A2 <--  ab | B2 --* B4 |» i | v/C Ratio = .69 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND ELK GROVE-FLORIN RD
Problem Statement: ALTD

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:ELK GROVE-FLO| ~  =eec-en Approach----- | MULTIPHASE SIGNAL OVERLAP
{1 3 2| ~ i R A R S Possible  Volume Adjusted|
{ R t | N |a.No. of change : 0 0 0 Ofprob- cCritical Carryover Critical|
GERBER RD [RTTTL | | intervals/hour |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : O 0 0 0|Phase in vph phase in vph |
Approach 1 < < ] > > #--RT 1 | change (vph) : [-mm e [
2 LT--" vvv o <*RTH fe.G/C ratio : 0 0 0 0[B2B1  94(B1} 204~ 94= 110(B2) 94|
LTH-"> <-TH 2 |d.Opposing volume : 0 0 0 0[a1B2 110(B2) 220- 110= 110¢A1} 110}
2 TH--> <v-LTH | in vph : |A1A2  570(A2) OR 110¢A1) 570
RTH-v>  ~ ~ v--LT 2 |e-LT capacity on  : 0 0 0  0|B4B3  143(B4) 440- 143= 297(B3)  143|
1 RT--v << | >> Approach 2 | green (vph) : |A4B3  297(B3) 1080- 297= 783(A4)  297|
------------- LLTRR -------------|f.LT capacity in : 0 0 0 O0]A3A4 783¢A4) OR 307(A3) 783}
| TTHTT |GERBER RD | wph (brred : | I
| H H |g.Left turn volume : 0 0 0 0] |
2 3 1] | in vph : | |
| Approach 4;ELK GROVE-FLO|h.1s volume > cap. : : |
| (g>fy ? : i |
+ t |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
I i I I
; | 1333114 | | 204(B1B2)+570(A2)+440{B4B3 +783(AL) |
| Approach 3| |====-=- 200014  ----e-- | |
3: LT= 260 | | | 2:RT= 510 | 077773 ~- 510 | = 1997 vph |
TH=920 | | | TH=1140 | EEEEN <~ 570 |==== |
RT= 120 | v { L1=170 | <VVvy>> <~ 570 | Step 8. INTERSECTION LEVEL OF i
-------------------------- | v- 77 | SERVICE ]

<--Approach 2 | v- 9 | (compare step 7 with table &)
| [ e |
| 204 -~ | I |
Approach 1--> | 167 -~ | meeeeas |
-------------------------- | 220 -> <<t | |
1:LT= 370 | | 4: RT= 90 | 220 -» FLT 0| | Step 9. RECALCULATE |
TH= 440 | | | TH=3240 | 300 -v 111 |
RT= 300 | | | LT= 800 [-==---- 43000  —------ |Geometric Change: |
| Approach 4| | ! 468889 | |signal Change: ]
| | 000000 | [volume Change: |
= ' + =]
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | i
--* y-- B2B1 | | Approach 3| i i
| I I | I
--" AND <-- A1B2 AHD i | | | |
--> OR v-- /OR A281 | | | | |
--» <-- AA2 Jrmmmeieee- e | |
| Approach 1 | |
| < B4B3 | ] |
> | | See Step 6b. { |
{ | aND <~ A3B4 AND | | i
v>0R | | /OR A4B3 | Approach 2 | |
I . .77 [-m==mmmmmmmes il | I
v | I I | |
------------------------------------- i | | I I
Al --> A3 | B1 v-- B3 <| | J i | |
v I 1| | Approach 4| | Exclusive right turns reduced 30 % |
AZ <-- M| B2 --* B4 |> | | v/C Ratio = 1.45 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND ELK GROVE-FLORIN RD
Problem Statement: ALTD

Desigh Hour: PM

| Step 4. LEFT TURN

Step 1. IDENTIFY LANE GEOMETRY CHECK | Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:ELK GROVE-FLO|] =------ Approach----- | MULTIPHASE SIGNAL OVERLAP |

i1 3 2] » | =t -2- -3 -4 Possible  Volume AdJusted|

i R L | N |]a.Ho. of change : 0 0 0  O|prob- critical Carryover Critical|

GERBER RD IRTTTL| | intervals/hour lable Volume to next Volume |

------------- THHHT -------------|b.LT capacityon : 0 0 0 Ojphase in vph phase in vph |

Approach 1 << | > > *--RT 1 [ change (vph) : R R DL LT EEEEE LR ]

2 LT~ vvyv  <*-RTH |e.6/C ratio : 0 0 0 0281 72(B2) 99- 72= 27(B1) 72|

LTH-">» <--TH 2 |d-Opposing votume : 0 0 0 0[a2B1  27¢E1) 330- 27= 303(A2) 27|

2 TH--» <v-LTH | in vph : |a1A2  595(A1) OR 303(A2) 595

RTH-v> alie v--LT 2 |e.LT capacity on : 0 0 0 0|B4B3  193(B3) 253- 193= £O(B4) 193]

1 RT--v << |>> Approach 2 | green (vph) : IA3B4°  60¢B4) 920- 60= BGO(A3) 60|

------------- LLTRR =-------------|f,LT capacity in = 0 0 0 0]A3a4 B60(A3) OR 510(A4) 860]

| TTHTT |GERBER RD | vph (b+e) : } |

| 4 H | |g.Left turn volume : 0 0 0 0] |

|2 3 1] | in vph : | ]

| Approach 4:ELK GROVE-FLO|h.1s volume > cap. : : [

| (@f)y? : | i

= + + |

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |

| I | |

| |399922 | |99(B2B1)+595(A1)+253(BIB4)+860(A3) |

| Approach 3| |-=ee--- 222205  memmee- | |

3: LT= 460 | | | 2:r7= 360 | 000073 A~ 360 ] = 1807 vph |

TH=2760 | | | TH= 660 | R <= 330 | =mzzmos |

RT=320 | v I LT=180 | <VVy>> <~ 330 | Step 8. INTERSECTION LEVEL OF |

-------------------------- f v- 81 | SERVICE ]

<-~Approach 2 | v- 99 | (compare step 7 with table &) |

| i |

| - I b oFo I

Approach 1--» | 59 -~ | e i

-------------------------- | 550 -» << A Ay |z======== i

1:L1= 130 | “ | 4z RT= 90 | 550 -> HEEEN | Step 9. RECALCULATE i

TH=1100 | | | TW=1530 | 850 -v | |

RT= 850 | { | btT= 350 |-==----- 11555  ------- |Geometric Change: i

| Approach 4| | | 951119 | [signal Change: ]

| | 380000 | |volume Change: ]

re== R |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

| (tuWo phase signal) | |

--* y-- B2B1 ! | Approach 3| | [

E I I | I

==~ AND <-- A1B2 AND i ! | i |

~-> OR v-- /OR A2B1 | | | | |

--> <= AlAZ R I TR L PP | ]

| Approach 1 i ]

| < B4B3 | | i

> | See Step 6b. | I

| | aWD <~ A3B4 AND | | |

v>0R || /OR A4B3 | Approach 2 | |

| *~  A3p4 |=mmmmmemmee e ] |

v I i | | I

""""""""""""""""""""""" | | I | !

Al --> A3 ] B1 v-- B3 <| | | i | |
v Pl | Approach 4] | Exclusive right turns reduced 30 %

A2 <-- A4 | B2 --* B4 |» | | v/C Ratio = 1.31 |




Intersection: GERBER RD AND WATERMAN RD
Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form %

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:WATERMAN RD

1 2 2] »
] R L | N
GERBER RD JRTTTL|
------------- THHHT ---reeeemeees
Approach 1 << | » > ~--RT 1
2 LT--" vVvYy <*-RTH
LTH-"> <--TH 2
2  TH--» <v-LTH
RTH-v> nan v--LT 2
1 RT--v < < | >> Appreach 2
------------- LLTRR =emsm-omnmnn-
| TTHTT |GERBER RD
L
2 2 1}
I

Approach 4:WATERMAN RD

I
I
E
I
I
I

Step 4. LEFT TURN CHECK
- Approach----
2 -1- -2~ -3~ -4
a.No. of change H 0 0 0
intervals/hour :
b.LT capacity on : 0 0 0
change (vph) :
¢.G/C ratio : 0 0 0
.Opposing volume : O 0 0
in vph
e.LT capacity on 0 0 0
green (vph)
f.LT capacity in 0 0 0
vph (bt+e)
g.Left turn volune : 0 0 0
in vph
h.Is volume > cap. :
(g>f) ? :

| Step éb. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL QVERLAP

- Possible Volume Adjusted|
O|Prob-  Critical Carryover Criticat|
|abte Vol ume to next Volume |
0|Phase in vph phase in vph |
ety |
0{s281 33¢(B1) 66~ 33= 33(B2) 33
0]a182  33¢82) 240- 33= 207(at) 33|
|a182  470¢A2) OR  207(AT) 470}
0|B4B3  33¢B4) 231- 33= 19B(B3) 33|
|A4B3  198(B3) 545- 198= 347¢A4)  198|
0|A384  347(A4) OR 175(A3) 347]
I

0

|
|
!
:

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 111 | |66(B1B2)+470(A2)+231(B4B3 ) +347(AG)
| Approach 3] |emmnnn- 87723 e |
3: LT= 60 | | .| 2:rT= 200 | 05573 A~ 200 | = 1114 vph
TH= 350 | | | TH= 940 | EREN <= 470 |ss====ssz====== =
RT= 180 | v | L= 60 | LIRVRVE <- 470 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 27 | SERVICE
<--Approach 2 | v- 33 | (compare step 7 with table 6)
| e
| 66 -" | i o
Approach 1--» | 54 -~ N LT P
-------------------------- | 240 -> <<t Ay |
1:L7= 120 | ~ | 4: RT= 260 | 240 -» 111 | Step 9. RECALCULATE
TH= 480 | {| TH=1090 | 70 -v |
RT= 70 | I | LT= 420 |------- 21552 ------- |Geometric Change:
| Approach 4| | | 38446 | |signal Change:
| | 19550 | |volume Change:
Step 3. IDENTIFY PHASING 1 Step 6a. CRITICAL VOLUMES, in vph I COMMENTS
i (two phase signal) |
--% y--  B2B1 | | Approach 3| |
| I | |
--* AND <-- A1B2 AND ] | | |
--> OR wv-- /OR AZB1 | | { |
--> <mm ATA2 [mmmmmmmeme e |
| Approach 1 |
| < B4B3 | '
> | See Step éb. |
| | AND < ~ A3B4 AND | i
v>or || /OR A4B3 | Approach 2 |
| ~ A3 |-=-m-mmmmmee e |
v | I | f
"""""""""""""""""""""""" | | I [
At =-> A3 | 81 v-- B3 <f | | | |
v | | | | Approach 4] | Exclusive right turns recuced 30 %
AL B2 --* B4 |> | | v/C Ratio = .B1




Intersection: GERBER RD AND WATERMAN RD

Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: P

Step 1. IDENTIFY LANE GEOMETRY

|1 2 2] .
| rR L | N
GERBER RD |RTTTL |
------------- THHHT ~-----------
Approach 1 << |>> ~--RT 1
2 LT--" Vv VY <*-RTH
LTH="> <--TH 2
2  TH--» <v-LTH
RTH-v>  ~ ~ 7 v--LT 2
1 RT--v << | >> Approach 2
------------- LLTRR --==-----e--
| TTHTT |GERBER RD
| v oW
2 2 1]
| Approach 4:WATERMAN RD

Approach 3:WATERMAN RD

|
|
I

|a.No. of change

intervals/hour
|b.LT capacity on
change {vph)

|e.LT capacity on
green (vph)
|f.LT capacity in

lg.Left turn volume

|h.1s volume > cap.

Step 4. LEFT TURN

¢.G/C ratio

in vph

vph (bte)
in vph

(g>f) ?

|d.Oppasing volume : O

CHECK

o

L I TR TR T R T R T R T
o

| Step 6b. VOLUME ADJUSTMENT FOR

Approach----- | MULTIPHASE SIGNAL OVERLAP |
-2- -3~ -4-} Possible Volume Adjusted|
0 0 0|Preb- Critical Carryover Critical]
|able Volume to next volume |
0 0 0|Phase in vph phase in vph |
[rxneenesra s |
0 0 0|9231 138(B2) 193- 138= 55(B1) 138!
0 0 Ofa2BT  55(B1) 320- 55= 265(A2) 55|
IA1A2  445(A1) OR 265(A2) 445 |
0 0 015433 83(B3) 1i6- B83= 33(B4) 83!
IA3B4 33(B4) 465- 33= 432(A3) 33!
0 0 U|A3A4 432(A3) OR A55C(A4) 432!

|

0 0 0

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 144 1 | [193(B2B1)+445(A1)+116(B3B4)+432¢A3)
| Approach 3| fromm--- 46691 meeea- |
3: LT= 210 | | | 2:rT= 100 | 05556 A~ 100 | = 1186 vph
TH= 930 | | b TH= 840 | P <- 320 |
RT= 140 | v | Lt=350 | <vv>r> <- 320 | step B. INTERSECTION LEVEL OF
------------------------- | v- 158 | SERVICE
<--Approach 2 | v- 193 | (compare step 7 with table 6)
| |
| 138 -~ | | o |
Approach 1--> | 113 -~ N P E TP
------------------------- | 445 -> << AN | EEEE
1:LT= 250 | ~ | 4: RT= 100 | 445 -> [ 1]} | Step 9. RECALCULATE
TH= 890 | | { TH=510 | 350 -v |
RT= 350 | | | L1= 150 |------- 221 =-eee-- |Geometric Change:
| Approach 4| ! i 86550 | |signal Change:
| | 38550 | |volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) [
--" y-- B2Bt | | Approach 3| |
| i l I
--" AND <-- A1B2 AND | | | |
-->» OR v-- /OR A2B1 | | | |
--» <= A1A2 R |
| Approach 1 i
] < B4B3 | - ]
> | | See Step 6b. ]
| | aMD < » A3B4 AND | |
v>or || /OR A4LB3 | Approach 2 |
| ~ a3a4 R L T L SR |
v | I | | |
"""""""""""""""""""""""" | | | |
At --> A3 | Bl v-- B3 <| | | | |
v A ] | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --* B4 |> | | v/C Ratio = .86




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND BRADSHAW RD Design Hour: AM
Problem Statement: ALTD

A2 <-- A4 | B2 --* B4 [|> | V/C Ratio = .89

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW RD |  --emeen Approach----- ] MULTIPHASE SIGNAL OVERLAP |
|1 3 2| - { t-1- -2- -3- 0 -4 Possible  Volume Adjusted|
| R L | N ja-No. of change : 0 0 0 0|Prob- cCritical Carryover Critical|

GERBER RD JRTTTL| | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on = 0O 0 0  O|Phase in vph phase in vph |
Approach 1 < < | >> ~--RT 1 | change (vph) : R R EEEEETEEEEESE LT !
2 LT--* vVvy  <-RTH |c.G/C ratio : 0 0 0 0[s281  BB(B1) 231- 88< 143(B2) B3|
LTH-*> <--TH 2 |d.0pposing volume : 0O 0 0 0JA1B2  143¢B2) 150- 143= 7(AD) 143|

2 TH-->» <v-LTH | in vph : [A1A2  320¢A2) OR T(ATY 320|
RTH-v>  ~ ~ 7 v--LT 2 le.LT capacity on : 0 0 0 0|B4B3  22(B4) 160- 22= 138(B3) 22|

1 RT--v << | »>> Approach 2 | green (vph) : |a6B3  138(B3) &47- 13B= S09(A4) 138|
------------- LLTRR =----www-ceuc|flLT capacity in @ 0 0 0  0]|A3Aé  S509CA4) OR  163(A%) 509|
| TTHTT |GERBER RD | wvph (bre) : | i

| H B |g.Left turn votume : 0 0 0 0] |

|2 3 1] | in veh : 1 |

| Approach &4:BRADSHAW RD |h.Is volume > cap. : : |

| (@) ? : i |

___________ , . I

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGH LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
I | | | [

| 2111 | 1231¢B182)+320(A2)+160(B4B3 }+509( Ak} |

{ Approach 3| ) J------- 266612  ------- | |

3: LT= 40 | | | 2:RT= 200 | 033382 - 200 | = 1220 vph |
TH= 490 | | | TH= 640 | NEEER <- 320 | |

RT= 220 | v { L1=160 | <VVYVYD>D> <- 320 | Step B. INTERSECTION LEVEL OF |
-------------------------- ! v- 72 | SERVICE |
<--Approach 2 | v- 88 | {compare step 7 with table 6) |

I I |

| 231 - | { o | I

Approach 1--> | 189 -~ | |
-------------------------- | 150 -» <N ARy | ]
1:LT= 420 | A} 4z RT= 110 | 150 -> 11111 | step 9. RECALCULATE i
TH= 300 | P | TH=1940 | 100 -v i |
RT= 100 | [ | LT= 290 -ee---- 116661 «---—--- |Geemetric Change: |

| Approach &| i | 63464641 |signal Change: i

| | 017770 | IVolume Change: ]

————— 4 + ==oossoomeme I

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--" y=- 8281 | | Approach 3| | |

I | I | |

== AND <-- A182 AND | | | | |

--> OR v-- JOR A281 | | | | i

--> <--  AlA2 frmmmmmmmmee s | i

| Approach 1 i i

| < B4B3 ! | |

> | i See Step 6b. | i

| { awp < » A3B4 AND i } ;
v>0R || /OR A4B3 | Approach 2 | |
|~ A3 R P T L PP PR | |

v o | | I | I
--------------------------------------- | I ! | |

Al --> A3 | B1 v-- B3 <] | | | | |
v ]| | Approach 4] | Exclusive right turns reduced 30 % |

| I
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Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND BRADSHAW RD Design Hour: PM
Problem Statement: ALTD

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW RD |  ------- Approach----~ | MULTIPHASE SIGNAL OVERLAP

11 3 2| . | :-1- =20 =3- -4 Possible  Volume Adjusted|

| R L N |a.No. of change : 0 0 0 O|prob-  Critical Carryover Critical|

GERBER RD [RTTTL| | intervals/hour : |abte Volume to next Volume |

—————— ---==== THHHT -------------{b.LT capacityon : 0 0 O O|Phase in vph phase in vph |

Approach 1 << | > > ~--RT 1 | change (vph) : [ = e e |

2 LT--~ vvvy  <*-RTH |e.6/€C ratio : 0 0 0 0|B2B1  BB(B1) 176- 8B8= 88(82) B8]

LTH-*> <-TH 2 |d.Opposing volume : © O 0 0fA1B2  8B(B2) 280- 88= 192(A1) 88|

2 TH--» <v-LTH | in vph : |A1a2  205(A2) DR 192¢AT) 205]

RTH-v>  ~ ~ v--LT 2 |e.LT capacityon : ©0 0 0 O0{B483  83(B3) 105- 83= 22(B4) 83|

1 RT--v << | >> Approach 2 | green (vph) : |A3B4  22(B4) 623- 22= 601(AZ) 22

------------- LLTRR -------------}f.LT capacity in = 0 0 0 OJA3A4 601(A3) OR 263(A4) 601§

FTTHTT |GERBER RO | wph (bre) : | |

PR oW fg.left turnvolume = 0 0 0 0] |

|2 3 1] | in vph : | i

| Approach 4:BRADSHAW RD |h.Is volume > cap. : : |

| (g>fy 2 : | |

+ } I

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph ! Step 7. SUM OF CRITICAL VOLUMES [

I | I [ |

| | 5666 1 | | 176(B1B2)+205 (A2 )+105(B3B4 )+601(A3) |

| Approach 3| |-=-=--- 722280  -memee- | |

3: LT=190 | | | 2:RT= 70 | 033365 A 70 | = 1087 vph |

TH=1870 | | |  TH=410 | R <- 205 |=====z==zz===== |

RT= 570 | v | L1=160 | <vvVv>> <- 205 | Step 8. INTERSECTION LEVEL OF |

-------------------------- i v- 72 | SERVICE |

<--Approach 2 | v- BB | (compare step 7 with table 6) |

I [ e |

| 176 -~ | | ¢ i |

Approach 1--> 146 -» R PP i

-------------------------- | 280 -> R | : |

1:1T= 320 | ~ | 4: RT= 200 | 280 -> LT | Step 9. RECALCULATE i

TH= 560 | f ] TH=790 | 370 -v |

RT= 370 | | 1 LT= 150 EREEEEE 2222 ------- |Geometric Change: |

| Approach 4] | | B66660 | [Signal Change: |

| | 383330 |votume Change: ;

+ = I

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

| (two phase signal) | |

--* v-- B2B1 | | Approach 3| | |

| I I | |

--~ AND <-- A1BZ AND ] | | | |

-=> OR v-=-  /OR A2B1 j | | | |

--> <-- AlA2 mmememmmeeee e | |

| Approach 1 | |

| < B4B3 | i |

> | See Step éb. | |

| | awD < » A3B4 AND | | i

v>0rR || /OR A4LB3 | Approach 2 | |

|~ A3A4 [+==mmmmmmme e | |

v I ] I I l

"""""""""""""""""""""" | I I | [

A1 -=> A3 | 81 v-- B3 <| | | | | |

v | 1 ] | Approach 4| | Exclusive right turns reduced 30 % |

] | I

V/C Ratio = .79




Intersection: GERBER RD AND VINEYARD RD

Problem Statement: ALTD

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

| Step 6b. VOLUME ADJUSTMENT FOR i

|

| Approach 3:VINEYARD RD |  --eene- Approach-=---- | MULTIPHASE SIGHAL OVERLAP
|1 2 2] 8 | f-1- -2 -3e o4 Possible  Volume Adjusted|
| R U | N |a.No. of change : 0 0 0 OfProb- Critical Carryover Critical|
GERBER RD | RTTTL | | intervals/hour : jable volume to next Volume |
------------- THHHT --------~----|b.LT capacity on : O 0 0  O|phase in vph phase in vph |
Approach 1 < < | » > ~--pT 1 | change (vph) : J e e |
2 L1--» vvy  <-RTH fc.G/C ratio 0 0 o o2ed 6(B1)  281- 6= 275(B2) &
LTH-"> <--TH 2  |d.Opposing volume : 0 0 0 O0Ja1B2 275(B2) B80- 275= O(AT1) 275|
2 TH--> <v-LTH | in vph : [Am1AZ2  112¢A2) OR  O0CAT) 112
RTH-v>  ~ ~ v--LT 2 |e.LT capacity on : @ 0 0  0|B4B3 6(B4) 77- 6= TUB3) 6}
T RT--v << | >> Approach 2 | green {vph) : | A4B3 71¢63) 530- 71= 459(A4) 71|
------------- LLTRR ---=---------|f.lT capacity in : O 0 0 O0|A3A4 459(A4) OR 70(A3) 459|
| TTHTT |GERBER RD | wph (bte) : | |
| W oH |g.left turn volume : 0 @& 0 0 |
2 2 1] { in vph : i |
| Approach 4:VINEYARD RD |h.1s volume » cap. : : |
| tg>fr ? | ]
= : =
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES ]
| | I I
| | 1 | |2B1¢B1B2)+112(A2)+77{B4B3 }+459(A%) |
| Approach 3| |------- L e | !
3: LT= 10 | | | 2:RT=160 | 05556 ~- 160 | = 929 vph |
Th= 10 | | i TH=180 | 111 <= 90 [==s===s=sse===s====u= |
RT= 100 | v | L= to | <vv>> <- 90 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 5| SERVICE |
<--Approach 2 | v- 6| (compare step 7 with table 6) |
| I e 1
| 281 -~ ! | & | I
Approach 1--> 230 -~ | E P P |
-------------------------- | 80 -> << r Ny | |
1:LT= 510 | ~ | 4:RT= 20 | B8O -» Fi1 | Step 9. RECALCULATE !
TH= 160 | | | T™=1060 | 30 -v | |
RT= 30 | bl Lr= 140 |------- 55  semeeas |Geometric Change: ]
| Approach 4| | { 76332| |signal Change: |
| | 73000)] |volume Change: |
E— ; mzmma ==z
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS |
I (tWo phase signal) | i
--* y-- B2B1 | | Approach 3| | i
I I I I I
--* AND <-- A1B2 AND | | i | i
==> OR v-- /OR A2B1 | | | | |
=-> <-- AlA2 [-===mmmmmmeee e | |
{ Approach 1 i |
| < B4B3 i i |
> | | See Step 6b. ! [
|| aD <~ A3B4 AND ; | |
v>0oR || /OR A4B3 | Approach 2 | i
|~ A3k mmmmmmmeee e | i
v I I I I I
-------------------------------------- | I I I I
Al --> A3 | B1 v-- B3 «<| | | | | |
v 11 | Approach 4| | Exclusive right turns reduced 30 % |
A2 <-- A& | B2 --~ B4 |» | | V/C Ratio = .68 |




Intersection: GERBER RD AMD VIMEYARD RD

Critical Movement Analysis: PLANNING
Calculation Form 1

Problem Statement: ALTD

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

Approach 3:VINEYARD RD

|1 2 2} ~
bR oL N
GERBER RD |RTTTL|
------------- THHHT -=---momorrne
Approach 1 < < | >> ~--RT 1
2 LT--* VVvyv <*-RTH
LTH-"> <--TH 2
2 TH--» <v-LTH
RTH-v> e v--LT 2
T RT--v << | >> Approach 2
------------- LLTRR --------emee-
| TTHTT |GERBER RD
| WoH
l2 2 1]
I

Approach 4:VINEYARD RD

Step 4. LEFT TURN

] Step 6b. VOLUME ADJUSTMENT FOR

I

I Approach----- i MULTIPHASE SIGNAL OVERLAP |
] :-1- 20 -3- -4 Possible Volume Adjusted|
[a.Mo. of change : D 0 0 0|Prob- Critical Carryover Critical]
| intervals/hour  : Jable Volume to next voiume |
|b.LT capacity on : 0 0 0 0|Phase in vph phase in vph |
| change (vph) : [ == o o e J
|e.G/C ratio : 0 0 0 0[BT 61(B1) 83- 61= 22(B2) 61|
|d.Opposing volume = 0 0 0 D|A1B2  22(B2) 119- 22= 97(AD) 22|
| in wvph : |A1AZ  97¢AT) OR  95(A2) 97|
{e.LT capacityon : 0 0 0  0|B4B3 6(B4y 28- &= 22(B3) 6|
{ sgreen ¢(vph) : |a4B3  22¢B3) 25- 22= B(A4) 22|
|f.LT capacity in : 0 0 0 OJA3A4 405(A3) OR  3(A4) 405
| vph (bre) |

|o.Left turn volume : 0 0 0 0

| in vph

Ih.1s volume > cap. :
I (g>f) 7

H

Step 2. IDENTIFY VOLUMES, in wph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
I I I I
| | 44 | |83(B1B2)+97(A1)+28(B4B3)+405(A3)
| Approach 3| |------- 600  eeeee-- |
3: LT= 10 | | | 2:rT= 50 | 05556 ~- 50 | = 613 vph
TH= 810 | | | TH=190 | 111 < 95 | Smzom
RT= &0 | v | L= 110 | <TVWVE> <~ 95 | step 8. INTERSECTION LEVEL OF
-------------------------- | v- 50 | SERVICE
<--Approach 2 | v- 61 | (compare step 7 with table &)
! I
| & - | | A ]
Approach 1--» | 68 -~ | L P LT
-------------------------- | 85 -> < <A Ny |
1:LT= 150 | ~ | 4: RT= 10 | B5 -» P | Step 9. RECALCULATE
TH= 170 | | | TH= 50 | 170 -v |
RT= 170 | | | L= 50 fommmeee e |Geometric Change:
| Approach 4] | | z2zzz21| |signal Change:
| | 83550 | |Volume Change:
= =mmod +
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
--* v-- B2B1 | | Approach 3| |
|
==~ AND <-- A1B2 AND | l { E
--> OR v-- JOR AZB1 | | | |
--» <= AlA2 [-==mmmmmeeee e |
| Approach 1 |
| B4B3 | |
> | See Step 6b. |
| | AND < ~ A3B4 AND | i
v>0rR || /OR A4B3 | Approach 2 |
! A3AL -rrmmmmmmeeee e ]
v I I I I
--------------------------------------- | I I I
Al --> A3 | B1 w-- B3 <] | | j |
v | 1 | Approach 4] | Exclusive right turns reduced 30 %
A2 <--  ah | B2 --* B4 |» | | w/C Ratio = .45




ATTACHMENT 5E

APPENDIX A-2

NVSSP FEIR: Final Technical Appendices Vol. IIT

FINAL REPORT
Transportation Analysis for the

North Vineyard Station Specific Plan

Prepared for:

The North Vineyard Station Property Owners

October 2, 1996

Revised Pages 31/32 (February 6, 1998)

Transportation Consultants

& Fehr & Peers Associates

1620 Lead Hill Road
Suite 100

Rosevilie, CA 95661
916 773-1900

FAX 916 773-2015



ATTACHMENT 5E

Table of Contents

Section Page
EXECUTIVESUMMARY ... . i it e e i e iv
L INTRODUCTION ...ttt et ittt tin s teesanetanaeanon 1

Study PUrpose .. ..c.cii it 1
Project Location and Description ... ........ . o vaiaa... 1
Evaluation Criterid . .. .. - . oo v iii it i i ie i 1
Report Organization . . ..o v ivniveive e cnnnnvunass 6
IL EXISTINGCONDITIONS . ..ttt i it icnaaananes 7
Roadway Network . ......... ... it 7
Existing Traffic Volumes . ......... ... 7
Existing Traffic Operations . ..........ooooiniivevnnn. 11
Transit SYStEM . . ..o it in it i e 13
Bicycle and Pedestrian Systems .. ... ... .o 13
Other Transportation Facilities .. ................ ..ot 13
III. EXISTING PLUS PROJECT CONDITIONS .. ........co0n.tn 14
Project Descripion .. ......oveieniiininnaneny 14
Roadway System Operations . . .. ..o, 18
Transit System Operations ... ......ceveeeeveonaaenn 23
Bicycle and Pedestrian System Operations .. . .............. 24
Proposed IMProvements . .. v« coevievnnennnenesenennas 27
Operations with Proposed Improvements . .. ............... 30
Iv. CUMULATIVE OPERATING CONDITIONS .. ............... 32
Planned Transportation Improvements . .................. 32
Roadway System Operations . . .. ... enien .. 34
Transit System Operations . .........ovvereieeinnn.. 42
Bicycle and Pedestrian System Operations . . ............... 43
Proposed Improvements . . .. .. @t e et e 43
Operations with Proposed Improvements . . ........ ... ... 44
V. RELATED TRANSPORTATIONISSUES ........... ... ... 49
Congestion Management Program (CMP) Conformity . . . . . SN 49
Internal Circulation Systerm . . .. ..ot 50
Vehicle Trip and Emission Reduction Measures . ............ 52
Transportation Impacts of Project Alternatives .. ............ 55

Appendix A - Existing Level of Service Calculations

Appendix B - Trip Generation Tables - Preferred Plan

Appendix C - Existing Plus Project Level of Service Calculations
Appendix D - Cumulative No Project Level of Service Calculations
Appendix E - Cumulative Plus Project Level of Service Calculations
Appendix F - Trip Generation Tables - Proposed Alternatives



Figure

S - LY. T S FUR N

00

10
11
12
13
14
15
16

List of Figures

Project Location Map ... ... ..couviiii it
Study Intersections and Roadways . . ..............ccvenne,
Existing Daily VOIumes .. ... .o iviieniiiinoaneeroronnan
Existing Geometrics and Peak Hour Traffic Volumes ............
Existing Project Trip Distribution . . . ...... ... v,
Existing Plus Project Daily Volumes . .............co.oo0an
Existing Plus Project Geometrics and Peak Hour Traffic Volumes . . . .
Future Transit Service ... ... ..o iir ittt nanaann
Future Bicycle Facilities . . . ......oovvenienne i,
Planned Cumulative Roadway Network . ....................
Cumulative No Project Daily Volumes . .....................
Cumulative No Project Peak Hour Traffic Volumes .............
Cumulative Project Trip Distribution . ........... .. ... ... ..
Cumulative Plus Project Daily Volumes . ....................
Cumulative Plus Project Peak Hour Traffic Volumes .............

Cumulative Daily Traffic Volumes on Internal Roadways ..........

ATTACHMENT 5E



Table

e T = (S . R <N

o0

10

List of Tables

Signalized Intersection Level of Service Characteristics . . . .

Level of Service Characteristics for an Unsignalized
Intersection with Two-way Stop Control . . .........

Level of Service Characteristics for an Unsignalized
Intersection with All-Way Stop Control . . .. ........

Existing Intersection Level of Service ................

Trip Generation Rates for VariousLandUses . ... .......

Existing Plus Project Intersection Levels of Service . ...... ,

Existing Plus Project Intersection Levels of Service with
IMprovements .........cuoveeennnnnnnnenans

Cumulative Intersectdon Levelsof Service .............

Cumulative Plus Project Intersection Levels of Service with
Improvements . .. ... ov ittt

Summary of Vehicle Trip and Emission Reduction Measures

iii

.......

ooooooo

.......

.......

nnnnnnn

-------

........

ATTACHMENT 5E

12
15
23

34
45

52
59



ATTACHMENT 5E

EXECUTIVE SUMMARY

The North Vineyard Station Specific Plan area is a 1,595-acre residential development with
supporting office and commercial uses and various public facilities and amenities. A total of
6,339 dwelling units are proposed, in addition to approximately 38 acres of retail and office
uses. Public facilities include neighborhood parks, a community park, a library, and
elementary schools.

The transportation study analyzed the impacts of the proposed project on the existing and
planned roadway, transit, bicycle, and pedestrian circulation systems. The key findings of the
study are summarized below.

« Currently, fourteen of the study intersections operate at acceptable levels of service. The
following intersections operate at unacceptable levels (LOS F) during the a.m. and/or
p.m. peak hour.

« South Watt Avenue at Jackson Road;

» Bradshaw Road at Jackson Road;

» Elk Grove-Florin Road at Florin Road; and
» Elk Grove-Florin Road at Gerber Road.

« Five roadway segments currently experience physical deficiencies based on substandard
travel lane and shoulder widths.

« The proposed project will generate 84,037 daily trips, 5,460 a.m. peak hour trips, and
8,663 p.m. peak hour trips. Approximately 20 percent of these trips are expected to
remain within the project boundaries.

« Without roadway improvements, the addition of project traffic would result in operational
deficiencies on five roadway segments and at eight study intersections. Improvements
under existing plus project conditions include widening the following roadway segments
from two to four lanes:

« Elk Grove-Florin Road from Jackson Road (SR 16) to Gerber Road
+ Bradshaw Road from Jackson Road (SR 16) to Gerber Road

« Florin Road from Elk Grove-Florin Road to Waterman Road

» Gerber Road from Elk Grove-Florin Road to Bradshaw Road

« Jackson Road (SR 16) from South Watt Avenue to Bradshaw Road

Existing deficiencies resulting from substandard roadway.cross-sections are exacerbated
with the addition of project traffic.

Intersection modifications (e.g., lane additions, traffic signal installations) would be
required under existing plus project conditions at the following locations:

v
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« South Watt Avenue at Jackson Road (SR 16);
« Bradshaw Road at Jackson Road (SR 16);

+ Bradshaw Road at Elder Creek Road;

+ Bradshaw Road at Florin Road;

« Elk Grove-Florin Road at Gerber Road;

+ Bradshaw Road at Gerber Road,;

» South Watt Avenue at Elder Creek Road; and
« Elk Grove-Florin Road at Florin Road.

« Under cumulative no project conditions, eight of the study intersections are projected to
operate at LOS F during the a.m. peak hour and/or p.m. peak hour. Segments of
Excelsior, Elder Creek, and Gerber Roads will experience physical deficiencies based on
substandard travel lane and shoulder widths.

« Implementation of the project under cumulative conditions will degrade acceptable
operations to unacceptable levels at three additional locations.

The intersection modifications listed below are required to provide acceptable peak hour
operations under cumulative plus project conditions.

Construct dual right turn lanes on the eastbound approach and triple
left turn lanes on the northbound approach to the Bradshaw
Road/Jackson Road intersection. Implementation of this improvement
would result in LOS E operation at this location during the a.m. and
p.m. peak hour.

Construct Excelsior Road as a four-lane facility between Jackson
Road and Florin Road. At the Jackson Road/Excelsior Road
intersection, this modification would improve the cumulative plus
project LOS from F to E during the a.m. peak hour. The p.m. peak
hour LOS with this improvement would still be F; however, the V/C
ratio with the project would be 1.04 or 19 percent less than the ratio
of 1.24 under no project conditions. The Elder Creek Road widening
should include two northbound and southbound through lanes at the
Elder Creek Road/Excelsior Road intersection. Implementation of
this improvement would result in LOS C or better operations during
the a.m. and p.m. peak hours.

Construct dual left turn lanes on the eastbound approach and two
through lanes on the northbound approach at the Florin
Road/Excelsior Road intersection. This modification, which would
require widening of the northbound departure leg to accommodate
two lanes, would resuit in LOS C operation during the a.m. and p.m.
peak hour.
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Construct dual right turn lanes on the westbound approach to the
Bradshaw Road/Elder Creek Road intersection. Although this
modification does not provide acceptable operations during the p.m.
peak hour, it does improve intersection operations with the project
by 25 percent.

Construct dual right turn lanes on the westbound approach to the
Bradshaw Road/Florin Road intersection. Although this modification
does not provide acceptable operations during either peak hour with
the project, it does result in a.m. peak hour operations that are better
than conditions without the project.

The following study locations would require the construction of eight-lane arterial
roadway segments to provide acceptable traffic operations based on either daily or peak
hour volumes:

« Bradshaw Road between Florin Road and Elder Creek Road (daily);
« South Watt Avenue between Jackson Road and Florin Road (peak hour); and
s Elk Grove-Florin Road between Florin Road and Calvine Road (peak hour).

Since Sacramento County does not typically construct eight-lane arterial roadways except
under special circumstances (e.g., adjacent to a freeway interchange), these
improvements are not considered feasible. Thus, these locations would continue to
operate at unacceptable levels under cumulative plus project conditions.
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1. INTRODUCTION

STUDY PURPOSE

The purpose of this study is to analyze the impacts of the North Vineyard Station Specific Plan
on the adjacent transportation system. This study assesses the short- and long-term impacts of
the project on the local circulation network and describes the improvements required to
mitigate operational deficiencies of the transportation system.

PROJECT LOCATION AND DESCRIPTION

The North Vineyard Station Specific Plan area is located in southeastern Sacramento County
and is bounded by Florin Road to the north, Elder Creek to the west, the planned Vineyard
Road extension to the east, and Gerber Road to the south. Figure 1 shows the location of the
plan area and the adjacent roadway network.

The plan area is a 1,595-acre residential development with supporting office and commercial
uses and various public facilities and amenities. A total of 6,339 dwelling units are proposed,
in addition to approximately 38 acres of retail and office uses. Public facilities include
neighborhood parks, a community park, a library, and elementary schools.

The proposed on-site street system consists of a network of two-lane collector and local streets
interconnected by several major collector roadways that will provide access to the existing and
future arterial roadways: Florin Road, Gerber Road, Bradshaw Road and the extensions of
Vineyard Road and Waterman Road. As part of the project, improvements to the existing
transit, bicycle, and pedestrian facilities, as well as new facilities, will be implemented to
encourage the use of alternative travel modes.

EVALUATION CRITERIA

Criteria for evaluating project impacts were established for roadways (including segments and
intersections), transit facilities, and bicycle/pedestrian facilities. Each element of the
transportation system is described below.

Arterial Roadway Segments

For purposes of this study, roadway segments were analyzed by comparing average daily
traffic volumes to capacity thresholds that were developed for the Sacramento County General
Plan Update. These thresholds are used as guidelines by the County to master plan the
transportation network by projecting the need for new or upgraded facilities. .

The effect of substandard roadway cross-sections was also used to identify deficiencies.
Some of the study roadways, including Elk Grove-Florin Road, Jackson Road, and Bradshaw
Road, include 12-foot travel lanes and minimum 6-foot usable shoulders. Other roadways
such as Gerber Road and Excelsior Road provide 10- or 11-foot travel lanes and usable
shoulders that are less than two-feet wide.

North Vineyard Station Specific Plan - Transportation Analysis
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Operational Deficiencies

According to the Sacramento County General Plan, the streets within the study area are
ultimately planned to be medium-access arterial roadways, with two to four intersections per
mile, a limited number of driveways, and a speed limit between 35 and 55 miles per hour. For
this type of facility, the daily roadway capacity is approximately 18,000, 36,000, and 54,000
VPD for streets with two lanes, four lanes and six lanes, respectively. These capacities were
applied to all facilities under existing and cumulative conditions.

The project results in an operational deficiency if the addition of project-generated traffic
causes the demand on a facility to exceed its ultimate capacity, thus requiring additional travel
lanes beyond those delineated in the Transportation Plan of the General Plan Circulation
Element dated December 15, 1993.

Physical Deficiencies

As noted above, several study roadways include substandard cross-sections. According to
standards set forth in A Policy on Geomeiric Design of Highways and Streets (1994)
published by the American Association of State Highway and Transportation Officials
(AASHTO), the minimum lane width and shoulder width is 12 feet and 6 feet, respectively,
for rural arterials serving more than 400 VPD. Thus, a physical deficiency is defined to occur
when a substandard roadway segment serves more than 400 VFD.

ignaliz ion

Level of service (LOS) is a term which qualitatively describes operating conditions for
intersections. There are six levels of service, A through F, which represent driving conditions
from best to worst, respectively. In general, LOS A represents free-flow conditions with no
congestion and LOS F represents severe congestion or delay under stop-and-go conditions.

The County of Sacramento has defined the level of service standard for urban area roadways
to be LOS E (i.e., LOS F is considered unacceptable). For intersections of rural collector
roadways, the minimum acceptable LOS is D. These standards have been set forth in Policy
CI-22 in the County’s General Plan Circulation Element. As set forth in Policy CI-23, if
implementation of a project results in a level of service worse than those specified in Policy
CI-22, traffic impacts must be mitigated by enhancing the capacity of the roadway and transit
~ system or reducing the demand generated by the project.

Analysis of signalized intersections was completed using the methods described in Interim
Materials on Highway Capacity (Circular No. 212, Transportation Research Board, January
1980). The characteristics of traffic operations for each LOS with respect to signalized
intersections are shown in Table 1. Corresponding to each LOS is a volume-to-capacity (V/C)
ratio. This is the ratio of the existing or projected volume to the theoretical capacity of the
intersection. An intersection is defined to be “at capacity” at LOS E when the V/C ratio is

1.00.

North Vineyard Station Specific Plan - Transportation Analysis
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Table 1

Signalized Intersection Level of Service Characteristics
A Uncongested operations; all queues clear in a single cycle. Less than (.61
B Very light congestion; an occasional phase is fully utilized. 0.61-0.70
C Light congestion; occasional queues on approaches. 0.71-0.80
D Significant congestion on critical approaches, but intersection is 0.81-0.90
functional. Cars required to wait through more than one cycle
during short peaks. No longstanding queues formed.
E Severe congestion with some longstanding queues on critical 0.91-1.00
approaches. Traffic queue may block nearby intersection(s)
upstream of critical approach(es).
F Total breakdown, stop-and-go operation. Greater than 1.00

|| Source: Interim Materials on Highway Capacity (Circular 212, Transportation Research Board, 1980). ||

The project results in an operational deficiency when the addition of project-generated traffic
changes the LOS from E or better to LOS F. For facilities operating at LOS F without the
project, an operational deficiency is identified if the addition of project traffic increases the V/C
ratio by 0.05 or more.

Unsignalized Intersections

For those intersections that are unsignalized, two methodologies were used to analyze
operating conditions. For those intersections with stop sign control on the minor street
approach only, the methods described in Chapter 10 of the Highway Capacity Manual (Special
Report 209, Transportation Research Board, 1985). Level of service is determined for each
movement based on the reserve capacity available. Reserve capacity is a function of demand
and the critical gaps in traffic on the major street. The criteria for level of service at stop sign-
controlled intersections are shown in Table 2.

North Vineyard Station Specific Plan - Transportation Analysis
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Table 2
Level of Service Characteristics for an
Unsignalized Intersection with Two-Way Stop Control

i . R
1;: Little or no delay. 2400
B Short raffic delays. 300 10 399
C Average traffic delays. 200 to 299 |
D Long traffic delays. 100 to 199 |
E Very long traffic delays. 0t 99
E Stop-and-go conditions. <0

Source: Highway Capacity Manual (Special Report 209, Transportation Research Board, 1985).

At intersections with all-way stop control (i.e., all traffic stops), procedures described in
Interim Materials on Unsignalized Intersection Capacity (Circular No. 373, Transportation
Research Board, 1991) were utilized. These methods determine an overall level of service
based on the estimated delay for traffic on each of the approaches. The range of delay for each
level of service is summarized in Table 3.

Table 3
Level of Service Characteristics for an
Unsignalized Intersection with AJl-Way Stop Control

<5

A Little or no delay.

B Short traffic delays. >3 and €10
C Average traffic delays. >10 and <20
D Long traffic deiays. >20 and <30
E Very long traffic delays. >30 and <45
F Stop-and-go conditions. >45

Source: Interim Materials on Unsignalized Intersection Capacity (Circular No. 373, Transportation Research
Board, 1991).

— st ————titm
— —— . ____—— ——

The project results in an operational deficiency if the addition of project traffic changes the
LOS from E or better to F. For those intersections that are affected, an analysis of peak hour
volumes is conducted to determine if a traffic signal is warranted. '

North Vineyard Station Specific Plan - Transportation Analysis
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Transi iliti

The effect of a project on a transit system can be quantified using several different criteria
including quantitative changes in ridership demand, headways, and routing, etc. Due to the
general nature of this analysis and the limited existing service in proximity to the project site,
the North Vineyard Station Specific Plan will result in an operational deficiency if:

+ Implementation of the project disrupts or interferes with existing or planned transit
operations and facilities of Regional Transit, or

« Implementation of the project conflicts with the transit-related goals, objectives and policies
of the Sacramento County General Plan - Circulation Element, Section V - Transportation
Policy Plan, (December 15, 1993).

Bicycl Pedestrian Faciliti

Impacts to bicycle and pedestrian facilities can be determined in the same manner as impacts to
transit operations and facilities. Thus, the North Vineyard Station Specific Plan results in an

operational deficiency if:

« Implementation of the project disrupts or interferes with existing or planned bicycle
facilities of the Sacramento City/County 2010 Bikeways Master Plan, or

+ Implementation of the project conflicts with the bicycle- and pedestrian-related goals,
objectives and policies of the Sacramento County General Plan - Circulation Element,
Section V- Transportation Policy Plan, {December 15, 1993).

REPORT ORGANIZATION

Chapter II describes the existing transportation system serving the project site and the
operating characteristics of each facility without the project. The impact of the North Vineyard
Station Specific Plan on existing conditions is presented in Chapter III, “Existing Plus Project
Conditions.” Chapter IV presents cumulative conditions with and without the project in place
and describes measures required to improve operational deficiencies. Chapter V presents a
discussion of several related transportation issues including on-site circulation, Congestion
Management Plan consistency, trip and emissions reduction measures, and land use

alternatives analysis.

North Vineyard Station Specific Plan - Transportation Analysis
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I1. EXISTING CONDITIONS

In the vicinity of the project site, the existing transportation system is almost exclusively
represented by roadways. Automobiles are the primary travel mode for most trips in this area,
while designated facilities for bicycles and pedestrians are limited. Each of the potentially
affected travel modes is discussed in this chapter.

ROADWAY NETWORK

Since most trips in this area are made using automobiles, the roadway system is the primary
focus of this analysis. Figure 2 shows the lane configurations of the study roadway segments
under existing conditions and the location of the study intersections.

The project site is located in southeastern Sacramento County. Access to the study area is
provided by a system of arterial roadways including Florin Road, Elk Grove-Florin Road,
Bradshaw Road, and Calvine Road. These roadways provide access to regional facilities such
as State Route 99 (SR 99) four miles to the west, U.S. Highway 50 four miles to the north,
and Jackson Road/SR 16 located two miles to the north,

Most of the existing roads serving the site are two-lane arterial roadways. These facilities have
narrow shoulders (some unpaved), speed limits of 35 to 55 miles per hour, and in some cases,
travel lanes less than 12 feet wide. These roads provide access to agricultural and low-density
residential uses on the project site. According to the Sacramento-Solano-Sutter-Yolo Counties
California Road System Map (1992), the following road segments are classified as urban
facilities:

» SR 16 from Elk Grove-Florin Road to Bradshaw Road;

» Elk Grove-Florin Road from SR 16 to Calvine Road;

» Gerber Road from Elk Grove-Florin Road to the Central California Traction Railroad;
 Calvine Road from Elk Grove-Florin Road to Bradshaw Road; and

« Waterman Road north of Calvine Road.

Several roadway segments do not meet Sacramento County standards for roadway cross-
sections that call for 12-foot travel lanes and 6-foot usable shoulders. These segments include:

» Excelsior Road from SR 16 to Calvine Road;

«» Elder Creek Road from South Watt Avenue to Excelsior Road;
» Gerber Road from Vineyard Road to Excelsior Road;

+ Vineyard Road from Gerber Road to Vineyard Road; and

« Calvine Road from Waterman Road to Grant Line Road.

Similar standards are presented in A Policy on Geometric Design of Highways and Streets
(1994) published by the American Association of State Highway and Transportation Officials
(AASHTO) for roadway segments serving more than 400 VPD and a design speed of 50 miles
per hour or more. :

North Vineyard Station Specific Plan - Transportation Analysis 7
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EXISTING TRAFFIC VOLUMES

Average daily traffic (ADT) volumes were obtained from two sources: 1) count data compiled
by the County Transportation Division, and 2) estimated daily volumes based on peak hour
turning movement counts. ADT volumes for roadways are shown on Figure 3.

Fehr & Peers Associates, Inc. conducted intersection turning movement counts for both the
a.m. and p.m. peak periods during May, 1995. Existing peak hour volumes and lane
configurations at each intersection are presented on Figure 4.

EXISTING TRAFFIC OPERATIONS
Arterial Roadway Segments

With the exception of four roadway segments near SR 16, all of the existing roadway
segments are operating at an acceptable level according to Sacramento County ADT volume
guidelines. The segments of South Watt Avenue (which is designated Elk Grove-Florin Road
south of Florin Road) and Bradshaw Road immediately north and south of SR 16 currently
carry traffic volumes in excess of 15,000 to 18,000 VPD. Although these facilities are more
urban in character, the existing volumes ranging from approximately 15,400 to 26,100 VPD
exceed the theoretical capacities.

All of the roadway segments that do not meet Sacramento County/AASHTO standards for
roadway cross-sections (see Page 7) currently serve more than 400 VPD. Therefore, all of
these segments experience physical deficiencies under existing conditions.

Study Intersections

Levels of service for study intersections were determined by comparing existing peak hour
traffic volumes on Figure 4 to the evaluation criteria defined in Chapter I. The results are
presented in Table 4 and the calculation worksheets are included as Appendix A.

North Vineyard Station Specific Plan - Transportation Analysis
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Table 4
Existing Intersection Level of Service

AR

1.12

S. Watt Avenue/Jackson Road Signal 1.04 F F
Bradshaw Road/Jackson Road Signal 1.13 F 0.99 E
Bradshaw Road/Elder Creek Road Signal 0.77 C 0.76 C
Bradshaw Road/Florin Road Signal 0.89 D 0.82 D

|| Elk Grove-Florin Road/Gerber Road Signal 1.05 F 1.30 F
Bradshaw Road/Gerber Road Signal 0.82 D 0.66 B
Elk Grove-Florin Road/Calvine Road Signal 0.52 A 0.60 A
Excelsior Road/Jackson Road Two-way Stop 239 C 378 B

Il Excelsior Road/Elder Creek Road Two-way Stop 709 A 616 A
Vineyard Road/Gerber Road Two-way Stop 562 A 596 A
Excelsior Road/Gerber Road Two-way Stop 432 A 547 A
Waterman Road/Calvine Road Two-way Stop 489 A 677 A
Vineyard Road/Calvine Road Two-way Stop 881 A 767 A "
S. Watt Avenue/Elder Creek Road All-way Stop 15.0 sec C 37.0 sec E |
Excelsior Road/Florin Road All-way Stop 6.0 sec B 3.0 sec A
Elk Grove-Florin Road/Florin Road All-way Stop 36.0 sec E 66.0 sec F
Bradshaw Road/Calvine Road All-way Stop 15.0 sec C 14.0 sec C
Excelsior Road/Calvine Road All-way Stop 4.0 sec A 3.0 sec A n
Notes: 1 V/C Ratio = Volume-to-Capacity Ratio (0.00 applies to signalized control); Delay = Average Total »

Delay (0.0 seconds applies to all-way stop control); and RC= Reserve Capacity (000 vehicles applies
to two-way stop control).
2 LOS =Level of Service

Nortk Vineyard Station Specific Plan - Transportation Analysis
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Under existing conditions, four of the study intersections operate at unacceptable levels (LOS
F) during the a.m. and/or p.m. peak hours. These locations include:

South Watt Avenue at Jackson Road (a.m. and p.m. peak hour);
Bradshaw Road at Jackson Road (a.m. peak hour);

Elk Grove-Florin Road at Gerber Road (a.m. and p.m. peak hour); and
Elk Grove-Florin Road at Florin Road (p.m. peak hour).

Of the two-way stop-controlled locations, only the intersection of Excelsior Road at Jackson
Road operates at worse than LOS A. This location operates at LOS D and LOS C during a.m.
and p.m. peak hours, respectively. Three of the all-way stop controlled intersections operate
at LOS C or worse including the Elk Grove-Florin road/Florin road intersection.

Signal warrant analyses were conducted at all unsignalized intersections operating at LOS C or
worse. Utilizing the Peak Hour Signal Warrant described in the Caltrans Traffic Manual,
warrant criteria were met at the South Watt Avenue/Elder Creek Road and Elk Grove-Florin

Road/Florin Road intersections.

TRANSIT SYSTEM

In the greater Sacramento area, transit service is provided by Regional Transit (RT). The
project site is located on the outskirts of the urbanized Sacramento area. At present, there are
no transit services within the study area. The nearest bus routes operate on Kiefer Boulevard
two miles to the north and on Power Inn Road two miles to the west of the project site.

BICYCLE AND PEDESTRIAN SYSTEMS

Bicycle facilities in the vicinity of the project site are limited. Within the study area, the only
existing bicycle facility is a Class II bikeway on Elk Grove-Florin Road from Florin Road to
south of Calvine Road. Class II bikeways include a separate lane delineated for bicycles by

striping and signs.

Although bicycles can legally travel on all of the study roadways, cyclists must share the travel
lanes on the two-lane facilities adjacent to the project site. Since these roads typically have 11-
foot to 12-foot travel lanes with narrow, unpaved shoulders and vehicles travelling at relatively
high speeds, bicycle travel is not a well-utilized mode within the study area.

OTHER TRANSPORTATION FACILITIES

A rail line operated and maintained by Central California Traction Railroad crosses the western
portion of the project site between Hedge Avenue (east of Elk Grove-Florin Road) and
Bradshaw Road. The railroad runs diagonally from northwest to southeast and includes
existing at-grade crossings at Gerber Road and Florin Road. Current operations include one
northbound train and one southbound train per day. The length of each train varies from two
to 50 cars depending on demand.

North Vineyard Station Specific Plan - Transportation Analysis 13
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III. EXISTING PLUS PROJECT CONDITIONS

This chapter describes the effect project-generated trips would have on the operation of the
existing local transportation system and its users.

PROJECT DESCRIPTION

As described in Chapter I, the North Vineyard Station Specific Plan is a 1,595-acre residential
development with supporting commercial and office uses, schools, and parks. The site for the
plan area is bounded by Florin Road to the north, Gerber Road to the south, Elder Creek to the
west, and the planned Vineyard Road extension to the east. The project will have access to all
three roadways listed above and will be built to the east and west of the planned Waterman
Road extension between Gerber and Florin Roads. The internal roadway system will include
a series of interconnected collector streets to distribute traffic to the adjacent arterial roadways.

Project Trip Generation

Project-generated traffic from the North Vineyard Station Specific Plan area was estimated
using the following process:

. Estimate vehicle trip ends for various land uses using standard trip generation rates;
. Adjust the total number of trips to account for internal and pass-by trips;

. Estimate transit utilization; and

. Determine net project trip generation.

Each step is explained in detail below.

Estimation Of Vehicle Trip Ends

The number of trips generated for each land use was estimated by applying trip rates from Trip
Generation, Institute of Transportation Engineers, 5th Edition, 1991. These rates were applied
to the proposed land uses to yield the total number of trips generated by each land use. It
should be noted that similar rates were used in the East Elk Grove Specific Plan traffic
analysis. The daily, a.m. peak hour, and p.m. peak hour trip rates are shown in Table 5 for
each land use.

North Vineyard Station Specific Plan - Transportation Analysis 14
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Table §
Trip Generation Rates For Various Land Uses

Lowuli;ensity Residential | | d.u. 9.55 0.74 1.01
Medium Density Residential d.u 9.45 0.74 1.01
High Density Residential du. 6.47 0.56 0.69
Elementary School students 1.09 0.28 0.25
Business Park ksf GFA 14.37 1.62 1.48
Commercial ksf GLA Depends on Size of Parcel

Internalization Pass-Bv Adi n

The total number of trips generated by each land use was adjusted to account for internal and
pass-by trips. Internal trips are those which begin and end within the project boundary. An
example is a trip from home to the neighborhood supermarket. Since these trips do not leave
the project area, they do not affect operation of the external street system.

For the purposes of this study, internalization rates developed for the East Elk Grove Specific
Plan were reviewed. After review and some modification, the following set of internalization
rates were developed for the North Vineyard Station Specific Plan:

+ Residential 14%
« Neighborhood Commercial 40%
« Community Commercial 30%
 Business Park 15%
+ Elementary School 90%

For residential trips, the internalization rate was determined by assuming 80 percent of all non-
residential internal trips would be home-based. This equates to a 14 percent internalization rate
for residential areas of the project.

Pass-by trips reflect those trips that are attracted from passing traffic already on the external
street system. These types of trips occur for retail and commercial land uses. According to
Trip Generation, 5th Edition, Institute of Transportation Engineers, 1991, pass-by trip
percentages vary based on the size of a retail or commercial land use and the daily traffic
volume on the adjacent street. Given the types of retail and commercial land use proposed for
the North Vineyard Station Specific Plan and the expected daily traffic volumes on the adjacent
streets, pass-by factors of 20 percent for neighborhood commercial and 30 percent for
community commercial were applied to the gross trip generation. These factors are consistent
with values used in other traffic studies in the Sacramento region.

North Vineyard Station Specific Plan - Transportation Analysis 15
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Transit Usilizati

Transit utilization for the project was estimated using a two-step process. First, the number of
vehicle-trips was converted to person-trips using a ratio of 1.15 persons per vehicle. The
second step involved projecting the percentage of person-trips that would utilize transit. For
the East Elk Grove Specific Plan, up to five percent of all person-trips would be completed
using transit. This same percentage is considerable applicable for the North Vineyard Station
Specific Plan, which will result in approximately 3,620 daily transit trips. About 250 of these
trips will occur in the a.m. peak hour while about 375 will occur during the p.m. peak hour.

N ject Tri neration
Tables B-1 through B-3 in Appendix B summarize the project trip generation under daily, a.m.

peak hour, and p.m. peak hour conditions for the following categories:

Total vehicle-trips;

External and internal vehicle-trips;
External person-trips; and

Total transit trips.

The project is expected to generate about 84,000 daily vehicle trips. About 16,780 or 20
percent of these trips will remain within the project area while about 63,000 will travel on the
external street system. The single highest hour of trip generation will occur during the p.m.
peak hour when about 10 percent of the total daily trips will be generated.

Residential trips represent just over 70 percent of the total gross daily vehicle trips with
neighborhood and community commercial uses representing 29 percent. Because of
internalization and pass-by trips, the commercial uses represent only 20 percent of the net
external vehicle-trips, whereas, residential, school, and park uses comprise 80 percent of this
total.

Project Traffic Distribution

The initial directional distribution of project traffic onto the surrounding road network was
based on travel patterns generated by the MINUTP-based Sacramento County travel demand
model. These patterns were reviewed with County Transportation Division staff and adjusted
to reflect the fact that 1) some of the facilities coded in the 2010 model would not be widened
to their ultimate cross-section, and 2) planned employment centers represented in the model

would not be developed under existing plus project conditions. The resulting directional
distribution for existing plus project conditions is shown on Figure 3.

As indicated in the figure, traffic distribution under existing conditions is generally expected to
favor areas to the north. This pattern is expected given that the project site is located in the
southern area of the developed Sacramento region and, more importantly, is south of the
employment base in downtown Sacramento.

North Vineyard Station Specific Plan - Transportation Analysis 16
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ATTACHMENT 5E

Project Traffic Assignment

To accurately trace the expected paths of project-generated traffic at each intersection, a
computer model of the project’s internal roadways and the study area roadway system was
developed using the TRAFFIX software package. This mechanism provided an efficient way
of accounting for traffic generated by different areas within the project and tracing these trips at

each study intersection. Based on the trip distribution percentages in Figure 5, project trips
were added to the existing traffic counts at the study intersections listed in Chapter II.

Figures 6 and 7 present daily and peak hour traffic volumes, respectively, under existing plus
project conditions. The resulting existing plus project volumes were analyzed to determine the
impact of adding project traffic to the roadway network. Impacts to each component of the
transportation system are presented below.

ROADWAY SYSTEM OPERATIONS

Arterial Roadway Segments

Daily traffic volumes shown on Figure 6 were compared to the capacity criteria for arterial
roadway segments presented in Chapter 1. - The result of this comparison shows that the
operation of several study roadway segments would be affected with the addition of project
traffic. Each arterial roadway segment deficiency is discussed below.

EP-1; Implementation of the project would result in daily traffic volumes on the existing
two-lane section Elk Grove-Florin Road between Gerber Road and SR 16 that
would exceed the theoretical capacity. The projected daily volume between SR 16
and Gerber Road ranges from 23,500 to 34,700 vehicles per day (VPD) with the
project. North of SR 16, the volume is projected to be 35,100 VPD. These
volumes exceed both the rural and urban two-lane capacities of 15,000 and 18,600

VPD, respectively.

EP-2: Implementation of the project would result in daily traffic volumes on Bradshaw
Road between Gerber Road and SR 16 ranging from 32,900 to 28,000 VPD.
North of SR 16, the daily volume with the project is estimated to be 32,400 VPD.
All volumes exceed both the rural and urban two-lane capacities of 15,000 and
18,000 VPD, respectively.

EP-3: Implementation of the project would result in a daily volume on Florin Road
between Elk Grove-Florin Road (South Watt Avenue) and the proposed Waterman
Road extension of 28,800 VPD. This volume exceeds both the rural and urban
two-lane capacities of 15,000 and 18,000 VPD, respectively.

EP-4. Implementation of the project would result in daily volumes on Gerber Road
between Elk Grove-Florin Road and Bradshaw road ranging from 21,900 to
25,000 VPD. West of Elk Grove-Florin Road, the daily volume is projected to be
23,500 VPD with the project. These volumes exceed both the rural and urban two-
lane capacities of 15,000 and 18,000 VPD, respectively.

North Vineyard Station Specific Plan - Transportation Analysis 18
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ATTACHMENT 5E

EP-53: Implementation of the project would result in a daily volume of 18,500 VPD on SR
16 between Bradshaw Road and South Watt Avenue. Although this volume
exceeds the urban roadway capacity of 18,000 VPD by only 500 vehicles,
operations on this segment would be deficient under existing plus project

conditions.

EP-6: Implementation of the project would add approximately 1,300 VPD to Elder Creek
Road between South Watt Avenue and Excelsior Road. The addition of this traffic
would exacerbate the existing physical deficiency caused by the substandard travel

lane and shoulder widths.

EP-7: Implementation of the project would add approximately 600 to 1,900 VPD to
Excelsior Road between Jackson Road (SR 16) and Calvine Road. Except in the
vicinity of Birch Ranch Road, the addition of this traffic would exacerbate the
existing physical deficiency caused by the substandard travel lane and shoulder

widths.

EP-§: Implementation of the project would add approximately 4,400 to 7,600 VPD to
Florin Road between Bradshaw Road and Excelsior Road. The addition of this
traffic would exacerbate the existing physical deficiency caused by the substandard
travel lane and shoulder widths.

EP-9: Implementation of the project would add approximately 1,900 to 3,800 VPD to
Gerber Road between Bradshaw Road and Excelsior Road. The addition of this
traffic would exacerbate the existing physical deficiency caused by the substandard
travel lane and shoulder widths.

EP-10: Implementation of the project would add approximately 1,300 VPD to Vineyard
Road between Gerber Road and Calvine Road. Except in the vicinity of the
residential subdivision immediately north of Calvine Road, the addition of this
traffic would exacerbate the existing physical deficiency caused by the substandard
travel lane and shoulder widths.

EP-11; Implementation of the project would add approximately 600 to 1,900 VPD to
Calvine Road between Elk Grove-Florin Road and Excelsior Road. Except in the
vicinity of residential subdivisions near Waterman Road and Vineyard Road, the
addition of this traffic would exacerbate the existing physical deficiency caused by
the substandard travel lane and shoulder widths.

Study Intersections

Existing plus project waffic volumes shown on Figure 7 were used to calculate peak hour
levels of service at the study intersections. Intersection LOS at each location is presented in
Table 6. The corresponding calculation worksheets are included in Appendix C.

North Vineyard Station Specific Plan - Transportation Analysis 21
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As shown on Figures 6 and 7, a new four-lane, north-south arterial will be constructed
between Gerber and Florin Roads. The alignment for this roadway will be located
approximately halfway between Elk Grove-Florin Road and Bradshaw Road and will
ultimately be connected to the planned extension of Waterman Road from Vintage Park Drive
north to Gerber Road. The proposed roadway will include a new at-grade crossing of the
Central California Traction Railroad and will require the alignment to curve such that the
roadway crosses the railroad tracks at nearly a perpendicular angle.

In addition, Vineyard Road will be extended from its current terminus at Gerber Road to
Florin Road. The Vineyard Road extension will be constructed to accommodate four travel
lanes according to the Sacramento County General Plan Transportation Map. All of the new
intersections are included in Table 6.
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Table 6

Levels of Service

Existing Plus Project Intersection

. lay or RC1
S. Watt Avenue/Tackson i(oad Signal 104 (1.12) | F({ 146 (191) | F(F)
Bradshaw Road/Jackson Road Signal 1L13(099) | F® | 134(146) | F@® ||
Bradshaw Road/Elder Creek Road Signal 077(076) | C(C) | 1250148 | F®
Bradshaw Road/Florin Road Signal 089 (082) | D@ | 16120 | F®
Elk Grove-Florin Road/Gerber Road Signal 1.05(1.30) | F(® 136(1.58) | F(F) '
Bradshaw Road/Gerber Road Signal 082(066) | D®) | 126037 | F®
Elk Grove-Florin Road/Calvine Road Signal 052(0.60) | A(A) | 064073 | B©
Florin Road/Waterman Road Signal N/A NA | 075092 | C®
| Getber Road/Waterman Road Signal N/A NA | 066086 | BD)
Excelsior Road/Tackson Road Two-way Stop 239 (378) C (B) 117 (158) DD
Excelsior Road/Elder Cresk Road Two-wayStop | 709 (616) | A(A) | 628(467) | A(A)
| vineyard Road/Gerber Road Two-way Stop | 567(596) | A(A) | 501(406) | A(A)
Vineyard Road/Florin Road Two-way Stop N/A NA | 200@15 |c@©
Excelsior Road/Gerber Road Two-wayStop | 432(547) | A(A) | 329097 | B® |I
Waterman Road/Calvine Road TwowayStop | 489(677) | A | 61131 | A |
{| vineyard Road/Catvine Road Two-way Stop | 881 (767) | A(A) | 658(605) | A(A)
[|s. Watt Avenue/Elder Creck Road | All-way Stop [ 1505 37.05) | C(®) | SeeNowe3 | F(®)
|| Excelsior Road/Florin Road All-way Stop | 6.0s(30s) | B(A) | 90s(70s) | B®) «
" Elk Grove-Florin Road/Florin Road | All-way Stop |36.0s (66.0s) | E(F) | SceNowe3 | F(F)
IlBradshav.;v Road/Calvine Road All-way Stop | 15.0s(14.05) | C(C) |27.05(45.05) | D(E)
Excelsior Road/Calvine Road All-way Stop | 4.0s(3.0s) | AQA) | 505309 | A(A)

applies to two-way stop control).

2 1.OS =Level of Service.

Notes: 1 V/C Ratio = Volume-to-Capacity Ratio (0.00 applies to signalized control); Delay = Average Total
Delay (0.0 seconds applies to all-way stop control); and RC= Reserve Capacity (000 vehicles

3 Intersection is substantially over capacity and delay calculation is meaningless.

N/A = Not applicable.

North Vineyard Station Specific Plan - Transportation Analysis
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Twelve of the 19 study intersections under existing plus project conditions are projected to
operate at LOS E or better. The remaining seven intersections would operate at LOS F or
worse under the a.m. and/or p.m. peak hour with the proposed project. All of the
unsignalized intersections operating at LOS C or worse were analyzed to determine if traffic
signals would be warranted under existing plus project conditions. Based on the Caltrans
Peak Hour Signal Warrant criteria, this analysis showed that traffic signals would be
warranted at Bradshaw Road and Calvine Road with the addition of project traffic. As
presented in Chapter II, signals are already warranted without the project at the South Watt
Avenue/Elder Creek Road and Elk Grove-Florin Road/Florin Road intersections and the
addition of project traffic would further degrade operations.

Each intersection deficiency under existing plus project conditions is identified in detail below.

EP-12: Implementation of the project would cause the intersection of South Watt Avenue at
Jackson Road (SR 16) to operate at LOS F during both the a.m. and p.m. peak

hour.

P-13; Implementation of the project would exacerbate LOS F conditions at the Bradshaw
Road/Jackson Road intersection during the a.m. peak hour and would worsen
conditions from LOS E to F in the p.m. peak hour.

s

EP-14: Implementation of the project would cause the intersection of Bradshaw Road at
Elder Creek Road to operate at LOS F during both the a.m. and p.m. peak hour.

;

P-15;  Implementation of the project would cause operating conditions at the Bradshaw
Road/Florin Road intersection to worsen from LOS D to F during both the a.m. and

p.m. peak hours.

ey

P-16; Implementation of the project would exacerbate LOS F operating conditions at the
Elk Grove-Florin Road/Gerber Road intersection during the a.m. and p.m. peak

hours.

i

EP-17: Implementation of the project would exacerbate LOS F operating conditions at the
Bradshaw Road/Gerber Road intersection during the a.m. and p.m. peak hours.

EP-18: Implementation of the project would result in LOS F operations at the South Watt
Avenue/Elder Creek Road intersection during the a.m. and p.m. peak hours.
EP-19: Implementation of the project would worsen operating conditions at the Elk Grove-

Florin Road/Florin Road intersection from L.OS E to F in the a.m. peak hour and
would exacerbate LOS F operations in the p.m. peak hour.

TRANSIT SYSTEM OPERATIONS
Transit system operations under existing plus project conditions were analyzed by considering

the potential effects of the project on existing or planned transit services and facilities. As
discussed in Chapter II, there is currently no transit service in the vicinity of the project site.
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Planned facilities are developed by Sacramento Regional Transit (RT), which maintains a 20-
year master plan of transit facilities for the Sacramento region. This plan (last updated in April
1992), along with the County’s General Plan, shows that feeder bus service (i.c., a major
transit corridor) is planned for the entire length of Elk Grove-Florin Road, Bradshaw Road,
and Calvine Road within the study area. Feeder service is also planned for Florin Road from
west of Elk Grove-Florin Road to the planned Vineyard Road extension. Planned corridors

are shown on Figure 8.

Besides providing area-wide bus service, these corridors are intended to support “trunk”
transit service along the Central California Traction Railroad alignment. This corridor is
currently planned for a future light rail extension, which would include stations at or near
crossings of all major arterial streets; however, an interim facility on this alignment may
include a high occupancy vehicle (HOV) thoroughfare for buses according to RT planning
staff. RT staff recommended that bus stop locations should not be identified as part of the
transportation analysis. Future planning studies will be conducted to determine transit routes

and schedules.

The transit facilities included as part of the NVSSP are designed to coordinate with and
maximize the potential of those transit corridors identified by RT and Sacramento County. RT
guidelines recommend bus stops at one-quarter mile intervals in suburban settings, and they
recommend turnouts when traffic volumes, speeds, and service frequency warrant safe
stopping areas for buses. Both RT guidelines and County standards recommend locating bus
stops on the far side of intersections.

Roadways within the specific plan area will be designed to accommodate transit facilities such
as turnouts, bus stops, and shelters should individual routes be designated on major collector
streets. Thus, implementation of the proposed project will not disrupt or interfere with
existi?g or planned transit operations in the area and no operational deficiencies were
identified. :

BICYCLE AND PEDESTRIAN SYSTEM OPERATIONS

The Draft Environmental Impact Report for the 2010 Sacramento.City/County Bikeway Master
Plan (September 1992) identifies planned bicycle facilities within the study area. To maintain
consistency with this document and to provide a substantive network of bikeways for
alternative transportation, the circulation plan for the NVSSP proposes on-street bike lanes for
all streets bordering the plan area, as well as on the major arterial and collector street segments
within the project. In addition, sidewalks will be constructed on all streets within the plan area
and on the roadways bordering the project site. Several off-street bicycle/pedestrian trails will
be constructed within the specific plan area to encourage alternative modes of travel and to
improve internal circulation. These facilities would enhance the existing bicycle and pedestrian
systems and result in a beneficial impact to the study area. Planned bikeways and pedestrian
paths identified in the 2010 Bikeway Master Plan and those proposed as part of the NVSSP
are illustrated on Figure 9. '

Similar to the transit system, the project does not directly disrupt, interfere or conflict with
existing or planned bicycle or pedestrian facilities; consequently, no operational deficiencies
were identified.
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PROPOSED IMPROVEMENTS

The following improvements are proposed to enhance operating conditions or to eliminate the
projected deficiencies identified above. Each improvement is listed according to its reference

number.

nt EP-1: Widen the section of Elk Grove-Florin Road/South Watt Avenue
from Gerber Road to SR 16 from two to four lanes. Based on
Sacramento County guidelines, this improvement would provide
sufficient capacity to accommodate the projected daily volume. This
improvement should be constructed when the daily volume on this
segment reaches 16,200 VPD (90 percent of urban arterial capacity).

[mprovement EP-2: Widen the section of Bradshaw Road from Gerber Road to SR 16
from two to four lanes. Based on Sacramento County guidelines,

this improvement would provide sufficient capacity to accommodate
the projected daily volume. This improvement is part of a funded
project that will be constructed by year 2001 according to
Sacramento County’s 1996 Transportation Improvement Plan.

Improvement EP-3: Widen the section of Florin Road from South Watt Avenue to
Bradshaw Road from two to four lanes. Based on Sacramento

County guidelines, this improvement would provide sufficient
capacity to accommodate the projected daily volume. This
improvement should be constructed when the daily volume on this
segment reaches 16,200 VPD (90 percent of urban arterial capacity).

Improvement EP-4: Widen the section of Gerber Road from Elk Grove-Florin Road to
Bradshaw Road from two to four lanes. Based on Sacramento
County guidelines, this improvement would provide enough
capacity to accommodate the projected daily volume. This
improvement should be constructed when the volume on this
segment reaches 16,200 VPD (90 percent of urban arterial capacity).

Improvement EP-3; Widen the section of SR 16 from South Watt Avenue to Bradshaw
Road from two to four lanes. Based on Sacramento County
guidelines, this improvement would provide sufficient capacity to
accommodate the projected daily volume. This improvement should
be constructed when the daily volume on this segment reaches
16,200 VPD or 90 percent of urban arterial capacity.

Improvement EP-6: Widen Elder Creek Road between South Watt Avenue and Excelsior
Road to include 12-foot travel lanes and minimum 6-foot shoulders
to meet Sacramento County design standards for rural arterials.
This improvement will eliminate the existing physical deficiency and
the deficiency with the project.
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Improvement EP-7; Widen Excelsior Road between Jackson Road and Calvine Road to
include 12-foot travel lanes and minimum 6-foot shoulders to meet
Sacramento County design standards for rural arterials, This
improvement will eliminate the existing physical deficiency and the
deficiency with the project.

Improvem -8: Widen Florin Road between Bradshaw Road and Excelsior Road to
include 12-foot travel lanes and minimum 6-foot shoulders to meet
Sacramento County design standards for rural arterials. This
improvement will eliminate the existing physical deficiency and the
deficiency with the project.

Improvement EP-9; Widen Gerber Road Bradshaw Road and Excelsior Road to include
12-foot travel lanes and minimum 6-foot shoulders to meet
Sacramento County design standards for rural arterials. This
improvement will eliminate the existing physical deficiency and the
deficiency with the project.

Improvement EP-10: Widen Vineyard Road between Gerber Road and Calvine Road to
include 12-foot travel lanes and minimum 6-foot shoulders to meet
Sacramento County design standards for rural arterials. This
improvement will eliminate the existing physical deficiency and the
deficiency with the project. Widening of this roadway is anticipated
as part of frontage improvements in the Vineyard Springs
Comprehensive Planning Area.

Improvement EP-11: Widen Calvine Road between approximately 1,300 feet east of
Waterman Road to Excelsior Road to include 12-foot travel lanes
and minimum 6-foot shoulders to meet Sacramento County design
standards for rural arterials. The section of Calvine Road from Elk
Grove-Florin Road to approximately 1,300 feet east of Waterman
Road will be widened from two to four lanes as part of a funded
project included in Sacramento County’s 1996 Transportation
Improvement Plan. This improvement will eliminate the existing
physical deficiency and the deficiency with the project.

Improvement EP-12: Modify the intersection of South Watt Avenue at Jackson Road to
include a separate left turn lane, two through lanes, and a separate
right turn lane on all approaches. These measures would improve
operations at this intersection to LOS D and LOS E in the a.m. and
p.m. peak hours, respectively. Improvements should be
implemented when the intersection operates unacceptably based on
Sacramento County standards.

Improvement EP-13: Modify the Bradshaw Road/Jackson Road intersection to include the
following lane configurations:
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- Dual left turn lanes, two through lanes, and a separate
right turn lane on the northbound and southbound
approaches; and

- One left turn lane, one through lane, and a separate right-
turn lane on the eastbound and westbound approaches.

The provision of northbound and southbound dual left turn lanes
will require widening of the eastbound and westbound departure
legs on Jackson Road to two lanes before merging to a single travel
lane. The length and merging distance for these lanes will be
approved by Caltrans since Jackson Road is a state highway.

These improvements would improve operations at this intersection
to LOS E in the a.m. and p.m. peak hours. According to
Sacramento County’s 1996 Transportation Improvement Plan, two
northbound through lanes and one southbound through lane will be
constructed by 1997. The remaining improvements should be
implemented when the intersection operates unacceptably based on
Sacramento County standards.

Improvement EP-14; Modify the Bradshaw Road/Elder Creek Road intersection to include
the following lane configurations:

- One left turn lane, two through lanes, and a separate
right tumn lane on the southbound approach;

- One left turn lane, one through lane, and a shared
through/right-tum lane on the northbound approach;

- One left turn lane and one shared through/right-turn lane
on the eastbound approach; and

- One shared left-turn/through lane and one separate right
turn lane on the westbound approach.

These improvements would improve operations at this intersection
to LOS C and LOS D in the a.m. and p.m. peak hours, respectively.
Improvements should be implemented when the intersection
operates unacceptably based on Sacramento County standards.

Improvement EP-15; Modify the Bradshaw Road/Florin Road intersection to include the
following lane configurations:

- Dual left turn lanes, two through lanes, and a separate
right turn lane on the northbound and southbound
approaches; and
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The provision of southbound dual left turn lanes will require widening of
the eastbound departure legs on Florin Road to two lanes before merging
to a single travel lane. The length and merging distance for these lanes
will be approved by Sacramento County Transportation Division staff.
The westbound departure leg will be widened as part of Improvement
EP-3.

These improvements would improve operations at this intersection to
LOS C and LOS E in the am. and p.m. peak hours, respectively.
Improvements should be implemented when the intersection operates
unacceptably based on Sacramento County standards.

Improvement EP-16: Modify the Elk Grove-Florin Road/Gerber Road intersection to include
the following lane configurations:

- Dual left turn lanes, two through lanes, and a separate right
turn lane on the northbound and southbound approaches;

- One left turn lane, one through lane, and a separate right-
turn lane on the eastbound approach; and

- One left turn lane, one through lane, and a shared
through/right-turn lane on the westbound approach.

The provision of northbound dual left turn lanes will require widening of
the westbound departure leg on Gerber Road to two lanes before merging
to a single travel lane in each direction. The length and merging distance
for these lanes will be approved by Sacramento County Transportation
Division staff.

These improvements would improve operations at this intersection to
LOS D and LOS E in the a.m, and p.m, peak hours, respectively.
Improvements should be implemented when the intersection operates
unacceptably based on Sacramento County standards.

Improvement EP-17: Modify the Bradshaw Road/Gerber Road intersection to include the
following lane configurations:

— Dual left-tumn lanes, two one through lanes, and a separate
right-turn lane on the eastbound and westbound approaches;
and

— One lefi-turn lane, two through lanes, and a separate right-
turn lane on the northbound and southbound approaches.
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The provision of twe southbound duatHeft=turn through lanes and dual
westbound left-turn lanes will require widening of the eastbound
southbound departure leg on Gerber Road Bradshaw Road to two
lanes before merging to a single travel lane in each direction. The length
and merging distance for these lanes shall be approved by Sacramento
County Transportation Division staff.

These improvements would improve operations at this intersection to
LOS D and LOS C in the am. and p.m. peak hours, respectively.
Improvements should be implemented when the intersection operates
unacceptably based on Sacramento County standards.

Improvement EP-18: Install a signal at the South Watt Avenue/Elder Creek Road intersection
and modify the lane configurations to include the following:

- One left turn lane, two through lanes, and a separate right turn
lane on the northbound and southbound approaches; and

- One left turn lane and a shared through/right-turn lane on the
eastbound and westbound approaches.

These improvements would improve operations at this intersection to
LOS B and LOS D in the a.m. and p.m. peak hours, respectively. (It
should be noted that a signal is warranted at this location under existing
conditions without the NVSSP). Improvements should be implemented
with construction of the project.

Improvement EP-19; Install a signal at the Elk Grove-Florin Road/Florin Road intersection and
modify the lane configurations to include:

- Dual left-turn lanes, two through lanes, and a separate right
turn lane on the northbound and southbound approaches; and

- One left-tum lane, two through lanes, and a separate right-
turn lane on the eastbound and westbound approaches.

These improvements would improve operations at this intersection to
LOS B and LOS D in the a.m. and p.m. peak hours, respectively. (It
should be noted that a signal is warranted at this location under existing
conditions without the NVSSP). The traffic signal is a funded project
that will be constructed by 1998 according to Sacramento County’s 1996
Transportation Improvement Plan.
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OPERATIONS WITH PROPOSED IMPROVEMENTS

Following implementation of the proposed improvements, the associated operational
deficiencies would be eliminated. Table 7 shows the LOS at the study intersections after

implementation of the proposed improvements.
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3 Intersection is substantially over capacity and delay calculation is meaningless.

N/A = Not applicable

e

Existing Plus Project Intersectio':atl’.l:v;s of Service with Improvements
S. Wait Avenue/Jackson Road Signal 0.82 D 0.94 E
Bradshaw Road/JTackson Road Signal 0.90 E 0.91 E ||
Bradshaw Road/Elder Creek Road Signal 071 C 0.89 D
Bradshaw Road/Florin Road Signal 0.78 C 0.99 E
Elk Grove-Florin Road/Gerber Road Signal 0.85 D 1.00 E
Bradshaw Road/Gerber Road Signal 0.85 D 0.72 C
Elk Grove-Florin Road/Calvine Road Signal 0.64 B 0.73 c |
Florin Road/Waterman Road Signal 0.75 C 0.92 E
Gerber Road/Waterman Road Signal 0.66 B 0.86 D
Excelsior Road/Jackson Road Two-way Stop 117 D 158 D
Excelsior Road/Elder Creek Road Two-way Stop 628 A 467 A
Vineyard Road/Gerber Road Two-way Stop 501 A 406 A
Vineyard Road/Florin Road Two-way Stap 209 C 215 C
Excelsior Road/Gerber Road Two-way Stop 329 B 397 B
Waterman Road/Calvine Road Two-way Stop 671 A 737 A
Vineyard Road/Calvine Road Two-way Stop 658 A 605 A
5. Watt Avenue/Elder Creek Road Signal 0.62 B 0.84 D
Excelsior Road/Florin Road All-way Stop 9.0s B 7.0s B Il
Elk Grove-Florin Road/Florin Road Signal 0.67 B 0.89 D
Bradshaw Road/Calvine Road All-way Stop 270s D 45.0 s E
Excelsior Road/Calvine Road All-way Stop 50s A 30s A
Notes: | V/C Ratio = Volume-to-Capacity Ratio (0.00 applies to signalized control); Delay = Average Total

Delay (0.0 seconds applies to all-way stop control); and RC= Reserve Capacity (000 vehicles

applies to two-way stop control}.

2 1L.OS =Level of Service.
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IV. CUMULATIVE OPERATING CONDITIONS

The purpose of the cumulative analysis is to determine if implementation of the proposed
project, in addition to planned cumulative growth, will adversely affect the planned
transportation system.

PLANNED TRANSPORTATION IMPROVEMENTS

Roadwav Improvemen

The cumulative analysis determines if planned roadway improvements in the study area are
sufficient to accommodate anticipated traffic growth. The planned roadway improvements in
the vicinity of the project site were obtained from the Sacramento County General Plan
Transportation Map (December 15, 1993) and are listed below.

« Jackson Road/State Route (SR) 16 will be widened to six lanes from west of South Watt
Avenue to Bradshaw Road. From Bradshaw Road to east of Excelsior Road, SR 16 is
planned to be four lanes.

« Elk Grove-Florin Road/South Watt Avenue will be widened to six lanes from south of
Calvine Road to north of Jackson Road/SR 16.

« Bradshaw Road will be widened to six lanes from Calvine Road to north of Jackson
Road/SR 16. South of Calvine Road, Bradshaw Road will be a four-lane facility.

« Vineyard Road will be widened to four lanes from Calvine Road to Gerber Road.
Vineyard Road will be extended to Florin Road as a four-lane facility.

+ Florin Road will be widened to six lanes from west of Elk Grove-Florin Road/South
Watt Avenue to the planned Vineyard Road extension. From the Vineyard Road
extension to east of Excelsior Road, Florin Road will be widened to four lanes.

« Gerber Road will be widened to four lanes from west of Elk Grove-Florin Road to the
planned Vineyard Road extension. From the Vineyard Road extension to east of
Excelsior Road, Gerber Road will include two travel lanes. This two lane section is
planned to be widened to four lanes after 2010.

« Calvine Road will be widened to six lanes from west of Elk Grove-Florin Road to Grant
Line Road.

« Elder Creek Road will be widened to four lanes from west of South Watt Avenue to
Bradshaw Road. East of Bradshaw Road, Elder Creek Road will continue to function as
a two-lane roadway.

Figure 10 illustrates the planned number of lanes on each roadway segment under cumulative
conditions. All of the study intersections are assumned to be signalized under this scenario.

North Vineyard Station Specific Plan - Tmnspormtion Analysis 35



ATTACHMENT 5E

NCOT TOSCALE

2
2
=
5
7]
o]
:
ELDER CREEK RCAD
W 2
2
5 _ .
E 6 6 / T ?/ N
2 6 [ /¢
6 = 6 FLORIN ROAD 6 - 4 N 4
\\ - 2 k\'\.\ e
6 o -
4 4 GERBER 2
2
g
=
g 2 g
|6 2l 4 6 2| 4 z| 2
2
3 x o Q
3 z £ 2
X T z §
w B = i
=
=
6 CALVINE ROAD
6 6 6 6
6
2
LEGEND:;
2 = PLANNED LANES SOURCE; SACRAMENTO COUNTY GENERAL PLAN - TRANSPORTATION PLAN MAP
y (DECEMBER 15, 1893). i
PLANNED CU MULATIVE Fehr & Peers Assoclates, [nc.

FIGURE 10

ROADWAY NETWORK

Transpariation Consultants




ATTACHMENT 5E

Funding for most of the improvements listed above will ultimately be provided by a financing
plan for the study area, other developer fees, and public sources. Public funds will be
necessary for a fair share contribution to improvements that eliminate existing deficiencies.

Other Improvements

« Transit facilities will be integrated as part of the NVSSP project. The study area is
expected to be served by Sacramento Regional Transit (RT) and planned facilities will
include bus stops, bus shelters, and turnouts. A multimodal transfer facility and park and
ride lot is planned within the project site to accommodate light rail service if it is
constructed within the Central California Traction Railroad (CCTR) right-of-way.

+ The NVSSP area will include various on-street bike lanes and off-street bike paths and
pedestrian trails. These facilities will complement the continuous system of on-street bike
lanes planned for the study area roadways shown on Figure 6. In addition, off-street
pedestrian and bicycle trails will be constructed along Elder Creek and Gerber Creek west
of the CCTR tracks. All bicycle and pedestrian facilities will interconnect parks, -
residential areas, and commercial developments.

ROADWAY SYSTEM OPERATIONS
Cumulative No Project Yolumes

The Sacramento County General Plan traffic model was used to generate background
intersection traffic forecasts without the NVSSP. Forecasts were prepared using the latest
version of the General Plan model, which was recently updated for the East Elk Grove
Specific Plan study. Based on additional review of the traffic model, the County requested that
certain areas in the immediate vicinity of the NVSSP area be updated to better reflect more
recent and detailed land use data. This information was provided by the Sacramento County
Planning Department for the Vineyard Springs Comprehensive Planning Area to the southeast
(between Gerber Road, Calvine Road, Bradshaw Road, and Excelsior Road) and for the
Florin Station Comprehensive Planning Area to the west (between Florin Road, Gerber Road,
Gardner Avenue, and Elder Creek). Inclusion of this land use was necessary to better reflect
potential development and to improve master planning of the ultimate roadway system. In
addition, land use updates were incorporated in the traffic model for the eastern part of
Sacramento County near the El Dorado County line, as well as for the Mather Field Reuse
Area and Zinfandel Villages projects north of the project site.

The County’s traffic model was originally developed and calibrated based on daily conditions
only. However, Transportation Division staff requested that peak hour turning movement
forecasts be prepared to determine if any non-standard traffic control (e.g., dual right turn
lanes, triple left turn lanes) would be required under cumulative conditions. Peak hour
forecasts were prepared by factoring daily trip data by trip purpose. This method is consistent
with the approach used for other long-range planning studies in the vicinity of the project.

The cumulative no project daily and peak hour traffic volumes are shown on Figures 11 and
12, respectively. The intersection lane configurations shown on Figure 12 are based on
Sacramento County design standards for thoroughfares, arterials, and collector streets.
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~umulative Plus Project Vol

Cumulative plus project volumes were developed by adding the proposed land uses to the
County’s traffic model and preparing a new set of traffic forecasts. The same peak hour
factors used to develop the cumulative no project forecasts were applied for this scenario.

At the direction of County Transportation Division staff, the daily and peak hour trips
generated by the proposed project were factored to match the trip generation information
presented in Tables A-1 through A-3. This process provided a conservative trip generation
estimate for purposes of identifying project-related impacts and is more consistent with

standard trip rates.

The trip distribution of project-generated trips on the study roadway network was obtained
from the traffic model output. This information will be used primarily to identify project
impacts for roadway segments. Figure 13 shows the project trip distribution generated by the
traffic model.

Figures 14 and 15 present the daily and peak hour traffic volumes, respectively, for
cumulative conditions with the NVSSP in place. Impacts to each element of the study
roadway system are presented below.

Arterial Roadway Segments

Under cumulative no project conditions, none of the study roadway segments is projected to
carry volumes beyond the theoretical urban roadway capacities of 18,000 VPD, 36,000 VFD,
and 54,000 VPD for two-lane, four-lane, and six-lane facilities, respectively. The highest
daily volume without the project is 51,600 VPD, which is projected for the segment of
Bradshaw Road between Florin Road and Elder Creek Road. Assuming a maximum
threshold of 54,000 VPD according to County guidelines, this section of roadway would
operate under capacity.

Figure 14 shows that the proposed project would increase traffic on most roadway segments
in the study area. These increases would be caused by: 1) the addition of new trips within the
study area, and 2) the displacement of traffic from some segments caused by the addition of
new trips. However, only the segment of Bradshaw Road between Florin Road and Elder
Creek Road is projected to serve a volume in excess of its theoretical operating capacity under
cumulative plus project conditions. This deficiency is described below.

P-1; The project volume of 58,500 VPD on Bradshaw Road between Florin Road and
Elder Creek Road exceeds the theoretical capacity of 54,000 VPD for a six-lane

roadway.

W
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Physical deficiencies are projected to occur on those segments that are planned to be two-lane
facilities and will not be improved through 2010. These deficiencies are presented below.

CP-2; Implementation of the project would add approximately 2,200 VPD to Elder Creek
Road between Bradshaw Road and Excelsior Road. The addition of this traffic
would exacerbate the existing physical deficiency caused by the substandard travel
lane and shoulder widths.

CP-3: Implementation of the project would add approximately 300 to 3,200 VPD to
Excelsior Road between Jackson Road (SR 16} and Calvine Road. Except in the
vicinity of Birch Ranch Road, the addition of this traffic would exacerbate the
existing physical deficiency caused by the substandard travel lane and shoulder

widths.

P-4; Implementation of the project would add approximately 1,600 VPD to Gerber Road
between Vineyard Road and Excelsior Road. The addition of this traffic would
exacerbate the existing physical deficiency caused by the substandard travel lane
and shoulder widths.

Study Intersections

The peak hour volumes presented on Figures 12 and 15 were used to determine the level of
service for cumulative no project and cumulative plus project conditions, respectively. The
results of the a.m. and p.m. peak hour analysis are shown in Table 8 and the corresponding
technical calculations are contained in Appendices D and E.
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Table 8
Cumulative Intersection Levels of Service '

S. Watt Avenue/Jackson Road Signal 1.26 (1.21) F(F) 1.29(1.33) F(F)
Bradshaw Road/Jackson Road Signal 1.01 (1.10) F(F) 1.08 (1.30) F (F)
Jackson Road/Excelsior Road Signal 1.320 (1.24) F (F) 1.44 (1.53) F (F)
S. Watt Avenue/Elder Creek Road Signal 1.17 (0.99) F (E) 1.26 (1.18) F (F)
|| Bradshaw Road/Elder Creek Road Signal 0.85(1.02) D (F) 0.92 (1.30) E(F)
Excelsior Road/Elder Creek Road Signal 0.95 (0.78) E (C) 1.15(1.12) F (F)
Elk Grove-Florin Road/Florin Road Signal 1.28 (1.04) F (F) 1.40(1.25) F (F)
Florin Road/Waterman Road Signal 0.62 (0.89) B (D) 0.67 (0.99) B(E)
I Bradshaw Road/Florin Road Signal 1.17 (1.10) F (F) 1.27 (1.16) F (F)
Florin Road/Vineyard Road Signal 0.59 (0.53) A(A) 0.59 (0.69) A(B)
Florin Road/Excelsior Road Signal 0.97 (0.80) E (C) 1.25 (0.80}) F(C)
il Elk Grove-Florin Road/Gerber Road Signal 1.31 (1.20) F (F) 1.47 (1.29) F(F)
Waterman Road/Gerber Road Signal 0.87 (0.81) D (D) 0.70 (0.87) B (D)
Bradshaw Road/Gerber Road Signal 0.84 (0.88) D (D) 0.80(0.82) C(D)
Vineyard Road/Gerber Road Signal 0.72 (0.32) C(A) 0.69 (0.41) B(A)
I Excelsior Road/Gerber Road , Signal 0.65 (0.55) B (A) 0.67 (0.48) B{A)
Elk Grove-Florin Road/Calvine Road Signal® 0.88 (0.99) D (E) 0.91 (1.02) E(F)
Calvine Road/Waterman Road Signal 0.79 (0.79) C(O) 0.81 (0.85) D (D)
Calvine Road/Bradshaw Road Signal 0.81 (0.77) D (C) 0.77 (0.85) C(D)
Calvine Road/Vineyard Road Signal 0.61 (0.59) B (A) 0.47(0.65) | A(B)
Calvine Road/Excelsior Road Signal 0.48 (0.49) A(A) 0.49 (0.44) A(A)
Notes: ' V/C Ratio = Volume-to-Capacity Ratio.
? LOS = Level of Service.
* Although an urban interchange was identified at this location as part of the General Plan,
intersection LOS was calculated assuming a standard arterial intersection configuration (two left
turn lanes, three through lanes and a separate right turn lane on each approach).
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Under cumulative conditions without the project, eight of the 21 study intersections are
projected to operate at an unacceptable level (LOS F) during one or both peak hours. These
locations and the affected peak hour(s) are listed below .

+ South Watt Avenue at Jackson Road (a.m. and p.m. peak hour)
» Bradshaw Road/Jackson Road (a.m. and p.m. peak hour)

» Jackson Road/Excelsior Road (a.m. and p.m. peak hour)

+ S. Watt Avenue/Elder Creek Road (a.m. peak hour)

+ Bradshaw Road/Elder Creek Road (p.m. peak hour)

« Elk Grove-Florin Road/Florin Road (a.m. and p.m. peak hour)

+ Bradshaw Road/Florin Road (a.m. and p.m. peak hour)

« Elk Grove-Florin Road/Gerber Road (a.m. and p.m. peak hour)

All other intersections operate at LOS E or better during both peak hours under cumulative
conditions without the proposed project.

With the addition of project-generated traffic, three additional study intersections are projected
to operate at LOS F during one or both peak hours. These locations include the following.

« Excelsior Road/Elder Creek road (a.m. and p.m. peak hour}
« Florin Road/Excelsior Road (a.m. peak hour)
« Elk Grove-Florin Road/Calvine Road (p.m. peak hour)

Each intersection deficiency under cumulative plus project conditions is detailed below.

CP-5; Implementation of the project would result in LOS F operations in the a.m. peak hour
at the South Watt Avenue/Jackson Road intersection; however the volume-to-capacity
ratio would be between seven and 15 percent less as compared to operations under

cumulative no project conditions.

Implementation of the project would exacerbate LOS F operations at the Bradshaw
Road/Jackson Road intersection during the a.m. and p.m. peak hour.

Implementation of the project would exacerbate LOS F operations at the Jackson
Road/Excelsior Road intersection during the a.m. and p.m. peak hour.

EEE

Implementation of the project would exacerbate 1LOS F operations at the South Watt
Avenue/Elder Creek Road intersection during the a.m. peak hour, and would cause
p-m. peak hour operations to deteriorate from LOS E to F.

Implementation of the project would exacerbate LOS F operations at the Bradshaw
Road/Elder Creek Road intersection during the p.m. peak hour.

;

CP-10: Implementation of the project would degrade operations at the Excelsior Road/Elder
Creek Road intersection from LOS E to F during the a.m. peak hour and from LOS C

to F in the p.m. peak hour.
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CP-11: Implementation of the project would exacerbate LOS F operations at the Elk Grove-
Florin Road/Florin Road intersection during the a.m. and p.m. peak hour.

CP-12: Implementation of the project would exacerbate LOS F operations at the Bradshaw
Road/Florin Road intersection during the a.m. and p.m. peak hour.

CP-13; Implementation of the project would degrade operations at the Florin Road/Excelsior
Road intersection from LOS E to F in the a.m. peak hour.

CP-14; Implementation of the project would exacerbate LOS F operations at the Elk Grove-
Florin Road/Gerber Road intersection during the a.m. and p.m. peak hour.

CP-15; Implementation of the project would degrade operations at the Elk Grove-Florin
Road/Calvine Road intersection from LOS E to F in the p.m. peak hour.

TRANSIT SYSTEM OPERATIONS

Transit system operations under cumulative plus project conditions were analyzed by
considering the potential effects of the project on planned transit services and facilities. As
part of the NVSSP, various transit services will be provided by Regional Transit (RT) within
the study area. Services may include peak and off-peak bus operations, express buses to
downtown Sacramento, bus shelters and turnouts.

Facilities and services are anticipated on Florin, Bradshaw, Gerber, Waterman, and Vineyard
Roads, as well as on major collectors within the plan area. As noted in Chapter III, the
proposed circulation plan will be reviewed by RT to identify potential route corridors within
the plan area, as well locations for tumouts and major transit centers. Thus, implementation of
the proposed project will not disrupt or interfere with expected transit operations in the area
and no cumulative deficiencies were identified.

BIKEWAY AND PEDESTRIAN SYSTEM OPERATIONS

Bikeway and pedestrian system operations under cumulative plus project conditions were
analyzed by considering the potential effects that implementation of the project could have on
planned bikeway and pedestrian facilities. As previously mentioned, both on-street and off-
street bikeway and pedestrian facilities are planned throughout the study area. These facilities
include an off-street bicycle/pedestrian trail along Elder and Gerber Creeks west of Bradshaw
Road and bicycle lanes on numerous collector and local streets providing connections to major
streets adjacent to the plan area. Since these facilities enhance the bicycle and pedestrian
system within the study area, no adverse cumulative bikeway and pedestrian system impacts
were identified.

PROPOSED IMPROVEMENTS

The following improvements are proposed to enhance operating conditions or to eliminate
projected deficiencies discussed above. Each improvement is listed according to its reference

number,
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Improvement CP-1: Access on Bradshaw Road should be strictly limited between Florin
Road and Elder Creek Road. With the exception of signalized
intersections, limited driveway access should be permitted along this

roadway segment.

Reducing the number of conflicting turning movements helps to
maximize the available capacity and improve traffic flow in the corridor.
Although this improvement would help to reduce the projected
deficiency, this segment of Bradshaw Road would continue to serve
traffic volumes that exceed County guidelines for roadway capacity.

Improvem P.2: Widen Elder Creek Road between South Watt Avenue and Excelsior
Road to include 12-foot travel lanes and minimum 6-foot shoulders to
meet Sacramento County design standards for rural arterials. This
improvement will eliminate the physical deficiency under cumulative no
project conditions and the deficiency with the project in place.

Improvement CP-3: Widen Excelsior Road between Jackson Road and Calvine Road to
include 12-foot travel lanes and minimum 6-foot shoulders to meet
Sacramento County design standards for rural arterials. This
improvement will eliminate the physical deficiency under cumulative no
project conditions and the deficiency with the project in place.

[mprovement CP-4:  Widen Gerber Road between Vineyard Road and Excelsior Road to
include 12-foot travel lanes and minimum 6-foot shoulders to meet
Sacramento County design standards for rural arterials. This
improvement will eliminate the physical deficiency under cumulative no
project conditions and the deficiency with the project in place.

Tmprovement CP-5:  None of the left or right turn volurmes at the South Watt Avenue/Jackson
Road intersection warrant non-standard traffic controls (e.g., triple left
turn lanes, dual right turn lanes, “free” right turn lanes). Construction
of a fourth through lane on the northbound and southbound approaches
would improve the LOS to E or better; however, Sacramento County
does not typically construct eight-lane roadway segments except under
special circumstances (e.g., adjacent to a freeway interchange). Thus,
the proposed widening of South Watt Avenue is not considered feasible.

Im ment CP-6; Construct dual right turn lanes on the eastbound approach and triple left
turn lanes on the northbound approach of the Bradshaw Road/Jackson
Road intersection. Construction of these improvements would result in
LOS E operations during both peak hours. Installation of these
improvements should occur when the V/C ratio exceeds 1.00 or the
peak hour volume for either movement exceeds roughly 950 vehicles.
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Improvement CP-7: Modify the northbound and southbound approaches to the Jackson
Road/Excelsior Road intersection to include a second through lane.
Since the northbound departure leg of this intersection is planned to
accommodate two lanes, this improvement would only require
modifications to Excelsior Road south of Jackson Road. The
southbound departure leg would have to be widened to accommodate
two lanes before merging into a single southbound lane. The length and
merging distance for the second southbound lane will be approved by
Sacramento County Transportation Division staff.

This intersection modification would improve the cumulative plus
project LOS from F to E during the a.m. peak hour. The p.m. peak
hour LOS with this improvement would still be F; however, the V/C
ratio with the project would be 1.04 or 19 percent less than the ratio of
1.24 under no project conditions. These improvements should be
implemented when intersection operation exceeds LOSE.

TImprovement CP-8:  None of the left or right turn volumes at the South Watt Avenue/Elder
Creek Road intersection warrant non-standard traffic controls (e.g.,
triple left turn lanes, dual right turn lanes, “free” right turn lanes).
Construction of a fourth through lane on the northbound and
southbound approaches would improve the LOS to E or better;
however, Sacramento County does not typically construct eight-lane
roadway segments except under special circumstances (e.g., adjacent to
a freeway interchange). Thus, the proposed widening of South Watt
Avenue is not considered feasible and no improvements are
recommended.

Improvement CP-9:  Construct dual right turn lanes on the eastbound approach of the
Bradshaw Road/Elder Creek Road intersection. Construction of this
improvement would result in LOS E operations during both the a.m.
and p.m. peak hour. Installation of these improvements should occur
when the intersection V/C ratio exceeds 1.00 or the peak hour volume
for either movement exceeds approximately 900 vehicles.

Improvement CP-10: Modify the northbound and southbound approaches to the Elder Creek
Road/Excelsior Road intersection to include a second through lane.
Since the projected daily volume is at the capacity of 2 typical two-lane
roadway and the peak hour demand is over capacity, Excelsior Road
should be widened to four lanes between Elder Creek Road and Jackson
Road. The southbound departure leg of the Elder Creek Road/Excelsior
Road intersection would have to be widened to accommodate two lanes
to the Florin Road intersection (see Improvement CP-13).

This intersection modification would improve the cumulative plus
project LOS from F to C in the a.m. peak hour and to B in the p.m.
peak hour. These improvements should be implemented when
intersection operation exceeds LOS E.
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Improvement CP-11: None of the left or right turn volumes at the Elk Grove-Florin
Road/Florin Road intersection warrant non-standard traffic controls

(e.g., triple left turn lanes, dual right turn lanes, “free” right turn lanes).
Construction of a fourth through lane on the northbound and
southbound approaches would improve the LOS to E or better;
however, Sacramento County does not typically construct eight-lane
roadway segments except under special circumstances (e.g., adjacent to
a freeway interchange). Thus, the proposed widening of Elk Grove-
Florin Road is not considered feasible and no improvements are
recommended.

Im P-12: Construct dual right turn lanes on the eastbound approach of the
Bradshaw Road/Florin Road intersection. Although this improvement
does not improve the LOS to an acceptable level, the a.m. peak hour
V/C ratio (1.15) would be less than the cumulative no project ratio
(1.17). This improvement would not change the p.m. peak hour V/C
ratio.

Construction of a fourth through lane on the northbound and
southbound approaches would improve the LOS to E or better;
however, Sacramento County does not typically construct eight-lane
roadway segments except under special circumstances (e.g., adjacent to
a freeway interchange). Thus, the proposed widening of Elk Grove-
Florin Road is not considered feasible and no improvements are
recommended.

Improvement CP-13; Modify the eastbound approach to include dual left turn lanes and add a
second northbound through lane at the Florin Road/Excelsior Road

intersection. These improvements would require widening of Excelsior
Road between Florin Road and Elder Creek Road to accommodate two
departure lanes. Although the daily volume on the Excelsior Road north
of Florin Road does not warrant two-northbound through lanes, these
improvements are necessary to provide acceptable traffic operations
based on peak hour forecasts. Similarly, two southbound lanes on
Excelsior Road should be constructed between Elder Creek and Florin
Road (see Improvement CP-10).

This intersection modification would improve the cumulative plus
project LOS from F to C in the a.m. and p.m. peak hour. These
improvements should be implemented when intersection operation

exceeds LOS E.

2
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Improvement CP-14: None of the left or right turn volumes at the Elk Grove-Florin
Road/Gerber Road intersection warrant non-standard traffic controls

(e.g., triple left turn lanes, dual right turn lanes, “free” right turn lanes).
Construction of a fourth through lane on the northbound and
southbound approaches would improve the LOS to E or better;
however, Sacramento County does not typically construct eight-lane
roadway segments except under special circumstances (e.g., adjacent to
a freeway interchange). Thus, the proposed widening of Elk Grove-
Florin Road is not considered feasible and no improvements are
recommended.

Improv P.15- None of the left or right turn volumes at the Elk Grove-Florin
Road/Calvine Road intersection warrant non-standard traffic controls
(e.g., triple left turn lanes, dual right turn lanes, “free” right turn lanes).
Construction of a fourth through lane on either the northbound and
southbound approaches or the eastbound and westbound approaches
would improve the LOS to E or better; however, Sacramento County
does not typically construct eight-lane roadway segments except under
special circumstances (e.g., adjacent to a freeway interchange). Thus,
the proposed widening of Elk Grove-Florin Road is not considered
feasible and no improvements are recommended.

OPERATIONS WITH PROPOSED IMPROVEMENTS

Following implementation of the proposed improvements, three of the twelve transportation
deficiencies identified would be eliminated. However, deficiencies CP-1, CP-5, CP-7, CP-8,
CP-9, CP-11, CP-12, CP-14, and CP-15 would remain under cumulative plus project
conditions. Table 9 shows the LOS at the study intersections after implementation of the
proposed improvements.

As shown in Table 9, the proposed improvements result in acceptable operating conditions
(LOS E or better) at thirteen of the study intersections. Eight intersections are projected to
~operate at LOS F with the project in place under cumulative conditions. However, at the
South Watt Avenue/Jackson Road intersection and the Jackson Road/Excelsior Road
intersection, the proposed improvements result in operations that are better than cumulative no

project conditions.
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e

Table 9

S ”Watt Avenue/Jackson Road Signal 1.10
Bradshaw Road/Jackson Road | Signal 0.95 E 0.92
Jackson Road/Excelsior Road Signal 0.95 E 1.04 .7
S. Watt Avenue/Elder Creek Road Signal 1.26 | 1.8
Bradshaw Road/Elder Creek Road Signal 0.92 E 1.04 ¢
Excelsior Road/Elder Creek Road Signal 0.72 C 0.69
Elk Grove-Florin Road/FlorinRoad - | Signal 140 Bl 123
Florin Road/Waterman Road . Signal 0.67 B 0.99
Bradshaw Road/Florin Road Signal 1.15 1.16
Florin Road/Vineyard Road Signal 0.59 A 0.69
Florin Road/Excelsior Road Signal 0.76 C 0.80
Elk Grove-Flarin Road/Gerber Road Signal 147 i 129
(| Waterman Road/Gerber Road Signal 0.70 B 0.87
Bradshaw Road/Gerber Road Signal 0.80 C 0.82
Vineyard Road/Gerber Road Signal 0.69 B 0.41
Excelsior Road/Gerber Road Signal 0.67 B 0.48
Elk Grove-Florin Road/Calvine Road Signal 0.91 E 1.02 L
Calvine Road/Waterman Road Signal 0.81 D 0.85 D
Calvine Road/Bradshaw Road | Signal 0.77 C 0.85 D
Calvine Road/Vineyard Road Signal 0.58 A 0.65 B
Calvine Road/Excelsior Road Signal 0.48 A 0.44 A |
1 V/C Ratio = Volume-to-Capacity Ratio.
2 LOS = Level of Service. Shaded areas represent LOS F conditions.
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V. RELATED TRANSPORTATION ISSUES

As part of the North Vineyard Station Specific Plan transportation analysis, several related
issues were evaluated. These issues included the following:

« Potential effect of the project on the Congestion Management Plan roadway network;

« Circulation within the North Vineyard Station Specific Plan area;

« Trip reduction measures to meet regional air quality goals and to reduce congestion; and

« Transportation impacts of alternatives to the proposed project.
These issues are discussed below.
CONGESTION MANAGEMENT PROGRAM (CMP) CONFORMITY
The Sacramento County CMP was designed to “create an integrated approach to programming
transportation improvements,” as stated in the December 1993 document prepared by the
Sacramento Transportation Authority (STA). Based on this premise, studies for new
developments must be prepared in a manner consistent with operating standards and plans for
regional and local transportation facilities. To this end, the CMP has identified a network of

roadways and transit facilities that must maintain a minimum operating standard given an
accepted level of congestion or the adoption of a deficiency plan to improve operations.

Within the study area, two roadways are included in the CMP network both of which are
designated LOS D standard facilities. These segments include the following:

. Jackson Road/State Route (SR) 16 between South Watt Avenue and Excelsior
Road, which is classified as an urban highway; and

. South Watt Avenue between SR 16 and Florin Road, which is classified as an
urban arterial.

Under mitigated existing plus project conditions, several intersections and segments of these
facilities are still projected to operate worse than LOS D. Although additional mitigation is
feasible to achieve the minimum operating standard under existing conditions, CMP
documentation states that mitigation measures or deficiency plans “...need only be prepared

after a non-conforming LOS has been determined by the STA board to exist on a segment.”

It should also be noted that existing plus project conditions are analyzed for purposes of
California Environmental Quality Act compliance, and that this scenario is not likely, since the
project will take several years to build out. Accordingly, on-going monitoring should be
employed to determine conformity with LOS standards and all new developments should
include measures to reduce trips and air emissions. Trip and emission reduction measures for
the NVSSP are presented below in a subsequent section.
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The cumulative analysis presented in Chapter IV also shows that several intersections and
segments of CMP facilities are projected to operate worse than LOS D. However, these
facilities would operate below standards with or without the proposed project based on the
current plans for transportation infrastructure. Thus, revision of LOS standards, additional
area-wide roadway improvements, or changes to land use may be required to achieve
conformity. Since the traffic model used in this analysis estimates cumulative forecasts over
approximately 20 years and deficiency plans are developed to address current deficiencies, on-
going monitoring should be employed to determine conformity and master planning of
transportation system elements in the study area should be periodically updated.

INTERNAL CIRCULATION SYSTEM

The proposed circulation system includes a variety of transportation facilities designed to
encourage a balanced use of travel modes serving automobile, bicycle, pedestrian, and transit
trips. The layout of these facilities is designed to evenly distribute trips to the arterials along
the boundaries of the plan area and to limit the need for major roadways within the project.

Figure 16 shows the projected daily traffic volumes on the internal roadway network under
cumulative conditions. Based on these volumes and Sacramento County guidelines, the only
four-lane facility within the plan area will be the section of Waterman Road between Florin
Road and Gerber Road, which is expected to serve 31,900 vehicles per day (V. PD). All other
roadways within the site (except for Bradshaw Road) are projected to serve fewer than 5,500
VPD, which can be accommodated on a two-lane roadway. For those streets serving
residential areas with projected volumes between 4,500 and 5,500 VPD, special landscape and
access treatrments may be required, and in some cases, front-on housing may be precluded.
Vineyard Road, which forms the eastern boundary of the site, is planned to be a four-lane
facility and would accommodate a projected daily volume of 14,000 VPD. Bradshaw Road is
planned to be a six-lane facility and is projected to serve 46,600 VPD.

Figure 16 also shows the location of signalized intersections that are projected to meet signal
warrants under cumulative conditions. Signalized intersections will typically be spaced at
1,200-foot minimum intervals and traffic signals should not be implemented until warranted
by standard volume warrants. Except for five locations, all of the collector strects are
projected to be signalized. Since tentative maps are not available, the actual loading of traffic
to collector streets may vary slightly and may require a traffic signal at one intersection on
Gerber Road between Bradshaw Road and Vineyard Road.

With the exception of intersections on Waterman Road and Bradshaw Road, intersection
traffic control on internal project streets is expected to be maintained through the use of stop
signs. At some locations, especially close to schools and parks, signals may be installed to
serve high pedestrian and bicycle traffic volumes and to enhance safety.

The proposed Waterman Road crossing of the Central California Traction Railroad will likely
include crossing gates, signals, and striping to stop traffic as trains proceed through the plan
area. Under existing conditions, an average of two trains travel along this railway segment
each day, and train lengths vary between two and 50 cars.
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With the addition of project and background traffic at the proposed crossing, vehicles may be
delayed and queues may form on the northbound and southbound approach. The circulation
plan shows that the nearest collector street intersections on Waterman Road are located
approximately 800 feet north and south of the proposed crossing. Once more detailed tentative
maps are available, traffic circulation in the immediate vicinity of the crossing should be
reviewed to ensure that temporary queues on Waterman Road will not result in adverse
impacts to driveways or minor streets.

The proposed network of on-street bicycle lanes and off-street bicycle/pedestrian paths is
designed to interconnect residential neighborhoods, parks, schools, and commercial areas.
This system will also provide connections to planned on-street bicycle lanes on all five major
roadways serving the site and will be constructed to applicable County and state standards.

The NVSSP area will be designed to accommodate transit facilities and services planned by
Sacramento Regional Transit (RT). Primary transit corridors within the plan area include
Bradshaw Road and Florin Road according to RT’s 20-year master plan. Itis anticipated that
bus stops will be designated at one-quarter mile intervals along these roadways. Additional
transit routes and stops will be identified by RT on other major arterial and collector streets as
the area develops and service is extended to the North Vineyard Station, Florin. Station
Comprehensive, and Vineyard Springs Comprehensive Planning Areas.

VEHICLE TRIP AND EMISSION REDUCTION MEASURES

The Sacramento County General Plan contains policies that are designed to improve air quality
through a variety of measures that eliminate or reduce vehicle trips, reduce trip length, or
change the time of day when trips are completed. Policy AQ-15 is presented as follows:

All new major indirect sources of emissions shall be reviewed and modified or conditions to
achieve a reduction in emissions. This indirect source review program will be developed in
coordination with SACOG and Sacramento Metropolitan Air Quality Management District
(SMAQMD), and include the following features:

(a) A 15% reduction in emissions from the level that would be produced by a base-case
project assuming full trip generation per the current Institute of Transportation
Engineers (ITE) Trip Generation Manual.

(b) A focus on cost-effectiveness measured in terms of cost per ton of pollutant avoided.

(c) A list of cost-effective measures to be developed, maintained, and annually reviewed
by SMAQMD.

(@ A maximum expenditure cap which will be computed for each indirect source on the
basis of factors including, but not limited to, total emissions and project value.

(e) A process for obtaining a waiver from the 15 percent requirements if it is found that a
lower level of reduction is all that can be achieved with cost-effective measures and
offsets, or that achieving the full 15 percent reduction would cost more than the
expenditure cap.
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()  An exception for projects which have already undergone indirect source review at
some point in the development approval process.

(g) A procedure to give full credit for other measures required in a project that may also
achieve a reduction in emissions.

Sacramento County has developed a preliminary list of measures and corresponding credits
that can be applied to the required 15% reduction in emissions. This list is based on data
originally prepared by the SMAQMD in a February 1995 report entitled /ndirect Source
Review Program: Implementation Guidelines. Sacramento County is currently developing
specific requirements that will be incorporated into the Zoning Code. The following
measures, which are incorporated into the NVSSP, are all contained in the preliminary list of

acceptable measures:

1. The plan contains a mixture of complementary land uses (residential, commercial,
parks, schools) located within the project or within one-half mile of the project
boundaries. Approximately half of the plan meets the County’s criteria, which allows
for up.to a 6% credit. NVSSP CREDIT=3%.

2. All parking areas (residential and non-residential) wil include electric vehicle charging
facilities. Single-family homes will include an outlet for vehicle charging in the garage,
multi-family units will include charging facilities in a common area, and non-residential
development will provide one electric charging facility for every 50 regular parking
spaces. NVSSP CREDIT = 1%

3. The plan is designed to provide a transit stop within a reasonable distance of all land
uses. Although specific locations for stops have not been identified at RT staff’s
recommendation, the proposed roadway network of major collectors would
accommodate bus stops within one-quarter mile of all land uses. NVSSP
CREDIT=2%.

4. The plan will include easements to accommodate bus stop improvements (route signs,
benches, shelters and lighting) at all major transit stops. Current RT policy only
requires easements for stops since a private firm provides the shelter and related
improvements in exchange for advertising space. NVSSP CREDIT = 2%.

5. The plan is designed to accommodate and provide access to the planned on-street (Class
1) bicycle facilities as identified in the 2010 Sacramento City/County Bikeway Master
Plan (BMP). On-street facilities within one-half mile of the project site are planned on
Florin, Bradshaw, and Gerber Roads and the entire plan area meets the criteria.
NVSSP CREDIT = 2.0%

6. In addition to the bikeways included in the BMP, both on-street and off-street facilities
are included throughout the plan area and will be located within one-half mile of all
major land uses. NVSSP CREDIT = 1.5%
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7. The proposed circulation system provides for direct (i.e., - minimum distance)
pedestrian connections between adjacent and complementary land uses . All parks,
schools, and commercial areas are connected to residential areas by interconnected
roads and pathways. NVSSP CREDIT = 2%

8. The circulation system in the plan provides direct automobile access between
complementary land uses to minimize the distance traveled, within the limits of physical
constraints (i.e., drainage parkways). NYSSP CREDIT = 1%

9. The plan area will operate or participate in a Transportation Management Association to
create, administer, and finance on-going programs to reduce vehicle trips. The
Financing Plan for the project will include means to fund the TMA. NVSSP =3%

According to the County’s preliminary guidelines, the above measurcs result in a 16.5 percent
reduction in emissions and meet the requirements of General Plan Policy AQ-15.

In addition to the above measures, the Specific Plan will include policies that encourage the
use of low-emission heating/cooling measures and equipment, and the provision of child care
services within the plan area. Table 10 summarizes the measures, credits, and reference -
information for the trip and emission reduction measures.
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Table 10

Summary of Vehicle Trip and Emission Reduction Measures

RS T

TRANSPORTATION IMPACTS OF PROJECT ALTERNATIVES

1. Complementary land uses 6%

2. Electrical vehicle charging facilities MacKay & Somps 1% 1% "

3. Convenient trangit stops Circulation Plan 2% 2% "

4. Physical amenities at major transit Stops Circufation Plan and 2% 2%

Regional Transit

5. Bicycle connections to City/County Bikeway Circulation Plan 2% 2%
Master Plan facilities

6. Bicycle lanes/paths within 1/2 mile of all Circulation Plan 1.5% 1.5% I
major land uses

7. Multiple/direct pedestrian access. between |. Circulation Plan 2% 1%
complementary land uses

8. Multiple/direct automobile access between Circulation Plan 1% 1%
complementary land uses

9, Participation in Transportation Management MacKay & Somps 3% 3%
Association

TOTAL EMISSION REDUCTION: | 16.5% |

Two alternatives to the preferred land use plan were evaluated as part of the transportation
analysis. These alternatives include:

+ 10 Percent Low Density Alternative - This altern
fewer dwelling units than the preferred plan. Under this altern
housing (7 to 14 units per acre) is not proposed and low densi
expanded. The net result is 5,759 dwelling units with minor

ative includes approximately 10 percent
ative, medium-density
ty residential uses are
changes to the total

acreage for parks. All other uses (i.e., parks, schools, commercial areas, open space,

etc.) are unchanged.

« 15 Percent Low Density Alternative - This alternative includes approximately 15 percent
fewer dwelling units than the preferred plan. Similar to the previous alternative,
medium-density housing is not included and low density residential uses are expanded.

The net result is 3,384 dwelling units with minor changes to total

All other uses are unchanged.

acreage for parks.
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Trip generation for each of the alternatives was estimated using methods described in Chapter
L. Tables F-1 and F-2 in Appendix F summarize the estimated daily trip generation for the
10 Percent and 15 Percent Low Density Alternatives, respectively.

These tables show that the 10 Percent Alternative would result in a total of 78,552 total daily
vehicle trips or approximately seven percent fewer trips than estimated for the Preferred Plan.
The number of net external daily vehicle trips under this alternative is 58,271, or seven percent
fewer trips than the Preferred Plan.

Similarly, the 15 Percent Alternative would result in 74,971 total daily vehicle trips and
55,192 net external vehicle trips. These trip generation estimates are approximately 11 percent
and 12 percent fewer than the total daily and net external trip estimates for the Preferred Plan,

respectively.

Based on lower trip generation, impacts to the transportation system are expected to be less
than those caused by the Preferred Plan; however, the alternative land use plans would still
result in operational deficiencies at the critical study locations.
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Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: JACKSON HWY AND S. WATT Design Hour: AM
Problem Statement: EXIST

Step 1. IDENTIFY LANE GEOMETRY I Step 4. LEFT TURN CHECK ! Step 6b. VOLUME ADJUSTMENT FOR I
} Approach 3:S. WATT S LR EEE L Approach----- } MULTIPHASE SIGNAL OVERLAP |
oo 1| ~ | : -1 -2- -3- -4 Possible  Volume Adjusted|
| R L | N |a.Mo. of chenge = 0 0 0  O|Prob- Critical Carryover Critical]
JACKSON HWY | RT T Tt | | intervals/hour : |able Volume to next Volume |
------------- THHRBT -------------|b.LT capacity on : O 0 0 0|Phase in vph phase in vph |
Approach 1 < < | » > “--RT 1 | change (vph) : [-mm s m e e e e i
1 LT--7 vvy <*-RTH |e.G/C ratio : 0 ] ] 0|B2B1 55(B2) 99- 55= 44(B1) 55|
LTH-"> <--TH 1 |d.Opposing volume : O 0 0 0|A2B1 44(B1) 453- 4&4= 409(A2) 44}
TH--> <v-LTH | in vph : |A1AZ  409¢AZ) OR 146¢A1) 409
1 RTH-v»  ~ 2 v--LT 1 le.LT capacityon : O 0 0  O|B4B3  24(B3) 139- 24= 115(B4) 24|
RT--v << | >> Approach 2 | agreen (vph) : |A3B4 115¢B4) B896- 115= 7B1(A3) 115|
------------- LLTRR -------------|{f.LT capacity in : O ] 0 0]A3A4  TBI(A3) OR &T9(A4) 781|
TTHTT |JACKSON HWY vph (bte) : |
H H | g.Left turn volume o 0 o0 0

!

Approach 4:S. WATT h.1s volume > cap. :

I I
| I
11 1 | in vph
I I
!

(g>f) ? : i

vph | Step 7. SUM OF CRITICAL VOLUMES

n
I I
|

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, i

|

|

|

|

|

|

|

|

f171 [99(B2B1)+409(A2)+139(B3B4)+781(A3) |

| Approach 3| |--=---- 803  aeeeens i |

3: LT= 139 | | | 2:r7= 323 | 979 Ao 323 | = 1428 vph |
TH= 707 | | I TH= 453 | ++ | <- 453 | |
RT= 189 | v o= 99 | <v> v- 99 | Step B. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approech 2 | | (compare step 7 With table &) |

| | e |

| | | £ | |

Approach 1--> } e |
-------------------------- | 55 -» <~ | |
1:LT= 55 | ~ | 4z RT= 44 | 139 +» | ++ | Step 9. RECALCULATE i
TH= 139 | [ | TH=635 | 74v [
RT= 7 | | | L= 24 fomemne- 6 emmmees | Geometric Change: |

| Approach 4| | i 234 | [signal Change: i

} ! 454 | [volume Change: ]

Step 3. IDENTIFY PHASING Step 6a. CRITICAL VOLUMES, in vph COMMENTS

I | I

] (two phase signal) | }

--~ v-= B2B1 } | Approach 3| | }

I | | | I

-=~ AND <-- A1B2 AND | ] | | |

<> OR v--  /OR A2B1 | | | | |

“e> <= ATA2 [=mmmmmmmmeeee e | |

| Approach 1 | |

| < B4B3 | | |

> | See Step 6b. | |

| | AND <~ A3B4 AND | | |
v>Oor || fOR A4B3 | Approach 2 |

|~ A3A4 A | |

v | | I | |

--------------------------------------- | | | | |

Al --> A3 | B1 v-- B3 <| | | | | |

v~ I | Approach 4| | Exclusive right turns reduced 30 % |

| I | |

V/C Ratio = 1.04
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Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: JACKSON HWY AND S. MATT Design Hour: PM
Problem Statement: EXIST

_Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
I Approach 3:5. WATT | ------- Approach----- I MULT IPHBASE SIGNAL OVERLAP |
| 1 1] ~ j : -1- -2- -3- -4-| Possible volume Adjusted|
| &= L | N |a.No. of change : 0 0 0 O|Prob- cCritical Carryover Critical|

JACKSON HWY |RTTTL | | intervats/hour = |eble Volume to next volume |

------------- THHHT =-------------lb.LT capacityon : 0 0 0 OjPhase  in vph phase in vph |

Approach 1 < < | > > *--RT 1 | change (vph) : J o e |
1 LT--" vvy  <*-RTH |e.6/C ratio : O 0 0 0{B281 76(B1) W13- 7= 37(B2) 76|
LTH-*> <--TH 1 |d.Opposing volume : O o 0 0[A1B2  37(B2) 5S02- 37= 465¢A1) 37|
TH--> <v-LTH | in vph : |A1A2  465¢A1> OR:  215¢A2) 465|

1 RTH-v> Aan v--LT 1 je.LT capacity on : 0O 0 0 0|B4B3  12(B3) =12- 12= 200(B4) 12
RT--v < < { >> Approach 2 | green (vph) : |A3B4 200(B4) E%13- 200- £13¢A3) 200|

------------- LLTRR -----------=-|f.LT capacity in : O 1] 0 O|A3AG  749(A4) ORR  413(A3) 749|
| T THTT |JACKSON HWY | wvph (bte) : | |
| v W | lg-Left turn volume = O 0 ] 0|
| 1 1] | Tn vph : |
| Approach &4:S. WATT |h.Is volume > cap.

| (97> 2

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CSRITICAL VOLUMES

Approach 4 Exclusive right turns reduced 30 %

V/C Ratio = 1.12

|
I
I
|
|
|
| 72 t | 113(B1B2)+465 CA1 3 +212(B3B4)+749(A6) |
| Approach 3| |---==-- 831  mmmmee- ] I
3 1T= 212 | | | 2:rRT= 141 | 212 ~- 141 | = 1539 vph |
TH= 731 | | | TH= 213 | + + | <- 215 |== |
RT= 82 | v | LT= 76 | <v > v- 76 | Step B. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE i
<--Approach 2 I } (compare step 7 with table 6) |
I ! I F | I
Approach 1--» i ] e |
dmemmmmmemmes cwessmeearees | 113 -~ <A | = |
1:LT= 113 | » | 4: RT= 66 | 476 +> | ++ | step 9. RECALCULATE |
TH= 476 | | | TH= 683 | 26 +v | |
RT= 26 | | | LwT= 12 f-=-m--- 6 m-eeee- |Geometric Change: |
| Approach 4| | | 186 | |signal change: 1
| | 236 | | volume Change: |
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | comMENTS I
| (two phase signal) | I
--*~ y-- B2B1 i | Approach 3| | I

I | I I
--* AND <-- A1BZ AND | | | | I
--> OR v-- /OR A2B1 | | | ] i
--» <= AIA2 [-----mmmmmem mmmmmmmmenee | I
| Approach 1 ] i
| < B4B3 | | |
> | | See Step 6b. | |
| | AND < * A3B4 AND | | |
v>0R || JOR A4B3 i approach 2 | I
| ~ A3 LI LD | ‘
v o | | | | |
""""""""""""""""""""""" I | i |
A --> A3 | B1 v-- B3 <] | | | | |
i I | 1
l |
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Intersection: JACKSON HWY AND S. WATT
Problem Statement: EXIST

Critical Movement Analysis: PLANNING
Calculation Form 1

Design Hour: AM

ATTACHMENT 5E

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:5. WATT

JACKSON HWY
Approach 1
1 LT--"
LTH=">
TH-->
1 RTH-v»

1 1

—

< AXxT-EAHx

& —_—

< vV T - r
-

>
>

>

= - — >
T - @V

T

—
T =" A

1 1
Approach 4

I -~

v--LT 1
Approach 2

| JACKSON HWY

5. WATT

a.No. of change
intervals/hour
.LT capacity on

| change (vph)
.G/C ratico
.Opposing voiume
| in veh

|e.LT capacity on

| green (vph)
|f-LT capacity in

| vph (bre)
|g-Left turn volume
| in vph

|h.1s volume > cep.
| (g>f) ?

I
|
l

| step 6b. VOLUME ADJUSTMENT FOR |
Approach=----- | MULTIPHASE SIGNAL OVERLAP |
-2- -3- -4 Possible Volume Adjusted|
0 0 O0|prob- Critical Carryover Critical|
|abie volume to next volume |
] 0 0|Phase in vph phase in vph |
oo I
0 0 0|B28BT  55(B2) 99- 55= 44(B1) 55|
0 0 0|A281 44(B1) 453- 44= 409(A2) 44}
|A1A2  409(A2) OR 146(A1) 409]
0 0 0|B4B3  24(¢B3) 139- 24= 115(B4) 24|
|A3B4  115¢B4) B96- 115= 781(A3) 115]
0 0 O|A3A4 7BI(A3) OR 679(A4) 781}
I |
0 0 0

Step 2. IDENTIFY VOLUMES, in vph

pproach 3

|
| 2:RrT= 323
| TH= 453

[171

803
| 979
| ++ |
| <y >

Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 99(B2B1)+409(A2)+139(B3B4)+781(A3)

= 1428 vph

Step 8. INTERSECTION LEVEL OF

SERVICE

(compare step 7 With table 6)

-------------------------- | 55 - <A
1:L1= 55 | A | 4z RT= 44 | 139 +» | ++ Step 9. RECALCULATE
TH= 139 | | | TH=635 | Tav
RT= 7 | | | 1= 24 {--m---- 6  ------- |Geometric Change:
| Approach 4] ] | 234 | |signal Change:
| | 454 | {volume Change:
= * S A S e EE e e ] |
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
--* y-- B2B1 | | Approach 3| |
| | | |
--~ AND <-- A1B2 AND | | | |
--> OR wv-- fOR A2B1 i | | |
--> <=~ ATA2 Jmmmmmmmmeeee e |
| Approach 1 |
| < B4B3 | |
> i See Step &b. ;
| | awp < » A3B4 AND | |
v>0r || JOR A4B3 i Approach 2 |
|~ A3 fommmmmmmmeeee e i
v i | | z
--------------------------------------- | | | |
Al --> A3 | B1 v-- B3 <| | | | |
v A Fotod | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- AL | B2 -~ B4 f» | | v/C Ratio = 1.04
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Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: JACKSON HWY AND S. WATT Design Hour: PM

Problem Statement: EXIST

. Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK ! Step 6b. VOLUME ADJUSTMERT FOR I
| Approach 3:S. WATT s Approach----- | MULTIPHASE SIGNAL OVERLAP |
| 1 1 ~ | P-1- -2- 30 -4- Possible Volume Adjusted)|
i R L | N |a.Mo. of change : 0 0 0  O0|Prob- Critical Carryover Critical|

JACKSON HWY | RTTTL | | intervals/hour lable Volume to next Volume |

------------- THHHT =+--------eo-|b.LT capacity on 0 0 0 0|Phase in vph phase in vph |

© Approach 1 << | >> A--RT 1 | change (vph) : J e e |

1 LT--~ Vvyv < -RTH |c.6/C ratio : 0 0 0 o|B2Bi T6(B1) 113- 76= 37(B2) 76|
LTH-*> <=-TH 1 }d.Opposing volume : O 0 0 .0|aB2 37(B2) 502- 37= 465(A1) 37]
TH--> <v-LTH | in vph [A1A2  465¢a1) OR 215(A2) 465|

1 RTH-v> anoa v==LT 1 |e.LT capacity on 0 0 0 0|B483 12(B3) 212- 12= 200(B4) 12§
RT--v << | >> Approach 2 | green (vph) : |A3B4  200(B4) 813- 200= 613(A3)  200|

------------- LLTRR -------------|f.IT capacity in : 0 0 0 O0|A3A4 749(A4) OR 613(A3) 749
| TTHTT |JACKSON HWY | vph (bre) : I
| H & |g-Left turn volure : 0 0 0 0
| 1 1) | in vph : I
| Approach 4:S. WATT [h.Is volume > cap. : :

: |

| (g>fy ?

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph

| i
L |
| I

Step 7. SUM OF CRITICAL VOLUMES

|

|

I

I

!

I

I

I

| 72 i 113(B1B2)+465(A1)+212(B3B4 )+ 749 (Ab) |

| Approach 3] |------- 831  eeeeee |

3: 1T=212 | | | 2:RT= 141 | 212 "~ 141 = 1539 vph |
TH= 731 | | | tH= 215 | ++ | <- 215 | i
RT= 82 | v | L= 76 | <v> v- 76 | Step B. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) [

| | e 1

| ! LFo |

Approach 1--> N PR PR |
-------------------------- | 113 -~ <~ | J
1:LT= 113 | | 4: RT= 66 | 476 +> | ++ | Step 9. RECALCULATE |
TH= 476 | || TH=883 | 26 +v | |
RT= 26 | [ | LT= 12 [-=----- 6 a------ |Geometric Change: |

| Approach 4| | ] 186 | {$ional Change: |

| i 236 | |volume Change: }

= - I

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS I
| (two phase signal) | |

~-" v-- B2B1 | | Approach 3| i }

I I | I |

==~ AND <-- A1B2 AND | i ] | |

-=> 0R v-- /OR AZB1 | | | | |

-mx == AlAZ jommmmmmemmee e | |

| Approach 1 i |

| < g3 | | |

> | See Step 6b. | |

| | AND < * A3B4 AND | i |
v>0r || /OR AGB3 | Approach 2 | |
|~ A3ad et S S | |

v o I | I I |
--------------------------------------- | I I I I
Al --> A3 | Bl v-- B3 <] | | | | |
v o } Approach 4| j Exclusive right turns reduced 30 % |

A2 <-- A4 | B2--~ B [> | | v/c Ratio = 1.12 |




ATTACHMENT 5E

Criticat Movement Analysis: PLANNING
Calculation Form 1
intersection: JACKSON HWY AND BRADSHAW
Problem Statement: EXIST

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step éb. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW | L R b b Approach----- | MULTIPHASE SIGNAL OVERLAP |
T I T ~ | -1- 0 -2- -3 -4 Possible  Volume Adjusted|
I T N |a.No. of change : 0 0 0 0|Prob- Critical Carryover Critical]
JACKSON HWY | RTTTL | | intervals/hour |able Volume to next Volume |
------------- THHHT ----===-=-=--|b.LT capacity on 0 0 0 O|phase  in wph phase in vph |
Approach ¥ << | » > “~--RT 1 | change (vph) [--==mmmm s mm e o oo ]
1 t1--° vvv  <*-RTH |e.6/C ratio : 0 0 0 ozl 15¢B1) 200- 15= 185(B2) 15]
LTH-"> <-TH 1 id.Opposing volume : 0 0 O 0jaB2 185(B2) 180- 185= OCAD) 185
1 TH--> <y-LTH { in vph : jAlA2  423¢A2) OR  D(AT) 423
RTH-v> ALK v--LT 1 |e.LT capacityon : O 0 0 0|B4B3 53(B3) 7T4- 53= 21(B4) 53|
1 RT--y << |>> Approach 2 | green (vph) : |A3B4  21(B4) 420- 21= 399¢A3) 21|
------------- LLTRR ==-=-------=-|f.LT capacity in : D 0 0 OJA3A4 B62(A4) OR 399(A3) 862!
T THTT |JACKSON HWY | vph (b+e) : | |

| # n | |g.Left turn volume : 0 0 D O]

|1 1 1] | in vph : |

| Approach 4 :BRADSHAW |h.1s volume > cap. : :

| (o) 2 |

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 2 4 | j200(B1B2)+423(A2)+74(B3B4)+B62(A4)
| Approach 3] [-=--=-- 227 mmmeees i
3: LT= 76 | | | 2:rT= 187 | 60 & ~- 187 | = 1559 vph
TH= 420 | | |  TH= 423 | 11 <- 423 |
RT= 226 | v | 1= 15 | <v> v- 15 | Step B. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | | (compare step 7 with table &)
! |
! | bFo
Approach 1--> i
-------------------------- | 200 -~ < * > i
1:LT= 200 | A | 4z RT= 14 | 180 -> | 1] | Step 9. RECALCULATE
TH= 180 | | | TH=862 | 32-v |
RT= 32 | || L1= 53 EERLEEE 8  --eme-- |Geometric Change:
| Approach 4] | | 561 | |signal Change:
| | 324 | |volume Change:
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS
{ {two phase signal) !
--~ v-- B2B1 | | Approach 3| |
I | I |
-=~ AND <-- A1B2 AND | | | |
-«» OR v-- JOR A2B1 | | i |
--> <~ AlA2 Jommmmmmmmmeee mmmmmmmerees |
| Approach 1 I
| < B4B3 | i
> | See Step 6b. |
| | AND < * A3B4& AND | |
v>0r || JOR A4B3 | Approach 2 |
| A3AG |-m=s-memmmmee mmmmmeennees |
v | | | !
moemmmemmoomsmo-ooisssssessomssoosoens i | | |
Al --> A3 | B1 v-- B3 <] | } | |
v~ | | | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 -~ B4 |» | | v/C Ratio = 1.13




intersection: JACKSON HWY AND BRADSHAW

‘robiem Statement: EXIST

ATTACHMENT 5E

Critical Movement Analysis: PLAKNING
Calculation Form 1
Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

| Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:BRADSHAW I . Approach----- } MULTIPHASE SIGNAL OVERLAP }

[1 1 1] ~ | -1 -2- -3 -4-| Possibte  Volume Adjusted)|

| R L | N |a.No. of change : 0 0 0 0|Prob- Critical Carryover Criticat|

IACKSON HWY |RTTTL | | intervals/hour : |able Volume to next Volume |
------------- THHHT =---r---------|b.LT capacityon : 0 0 0 Ojphase  in vph phase in vph |
Approach 1 << | >> ~--RT 1 | change (vph) : |----smmmmmmmmm oo es e e |
1 L1--* vvy  <*“RTH |e.G/C ratio : 0 0 0 0|g2R1  28(B1} 191- 28= 163(B2) 28|
LTH-*> <-TH 1 |d.Opposing volume : 0 0 0  0[A1B2 163(B2) 433- 163= 270(A1) 163|

1 TH--> <v-LTH | in wph : |a1A2  270(A1) OR 156(A2) 270|
RTH-v>  ~ " 7 v--LT 1 [e.LT capacityon : 0 0 0 0}l 37(83) 165- 37= 128(84) 37|

1 RT--v << | >> Approach 2 | green (vph) : |a384 128(B4) 861- 128= 733(A3)  128|
------------- LLTRR =-------------|f.LT cepacity in : 0 0 0 0]aA3Aé 733(A3) OR 510(A4) 733|
| TTHTT [JACKSOK HWY | wph (bre) : | |

| 0 H jg-Left turn volume : 0 0 0 0] |

|1 1 1] | in vph : | |

| Approach &:BRADSHAW |h.Is volume > cap. : : |

| tg>f) ? : | I

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| I I I

| | 181 | [191¢B1B2)+270(A1)+165(B384)+733(A3) |

| Approach 3| |---==-- B&66  mmmmmee | |

3: LT= 165 | | j 2:RT= 76 | 215 ~ 76 | = 1359 wph |
TH= 861 | | | TH=156 | 111 <= 156 | |
RT= 182 | v | 1= 28 | <vy> v- 28 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE i
<--Approach 2 | | (compare step 7 with table 6) |

I b e |

! I | £ | !

Approach 1--> i | = |
-------------------------- | 191 -* . | |
1:LT= 191 | ~ | 4: RT= 20 | 433 -> I | step 9. RECALCULATE |
TH= 433 | |1 TH=510 | 40 -v |
RT= 40 | | 1 L= 37 fro----- 5 e-eem-- |Geometric Change: ]

| Approach 4| | | 312 | |signal Change: |

| | 700 | |volume Change: |

¥ + _l

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
i (two phase signal) | |

--~ y-- B2B1 | | Approach 3| | |

I I I I I

--~ AND <-- A1B2 AND | | | | |

--> OR v-- JOR A2B1 | | | i i

--» <-- A1A2 [--=--memmemme mmmmeweemnes | |

| Approach 1 | |

| < B483 | | |

> | | See Step 6b. | |

| | AND < A3B4 AND | i j
v>0R || JOR A4B3 | Approach 2 | |

| ~ A3n4 [===mmmemmmm-e mmmmemmeees | |

v | I I I | !
--------------------------------------- | ; ! I I
Al --> A3 | B1 v-- B3 <} | | | | |
v bl | Approach 4| | Exclusive right turns reduced 30 % ]

A2 <-- A6 | B2 --~ B4 |» | | v/€ Ratio = .99 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Caftculation Form 1%
Intersection: BRADSHAW RD AND ELDER CREEK RD Design Hour: AM
Problem Statement: EXIST

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step éb. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW I EE LD Approach----- | MULTIPHASE SIGNAL OVERLAP
P11 1| ~ | t -1 -2- -3- 0 -4 Possible  Volume Adjusted|
IR L | N |a-No. of change : 0 0 0 O0|prob- Critical Carryover Critical|
ELDER CREEK R R T T T L | | intervals/hour @ |able Volume to next Volume |
------------- THHHT -------------|b.LT capacity on : O 0 0 0|Phase in vph phase in vph |
Approach 1 << | >> *--RT 1 | change (vph) : R R |
1 LT--* vvyv <-RTH |e.G/C ratio : 0 0 0 OJaBZ  45¢B2) OR 44(AD) 45|
LTH-"> <--TH |d.Opposing volume : 0 0 0  O[A2B1 136(A2) OR  1(B1) 36|
TH--> <v-LTH 1 | in vph : |B4B3 6(B4) 54- 6= 4B(B3) 6}
1 RTH-v» ~~ " v--LT |e.LT capacityon : 0 0 0 O|A4B3  4B(B3) B7D- 4B= B22(A4) 48|
RT--v << | »> Approach 2 | green (vph) : |A3A4  822(A4)y OR 365(A3) 822|
------------- LLTRR =-~-----------|f.LT eapacity in = 0 0 0 0
} TTHTT |ELDER CREEK R| wph (bte) :
| W {g.Left turn volume : 0 0 0 0|
| 1 1 | in wvph : |
| Approach 4:BRADSHAW |h.1s volume » cap. : :
: t

| (ef) ?

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

Step 2. IDENTIFY VOLUMES, in vph

V/C Ratio = .77

l
|
|
|
|
|
|
|
|
|13 | |45¢B2)+136(A2)+54(B4B3)+B22(AL) |
| Approach 3| |------- 36 0 memeees | |
3 Lt= 6| | | 2:rRT= 8 | 656 - 8| = 1057 vph |
TH= 365 | | | TH= 135 | 111 < 135 | |
RT= 136 | v [ T2 2 | <v> w1 | Step B. INTERSECTION LEVEL OF |
-------------------------- i | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |
! e |
I | | ¢ | I
Approach 1--> i N LA L LS |
-------------------------- i 45 -~ <" | |
1:LT= 45 | ~ ] &:RT= 2 | 36+ | ++ | Step 9. RECALCULATE |
TH= 36 | || TH=868 | 8 +v |

RT= & | | | L1= 54 |------- 8  ------- |Geometric Change: |

| Approach 4| | | 56 | |signal Chenge:

| | 482 | |[Volume Change:
_______ . P ,i
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS i
| (two phase signal) | |
-t A182 | | Approach 3| | |
I | | | |
< A281 t | | | |
t | | | |
| < B4B3 frmmmemmmmmeee eemmmoeoeoes | |
> | | Appreach 1 | |
| | AWD <~ A3B4 AND | | |
v>or || fOR A4B3 | See Step éb. | |
|~ A3A ! | |

v | i Approach 2 |

o e | |
| | | | |
""""""""""""""""""""""""" | I | | |
Al --> A3 | Bl v-- B3 <| | { | | |
v | 1 1] | Approach 4| | Exclusive right turns reduced 30 % !
! | |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
ntersection: BRADSHAW RD AND ELDER CREEK RD Design Hour: PM
roblem Statement: EXIST

Step 1. IDENTIFY LANE GEOMETRY k Step 4, LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW | Approach----- | MULTIPHASE SIGNAL OVERLAP |
F1 01 1] . | :-1- 20 23 -4- Possible  Velume AdJusted|
i R L | N |a.No. of change : 0 0 0 DO|prob- cCritical Carryover Critical]
LDER CREEK R| R T T T L | ' | intervals/hour : |abte Volume to next Volume |
------------- THHHT =-------------|b.LT capacityon : 0 0 O 0O|phase in wvph phase in vph |
Approach 1 << | >> *--RT 1 | change (vph) : J==mmmmm e [
LTt vvy  <*-RTH |e.6/C ratio : 0 0 0 0jaiB2 130(B2) OR 120(A1) 130
LTH-"> <--TH |d.Opposing volune : 0 0 0 0jA2B1  46(A2) OR 6(B1) 46|
TH--> <v-LTH 1 | in wvph : {B4B3  10(B3) 14- 10= 4(B4) 10|
1 RTH-v>  ~~ %A y=-LT le.LT capacityon : 0 0 0 OJa3B4  4(B4) B60- 4= B5G(A3) 4]
RT--v << | >> Approach 2 | green (vph) : |ABA4  B56(A3) OR  401(A4) 8s56|
------------- LLTRR --------==---|f.LT capacity in = 0 0 0 0]
| TTHTT [ELDER CREEK R| wph (bve) : 5
| w H ] |o.Left turn volune = 0 0 0 0]
| 1 1 | in vph : i
| Approach &:BRADSHAW |h.1s volume > cap. : :

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|
L |
|

| (g>f) ?

| 8 ] | 130(B2)+46(A2)+14(BIB4)+B56(A3)
| Approach 3| ==mn=-- 661  mmmme |
3 LT= 14 | | | 2= 7 | B04 A~ 7 = 1046 vph
TH= 860 | | | TH= 40 | 11 <+ 40 |
RT= 68 | v i L= 7 | <v> w & | Step 8. INTERSECTION LEVEL OF
-------------------------- | l SERVICE
<--Approach 2 | } (compare step 7 with table 63
|
| | | ¢ |
Approach 1--> | I e
-------------------------- | 130 -~ <% |
1:LT= 130 | ~ |4z RT= 7 | 97+ | ++ | Step 9. RECALCULATE
TH= 97 | | | TH=394 | 23 +v |
RT= 23 | | | LT= 10 |------- 3 - |Geometric Change:
| Approach 4| | | 19 | |signal change:
| | 047 | |volume Change:

COMMENTS

Step 3. IDENTIFY PHASING Step 6a. CRITICAL VOLUMES, in vph

(two phase signal)

Exclusive right turns reduced 30 %
V/C Ratio = .76

Approach 4

f
|
-~ A1B2 ] | Approach 3|
- I
<--  A2B1 i | |
v-- | | I
| < B4B3 J--mmmmmmmmeme mmmeimeeean |
> | Approach 1 |
| | AND <~ A3B4 AND | |
v>or || /OR A4B3 l See Step 6b. |
|~ a3 I I
v | Approach 2 |
[rrosmmrennes e |
| E i I
--------------------------------------- | | | |
A > A3 | B1 v-- B3 <| | | | i
| | | |
| |




Intersection: BRADSHAW RD AND FLORIN RD
Problem Statement: EXIST

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD

i+ 1 1 A
i R L | N
FLORIN RD [RTTTL|
------------- THHHT --------=-nnn
Approach 1 << | »» *--RT
1 LT--" vvy <*-RTH 1
LTH-"> <--TH
TH-->» <v-LTH
1 RTH-v> nonon v--LT 1
RT--v << | > > Approach 2
------------- LLTRR ==-r-====----
{ TTHTT |FLORIN RD
I onon
| 1 1
|

Approach &:BRADSHAW

| Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR i
I s Approach----- | MULTIPHASE SIGNAL OVERLAP |
| : -1 -2 -3~ -4+ Possible  Volume  Adjusted]
|a.No. of change : 0 0 0 0jprob- Critical Carryover Critical]|
| intervals/hour : {able Volume to next volume |
|b.LT capacity on  : O ] 0 0{Phase in vph phase in vph |
| change (vph) : bRt L by |
|e.6/¢ ratio : 0 0 0 ofg2B1  16(B1) 40- 16= 24(B2) 16|
|d.Opposing volume : 0 0 0 0ja1B2 24(B2) 124~ 24= 100(A1) 24|
| in vph : [A1AZ  175(A2) OR 100(A1) 175
|e.LT capacity on z 0 0 0  0|B483 3(B4) 56- 3= 53(B3) 3
| ogreen (vph) : |A4B3  53(B3) 1000- 53= 947(R4) 53|
|f.LT capacity in = 0 0 0  D|A3A4  947(A4) OR 367(A3) 947 |
| wph (bte) . |

lg-Left turn volume : 0 0 0 |

| in vph : |

|h.1s volume > cep. : :

| (g=f) 2 : |

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

I Step 7. SUM OF CRITICAL VOLUMES

| 3 | J40¢B1B2)+175(A2)+56(B4B3) +94T(A4)
| Approach 3| |------- 86 0 meeeaa- i
3: 1= 3] | ] 2:RT= 3 | 273 ~4 3 i = 1218 vph
TH= 367 | | |  Th=172 | | 1] < 172 |
RT= B2 | v | L1= 16 | <v> v- 16 | Step 8. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | { (compare step 7 with table &)
J |ty
| | | o |
Approach 1--> | T
-------------------------- | 40 -~ <A » |==== =
1:LT= 40 | ~ | 4z RT= 46 | 78 +> | ++ | Step 9. RECALCULATE
TH= 78 | | | TH= 954 | 46 +v |
RT= 46 | | | LT= 56 [-===mn- L |Geometric Change:
| Approach &| | | 554 | |signal Change:
| | 646 | |volume Change:
Step 3. IDENTIFY PHASING } Step 6a. CRITICAL VOLUMES, in vph | COMMEKTS
] (two phase signal) |
--~ y-- B2B | | Approach 3| |
| I I I
--~ AND <-- A1B2 AND | | | }
--» OR v-- /OR A2B1 | | | |
--» <--  A1A2 R ket |
| Approach 1 |
| < B4B3 | |
> | See Step 6b. |
| | AMD < * A3B4 AND i |
v>0rR | | JOR A4B3 | Approach 2 |
| ~ A3Ré R e L L L b b bbby |
v | I I I
--------------------------------------- | | | |
Al --> A3 | 81 v-- B3 < | | | i
v~ I 1 i | Approach 4| | Exclusive right turns reduced 30 %
A2 <--  Ab | B2 --~ B4 |> | | v/c Ratio = .89




intersection: JACKSON HWY AND BRADSHAW
‘roblem Statement: EXIST

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY f Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:BRADSHAW | N S L Approach----- | MULTIPHASE SIGNAL OVERLAP |

I ~ } =1- =2- 3= -4 Possible Volume Adjusted|

| R L | N Ja.No. of change : 0 0 0 O|prob- Criticai Carryover Criticat|

JACKSON HWY | RTTTL | | intervals/hour : |able Volume to next Volume |

------------- THHHT =-------------|b.LT capacityon : 0 0 0  O|Phase in vph phase in vph |

Approach 1 << | >» ~--RT 1 | change (vph) : [-===mmmmmm e |

1 LT--% VvV  <“-RTH [€.6/C ratio : 0 o0 o0 o|s2B1 28(B1) 191- 2B= 163(B2) 28|

LTH-"> <-TH 1 |d-Opposing volume = 0 0 0  O|aiB2  163(B2) 433- 163= 270(A1) 163|

1 TH--» <v-LTH | in vph : |AtA2Z  270(A1) DR 156(A2) 270|

RTH-v>  ~ ~ A v--LT 1 |e.LT capacity on ¢ O O O  0|B4B3  37(B3) 165- 37= 12B(B4) 37|

1 RT--v << | >> Approach 2 | green (vph) : |A3B4 128¢B4) B&1- 128= 733(A3) 128|

------------- LLTRR -----------=-|f.LT capacity in : 0 0 0 0]A3A4 733(A3) OR 510(A4) 33|

JTTHTT |[JACKSON HWY | wvph (bte) : | |

A | |g-Left turn volume = 0 0 0  0f {

EERERER | in v : | !

| Approach &:BRADSHAW |b.1s volume > cep. : : |

| tg=f) ? : | i

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |

' ! | | |

i | 181 | |191(B1B2)+270(A1)+165(B3B4)+733(A3) J

| Approach 3| jrmmmne- B66  mmmmees | j

3: LT= 145 | | | 2:rT= 76 | 215 re 76| = 1359 vph j

ThH= 861 | | [ TH= 156 | | 11 <- 156 | i

RT= 182 | v ] L= 28 | <v> v- 28 | Step B. INTERSECTION LEVEL OF |

-------------------------- | | SERVICE |

<--Approach 2 | | {compare step 7 with table &) |

| S |

| | | £ | |

Approach 1--> | [ |

-------------------------- | 191 -~ <> | |

1:LT= 191 | ~ | &z RT= 20 | 433 -» P 1 | Step 9. RECALCULATE |

Th= 433 | || TH=510 | 40 -v | l

RT= 40 | P} o= 370 |------- §  emesmes |Geometric Change: j

| Approach &} i | 312 |signal Change: ;

| | 700 | |Volume Change: |

= } + =|

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

i (two phase signal) ] |

--~ y-- B2B1 i | Approach 3| ! |

| | | | |

--" AND <-- A1B2 AND | | | | |

--> OR v-- /OR A2B1 | | | | |

--» <= A1A2 |-mmmmmmmmmme e | |

| Approach 1 | |

| < B4B3 | | |

> | See Step 6b. | |

| | aND < 7 A3B4 AND | | |

v>0R || /OR A4B3 | Approach 2 | |

| ~ a3n4 [mmummmemmeeee e | |

v | I l | I

"""""""""""""""""""""" | I | | |

Al -->» A3 | Bt v-- B3 <| | | | | |
v o I 1 1 | Approach 4| | Exclusive right turns reduced 30 %

A2 <-- A4 | B2--~ B4 > | | v/C Ratio = .99 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: BRADSHAW RD AND ELDER CREEK RD Design Hour: AM
Problem Statement: EXIST

| ta>fy ?

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | step 6b. VOLUME ADJUSTMENT FOR i
| Approach 3:BRADSHAW I Approach----- | MULTEPHASE SIGMAL OVERLAP |
|1 1 1] - | :-1- -2- -3 4| Possible  volume Adjusted|
| r L | N |a.No. of change : 0 0 0 O|Prob- Critical Carryover critical |

ELDER CREEK R| R T T T L | | intervals/hour : |able Volume to next Volume }
------------- THHHT --------=----|b.LT capacity on : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | >> ~--RT 1 { change (vph) : [ == mmmmmm o o |
1 LT--" vvv  <-RTH {c.G/C ratio : 0 0 0 DJAIB2  45(B2) OR  44(AT) 45|
LTH-"> <--TH |d-Opposing volume : 0 0 0  0}A2BT 136(A2) OR  1(BT) 136|
TH--> <v-LTH 1 | in vph : |B4B3 6(B&) 54- 6= 4B(B3) 6|
1 RTH-v> noAn v--LT |e.LT capacity on  : D 0 0 0]A4B3 48(B3) 870- 4B= B22(A4) 48|
RT--v < < | >> Approach 2 | agreen (vph) : |A3A4  B22(A4) OR 365(A3) B22|
------------- LLTRR -------------|f.LT capacity in : O 0 ] 0
| TTHTT {ELDER CREEK R| wph (bte) :
| v 0 | ig.Left turn volune : 0 0 0 O]
| 1 1 | in vph : |
| Approach 4:BRADSHAW |h.ts volume > cap. : :
: |

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

i
| o
|

I

I

I

I

|

!

I

I

I

{13 | |45(B2)+136¢A2)+54 (B4B3)+822(A4) |

| Approach 3| |--===-- 36 0 mmeeee- | i

3: L= 6 | | | 2:rT= 8 | 656 ~ 8 = 1057 vph ]
TH= 365 | | | TH= 135 | | 1] <+ 135 | =]
RT= 136 | v | L= 2 | <v> v+ 1 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | {compare step 7 with table &) |

| R I

_ ! I I ¢ | I
Approach 1--> | | - |
-------------------------- | 45 -» <~ > | |
1:LT= 45 | A~ bz RT2 2 | 36+ i+ | Step 9. RECALCULATE |
TH= 36 | | | TH=858 | 8 +v ! |
RT= 8 | | | LT= 54 |------- R e jGeometric Change: }

| Approach 4} | | 56 | |signal Change: |

| | 482 |volume Change: |

+ + I

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS ]
| (two phase signat) | |

--n A1B2 | | Approach 3| | |

| | | | |

<--  AZ2B1 ] | | | |

V- I ! ! I |

| < B4B3 f-ommmmmmmemee mmmmmio e ] i

> | | Approach 1 | |

| | AND < * A3B4 AND | i |
v>OR || JOR A4B3 . | See Step 6b. | |
I~ A3A4 | i |

v | Approach 2 | |

o e | |

I | | I |
--------------------------------------- I I I I J
Al --> A3 | B v-- B3 <| | | { | |
v» | || | Approach 4] | €xclusive right turns reduced 30 % |

| | | I

V/C Ratio = .77




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calcutation Form 1
itersection: BRADSHAW RD AND FLORIN RD Design Hour: PM

‘oblem Statement: EXIST

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAWRD |  -emmees Approach----- | MULTIPHASE SIGNAL OVERLAP }
1 1 1] . | : -1- -2« -3 -4-| Possible  Volume Adjusted|
| R L | N }a.No. of change : 0 o 0 O|prob- Critical Cerryover Critical|
.ORIN RD [RTTTL| | intervals/hour : |able Volume to next Volume |
------------ THHHT ----====--=--]|b.LT capacity on 0 0 0 0jPhase in vph phase in vph |
Approach 1 << | >> ~--RT | change (vph) : [mmm s m e oo e i
1 LT--" vvv  <*RTH 1 |e.6/C ratio : 0 0 0 0|21  31(B1Y 101- 31= 70¢B2) 31|
LTH-*> <--TH |d-Opposing volume : O 0 0 0]|A1B2 70¢B2) 20%1- 70= 131¢A1) 70|
TH--» <v-LTH | in vph : |a1a2  133¢A2) OR  131¢A1) 133§
1 RTH-v> aAA v--LT 1 |e.LT capacity on  : 0 0 0 0|B4B3 2(B4) 24- 2= 22(B3) 2i
RT--v < < | » > Approach 2 | green (vph) : |a4B3  22¢B3) 332- 22= 310(A4) 22|
------------ LLTRR ----------=-=|f.LT capacity in : 0 0 0 0[A3aé B874(A3) OR 310¢A%) 874 |

| TTHTT |FLORIN RD | wph (bred : |

| 0 | lg.Left turn volume : 0 0 0 O

i1 1 { in vph : |

| Approach 4:BRADSHAW {h.1s voiume > cap. : :

(g>f) ? :

step 2. IDENTIFY VOLUMES, in vph

|
| step 5. ASSIGN LANE
I
I

VOLUMES, in vph

{ step 7. SUM OF CRITICAL VOLUMES

|

|

|

|

|

I

|

[

t 18 | |101(B1BZ)+133(A2)+24(8433)+874(A3) |

| Approsch 3| [===vm-- -2 N | |

3 LT= 2| | | 2ir1= 9 | 342 9 = 1132 vph }
TH= B74 l l I TH= 124 | | | | <+ 124 | |
RT= 123 | v P o= 31 | <v> v- 31 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

! Il e |

i | | o | |

approach 1--» | I i
------------------------- | 101 -~ <*> | ]
1:LT= 101 | A ] 4z RT= %4 | 138 +> | ++ | step 9. RECALCULATE |
Th= 138 | | | TH=318 | 63 +v |
RT= 63 | | | L= 24 [-==---- I |Geometric Change: |

| Approach 4| | j 211 | |signal change: |

} | 484 | |votume change: |

+ + I

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | i

--~ v-- B2BI | | Approach 3| | |

| | I | I

--* AND <-- A1B2 AND | | | | |

--» OR V-- JOR A2B1 | | | | |

--> <-- AlA2 |-=mmmmmmmmmem e | |

| Approach 1 i |

| < B4B3 | | ]

> i See Step 6b. | |

| | AND <~ A3B4 AND | | |
v>0R || JOR A4B3 | Approach 2 | |

| * A3 [-====mmmmmmee mmmeeneene i |

v o | ! | | |
------------------------------- I | | | i
Al --» A3 | B1 v-- B3 <| | | i | |
v " | 1 | | Approach 4| | Exclusive right turns reduced 30 % |

AZ <= AL | B2 --~ B4 |» | | v/C Ratio = .B2 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE-FLORIN AND GERBER RD Design Hour: AM

Problem Statement: EXIST

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |

| Approach 3:ELK GROVE-FLO| ~ ======- Approach----- | MULTIPHASE SIGNAL OVERLAP |
| 1 1] - | L N R e | Possible  volume Adjusted|
| R L | N fa.No. of change : 0 0 0 O|Prob- Critical Carryover Criticat

GERBER RD |RTTTL| | intervals/hour : |able Volume to next volume |
------------- THHHT -------------|b.LT capacityon = 0 O O O|Phese  in vph phase in vph |
Approach 1 << | » > ~--RT | change (vph) : rommmmmm e i
1 LT--~ VVY <*-RTH 1 |c.6/C ratio : 0 0 0 0iB2B% 24¢B1) 56- 24= 32(B2) 24|
LTH-"> <-TH 1 |d.Opposing velume : O 0 0 OJa1B2  32(B2) 280- 32= 24B(A1) 32|
1 TH--> <v-LTH | in wvph : |a1A2  24B(AT) OR 137(A2) 248
RTH-v>  ~ ~ " v--LT 1 {e.LT capacityon : 0 0O 0 0O|B4B3  11(B4) 752- 11= 741(B3) 1|
1 RT--v << | >> Approach 2 | green (vph) : [A4B3  T41(B3) T762- T4l= 21(A&) 741
------------- LLTRR -====s==--=e-|f,LT capacity in : 0 0 0 0fA3A4  38B(A3) OR  21(A4) 388|
| TTHTT |GERBER RD | wph (bre) : | |

| w H | fg-Left turn votume : 0 0 0 O]

| 1 1] | in vph : |

| Approsch 4:ELK GROVE-FLO|h.1s volume > cap. : :

| (g=f) ? : |

Step 5. ASSIGN LANE

|
o |
|

Step 2. IDENTIFY VOLUMES, in vph VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

I

I

|

|

f

I

|

| 12 i |56¢B1B2)+248(A1)+752(B4B3 }+38B(A3) |

| Approech 3| |[-==---- o081 mmmeee- } |

3: T= N1 || | 2:RT= 11 | 171 A1 | = 1444 vph |
TH= 287 | | | TH= 263 | ++ | < 126 | =|
RT= 101 | v | L= 24 | <V <- 137 | step 8. INTERSECTION LEVEL OF ]
-------------------------- | v- 2 | SERVICE ]
<--Approach 2 | | (compare step 7 with table 6) |

| ey I

| ! | F I |

Approach 1--> | | |
-------------------------- { 5 -° <" > | }
1:LT= 56 | ~ | 4: RT= 77 | 280 ->» | + + | Step 9. RECALCULATE i
TH= 280 | | | TH=685 | 269 -v | |
RT= 269 | b | L1= 782 [====--- 76  ----ee- iGeometric Change: |

| Approach 4| | i 587 | |signatl Change: |

i | 257 |volume Change: !

} + I

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) ] ‘ |

--~ y--  B2B1 i | Approach 3| | |

| | I I |

--* AND <-- A182 AND | | | | |

--> OR v-- /OR AZB1 | i | | |

--> <--  AlA2 [-memmmmmmmmee mmsemmemees | |

| Approach 1 i |

] < B4B3 | | |

> I See Step 6b. | ]

] ] AD <7 A3B4& AND | | |
v>0R || /OR A4B3 | Appreach 2 | |

| ~ A3 |-mmmmrmmmmes mmmmmeenees | |

v I I | I |
--------------------------------------- ! | | I |
Al --> A3 | Bt v-- B3 «<| | | | | |
v I 1 1 | Approach 4| | Exclusive right turns reduced 30 ¥ |

A2 <-- A4 | B2 --~ B: |> | | v/C Ratio = 1.05 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
talculation Form 1
tersection: ELK GROVE-FLORIN AND GERBER RD Design Hour: PM

~roblem Statement: EXIST

Step 1. IDENTIFY LANE GEQMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO| ~  ====--- Approach----- | MULTIPHASE SIGNAL OVERLAP |
| 1 1] . | -1- 2= -3~ -4-| Possible  Volume Adjusted|
| R L | N |a.No. of change 0 0 0 0|Prob-  Critical Carryover Critical]|

ZRBER RD |RTTTL] | intervals/hour |able Volume to next Volume |

------------ THHHT =------------|b.LT capecity on 0 0 0 O|Phese  in vph phase in vph |

Approach 1 << | >> ~--RT | change (vph) : frmmmm e i

1 LT--" vvv  <-RTH 1 |[c.G/C ratio : 0 0 0 0|1  B87(B1) 102- B7= 15(B2) 67|
LTH-"> <«-TH 1 ld.Opposing volume : O 0 O OJa1B2  15¢B2) 585- 15= 570¢A1) 15|
1 TH--> <v-LTH { in vph : |a1A2  570¢A1) OR 157(A2) 570}
RTH-v> ~an v--LT 1 je.LT capacity on 0 0 0 0]B4B3 46(B4) 336- 46= 290(B3) 46
1 RT--v << | >> Approach 2 | green {vph) |A4B3  290(B3) 408- 290= 118(A4) 290

------------ LLTRR -------------}f.1T capacity in ] 0 0 O}A3A4  T84(A3) OR  11B(A4) 784 |
| TTHTTJ|GERBER RD | wph (b+e) : i
| B " |g.left turn volume : 0 0 0 0}
| 1 1| ] in vph : ]
| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : :

|

| (ofy? :

| Step 5. ASSIGN LANE | Step 7. SUM OF CRITICAL VOLUMES

| I

Step 2. IDENTIFY VOLUMES, in vph VOLUMES, in vph

I

I

I

I

I

|

I

I I

| | 16 i | 102¢B1B2)+570(A1)+336(B4B3)+784(A3) |

Approach 3| |====m=- 254  semeeee- | i

3: LT= 46 | | | 2:RT= 15 | 686 ~+ 15 | = 1792 vph |
TH= 658 | | P TH= 299 | ++ | <+ 142 |swm===s=s==ssc=ss=mmms |
RT= 126 v | LT= 87 | <v> <~ 157 | Step B. INTERSECTION LEVEL OF |
------------------------- ] v- 87 | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

| i I

I | | F I

Approach 1--> | l e |
-------------------------- | 102 -~ < |==== |
1:LT= 102 | ~ {4 RT= 23 | 274 -» | ++ | Step 9. RECALCULATE [
TH= 274 | {1 TH=385 | 835 -v | |
RT= 835 | | ] L1=336  |------- 33 m------ |Geometric Change: ]

| Approach 4| | | 382| |signal Change: |

| | 653 | |volume Change: |

t t |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

==~ v=- 8281 | | Approach 3] | i

| | I | |

--* AND <-- A1BZ AND } } | | ]

-=> OR  v-- JOR AZB1 } | | | |

--> <-- A1A2 f----mmmmmmme- mmmmmeeeeees | |

| Approach 1 | |

| < B4B3 | | |

> | | See Step 6b. | |

| | AWD <~ A3B4 AND | ! |
v>0oR || JOR A4B3 | Approach 2 | |

| ~ A3a4 |-===mmmmmmes e i |

v o I I I I I
--------------------------------------- I I | | I
Al --> A3 | BT v-- B3 <| | | | | |
v* | 1 | Approach 4} | Exclusive right turns reduced 30 X |

A2 <= AL | B2 --~ B4 |» | | v/C Ratio = 1.3 |




Intersection: BRADSHAW AND GERBER RD

Problem Statement: EXIST

Critical Movement Analysis: PLANNING

Calculation Form 1

Design Hour: AM

ATTACHMENT 5E

Step 1. IDENTIFY LANE GEOMETRY

| Approach 3:BRADSHAW RD

Step 4. LEFT TURN CHECK

| Step 6b. VOLUME ADJUSTMENT FOR |

|1 1 1] .
| R L | N
GERBER RD | RTTTL |
------------- THHHT =--r-renmm-ee
Approach 1 << | >> ~--RT
1 LT--» vvy <*-RTH 1
LTH-"> <-~TH
TH--> <v-LTH
1 RTH-v> Aonn v--LT 1
RT--v << | » > Approach 2
------------- LLTRR ---r---=--=--
| TTHTT |GERBER RD
| non
{1 1 |
I

Approach 4;BRADSHAW RD

|h.1s volume > cap.

[ EE LR Approach----~| MULTIPHASE SIGNAL OVERLAP |
| 1 -1- -2- <3 4| Possible  Volume Adjusted|
|a.No. of change 0 0 0 O0|prob- cCritical Carryover Critical|
| intervals/hour |able Volume to next Volume |
|b-LT capacity on o o ] 0|Phase in vph phase in vph |
change (vph) R e bbbt i
|c.G/C ratio 0 o o0 o|sz2p1 6(B1) 206- 6= 200(B2) 6|
|d.Opposing volume 0 0 0 Of|aB2 200(B2) 101- 200= O(CA1) 200
| in wph |Aa1AZ 132¢A2) OR  O(AT) 132]
{e.LT capacity on D 0 O 0|3 11(B4) 38 1= 27(83) 1|
| green (vph) [A4B3  27(B3) TT7- 27= 750(A4) 27|
{f.LT cepacity in : 0 0 0  DjA3A4 750(A4) OR 241(A3) 750]
| wvph (bte) : |
|g.Left turn volume : 0 0 O D
| in vph :

| (g»f) ?

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

VOLUMES, in vph

| step 7. SUM OF CRITICAL VOLUMES

| 2 |206¢B1B2)+132(A2)+3B(B4B3)+750(A4)
i Approach 3| |------- 641  mmeeea |
3: LT= 11| i | 2:RT= 48 ! 411 ~+ 48 | = 1126 vph
TH= 241 | | | TH= B4 | 111 <« 84 |
RT= 64 | v b= 6 | <v> v- 6 | Step B. INTERSECTION LEVEL OF
-------------------------- | j SERVICE
<--Approach 2 | | (compare step 7 with teble 6)
I |l e
| I | o |
Approach 1--» } | e
-------------------------- | 206 -~ <> |
1:LT= 206 | ~ |4z RT= 22 | B4 +» | ++ | Step 9. RECALCULATE
TH= 84 | | | TH=755 | 17 +v |
RT= 17 | | | LT= 38 |-==---- 7 e |Geometric Change:
{ Approach 4| | | 352} jsignal change:
| | 852} |Volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
=«” y-- B2B1 i | Approach 3} |
| I I I
--* AND <-- A1B2 AND | | | |
-=> DR v-- JOR AZB1 | | | i
-w> <= AlA2 [-===mmmmmmme s |
| Approach 1 |
| < B4B3 | |
> | | See Step &b. |
{1 ] aND <7 A3B4 AND | |
v>0R || JOR A4B3 | approach 2 |
| ~ A3 R LU LT b |
v | | | |
--------------------------------------- | | | |
Al --> A3 | BT v-- B3 <] | | | |
v " | 1 1 | Apprasch 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2--* B4 |» | { v/C Retio = .82

I
I
|
I
|
I
I
I
I
I
|
|
I
I
I
!
I
I
|
I
I
I
|
I
I
|
I
I
|
I
|
I
I
I
|
I
I
I
I
I
I
I
|




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
calculation Form %
itersection: BRADSHAW AND GERBER RD Design Hour: PM

. .oblem Statement: EXIST

Jtep 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step &b, VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW RD |  =meeoo- Approach==--- | MULTIPHASE SIGNAL OVERLAP i
[1 1 1] ~ | =1 -2~ -3- -4 Possible  Volume Adjusted|
| = L | N |a.Mo. of change : O 0 0  O|Prob- Critical Carryover Critical|
‘RBER RD |RTTTL| | intervais/hour : |able Voiume to next Volume |
------------ THHHT -------------|b.LT capacity on : O 0 ] 0|Phase in vph phase in vph |
Approach 1 < < | » > *--RT | chenge (vph) : [-==m o |
1 LT--~ vvy <*-RTH 1 je.6/C ratio : 0 0 0 0|21 17(81) 105- 17= 88(B2) 17}
LTH-"> <~-TH |d.Opposing volume : 0 0 0 O0Ja1B2  88(B2) 120- 88= 32(A1) 88}
TH--> <v-LTH | in vph : |a1a2  115¢A2) OR  32¢(AD 115}
1 RTH-v» s v--LT 1 |e.LT capacity on  : 0 0 0 0]B4B3 22(B3) 44~ 22= 22(B4)} 22}
RT--v << | »>> Approach 2 | green (vph) H |A3B4 22¢(B4) 671- 22= 649(A3)} 22}
------------ LLTRR =--==--------|f.LT capacity in : 0 0 0 O]|A3a4 649(A3) OR 217(A4) 649|

| TTHTT |GERBER RD | wph (bre) : |

| B W lg-Left turn votume : 0 0 0 O]

| 1 1 | in vph H |

| Approach 4:BRADSHAW RD |h.Is volume > cap. : :

| <g>f) ? : ]

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|
L |
|

|

I

|

|

I

|

|

!

| 26 | [105¢B1B2)+115(A2)+44 (B3B4 ) +649(A3) |

_ | Approach 3| |------- 174  mmeeses | |
3 LT= 44 | | | 2:RT= 26 | 314 ~+ 26 | = 913 vph |
TH= 671 | t | TH= 8% | | ] | <+ B9[ |
RT= 213 | v | LT= 17 | <v> v- 17 | Step B. INTERSECTION LEVEL OF |
-------------------------- | j SERVICE |
<--Approach 2 | i (compare step 7 with table 6) |

| i |

I | | 8 | |

Approach 1--> | [ j
------------------------- | 105 -~ <" > | |
1:LT= 105 | ~l4:RT= 6 | B2+ | ++ | Step 9. RECALCULATE |
Th= 82 | |1 TH=211 | 3B +v | |
RT= 38 | { ] L= 22 |-==---- 2 eeem--- |Geometric Change: |

| Approach 4| | | 21 | |signal Change: |

| i 216 | |volume Change: ]

+ ' _|

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal} i |

--* y-- B2B1 | | Approach 3| | |

I | I I |

--~ AND <-- A1B2 AND | | | | ]

--> OR V-- /JOR AZB1 | | | | |

--» <--  A1A2 [+wmmmmmmmmmme mmmmemmnoeees | !

| Approach 1 | |

| < B4B3 | | |

> | | See Step 6b. ] |

| | aWDp <~ A3B4 AND | | |
v>or || /OR A4B3 i Approach 2 | |
R k. 1 14 f---essmemmeee mmmmmmesseee | ]

v | I ! I I I
--------------------------------------- | I I I I
Al -=> A3 | B1 v-- B3 <| | | | | |
v~ | 11 | Approach 4| | Exclusive right turns reduced 30 % |

AL | B2 --*~ B4 |» | | v/ Ratio = .66 i




Critical Movement Analysis: PLANNING
Calculation Form 1

Intersection: ELK GROVE-FLORIN AND CALVINE RD

Problem Statement: EXISTING

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | step 6b, VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO} ~  ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
| 11 1] . H -1- =2- =3 -4-| Possible  Volume Adjusted|
| R L | N ja.No. of change 0 0 0 O]prob- critical Carryover Criticai]

CALVINE ROAD | RT T TL | | intervals/hour : jable Volume to next Volume |
------------- THHHT =-------------|b.LT capacity on 0 0 0 Olphase in vph phase in vph |
Approach 1 << | » > ~--RT | change (vph) R L UL L bl |
2 LT-- vvv <-RTH 1 e.G/C ratio 0 o0 o0 ojs1 32B2) 51- 32= 1981 32|
LTH-"> <--TH |d.0pposing volume 0 o0 0 DjAzB 19¢B1) 233- 19= 214¢A2y 19|
TH--> <v-LTH | in vph : jA1A2  223(A1) OR 214(A2) 223|
1 RTH-w» A"~ v--LT 2 |e.LT capacity on 0 0 0 DiB4B3  27(B4) 122- 27= 95(B3) 27|
RT--v < < | >> Approach 2 | green (vph) |A4B3  95¢B3) 282- 95= 187(A4) 95|
------------- LLTRR -------------|f.LT capacity in ] ] (] DjA3AG  31B(A3) OR 187(A4) 318|
| TTHTT |CALVINE ROAD | wph (b+e) |
| W W | |a.Left turn volume = 0 0 0 0
|1 11 | in vph | |
| Approach &4:ELK GROVE-FLO|h.ls volume > cap. : :
| (g>f) ? : | |
+ + |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| | | |
| [ 213 | |51¢B287)+223(A1)+122(B4B3)+318(A3) |
‘ | Approach 3| |----=-- 1012 0 mmmeee- ] |
3 LT= 27 | | | 2:RT= 43 | 5387 ~+ 43 | = 714 vph |
ThH= 420 | | | Th=190 | +4 | < 190 | |
RT=215 | v | L= 91 <vVv> v- 41 | step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 51 | SERVICE |
<--Approach 2 | | (compare step 7 with table &)
! | e I
| I | & | |

Approach 1--> | 32 - | e |

-------------------------- | 26 -~ <A [ |
1:1T= 57 | ~ | 4z RT= 64 | 125 + | |++ | Step 9. RECALCULATE !
TH= 125 | || TH=500 | 98 +v i
RT= 98 | || Lr=122 [-====-- 122  mem---- |Geometric Change: |

| Approach 4] | | 2816 | |signat Change:

| | 2284 | {volume Change:
————— + t |

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

| (two phase signal) |

--~ y-- B2B1 | | Approach 3| |
I I I I I
--* AND <-- A1BZ AND j ! | | [
--> OR v-- /OR A2B1 ] ] | | |
--> <-- A1A2 |-emmmmmmmmee mmmeeseeee | |
| Approach 1 | |
| < B4B3 | I |
> | See Step 6b. i |
b ] aND < A3B4 AND | | |
v>0R || fOR A4B3 ! Approach 2 | |
|~ A3Aé Jremmmemmmmeee mmemmmeees | |
v I | ! I |
--------------------------------------- I I | I I

Al --> A3 | Bl v-- B3 <| | ! ] { |
v " I 1 | | Approach 4| | |

A2 <-- A4 | B2 --~ B4 |» | | ¥/C Ratio = .52




ATTACHMENT 5E

Critical Movement Anaelysis: PLANNING
Calculation Form 1
ntersection: ELK GROVE-FLORIN AND CALVINE RD Design Hour: PM
.roblem Stetement: EXISTING

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO|  ==-==-- Approach----- | MULTEIPHASE SIGNAL OVERLAP |
o111 - | : -1- -2- -3- -4- Possible  Volume Adjusted|
i r oL N |a.No. of change : 0 0 0 O|prob- Critical Carryover Critical|

ALVINE ROAD | RTT T L | | intervals/hour : |eble Volume to next Voiume |

------------ THHHT ---r---------}b.LT capacity on : 0 0 ] 0|Phase in vph phase in vph |

Approach 1 << | > > ~--RT | change (vph) : R R L L LU A bl |
2 LT--* vVVYyY <*-RTH 1 |c.G/C ratio : 0 0 0 0|s281 54(B1) 83- 54= 29(B2) 54 |
LTH-"> <-=TH |d.Opposing volume : 0 O 0 0]|a1B2 29¢B2) 293- 29= 264(A1) 29|
TH--> <v-LTH | in vph : [A182  264(A1) OR 174(A2) 264

1 RTH-v> nan v--LT 2 |e.LT capecity on : O 0 0 0|B4B3 49(B4) 10B- 49= 59(B3) 49
RT--v << | >> Approach 2 | green (vph) : |a4B3  59¢B3) 239- 59= 180(A4) 59}

------------ LLTRR =-------------|f.LT capacity in : 0 0 0 0Ja3aé 368(A3) OR 1B0(A4) 368|
| TTHTT |CALVINE ROAD | wph (bte) : | |
| H 0 | |g-Left turn volume : 0 0 0 0]
i1 11 | | in vph : |
| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : :

| (g>f) ? : |

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

Step 2. IDENTIFY VOLUMES, in vph

Approach 4

I

|

|

|

|

|123 | | 83¢B1B2)+264 ( A1)+108(B4E3)+368(A3) |

| Approach 3| [-==-=-- 0664  mmmmee- | |

3: LT= 49 | | | 2:R1= 27 | 0889 <o 27| = 823 vph |
TH= 836 | | |  TH= 147 | ++ ]| <+ 147 | |
RT= 100 | v | L1= 97 | <vv> v- 44 | Step B. INTERSECTION LEVEL OF {
-------------------------- | v- 54 | SERVICE |
<--Approach 2 | | (compare step 7 with teble 6) i

I | e !

| ! | & | !

Approach 1--> | 83 -~ I i |
-------------------------- | 68 -~ <*r> | |
1:LT= 149 | ~ | 4z RT= 64 | 162 +> | §++ | Step 9. RECALCULATE |
TH= 162 | | | TH= 413 I 131 +v | |
RT= 131 | | | LT= 108 f------- 121 ------- |Geometric Change: |

| Approach 4| H | 0376 | |signal Change: |

| } 8954 | |volume Change: |

} + |

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--~ y-- B2B1 | | Approach 3| | |

I | ! I |

--* AND <-- A1B2 AND | i | | |

~-» QR wv-- JOR AZB1 ! ] | | |

--» <--  AlAZ e by | |

| Approach 1 | |

| < B4B3 | | |

> | | See Step 6b, | |

| | aND <~ A3B4 AND | | |
v>0r || /OR A4B3 | Approach 2 | |

| ~ A3né R T kb | |

v | | | I |
--------------------------------------- | | I |
A1 --> A3 | B1 v-- B3 <} | | | |
| | | i

I I

V/C Ratio = .6




1985 HCM; UNSIGHNALIZED INTERSECTIONS Page-1

e e e e e e e e e e e e o W i e e e ok ol sl e vkl i i i e ol e ol s e o i e ok el e ol e o e dede e de e deidri e i e de

IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR.......... earansenaas .9
AREA POPULATION........ esbamssmsannan 20000
NAME OF THE EAST/WEST STREET......... JACKSON HWY

NAME OF THE MORTH/SOUTH STREET....... EXCELSIOR RD

NAME OF THE ANALYST......cvcuuunen vue FP
DATE OF THE ANALYSIS (mm/dd/¥¥)...... 02-22-1996
TIME PERTIOD AMALYZED......... wrsnanaa AM

OTHER INFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND: STOP SIGH

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB
W s 3
THRU 152 453 17 5
RIGHT 22 15 47 9

NUMBER OF LANES AND LANE USAGE

LANES 2 2 1 1

LANE USAGE

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS
EASTBOUND --6:66 ------- a ------------ 6 ----------------------
WESTBOUND 0.00 0 0
NORTHBOURD  0.00 90 100
SOUTHBOUND  0.00 0 100

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
eastBOND 6 ----------- ; ------------ 6 -----
WESTBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP
MINOR RIGHTS
NB 6.10 5.60 0.00 5.60
SB 6.10 5.60 0.00 5.60

MAJOR LEFTS
EB 5.80 5.80 0.00 5.80
WB 5.80 5.80 0.00 5.80

MINOR THROUGHS
NB 7.40 7.40 0.00 7.40
SB 7.40 7.40 0.00 7.40

MINOR LEFTS
NB 7.90 7.90 0.00 7.90
SB 7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... JACKSON HWY
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM
OTHER INFORMATION.... EXIST

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

MOVEMENT

MINOR STREET
NB LEFT
THROUGH
RIGHT
MINOR STREET
SB LEFT
THROUGH
RIGHT
MAJOR STREET

EB LEFT
WB LEFT

POTE!
FLOW-  TIAL

RATE CAPACITY

v{pcph) ¢ (peph) ¢ (pcph)

138
21
57

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET

NAME OF THE MORTH/SOUTH STREET...
DATE AND TIME OF THE ANALYSIS

210
247
976

189
246
813

567
840

OTHER INFORMATION.... EXIST

f-

{

. EXCELSIOR RD
02-22-1996 ; AM

- 4T

ACTUAL

MOVEMENT SHARED

CAPACITY CAPACITY

¢ (pcph)
M SH

190 > 190
229 » 246 229
976 > 976
160 > 160
227 > 328 227
813 > 813
567 547
840 840

wen« JACKSON HWY

v

v

RESERVE
CAPACITY
- v LOS

c=cC

R SH

30

307

~

52 »
208 >E
918 >

156 >
221 >B
802 »

536
776

» Oom

090

> >

ATTACHMENT 5E



1985 HCM: LUNSIGNALIZED INTERSECTIONS Page-1

e 3700 3 vl e e i 38 i 2 e i g v e v ol e vl e vk e v e v e e el e ol i e e ol e ol o o ol e ol kol e ol ke ol e i e ke e ok e ke sl ke ol e ke e ke ol

[DENTIFYING INFORMATION

AVERAGE RUNMING SPEED, MAJOR STREET.. 45
PEAK HOUR FACTOR.....ccccunrannnnnnns .9
AREA POPULATION... ovevucuoaansnsoas. 20000

NAME OF THE EAST/WEST STREET......... JACKSON HWY

NAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST......cccacnunana. FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD ANALYZED....¢.cuvvmvmnunn PM

OTHER INFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 10 38 19 4
THRU 428 209 2 1
RIGHT 86 11 68 9

NUMBER OF LAMES AND LANE USAGE

LANES 2 2 1 1

LANE USAGE

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTBOUND 0.00 0 0
WESTBOUND 0.00 0 0
NORTHBOUNG  0.00 90 100
SOUTHBOUND  0.00 90 100

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EASTBOUND 0 0 0
WESTBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0
CRITICAL GAPS
TABULAR VALUES  ADJUSTED  SIGHT DIST. FINAL
(Table 10-2) VALUE ADJUSTHENT CRITICAL GAP

MINOR RIGHTS

NB 6.10 5.60 0.00 5.60

€SB 6.10 5.60 0.00 5.60
MAJOR LEFTS

EB 5.80 5.80 0.00 5.80

wWe 5.80 5.80 0.00 5.80
MINOR THROUGHS

NB 7.40 7.40 0.00 7.40

SB 7.40 7.40 0.00 7.40
MINOR LEFTS

NB 7.90 7.90 0.00 7.90

SB 7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... JACKSON HWY
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 : PM

OTHER INFORMATION.... EXIST

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL

FLOW- TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT v(pcph) © (pcph) c (pcph) ¢ (peph)

176
219
788

141

952

793

v

v v

RESERVE

CAPA
cC=cC

328

232

CITY
- v LOS
SH

152> D
216 >B
705 > A

[ 2]

136> D
191 >C
941> A

o

780 A

p M SH
MINOR STREET
MB LEFT 23 196 176 >
THROUGH 2 233 219 > 437
RIGHT 83 788 788 >
MINOR STREET
SH LEFT 5 161 141 >
THROUGH 13 217 204 > 261
RIGHT 11 952 952 >
MAJOR STREET
EB LEFT 12 793 73
WB LEFT 46 531 531

IDENTIFYING INFORMATION

531

484 A

NAME OF THE EAST/WEST STREET...... JACKSON HWY
HAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ;

OTHER IMFORMATION.... EXIST

PM

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUMNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR.......cccuuuuonnanen 9

AREA POPULATION.........ccvamunnnnnnn 20000

NAME OF THE EAST/WEST STREET.......x. ELDER CREEK RD
NAME OF THE MORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST......cccucunuaans FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD ANALYZED............- anus AM

OTHER INFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: MORTH/SOUTH

CONTROL TYPE EASTBOUND: STOP SIGH

TRAFFIC VOLUMES

E8 WB NB SB

LEFT 32 -- &6 43
THRU 197 -- 153 27
RIGHT 6 -- 10 &7

NUMBER OF LANES

LANES 1 -- 1 2

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGKT TURNS FOR RIGHT TURNS

EASTBOUND 0.00 0 0
WESTBOUND  ----- - --- -
NORTHBOUND  0.00 90 100
SOUTHBOUND  0.00 90 100

VEHICLE COMPOSITION

% sU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EastBOUND I; ---------- (; ------------ (-] -----
WESTBOUND --- - -
NORTHBOUND 0 a 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2} VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

EB 6.10 5.60 0.00 5.60
MAJOR LEFTS

NS 5.80 5.80 0.00 5.80
MINOR LEFTS

EB 7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... ELDER CREEX RD
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM

OTHER INFORMATION.... EXIST

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

FLOW-
RATE
MOVEMENT

POTEN-

CAPACITY
v(pcph) c© (pcph)

RESERVE
CAPACITY

c=c

- v LOS
SH

MINOR STREET

EB LEFT 39

RIGHT 7

MAJOR STREET

NB LEFT 81

IDENTIFYING INFORMATION

490

987

930

ACTUAL
MOVEMENT  SHARED
CAPACITY  CAPACITY
¢ (peph) ¢ (peph)
M SH
465 > 465
> 507
987 > 987
930 930

461

425 > A
>A
QB0 > A

850 A

NAME OF THE EAST/WEST STREET...... ELDER CREEK RD
NAME OF THE MORTH/SOUTH STREET.... EXCELSIOR RD

DATE AND TIME OF THE ANALYSIS

OTHER INFORMATION.... EXIST

..... 02-22-1996 ; AM

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR....snecuccnnacacanss .7

AREA POPULATION...... Wersensmsmsanaas 20000

NAME OF THE EAST/WEST STREET......... ELDER CREEK RD
NAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST.......ccnvcununan FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD ANALYZED....... T

OTHER INFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION

MAJOR STREET DIRECTION: NORTH/SOUTH

CONTROL TYPE EASTBOUND: STOP SIGN

TRAFFIC VOLUMES

EB Wb NB SB

LEFT 55 -- 13 43
THRU 197 . 32 116
RIGHT 37 -- 10 23

NUMBER OF LANES

LANES 1 -- 1 2

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE
EASTBOUND --é:éa ------- 6—‘—
WESTBOUND  ----- .-
NORTHBOUND D.00 90
SOUTHBOUND  0.00 90

VEHICLE COMPOSITION

FOR RIGHT TURNS

FOR RIGHT TURNS

¥ SU TRUCKS % COMBINATION

AND RV'S VEHICLES
EnstROND é ----------- & -----
WESTBOUND --- ===
HORTHBOUND 0 0
SOUTHBOUND 0 0

CRITICAL GAPS

TABULAR VALUES
(Table 10-2)

MINOR RIGHTS

EB 6.10
MAJOR LEFTS

NB 5.80
MINOR LEFTS

EB 7.90

IDENTIFYING INFORMATION

VALUE

5.80

7.90

SIGHT DIST.
ADJUSTMENT

0.00

0.00

FINAL
CRITICAL GAP

5.80

7.90

NAME OF THE EAST/WEST STREET....
NAME OF THE NORTH/SOUTH STREET..

.+« ELDER CREEK RD
.. EXCELSIOR RD

DATE AND TIME OF THE ANALYSIS,..... 02-22-1996 ; PM

OTHER INFORMATION.... EXIST

ATTACHMENT 5E



ATTACHMENT 5E

CAPACITY AND LEVEL-OF-SERVICE Page-3
POTEN- ACTUAL
FLOW-  TIAL MOVEMENT SHARED RESERVE

RATE  CAPACITY CAPACITY  CAPACITY  CAPACITY
MOVEMENT vipcph) © (peph) ¢ (peph) ¢ (peph) c=c - v LOS

p M SH R SH
MINOR STREET
EB LEFT 67 585 579 > 579 » 512 > A
> 693 > 581 »A
RIGHT 45 981 981 > 981 » 935 > A
MAJOR STREET
NB LEFT 16 879 879 879 B6L A

IDENTIFYING INFORMATION

NAME OF THE EAST/MEST STREET...... ELDER CREEK RD
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM ¢ i
OTHER INFORMATION.... EXIST I e
L A7
- G
s
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR...........ec...n cever 9

AREA POPULATION.....ciiiiiicnnennanan 20000
NAME OF THE EAST/WEST STREET......... GERBER RD
NAME OF THE MORTH/SOUTH STREET....... VINEYARD
NAME OF THE ANALYST............ [EETEE FP

DATE OF THE ANALYSIS {(mm/dd/yy)...... 02-22-1996
TIME PERIOD ANALYZED......cvieenecaes AM

OTHER INFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION

MAJOR STREET DIRECTION: EAST/MWEST

CONTROL TYPE NORTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB We NB 5B

LEFT 55 4 63 --
THRU 113 72 32 --
RIGHT 8 24 7 -

NUMBER OF LANES

LANES 1 1 1 --

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT
GRADE

EASTBOUND 0.00
WESTBOUND 0.00
NORTHBOUND 0.00

SOUTHBOUND -----

VEHICLE COMPOSITION

RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

0 0
0 0
90 100

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
pstso0 0 . ; ------------ é -----
WESTBOUND 0 0
NORTHBOUND 0 0
SOUTHBOUND - = -

CRITICAL GAPS
TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

{Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS
NB

MAJOR LEFTS
WB

MINOR LEFTS
NB

6.10 5.60 0.00 5.60
5.30 5.30 0.00 5.30
7.40 7.40 0.00 7.40

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... GERBER RD
NAME OF THE NORTH/SOUTH STREET.... VINEYARD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM

OTHER INFORMATION.... EXIST

ATTACHMENT 5E



CAPACITY AMD LEVEL-OF-SERVICE

POTEN- ACTUAL

RESERVE
CAPACITY

c=c

>
> 544
>

SH

- v LOS

530 > A
>A
935 > A

968 A

FLOW- TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT vipcph) ¢ {pcph) ¢ (peph) ¢ (pcph)
] M SH
MINOR STREET
NB LEFT 77 608 607 607
629
RIGHT 9 Sty Qhly - B4k
MAJOR STREET
WB LEFT 5 973 973 973
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET...... GERBER RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM

OTHER INFORMATION.... EXIST

P

cC7 5,;05J6T

ATTACHMENT 5E



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR......snrenvunnnonnns .8

AREA POPULATION......... ceraseasanans 150000
NAME OF THE EAST/WEST STREET......... GERBER RD
NAME OF THE NORTH/SOUTH STREET..... .« VINEYARD RD
NAME OF THE ANALYST.......... vianaues F EP

DATE OF THE ANALYSIS (mm/dd/yy)...... 05-17-1995
TIME PERIOD ANALYZED....... cormnmanas PM
OTHER INFORMATION.... EXISTING

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND: STOP SIGH

TRAFFIC VOLLMES

EB WB NB $B

LEFT 55 5 29 -
THRU 81 104 32 ==
RIGHT 53 40 5 --

NUMBER OF LANES

LANES 1 1 1 -

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE

EASTBOUND 0.00

WESTBOUND 0.00

NORTHBOUND  D.0O0

SOUTHBOUKD  ----- -

VEHICLE COMPOSITION

FOR RIGH

T TURKS FOR RIGHT TURNS
0 o
20 N
20 N

% SU TRUCKS

AND RV'S

EAsTROND a- -
WESTBOUND 0
NORTHBOUND 0

SOUTHBOUND ===

CRITICAL GAPS

% COMBINATION
VEHICLES

TABULAR VALUES  ADJUSTED

{Table 10-2) VALUE
MINOR RIGHTS
NB 6.10 6.10
MAJOR LEFTS
WB 5.30 5.30
MINOR LEFTS
NB 7.40 7.40

IDENTIFYING INFORMATION

SIGHT DIST. FINAL
ADJUSTMENT CRITICAL GAP

0.00 6.10
0.00 5.30
0.00 7.40

NAME OF THE EAST/WEST STREET...... GERBER RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD RD
DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; PM
OTHER INFORMATION.... EXISTING

ATTACHMENT 5E



ATTACHMENT 5E

CAPACITY AND LEVEL-OF-SERVICE Page-3

POTEN- ACTUAL
FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAPACITY CAPACITY
MOVEMENT v{pcph) c {(pcph) c (pcph) ¢ (pecph) c¢=¢ - v LOS

P M SH R SH
MINOR STREET
NB LEFT 40 564 561 > . 561 » 521 > A
> 590 > bB44 >A
RIGHT 7 B4 B46 > B4t » 839 > A
MAJOR STREET
WB LEFT 7 950 950 950 944 A

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... GERBER RD [ A5 /44
352, ;o

NAME OF THE WORTH/SOUTH STREET.... VINEYARD RD Jﬂj ( e :; g é - -

DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; PM b

OTHER INFORMATION.... EXISTING
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR.....ecevcmmammnnnn= . .B

AREA POPULATION...cccnaaaaanns veswna. 150000

HAME OF THE EAST/WEST STREET......... GERBER RD
NAME OF THE MORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST........ccccienann F&P

OATE OF THE ANALYSIS (mm/dd/yy)...... 05-17-1995
TIME PERIOD AMNALYZED...... P AM

OTHER INFORMATION.... EXISTING

INTERSECTION TYPE AND COMTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: NORTH/SOUTH

" CONTROL TYPE EASTBOUND: STOP SIGN

CONTROL TYPE WESTBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB sB

LEFT 1M 1 &5 0
THRU 0 4 222 27
RIGHT 8 0 2 44

NUMBER OF LANES AND LANE USAGE

LANES 1 1 1 1

LANE USAGE LTR LTR

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTBOUND 0.00 S0 20 N
WESTBOUND 0.00 S0 20 H
NORTHBOUND  0.00 90 20 N
SOUTHBOUND  0.00 90 20 N

VEHICLE COMPOSITION

% SU TRUCKS X COMBINATION

AND RV’S VEHICLES % MOTORCYCLES
easteoUND é ----------- é ------------ ; -----
WESTBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Tabie 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

EB 6.0 6.10 0.00 6.10

WB 6.10 6.10 0.00 6.10
MAJOR LEFTS

SB 5.30 5.30 0.00 5.30

NB 5.30 5.30 0.00 5.30

MINOR THROUGHS

EB 6.90 6.90 0.00 6.90

wB 6.90 6.90 0.00 6.90
MINOR LEFTS

EB 7.40 7.40 0.00 7.40

wB 7.40 7.40 0.00 7.40

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... GERBER RD
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE AMALYSIS..... 05-17-1995 ; AM

OTHER INFORMATION.... EXISTING

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL

v vV v

v vV ¥

RESE
CAPA
c=c

320

483

RVE
CITY

- v LOS
SH

315> B
523 >B A
909 > A

Gbd > A
497 >A A
713 » A

850 A
963 A

FLOW- TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT vi{pcph) c (pcph) ¢ (pcph) ¢ <{pcph)
p M SH
MINOR STREET
EB LEFT 153 481 468 > 468
THROUGH 0 534 523 > 4B4 523
RIGHT 1 920 920 > 920
MINOR STREET
WB LEFT 1 458 446 > 446
THROUGH 6 513 502 > 490 502
RIGHT ] 713 713 > 713
MAJOR STREET
S8 LEFT ] 850 850 850
NB LEFT 34 997 997 997
IDENTIFYING INFORMATION
NAME OF THE EASYT/WEST STREET...... GERBER RD

NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD

DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; AM
OTHER INFORMATION.... EXISTING

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. &5

PEAK HOUR FACTOR.....cauccccermnnnnnas .85
AREA POPULATION. .cicvencnemmnnnnnnnns 150000
NAME OF THE EAST/WEST STREET......... GERBER RD

NAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST........cccacennna F&P

DATE OF THE ANALYSIS (mm/dd/yy)...... 05-17-1995
TIME PERIOD ANALYZED.......covsunnnes PM

OTHER INFORMATION.... EXISTING

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG
MAJOR STREET DIRECTION: NORTH/SOUTH
CONTROL TYPE EASTBOUND: STOP SIGN

CONTROL TYPE WESTBOUND: STOP SIGN

TRAFFIC VOLUMES

LEFT 36 1 13 0
THRU 1 2 32 185
RIGHT 36 0 2 84

NUMBER OF LANES AND LANE USAGE

LANES 1 1 1 i

LANE USAGE LTR LTR

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTBOUND 0.00 90 20
WESTBOUND 0.00 20 20
NORTHBOUND  0.00 90 20
SOUTHBOUND  0.00 90 20

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EASTBOUND T e —
WESTBOUND 0 . .
NORTHEOUND 0 . .
SOUTHBDUND 0 0 .

CRITICAL GAPS

TABULAR VALUES  ADJUSTED  SIGHT DIST.
{Table 10-2) VALUE ADJUSTMENT

MINOR RIGHTS

EB 6.10 6.10 0.00

WB 6.10 6.10 0.00
MAJOR LEFTS

SB 5.30 5.30 0.00

NB 5.30 5.30 0.00

MINOR THROUGHS

EB 6.90 6.90 0.00

WB 6.90 6.90 0.00
MINOR LEFTS

EB 7.40 7.40 0.00

Wb 7.40 7.40 0.00

IDENTIFYING INFORMATION

NAME OF TRE EAST/WEST STREET...... GERBER RD
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RO
DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; PM

OTHER INFORMATION.... EXISTING

FINAL
CRITICAL GAP

5.30
5.30

6.90
6.90

T.40
7.40

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

MOVEMENT

MINOR STREET
EB LEFT
THROUGH
RIGHT
MINOR STREET
WB LEFT
THROUGH
RIGHT
MAJOR STREET

SB LEFT
NB LEFT

FLOMW-
RATE

vipcph) c (pcph) c (pcph)

POTEN-
TIAL

CAPACITY CAPACITY

RESE
CAPA
c=c

RVE
CITY

- v LOS
SH ‘

47

47

N —

521
573
723

455
535
Qub

815

IDENTIFYING INFORMATION

MAME OF THE EAST/WEST STREET

NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD

ACTUAL
MOVEMENT SHARED
CAPACITY
c (pcph)
SH
513 > 513
566 > 600 566
723 > 723
432 > 432
529 > 492 529
Pty > Qhk
999 999
815 815
... GERBER RD

DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; PM

OTHER INFORMATION.... EXISTING

505

488

467 > A
565 >A A
676 > A

430 > A
526 »A A
O4ty » A

798 A

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREEY.. 45
PEAK HOUR FACTOR.....ovvcvacunnnnnnns o9
AREA POPULATION........cicuencnnnnnnn 20000

NAME OF THE EAST/WEST STREET......... CALVINE RD

NAME OF THE NORTH/SOUTH STREET....... WATERMAN RD
NAME OF THE ANALYST....... wassesnmnnn FP
DATE OF THE ANALYSIS (mm/dd/yy}...... 02-22-1996
TIME PERIOD ANALYZED......cccvuauunns AM

OTHER INFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB W8 NB S8

LEFT i8 0 7 6
THRU 261 207 2 6
RIGHT 7 5 5 42

RUMBER OF LANES AND LANE USAGE

LANES 1 1 1 2

LANE USAGE ’ LT+ R

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS {ft) ACCELERATION LANE

GRADE ANGLE
EASTBOUND --6:5& ------- é'
WESTBOUND 0.00 0
NORTHBOUND 0.00 90
SOUTHBOUND V 0.00 20

VEHICLE COMPOSITION

% SU TRUCKS

AND RV'S

eastEOND 6--_—
WESTBOUND 0
NORTHBOUND a
SOUTHBOUND 0

CRITICAL GAPS

TABULAR VALU

(Table 10-2

MINOR RIGHTS

NB 6.10

SB 6.10
MAJOR LEFTS

EB 5.30

WB 5.30
MINOR THROUGHS

NB 6.90

SB 6.90
MINOR LEFTS

NB 7.40

SB 7.40

IDENTIFYING INFORMATION

FOR RIGHT TURNS FOR RIGHT TURNS

100

100

% COMBINATION
VEHICLES

ES  ADJUSTED
) VALUE

5.60
5.60

5.30
5.30

6.90
6.90

7.40
7.40

% MOTORCYCLES

SIGHT DIST. FINAL

ADJUSTMENT CRITICAL GAP

0.00 5.60
0.00 . 5.60
0.00 5.30
0.00 5.30
0.00 6.90
0.00 6.90
0.00 7.40
0.00 7.40

NAME OF THE EAST/WEST STREET...... CALVINE RD
NAME OF THE NORTH/SOUTH STREET.... WATERMAN RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM

OTHER INFORMATION.... EXIST

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL

RESERVE
CAPACITY
c=c¢c -v LOS

320> B
417 420 >A A
795 > A

¥ VvV Vv

> 379 362>B 8B

> 414 > A
788 A
871 A
854 A

FLOW-  TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT v(peph) ¢ (peph) ¢ {peph) c (pcph)
p H SH
MINOR STREET
NB LEFT 9 350 329 > - 329
THROUGH 2 429 422 > 434 422
RIGHT 6 801 801 801
MINOR STREET
SB LEFT 7 378 370 394 370
THROUGH 7 428 422 422
RIGHT 51 839 839 839
MAJOR STREET
EB LEFT 22 893 893 893
WB LEFT 0 854 854 854
IDENTIFYING INFORMATION
NAME OF THE EAST/MEST STREET...... CALVINE RD
NMAME OF THE NORTH/SOUTH STREET.... WATERMAN RD

DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM
OTHER I[NFORMATION.... EXIST

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR....-uceecn-.- virnane 29

AREA POPULATION.....vcvncsmcncnnnnnns 20000
NAME OF THE EAST/WEST STREET......... CALVINE RD
NAME OF THE NORTH/SOUTH STREET....... WATERMAN RD
HAME OF THE ANALYST...svscvecacnnnnns FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERTOD AMALYZED....cuversnaccans PM
OTHER INFORMATION,... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG
MAJOR STREET DIRECTION: EAST/MWEST
CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB S8

LEFT 36 4 4 1
THRU 120 205 9 1
RIGHT 4 6 4 18

NUMBER OF LANES AND LANE USAGE

LANES 1 1 1 2

LANE USAGE LT + R

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS
EASTBOUND -—&:58 ------- 8 ------------ 5 -----------------------
WESTBOUND 0.00 0 0
NORTHBOUND  0.00 20 100
SOUTHBOUND  0.00 0 100

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EnstROOND ; ---------- B ------------ ; -----
WESTBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 a
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

NB 6.10 5.60 0.00 5.60

sb 6.10 5.60 0.00 5.60
MAJOR LEFTS

EB 5.30 5.30 0.00 5.30

wB 5.30 5.30 0.00 5.30

MINOR THROUGHS

NB 6.90 6.90 0.00 6.90

sB 6.90 6.90 0.00 6.90
MINOR LEFTS

NB 7.40 7.40 0.00 7.40

SB 7.40 7.40 0.00 7.40

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... CALVINE RD
NAME OF THE NORTH/SOUTH STREET.... WATERMAN RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM

OTHER INFORMATION.... EXIST

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL

v ¥V Vv

RESE
CAPA
c=C

506

451

RVE
CITY

- v LOS
SH

415 > A
475 >A A
933 > A

424 >A A
486 > A
819 A

850 A
966 A

FLOW- TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT v(pcph) € (pcph) ¢ (pcph) ¢ (peph)
p M SH
MINOR STREET
NB LEFT 5 442 420 > 420
THROUGH " 503 486 > 526 4B6
RIGHT 5 938 938 > 938
MINOR STREET
S8 LEFT 1 44T 425 > 454 425
THROUGH 1 503 487 > 4B7
RIGHT 22 841 841 B41
MAJOR STREET
EB LEFT 4t 894 894 894
WB LEFT 5 971 971 971
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET...... CALVINE RD
NAME OF THE NORTH/SOUTH STREET.... WATERMAN RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM

OTHER INFORMATION.... EXIST

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR......ccccveennnnnnns .9
AREA POPULATION.......cccvnannnnnnens 20000
NAME OF THE EAST/WEST STREET......... CALVINE RD

NAME OF THE NORTH/SOUTH STREET....... VINEYARD
NAME OF THE ANALYST..ccsvvuvavnnmnnns FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD ANALYZED......cnceucannns AM

OTHER ENFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 7 4 -- 2
THRU 87 146 -- 1
RIGHT 4 [ - 27

NUMBER OF LANES

LANES 1 2 -- 1

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS
EASTBOUND ) -(-l:(-ll;l ------- (-) ------------ l-J ------
WESTBOUND  0.00 0 0
NORTHBOUND ----- -~ ---
SOUTHBOUND  0.00 90 100

VEKICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EASTROUND a ----------- & ----------------
WESTBOUND 0 0
NORTHBOUND --- - --
SOUTHBOUND a 0

CRITICAL GAPS

TABULAR VALUES  ADJUSTED  SIGHT DIST.
(Table 10-2) VALUE ADJUSTMENT

MINOR RIGHTS
S8 6.10 5.60 0.00

MAJOR LEFTS
EB 5.80 5.80 0.00

MINOR LEFTS
SB 7.90 7.90 0.00

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... CALVINE RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM
OTHER INFORMATION.... EXIST

FOR RIGHT TURNS

FINAL
CRITICAL GAP

5.80

7.90

ATTACHMENT 5E



CAPACITY AMD LEVEL-OF-SERVICE

POTE
FLOW-  TIAL

RATE CAPACITY
MOVEMENT v(pcph) ¢ (pcph)

ACTUAL
MOVEMENT
CAPACITY

¢ (pcph)

SHARED
CAPACITY

c {pcph)
SH

c

RESERVE
CAPACITY

c

- v LOS
SH

MINOR STREET

SB LEFT 2

REGHT 33

MAJOR STREET

EB LEFT 9

IDENTIFYING INFORMATION

5e2

979

865

519

979

845

> 519
> 922
> 979

865

516 » A

887 >A

9hb > A

856 A

NAME OF THE EAST/WEST STREET...... CALVINE RD
NAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS

OTHER INFORMATION.... EXI

ST

02-22-1996 ; AM

Rt

i

!

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR........cueescnnanaan .9

AREA POPULATION. .cciiemnnnnnnnnnnanas 20000
NAME OF THE EAST/WEST STREET......... CALVINE RD

NAME OF THE NORTH/SOUTH STREET....... VINEYARD

NAME OF THE ANALYST........ wesvsuvwne FP
DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD ANALYZED. . :ncsccncannncns PN

OTHER INFORMATION.... EXIST

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION

MAJOR STREET DIRECTION: EAST/MEST

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB B NB SB

LEFT 4 4 -- 8
THRU 109 133 e i
RIGHT 4 3 -- 132

NUMBER OF LANES

LANES 1 2 - 1

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
FOR RIGHT TURNS FOR RIGHT TURNS

GRADE ANGLE

EASTBOUND 0.00 0
WESTBOUND 0.00 0
NORTHBOUND ----- -
SOUTHBOUND  0.00 90

VEHICLE COMPOSITEION

% SU TRUCKS

AND RV'S

easteOND 5--—_
WESTBOUND 0
NORTHBOUND -
SOUTHBOUND 0

CRITICAL GAPS

% COMBINATION
VEHICLES

TABULAR VALUI

(Table 10-2
MINOR RIGHTS
SB 6.10
MAJOR LEFTS
EB 5.80
MINOR LEFTS
SB 7.90

IDENTIFYING INFORMATION

ES  ADJUSTED

SIGHT DIST. FINAL

NAME OF THE EAST/WEST STREET...... CALVINE RD

NAME OF THE NORTH/SOUTH STR

) VALUE ADJUSTMENT CRITICAL GAP
5.60 0.00 5.60
5.80 0.00 5.80
7.90 0.00 7.90

EET.... VINEYARD

1S..... 02-22-1996 ; PM

DATE AND TIME OF THE ANALYS
OTHER INFORMATION.... EXIST

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL
FLOW-  TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY

MOVEMENT v({pcph) ¢ (pcph) c (pcph) ¢ (pcph)

p M SH
MINOR STREET
SB LEFT 10 518 516 > 516
> 933
RIGHT 161 981 981 > 981
MAJOR STREET
EB LEFT 5 833 883 883

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... CALVINE RD
NAME OF THE NORTH/SOUTH STREET.... VINEYARD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PN

OTHER TNFORMATION.... EXIST

RESERVE
CAPACITY

c=¢ -v LOS
R SH

ATTACHMENT 5E



Existing A.M. Peak

Elder Creek Rd. and S. Watt Ave.

ATTACHMENT 5E

EB WB NB B
1 LT Volume 69 17 41 2
2 |TH Volume 103 203 489 238
3 |RT Volume 156 40 9 112
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |]Lanes on Subject Approach 1 2 1 1
6 jlLanes on Opposing Approach 2 1 1 1
7 |LT Flow Rate 76.667 | 18.889 | 45.556 | 2.2222
8 |TH Flow Rate 114.44 | 225.56 | 543.33 | 264.44
9 |RT Flow Rate 16.667 | 44.444 10 124.44
10 JApproach Flow Rate 207.78 | 288.89 | 598.89 : 391.11
11 |Proportion LT 0.37 0.07 0.08 0.01
12 |Proportion RT 0.08 0.15 0.02 0.32
13 |Opposing Approach (Direction) WB B S8 NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 )Subject Approach Fiow Rate 207.78 | 288.89 1 598.89 | 391.11
16 JOpposing Approach Flow Rate 260 187 352 539
17 {Conflicting Approaches Flow Rate 891 891 447 447
18 |Total Intersection Flow Rate 1358.8| 1366.9| 1397.9| 1377.1
19 [Proportion, Subject Approach Flow Rate 0.15 0.21 0.43 0.28
20 |Proportion, Opposing Approach Flow Rate 0.19 0.14 0.25 0.39
21 |Proportion, Conflicting Approaches Flow Rate 0.66 0.65 0.32 0.32
22 |LT, Opposing Approach 17 69 2 41
23 |RT, Opposing Approach 40 15 112 9
24 |LT, Contlicting Approaches 43 43 86 86
25 |RT, Conflicting Approaches 121 121 55 55
26 |Proportion LT, Opposing Approach 0.07 0.37 0.01 0.08
27 JProportion RT, Opposing Approach 0.15 0.08 0.32 0.02
28 [|Proportion LT, Conflicting Approaches 0.05 0.05 0.19 0.18
29 |Proportion RT, Conflicting Approaches 0.14 0.14 0.12 0.12
30 JApproach Capacity 324 539 746 618
31 |Volume/Capacity Ratio 0.64 0.54 0.80 0.63
32 |Delay 8 21 11
33 |Level of Service B D C
34 |Average Delay {Intersection)
35 |Level of Service (Intersection)




Existing P.M. Peak

Elder Creek Rd. and S. Watt Ave.

ATTACHMENT 5E

B WB NB SB
1 LT Volume 98 24 18 43
2 |TH Volume 197 130 290 463
3 |RT Volume 38 24 10 72
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 }jLanes on Subject Approach 1 2 1 1
6 |Lanes on Opposing Approach 2 1 1 1
7 ILT Flow Rate 108.89 | 26.667| 20 47.778
8 |TH Flow Rate 218.89|144.44 1 322.22| 514,44
9 |RT Flow Rate 42.222 | 26.667 | 11.111 80
10 JApproach Flow Rate 370 [197.78|353.331642.22
11 |Proportion LT 0.29 0.13 0.06 0.07
12 |Proportion RT 0.11 0.13 0.03 0.12
13 [Opposing Approach (Direction) WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 JSubject Approach Flow Rate 370 |187.78|353.33| 642.22
16 |Opposing Approach Flow Rate 178 333 578 318
17 [Conflicting Approaches Flow Rate 896 896 511 511
18 |Total Intersection Flow Rate 1444 1 1426.8|1442.3 | 1471.2
19 |Proportion, Subject Approach Flow Rate 0.26 0.14 0.24 0.44
20 |Proportion, Opposing Approach Flow Rate 0.12 0.23 0.40 0.22
21 }Proportion, Conflicting Approaches Flow Rate 0.62 0.63 0.35 | 0.35
22 LT, Opposing Approach 98 43 18
23 |IRT, Opposing Approach 38 72 10
24 LT, Conflicting Approaches 61 122 122
25 |RT, Conflicting Approaches 82 62 62
26 |Proportion LT, Opposing Approach 0.29 0.07 0.06
27 |Proportion RT, Opposing Approach 0.11 0.12 0.03
28 JProportion LT, Conflicting Approaches 0.07 0.24 0.24
29 |Proportion RT, Conflictiﬁy Approaches 0.09 0.12 0.12
30 JApproach Capacity 544 593 642
31 jVolume/Capacity Ratio 0.36 0.60 1.00
32 |Delay 4 10 45
33 ]Level of Service A B E
34 )Average Delay (Intersection)
35 |Level of Service (Intersection)




Existing A.M. Peak

Excelsior Rd and Florin Rd

ATTACHMENT 5E

B NB B
1 JLT Volume 7 35 29 2
2 |TH Volume 87 146 202 27
3 |RT Volume 10 6 104 6
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 1 1 1 1
6 |Lanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 7.7778|38.889|32.2222.2222
8 |TH Flow Rate 96.667 | 162.22| 224.44| 30
9 |RT Flow Rate 11.111 | 6.6667 [ 115.56 | 6.6667
10 |Approach Flow Rate 115.56 | 207.78 [ 372.22 | 38.889
11 |Proportion LT 0.07 0.18 0.09 0.06
12 |Proportion RT 0.10 0.03 0.31 0.17
13 |Opposing Approach (Direction) WB B B NB
14 Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 |Subject Approach Flow Rate 115.66 | 207.78 1 372.22 | 38.889
16 JOpposing Approach Fiow Rate 187 104 35 335
17 |Conflicting Approaches Flow Rate 370 370 291 281
18 [Total Intersection Flow Rate 672.56 | 681.78 | 698.22 | 664.89
19 (Proportion, Subject Approach Flow Rate 0.17 0.30 0.53 0.06
20 |Proportion, Opposing Approach Flow Rate 0.28 0.15 0.05 0.50
21 |Proportion, Conflicting Approaches Flow Rate 0.55 0.54 0.42 0.44
22 LT, Opposing Approach 35 7 2 29
23 |RT, Opposing Approach 6 10 6 104
24 LT, Conflicting Approaches 31 31 42 42
25 |RT, Conilicting Approaches 110 110 16 16
26 |Proportion LT, Opposing Approach 0.19 0.07 0.06 0.09
27 |Proportion RT, Opposing Approach 0.03 0.10 0.17 0.31
28 [Proportion LT, Conflicting Approaches 0.08 0.08 0.14 0.14
29 {Proportion RT, Conflicting Approaches 0.30 0.30 0.05 0.05
30 |Approach Capacity 481 575 659 520
31 |Volume/Capacity Ratio 0.24 0.36 0.57 0.07
32 |Delay 2 4 9 1
33 |Level of Service A B A
34 JAverage Delay {Intersection)
35 |Level of Service (Intersection)




Existing P.M. Peak
Excelsior Rd and Florin Rd

ATTACHMENT 5E

B WB NB 5B
1 LT Volume 93 9 8
2 |TH Volume 109 133 33 132
3 |RT Volume 30 3 44 14
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 1 1 1 1
6 |lLanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 4.4444 | 103.33 10 8.88889
8 |TH Flow Rate 121.11 | 147.78 | 36.667 | 146.67
9 JRT Flow Rate 33.333 | 3.3333|48.889 15.556
10 jApproach Flow Rate 158.89 | 254.44 | 95.556 | 171.11
11 §Proportion LT 0.03 0.41 0.10 0.05
12 jProportion RT 0.21 0.01 0.51 0.08
13 1Opposing Approach (Direction} WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 158.89 | 254.44 1 95,556 | 171.11
16 {Opposing Approach Flow Rate 229 143 154 86
17 {Conflicting Approaches Flow Rate 240 240 372 372
18 (jTotal intersection Fiow Rate 627.891637.44 ) 621.56 | 629.11
19 |Proportion, Subject Approach Flow Rate 0.25 0.40 0.15 0.27
20 |Proportion, Opposing Approach Flow Rate 0.36 0.22 0.25 0.14
21 [Proportion, Conflicting Approaches Flow Rate 0.38 0.38 0.60 0.59
22 |LT, Opposing Approach 93 4 8 9
23 {RT, Opposing Approach 3 30 14 44
24 (LT, Conflicting Approaches 17 17 97 97
25 |RT, Conflicting Approaches 58 58 33 33
26 |Proportion LT, Opposing Approach 0.41 0.03 0.05 0.10
27 |Proportion RT, Opposing Approach 0.01 0.21 0.09 0.51
28 |Proportion LT, Conflicting Approaches 0.07 0.07 0.26 0.26
29 |Proportion RT, Conflicting Approaches 0.24 0.24 0.09 0.09
30 JApproach Capacity 540 741 378 487
31 |Volume/Capacity Ratio 0.29 0.34 0.25 0.35
32 |Delay 3 4 3 4
33 |Level of Service A A A
34 |Average Delay (Intersection)
35 |JLevel of Service (Intersection)




Existing A.M. Peak

Elk Grove-Florin Rd and Florin Rd

ATTACHMENT 5E

B WB NB B
1 |LT Volume 98 48 127 8
2 |TH Volume 276 310 431 218
3 |RT Volume 106 12 64 91
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 2 2 1 1
6 |Lanes on Opposing Approach 2 2 1 1
7 |LT Flow Rate 108.89153.333 | 141.11 | 8.8889
8 |TH Flow Rate 306.67 1 344.44 | 478.89|242.22
9 |RT Flow Rate 117.78 /1 13.333 | 71.111 | 101.11
10 JApproach Flow Rate 533.33:411.11|691.11 | 352.22
11 [|Proportion LT 0.20 0.13 0.20 0.03
12 |Proportion RT 0.22 0.03 0.10 0.29
13 |Opposing Approach (Direction) WB B S8 NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB : EB, WB
15 |Subject Approach Flow Rate 533.33:411.11|691.11 | 352.22
16 |Opposing Approach Flow Rate 370 480 317 622
17 |Conflicting Approaches Flow Rate 939 939 850 850
18 |Total Intersection Flow Rate 1842.3| 1830.1| 1858.1 | 1824.2
19 |Proportion, Subject Approach Flow Rate 0.29 0.22 0.37 0.19
20 |Proportion, Opposing Approach Flow Rate 0.20 0.26 0.17 0.34
21 |Proportion, Conflicting Approaches Flow Rate 0.51 0.51 0.46 0.47
22 |LT, Opposing Approach 48 98 8 127
23 |RT, Opposing Approach 12 106 91 64
24 |LT, Confiicting Approaches 135 135 146 146
25 |RT, Conflicting Approaches 155 155 118 118
26 [Proportion LT, Opposing Approach 0.13 0.20 0.03 0.20
27 |Proportion RT, Opposing Approach 0.03 0.22 0.29 0.10
28 |Proportion LT, Conilicting Approaches 0.14 0.14 0.17 0.17
29 [Proportion RT, Conflicting Approaches 0.17 017 0.14 0.14
30 jApproach Capacity 604 598 631 481
31 {Volume/Capacity Ratio 0.88 0.69 1.09 0.73
32 |Delay 29 14 64 16
338 |Level of Service D G F C
34 |JAverage Delay (Intersection)
35 |Level of Service (Intersection)




Existing P.M. Peak
Elk Grove-Florin Rd and Florin Rd

ATTACHMENT 5E

B WB NB SB
1 LT Volume 84 86 125 15
2 |TH Volume 279 308 262 454
3 |RT Volume 204 6 41 130
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 2 2 1 1
6 |JLanes on Opposing Approach 2 2 1 1
7 LT Flow Rate 93.333 | 95.556 | 138.89| 16.667
8 |TH Fiow Rate 310 [342.22(291.11[504.44
9 IRT Flow Rate 226.67 | 6.6667 | 45.556 | 144.44
10 jApproach Fiow Rate 630 |444.44|475.56|665.56
11 JProportion LT 0.15 0.22 0.29 0.03
12 }Proportion RT 0.36 0.02 0.10 0.22
13 [Opposing Approach (Direction) WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 |Subject Approach Flow Rate 630 |444.44|475.56 | 665.56
16 |Opposing Approach Flow Rate 400 567 599 428
17 |Conflicting Approaches Flow Rate 1027 | 1027 967 967
18 |Total intersection Flow Rate 2057 1 2038.4|2041.6 | 2060.6
19 |Proportion, Subject Approach Flow Rate 0.31 0.22 0.23 0.32
20 |Proportion, Opposing Approach Fiow Rate 0.19 0.28 0.29 0.21
21 [Proportion, Conflicting Approaches Fiow Rate 0.50 0.50 0.47 0.47
22 |LT, Opposing Approach 86 84 15 125
23 |RT, Opposing Approach 6 204 130 41
24 |LT, Conflicting Approaches 140 140 170 170
25 |RT, Conflicting Approaches 171 171 210 210
26 |Proportion LT, Opposing Approach 0.22 0.15 0.03 0.29
27 |Proportion RT, Opposing Approach 0.02 0.36 0.22 0.10
28 |Proportion LT, Conflicting Approaches 0.14 0.14 0.18 0.18
29 _|Proportion RT, Conflicting Approaches 0.17 0.17 0.22 0.22
30 |Approach Capacity 590 64% 587 512
31 |Volume/Capacity Ratio 1.07 0.68 0.81 1.30
32 |Delay 22 139
33 |[Level of Service D F
34 JAverage Delay (Intersection)
35 |Level of Service (Intersection)




Existing A.M. Peak
Bradshaw and Calvine

ATTACHMENT 5E

B WB NB SB
1 |LT Volume 113 34 5 29
2 |TH Volume 116 153 401 186
3 |RT Volume 12 65 16 32
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |JLanes on Subject Approach 1 1 1 1
6 |Lanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 125.56 | 37.778 | 5.5556 | 32.222
8 |TH Flow Rate 128.89| 170 | 445.56| 206.67
9 |RT Flow Rate 13.333|72.222[17.778 | 35.556
10 |Approach Flow Rate 267.78| 280 |[468.89|274.44
11 |Proportion LT 0.47 0.13 0.01 0.12
12 |Proportion RT 0.05 0.26 0.04 0.13
13 |Opposing Approach (Direction) WB B SB NB
14 JConflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 [Subject Approach Flow Rate 267.78| 280 |468.89|274.44
16 |Opposing Approach Flow Rate 252 241 247 422
17 |Conflicting Approaches Flow Rate 669 669 493 493
18 JTotal Intersection Flow Rate 1188.8| 1190 [1208.9|1189.4
19 [Proportion, Subject Approach Flow Rate 0.23 0.24 0.39 0.23
20 {Proportion, Oppesing Approach Flow Rate 0.21 0.20 0.20 0.35
21 {Proportion, Conflicting Approaches Flow Rate 0.56 | 0.56 0.41 0.41
22 |LT, Opposing Approach 34 113 29 5
23 {RT, Opposing Approach 65 12 32 16
24 |LT, Conflicting Approaches 34 34 147 147
25 |RT, Conflicting Approaches 48 48 77 77
26 |Proportion LT, Opposing Approach 0.13 0.47 0.12 0.01
27 |Proportion RT, Opposing Approach 0.26 0.05 0.13 0.04
28 |Proportion LT, Contlicting Approaches 0.05 0.05 0.30 0.30
29 [Proportion RT, Conflicting Approaches 0.07 0.07 0.16 0.16
30 |Approach Capacity 491 353 579 541
31 |Volume/Capacity Ratio 0.55 0.79 0.81 0.51
32 |Delay 8 20 22 7
33 |Level of Service D D B
34 JAverage Delay (Intersection)
35 [Level of Service (Intersection)




Existing P.M. Peak

Bradshaw and Calvine

ATTACHMENT 5E

B WB NB SB
1 |LT Volume 30 17 7 51
2 |TH Volume 77 119 202 453
3 |RT Volume 11 23 31 79
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |JLanes on Subject Approach R 1 1 1
6 JLanes on Opposing Approach 1 1 1 1
7 {LT Flow Rate 33.333|18.889| 7.7778 | 56.667
8 |TH Flow Rate 85.556|132.22 | 224.44 | 503.33
9 |RT Flow Rate 12.222 | 25.556 | 34.444 | 87.778
10 JApproach Flow Rate 131.11 | 176.67 | 266.67 | 647.78
11 |Proportion LT 0.25 0.11 0.03 0.09
12 |Proportion RT 0.09 0.14 0.13 0.14
13 |Opposing Approach (Direction) WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 131.11 | 176.67 | 266.67 | 647.78
16 |Opposing Approach Flow Rate 159 118 583 240
17 |Conflicting Approaches Flow Rate 823 823 277 277
18 |Total Intersection Flow Rate 1113.1 | 1117.7 1 1126.7 | 1164.8
19 |Proportion, Subject Approach Flow Rate 0.12 0.16 0.24 0.56
20 |Proportion, Opposing Approach Flow Rate 0.14 0.11 0.52 0.21
21 |Proportion, Conflicting Approaches Flow Rate 0.74 0.74 0.25 0.24
22 LT, Opposing Approach 30 51 7
23 |RT, Opposing Approach 11 79 31
24 |LT, Conflicting Approaches 58 47 47
25 |RT, Conflicting Approaches 110 34 34
26 |Proportion LT, Opposing Approach 0.25 0.09 0.03
27 |Proportion RT, Opposing Approach 0.09 0.14 0.13
28 |Proportion LT, Conflicting Approaches 0.07 017 017
29 |Proportion RT, Conflicting Approaches 0.13 0.12 0.12
30 |Approach Capacity 293 686 803
31 }Volume/Capacity Ratio 0.60 0.39 0.81
32 {Delay 10 4 21
33 |{Level of Service B A D
34 JAverage Delay (Intersection}
35 |Level of Service {Intersection)




Existing A.M. Peak
Excelsior and Calvine

ATTACHMENT 5E

B WB NB 3B
1 |LT Volume 27 7 34 5
2 |TH Volume 102 86 199 33
3 |RT Volume 30 23 11 6
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 1 1 1 1
6 JLanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 30 7.7778 | 37.778 | 5.5556
8 |TH Flow Rate 113.33 | 95.556 | 221,11} 36.667
9 |RT Flow Rate 33.333 | 25.556 | 12.222 | 6.6667
10 JApproach Flow Rate 176.67|128.89|271.11 | 48.889
11 |Proportion LT 0.17 0.06 0.14 0.11
12 |Proportion RT 0.19 0.20 0.05 0.14
13 |Opposing Approach (Direction) WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 }Subject Approach Flow Rate 176.67 | 128.89 | 271.11 | 48.889
16 |Opposing Approach Flow Rate 116 1569 44 244
17 [|Conflicting Approaches Flow Rate 288 288 275 275
18 |Total Intersection Flow Rate 580.67 | 575.89 | 590.11 | 567.89
19 |Proportion, Subject Approach Flow Rate 0.30 0.22 0.46 0.09
20 |Proportion, Opposing Approach Flow Rate 0.20 0.28 0.07 0.43
21 |Preportion, Conflicting Approaches Flow Rate 0.50 0.50 0.47 0.48
22 |LT, Opposing Approach 7 27 5 34
23 |RT, Opposing Approach 23 30 6 11
24 |LT, Conflicting Approaches 39 39 34 34
25 |RT, Conflicting Approaches 17 17 53 53
26 [Proportion LT, Opposing Approach 0.06 0.17 0.11 0.14
27 |Proportion RT, Opposing Approach 0.20 0.19 0.14 0.05
28 |Proportion LT, Conflicting Approaches 0.14 0.14 0.12 0.12
29 |Proportion RT, Conflicting Approaches 0.06 0.06 0.19 0.19
30 jApproach Capacity 543 481 626 475
31 {Volume/Capacity Ratio 0.33 0.27 0.43 0.10
32 |Delay 3 3 5 1
33 |Level of Service A B A
34 JAverage Delay (Intersection)
35 |Level of Service (Intersection)




Existing P.M. Peak
Excelsior and Calvine

ATTACHMENT 5E

B WB NB 8
1 |{LT Volume 14 2 26 22
2 {TH Volume 34 88 43 142
3 {RT Volume 37 8 4 22
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 1 1 1 1
6 |Lanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 15.5656 | 2.2222 | 28.889 | 24.444
8 |TH Flow Rate 37.778197.778 | 47.778 | 157.78
8 |RT Flow Rate 41,111 8.8889 | 4.4444 | 24.444
10 JApproach Flow Rate 894.444 1 108.89| 81.111 | 206.67
11 |Proportion LT 0.16 | 0.02 | 0.36 0.12
12 |Proportion RT 0.44 0.08 | 0.05 0.12
13 |Opposing Approach (Direction) WB EB 8B NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 94.444/108.8981.111 | 206.67
16 |Opposing Approach Flow Rate 98 85 186 73
17 [Conflicting Approaches Flow Rate 259 259 183 183
18 |Total intersection Flow Rate 451.44 {1 452.89 | 450.11 | 462.67
19 |Proportion, Subject Approach Flow Rate 0.21 0.24 0.18 0.45
20 |Proportion, Opposing Approach Flow Rate 0.22 0.19 0.41 0.16
21 {Proportion, Conflicting Approaches Flow Rate 0.57 0.57 0.41 0.40
22 |LT, Opposing Approach 2 14 22 26
23 |RT, Opposing Approach 8 37 22 4
24 LT, Conllicting Approaches 48 48 16 16
25 |RT, Conflicting Approaches 26 26 45 45
26 [Proportion LT, Opposing Approach 0.02 0.16 0.12 0.36
27 {Proportion RT, Opposing Approach 0.08 0.44 0.12 0.05
28 |Proportion LT, Conflicting Approaches 0.18 0.19 0.09 0.09
29 |Proportion RT, Conflicting Approaches 0.10 0.10 0.25 0.25
30 JApproach Capacity 446 484 605 609
31 |Volume/Capacity Ratio 0.21 0.22 0.13 0.34
32 |Deiay 2 2 2 4
33 |Level of Service A A A
34 |Average Delay (Intersection)
35 |JLevel of Service {Intersection)




ATTACHMENT 5E

APPENDIX B

Trip Generation Tables - Preferred Plan
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ATTACHMENT 5E

APPENDIX C

Existing Plus Project Level of Service Calculations



ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
ntersection: JACKSON HWY AND S. WATT Design Hour: AM

roblem Statement: EXISTING PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY ] Step 4. LEFT TURN CHECK | step 6b. VOLUME ADJUSTMENT FOR I
| Approach 3:8. WATT 1 ------- Approach=---- | MULTIPHASE SIGNAL OVERLAP I
| 1 1] ~ | : -1- -2- <3- -4-| Possibie Volume AdJusted|
| R L ] N ja.No. of change : O 0 0 O|Prob- Critical Carryover Criticall

ACKSON MWY | RT T TL | | intervals/hour : |able Volume to next Volume |

------------ THHHT --v=ww==s====]b,LT capacity on : O 0 0 0|Phase in vph phase in vph |

Approach 1 < < | > > ~--RT 1 | change (vph) : |---me e e s |

1 LT--" vvyv  <-RTH {c.G/C ratio : 0 0 0 o0]s2B 55(B2) 99- 55= 44(B1) 55|
LTH-"> <--TH 1 |d.Opposing volume : 0 0 0  0|A2B1 44(B1) 596- 44= 552(A2) 44|
TH--> <v-LTH | in vph : |a1a2  552(A2) OR 369(A1) 552

1 RTH-v> ool v--LT 1 |e.LT capacity on : 0 0 0 0|B4B3  214(B4) 311- 214= 97(B3) 214|
RT--v < < | > > Approach 2 | green (vph) : |a4B3  97(B3) 966- 97= BEF(A4) 97|

------------ LLTRR =----e---vew-u!f LT capacity in : 0 0 0 0]|A3A4  1045(A3) OR BEG(A4) 1045]
] TTHTT |JACKSON HWY | wph (bre) : |
f o K | lg.left turn volune : 0 0 0 0]
i1 1] | in vph : |
| Approach 4:S. WATT {h.1s volume > cap. : :

] gty 2 : |

Step 5. ASSIGN LANE

VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

| 182 | |99(B2B1)+552(A2)+311(84B3)+1045(A3)
| Approach 3{ [-==eee- B51  emeeees |
3: LT= 214 | | | 2:RT= 467 | 9264 ~= 467 | = 2007 vph
TH= 856 | | | TH=59 | + + | <- 596 |
RT= 189 | v | L= 99 | <v> v- 99 | Step 8. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | i (compare step 7 with table 6)
| b e
| ! | F |
Approach 1--> | N L LS L
------------------------- | 55 -~ <~ |
1:LT= 55 | ~ | 4: RT= 44 | 213 + | ++ | Step 9. RECALCULATE
TH= 213 | | | TH=922 | 156 +v
RT= 156 | | | LT=3M [=~==--- 39 -----e- |Geometric Change:
| Approach 4| | | 124 ] {signal Change:
| | 124 {volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
--* v-- B2B1 | | Approach 3| |
| | i |
--* AND <-- A1B2 AND | | i I
-=> OR v-- /OR AZB1 | | | |
--> <-- AlA2 [+=mmmmmmmmeee e |
| Approach 1 |
| < B4B3 | |
> | | See Step 6b. |
| | aND < * A3B4 AND ! |
v>0Or || JOR A4B3 | Approach 2
|~ A4 frmemmmmmeeee mmmmmmeeees |
v I | | |
"""""""""""""""""""""""""""" | | | |
Al --> A3 | B1 v-- B3 <| | | | |
v " bl | Approach 4| | Exclusive right turns reduced 30 %
AZ <-- A4 | B2 --* Bk |> ] | v/C Ratio = 1.46




Intersection: JACKSON HWY AND S. WATT

ATTACHMENT 5E

Criticel Movement Analysis: PLANNING

Calculation Form 1

Problem Statement: EXISTING PLUS PROJECT

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:S. WATT
| 1

| r L | N
JACKSON WY | RTTT1L |
------------- THHHT ==---mem-=me-
Approach 1 < < | >> A--RT 1
1 LT--# vVVvYv <~-RTH
LTH="> <-TH 1
TH--> <v-LTH
1 RTH-v>» ~ "~ " v--LT 1
RT--v < < | »> Approach 2
------------- LLTRR -------------
TTHTT [JACKSON HWY
H H |

1 1

Approach 4:8. WATT

| step 4. LEFT TURN CHECK

I Approach----
| : -1- -2- -3~ -4
|a-No. of change : 0 0 ]

| intervais/hour :

|b:LT capacity on = O 0o o

| change (vph) :

|e.G/C ratio = 0 0 0
jd-Opposing volume : O 0 0

j inwph :

|e.LT capacityon 3 0 0 0

| green (vph) :

|f.LT capacity in : O 0 0

| wph (bve) :

|g-Left turn volume : O 0 0

! in wvph :

|h.1s volume > cap. :

| {(g>f) ? :

| step 6b. VOLUME ADJUSTMENT FOR |
| MULTIPHASE SIGNAL OVERLAP |

-1 Possible  Volume Adjusted|
O|Prob- cCritical Carryover Critical|
|able Volume to next Volume |
0|Phase in vph phase in vph |
oo |
0}2B1  76(B1) 13- T6= 3T(B2)  76]
Dja1B2 37(B2) 1061- 37=1024(A1) 37|
[A1A2 1024¢A1) OR 355(A2) 1024
0|B4B3  303(83) 399- 303= 96(B4) 303
|A3B4 96(84) 1186- 96=1090(A3) 96|
0|A3A4 1090(A3) OR 1041(A4) 1090]
I
0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

I
I | 1 |
I

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

|
!
I
I
|
i
|
f
| 13 | |113(B1BZ)+1024(A1)+399(B3B4)+1090(A3) I
{ Approach 3| fmmmmm-- BO9  mmeeee- |
3: LT= 399 | ! | 2:RT= 281 I 249 ~- 281 I = 2626 vph [
TH=1104 | ] | TH= 355 | + + | <- 355 I I
RT= 82 | v | = 76 | <v > v- 76 | Step B. INTERSECTION LEVEL OF |
-------------------------- | ] SERVICE i
<--Approach 2 | | (compare step 7 with table 6) ]
| I I
| | | F |
Approach 1--» | N EEC b |
-------------------------- I 113 -~ <" > | “|
1:LT= 113 | ~ | 4: RT= 66 | 662 +> | ++ | step 9. RECALCULATE |
TH= 662 | | | TH=975 | 399 +v i i
RT= 399 | | | LT=303 |--==-=~ 39  aemmmme- |Geometric Change: |
| Approach 4] | | 076 | |signal Change: |
| | 356 | |volume Change:
+ + |
Step 3. IDENTIFY PHASING | Step &a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) | }
--~ y-- B2B? | | Approach 3| | |
| | | ! |
--" AND <-- A1B2 AND | ! | i |
--> Ok v-- /OR AZB1 | i | | |
-=> <-- A1A2 |--=mmmmmmmmee e | |
| Approach 1 | |
| < Bes3 | | |
> ] See Step é6b. | |
| | AND < » A3B4 AND | ! i
v>0rR || /OR A4B3 | Approach 2 |
|~ wem [-omseeeeme e | |
v | | | | |
--------------------------------------- | | | | |
Al --> A3 | BT v-- 83 <| | { | | |
v~ | | | | Approach 4| | Exclusive right turns reduced 30 % |
A2 <-- A4 | B2 --~ B4 |» | | V/C Ratio = 1.91 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
ntersection: JACKSON HWY AND BRADSHAMW Design Hour: AM

roblem Statement: EXISTING PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY Step 4. LEFT TURN CHECK ] Step 6b. VOLUME ADJUSTMENT FOR i

Step 5. ASSIGN LANE VOLUMES, in vph

Step 7. SUM OF CRITICAL VOLUMES

|

| Approach 3:BRADSHAW L L Approach-~--- | MULTIPHASE SIGNAL OVERLAP |
7 I . I » | :-1- -2- -3- -4-| Possible  Volume Adjusted]
| R L | N |a.No. of change : 0 0 0 O|Prob- Critical Carryover Critical|
ACKSON HWY | RTTTL | | intervals/hour : |abie Volume to next Volume |
------------ THHHT =------~-----|b.LT cepacityon : O 0 ] 0|Phase in wph phase in vph |
Approach 1 << | > > *--RT 1 | chenge (vph) : [<7mmmmmmm e e e e |
1oLT--n vvv  <*-RTH |e.G/C retio : 0 0 0 0|B2M 15¢B1) 200- 15= 185(B2) 15]
LTH-"> <--TH 1 |d.Opposing votume : O 0 0  OjatB2  185(B2) 180~ 185= OCAT) 185|
1 TH--> <v-LTH | in vph : jAlA2  423(A2) OR  O(AD) 423|
RTH-v> . v--LT 1 te.LT capacityon : 0 0 0 0|B4B3 T4L(B4) 340- T4= 266(B3) 74}
1 RT--v << | >> Approach 2 | green (vph) : |AGB3  266(B3) 1149- 266= BB3(AL)  266|
------------ LLTRR =-------------|f.LT cepacity in : 0 0 0 0]|A3A6  BB3(A4) OR 569(A3) 883 |

| TTHTT |JACKSON HWY | wvph (bte) : |

| W u | |g.Left turn volume : 0 0 0 0]

|1 1 1] | in vph : |

| Approach 4:BRADSHAW |h.1s volume > cap. : :

| (@) ? : |

I

Step 2. IDENTIFY VOLUMES, in vph

|
|
|

I

|

|

|

E

f

|

|

| 25 | {200(B1B2)+423(A2)+340(B4B3)+883(A4) |

| Approech 3} jemm---- 267 memee i |

3: LT= 74 | | | 2:r1= 187 | 694 e 187 | = 1846 vph i
TH= 569 | | | Th=423 | | 11 <- 423 | |
RT= 226 | v | L= 15 | <v> v- 15 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | (compare step 7 With table 6) |

| | e |

| | | k] |

Approach 1--> | | |
-------------------------- | 200 -~ <> | =}
1:LT= 200 | ~ | 4z RT= 14 | 180 -> | 1] | Step 9. RECALCULATE |
Th= 180 | | | TH=1149 | 181 -v 1 | |
RT= 181 | {1 L= 340 [-==----- 31 -emmee- |Geometric Change: |

| Approach 4] | i 441 | |signal Chenge: |

i | 094 | |volume Change: i

+ + |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--~ y-- B2B1 i | Approach 3| | |

! | | | |

-~ AND <-- A1B2 AND ] | | | |

--» DR v-- FOR AZB1 | | | | |

--> <--  A1A2 |---omsmmmmee mwessmemeeees ] |

| Approech 1 | |

| < B4B3 | | |

> | See Step 6b. | |

| | aMD <~ A3B4 AND | | !
v>O0R || JOR A4B3 | Approach 2 | }
|~ A3 |----mmemmmeme emmmmeemeee f i

v o | | | E I
"""""""""""""""""""""""""" | | | | |
Al --> A3 | B1 v-- B3 <} | | | | |
v I+ | Approach 4| | Exclusive right turns reduced 30 ¥ |

A2<- M | B2-" B4 | | v/C Ratio = 1.34 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: JACKSON HWY AND BRADSHAW
Problem Statement: EXISTING PLUS PROJECT

Design Hour: FM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAN b e Approach----- | MULTIPHASE SIGNAL OVERLAP |
1 1 1] * i : =1- -2 -3- -4-| Possible  Volume Adjusted|
| & L | N |a.No. of change : 0 0 0 Ofprob- Critical Carryover Criticsl|
JACKSON HWY | RTTTL | | intervals/hour : |abte Volume to next Volume |
------------- THHHT =-------------|b.LT capacity on : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | >»> ~--RT 1 | change (vph) : [--==mm oo |
1T LT--" vvv  <*-RTH jc.6/C ratio : 0 0 0 O0|s2B1 28¢B1) 191- 28= 163(B2) 28|
LTH-"> <-TH 1  |d.Opposing volume : 0 0 0 O[a1B2 163(B2) 433- 163= 270(A1) 163
1 TH-->» <v-LTH | in vph : |a1a2  270(A1) OR 156(A2) 270|
RTH-v> anoA v--LT 1 |e.LT capacity on = O 0 0 0}{B4B3  165¢B4) 317- 165= 152(B3) 165|
1 RT--v << | >> Approach 2 | green (vph) : jA4B3  152(B3) 790- 152= 638B(A4)  152|
------------- LLTRR -~------------|f.LT cepacity in : O 0 0 0]A3A4 1234(A3) OR 63B(A4) 1234 |

| TTHTT [JACKSON HWY | wph (b+e) : |

| v H | |g.Left turn volume = 0 0 0 O]

|1 1 1 | in vph : |

| Approach 4:BRADSHAW th.1s volume > cap. : H

| gy ? :

Step 5. ASSIGN LANE

VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

{121 | {191(B1B2)+270(A1)+317(B4B3)+1234(A3)
| Approach 3} |------- B36  mmmemes |
3 LT= 165 | | | 2:RT= 76 | 245 A 76 | = 2012 wph
TH=1234 | | |  TH= 156 | |11 < 156 |
RT= 182 v | L= 28 | <v> v- 2B | Step B. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | | (compare step 7 with table 6}
| | e
| | | £
Approach 1--» i
-------------------------- | 191 -~ ~ > |
1:LT= 191 | ~ | 4: RT= 20 | 433 -> i1 | Step 9. RECALCULATE
TH= 433 | |} =790 | 413 -v |
RT= 413 | | § 1= 317 |--==--- 37 ------- |Geometric Change:
| Approach &| | | 192 | |Signal Change:
i | 700 | |volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signel)
“u” y--  BZB1 | | Approach 3|
| | | I
--~ AND <-- A1B2 AND | | j |
--> OR v-- /OR A2B1 | | | i
--> <-- A1A2 [-=-mmemmmmmee e i
| Approach 1 I
| < B4B3 | |
> | | See Step 6b. |
| | avp < » A3B4 AND | i
v>0R || fOR A4B3 | Approach 2 |
| ~ A3a4 |--m-mmmmmmee mmmeemeees |
v I I | |
--------------------------------------- | | | |
Al --> A3 | BT v-- B} <] | | | |
v | | 1 | Approech 4| | Exclusive right turns reduced 30 ¥
A2 <-- A4 | B2--" B4 ] | | v/C Ratio = 1.46




ATTACHMENT 5E

Critical Movement Anatysis: PLANNING
Calculation Form 1
Intersection: BRADSHAW RD AND ELDER CREEK RD Design Hour: AM
‘roblem Statement: EXISTING PLUS PROJECT

| (g>f) ?

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAMW [ Approach----- | MULTIPHASE SIGNAL OVERLAP |
1 1 1] ~ | £ -1- -2- -3- -4- Possible  Volume Adjusted|
| R L | N la.No. of change : O 0 0  O|Prob- Criticat Carryover Critical|
TLDER CREEXK R| R T T T L | § intervais/hour : |able Volume to next Volume |
------------- THHHT -------------{b.LT capacityon : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | » > *--RT 1 { change (vph) H |----mmeem e oo |
1 LT~ VVY <*-RTH jc.G/C ratio = 0 0 0 0|A1B2 B9(A1) OR  45(B2) ag|
LTH-~> <--TH {d.Opposing volune : 0 0 0  O[AZB1 151(A2) OR  16(B1) 151]
TH--> <v-LTH 1 ] in vph t |B4B3 6(B4) 140- 6= 134(B3) 6|
T RTH-v> ~~ " v--LT le.LT capacity on = 0 0 0  O0jA4B3  134(B3) 1473- 134=1339(A4) ~ 134|
RT-»v < < | > > Approach 2 | green (vph) H |A3AG  1339(A4) OR  663(A3) 1339|
------------- LLTRR -------------|f.LT capacity in : 0 0 0 o]
| TTHTT |ELDER CREEK R| wph (bte) : i
| n H | |g.Left turn volume = O i} 0 0]
(11 | in veh : 1
| Approach 4:BRADSHAMW |h.Is volume > cap. : :
: I

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

Exclusive right turns reduced 30 %
V/C Ratio = 1.25

Approach &4

I

I

I

I

I

|

I

I

|

| 16 | |89¢A1)+151(A2)+140(BLB3) +1339(A4) |

| Approach 3| j------- 36 0 seesee- | |

3: LT 6| | | 2:rT= 8 | 636 8| = 1719 vph |
TH= 663 | | | ThH=135 | N <« 135 | |
RT= 136 | v | L= 17 | <v> v+ 16 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

| | e |

| | | F | |

Approach 1--> | [ |
-------------------------- | 45 -~ <”> | |
1LT= 45 | A 4: RT= 31 | 36 +> f++ | Step 9. RECALCULATE |
TH= 36 | | | TH=1442 | 53 4v 1 | |
RT= 53 | | | LT= 140 [---=--- 14  ------- |Geometric Change: |

| Approach &| | | 443 | |signal Change: j

| | 021 ]| |volume Change: |

+ t I

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
1 (two phase signal) | ]

--n A1B2 | | Approach 3| | ]

--> | I I I I

<-- A2B1 I I I I I

| | | | |

} < B4B3 [--===-mmmmee e ! |

> | Approach 1 | |

| | aWND < * A3B4 AND | | i
v>0rR | | /OR A4B3 | See Step éb, | ]
|~ A | | |

v | Approach 2 | |
e e | |

| | |
--------------------------------------- | | |
Al --> A3 | Bl v-- B3 <| | | |
I I I

I I




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Caiculation Form 1

Intersection: BRADSHAM RD AMD ELDER CREEK RD

Problem Statement: EXISTING PLUS PROJECT

DPesign Hour: PH

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW

ELDER CREEK R|

Approach 1

1

L
L

T__A
TH=-">
TH=-->

Step 4. LEFT TURN CHECK

- _1,
|a.No. of change : 0
intervals/hour
|b-LT capacity on : O
change (vph)
|e.6/C ratio : 0

|d.Opposing volume : 0

{e.LT capacity on

1

|f-LT capacity in

|g-Left turn volume

1T 1 1 n
R t | N
RTTTL|
THHHT ------cee-m--
<< |>»> A--pT 1
vvy <*-RTH
<--TH
<y-LTH 1
A v--LT
<< | >»> Approach 2
LLTRR ---vem=mm----
TTHTT |ELDER CREEK R|
U
1 1]

Approach 4:BRADSHAW

|h.1s volume > cap.

in vph
green (vph)
vph (bre)
in vph

(g>f) ?

| Step éb. VOLUME ADJUSTMENT FOR i

Approach----- | MULTIPHASE SIGNAL OVERLAP |
-2- -3 -4 Possible  Volume Adjusted]
0 O O|prob- Critical Csrryover Critical]
|able Volume to next Voiume |

0 o 0|Phase in vph phase in vph |

| reronermanas e |

0 0 0lA1B2  232(A1) OR 130(B2) 232|

0 0 O0fa2B1  B4(A2) OR 44(BT) 84|

[B4B3  14(B4) 94~ 14= BO(B3) 14|
0 0 O0|A483  BO(B3) 9B9- B0= 909(A4) 80|
|A3A4  1626(A3) OR 909(A4) 1626 |
o 0 o

I
o o o
I
I

|
|
|

Step 5. ASSIGN LANE

b1

VOLUMES, in vph [ Step 7. SUM OF CRITICAL VOLUMES

| 6 | |232¢A1)+84(A2)+94(B4B3)+1626(A3)
| Approach 3| === 621  mmeeee- |
3 out= % || | 2:rT= 7| B64& ~ 7 = 2036 vph
TH=1626 | | | TH= 40 | 111 <t 40 |
RT= 68 | v | L= 44 | <v> v+ 44 | Step B. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | | (compare step 7 Wwith table &)
i i
| | | F
Approach 1--> | | e
-------------------------- | 130 -~ <> |
1:1T= 130 | A 4:RT= 35 | 97 + | ++ | Step 9. RECALCULATE
TH= 97 | | | TH= 954 | 135 +v |
RT= 135 | | | L1= 94 [=====-- 9 - |Geometric Change:
| Approach 4| | | 953 | |signal Change:
| } 445 | |volume Change:
Step 3. IDENTIFY PHASING Step 6a. CRITICAL VOLUMES, in vph COMMENTS

--n A1B2
-->
<-- A2B1
V-
i < B4B3

AND < * A3B4 AND

| JOR A4B3
A3A4

(two phase signal)

Approach 1

| Approach 3|

see Step éb.

Approach &

t
|
|
I
I
|

Exclusive right turns reduced 30 %
V/C Ratio = 1.48

|
|
|
|
]
Approach 2 |
|
|
|
|
|
|




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Caleulation Form 1
ntersection: BRADSHAW RD AND FLORIN RD Design Hour: AM
. roblem Statement: EXISTING PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY i Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW RD | =meeoe- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 1 1] g | :-1- -2- -3- -b4-| Possible  Volume Adjusted|
| r L | N |a.No. of change : O 0 0 O|prob- Critical Carryover Critical|

‘LORIN RD | RTTTL| | intervals/hour : |able Volume to next Volume |

------------ THHHT ---------=----|b.LT capacityon : O 0 0 0|Phase in vph phase in vph }

Approach 1 << | » » *~--RT | change (vph) : |-mmmmmmme e oo e e |
1 LT--* vvy <*RTH 1 |e.6/C ratio : 0 0 0 O0f{g2B1 85BN 195- 85= 110(B2) 85|
LTH-*> <--TH |d.Opposing volume : © 0 0  0JaA182 110¢B2) 392- 110= 282¢A1) 110
TH--> <v-LTH | in vph : |atA2  509(A2) OR 282(A1) 509|

1 RTH-v» AR v--LT 1 le.LT capacityon : O 0 0 0|B4B3 - 55(B4) 402- 55= 347(B3) 55§
RT--v < < | » > Approach 2 | green (vph) : |A4B3  347(B3) 1452- 347=1105(A4) 347

------------- LETRR ----=~~=-----|f.LT capacity in : 0 0 0 0}A3A4  1105(A4) OR 582(A3) 1105|
JTTHTTI|FLORINRD | vph (bre) : | |
| W W lg.Left turn volume : 0 0 0 0
1 1 | | in wph : |
| Approach 4:BRADSHAW |h.Is volume > cap. : :

| tg>f) 2 : i

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

Step 2. IDENTIFY VOLUMES, in vph

I

|

I

I

I

I

|

|15 | | 195(B1B2)+509(A2)+402(B4B3)+1105¢A4) |

{ Approach 3| |-===--- 785  --mm--- | |

3: LT= 55 | | | 2:RT= 147 | 225 ~+ W4T | = 2211 vph |
TH= 582 | | |  TH= 362 | | 11 <+ 362 | |
RT= 172 | v | L= 8 | <v> v- 85 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

| e |

! | | F !

Approach 1--> | | e i
-------------------------- | 195 -~ <*> | i
1:LT= 195 | ~ | 4z RT= 108 | 178 +» | ++ j Step 9. RECALCULATE |
TH= 178 | 1| TH=1344 | 214 +v 1 | |
RT= 214 | | | LT= 402 |=====-- 431 ------- |Geometric Change: |

| Approach 4| | | 040 | |signal Change: |

| ! 248 | {volume Change: i

+ + |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--~ y-- B2B1 | | Approach 3| | H

! I I | I

==~ AND <-- A1B2 AND | | ! I |

-->» OR v-- JOR A2B1 | | | | |

--» <=- AlA2 |=-=mmmmwmmame mmmememeeeees | i

| Approach 1 1 |

| < B4B3 | | I

> | ! See Step 6b. | |

| | AND < * A3B4 AND | | ]
v>O0rR || /OR A4B3 | Approach 2 | |
|~ A3A4 |==mmmmermnes mmemmmeenees | |

v o I I I | I
--------------------------------------- I | I l
Al --> A3 | B1v-- B3 <| | | | | |
v A | 1 1 | Approach 4| | Exclusive right turns reduced 30 % |

A2 <-- M | B2--" B4 | | | v/¢ Ratio = 1.61 |




Intersection: BRADSHAW RD AND FLORIN RD

Critical Movement Analysis: PLANNING

Calculation Form 1

Problem Statement: EXISTING PLUS PROJECT

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD

| 1
|
FLORIN RD | R
............. T
Approach 1 <
1 LT--%
LTH-">
TH-->
1 RTH-v»
RT--v <«
............. L
T

|
l
i1
E

A

1

< A xT - X
€ wem T
< ¥y 4 r

<v-LTH
v--LT 1
Approach 2

T |{FLORIN RD

T

>
>

= A A
L A — >
= 4 ™ v

Approach &4:BRADSHAW

| Step 4. LEFT TURN CHECK

| Approach--
! : -1- -2- -3-
|a-No. of change = 0 0 O
| intervals/hour :

|b.LT capacity on = 0 0 0
| change (vph) :

|c.6/C ratio : 0 0 O
|d-Cpposing volume = 0 O O
| in wvph :

|e.LT capacity on 0 0 ]
| green (vph)

|f.LT cepacity in : 0 0 0
| wvph (bre)

|g-Left turn volume : 0 ] 0
| in wph

|h.Is volume > cap. :

| (9> ? :

E

Step 6b. VOLUME ADJUSTMENT FOR |
MULTIPHASE SIGNAL OVERLAP |

-4-| Possible  Volume Adjusted)|
0|Prob- Critical Carryover Critical|
|abie Volume to next Volume |
0|Phase in vph phase in vph |
T |
0§{82B1 122(B1) 228- 122= 106(B2) 122|
0ja182  104¢B2) B58- 106= 752(A1} 106]
|a1a2  752(A1) OR 371(A2) 752}
0]|B4B3  157(B4) 335- 157= 178(B3) 157
|A4B3  178(B3) 883- 178= T05(A4) 1784
0]|A3A4 1465(A3) OR TO5(A4) 1465 |
|
0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

VOLUMES, in vph

l

Step 7. SUM OF CRITICAL VOLUMES

1 I
| 241 | |228¢B1B2)+752(A1)+335(B4B3 )+1465(A3)
| Approach 3| fmmean-- 765  mmeeee- |
3: LT= 157 | | | 2:RT= 100 | 257 A+ 100 | = 2780 vph
TH=1465 | | | T=2n | Pl « 27 |
RT=272 | v | vir=122 | <v> v- 122 | Step 8. INTERSECTION LEVEL OF
-------------------------- | i SERVICE
<--Approach 2 | i (compare step 7 with table &)
! el
| | [ Fo
Approach 1--> | |
-------------------------- | 228 -~ <t |
1:LT= 228 | A &: RT= 111 | 360 + | + + | Step 9. RECALCULATE
TH= 360 | | | TH=772 | 498 +v |
RT= 498 | | | Lr=335 |~==---- 371 ------- |Geometric Change:
| Approach &| | | 371 jsignal Change:
| | 521 | |volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
--~ v-- B2B1 | | Approach 3| |
I | | |
--" AND <-- A1B2 AND | | | |
--» OR wv-- JOR AZB1 | | | |
--> <-=  A1AZ R kbl i
| Approach 1 |
| < B4B3 | |
> | | See Step 6b. |
| | awD < * A3B4 AND | |
v>O0R || JOR A4LB3 | Approach 2
|~ A3M [<==mmmmmmeee mmeememeeees |
v | | | | |
"""""""""""""""""""""""""" I | | |
Al --> A3 | B1 v-- B3 <| | | | i
v | | | | Approach 4] | Exclusive right turns reduced 30 %
A2 <-- AL | B2 --° B& |> | | v/C Ratio = 2.02




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE-FLORIN AND GERBER RD
Problem Statement: EXISTING PLUS PROJECT

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b, VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO| = =------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
] 1 1] ~ | : -t -2n 3. -4 Possible Volume Adjusted|
i R L | N fa.No. of chenge : ©0 0 0 DOjProb- Critical Carryover Critical]|
GERBER RD [RTTTL| | intervals/hour : jable Volume to next Volume |
------------- THHHT --we-e----ee-|b.LT capacity on = O o (1] 0|Phase in vph phase in vph |
Approach 1 < < | » > “~--RT | chenge (vph) : [===mmm e |
1 LT--" vvy  <-RTH 1 |e.G/C ratio : 0O 0 0 0|B2B1 100¢B2) 196- 100= 96(B1) 100|
LTH-"> <--TH 1 |d.Opposing volume : O 0 0 0|A2B% 96(B1) 453- 96= 357(A2) 96}
1 TH--» <v-LTH | in vph e |a1A2  3B4(A1) OR 357(A2) 384|
RTH-v> aAA v--LT 1 Je.LT capacityon : DO 0 0 0|Bl.B3 234(B4) T52- 234= 51B(B3) 234|
1 RT--v << | > > Approach 2 | green (vph) : |a4B3  51B(B3) 881- 51B= 363(A4) 518|
------------- LLTRR -~~=v---------|f.LT capacity in : 0 0 0 OjA3AG  532(A3) OR 363(A4) 532|
| TTHTT [GERBER RO | wph (b+e) : |
| w w | |g.Left turn volume : 0 O 0 O]
| 1 1| | in vph : |
| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : :
: |

| (g>f) 2

Step 2. IDENTIFY VOLUMES, in wph Step 5. ASSIGN LANE | Step 7. SUM OF CRITICAL VOLUMES

I
! I |
|
I

VOLUMES, in vph

|

|

|

|

!

I

I

|

]132 | {196(B2B1)+384(A1)+752(B4B3)+532¢A3) |

| Appromch 3| }--e--e- 843  mmeeee- | |

3: LT= 234 | | | 2:RT= 442 | 754 ~+ 442 | = 1864 vph |
TH= 345 I I | TH= 464 | + + i < 11 | |
RT= 187 | v | L1=196 | <v> <- 453 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 196 | SERVICE i
<--Approach 2 | | (compare step 7 with table &) |

| | |

| | | e | |

Approach 1--> | L S S |
-------------------------- | 100 -~ < ” i |
1:LT= 100 | ~ | 4: RT= 166 | 384 -> | ++ | Step 9. RECALCULATE ]
Th= 384 | | | TH=T715 | 269 -v I
RT= 269 | | | LT= 752 j=------ 771 ------- |Geometric Change: j

| Approach 4| | ] 516 | |signal Change: }

| i 256 | |Volume Change: I

' . |

Step 3. IOENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
I (two phase signal) | |

--* v-- B281 | | Approach 3| | |

| | | I |

-=* AND <-- A1B2 AND } | | | ]

--> OR v-- /OR A2B1 I | | | i

--» <-- AlA2 [=-====mmmemee mememeeeees | i

| Approach 1 | |

| < B4B3 | } |

> | | See Step 6b. H |

| | AND < ~ A3B4 AND | i |
v>Or || /OR ALB3 | Approach 2 | |

| ~ A3A4 [-=====mmemme eeeeeeean | |

v | | | | |
---------------------------- J | [ | I
A1 --> A3 | B1 v-- B3 <] | | | | |
v | 1| | Approach 4| | Exclusive right turns reduced 30 % |

A2 <-- AL ] B2 --~ B4 |» | | v/C Ratio = 1.36 |




Critical Movement Analysis: PLANNING

Calculation Form 1

Intersection: ELK GROVE-FLORIN AND GERBER RD
Problem Statement: EXISTING PLUS PROJECT

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

| Approach 3:ELX GROVE-FLO|

I
I
GERBER RD |
Approach 1
1 Lr--»
LTH-*>
1 TH-~>
RTH-v>
1 RT--v

1

1

<€ AT = =

L =

< ¥V x©x HAr
—

>

= A" A

1] n

>

v--LT 1
>  Approach 2

T |GERBER RD

T - —
E I
=

4

| Step 4. LEFT TURN CHECX

------- Approach
| : -1- -2- -3
|a.No. of change H 0 ]
| intervals/hour
|b.LT capacityon : D 0 0
| change (vph) :
|c.G/C retio : 0 0 0
|d.Opposing volume = 0 0 O
| in wvph :
|e.LT capacityon : 0 0 O
| green (vph) :
|f-LT capacity in : 0 0 0
| wph (b+e) :
|g.Léft turn volume = 0 0 ]
| in vph :

Approach 4:ELK GROVE-FLO|h.Is volume > cap. :

| (g>f) ? :

| step &b. VOLUME ADJUSTMENT FOR

MULTIPHASE SIGNAL OVERLAP

-4 | Possible  Volume Adjusted|
0|Prob- Critical Carryover Critical]|
|abte Volume to next Volume |
0|Phase in vph phase in vph |
oo |
0|B2B1  214(B2) 277- 214= 63(B1) 214|
0|A281 63(B1) 505- 63= 442(A2) 63}
ja1A2  585(A1) OR 442(A2) 585 |
0[B4B3  336(B3) 605- 336= 269(B4) 336
|A3BC  269(B4) 924- 269= 655(A3) 269
0|A3A4  TOT(ALY OR 655(A3) 707|
|
0

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

|276 | | 277¢B2B1)+585(A1)+605 (B34 )+TO7(AL)
| Approach 3| [====m-- 110 mmmmee- |
3: LT= 605 | | | 2:RT= 489 | 045 ~+ 489 | = 2174 vph
TH= 714 | | | TH=520 | + o+ | < 16 |
RT= 210 | v | vLr=277 | <v> <- 505 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 277 | SERVICE
<--Approach 2 | | (compare step 7 with table 6)
| |
I I | Fo
Approach 1--»> | S e
-------------------------- | 214 -~ <A i
1:LT= 214 | ~ | 4z RT= 247 | 535 -» | ++ | Step 9. RECALCULATE
TH= 535 | | | TH= 460 | 835 -v |
RT= 835 | | | LT=336  [|------- 342 -m--m-- |Geometric Change:
| Approech 4| ] | 364 | |signal Change:
i | 607 | |Volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signat) |
== y-- B2B1 | | Approach 3| |
| | | I
--"~ AND <-- A1B2 AND | | | |
--> OR v-- JOR A281 | | | |
--» <--  A1AZ [mmmmmmmmeeee memmemees |
| Approach 1 |
| < B&B3 | I
> i See Step 6b. |
|| aND <~ A3B4 AND | |
v>0or || /OR A4B3 | Approach 2 |
| A3R4 [----mmmmmees e |
v | | | I
--------------------------------------- I | I I
Al --» A3 | Bl v-- B3 <] | | | |
v i1 | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- M | B2--~ BL|> | | v/C Ratio = 1.58

I
I
I
I
|
I
|
|
|
|
I
I
|
I
I
|
|
|
I
|
|
I
I
I
I
I
|
I
I
I
|
I
|
|
I
|
I
|
I
|
|
I
I




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
ntersection: BRADSHAW AND GERBER RD Design Hour: AM
roblem Statement: EXISTING PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW RD |  --meme- Approach----- | MULTIPHASE SIGNAL OVERLAP |

[1 1 1] 8 | : 1= -2- -3- -4 Possible  volume Adjusted|

| R L | N {8.No. of change : O O 0 O|prob- Criticel Carryover Critical]

ERBER RD JRTTTL | | intervals/hour |able Volume to next Volume |
------------ THHHT =------=-----|b.LT capacity on : O 0 0 0|Phase in vph phase in vph |
Approaach 1 << | > > ~--RT | change (vph) : |---mmmmmmmm e LR E R |
1 LT--* Vvy o <"-RTH 1 |e.6/C ratio : 0 0 0 0|BB1  29(B1) 431- 29= 402(B2) 29|
LTH-"> <--TH |d.0ppos'ing volume : O 0 0 U|A1BZ 402(B2) 254- 402= O(A1) 402

TH--> <v-LTH | in vph : |a1a2  397(A2) OR  O(AD) 397|

1 RTH-w> ~nn v--LT 1 |e.LT capacity on : O 0 0 0|B4B3 71(B3) 92- Ti= 21(B4) 71|
RT--v << | > > Approach 2 | pgreen (vph) : |A3B4 21(B4) 311- 21= 290(A3) 21|
"""""""" LLTRR -------------|f.LT capacity in : 0 0 0 0]A3A4  BI9C(A4) OR 290(A%) 819|
} TTHTT |GERBER RO | wph (b+e) : | |

| W H | |g.Left turn votume : 0 0 0 Of |
R | in veh : | l

| Approach 4:BRADSHAW RD |h.Is volume > cap. : : |

| (g>f) ? : ] I

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| | I | |

| |33 i |431¢B1B2)+397(A2)+92(B3B4 )+B19(A%) !

| Approach 3| |-=-=--- 619  mmmmee- | ]

3: LT= 92 | | 2:RT= 45 | 812 A+ 145 | = 1739 vph i
TH= 311 | | | TH= 252 | 111 < 252 | =|
RT=368 | v | L= 29 | <v > v- 29 | Step B. INTERSECTION LEVEL OF |
------------------------ --1 | SERVICE |
<--Approach 2 } i (compare step 7 with table &) |

1 | |

| | | £ |

Approach 1--> | I LR LR |
-------------------------- | 431 -~ <> | |
1:LT= 431 | ~ | 4z RT= 31 | 187 +> | + + | step 9. RECALCULATE |
TH= 187 | | | TH=788 | 67 +v | |
RT= 67 | | | 1= 7 |------- [ARTEEEEE |Geometric Change: -

| Approach 4| | | 783 | |signal Change: |

| | 181 |Volume Change: |

; ' |

Step 3. IDENTIFY PHASING | 5tep 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| {two phase signal) | |

--* y-- B2B1 | | Approach 3| | |

; | | l |

--" AND <-- A1B2 AND i | | i |

--> OR v-- /OR A2B1 i | | | |

--» <=-  AlA2 |-mmmmmmeemees 0 ememeneemeees | |

| Approach 1 | |

| < B4B3 | | !

> | | See Step 6b. | i

| | AND <~ A3B4 AND I | |
v>0rR || /OR A4B3 | Approach 2 | |
|~ A3Aé |-=mmmmmmeeee meemeemeees | |

v o I | i | |
""""""""""""""""""""" | I | | I
Al --> A3 | Bl v-- B3 <| | | ] | |
v 1 11 | Approach 4| j Exclusive right turns reduced 30 % |

| I i

V/C Ratio = 1.26




ATTACHMENT 5E

Critical Movement Anelysis: PLANNING
Calcutation Form 1
Intersection: BRADSHAW AND GERBER RD Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:8RADSHAW RD | ----ee- Approach----- | MULTIPHASE SIGNAL OVERLAP

1 v 1] ~ | : -1- -2~ -3- -4 Possible  volume Adjusted|

| R L | N |a.No. of change : 0 D 0 0|prob- Critical Carryover Criticat|

GERBER RD [RTTTL| | intervals/hour @ |able volume to next Volume |

------------- THHHT -------------|b.LT capacityon : 0 0 0  0|Phase in vph phase in vph |

Approach 1 << | > > *=-RT | change (vph) : fomm o mmmmmm oo |

toLT--n vvy <*-RTH 1 |c.G/C ratio : 0 o 0 0|B2B1 37¢B1) 585- 37= 548(82) 37|

LTH-"> <--TH ld.Opposing volume : O 0 0 C|A1B2  548(B2) 424- 54B= O(A1) 548

TH--> <v-LTH | in vph : |a1a2  46B(A2) DR OCA1) 468|

1 RTH-v> AAA v--LT 1 |e.LT cepacity on = 0 0 0] 0|B4B3  101(B3) 194- 101= 93(B4) 101]

RT--v < < | >> Approach 2 | green (vph) : |A3B4  93(B4) T726- 93= 633(A3) 93|

------------- LLTRR -------------|f.LT capacity in : 0 0 0  D0|A3A4 633(A3) OR 325(A4) 633/

| TTHTT |GERBER RD | wph (bre) : | |

| & H | |g.Left turn volume : ©0 O 0 O] |

|1 T | in wph | |

| Approach 4:BRADSHAW RD |h.Is volume > cap. : : |

| ta>f) ? : | |

+ + |

Step 2. IDENTIFY VOLUMES, in vph t Step 5. ASSIGN LANE VOLUMES, in vph I Step 7. SUM OF CRITICAL VOLUMES |

i | | | |

| | 671 | |585¢B1B2)+468(A2)+194(B3B4 }+633 (A5} |

| Approach 3| |===---- 529  mmmee- | |

3 LT= 194 | | | 2:rT= 180 | 964 *+ 180 | = 1880 wph i

Th= 726 | | | TH=288 | Fil < 288 | |

RT= 659 | v | L= 37 | <v> v- 37 | Step B. INTERSECTION LEVEL OF |

-------------------------- | | SERVICE |

<--Approach 2 | | (compare step 7 with tabie 6) |

| | e |

| | | £ |

Approach 1--> | | - |

-------------------------- | 585 -~ <*> [ 1

1:LT= 585 | ~| 4z RT= 35 {321 + | ++ | Step 9. RECALCULATE |

TH= 321 | ] {1 TH=290 | 103 +v |

RT= 103 | | | LT= 101 |------- 12 ------- |Geometric Change: |

} Approach 4| | | 093 | |$ignal Change: [

| | 105 | |volume Change: i

} : |

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

| (two phase signal) | |

--* v-- B2B1 | | Approach 3{ | |

| | I | |

== AND <-- A1BZ AND | | | | !

--> OR v-- /OR AZB1 | | | | |

--> <-- A1A2 frommmsmmmeese coummssemenes i |

| Approach 1 | |

| < B4B3 | | |

> | | See Step 6b. | |

| | anp <~ A3B4 AND | | |

v>0rR || JOR A4B3 | Approach 2 | |

|~ A3 fmmmmmmemmmee e | |

v o ! | | | I

--------------------------------- I | | | |

Al --> A3 | B1 v-- 83 < | | | | |

| | Approsch 4] | Exclusive right turns reduced 30 ¥ |

| l 1

V/C Ratio = 1.37




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
ntersection: ELK GROVE-FLORIN AND CALVINE RD Design Hour: AM

‘roblem Statement: EXISTING PLUS PROJECT

Approach 4:ELK GROVE-FLO|h.Is volume > cap.

Step 1. IDEKRTIFY LANE GEOMETRY I Step 4. LEFT TURN CHECK I Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO| ----=-- Approach----- ! MULTIPHASE SIGNAL OVERLAP |
| 11 1] g | : -1- -2- -3- -4-] Possibte  Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 0|Prob-  Critical  Carryover Critical|

'ALVINE ROAD | RT T TL | | intervals/hour : |able volume to next volume |

------------ THHHT =-------------|b.LT capecityon : O 0 0 0|Phase in vph phase in vph |

Approach 1 < < | > > #--RT | change (vph) : [-=-mmmmm e ]
2 LT--" vvyv  <"-RTH 1 |e.6/C ratio : 0 0 0 0[s281  B6(BN)  69- 66= 3(B2)  66]
LTH-"> <--TH |d.Opposing volume : 0 0 0  0]AlB2 3(B2) 238- 3= 235(A1) 3}
TH--> <v-LTH | in vph : |a1A2  262¢A2) OR 235(A1) 262|

1 RTH-w> AAn v--LT 2 |e.LT capacity on : O 0 0 0|B4B3 27(B4) 122- 27= 95(B3) 27|
RT--v << | > > Approach 2 | green (vph) : |a4B3  95¢B3) 315- 95= 220¢A4)  95]

------------- LLTRR =-=----------|f.LT capacity in ¢ 0 0 0 OJA3A4 433(A3) OR 220(A4) 433|
| TTHTT |CALVINE ROAD | vph (b+e) : }
I I I |g.Left turn volure : 0 0 0 O
|1 11 | | in wvph :
| :

(g>f) ?

Step 2. IDENTIFY VOLUMES, in vph

|
|
|

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

I

|

|

|

[

I

|

|

|3 & | |69(8182)+262(A2)+122(B4B3)+433(A3) |

} Approach 3| [=====-- 4832 000000 meeesa- ] J

3: LT= 27 } | | 2:RT= 43 | 6737 ~+ 43 | = 886 wvph |
TH= 519 | | i TH= 219 | ++ | < 219 | |
RT=346 | v | Lr=19 | <vVv> v- 54 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 66 | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

! |l e |

I | | 8 | |

Approach 1--» | 69 -» e |
-------------------------- | 57 - <Ay | ]
1:kT= 125 | A ] 4 RT= 79 | 140 4> | | ++ | step 9. RECALCULATE |
TH= 140 | || TH=551 | 98 sv |
RT= 98 | | | LT=122  |----ee- 132  we----- |Geometric Change: |

| Approach 4| | | 2137 |signal Change: |

| | 2569 | |volume Change: |

; . I

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--~ v--  B2B1 | | Approach 3| | |

I I I | I

-=~ AND <-- A1B2 AND | | | ] |

««» OR wv-- /OR AZ2B1 | i | | |

-->» <=-  AlA2 [===mmmmmmmees memmeeeenes | |

| Approach 1 | |

| < B483 | | |

> | } See Step 6b. | |

| | aND < * A3B4 AND ; } i
v>0R | | /OR A4B3 i Approach 2 | |

| ~ A3A4 |-ommmmemmmeee e | i

v o | | I | I
--------------------------------------- | | I I I
Al -=> A3 | B1 v-- B3 <| | | i | |
v 2 I 1 | Approsch 4] | |

A2 «<- A | B2 --" B4 |» | | V/C Ratio = .64 ]




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELK GROVE-FLORIN AND CALVINE RD Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT

i (g>f) ?

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR i
| Approach 3:ELK GROVE-FLO| ~  ~-==-=-- Approach----- | MULTIPHASE SIGNAL OVERLAP ]
| 11 1] ~ | :-1- -2- -3 4= Possible  Volume Adjusted]
bR L N |a-No. of change : 0 0 0  O|prob- Critical Carryover Critical|

CALVINE ROAD | RT T T L | | intervals/hour : lable Volume to next Volume |
------------- THRHT =-------------|b.LT capacityon : 0 0 0 DO|Phese  in vph phase in vph |
Approach 1 < < | > > ~-RT | change ¢vph) : |--=--mmmmmmmm oo |
2 LT--* vvv <*-RTH 1 |c.G/C ratio : 0 0 0 0|B2BT  69B1) 176~ 69= 107(B2) 69|
LTH-*> <--TH |d.opposing volure : 0 0 0 O[A1B2 107(B2) 330- 107= 223(AT) 107
TH--> <v-LTH { in vph : |A1A2  223(A1) OR 202(A2) 223|
1 RTH-v>  ~ % v--LT 2 le.LT capacityon : © 0 0 0[B4B3  49(B4) 108- 49= 59(B3) 49|
RT--v << | >> Approach 2 | green (vph) : [A4B3  59{B3) 321- 59= 262(A4) 5%
------------- LLTRR =-------------|f,LT capacity in : 0 0 0 O]A3A4 491(A3) OR 262(A4) 491

| TTHTT |CALVINE ROAD | wph (b+e) : i

| H 4 | lg.Left turn volure = 0 ©0 0 O]

1 11 | | in vph : |

| Approach 4:ELK GROVE-FLC|[h.Is volume > cap. : :

: |

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|224 | |176¢B1B2)+223(A1)+10B(B4B3)+491(A3)
| Approach 3| |------- 4594  mememmes |
3: LT= 49 | | | 2:r7= 27 | 1019 ~ 27 | = 998 vph
TH= 741 | | I TH=175 | ++ || <+ i75 |
RT= 241 | v boLT=125 | <VV> v- 57 | Step B. INTERSECTION LEVEL OF
-------------------------- | v- 69 | SERVI CE
<--Approach 2 | | (compare step 7 with table 6)
| b e
| I | ¢ |
Approach 1--> | 176 -» [
-------------------------- P 144 -7 <A |
1:LT= 320 | 4z RT= 101 | 199 +» | §++ | step 9. RECALCULATE
TH= 199 |
RT= 131 | LT= 108  |------- 1321 ------- |Geometric Change:
| Approach 4 | | 0220 | iSignal Change:
| | 8101 | |votume Change:

Step 6a. CRITICAL VOLUMES, in vph
(two phase signati)

I
I
|
| I |
I
I

Step 3. IDENTIFY PHASING COMMENTS

_—
=
=
0
wn
~
=
-
w
and
+
<

I
I
--~ y-- B2B1 | | Approach 3|
I
--A AND <--  A1B2 AND | | |
--> OR v-- /OR AZB1 | | |
--» <--  AlA2 L il |
| Approech 1 |
| < B4B3 | I
> | | See Step 6b. |
| | aND <~ A3B4 AND | |
v>0rR || JOR A4B3 | Approach 2 |
| ~ A3 |--mmmmemmmmee mmmesmmmee |
v i I I I I
--------------------------------------- | | | |
Al -=> A3 | B1 v-- B3 <] | | | |
v A I | Approach 4| |
A2 <-- A4 | B2 --~ B4 > i | v/C Ratio = .73




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
ntersection: FLORIN RD AND WATERMAN RD Design Hour: AM
roblem Statement: EXISTING PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:WATERMAN RD |  ------- Approach----- i MULTIPHASE SIGNAL OVERLAP |
| | . | : -1 -2- -3- -4- Possible  Volume Adjusted|
| R L | N |a.No. of change : 0 1] 0 0|prob- Critical Carryover critical|

LORIN RD |[RTTTL| | intervals/hour : |able Volume to next Voiume |

------------ THHHT ----------=--|b.LT capacity on : D0 0 0 0|Phase in vph phase in vph |

Approach ¥ << | > > ~--RT | change (vph} : |-mmmmm st e s i

LT--~ vvv <*-RTH |c.G/C ratio : 0 0 1 O0|A2B1  B&(B1) 703- B86= 617(A2) 86|
LTH-*> <--TH 1 |d.Opposing voiume : 703 0 154 O|A1AZ  617(A2) OR 274(A1) 617]
1 TH--> <v-LTH | in vph H {A4B3  371(B3) OR 108(A4) 37|
RTH-v>  ~ ~ * v--LT 1 |e.LT capacityon : 0 01046 0}
1 RT--v << | >> Approach 2 | green (vph) : : |

------------- LLTRR =-------------{f.LT capacity in : 0 0 1046 DO
[ TTHTT [FLORIN RO | wph (bve) : |
i W OH | |g.Left turn volume = 0 0 O 0|
EREREN | in veh : |
| Approach 4:WATERMAN RD |h.Is volume > cap. : NO NO :

| (o> 7 : |

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

| n
| ! I |
| |

| 703¢B1A2)+371(B3)+00)+0()

| Approach 3| [=ememee mmeeees |
3: LT= 0| | | 2:RT= 0 | <- 703 = 1074 vph
™= 0 | | | =703 | v- 86
RT= 0 |} v | L1= 86 | Step B. INTERSECTION LEVEL OF

SERVICE
(compare step 7 with table &)

I

I

|
-------------------------- | |
I
| -eeeee-
I
I
|
I
I

I
I
| bel
Approach 1--> T
-------------------------- } < >
1:L1= 0 | ~ ] 4z RT= 154 | 274 -> |1 Step 9. RECALCULATE
TH= 274 | |1 TH= 0 | 285 -v
RT= 225 | | | LT= 37 |------- I |Geometric Change:
| Approach 4| | ! 75| |signat Change:
| | 14 | |volume Change:
+: +
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS
H (two phase signal) |
<--  AZB1 | | Approach 3| I
| | | !
> n A2 | 1 | |
I | | I
< " B3 [=-=mmmmmmmmee mememmmaeees |
| | | Approach 1 |
I I
| See Step 6b. }
| |
i Approach 2 |
[--r-mmmmmmeee e I
| I I
""""""""""""""""""""""" | I |
At --> A3 | Bi v-- B3 <| | |
| I

Exclusive right turns reduced 30 %
V/C Ratio = .75

Approach 4




Intersection: FLORIN RD AND WATERMAN RD
Problem Statement: EXISTING PLUS PROJECT

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY i Step 4. LEFT TURN CHECK
| Approach 3:WATERMAW RD |  ------
i | " | i -1
| R L | N |a.Mo. of change : ©
FLORIN RD JRTTTL| | intervats/hour :
------------- THHHT -------------|b.LT capacity on : O
Approach 1 < < | » > ~--RT | chenge (vph) :
LT--* vVvy <*-RTH je.G/C ratio : 0
LTH-"> <--TH 1 }d.Opposing volume : 658
1 TH--> <v-LTH f in vph :
RTH-v> nnA v--LT 1 |e.LT capacity on : O
1 RT--v << | >> Approsch 2 | green (vph) :
------------- LLTRR -------------|f.LT capacity in : 0
| TTHTT |FLORIN RD | wvph (bte) :
I T |g.Left turn volume : 0
i1 1 | in vph :
| Approach 4:WATERMAN RD |h.Is volume > cap. : NO

(g>f) ?

=3-

0 0

123

1077

1077

NO

| Step 6b. VOLUME ADJUSTMENT FOR |
MULTIPHASE SIGNAL OVERLAP |

-1 Possible  Volume Adjusted|
0|Prob- Critical Carryover Critical|
|able Volume to next Volume |
0|Phase in vph phase in vph |
[roecanaenare e ;
0]|A2B1  148(B1> 658- 148= 510(A2) 148
0|a1a2  740(A1) OR 510(A2) 740|
|a4B3  425(B3) OR  B6(A4) 425|
of
I
0|
|
0
|

"

Step 2. IDENTIFY VOLUMES, in vph

|
|
|

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 888(B1A1)+425(B3)+0( )+0()

| Approach 3| |=====-- " =mmeee-
32 L1= 0| | { 2:RT= 0 | < 658 | = 1313 vph
TH= 0 | | | THe 658 | v- 148 }
RT= 0 | v | LT=148 | | Step 8. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | | (compare step 7 with table 6)
| i
| | | E |
Approach 1--> | N
-------------------------- | <> i =
1:u1= 0 | ~ | 4z RT= 123 | 740 -> |1 | Step 9. RECALCULATE
Th= 740 | || TH= 0 | 515 -v |
RT= 515 | | | L= 425 j------- 41 ------- |Geometric Change:
| Approach 4| i | zz| |Signat Change:
| | 53 | |volume Change:
Step 3. IDENTIFY PHASING | Step 68. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
<--  A2B1 | | Approach 3] |
| ! | 1
--» <--  AlA2 | j | ;
| I | I
<~ A4B3 A L L L LR L |
| }  Approach 1 |
| I
| See Step 6b. |
| |
| Approach 2 |
|-----mmmmeeee e |
| | I !
""""""""""""""""""""""""""" | | | !
Al --> a3 | B1 v-- B3 <] | | | |
v " | | 1 | Approach 4| | Exclusive right turns reduced 30 ¥
A2 <-- a4 | B2Z--" B4 |> | | v/c Ratio = .92




ntersection: GERBER RD AND WATERMAN RD

Critical Movement Analysis: PLANNING
Calculation Form 1%

roblem Statement: EXISTING PLUS PROJECT

Design Hour: AM

ATTACHMENT 5E

Step 1. IDENTIFY LANE GEOMETRY I Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
I Approach 3:WATERMAN RD | ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
| 1 1 " | :-1- -2- -3- -4- Possible  Volume Adjusted|
| R L | N |a.Ne. of change : D 0 0  O|Prob- Critical Carryover Critical|

“ERBER RD |[RTTTL | | intervals/hour : |able Volume to next Volume |

------------ THHHT ---------+---|b.LT capacityon : 0 0 0 O[Phase in vph phase in vph |

Approach 1 << | =>> “--RT 1 | change (vph) : [=ommmmmm oo |

1 LT--* vvv  <*-RTH |c.G/C ratio : 0 0 0 o0|aB2 207¢B2) 323- 207- 116(A1)  207|
LTH-"> <-TH 1 |d.Opposing volume : 0 323 0 259|A1A2  553(A2) OR 116(AT) 553
1 TH--> <v-LTH | in vph : [A3B4  181(A3) OR 113(B4) 181
RTH-v»> A~~~ v--LT |e.LT capacityon : 0 0 0 0}
RT--v << | >> approach 2 | green (vph) : } |

------------ LLTRR ---------~---|f.LT capacity in : 0 0 ] 0]

{ TTHTT |GERBER RD | wph (bre) : ]

I B }g.Left turn volume : 0 0 0 O

| | | in veh i

| Approach 4:WATERMAN RD fh.Is volume > cap. : NO NO:
| tg=fy ? | ]
+ + ‘
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES j
| | I | E
| |21 | | 760(B2A2 +181(A3)+0()+0¢) |
| Approach 3 |------- 51 meeeen- | i
3: LT= 113 | | | 2:RT= 99 | 93 ~ 99| = 941 vph |
TH= 0 | | | TH= 553 | ] | <- 553 | |
RT= 259 | v | L= o | <> | Step B. INTERSECTION LEVEL OF |
-------------------------- i i SERVICE |
<--Approach 2 | | {compare step 7 with table 6) |
| i |
| | | 8 | |

Approach 1--> | N DR L LS |

""""""""""""""" | | |

1:LT= 207 | ~ ] 4:RT= 0 | 207 -~ | Step 9. RECALCULATE |

TH= 323 | |1 m™= 0 | 323 -> | |
RT= 0 | | § 1= 0 [====e=- mmmmmes |Geometric Change: |
| Approach 4| | | | |signal Change: |

| | ] |Volume Change: ]

+ + |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS ’
| (two phase signal) | !

-t A1B2 i | Approach 3| [ i

--> | ! I | !

--» <-- AlA2 i ] | | |

I i | | |

| | a3s4 |-----mmmmemee e ! |

v > | Approach 1 | |

| | |

| See Step 6b. | |

| | |

| Approach 2 | |

[====mmmmmee e | |

| | | | !

--------------------------------------- | | | ; |

Al --> A3 | B1 v-- B3 < | | | | |
v | | | Approach 4| | Exclusive right turns reduced 30 % |

AZ <-- A | B2 --~ B4 |» | | v/C Ratio = .66 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: GERBER RD AND WATERMAN RD Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK ' | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:WATERMAN RD | ====-e- Approsach----- } MULTIPHASE SIGNAL OVERLAP |
| 1 1] ~ | : =t -2- -3- -4-] Possible  Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 O|prob- Critical Carryover Critical|

GERBER RD |RTTTL | | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon =: 0 0 0 0|Phase in vph phase in vph }
Approach 1 << | »>» ~--RT 1 | change (vph) 2 Lt e L L LA E L E bt bttt |
1 LT--» vvv  <*-RTH |e.G/C ratio : 0 0 0 0|aB2 375(B2) T768- 375= 393(A1) 375|
LTH-"> <--TH 1% |d.-Opposing volume : 0 768 0 362|A1A2 597(A2) OR 393(A1) 597]
1 TH--> <v-LTH I in vph : |aA3B4  253(A3) OR 233(B4) 253|

RTH-v>  ~ ~ v--LT je.LT capacityon : 0 0 0 0 .

RT--v << | >> Approach 2 | green (vph) : |

------------- LLTRR -----=------~|f.LT capacity in = 0 0 0 0|
| TTHTT |GERBER RD | vph (bre) : i
| w n | |g.Left turn votume = 0 0 0 0]
| | | in voh : |
| Approach &4:WATERMAN RD |h.1s volume > cap. : NO NO:

| (g2f) 17 :

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|
L ]
|

| 32 | |972¢B2A2)+253(A3)+0()+0()
| Approach 3| j------- 63  eemeees |
3: 1T= 233 | | | 2:rT= 226 | 23 - 226 | = 1225 vph
TH= 0 | | | Th=597 | | | < 597 |
RT= 362 | v | L= 0 | <> | Step 8. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | | (compare step 7 with table 6)
| [
| | | o |
Approach 1--> | | S E L TR
-------------------------- | |
1:LT= 375 | | 4z rT= 0 | 375 -~ | Step 9. RECALCULATE
TH= 768 | }] ™= 0 | 768 ->» |
RT= 0 | j| L= 0 |--=-= mmmeee- |Geometric Change:
| Approach 4| | | | |$ignal Change:

| | | |volume Change:

COMMENTS

Step 3. IDENTIFY PHASING Step 6a. CRITICAL VOLUMES, in vph

(two phase signai)

]
1
W

- A1B2 | Approach 3|
=-» <--  AlA2 | |
| |
| | A3s4 |-mmmmmmmmmees e |
v > { Approach 1 |
| |
{ See Step 6b. |
! |
i Approach 2 |
[rrmrrnnees e |
| | ! |
--------------------------------------- | | ! |
Al --> A3 | Bt v-- B3 <| | I | |
v I 1 | | Approach 4| | Exclusive right turns reduced 30 %
| E

V/C Ratio = .B6




1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1

A et e e e v e v T e e e e e e vl vl vl vl ol ol i ol 2 e 2 70 A O A e R el A e drdrdr kel e e ek el

IDEMTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR:»ssseenssncnmnnnnnas .9
AREA POPULATION.....u-ucumncnmnnnnans 20000
NAME OF THE EAST/WEST STREET......... JACKSON HWY

MAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST....c.cucacuannnns FP

DATE OF THE ANALYSIS (mn/dd/yyd.. ... 02-22-1996
TIME PERIOD ANALYZED....ucuvsassssnvssw AM

OTHER ENFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG
MAJOR STREET DIRECTION: EAST/WEST
CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 2 71 113 3
THRU 152 4535 74 &4
RIGHT 22 15 75 9

NUMBER OF LAMES AND LANE USAGE

LANES 2 2 1 1

LANE USAGE

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
FOR RIGHT TURNS

GRADE ANGLE FOR RIGHT TURNS
EAsTBOUMD  0.00 o e
WESTBOUND 0.00 0
NORTHBOUND  0.00 90
SOUTHBOUND  0.00 90

VEHICLE COMPOSITIOM

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EASTBOUND 0 0 0
WESTBOUND 0 0 0
NORTHBOUKD 0 0 0
SOUTHBOUND ] 0 0
CRITICAL GAPS
TABULAR VALUES ADJUSTED  SIGHT DIST.
(Tabte 10-2) VALUE ADJUSTMENT

MINOR RIGHTS

NB 6.10 5.60 0.00

sB 6.10 5.60 0.00
MAJOR LEFTS

EB 5.80 5.80 0.00

WB 5.80 5.80 0.00
MINOR THROUGHS

NB 7.40 7.40 0.00

SB 7.40 7.40 0.00
MINOR LEFTS

NB 7.90 7.90 0.00

SB 7.90 7.90 0.00
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET...... JACKSON HWY

NAME OF THE HORTH/SOUTH STREET.... EXCELSIOR RD
02-22-1996 ; AM

DATE AND TIME OF THE ANALYSIS.....

OTHER INFORMATION.... EXISTING PLUS PROJECT

FINAL
CRITICAL GAP

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL

v v

RESE
CAPA
c=tc

=105

155

RVE
CITY

- v LOS
SH

3> E
126 >F D
BB4 > A

B4 > E
161 >D D
802 » A

536 A
733 A

FLOW-  TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT v(pcph) ¢ (pcph) © (pcph) ¢ {peph)
P M SH
MINOR STREET
NB LEFT 138 187 141 > 141
THROUGH Q0 238 216 > 215 216
RIGHT 92 976 976 > 976
MINOR STREET
SB LEFT 4 148 87 > 87
THROUGH 54 237 215 > 224 215
RIGHT 11 813 813 > 813
MAJOR STREET
EB LEFT 31 567 567 567
WE LEFT 87 840 840 B840
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET...... JACKSON HWY
NAME OF THE MORTH/SOUTH STREET.... EXCELSIOR RD

DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM
EXISTING PLUS PROJECT

OTHER INFORMATION....

ATTACHMENT 5E



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1

e e e e e e e e e el e e el e e i e S 9 98 i e i ol e i ok ok ol e e e s s e el AR R A

IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR....ccvvvununnnnn crere B9

AREA POPULATION..cccavccncnnnnnnaanas 20000

NAME OF THE EAST/WEST STREET......... JACKSON HWY
NAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST.....0vvvenasananaa FP

DATE OF THE ANALYSIS -(mm/dd/Y¥)...... 02-22-1996
TIME PERIOD AMALYZED........cvccannns PM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 10 72 19 4
THRU 428 209 58 80
RIGHT 86 17 2?6 ?

NUMBER OF LANES AND LANE USAGE

LANES 2 2 1 1

LANE USAGE

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTBOUND 0.00 0 0
WESTBOUND 0.00 0 0
NORTHBOUND  0.00 - 90 100
SOUTHBOUND  0.00 90 100

VEHICLE COMPOSITION

% SU TRUCKS ¥ COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EastaonD PO e -
WESTBOUND 0 ) .
NORTHBOUND 0 . .
SOUTHBOUND 0 . .

CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST.
(Table 10-2) VALUE ADJUSTMENT

MINOR RIGHTS

NB 6.10 5.60 0.00

sB 6.10 5.60 0.00
MAJOR LEFTS

ER 5.80 5.80 0.00

WB 5.80 5.80 0.00

MINOR THROUGHS
NB 7.40 7.40 0.00
sB 7.40 7.40 0.00

MINOR LEFTS
NB 7.90 7.90 0.00
SB 7.90 7.90 0.00

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... JACKSON HWY
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM
OTHER INFORMATION.... EXISTING PLUS PROJECT

FINAL
CRITICAL GAP

7.40
7.40

7.90
7.90

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

v

RESE

RVE

CAPACITY
- v LOS

c=c

52

SH

58 »
122 >E
671 »

68 >
8% »E
941 >

780
443

> o m

> m

POTEN- ACTUAL
FLOW-  TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT v{pcph) ¢ (peph) ¢ (peph) ¢ (peph)
p M SH
MINOR STREET
NB LEFT 23 155 81 > 81
THROUGH 71 219 192 > 263 192
RIGHT 117 788 788 > 788
MINOR STREET
SB LEFT 5 124 73 > 73
THROUGH 98 203 179 > 182 119
RIGHT 1" 952 952 > 952
MAJOR STREET
EB LEFT 12 793 793 793
WB LEFT 88 531 531 531
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET...... JACKSON HWY
MAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE AMALYSIS..... 02-22-1996 ; PM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR......cocanvmmonncnns .9

AREA POPULATION.....cceacencanmmmnans 20000

NAME OF THE EAST/WEST STREET......... ELDER CREEK RD

NAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD

NAME OF THE AMALYST...evsssccanannnans Fp
DATE OF THE ANALYSIS (mm/dd/yy}...... 02-22-1996
TIME PERIOD ANALYZED............... .- AM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION

MAJOR STREET DIRECTION: NORTH/SOUTH

CONTROL TYPE EASTBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB sB

LEFT 32 - &6 43
THRU 197 .- 238 85
RIGHT 6 -- 10 67

NUMBER OF LANES

LANES 1 .- 1 2

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS  FOR RIGHT TURNS
EAsTHOD  0.00 o o
WESTBOUND  ----- -
NORTHBOUND  0.00 90 100

SOUTHBOUND 0,00 90 100

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VERICLES % MOTORCYCLES
EasTBOUND 6 ----------- 6 ------------ ; -----
WESTBOLUND - .- -
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 a
CRITICAL GAPS

TABULAR VALUES  ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS
EB 6.10 5.60 0.00 5.60

MAJOR LEFTS
NB 5.80 5.80 0.00 5.80

MINOR LEFTS
EB 7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... ELDER CREEK RD
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-19%96 ; AM

OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



ATTACHMENT 5E

CAPACITY AND LEVEL-OF-SERVICE Page-3

POTEN- ACTUAL
FLOW-  TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACEITY CAPACITY CAPACITY
MOVEMENT v(pcph) ¢ {pcph} c (pcph) ¢ (pcph) ¢ =¢ - v LOS

P M SH R SH
MINOR STREET
EB LEFT 39 1y 360 > 360 > 321> B
> 400 > 353 >B
RIGHT 7 979 919 > 979 > 972 > A
MAJOR STREET
NB LEFT 81 865 865 865 784 A

[OENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... ELDER CREEK RD

NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD

DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM . ;\
OTHER INFORMATION.... EXISTING PLUS PROJECT L oo

e ‘O
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR..arececccensannnunns -

AREA POPULATION. .. uvrasnncnnusnnannns 20000

NAME OF THE EAST/MEST STREET......... ELDER CREEK RD
NAME OF THE NORTH/SOUTH STREET...... . EXCELSIOR RD
MAME OF THE ANALYST.......... cammmans FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD ANALYZ2ED......... [
OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: NORTH/SOUTH

CONTROL TYPE EASTBOUND: STOP SIGN

TRAFFIC VOLUMES

LEFT 55 -- 13 43
THRU 97 -- 16 219
RIGHT 37 -- 10 23

NUMBER OF LANES

LANES 1 -- 1 2

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN
GRADE ANGLE

EASTROUND  0.00 0
WESTEOUND  ----- .-
NORTHBOUND  0.00 90
SOCUTHBOUND  0.00 90

VEHICLE COMPOSITION

CURB RADIUS (ft) ACCELERATION LANE
FOR RIGHT TURNS FOR RIGHT TURNS

% SU TRUCKS X COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EAsTROUND & ----------- ; ------------ 6 -----
WESTBOUND --- - -
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0

CRITICAL GAPS

TABULAR VALUES
(Table 10-2)

MINOR RIGHTS

EB 6.10
MAJOR LEFTS

NB 5.80
MINOR LEFTS

EB 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...
NAME OF THE NORTH/SOUTH STREET.
DATE AND TIME OF THE ANALYSIS.....

ADJUSTED  SIGHT DIST. FINAL
VALUE ADJUSTMENT CRITICAL GAP

5.60 0.00 5.60

5.80 0.00 5.80

7.90 0.00 7.90
... ELDER CREEK RD

... EXCELSIOR RD

02-22-1996 ; PM

OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



ATTACHMENT 5E

CAPACITY AND LEVEL-OF-SERVICE Page-3

POTEN- ACTUAL
FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAPACITY CAPACITY
MOVEMENT v(peph) ¢ (peph) c {pcph) ¢ (pecph) c=c¢ - v LOS

p M SH R SH
MINOR STREET
EB LEFT 67 423 418 > 418 > 351> B
> 538 > 426 »A
RIGHT 45 939 939 > 939 > 89 > A
MAJOR STREET
NB LEFT 1& 770 770 770 ™4 A

IDENTIFYING INFORMATION

NAME OF THE EAST/MEST STREET...... ELDER CREEK RD
NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM F*
OTHER INFORMATION.... EXISTING PLUS PROJECT {( C) f:
- <7
ub

(2
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IDENTIFYING INFORMATION

AVERAGE RUNMING SPEED, MAJOR STREET.. &5

PEAK HOUR FACTOR.....evvovvunununnnns .9

AREA POPULATION............ . 20000
NAME OF THE EAST/WEST STREET......... GERBER RD
NAME Of THE NORTH/SOUTH STREET....... VINEYARD
NAME OF THE ANALYST.......ccnsansssss FP

DATE OF THE ANALYSIS (mm/dd/y¥}...... 02-22-1996
TIME PERIOD ANALYZED.....cuvsnceneaus AM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG
MAJOR STREET DIRECTION: EAST/WEST
CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 25 2 &4 21
THRU 178 108 33 17
RIGHT 51 9 3 43

NUMBER OF LANES AND LANE USAGE

LANES 2 2 2 2

LANE USAGE L +TR L + TR

ATTACHMENT 5E



ADJUSTMENT FACTORS

GRADE
EASTBOND  0.00
WESTBOUND 0.00
NORTHBOUND  0.00

SOUTHBOUND  0.00

VEHICLE COMPOSITION

RIGHT TURN CURB RADIUS (ft} ACCELERATION LANE

ANGLE FOR RIGHT TURNS FOR RIGHT TURNS
______ &___ ____-_---;------ emmmcmmesmmmmm—an
0 0
90 100
90 100

% sU TRUCKS % COMBINATION

ARD RV'S VEHICLES % MOTORCYCLES
easteouNd 0 ; ------------ & -----
WESTBOUND 0 0
NORTHBOUND 0 0
SOUTHBOUND 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS
NB
S8

MAJOR LEFTS
EB
WB

MINOR THROUGHS
NB
sB

MINOR LEFTS
NB
SB

6.10 3.60 0.00 5.60
6.10 5.60 0.00 5.60
5.80 5.80 0.00 5.80
5.80 5.80 0.00 5.80
7.40 7.40 0.00 7.40
7.40 7.40 0.00 7.40
7.90 7.90 0.00 7.90
7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... GERBER RD
NAME OF THE NORTH/SOUTH STREET.... VINEYARD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM

OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL

¥

RESERVE
CAPACITY

c=c

441

661

~ v LOS
SH

282 c
424 > A
943 »A A

338 8
427 » A
931 »A A

874 A

781 A

FLOW- TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY
MOVEMENT v(pcph) ¢ (pcph) ¢ {pcph) ¢ (pcph)
P M SH
MINOR STREET
NB LEFT 78 3 3480 360
THROUGH 40 475 464 44
RIGHT 4 947 47 485 947
MINOR STREET
SB LEFT 26 393 364 364
THROUGH 21 458 448 448
RIGHT 53 984 o4 735 984
MAJOR STREET
EB LEFT 3 204 904 904
W8 LEFT 2 783 783 783
IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET...... GERBER RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM

OTHER IKFORMATION.... EXISTING PLUS PROJECT

A

<
o

o
—
N

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR....ccvcvicmmmcnncnnss .9

AREA POPULATION.....c.ooemacaannanans 20000
NAME OF THE EAST/WEST STREET......... GERBER RD
MAME OF THE MORTH/SOUTH STREET....... VINEYARD
MAME OF THE ANALYST.................s FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD AMALYZED................. PH

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: EAST/MEST

CONTROL TYPE NORTHBOUMD: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB sB

LEFT 57 2 82 15
THRU 150 193 23 30
RIGHT 82 23 3 41

NUMBER OF LAMES AND LANE USAGE

LANES 2 2 2 2

LANE USAGE L +TR L + TR

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTBOUND 0.00 0 0
WESTBOUND 0.00 0 0
NORTHBOUND  0.00 90 100
SOUTHBOUND  0.00 90 100

VEHICLE COMPOSITION

% SU TRUCKS X COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EasTOUMD & ----------- 6 ------------ 6 -----
WESTEBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES  ADJUSTED  SIGHT DIST. FINAL

(Teble 10-2) VALUE ADJUSTHENT CRITICAL GAP

MINOR RIGHTS

NBE 6.10 5.60 0.00 5.60

SB 6.10 5.60 0.00 5.60
MAJOR LEFTS

EB 5.80 5.80 0.00 5.80

WB 5.80 5.80 0.00 5.80

MINOR THROUGHS .
NB 7.40 7.40 0.00 7.40
s8 7.40 7.40 0.00 7.40

MINOR LEFTS
NB 7.90 7.90 0.00 7.90
S8 7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

MAME OF THE EAST/WEST STREET...... GERBER RO

NAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

MOVEMENT

MINOR STREET
NB LEFT
THROUGH
RIGHT
MINOR STREET
SB LEFT
THROUGH
RIGHT
MAJOR STREET

EB LEFT
WB LEFT

FLOW-
RATE

v{pcph) ¢ (pcph)

POTEN-
TIAL

CAPACITY CAPACITY

RESERVE
CAPACITY

c=c¢c -v LOS
R SH

100
28

18
37
50

304
390
945

314
369
954

™7
780

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET
HAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS

OTHER INFORMATION.... EXISTING PLUS PROJECT

ACTUAL
MOVEMENT SHARED
CAPACITY

c (peph) ¢ (pcph)

] SH
262 262
369 369
945 397 945
284 284
349 349
954 551 954
™7 ™7
780 780

.-- GERBER RD

02-22-1996 ; PM

162 D
> 341> B
> 365 941 >B A

266 c
> 312> B
> 454 904 >A A

rer A
e A

ATTACHMENT 5E
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IDENTIFYING INFORMATION

PEAK HOUR FACTOR.....-cc.cvvsucannanns 9
AREA POPULATION....caccnmncannnnns ... 20000
NAME OF THE EAST/MWEST STREET......... FLORIN RD

NAME OF THE NORTH/SOUTH STREET....... VINEYARD RD

NAME OF THE ANALYST.......ccaenananna Fp
DATE OF THE ANALYSIS (mm/dd/yy).---.-- 02-22-1996
TIME PERIOD ANALYZED...:.uvernsvmmnnnn AM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION

MAJOR STREET DIRECTION: EAST/MWEST

CONTRCL TYPE NORTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 36 12 124 --
THRU 292 470 9 ==
RIGHT 49 ] 27 -

NUMBER OF LANES

LANES 2 2 2 --

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS
esTEOMD 0.0 o o
WESTBOUND 0.00 0 0
NORTHBOUND  0.00 90 100

SOUTHBOURD  -~-=--

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
s 0 (-J ------------ (-) -----
WESTBOUND 0 0
NORTHBOUND 0 0
SQUTHBOUND - --- -
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTHENT CRITICAL GAP

MINOR RIGHTS

NB 6.10 5.60 0.00 5.60
MAJOR LEFTS

WB 5.80 5.80 0.00 5.80
MINOR LEFTS

NB 7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... FLORIN RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD RD
DATE AND TIME OF THE AKALYSIS..... 02-22-1996 ; AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



ATTACHMENT 5E

CAPACITY AND LEVEL-OF-SERVICE Page-3

POTEN- ACTUAL
FLOW-  TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAPACITY CAPACITY

MOVEMENT v(pcph) ¢ (pcph) c (pecph) ¢ (pcph) c=¢ - v LOS

P N SH R SH
MINOR STREET
NB LEFT 152 180 178 178 2% E
RIGHT 33 882 882 882 849 A
MAJOR STREET
WB LEFT 15 671 671 671 656 A

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... FLORIN RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM £ &
OTHER INFORMATION.... EXISTING PLUS PROJECT C‘-; )
=7 2
a
4 C
1.
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IDENTIFYING INFORMATION

AVERAGE RUNNWING SPEED, MAJOR STREET.. 45
PEAK HOUR FACTOR.....uuveususssscacas .9

AREA POPULATION.....cc.vossaasnsenens 20000

NAME OF THE EAST/MEST STREET......... FLORIN RD
NAME OF THE NORTH/SOUTH STREET....... VINEYARD RD
NAME OF THE ANALYST..........cuveann. FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD AMALYZED.......uvcuuauns- PM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION

MAJOR STREET DIRECTION: EAST/MWEST

CONTROL TYPE WORTHBOUND: STOP SIGN

TRAFFIC VOLUMES

LEFT 36 34 85 --
THRU 489 408 9 --
RIGHT 139 6 23 --

NUMBER OF LANES

LANES 2 2 2 --

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

FOR RIGHT TURNS

100

GRADE ,  ANGLE
EASTBOUND --;:aa ------- 6
WESTBOUND 0.00 0
NORTHBOUND  0.00 90

SOUTHBOUND  =---~ ---

VEHICLE COMPOSITION

FOR RIGHT TURNS

% SU TRUCKS

AND RV'S

EasTBOUND ;----
WESTBOUND 0
NORTHBOUND 0

SOUTHBOUND ===

CRITICAL GAPS

% COMBINATION
VEHICLES

TABULAR VALUES  ADJUSTED

(Table 10-2
MINOR RIGHTS
NB 6.10
MAJOR LEFTS
WB 5.80
MINOR LEFTS
NB 7.90

IDENTIFYING INFORMATION

SIGHT DIST.

FINAL
CRITICAL GAP

5.80

7.90

NAME OF THE EAST/WEST STREE
NAME OF THE NORTH/SOUTH STR

DATE AND TIME OF THE AMALYSIS....

) VALUE ADJUSTMENT
5.60 0.00
5.80 0.00
7.90 0.00
Teoenns FLORIN RD

EET.... VINEYARD RD

. 02-22-1996 ; PM

OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

FLOMW-
RATE

MOVEMENT v(peph) © {pcph)

ACTUAL
MOVEMENT SHARED
CAPACITY CAPACITY

¢ {pcph) ¢ {pcph)

=

MINOR STREET

NB LEFT 104

RIGHT 28
MAJOR STREET

WB LEFT 42

IDENTIFYING THFORMATION

M SH
109 109
730 750
451 451

NAME OF THE EAST/WEST STREET...... FLORIN RD
NAME OF THE NORTH/SOUTH STREET.... VINEYARD RD

DATE AND TIME OF THE AMALYSIS
OTHER INFORMATION....

..... 02-22-1996 ; FM
EXISTING PLUS PROJECT

Page-3
RESERVE
CAPACITY
=c¢c -v LOS
R SH
5 E
702 A
409 A
P
(AN

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR.....ccuveeconnnnnans .8

AREA POPULATION...cvoucccnanaccaunnss 150000
NAME OF THE EAST/MWEST STREET......... GERBER RD
NAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST....ccvueunnnnncn. F&P

DATE OF THE ANALYS1S (mm/dd/yy)...... 05-17-1995
TIME PERIOD ANALYZED.......cnueeuna.s AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG
MAJOR STREET DIRECTION: NORTH/SOUTH
CONTROL TYPE EASTBOUND: STOP SIGN

CONTROL TYPE WESTBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB
W e 1 w0 o
THRU 0 4 222 27
RIGHT 36 0 2 72

NUMBER OF LANES AND LANE USAGE

LANES 1 1 1 1

LANE USAGE LTR LTR

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LAHE
GRADE ANGLE FOR RIGHKT TURNS FfOR RIGHT TURNS

EASTBOUND 0.00 Q0 20 N
WESTBOUND 0.00 90 20 N
NORTHBOUND 0.00 90 20 N
SOUTHBOUND  0.00 90 20 N

VEHICLE COMPOSITION

% SU TRUCKS X COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
EasTROUND 8 ----------- 6 ------------ a -----
WESTBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

EB 6.10 6.10 0.00 6.10

Ws 6.10 6.10 0.00 6.10
MAJOR LEFTS

SB 5.30 5.30 0.00 5.30

NB 5.30 5.30 0.00 5.30

MINOR THROUGHS
ER 6.90 6.90 0.00 6.90
wB 6.90 6.90 0.00 6.90

MINOR LEFTS
EB 7.40 7.40 0.00 7.40
wB 7.40 7.40 0.00 7.40

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... GERBER RD

NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN-

FLOM-  TIAL
RATE CAPACITY CAPACITY

v(pcph) c {(pcph)

ACTUAL
MOVEMENT

¢ (pcph)

SHARED
CAPACITY

2]

SH

(pcph}

RESE
CAPA
c=c

RVE
CITY

- v LOS
SH

MOVEMENT
P
MINOR STREET
EB LEFT 226
THROUGH 0
RIGHT 50
MINOR STREET
WB LEFT 1
THROUGH 6
RIGHT 0
MAJOR STREET
SB LEFT 0
NB LEFT 55

IDENTIFYING INFORMATION

455
506
902

403
478
713

850
981

437
489
902

376
462
713

850
981

L

Y v

482

442

437
489
902

376
462
713

850
981

Y v

v Vv v

207

435

211> ¢
489 >C A
853 > A

I »> B
456 >A A
713> A

850 A
926 A

NAME OF THE EAST/WEST STREET...... GERBER RD

NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD

DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. &5

PEAK HOUR FACTOR.....onvvvmvsranncnns .85

AREA POPULATION. s vsncencamncnnacnnnns 150000

NAME OF THE EAST/WEST STREET......... GERBER RD
NAME OF THE NORTH/SOUTH STREET....... EXCELSIOR RD
NAME OF THE ANALYST.......c....cn.s. F&P

DATE OF THE ANALYSIS (mm/dd/yy}...... 05-17-1995

TIME PERIOD ANALYZED.........vvvvenss PH

OTHER IMFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: NORTH/SOUTH

CONTROL TYPE EASTBOUND: STOP SIGN

CONTROL TYPE WESTBOUND: STOP SIGH

TRAFFIC VOLUMES

EB WB NB SB
& % 1 s o
THRU 1 2 32 185
RlGHf 64 0 2 157

NUMBER OF LANES AND LANE USAGE

LANES 1 1 1 1

LANE USAGE LTR LTR

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTEOUND 0.00 90 20 N
WESTBOUND 0.00 S0 20 N
NORTHBOUND  0.00 90 20 N
SOUTHBOUND  0.00 90 20 N

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES _% MOTORCYCLES
eastBOND (-] ----------- ;) ------------ ;) ----
WESTBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTHMENT CRITICAL GAP

MINOR RIGHTS

EB 6.10 6.10 0.00 .

WB 6.10 6.10 0.00 6.10
MAJOR LEFTS

SB 5.30 5.30 0.00 5.30

NB 5.30 5.30 0.00 5.30

MINOR THROUGHS
EB 6.90 6.90 0.00 6.90
WB 6.90 6.90 0.00 6.90

MINOR LEFTS
EB 7.40 7.40 0.00 7.40
WB 7.40 7.40 0.00 7.40

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... GERBER RD

NAME OF THE NORTH/SOUTH STREET.... EXCELSIOR RD
DATE AND TIME OF THE ANALYSIS..... 05-17-1995 ; P
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN-

FLOW- TIAL
RATE  CAPACITY CAPACITY
v(pcph) ¢ (pcph) © (peph)

MOVEMENT

RESE
CAPA
t=c

RVE
CITY

- v LDS
SH

MINOR STREET

EB LEFT 116
THROUGH 1
RIGHT a3

MINOR STREET

WB LEFT 1
THROUGH 3
RIGHT 0

MAJOR STREET
SB LEFT 0
NE LEFT 65

IDENTIFYING INFORMATION

457
506

353
447
Q4b

736

¥ v

L

309

372

315> B
478 »>B A
603 > A

307> B
420 >B A
Qb > A

671 A

NAME OF THE EAST/WEST STREET......
NAME OF THE NORTH/SOUTH STREET..
DATE AND TIME OF THE AMALYSIS

.. EXCELSIOR RD
05-17-1995 ; PM

OTHER INFORMATIONM.... EXISTING PLUS PROJECT

ACTUAL
MOVEMENT  SHARED
CAPACITY
c (pcph)
N SH
431 > 431
480 > 510 &4BO
686 > 686
308 > 308
423 > 376 423
Qb4 > Qb4
999 999
736 736
GERBER RD

ATTACHMENT 5E



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1

e e e e e e e ol e vl vl vl vl e e e e e e o v v e e e e e e e e R W T AR e R e e e e e e e e e e i e

IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45
PEAK HOUR FACTOR.....vcuuuavnsanscees %
AREA POPULATION. cccusccunuuvavnnnuses 20000

NAME OF THE EAST/WEST STREET......... CALVINE RD

MAME OF THE NORTH/SOUTH STREET....... WATERMAN RD
NAME OF THE AMALYST......cccacnennea- FP
DATE OF THE ANALYSIS (mm/dd/yy}...... 02-22-1996

TIME PERIOD ANALYZED..svvvceneavaanss AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG
MAJOR STREET DIRECTION: EAST/MWEST
CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 18 29 7 -]
THRU 241 264 2 -]
RIGHT 37 5 20 42

NUMBER OF LANES AND LANE USAGE

LANES 1 1 1 2

LANE USAGE LT + R

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS
EASTBOUND --;:;; ------- ; ------------ ; -----------------------
WESTBOUND 0.00 0 0
NORTHBOUKD  0.00 90 100
SOUTHBOUND  0.00 90 100

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
easTROUND a ----------- ; ------------ é -----
WESTBOUND 0 0 0
NORTHBOUND 0 0 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

NB 6.10 5.60 0.00 5.60

$B 6.10 5.60 0.00 5.60
MAJOR LEFTS

EB 5.30 5.30 0.00 5.30

WB 5.30 5.30 0.00 5.30

MINCR THROUGHS

NB 6.90 6.90 0.00 6.90

sB 6.90 6.90 0.00 6.90
MINOR LEFTS

NB 7.4D 7.40 0.00 7.40

SB 7.40 7.40 0.00 7.40

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... CALVINE RD

NAME OF THE NORTH/SOUTH STREET.... WATERMAN RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

MOVEMENT

MINOR STREET
NB LEFT
THROUGH
RIGHT
MINOR STREET
S8 LEFT
THROUGH
RIGHT
MAJOR STREET

EB LEFT
WB LEFT

POTE
FLOW-  TIAL

RATE CAPACITY

v{pcph) ¢ (peph) ¢ (pcph)

RESERVE
CAPACITY
c=c -v LOS
R SH

24

51

22
35

IDENTIFYING INFORMATION
NAME OF THE EAST/WEST STREET
NAME OF THE NORTH/SOUTH STREET.... WATERMAN RD
DATE AND TIME OF THE ANALYSIS,..... 02-22-1996 ; AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

293
360
785

298
350

831
822

@C’*C’/H

ACTUAL
MOVEMENT SHARED
CAPACITY CAPACITY
c (peph)
M SH
266 > - 266
345 > 504 345
785 > 785
280 > 305 280
336 > 336
778 778
a3 831
822 822
«+=» CALVINE RO

v Vv V¥

258> C
469 343 >A B
761 > A

290 272 »C C
329 > B
726 A

809 A
786 A

ATTACHMENT 5E



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45
PEAK HOUR FACTOR....... .
AREA POPULATION....cosnvnrnnnnnn w--=- 20000

NAME OF THE EAST/WEST STREET......... CALVINE RD

NAME OF THE NORTH/SOUTH STREET....... WATERMAN RD
NAME OF THE ANALYST....cceuencancnnss FP
DATE OF THE ANALYSIS (mm/dd/y¥}...... 02-22-1996
TIME PERIOD AMALYZED.....vnmonarannns PM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: 4-LEG

MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND: STOP SIGN

CONTROL TYPE SOUTHBOUMND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB SB

LEFT 36 32 4 1
THRU 120 261 9 1
RIGHT 78 é 41 18

NUMBER OF LANES AND LANE USAGE

LANES 1 1 1 2

LANE USAGE LT + R

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTBOUND 0.00 0 0
WESTBOLND 0.00 0 0
NORTHBOUND  0.00 90 100
SOUTHBOUND  0.00 90 100

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VEHICLES % MOTORCYCLES
sBoow (-) ----------- (_] ------------ l; -----
WESTBOUND 0 0 0
NORTHBOLUND 0 D 0
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

{Table 10-2} VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

NB 6.10 5.60 0.00 5.60

SB 6.10 5.60 D.00 5.60
MAJOR LEFTS

EB 5.30 5.30 0.00 5.30

Wb 5.30 5.30 0.00 5.30

MINOR THROUGHS

NB 6.90 6.90 0.00 6.90

SB 6.90 6.90 0.00 6.90
MINOR LEFTS

NB 7.40 7.40 0.00 7.40

SB 7.40 7.40 0.00 7.40

IDENTIFYING INFORMATEION

NAME OF THE EAST/WEST STREET...... CALVINE RD
NAME OF THE NORTH/SOUTH STREET.... WATERMAN RD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

MOVEMENT

MINOR STREET
N8B LEFT
THROUGH
RIGHT
MINCR STREET
SB LEFT
THROUGH
RIGHT
MAJCR STREET

EB LEFT
WB LEFT

POTE
FLOW- TIAL

RATE  CAPACITY
v(pcph) ¢ (peph)

ACTUAL
MOVEMENT
CAPACITY

c (peph)

SHARED
CAPACITY

SH

c (pcph)

RESERVE
CAPACITY

[

R SH

- v LOS

n
50

22

44
39

IDENTIFYING TNFORMATION

NAME OF THE EAST/WEST STREET....

357
414
895

316
388
780

833
08

330
M
895

284
366
780

833
908

v Y

667

320

.+ CALVINE RD

NAME OF THE NORTH/SOUTH STREET.... WATERMAN RD

DATE AND TIME OF THE ANALYSIS
OTHER INFORMATION....

330
391
895

366
780

833
Qo8

02-22-1996 ; PM
EXISTING PLUS PROJECT

v ¥ Y

601

317

325> B
380 »A B
845 > A

283 >B C
365 > B
e A

789 A
8% A

ATTACHMENT 5E



1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. 45

PEAK HOUR FACTOR........ccucucaennnas 9
AREA POPULATION........ccccconcannnan 20000
NAME OF THE EAST/WEST STREET......... CALVINE RD

NAME OF THE NORTH/SOUTH STREET,...... VINEYARD
NAME OF THE ANALYST....ccuccrcccnnses FP

DATE OF THE ANALYSIS (mm/dd/yy}...... 02-22-1996
TIME PERIOD ANALYZED.......cuvcvneu-- AM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFIC VOLUMES

EB WB NB 5B

LEFT 22 4 -- 31
THRU 87 146 -- 1
RIGHT 4 21 -- 56

NUMBER OF LANES

LANES 1 2 ue 1

ATTACHMENT 5E



ADJUSTMENT FACTORS

PERCENT
GRADE

EASTBOUND 0.00
WESTBOUND 0.00
NORTHBOUND -----

SOUTHBOUND  0.00

VEHICLE COMPOSITION

RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

0 0
0 1
%0 100

% SU TRUCKS % COMBINATION

AND RV'S VERICLES % MOTORCYCLES
eastso0 o ; ------------ é -----
WESTBOUND 0 0
NORTHBOUND - “an -

SOUTHBOUND 0 0
CRITICAL GAPS
TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS
SB

MAJOR LEFTS
EB

MINOR LEFTS
SB

6.10 5.60 0.00 5.60
5.80 5.80 0.00 5.80
7.90 7.90 0.00 7.90

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... CALVINE RD
NAME OF THE NORTH/SOUTH STREET.... VINEYARD
DATE AND TIME OF THE ANALYSIS..... 02-22-1996 : AM

OTHER INFORMATION....

EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN- ACTUAL
FLOW-  TIAL MOVEMENT SHARED
RATE CAPACITY CAPACITY CAPACITY

MOVEMENT vipcph) ¢ (pecph) ¢ (pcph) ¢ (peph)

p M SH
MINOR STREET
SB LEFT 38 502 492 > 492
> 723
RIGHT 68 or7 877 > or7
MAJOR STREET
EB LEFT 27 848 848 848

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET...... CALVINE RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS....., 02-22-1996 ; AM
OTHER INFORMATION.... EXISTING PLUS PROJECT

RESERVE
CAPACITY
c=c =-v LOS
R SH

> 455 > A
> 617 »A
> 908 > A

821 A

ATTACHMENT 5E
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IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET.. &5
PEAK HOUR FACTOR.......ccccccnnnuncsss 9
AREA POPULATION,..-c-cvcumcnnnnnas wasns 20000

NAME OF THE EAST/WEST STREET......... CALVINE RD

NAME OF THE NORTH/SOUTH STREET....... VINEYARD
NAME OF THE ANALYST.....cccenacnanans FP

DATE OF THE ANALYSIS (mm/dd/yy)...... 02-22-1996
TIME PERIOD AMALYZED......c.cucuuanan PM

OTHER INFORMATION.... EXISTING PLUS PROJECT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION

MAJOR STREET DIRECTIOM: EAST/WEST

COKTROL TYPE SOUTHBOUND: STOP SIGN

TRAFFEIC VOLUMES

LEFT 41 4 -- 36
THRU 109 133 -- 1
RIGHT 4 40 -- 160

NUMBER OF LANES

LANES 1 2 .- 1

ATTACHMENT 5E



ADJUSTMENT FACTORS Page-2

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS

EASTBOUND  0.00 0 0
WESTBOUND 0,00 0 0
NORTHBOUND ----- .
SOUTHBOUND  0.00 90 100

VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION

AND RV'S VERICLES % MOTORCYCLES
EastROUND ; ----------- 6 ———————————— ; -----
WESTBOUND 0 0 0
NORTHBOUND --- -—-- -
SOUTHBOUND 0 0 0
CRITICAL GAPS

TABULAR VALUES  ADJUSTED  SIGHT DIST. FINAL

(Tabie 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

SB 6.10 5.60 0.00 5.60
MAJOR LEFTS

EB 5.80 5.80 0.00 5.80
MINOR LEFTS

SB 7.90 7.90 0.00 7.90

IDENTIFYING TNFORMATION

NAME OF THE EAST/WEST STREET...... CALVINE RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS..... 02-22-1996 ; PM
OTHER INFORMATION.... EXISTING PLUS PROJECT

ATTACHMENT 5E



CAPACITY AND LEVEL-OF-SERVICE

POTEN-
FLOW-  TIAL
RATE  CAPACITY
MOVEMENT v{pcph) ¢ (pcph)

ACTUAL
MOVEMENT SHARED
CAPACITY CAPACITY

c (pcph} ¢ (pcph)

c

RESERVI
CAPACI
=c

R SH

E
TY
- v LOS

P
MINOR STREET
SB LEFT 4t 470
RIGHT 196 976
MAJOR STREET
EB LEFT 50 841

IDENTIFYING INFORMATION

566

410 » A
>A
780 » A

™ A

NAME OF THE EAST/WEST STREET.

M SH
454 > - 454
> B0
976 > 976
841 841
.«-. CALVINE RD

NAME OF THE NORTH/SOUTH STREET.... VINEYARD

DATE AND TIME OF THE ANALYSIS

eens 02-22-1996 ; PM

OTHER INFORMATION.... EXISTING PLUS PROJECT

-

ATTACHMENT 5E



Existing Plus Project A.M. Peak
Eider Creek Rd. and S. Wait Ave.

ATTACHMENT 5E

B WB NB SB
1 |LT Volume 6% 47 127 2
2 |TH Volume 103 203 1063 536
3 |RT Volume 60 40 66 112
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |JLanes on Subject Approach 1 2 1 1
6 |Lanes on Opposing Approach 2 1 1 1
7 |LT Fiow Rate 76.667 | 52.222 | 141.11 | 2.2222
8 |TH Flow Rate 114.44 | 225.56 | 1181.1 | 595.56
9 |RT Flow Rate 66.667 | 44.444 | 73.333 | 124.44
10 |Approach Flow Rate 257.78|322.22: 1395.6 | 722.22
11 |Proportion LT 0.30 0.16 0.10 0.00
12 [Proportion RT 0.26 0.14 0.05 017
13 ]Opposing Approach (Direction) WB BB SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 257.78|322.22 | 1395.6 | 722.22
16 |Opposing Approach Flow Rate 290 232 650 1256
17 |Conflicting Approaches Flow Rate 1906 | 1806 522 522
18 |Total Intersection Flow Rate 2453.8 | 2460.2 | 2567.6 | 2500.2
19 |Proportion, Subject Approach Flow Rate 0.11 0.13 0.54 0.29
20 |Proportion, Opposing Approach Flow Rate 0.12 0.09 0.25 0.50
21 |Proportion, Conflicting Approaches Flow Rate 0.78 0.77 0.20 0.21
22 [LT, Opposing Approach 47 69 2 127
23 |RT, Opposing Approach 40 60 112 66
24 |LT, Conflicting Approaches 129 129 116 116
25 |RT, Conflicting Approaches 178 178 100 100
26 |Proportion LT, Opposing Approach 0.16 0.30 0.00 0.10
27 |Proportion RT, Opposing Approach 0.14 0.26 0.17 0.05
28 |Proportion LT, Conflicting Approaches 0.07 0.07 0.22 0.22
29 [Proportion RT, Conflicting Approaches 0.09 0.09 019 0.19
30 |Approach Capacity 174 467 845 711
31 |Volume/Capacity Ratio 1.48 0.69 1.65 1.02
32 |Delay 274 14 531 47
33 |Level of Service C F F
34 |Average Delay {Intersection)
35 |Level of Service (Intersection)




Existing Plus Project P.M. Peak
Elder Creek Rd. and S. Watt Ave.

ATTACHMENT 5E

B WB NB SB
1 JLT Volume 98 99 105 43
2 |TH Volume 197 130 873 1209
3 |RT Volume 150 24 68 72
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 1 2 1 1
6 |Lanes on Opposing Approach 2 1 1 1
7 |LT Flow Rate 108.89| 110 |116.67|47.778
8 |TH Flow Rate 218.89|144.44| 970 |1343.3
9 |RT Flow Rate 166.67 | 26.667 | 75.556 80
10 [Approach Flow Rate 494.44 | 28111 | 1162.21471.1
11 |Proportion LT 0.22 0.39 0.10 0.03
12 |Proportion RT 0.34 0.09 0.07 0.05
13 |Opposing Approach (Direction) WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 494.44 | 281.11  1162.2|1471.1
16 |Opposing Approach Flow Rate 253 445 1324 | 1046
17 {Conflicting Approaches Flow Rate 2370 : 2370 698 698
18 {Total Intersection Flow Rate 3117.4 1 3096.1|3184.2| 3215.1
19 {Proportion, Subject Approach Flow Rate 0.16 0.09 0.36 0.46
20 §Proportion, Opposing Approach Flow Rate 0.08 0.14 0.42 0.33
21 [Proportion, Conflicting Approaches Flow Rate 0.76 0.77 0.22 0.22
22 |LT, Opposing Approach 99 98 43 105
23 |RT, Opposing Approach 24 150 72 68
24 |LT, Conflicting Approaches 148 148 197 197
25 |RT, Conflicting Approaches 140 140 174 174
26 |Proportion LT, Opposing Approach 0.39 0.22 0.03 0.10
27 |Propertion RT, Oppesing Approach 0.09 0.34 0.05 0.07
28 |Proportion LT, Conflicting Approaches 0.06 0.06 0.28 0.28
29 |Proportion RT, Conflicting_; Approaches 0.06 0.06 0.25 0.25
30 JApproach Capacity 116 492 747 758
31 |Volume/Capacity Ratio 4.26 0.57 1.56 1.94
32 |Delay H##### 9 369 1591
33 ]Level of Service F B F F
34 jAverage Delay (Intersection)
35 |Level of Service (Intersection)




Existing Plus Project A.M. Peak
Excelsior Rd and Florin Rd

ATTACHMENT 5E

NB SB
1 |LT Volume 69 50 29 2
2 |TH Volume 116 161 225 54
3 |RT Volume 10 6 132 37
4 |Peak Hour Factor 0.90 0.90 0.90 0.80
5 [JLanes on Subject Approach 1 1 1 1
6 |}Lanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 76.667 | 55.5566 | 32.222 | 2.2222
8 |TH Flow Rate 128.89 | 178.89! 250 60
9 |RT Flow Rate 11.111 1 6.6667 | 146.67 ! 41.111
10 |Approach Flow Rate 216.67 | 241.11 , 428.89 | 103.33
11 |Proportion LT 0.35 0.23 0.08 0.02
12 |Proportion RT 0.05 0.03 0.34 0.40
13 |Opposing Approach (Direction) WB ==] SB NB
14 Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 |Subject Approach Flow Rate 216.67 | 241.11 |/ 428.89}103.33
16 |Opposing Approach Flow Rate 217 195 93 386
17 JConflicting Approaches Flow Rate 479 479 412 412
18 |Total Intersection Flow Rate 912.671915.11 1 933.89|901.33
19 |Proportion, Subject Approach Flow Rate 0.24 0.26 0.46 0.11
20 |Proportion, Opposing Approach Flow Rate 0.24 0.21 .10 0.43
21 |Proportion, Conflicting Approaches Flow Rate 0.52 0.52 0.44 0.46
22 LT, Opposing Approach 50 69 2 29
23 |RT, Opposing Approach 6 10 37 132
24 |LT, Conflicting Approaches 31 31 119 119
25 |RT, Conflicting Approaches 169 169 16 16
26 |Proportion LT, Opposing Approach 0.23 0.35 0.02 0.08
27 |Proportion RT, Opposing Approach 0.03 0.05 0.40 0.34
28 |Proportion LT, Conflicting Approaches 0.06 0.06 0.29 0.29
29 |Proportion RT, Conflicting Approaches 0.35 0.35 .04 0.04
30 JApproach Capacity 527 503 627 485
31 [Volume/Capacity Ratio 0.41 0.48 0.68 0.21
32 |Delay 5 6 13 2
33 [Level of Service B C A
34 |Average Delay (Intersection)
35 |]Level of Service {Intersection)




Existing Plus Project P.M. Peak
Excelsior Rd and Florin Rd

ATTACHMENT 5E

B WB NB SB
1 JLT Volume 62 130 9 8
2 |TH Volume 137 170 59 157
3 |RT Volume 30 3 72 92
4 {Peak Hour Factor 0.90 0.90 0.90 0.90
5 |lLanes on Subject Approach 1 1 1 1
6 |Lanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 68.889 | 144.44 10 8.8889
8 |TH Flow Rate 152.22 | 188.89 | 65.556 | 174.44
9 |RT Flow Rate 33.333[3.3333| 80 102.22
10 JApproach Flow Rate 254.44 | 336.67 | 155.56 | 285.56
11 [Proportion LT 0.27 0.43 0.06 0.03
12 {Proportion RT 0.13 0.01 0.51 0.36
13 |Opposing Approach (Direction) WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 254.44 1 336.67 | 155.56 ; 285.56
16 |Opposing Approach Flow Rate 303 229 257 140
17 |Conflicting Approaches Flow Rate 397 387 532 532
18 |Total Intersection Flow Rate 054.44 | 962.67 | 944.56 | 957.56
19 |Proportion, Subject Approach Flow Rate 0.27 0.35 0.16 0.30
20 Proportion, Opposing Approach Flow Rate 0.32 0.24 0.27 0.15
21 [|Proportion, Conflicting Approaches Flow Rate 0.42 0.41 0.56 0.56
22 |LT, Opposing Approach 130 62 8 9
23 |RT, Opposing Approach 3 30 92 72
24 |LT, Conflicting Approaches 17 17 192 192
25 |RT, Conflicting Approaches 164 164 33 33
26 |Proportion LT, Opposing Approach 0.43 0.27 0.03 0.06
27 |Proportion RT, Opposing Approach 0.01 0.13 0.36 0.51
28 |Proportion LT, Conflicting Approaches 0.04 0.04 0.36 0.36
29 |Proportion RT, Conflicting Approaches 0.41 0.41 0.06 0.06
30 [Approach Capacity 573 672 428 494
31 {Volume/Capacity Ratio 0.44 0.50 0.36 0.58
32 |Delay 5 7 4 9
33 |Level of Service B A B
34 JAverage Delay (Intersection)
35 |JLevel of Service (Intersection)




Existing Plus Project A.M. Peak
Elk Grove-Florin Rd and Florin Rd

ATTACHMENT 5E

BB WB NB SB
1 |LT Volume /98, | 192 | 328 | 261
2 |TH Volume | 469) | 683 | 661 | 337
3 |RT Volume \210/ | 500 | 138 | 91
4 - |Peak Hour Factor _ | o.90 | 0.90 | 0.90 | 0.90
5 |Lanes on Subject Approach 2 2 1 1
6 |Lanes on Opposing Approach 2 2 1 1
7 |LT Flow Rate 108.89 | 213.33!364.44| 290
8 |TH Flow Rate 521.11 | 758.89 | 734.44 | 374.44
9 |RT Flow Rate 233.33 | 555.56 | 1563.33 | 101.11
10 JApproach Flow Rate 863.33 | 1527.8 | 1252.2| 765.56
11 |Proportion LT 0.13 0.14 0.29 0.38
12 |Proportion RT 0.27 0.36 0.12 0.13
13 {Opposing Approach (Direction) WB EB B NB
14 jConflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 |Subject Approach Flow Rate 863.33|1527.8| 1252.2 | 765.56
16 |Opposing Approach Flow Rate 1375 777 689 1127
17 |Conflicting Approaches Flow Rate 1816 1816 | 2152 | 2152
18 |Total Intersection Flow Rate 4054.3|4120.8|4093.2|4044.6
19 |Proportion, Subject Approach Flow Rate 0.21 0.37 0.31 0.19
20 |Proportion, Opposing Approach Flow Rate 0.34 0.19 017 0.28
21 |Proportion, Conflicting Approaches Flow Rate 0.45 0.44 0.53 0.53
22 |LT, Opposing Approach 192 98 261 328
23 |RT, Opposing Approach 500 210 91 138
24 |LT, Conflicting Approaches 589 589 290 290
25 |RT, Conflicting Approaches 229 229 710 710
26 |Proportion LT, Opposing Approach 0.14 0.13 0.38 0.29
27 |Proportion RT, Opposing Approach 0.36 0.27 0.13 0.12
28 |Proportion LT, Conflicting Approaches 0.32 0.32 0.13 0.13
29 |Proportion RT, Conflicting Approaches 0.13 0.13 0.33 0.33
30 |Approach Capacity 622 659 495 480
31 |Volume/Capacity Ratio 1.39 2.32 2.53 1.59
32 |Delay 1986 6655 | 14936 | 428
33 {Level of Service F F F
34 |Average Delay (Intersection)
35 |Level of Service {Intersection)




Existing Plus Project P.M. Peak
Elk Grove-Florin Rd and Florin Rd

ATTACHMENT 5E

B WB NB 8
1 |LT Volume 84 226 346 649
2 {TH Volume 764 672 515 752
3 |RT Volume 465 482 228 130
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 2 2 1 1
6 |Lanes on Opposing Approach 2 2 1 1
7 |LT Flow Rate 93.333 | 251.11|384.44|721.11
8 |TH Flow Rate 848.89 | 746.67 | 572.22 | 835.56
9 |[RT Flow Rate 516.67 | 535.56 | 253.33 | 144.44
10 JApproach Flow Rate 1458.91533.3| 1210 |1701.1
11 |Proportion LT 0.06 0.16 0.32 0.42
12 |Proportion RT 0.35 0.35 0.21 0.08
13 {Opposing Approach (Direction) WB B S8 NB
14 {Conflicting Approaches {Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 {Subject Approach Flow Rate 1458.9 | 1533.3| 1210 |1701.1
16 |Opposing Approach Flow Rate 1380 | 1313 | 1531 1089
17 {Conflicting Approaches Flow Rate 2620 | 2620 | 2693 | 2693
18 |Total Intersection Flow Rate 5458.9 | b466.3| 5434 |5483.1
19 |Proportion, Subject Approach Flow Rate 0.27 0.28 0.22 0.31
20 |Proportion, Opposing Approach Flow Rate 0.25 0.24 0.28 0.20
21 {Proportion, Conlflicting Approaches Flow Rate 0.48 0.48 0.50 0.49
22 |LT, Opposing Approach 226 84 649 346
23 |RT, Opposing Approach 482 465 130 228
24 LT, Conflicting Approaches 995 995 310 310
25 {RT, Conflicting Approaches 358 358 947 947
26 |Proportion LT, Opposing Approach 0.16 0.06 0.42 0.32
27 |Proportion RT, Opposing Approach 0.35 0.35 0.08 0.21
28 {Proportion LT, Conflicting Approaches 0.38 0.38 0.12 0.12
29 [{Proportion RT, Conflicting Approaches 0.14 0.14 0.35 0.35
30 |Approach Capacity 592 627 481 567
31 |Volume/Capacity Ratio 2.46 2.44 2.52 3.00
32 |Delay 11668 | 10806 | 14270 | 89765
33 |Level of Service F F F
34 JAverage Delay (Intersection)
35 |Level of Service (Intersection)




Existing Plus Project A.M. Peak
Bradshaw and Calvine

ATTACHMENT 5E

B WB NB SB
1 LT Volume 143 63 5 29
2 |TH Volume 131 182 4486 272
3 |RT Volume 12 65 31 89
4 [Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 1 1 1 1
6 |Lanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 158.89 70 5.5556 | 32.222
8 |TH Flow Rate 145.56 | 202.22 | 495.56 ; 302.22
9 |RT Flow Rate 13.333 | 72.222 | 34.444 | 98.889
10 fApproach Flow Rate 317.78 | 344,44 | 535.56 | 433.33
11 Proportion LT 0.50 0.20 0.01 0.07
12 |Proportion RT 0.04 | 0.21 | 0.06 | 0.23
13 [Opposing Approach (Direction) WB 2] B NB
14 [Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 |Subject Approach Flow Rate 317.78 1 344.44 | 535.56 | 433.33
16 |Opposing Approach Flow Rate 310 286 390 482
17 |Conflicting Approaches Flow Rate 872 872 596 596
18 |Total Intersection Flow Rate 1499.8 1502.4 1 1521.6 | 1511.3
19 |Proportion, Subject Approach Flow Rate 0.21 0.23 0.35 0.29
20 |Proportion, Opposing Approach Flow Rate 0.21 0.19 0.26 0.32
21 |Proportion, Conflicting Approaches Flow Rate 0.58 0.58 0.39 0.39
22 |LT, Opposing Approach 63 143 29 5
23 |RT, Opposing Approach 65 12 89 31
24 |LT, Conflicting Approaches 34 34 206 208
25 |RT, Conflicting Approaches 120 120 77 77
26 |Proportion LT, Opposing Approach 0.20 0.50 0.07 0.01
27 |Proportion RT, Opposing Approach 0.21 0.04 0.23 0.06
28 |Proportion LT, Conflicting Approaches 0.04 0.04 0.35 0.35
29 (Proportion RT, Conflicting Approaches 0.14 0.14 0.13 0.13
30 {Approach Capacity 467 350 5380 555
31 |Volume/Capacity Ratio 0.68 0.98 0.91 0.78
32 |Delay 32 19
33 |Level of Service E C
34 JAverage Delay (intersection)
35 JLevel of Service (Intersection)




Existing Plus Project P.M. Peak

Bradshaw and Calvine

ATTACHMENT 5E

B WB NB SB
1 |LT Volume 105 45 7 51
2 |TH Volume 114 147 314 537
3 |RT Volume 11 23 68 135
4 |Peak Hour Factor 0.90 0.90 0.20 0.80
5 |Lanes on Subject Approach 1 1 1 1
& |Lanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 116.67 50 7.7778 | 56.667
8 |TH Flow Rate 126.67 | 163.33 | 348.89 | 596.67
8 |RT Flow Rate 12.222 | 25.556 | 75.556| 150
10 JApproach Fiow Rate 255.56 | 238.89 | 432.22 | 803.33
11 }jProportion LT 0.46 0.21 0.02 0.07
12 JProportion RT 0.05 0.11 0.17 0.19
13 {Opposing Appreach (Direction) WB B SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB,WB
15 |Subject Approach Flow Rate 255.56 | 238.89 | 432.22 | 803.33
16 |Opposing Approach Flow Rate 215 230 723 389
17 |Conflicting Approaches Flow Rate 1112 | 1112 445 445
18 |Total Intersection Flow Rate 1582.6 | 1580.9| 1600.2 | 1637.3
19 [Proportion, Subject Approach Flow Rate 0.16 0.15 0.27 0.49
20 |Proportion, Opposing Approach Fiow Rate 0.14 0.15 0.45 0.24
21 |Proportion, Conflicting Approaches Flow Rate 0.70 0.70 0.28 0.27
22 LT, Opposing Approach ' 45 105 51 7
23 |RT, Opposing Approach 23 11 135 68
24 |LT, Conilicting Approaches 58 58 150 150
25 |RT, Conflicting Approaches 203 203 34 34
26 [Proportion LT, Opposing Approach 0.21 0.46 0.07 0.02
27 |Proportion RT, Opposing Approach 0.11 0.05 0.19 0.17
28 [Proportion LT, Conflicting Approaches 0.05 0.05 0.34 0.34
29 |Proportion RT, Conflicting Approaches 0.18 0.18 0.08 0.08
30 JApproach Capacity 354 265 624 708
31 (Volume/Capacity Ratio 0.72 0.90 0.69 1.13
32 |Delay 31 14 74
33 |Level of Service E C F
34 JAverage Delay (Intersection)
35 |Level of Service {Intersection)




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Catcutation Form 1
Intersection: BRADSHAW RD AND FLORIN RO Design Hour: AM

Problen Statement: EXISTING PLUS PROJECT{M )

Step 1. 10ENTIFY LANE GECMETRY Step 4. LEFT TURN CHECK | Step &b, VOLUME ADJUSTMENT FOR ]

!
| Approach 3:BRADSHAW RD |  ----ee- Approach----- | MULTIPHASE SIGHAL OVERLAP |
|1 2 2] n | :-1- -2~ =3~ 4| Possible  Volume  Adjusted|
| Rt | ] |a.No. of change : ©0 0 0 O|Prob- Critical Carryover Critical|
FLORIN RO |[RTTTL| | intervals/hour : |able Volume to next Volume |
------------- THHHT -----«-v--=-=|b.LT capacity on : 0 0 0 0|Phase in vph phase in wph |
Approach 1 << | >> “--RT 1 | change ¢(vph) ; [mmmmmmm e e |
1 LT--" vvvy  <"-RTH le.6/C ratio : 0 0 0 0|B2B1  B85(B1Y 195- 85= 110(B2) 85|
LTH-"> <«-TH 2 |d.Opposing volume : 0 O 0  O|aA1B2 110¢B2) 150- 110= 40(A1)  110|
2 TH--» <v-LTH | in vph : |a1A2  181(A2) DR 40(AT) 181]
RTH-v> A v--LT 1 je.LT capacity on 0 0 0 0[B4B3 31(B4) 221- 31= 190(B3) 31|
© RT--v << ] >> Approach 2 | green (vph) [A4B3  190¢B3) 672- 190= 482(A4)  190|
------------- LLTRR -------------|f.LT capacity in : 0 0 ] O}A3A4  4B2(A4) DR 291(A3) 482
} TTHTT |FLORIN RD | veh (bre) : i |
L I |g.Left turn volume = O 0 0 0] |
la 2 1] | in wvph : ' | i
| Approach 4:BRADSHAW |h.15 volume > cap. : : |
| (g>f) ? : | |
, . |
Step 2. IDENTIFY VOLUMES, in vph I Step 5. ASSIGN LAME VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES I
| I I I |
| |122 | | 195(B1B2)+1B1¢A2)+221(B4B3)+482(A4) |
| Approach 3| |------- 79923  -e----- | |
3: LT= 55 | | | 2:RT= 147 | 21151 A 167 | = 1079 vph |
TH= 582 | | { TH=362 | Pl < 181 | |
RT= 172 | v | LT= 8 | vy <- 181 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- B85 | SERVICE |
<--Approach 2 | | (compare step 7 wWith table 6) |
| I |
I I | ¢ | I
Approach 1--» | 195 -~ | e |
-------------------------- | 89 -> << | i
1:LT= 195 | ~ | 4z RT= 108 | 89 -> [ 1111 | Step 9. RECALCULATE ]
TH= 178 | bl TH=1344 | 214 -v | |
RT= 214 | I} LT= 402 === 21661 ---m--- |Geometric Change: |
| Approach 4} | i 28770} ISsignal Change: |
| i 11228 IVolume Change: |
} + |
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signat) | |
--# y-- B2B} | | Approach 3| | |
I ! I I |
--* AND <-- A1B2 AND | i | | |
--> OR wv-- /OR A2B1 | ] | | |
--» <--  A1A2 [==m=mmmmmmmee emmmmeeeeees | |
| Approach 1 | |
| < B4B3 | | |
> | | See Step 6b. i |
| | ap <~ A3B4 AND | | |
v>0R | | JOR A483 | Approach 2 | |
| ~ A3A4 frommmmmmeemee mmmmememeees | |
v o | I | I !
""""""""""""""""""""""""""""" I | I I |
Al ==> A3 | B1 v-- B3 <| | | | | |
v~ | || | Approach 4| | Exclusive right turns reduced 30 % |
A2 <-- Ak | B2--" B4 |> | } v/C Ratio = .78 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculetion Form 1
Intersection: BRADSHAW RD AND FLORIN RD Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT (i)

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW RD | --e-ee- Approach----- | MULTIPHASE SIGHAL OVERLAP |
1 2 2] g | :-1- -2- 3. -4-| Possible  Volume Adjusted|
| R U | N la.No. of change : 0 0 0 O|Prob- Critical Carryover Critical|
FLORIN RD |RTTTL] | intervais/hour : |able Volume to next Volume |
------------- THHHT -------------|b.LT capacityon = 0 0 0 O|Phase in vph phase in vph |
Approach 1 << | » > *--RT 1 | change (vph) : [-=emmm e e e |
1 LT--*  vvv <-RTH |e.6/C ratio : 0 0 0 0|B2B1 122(B1) 228- 122= 106(B2) 122|
LTH-*> <-TH 2 |d-Opposing volume = ©0 O 0  D0[A1B2 106¢B2) 299- 106= 193(A1)  106|
2 TH--» <v-LTH | in wph : |a1A2  193(A1) OR  136(A2) 193]
RTH-v> ~as v--LT 1 |e.LT capacity on : O 0 0 0|B483 87(B4) 185- .87= 98(B3) 87|
1 RT--v << | >> Approach 2 | green {vph) : |A4B3  9B(B3) 386~ 98= 28B(A4) 98|
------------- LLTRR =---=w------u-|f,LT capacity in : 0 0 0 OfA3A4 733(A3) OR 2BB(A4) 733|
| TTHTT |FLORIN RD | wph (bte) : }
| H H |g-Left turn volume : 0 0 0 D
l2a 2 1] | in vph : ]
| Approach 4:BRADSHAW [h.Is volume > cap. : :
| (g»f) 7 : I
Step 2. IDENTIFY VOLUMES, in wph Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|
I
!
|
I
I
|
|
|277 | |228¢B1B2)+193¢A1)+185(B4B3)+733(A3) |
| Approach 3| |-~----- 73378 0 meeesas | |
3: LT=157 | | | 2:RT= 100 | 23317 ~- 100 | = 1339 vph
TH=1465 | | | m=27m | i1 < 136 | |
RT= 272 | v | vwt=122 | <YV > <- 136 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 122 | SERVICE |
<-~Approsch 2 | | (compare step 7 with table 6) |
I !
| | | | !
Approach 1--> | 228 -~ S L L LD ]
-------------------------- | 180 -> <<t | |
1:LT= 228 | ~ | 4z RT= 111 | 180 -> L1 | Step 9. RECALCULATE |
TH= 360 |} || TH=772 | 498 -v | |
RT= 498 | | | L1=335 |======-- 11331 --wuum= |Geometric Change: |
| Approach 4] | | 85881 | |$ignal Change: |
| | 51661 | |volume Change: |
w + t |
Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) | |
--" y-~  B281 | | Approach 3| | |
| I | | I
--~ AND <-- A1B2 AND J | | | |
--> OR v-- JOR A2B1 i | | i |
--» <-- AlA2 fommimmmmmmeee e | I
| Approach 1 i I
| < B4g3 z | |
> | | See Step 6b. | I
| { awD <~ A3B4 AND | | i
v>oR || JOR A4B3 | Approach 2 | |
|~ A3A4 |-----mmeeeee s | |
v | | | | | |
--------------------------------------- ! I | | |
Al --> A3 | Bt v-- B3 <| | | | | |
v~ I 1 1 | Approach 4| | Exclusive right turns reduced 40 % |
| | ] |

V/C Ratio = .971




Critical Movement Analysis: PLANMHING

Calculation Form 1

Intersection: BRADSHAMW RD AND ELDER CREEK RD
roblem Statement: EXISTING PLUS PROJECT (pd)

Design Hour: AM

ATTACHMENT 5E

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW Approach----- ] MULTIPHASE SIGNAL OVERLAP |
|1 2 1] ~ | : -1- -2- -3- -4} Possible Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 Ojprob- Critical Carryover Criticai

ELDER CREEK Rf R T T T L | | intervals/hour : jable Volume to next Volume |
------------- THHHT =--=---ecuenec|b.LT capacity on  : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | » > ~--RT 1 | change ¢(vph) R e EEELELELELELEL S LR !
1 LT--" vVvYy <~-RTH |c.6/C ratio : D 0 0 0jatB2 89(A1) OR  45(B2) 89|
LTH-"> <--TH |d.Opposing volume : 0 0 0  O0JA2B1 151(A2) OR 16(B1) 151]

TH-~> <v-LTH 1 | in vph : |B4B3 6(B4) 140- 6= 134(B3) 6}

1 RTH-v>  ~~» v--LT |e.LT capacityon : 0 0 0 O|a4B3  134(B3) 737- 134= 603(A4) 134|
RT--v << | >> Approach 2 | green (vph} : |A3A4  603(A4) OR 332(A3) 603 |
------------- LLTRR ---=---=-----|f.LT capacity in : 0 0 0 0f |
| TTHTT |ELDER CREEK R| wph (bre) : | |

| W H lg.Left turn volume : 0 O O 0] |
EERRE | in vph | |

| Approach 4:BRADSHAMW fh.1s volume > cap. : : |

| (gf)? | |

--------------- + + |

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES {
| | | !

| | 133 | |BP(A1)+151(A2)+140(B4BI )+603 (A4 ) i

| Approach 3] |--=---- 333 eeeeees | i

3: LT= 61 | {2:RT= B 6226 A= B| = QB3 vph ‘
TH= 663 | | | TH=135 | | Hl < 135 | |

RT= 136 | v | L= 17 | <vVv> w+ 16 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | | SERVIGE H
<--Approach 2 | | (compare step 7 with table 6) |

| by |

| | | ¢ | [

Approach 1--> | N |

-------------------------- |45 -~ < ARy ] |

1:LT= 45 | ~]4:RT= 31 | 36+ | | ++ | step 9. RECALGULATE |

TH= 36 i { f TH=1442 t 53 +v |
RT= 53 | |} L1=140 fm------ I A A |Geometric Change: |
| Approach 4] | | 4303 | |signal Change: |

| | 0761 |volume Change: |

mmmrozooss + + |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph i COMMENTS |

| (two phase signal) | |

-t A1B2 | | approach 3| | |

--> | | i | |

<-- A2B1 | | i | |

v-- | | | | |

| < B4B3 [-====m=mmmme e | i

> | Approach 1 | |

| | AND <~ A3B4 AND | | i
v>0R || JOR A4B3 | See Step 6b. | |
I~ A3A4 | | |

v | Approach 2 | |
|-===mmmmmmmee e | |

| | | | |
""""""""""""""""""""""""" I | | | |

Al --> A3 | Bl v-- B3 <| | | | | |
v " | 1 1 | Approach 4| | Exclusive right turns reduced 30 % |

A2 <=- AL | B2 --*~ B4 |» i | v/C Ratio = .71 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: BRADSHAW RD AND ELDER CREEK RD Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT LM)

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAW Approach----- | MULTIPHASE SIGNAL OVERLAP |
f1 2 1] ~ | : == =2- -3- -4- Possible  Volume Adjusted]
| R L | N |a.No. of change : 0 0 O O|Prob- Critical Carryover Critical]

ELDER CREEK R| RT T T L | | intervals/hour : |able Volume to next Voiume |
------------- THHHT ~------------]b.LT capacityon : 0 - O 0  O|Phase in vph phase in vph |
Approach 1 < < | > > *--RT 1 | change (vph) : f-- e ees |
1 LT--% VA <*~RTH |c.G/C ratio = 0 0 0 0jA1B2  232¢(A1) OR 130(B2) 232|
LTH-~> <--TH {d.opposing volume : O 0 0 0{A281 B4(A2) DR  44(B1) B4 |
TH--> <v-LTH 1 i in vph : |B4B3  14(B4) 94- 14= 80(B3) 14|
1 RTH-v> nAA v--LT ]e.LT capacity on : O 0 0 0]A483 BO(B3) 495- 80= 415(A4) BO|
RT--v << | > > Approach 2 | green {vph) : |A3A4  B13¢A3) OR 415(A4) B13|
------------- LLTRR -------------|f.LT capacityin : 0 0 O 0]
| T THTT {ELDER CREEK R| wvph (bre) :
| B H ] |g.Left turn volume : 0 O 0 0|
|1 11 | | in vph : |
| Approach 4:BRADSHAW |h.Is volume » cap. : :
| texf) 2 : |

Step 5. ASSIGN LANE VOLUMES, in vph I Step 7. SUM OF CRITICAL VOLUMES

| 88 | |232¢A1)+B4(A2)+94 (B4B3)+B13(A3)
| Approach 3] |------- 6111 memeeee |
3: LT= 14 | | j 2:RT= T | 8334 *~ T = 1223 vph
TH=1626 | | | TH= 40 | 1111 < 40 |
RT= 68 | v | L1= 4 | <vV> v+ 44 | Step 8. INTERSECTION LEVEL OF
-------------------------- | | SERVICE
<--Approach 2 | | (compare step 7 with table 6)
! |
| : N
Approach 1--> | N EEL R
-------------------------- | 130 -~ <A A i =
1:LT= 130 | ~ ] 4z RT= 35 | 97 + | | ++ ] step 9. RECALCULATE
TH= 97 | | {1 TH=954 | 135 +v
RT= 135 | i L1= 94 |--=---- N |Geometric Change:
| Approsch 4| | | 9963 | |signal Change:

I I 4505 | |volume Change:

Step 3. IOENTIFY PHASING Step 6a. CRITICAL VOLUMES, in vph COMMENTS

(two phase signal)

I
I
I
|
I
I

L]
1
v

-t AlB2 | Approach 3|
<--  A2B1 | |
| |
| < B4B3 |-=mmmmmmmeee e |
> | Approach 1 |
| | AND < A3B4 AND | |
v>0R || /OR A4B3 | See Step 6b.
| * A3Ré | |
v [ Approach 2 |
[=ommmmmmmemem mmmmmmeeee |
| t | I
--------------------------------------- | | | |
Al --> A3 | Bl v-- B3 <| | | | ;
v | 1 | | Approach 4| { Exctusive right turns reduced / %
I |

V/C Ratio = .89




Existing Plus Project A.M. Peak
Excelsior and Calvine

ATTACHMENT 5E

B WB NB SB
1 |LT Volume 27 7 49 5
2 [TH Volume 102 86 229 61
3 |RT Volume 59 23 11 6
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |Lanes on Subject Approach 1 1 1 1
6 (Lanes on Opposing Approach 1 1 1 1
7 _|LT Flow Rate 30 7.7778 | 54.444 | 5.5556
8 |TH Flow Rate 113.33 | 95.556 | 254.44 | 67.778
9 |RT Flow Rate 65.556 | 25,5656 | 12.222 | 6.6667
10 JApproach Flow Rate 208.89 | 128.89 | 321.11 80
11 {Proportion LT 0.14 0.06 0.17 0.07
12 §Proportion RT 0.31 0.20 0.04 0.08
13 jOpposing Approach (Direction) WB EB SB NB
14 [Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 208.89 | 128.89| 321.11 80
16 |Opposing Approach Fiow Rate 116 188 72 289
17 |Conflicting Approaches Flow Rate 361 361 304 304
18 |Total intersection Flow Rate 685.89|677.85|697.11| 673
19 |Proportion, Subject Approach Flow Rate 0.30 0.19 0.46 0.12
20 |Proportion, Opposing Approach Flow Rate 0.17 0.28 0.10 0.43
21 |Proportion, Conflicting Approaches Flow Rate 0.53 0.53 0.44 0.45
22 |LT, Opposing Approach 7 27 5 49
23 |RT, Opposing Approach 23 59 6 11
24 |LT, Conflicting Approaches 54 54 34 34
25 |RT, Conflicting Approaches 17 17 82 82
26 |Proportion LT, Opposing Approach 0.06 0.14 0.07 0.17
27 |Proportion RT, Opposing Approach 0.20 0.31 0.08 0.04
28 {Proportion LT, Conflicting Approaches 0.15 0.15 0.11 0.11
29 |Proportion RT, Conflicting Approaches 0.05 0.05 0.27 0.27
30 |Approach Capacity 514 473 676 524
31 |Volume/Capacity Ratio 0.41 0.27 0.47 0.15
32 |]belay 5 3 3 2
33 |]Level of Service A B A
34 |Average Delay (intersection)
35 |Level of Service (Intersection)




Existing Plus Project P.M. Peak
Excelsior and Calvine

ATTACHMENT 5E

B WB NB 8B
1 |LT Volume 14 2 63 22
2 |TH Volume 34 88 117 170
3 |RT Volume 65 8 4 22
4 |Peak Hour Factor 0.90 0.90 0.90 0.90
5 |JLanes on Subject Approach 1 1 1 1
6 JLanes on Opposing Approach 1 1 1 1
7 |LT Flow Rate 15.556 | 2.2222 70 24.444
8 |TH Flow Rate 37.778 | 97.778 130 | 188.89
9 |RT Flow Rate 72.222 | 8.8889 | 4.4444 | 24.444
10 |Approach Flow Rate 125.56 | 108.89 | 204.44 | 237.78
11 |Proportion LT 0.12 0.02 0.34 0.10
12 {jProportion RT 0.58 0.08 0.02 0.10
13 {Opposing Approach (Direction) WB BB SB NB
14 |Conflicting Approaches (Directions) NB,SB | NB,SB | EB,WB | EB, WB
15 |Subject Approach Flow Rate 125.56 | 108.89 | 204.44 | 237.78
16 |Opposing Approach Flow Rate 98 113 214 184
17 |Conflicting Approaches Fiow Rate 398 398 211 211
18 |Total Intersection Flow Rate 621.56 1 619.89|629.44 | 632.78
19 JProportion, Subject Approach Flow Rate 0.20 0.18 0.32 0.38
20 |Proportion, Opposing Approach Flow Rate 0.16 0.18 0.34 0.29
21 [Proportion, Conflicting Approaches Flow Rate 0.64 0.64 0.34 0.33
22 LT, Opposing Approach 2 14 22 63
23 |RT, Opposing Approach 8 65 22 4
24 LT, Conflicting Approaches 85 85 16 16
25 [RT, Conflicting Approaches 26 26 73 73
26 [Proportion LT, Opposing Approach 0.02 0.12 0.10 0.34
27 {Proportion RT, Opposing Approach 0.08 0.58 0.10 0.02
28 |Proportion LT, Conflicting Approaches 0.21 0.21 0.08 0.08
29 |Proportion RT, Conflicting Approaches 0.07 0.07 0.35 0.35
30 JApproach Capacity 378 437 734 662
31 |Volume/Capacity Ratio 0.33 0.25 0.28 0.36
32 |Delay 4 '3 3 4
33 |Level of Service A A A
34 jAverage Delay (Intersection)
35 |Level of Service (Intersection)




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calcuiation Form 1
ntersection: JACKSON HWY AND BRADSHAW Design Hour: AM
Jroblem Statement; EXISTING PLUS PROJECTlFA)

Exclusive right turns reduced 30 X%
V/C Ratio = .9

Approach &

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | step 6b. VOLUME ADJUSTHENT FOR |
| Approach 3:BRADSHAW [ e Approach----- | MULTIPHASE SIGNAL OVERLAP i
|1 2 2| g | :-1- -2- -3- -4- Possible  Volume Adjusted|
| R L | N |a.No. of change : 0 O O O|Prob- Criticel Carryover Critical]

IACKSON HWY | RTTTL | | intervals/hour jable Volume to next Volume |

------------- THHHT -------------|b.LT capacity on ¢ O 0 0 0|Phase in vph phase in vph |

Approach 1 << {>> *--RT 1 ! change (vph) : [rmmmmmmmmmmem oo e e |

1 LT--% vvy  <'-RTH |e.G/C ratio : 0 0 0 O|B21  15¢(B1) 200- 15= 185(B2) 15|
LTH-"> <~-TH 1 |d.Opposing volume : 0 0 0 0jats2  185(¢82) 180- 185= O(AT) 185
1 TH--> <v-LTH | #n vph : [A1A2  423(A2) OR  OCAT) 423|
RTH-v> i v--LT 1 |e.LT capacityon : O O 0 0[B4B3  41(B4) 187- 41= 146¢B3) ~ 41|
1 RT--v << | > > Approach 2 } green (vph) : |A4B3  146(B3) 575- 146= 429(A4)  146|

------------- LLTRR ----------=--|f.LT capacity in : 0 0 0 O0[A3A4 429(A4) OR 2B5(A3) 429}
] TTHTT |JACKSON HWY | vph (bre) : | |
| w W | |g-Left turn volume : 0 0 0 0Of |
|2 2 1] | in wph : | |
| Approach &:BRADSHAW {h.Is volume > cap. : : |

| (g»f) ? : | |

+ + |

Step 2. IDENTIFY VOLUMES, in wph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| | | I

| | 222 | |200(B1BE)+423(A2)+18?(BkB3)+429(A4) |

| Approsch 3| |------- 28834 0 memeee- | |

3: LT= 74 | | | 2:RT= 187 | 65531 ~- 187 | = 1239 vph I

TH= 569 | | | TH= 423 | REEN <= 423 | |
RT= 226 | v | LT= 15 | <VV > v- 15 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

| ety |

I I b E I

Approach 1--» | I L L LRl |

-------------------------- | 200 -+ <<t N> | |

1:LT= 200 | ~ | 4: RT= 14 | 180 -> HEER | Step 9. RECALCULATE !

TH= 180 | | | Th=1149 | 18t -v | |
RT= 181 | 1] LT= 340 |==-==-- 1155  ~-==--=- |Geometric Change: |

| Approach 4| | | 85771 | |signal Change: |

| | 73554 | |[volume Change: i

EEEEESETTE=RS } + = I
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phese signal) I |

--* w-- B2B1 | | Approach 3} | |

! | I ! |

==* AND <-- A1B2 AND ] | | { i

--» OR wv-- /OR AZB1 | ] | | |

~» <--  A1A2 [-emmmmmmmemes wemmmmmmeeees | |

| Approach 1 | |

| < B4B3 | | |

> | | See Step 6b. | |

{ {AND <? A3B4 AND | | |
v>0rR || JOR A4B3 | Approach 2 | |
|~ A3A4 [-==mmmmmmmee e I |

v | ! | I I
--------------------------------------- | | I I
Al --> A3 | B1 v-- B3 <| | | }
I J I

I




Intersection: JACKSON HWY AND BRADSHAW

ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1

Problem Statement: EXISTING PLUS PROJECT (M)

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECK

| Step 6b. VOLUME ADJUSTMENT FOR |

|
| Approach 3:BRADSHAW | mmeeee- Approach----- | MULTIPHASE SIGNAL OVERLAP |
j1 2 2] - | : -1 -2 -3- -he Possible  Volume Adjusted|
| r L | N |a.No. of change : ©0 0 © O|Prob- Critical Carryover Critical|
JACKSOR HWY | RTTTL | | intervals/hour : |able Volume to next Volume |
------------- THHHT =-------------|b.LT capacityon : ©0 0 0 O|Phase  in vph phase in vph |
Approach 1 <<} »> *--RT 1 | change (vph) R e LR LR L L L L LRl |
t LT--" vvv  <*RTH |c.6/C ratio : D 0 0 0{B2B1  28(B1) 19%- 2B= 163(B2) 28|
LTH-*> <--TH 1 |d-Opposing volume : 0 0 0 D{a1B2  163(B2) 433- 163= 270(A1) 163 |
1 TH--> <v-LTH | in vph |A1A2  270¢A1) OR 156(A2) 70|
RTH-v> =~ ~ " v--1T 1 |e-LT capacity on  : 0 0 0 0|B4B3  91(B4) 175- 91= 84(B3) 91|
1 RT--v << | >> Approach 2 | green (vph) |A4B3 B4(B3) 395- 84= 311(Ad4) 84|
------------- LLTRR ==renvew-----|f.LT capacity in : 0 0O 0 O[A3A4 617¢A3) OR 311(A4) 617|
| TTHTT |JACKSON HWY | wvph (bre) | |
| v w | lg.Left turn volume : O 0 O O] |
2 2 1] [ in vph : | !
| Approach &:BRADSHAW {h.1s volume > cap. : : i
| (g>f) ? : | |
¥ + _{
Step 2. IDENTIFY VOLUMES, in vph | step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VCOLUMES i
| | | f |
| ]166 | |191¢B1B2)+270(A1)+175(B4B3)+617(A3) |
| Approach 3| |-=----- B1179  eeemme- | |
3: LT= 165 | | | 2:RT= 76 | 27751 ~ 76| = 1253 vph |
TH=1234 | | { TH= 156 | 1111 <- 156 | i
RT= 182 | v | L= 28 | <vv>> v- 28 | Step B. INTERSECTION LEVEL OF |
-------------------------- | | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |
| . |
| | | & | |
Approach 1--> | I et |
-------------------------- | 191 -~ <<t 1 |
1:LT= 191 | ~ | 4z RT= 20 | 433 -> NN | Step 9. RECALCULATE |
TH= 433 | | | Th=790 | 413 -v |
RT= 413 | bl L1= 317 §eemn--- 1133 -=----- |Geometric Change: !
| Approach &| ] | 74992 |signat Change: i
| | 53550 | |volume Change: |
_____ : ! |
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
--* v-- B2B1 | | Approach 3| } |
| | I | |
-~* AND <-- A1B2 AND | | | | |
--> R v-- /OR AZB1 | | | | |
--> <= AlA2 [--mmsmmmmmmee mmmemneinees | |
| Approach 1 | |
| < B4B3 | | |
> | | See Step 6b. | |
| | aND <~ A3B4 AND | | |
v>0R || /OR A4B3 | Approach 2 | |
| ~ A3m Rtk b ity ! |
v I I | I |
-------------------------------- | | | | I
Al --> A3 | B1 v-- B3 <| | | | | |
v | 1 | Approach 4| | Exclusive right turns reduced 30 % |
| | I

V/C Ratio = .91




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: BRADSHAW AND GERBER RD Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT (M)

Step 1. IDENTIFY LANE GEDMETRY I Step 4. LEFT TURN CHECK i Step 6b. VOLUME ADJUSTMENT FOR I
| Approach 3:BRADSHAW RD | 0 ==----- Approach----- ] MULTIPHASE SIGNAL OVERLAP |
|1 2 1| » | : -1 -2- -3- -4- Possible  Volume Adjusted|
| R L | N |a.No. of change = 0 0 0 O|Prob- Critical Carryover Critical|

3ERBER RD |[RTTTL| | intervals/hour : |eble Volume to next Volume |

------------- THHHT =-------------|b.LT capacityon : 0 0 0 0|Phase in vph phase in vph |

Approach T << | > » ~--RT 1 | change (vph) : |-mmmmm e e |

2 LT--*  vvv <*RTH |c.6/C ratio : 0 0 0 0[B281 21(BY) 322- 21= 301(B2) 21|
LTH-"> <--TH 1 |d.opposing velume : 0O 0 0 0]a1B2  301¢B2) 321- 301= 20(a1) 301|
1 TH--» <v-LTH | in vph : |a1A2  2BB(A2) OR  20(A1) 288|
RTH-v>  ~ ~ v--LT 2  |e.LT capacityon : © 0 O 0|B483 101(B3) 194- 101= 93(B4) 101|
1 RT--v << | >> Approach 2 | green (vph) : |A3B4  93¢B4) 46%- 93= 368(A3) 93|

------------- LLTRR =------------|f.i1T capacity in : 0 0 0 D0|a3a4 3488(A3) OR 145(A4) 388|
| TTHTT |GERBER RD | wph (bte) : |
| W H | |g.Left turnvolume = 0 0 0 0}

1 2 1] | in vph : |
| Approach 4:BRADSHAW Rz |h.Is voiume > cap. : :
: |

| (g»f) ?

Step 5. ASSIGHN LANE VOLUMES, in vph | step 7. SUM OF CRITICAL VOLUMES

I
I
| | 6331 | |322(B182)+2B8(A2)+194(B3B4 )+368(A3)
| Approach 3| Jemmnme- 5669  m-m--e- |
3: LT= 194 | | | 2:rRT= 180 | 334 ~- 180 | = 1172 vph
Th= 726 | | | TH= 288 | L i1 < 288 |
RT= 659 | v | 1= 37 | <vv> v- 17 | Step B. INTERSECTION LEVEL OF
-------------------------- | v- 21| SERVICE
<--approach 2 | } (compare step 7 with table 6)
I b e
I I P o
Approach 1--» | 322 -~
-------------------------- | 264 -» <t |
1:LT= 585 | | &z RT= 35 | 321 -» RN | Step 9. RECALCULATE
TH= 321 | | | TH=290 | 103 -v
RT= 103 | | | LT= 101 |=omere- 111
| Approach 4| | | 0443 | |signal Cthange:
| | 1555 | [volume Change:
Step 3. IDENTIFY PHASING Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
(two phase signal) |
--~ v-- B281 | Approach 3| |
I I I
-=" AND <-- A1B2 AND | | |
--> OR v-- /OR AZB1 | | |
--> <-- AA2 freemememseses eeenmemmeeee |
| < B4B3

I

I

See Step 6b. |

AND < * A3B4 AND |
I

Exclusive right turns reduced 30 %
V/C Ratio = .B54

|1
v>0or || /OR A4B3 Approach 2
7 TS Rttt L L L L L LR |
v | I
....................................... I
Al --> A3 | B1 v-- B3 < |
I

Approach 4

I
|
I
I
I
I
I
I
|
|
I
|
|
|
|
{
!
|
]
i
------- |Geometric Change: |
{
!
!
|
I
|
|
|
|
|
|
i
!
I
|
|
|
|
|
|
I




Intersection: BRADSHAW AND GERBER RD

Critical Movement Analysis: PLANNING
Caiculation Form 1

Problem Statement: EXISTING PLUS PROJECT (pA)

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD

|1 2 1| ~
FrRoL N
GERBER RD | RT T TL |
------------- THHHT -------m-ome-
Approach 1 << | »> ~--RT 1
2 LT--% VA <*-RTH
LTH-*> <--TH 1
1 TH-->» <v-LTH
RTH-v> A v--LT 2
* RT-»v << | >> Approach 2
------------- LLTRR -----------ee
| TTHTT |GERBER RD
| v o |
P12 1
I

Approach 4:BRADSHAW RD

} Step 4. LEFT TURN CHECK } Step éb. VOLUME ADJUSTMENT FOR |
[ Approach----- } MULTIPHASE SIGNAL OVERLAP |
| : =1 =25 =3- -4 Possible  Volume Adjusted|
|a.No. of change : 0 0 0 O|prob- cCritical Carryover = Critical]
| intervals/hour : |able Volume to next Volume |
|b.LT capacityon : O 0 0 0|Phase in vph phase in vph |
| change ¢(vph) : R LU E L L LR DR |
|c.G/C ratio 0 0 0 0,3231 17(B1) 238- 17= 221(B2) 17|
|d.opposing volume 0 0 0 ojaB2 221(B2) 187- 221= O(A1) 221|
| in vph |[a1a2  252¢A2) OR  OCAT) 252|
|e.LT cepacity on 0 0 0 O|B4B3  T71(B3) 92- T1= 21(B4) 7]
| green (vph) |A384 21(B4y 258- 21= 237(A3) 21|
|f.LT capacity in : 0 0 0 OJA3A4 394(A4) OR 237(A3) 394 |
| wph (bre) : |
|a.Left turn volume : 0 0 0 O
| in vph : i
Ih.1s volume > cap. : :

: |

| (g>f) ?

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

I
I I I
I

Step 7. SUM OF CRITICAL VOLUMES

| 311 } 238(B1B2)+252(A2)+92(B3B4 )+394(A4)
| Approach 3| |-=----- 6559  s-seees
3: LT= 92 | | | 2:rT= 45 | 8662 ~- 145 | = 976 vph
TH= 311 | | | TH= 252 | 1111 <- 252 |
RT= 368 | v | L= 29 | <vv> v- 14 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 17 | SERVICE
<--Approach 2 | | (compare step 7 with table 6)
I A
| | | ¢ |
Approach 1--> | 238 -~ | emeeee
-------------------------- 194 -~ <A Ay }
1:iLT= 431 | A | 4: RT= 31 | 187 -> 111 | Step 9. RECALCULATE
TH= 187 | 1] TH=788 | 67 -v
RT= 67 | {] L= 7 [=emmen- 33 ------- |Geometric Change:
| Approach 4| | | 7993 | |Signal Change:
| I 1441 | |[volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
--~ v-- B2B1 | | Approach 3| |
| I I |
==~ AND <-- A1B2 AND i | | i
-->» OR v-- /OR AZB1 | | | |
--> <-- A1A2 |--=---mmmeee e |
| Approach 1 |
| < B4B3 ! |
> | | See Step 6b. |
| | AND <~ A3B4 AND | |
v>Oor || JOR A4B3 | Approach 2 |
| ~ A3 [-=--mmmmmmee e |
v I I | I
--------------------------------------- | I | I
Al --> A3 | Bl v-- B3 <] | I | |
v~ Pl | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A | B2~ B4 |> | | v/C Ratio = .716




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
catculation Form 1
intersection: ELK GROVE-FLORIN AND FLORIN Design Hour: AM
drobtem Statement: EXISTING PLUS PROJECT MITIGATED

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO} ~  =----=-- Approach----- | MULTIPHASE SIGNAL OVERLAP |
17 2 2] ~ | :-1- -2- -3- -4- Possible  Volume Adjusted|
i R L | ] |a.Ne. of change : 0 0 0 0|Prob- Critical Carryover critical|
*LORIN RD [RTTTL | | intervais/hour |ebte volume to next Volume |
------------- THHHT --+----------|b.LT capacity on : 0 0 D 0|Phase in vph phase in vph |
Approach 1 << | »» *--RT 1 | change (vph) : |-=m=meeemme e oo i
1 LT--* vvv < -RTH |e.6/C ratio : 0 0 0 O|B4B3  144(B4) 180- 144= 36(B3) 44|
LTH-"> <--TH 2 |d.Opposing volume : O O O O[a483  36(83) 331- 36= 295(A4)  36]
2 TH--» <v-LTH | invph : |a3A4  295(A4) OR 169(A3) 295|
RTH-v> e v--LT 1 {e.LT capacityon : 0 0 0 0|B281 98(B2) 192- 98= 94(B1) 98|
1 RT--v << | >> Approach 2 | green (vph) : |A2B1  94(B1) 350- 94= 256(A2) 94|
------------- LLTRR =-------------|f.LT capacity in : 0 0 0 O0[AtA2 256(A2) OR 235(AT) 256

| TTHTT |FLORIN RD | wvph (bre) : |

S |g-Left turn volume : 0 0 0 O]

|2 2 1] | in vph : |

| Approach 4:ELK GROVE-FLO|h.Is volume > cap. : :

| tg=f) ? : |

Step 5. ASSIGN LANE VOLUMES, in wph I Step 7. SUM OF CRITICAL VOLUMES

Step 2. IDENTIFY VOLUMES, in vph

|

|

|

|

|

|

|

|

| 1111 | |180¢B4B3)+295(A4)+192¢(B2B1)+256(A2) |

| Approach 3| jmmmme- 96614  mme-e-- |

3: LT= 261 | | | 2:RT= 500 | 19984 A~ 500 | = 923 wph |
TH= 337 | | | TH= 683 | l1111 <- 342 | |
RT= 91 | v | LT=192 | cvvr> <- 342 | Step 8. INTERSECTION LEVEL OF |
""""""""""""""""" | v- 192 I SERVICE ]
<--Approach 2 | | (compare step 7 with table 6) |

! lf |

| | | 8 | |

Approach 1--> | 98-~ | e |
-------------------------- | 235 -» << ” A | |
1:0T= 98 | A | 4z RT= 138 | 235 -> 11111 | Step 9. RECALCULATE |
TH= 469 | { | TH= 661 | 210 -v | |
RT= 210 | } | Lr=328  |------- 11331 ------- |Geometric Change: i

| Approach 4| | | 84333 | |signal Change: |

| | 081138 |voiume Change: |

+ t I

Step 3. IDENTLFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

| < B4B3 | | Approach 3| { |

> | | | | | !

| | AND < # A3B4 AND | I I | |
v>0R || JOR A4B3 | | | | |

| & A3a4 Jrmmmmmmmemee e | |

v | | Approach 1 | |

--~ v-- B2B1 | } |

| See Step 6b, | |

--* AND <-- A1B2 AND | | |

--> OR v-- /OR A2B1 | Approach 2 | |

--» <==  ATA2 [-rremmmmmmeee mmmmmee | |

| | | | l
"""""""""""""""""""""""" ! | | l I
At --» A3 ] Bl v-- B3 <| | | } ] |
| | Approach 4] | Exclusive right turns reduced 30 % |

| | |

v/C Ratio = .67




Critical Movement Analysis: PLANNING
Calculation Form 1

Intersection: ELK GROVE-FLORIN AND FLORIN
Probiem Statement: EXISTING PLUS PROJECT MITIGATED

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIF

| Approach 3:ELK GROVE-FLO|

P

FLORIN RD R
............. T
Approach 1 <
1 LT--*

LTH-*>

2 TH-->»

RTH-v>
1 RT--v <
_____________ L
|1

I
| 2

I

Y LANE GEOMETRY

2 2 .
R L | N
TTTL |
HHHT --emmnmmaaan-
<|>> ~--RT 1
vVvy <*-RTH
<--TH 2
<v-LTH
oA v--LT 1
< | >> Approach 2
LTRR =-------mm-e-
THTT |FLORIN RD
H H |
2 1

Approach 4:ELK GROVE-FLO]h.1s volume > cap.

| Step 4. LEFT TURN CHECK
------- Approach----
| :-1- -2- -3- -4
|a.Mo. of change = 0 0 O
| intervais/hour : ‘
|b.LT capacityon : 0 0 O
| change (vph) :
|e.G/C ratio : 0 0 o0
|d.Opposing volume : O o o
| in vph :
|e-LT cepacity on : O 0 0
| green (vph) :
|#.LT cepacityin = 0 0 0
| wph (brel :
jg-Left turn volume : 0 0 O
] in vph :

(g>f) ?

| Step éb. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

i
I

- Possible  Volume Adjusted|
0|Prob- Critical Carryover Critical |
|able Volume to next Volume |
0|Phase in vph phase in vph |
|o-canararaeo s 1
0|B483  190¢B3) 358- 190= 168(B4) 190}
0|A3B4  168(B4) 376- 168= 208(A3) 168]
|A3a4  258¢A4) OR 208(A3) 258§
0[B2B1  B4(B2) 226- B4= 142(B1) 84|
|a2B1  142(B1) 337- 142= 195(A2) 142
0|ala2  382(A1) DR 195(A2) 382
|
0]

!
!

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

|

|

|

|

|

|

|

|

{13323 | | 358¢B3B4 )+258(A4)+226(B2B1)+382(A1) |

| Approach 3| [=-===== 37795 ------- | |

3: LT= 649 I | | 2:RT= 482 | D6638 A 482 | = 1224 wph |
TH= 752 | | | TH=672 | BERE <- 336 | |
RT= 130 | v | tr=226 | <vv>> <- 336 | Step 8. INTERSECTION LEVEL OF }
-------------------------- } v- 226 | SERVICE }
<--Approach 2 | | (compare step 7 with table 6) ]

| i |

| l | o | i

Approach 1--» | 8 -* T et |
-------------------------- | 382 -» <<t N i |
1:LT= 84 | A | 4= rT= 228 | 382 -> 111 | Step 9. RECALCULATE |
TH= 764 | | TH= 515 | 465 -v | |
RT= 465 | { ] LT=346  |-----~- 117222 ------- |Geometric Change: |

| Approach 4| | } 5552 | |signal change: |

| I 06888 | |volume change: |

+ + =]

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS ]
| (two phase signal) i i

| < B4B3 | | Approach 3| i |

> | | | I l

| | AND < ~ A3B4 AND | | | | |
v>0R || /OR A4B3 | | | | |
|~ A3A4 [==m==mmmmmeem e | |

v | | Approach 1 | |

==~ y=~ B2BI | | |

| See Step éb. | I

--~ AND <-- A2 AND | | |

-=> OR wv-- JOR A2B1 | Approach 2 | |

--> <--  ATA2 |<emmmmmmmmeee e I |

l E | | !
""""""""""""""""""""""" I E | | i
Al --> A3 | B1 w-- B3 <| | i | | i
v |1 | Approach 4| | Exelusive right turns reduced 30 % |

A2 <- M | B--~ B4 | | v/C Ratio = .89 |




Critical Movement Analysis: PLANNING
Calculation Form 1

Intersection: ELK GROVE-FLORIN AND GERBER RD
sroblem Statement: EXISTING PLUS PROJECT {§1)

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY } Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approseh 3:ELK GROVE-FLO|  -=----- Approach-=---- | MULTIPHASE SIGNAL OVERLAP |
|+ 2 2} ~ | 1 -1 =2- -3- <4- Possibie  Volume Adjusted|
i R oL | N |a.No. of change 0 0 0 O|prob- Critical Carryover Critical|

SERBER RD |RTTTL| | intervals/hour |able Volume to next volume |
------------- THHHT ------==-----|b.LT capacity on : 0 0 0 OlPhase in wph phase in vph |
Approach 1 << | > > "~--RT | change {wph) : Jrmmmmm e |

1 LT-- vvv  <*-RTH 1 |c.G/C ratio : 0 0 0 0[B2B1 100(B2) 196- 100= 96(B1) 100|
LTH-"> <-TH 1 |d.Opposing volume = O 0 0  O0|A2BT  96(B1) 453- 96= 357(A2) 96|

1 TH-->» <v-LTH | in wvph : |a1A2  3B4(AT) OR 357(A2) 384
RTH-v>  ~~ » v--LT 1 le.LT capacity on : 0 0 0  O[B4B3 129(B4) 414- 129= 285(B3)  129|

1 RT--v << {>> Approach 2 | green (vph) : [A4B3  285(B3) 358- 285= 73(A4) 285}
------------- LLTRR =-------+=----|f.LT cepacity in : 0 0 0 OJA3A4¢ 173(a3) OR 73(A4) 173
| TTHTT |GERBER RD | wph (bte) : | |

| W K | |g-Left turn volume : 0 0 0 O |

|2 2 1] | in vph : | |

| Approach 4:ELK GROVE-FLO]h.Is volume > cap. : : |

| (@f) 2 | I

Step 2. IDENTIFY VOLUMES, in vph | step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| | I |

i J11111 | | 196¢B2B1)+384(A1 )+&14{B4B3)+173(A3) |

| Approach 3| |=-e=n-- 87702  mm---es |

3 LT=234 | | | 2:RT= 442 | 73359 A+ 442 | = 1167 vph |

THe 345 | | | He4sh | 1110 < 1| |
RT= 187 | v | Lt=196 | <vva>> <- 453 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 196 | SERVICE i
<--Approach 2 | | (compare step 7 with table 6) |

| | !

| ! [ o | I

Approach 1--> | e i
-------------------------- j 100 -~ <<t N | |
1:LT= 100 | ~ | 4z RT= 166 | 384 -> AN | step 9. RECALCULATE |
TH= 384 | || TH=T715 | 269 -v |
RT= 269 | { | LT= 72 |------- 4333% ------- |Geometric Change: |

| Approsch 4] | ! 13556 | fsignal Change: |

| i L8886 | |voiume Change: i

+ + ---'l

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| {two phase signal) | i

--* y-- B2B1 | | Approach 3| | |

I I I | |

==~ AND <-- A1B2 AND ! | | | |

--> OR v-- /OR A281 i ] | | |

--> <= ANA2 |-omemmmmemee mmmmmemnes | |

| Approach 1 | |

| < 8483 | | |

> | | See Step 6b. | |

| | aND < * A3B4 AND | | i
v>0R || JOR A4B3 i Approach 2 | |
|~ A3A4 |--mmmmmmemes e I I

v | | I I I I
--------------------------------------- | | i | |

A1 --> A3 | B1 v-- B3 <| | | | | |
v " | 1 | | approach &| | Exclusive right turns reduced 30 % |

A2 <-- AL | B2 --~ B4 |» | | v/C Ratio = .85 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation form 1
Intersection: ELK GROVE-FLORIN AND GERBER RD Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT (FA)

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR ]
| Approach 3:;ELK GROVE-FLO| ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
j1 2 2] " | z-1- -2- -3 4| Possible  Volume Adjusted|
] R L | N - jo.No. of change : 0 0 0 O|prob- Critical Carryover Critical|

GERBER RD |RTTTL | | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------]b.LT capacity on : 0 ] 0 0|Phase in vph phase in vph |
Approach 1 < < | » > A--RT | change (vph) : [--mommm e s |
1 LT--* vVVvYy <*-RTH 1 |c.6/C ratio I 0 0 0|B2B1  214(B2) 277- 214= 63(B1) 214|
LTH-"> <=TH 1 |d.Opposing volume = 0 0 O O0[|A2B1  63¢B1) 505- 63= 442(A2) 63|
1 TH--» <v-LTH | in vph : |a142  535(A1) DR 442(A2) 535|
RTH-v>  ~ ~ 2 v--LT 1 |e.LT capacityon : 0 0 0 O[B4B3  185(B3) 333- 185= 148(B4) 185|
1 RT--v << ] >> Approach 2 | green (vph) : {A3B4  148(B4) 357- 148= 209(A3) 148|
------------- LLTRR -------------|f.LT capacity in : O ] 0 0]A3A4  230(A4) OR 209(A3) 230|

| TTHTT |GERBER RO | vph (bre) : |

| H H | |g.Left turn volume ¢ 0 0 0 O

j]2 2 1] { in vph : |

| Approach 4:ELK GROVE-FLO}h.1s volume > cap. : :

| (gt ? : |

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

| n
I |
| |

|

I

|

I

|

|

|

I

23323 |277¢B281)+535(A1)+333(B3B4)+230(A4) |

| Approach 3| [======- 15573  me-oee- | ]

3: LT= 605 | | | 2:RT= 489 | 07733 ~+ 489 | = 1375 vph i
Th= 744 | | | TH=520 | 111 <+ 16 |me======ss2zczssssmas |
RT= 210 | v | LT=277 | <vv>> <- 505 | Step B. INTERSECTION LEVEL OF i
-------------------------- | v- 277 | SERVICE i
<--Approach 2 | | (compare step 7 with table &) |

I P I

I | I e | I

Approach 1--> | I |
-------------------------- | 214 -~ <<t ry | |
1:hT= 214 | A | 4z RT= 247 | 535 -» P | Step 9. RECALCULATE |
TH= 535 | || TH= 460 | 835 -v I |
RT= 835 | | | L1=336  [------- 11222 --=---- |Geometric Change: |

| Approach 4| | I 85334 | |Signal Change: i

| | 51007 | |volume Change: i

; : |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| {two phase signal) i |

--~ v-- B28B1 | | Approach 3| | |

| | I I I

==~ AND <-- A1B2 AND | | | i |

=-> OR v-- JOR A2B1 | | {. | |

--> <-- A1A2 [==smmmmmm--- L emmemmmeaeae | !

| Approach 1 | |

| < B4B3 | | |

N | See Step 6b. | ]

| | AND < » A3B4 AND | | i
v>0r || /OR A483 | Approach 2 | i

| ~ A3 [--mmmmmmmmee e | |

v | 1 | I |
--------------------------------------- | | | | !
Al --> A3 | Bl v-- B3 <] | | | | |
| | Approach 4| | Exclusive right turns reduced 40 % |

I I I

V/C Ratio = 1.04




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
intersection: ELDER CREEK AND S. WATT Design Hour: AM
*roblem Statement: EXISTING PLUS PROJECT MITIGATED

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step éb. VOLUME ADJUSTMENT FOR |
| Approach 3:S. WATT | LA LA Approach==---~ | MULTIPHASE SIGMAL OVERLAP |
i1 2 1| . | : -1 -2- -3 -4 Possible  volume Adjusted|
I S R | N |a.No. of change = 0 0 0  O|prob- Critical Carryover Critical|

ILDER CREEK | RT T TL | | intervals/hour |able volume to next volume |

------------- THHHT -------------|b.LT capacityon : 0 0 0 0Q[Phase  in vph phase in vph |

Approach 1 << | > > *--RT | change (vph) : |-==mmmmmmmmm e oo s m e e |
ior--n vVvy <*-RTH 1 |c.G/C ratio : 0 0 ] 0|B2B1 4L7(B1) 69- 47= 22(B2) 47
LTH-"» <==TH |d.Opposing votume : O ] ] 0}A1B2 22(B2) 163- 22= 141(A1) 22}
TH--> <v-LTH I in vph : JA1A2  243(A2) OR 141(A1) 243
1 RTH-v>» ~an v--LT 1 |e.LT capacityon : 0 ] 0 0|B4B3 2(B4) 127- 2= 125(B3) 2|
RT--v <<} >> Approach 2 | green (vph) : |a6B3  125(B3) 532- 125= 40T(A4) 125|
------------- LLTRR =-=--=-------|f.LT capacity in : 0 0 0 0[A3A4 4D7(A4) OR 268(A3) 407|
| TTHTT [ELDER CREEK | wph (bre) : | |

| I |g.Left turn volume : 0 O 0 O]

11 2 1] { in vph : |

| Approach 4:5. WATT jh.Is volume > cap. : :

| (e>f) ?

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

I I

Step 2. IDENTIFY VOLUMES, in vph

|

|

I

I

I

I I

I I

I | 122 | I69(BIBZ)+243(A2)+127(BI+B3)+407(A4) |

| Approach 3| fr---e-- 166 000 ceme-a- | |

3: LT= 2 | | | 2:RT= 40 | 2882 40 | = 846 vph [
TH= 536 | | |  TH=203 | NN < 203 | ]
RT= 112 | v | LT= 47 | <vv> v- 47 | Step B. INTERSECTION LEVEL OF i
-------------------------- | i | SERVICE |
<--Approach 2 | | (compare step 7 With table &) |

| iy |

| | | 8 | |

Approach 1--> | e |
-------------------------- 69 -~ < > i |
1:LT= &% | ~ | 4: RT= &6 | 103 +> | ] step 9. RECALCULATE |
TH= 103 | | | TH=1063 | 60 +v | |
RT= 60 | | 4 Lr=127 |------- 155  ------- |Geometric Change: |

| Approech 4| } | 2336 |signal Change: |

i | 7226 |volume Chenge: |

} : _|

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in wph | COMMENTS |
| (two phase signal) | |

--* v--  B2B1 ] | Approach 3| | ]

! | I | |

==~ AND <-- A1B2 AND i | | | |

--> OR v-- /OR A2B1 | | | | |

--» <= AlA2 [-===mmmmmee e ] |

| Approach 1 | i

j < B4B3 | | |

> | | See Step 6b. | |

| | aD < * A3B4 AND | | |
v>Oor || JOR A4B3 | Approach 2 | |

| ~ a3 CELECEEEEEEED LT | |

v | i I ! | |
""""""""""""""""""""""""" I I | | |
Al --> A3 | B1 v-- B3 <] | | | | |
v Fol o | Approach 4| | Exclusive right turns reduced 30 % |

I I |

V/C Ratioc = .62




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELDER CREEK AND S. WATT Design Hour: PM
Problem Statement: EXISTING PLUS PROJECT MITIGATED

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step éb. VOLUME ADJUSTMENT FOR |
| Approach 3:S. WATT [ L A L O R Approach----- | MULTIPHASE SIGNAL OVERLAP |
j1r 2 1] . | : -1- -2- -3 -4 Possibie  Volume Adjusted]
| R L ] K |a.No. of change : 0 0 0 0|Prob- Critical Carryover Critical]

ELDER CREEK | RT T T L | | intervals/hour : |able Volume to next Volume |
------------- THHHT -------------{b.LT capacityon = 0 0 0 O|phase in vph phase in vph |
Approach 1 << | > > *--RT | change (vph) : B L L LELLEE LA DR LR i
1 L7--° vvy  <*-RTH 1 |c.G/C ratio : 0 0 0 0]|B2B1  98(B2y 99- 98= 1(B1) 98]
LTH-"> <--TH |d.Opposing volume : 0 0 0  0]az81 1(B1) 154- 1= 153(A2) 11
TH--> <v-LTH | in vph : [A1A2  347¢A1) OR 153(A2) 347]
1 RTH-v> e v--LT 1 je.LT capacityon : 0 a a 0|B4B3 43(B4) 105- 43= 62(B3} 43]
RT--v < < | >> Approach 2 | green (vph) : |A4B3  62(B3) 437- 62= 375(A4) 62|
------------- LLTRR =-------------{f.LT capacity in = 0 0 0 O|A3A4 605(A3) OR 375(A4) 605

| TTHTT |ELDER CREEK | wph (b+e} : |

| H H ja-Lleft turn velume = 0 0 ¢ 0f

|1 2 1] | in vph : |

| Approach 4:5. WATT {h.1s volume » cap. : :

| (g=f) 2

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

V/C Ratio = .84

I

|

|

|

|

|

|

|

| 66 | |99(B2B1)+347(A1)+105(B4B3)+605(A3) |

| Approach 3| |-==annn 7004  emeeee- i }

3: LT= 43 | | | 2:RT= 24 | 2553 4 2% | = 1156 vph ]
TH=1209 | | | TH= 130 | HER <+ 130 |==szsm==== |
RT= 72 | v | 1= 99 | <vy> v- 99 | Step 8. INTERSECTION LEVEL OF ]
-------------------------- | ] SERVICE |
<--Approach 2 | | (compare step 7 with table §) |

| b e |

| I I o |

Approach 1--> | R AR R |
-------------------------- | 98 -~ <h A | |
1:LT= 98 | ~ ] 4: RT= 68 | 197 +» [ 111 | Step 9. RECALCULATE |
TH= 197 | | | TH= 873 | 150 +v | |
RT= 150 | | | LT= 105 [------- 144  —=----- |Geometric Change: |

| Approach 4| | | 0336 | |signal Change: |

| | 5778 | |volume Change: |

N i |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

«-” y-- B2B1 | | Approach 3| | |

| E | | |

--* AND <-- A1B2 AND | J | | |

--» DR v-- JOR A2B1 | I | | |

--» <-= ATA2 [-mmmmmmmmmeee e | !

| Approach 1 | i

| < B4B3 I | [

> | See Step 6b. | i

| | WD < » A3B4& AND ] | |
v>0R || JOR A4B3 | Approach 2 | |
|~ A3M frommmmmmmee e I |

v ! | | | I
""""""""""""""""""""""""""" E | i | E
Al -=> A3 | B1 v-- B3 <| | | | ; i
v |t} | Approach &| | Exclusive right turns reduced 30 % |

I | I




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
intersection: JACKSON HWY AND S. WATT Design Hour: AM
‘roblem Statement: EXISTING PLUS PROJECT (M)

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTHMENT FOR |
| Approsch 3:S. WATT [ Approach----- i MULTIPHASE SIGNAL OVERLAP |
1 2 1] 8 | :-1- -2- -3 -4- Possible  Volume Adjusted|
| R L | N |a.Mo. of change : 0 O 0 O|prob- Critical Carryover Critical}
JACKSON HWY | RT T TL | | intervais/hour : |able Volume to next Valume |
------------- THHHT ---~--=-----|b.LT capacityon : 0O 0 O O|phase in vph phase in vph |
Approach 1 << | » » *--RT 1 | change (vph) : |-mm e m e e e |
1 LT--* vVYy <*-RTH |e.G/C ratio : 0 0 0 0|8281 55¢B2) 99- 55= 4&4(B1) 55|
LTH-*> <-«TH 2 |d.Opposing volume = 0 0 0  O0|A2B1  44(B1) 327- 44= 283(A2) 44|
2 TH--» <v-LTH ! in vph H |A1A2  2B3(A2) OR 109(A1) 283 |
RTH-v>  ~ ~ " v--LT 1 {e.LT capacityon : 0 0 0 OlB4B3  214(B4) 311~ 214= 97(B3) 214
1 RT--v << | >> approach 2 | green (vph) H {aA4B3  97(B3) 461- 97= 364(A4) 97|
------------- LLTRR =--=---=---=-=|f.LT capacity in = © 0 0 O|A3A4 42B(A3) OR 364(A4) 428|

| TTHTT JJACKSON HWY | wph (bte) : |

| o W ] |g-Left turn volume = 0 0 0 O

|1 2 1] | in vph : |

| Approach 4:S. WATT |h.1s volume > cap. : :

| (g>f) 2 :

Step 2. IDENTIFY VOLUMES, in wvph Step 5. ASSIGN LANE VOLUMES, in vph | step 7. SUM OF CRITICAL VOLUMES

|
L
|

|

!

!

!

]

!

!

I

| 1442 |99¢B2B1)+283(A2)+311(B4B3)+428(A3) |

| Approach 3| [------- 8221  =eeeee- | |

3: LT= 2% | | | 2:RT= 467 | 9884 ~- 467 | = 1121 vph |
TH= 856 | | | TH=5%6 | Pl <- 298 | |
RT= 189 | v | L1= 99 | <vv> <- 298 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 99 | SERVICE |
<--Approach 2 | | (compare step 7 with table &) |

| e |

! | | o | |

Approach 1--» ] 55 -» [ |
-------------------------- | 107 -» <” | i
1:LT= 55 | ~ | 4z RT= 44 | 107 -> P11 | step 9. RECALCULATE |
TH= 213 | | | TH=922 | 156 -v I
RT= 156 | | | L7=3N1 [-===-=- 344  ------ |Geometric Change: |

| Approach &| | | 1664 | {signat Change: |

| | 1114 |volume change: |

+ + |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) ' | |

--* y-- B2B1 | | Approach 3| | |

| | | | |

--* AND <-- A1B2 AND i | | | |

-=» OR v-- JOR A2B1 i | | | |

--> <--  AlA2 jrmmmmmeeeses mmmmmeeeeeee | i

| Approach 1 | i

| < B4B3 | | |

> | See Step 6b. | |

{ | awD < * A3B4 AND | } |
v>0R || JOR A4B3 | Approach 2 | |
|~ A3a4 [==-mmmrmmmee e I |

v | I I | |
-------------------------------- | E | | |
Al --> A3 | 81 v-- B3 <| | | | | |
v~ Pl | Approach 4| | Exclusive right turns reduced 30 % |

I ! ! I

V/C Ratio = .B2




Intersection: JACKSON HWY AND S. WATT

Critical Movement Analysis: PLANNING
Calculation Form 1

Problem Statement: EXISTING PLUS PROJECT (}4)

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
Approach 3:S8. WATT

|1 2 1] "
| R L | N
JACKSON HWY | RTTTL |
------------- THHHT ---------o---
Approach 1 << | >> *--RT 1
1 LT--* vVYy <"-RTH
LTH-*> <-=-TH 2
2 TH--» <v-LTH
RTH-v>  ~~ v--LT 1
1 RT--v << | >> Approach 2
------------- LLTRR rr=swre=—=re-
| TTHTT JJACKSON HWY
| v v
|1 2 1]
I

Approach 4:S. WATT

| Step 4. LEFT TURN CHECK
N DEDEE Approach----
| $-1- -2 -3- -4
|a.No. of change 0 0 0
| intervals/hour :
[p.LT capacityon : 0 0 0
| change (vph) :
}e.G/C ratio : 0O 0 O
jd.Opposing volume = 0 0 O
| in vph :
|e.LT capacityon : 0 0 O
| green (vph) :
|f.LT capacity in : 0 0 O
| wvph (bte) :
|g.Left turn volume = 0 0 0
| in vph :
|h.1s volume > cap. :
(g>f) ? :

!

| Step éb. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGMAL OVERLAP

- Possible  Volume Adjusted}
0{Prob- cCriticel Carryover Critical]
jable Volume to next Volume |
0}Phase in vph phase in vph |
1o e !
0|B2B1  76¢B1) 113- 76= 37(B2) 76|
0jatB2  37(B2) 331- 37= 294(A1) 37|
[A1A2  294(A1) OR 197(A2) 294 |
0|B4B3  303¢B3) 399- 303= 96(B4) 303|
|A3B4 96(B4) 552- 96= 456(A3) 96|
0]|A3A4  4BBCA4) DR 456(A3) 488|
|
0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

|
|
|

| Step 7. SUM OF CRITICAL VOLUMES

| 553 | |113¢B1B2)+294 (A1)+399(B3B4)+4BB(AL)
| Approach 3| [==r==-- 8559  mmeme-e- |
3: LT=399 | | | 2:r7= 281 | 2229 ~- 281 | = 1294 vph
TH=1106 | | | TH=355 | | 111 <- 178 |
RT= 82 | v | L= 76 | <VV> <- 178 | Step 8. INTERSECTION LEVEL OF
-------------------------- i v- 76 | SERVICE
<--Approach 2 | | (compare step 7 with table &)
| |
| | | E
Approach 1--> | 113 -~ |
-------------------------- | 331 -> <h A i
1:LT= 113 | ~ ] 4: RT= 66 | 331 -» | L] ] | Step 9. RECALCULATE
TH= 662 | |1 TH=975 | 399 -v
RT= 399 | { ] L1=303 |-~-~--- 344 --m---- |Geometric Change:
| Approach 4| | | 0886 | |signal Change:
| | 3886 | |volume Change:
4 + —
Step 3. IDENTIFY PHASING l Step 6a. CRITiCAL VOLUMES, in wvph i COMMENTS
| (two phase signal) ]
--" y--  B2B1 | | Approach 3| i
| l | |
--~ AND <-- A1B2 AND | | | |
-->O0R v-- fOR A2B1 | | | |
<> <= ATA2 [-omemmmmmme emmmmmeeees |
| Approech 1 |
| < B4B3 | |
> | | See Step 6b. |
| | AND <~ A3B4 AND | |
v>0oR || JOR A4B3 ] Approach 2 |
| ~ A3a4 frmmmmmmeoenme mmemmeeennes i
v z ! | |
--------------------------------------- | | | |
Al --> A3 | Bl v-- B3 <] | | | |
v | | | | Approach &} | Exclusive right turns reduced 30 %
A2 <-- A4 | B2--" B4 [|> | | v/C Ratio = .94




ATTACHMENT 5E

APPENDIX D

Cumulative No Project Level of Service Calculations



ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: JACKSON HWY AND S. WATT AVE. Design Hour;: AM
Problem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR I
| Approach 3:S. WATT AVE. | = =see-ee Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 3 2] ” | t -1 -2- =3- -4-] Possible Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 Ofprob- critical Carryover Criticall

JACKSON WWY | RTTTL | | intervals/hour : |abie Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : 0 O 0 0|Phase in vph phase in vph |
Approach 1 << | > > *--RT 1 | change {vph) : [-==mmmmmm e |
2 LT--* vvyvy  <*-RTH {c.G/C ratio : 0 0 0 0281 44(B2) 77- 44= 33(B1) 44|
LTH-"> <-~TH 3 {d.Opposing volume : D 0 0 0|A2B1 33(B1) 609- 33= 576(A2) 33}
3 TH--» <v-LTH | in vph : |A1A2  576(A2) OR 126(A1) 576|
RTH-v> AAR v--LT 2 |e.LT capacityen : O 0 0 0{B4B3  121(B4) 380- 121= 259(B3) 121|
1 RT--v << |>> Approach 2 | green (vph) : |A4B3  259(B3) 453- 259= 194(A4) 259
------------- LLTRR =-=------=---|f.LT capacity in : 0 0 0 O[A3A& 693(A3) OR 194(A&) 693 |

| TTHTT |JACKSON WY | wph (bte) : |

| n n | Jg-left turnvolume : 0 0 0 O

|2 3 1] | in vph : |

| Approach 4:S. WATT AVE. |h.Is volume > cap. : :

: |

| (e>f) ?

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LAME VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

1 | | 77(B2B1)+576(A2)+3B0(B4B3)+693(A3)
| approach 3|  feem--e- 499992  —-eeee- i
3: LT= 220 | | | 2:RT= 870 | 033391 ~- 870 | = 1726 vph
TH=2080 | | | =10 | NN <- 370 |
RT= 540 | v | L1=10 | <vvv>s> <- 370 | Step 8. INTERSECTION LEVEL OF
-------------------------- | <- 370 | SERVICE
<--Approach 2 | v- 63 | {compare step 7 with table 6)
| 44 -~ v- Tl e
36 - | | F o
Approach 1--» | 67 -> AN P LT L
-------------------------- [ 67 -> <A A Ay
1:LT= B0 | A | 4 RT= 60 | 67 -> FLT T | Step 9. RECALCULATE
TH= 200 | | | TH=1360 | 180 -v
RT= 180 | | | LT= 690 [-====-- 33444 @ memeee- | Geometric Change:
| Approach 4| | | B15556 | |Signal Change:

| | 013330 | |volume Change:

Step 6a. CRITICAL VOLUMES, in vph
{two phese signal)

i | COMMENTS

| |
--* y-- B2B1 | | Approach 3} ]

| |

I |

I |

Step 3, IDENTIFY PHASING

Exclusive right turns reduced 30 %
V/C Retio = 1.26

Approach 4

| |

~=" AND <-- A1B2 AND { |

--> OR v-- FOR A2B1 | |
--» <-- ATA2 R e LLEELEEEEEES |
| Approach 1 |
| < B4B3 | |
> | See Step 6b, |
| | awp < » A3B4 AND ] ]
v>0R || /OR A4B3 i Approach 2 |
| *~ A3 [mmmmmmmmmmeee e |
v o | | | |
--------------------------------------- | | |
At --> A3 | B1 v-- B3 <} | ] |
I I I
I




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculetion Form 1
Intersection: JACKSON HWY AND S. WATT AVE. Design Hour: PM
Problem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | step 6b. VOLUME ADJUSTMENT FOR i
| Approach 3:S. WATT AVE. [  ===--n- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 3 2| ~ | =1 -2- 23 - Possible  Volume Adjusted|
| » L | N |e.No. of change = 0 0 0  O}prob- Critical Carryover Critical]

JACKSON WY | RTTTL | | intervals/hour : jable Volume to next Volume |
------------- THHHT -------------|b.LT capacity on = 0 0 0 O|Phase  in vph phase in vph |
Approach 1 << | »> *--RT 1 | change (vph) : ‘ R R LR R E L b |
2 LT--% vVvy <*-RTH |e.G/C ratio = 0 0 0 0|B281 &1(B1) 253- 61= 192(B2) 61|
LTH-"> <--TH 3 |d-Opposing votume : 0 0 0 0]a1B2  152¢B2) 399- 192= 207(A1> 192]
3 TH--» <v-LTH | in vph : |a1a2  210¢A2) or  207(A1) 210|
RTH-v>»  ~~ " v--LT 2 {e.LT capacityon : O 0 0  O0|B4B3 193(B3) 523- 193= 330(B4) 193]
1 RT--v << | >> Approach 2 | green (vph) : |A3B4  330¢B4) 517- 330= 187(A3) 330|
------------- LLTRR -------------|f.LT capacity in : 0 0 0 O0]A3A4 6BO(A4) OR 1B7(A3) 680|

| TTHTT |JACKSON HWY | wph (b+e) : |

| o W lg-Left turn volume : 0 0 0 0]

2 3 1] | in vph : |

| Approach 4:S. WATT AVE. jh.Is volume > cap. : :

: I

| (@f) ?

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

I |

|
|
| (155545 | |253(B182)+210(A2)+523(B364 }+680(A4)
| Approach 3| j------- 311122 -emeee- |
3: LT= 950 | | | 2:RT= 300 | 077783 ~- 300 | = 1666 vph
TH=1550 | | | TH= 310 | RN < 103 |
RT= 130 | v | LT=110 | <vvVv> o> <- 103 | Step B. INTERSECTION LEVEL OF
-------------------------- | < 103 | SERVICE
<--Approach 2 | v- 50 | (compare step 7 with table &)
| 253 -~ R B
| 207 -~ I LA
Approach 1-~> | 363 -» I
-------------------------- | 3¢3 -> ccnnny |
1:LT= 460 | ~ | 4z RT= 90 | 363 -> BERRN | Step 9. RECALCULATE
TH=1050 | | | TH=2040 | 570 -v
RT= 570 | | | LT=350 |------- 11666  ------- |Geometric Change:
| Approach &|
| | 380000 | |volume Change:

Step 3. IDENTIFY PHASING Step 6a. CRITICAL VOLUMES, in vph COMMENTS
(two phase signal)

I
I
| Approach 3| |
|
I
I

--* v-- B2B1
I |
--* AND <-- A1B2 AND | |
~-> OR w-- /OR A2B1 | | _
> == AA2 |meemmemeeeeee 0 e |
Approach 1

See Step 6b,
| | AND <~ A3B4 AND
v>0R || /OR A4B3
" ASA4L

I
I
I
J
Approach 2 |

Exclusive right turns reduced 30 %
V/C Ratio = 1.21

Approach &

|
|
|
I
I
I
I
I
I
|
I
I
I
I
I
J
!
|
I
|
|
|
| | 958889 | |signal Change: |
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
I
|
|
|
|

I
I
|
I
I
I
%
| < 8483 |
I
I
I
I
|
I
|
I
|




Critical Movement Anaiysis: PLANNING
Calcuiation Form 1

Intersection: JACKSON HWY AND BRADSHAW RD
Problem Statement: CUMULATIVE NO PROJECT

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD

1 3 2] .
N T N
JACKSON HWY | RTTTL |
------------- THHHT ------mmmeeen
Approech 1 << | > > *--RT 1
2 LT--~ v VY <"*=RTH
LTH-"> <--TH 3
3 TH--» <v-LTH
RTH-v> e v--LT 2
1 RT--v << |>> Approach 2
------------- LLTRR ~vmemmmcuwnnn
| TTHTT |JACKSON HWY
LI
2 3 1|
!

Approach &4:BRADSHAW RD

| step 4. LEFT TURN CHECK

I Approach----
[ s -1- -2- -3 -4
la.No. of change 0 0 0

} intervais/hour

|b.LT capacity on 0 0 0

| change (vph} :

{c.G/C ratio i 0 0 0O
|d.Opposing volume = 0 0 O

| in wph :

|e.LT capacityon = 0 0 O

| green (vph) :

|f.LT capacity in : 0 0 0

| wvph (b+e) :

|g-Left turn volume : 0 0 O

| in wvph :

|h.Is volume > cap. :

| tg=f) ? :

| step 6b. VOLUME ADJUSTMENT FOR |
MULTIPHASE S1GNAL OVERLAP |

- Possible  Volume Adjusted|
0{Prob- Critical Carryover Critical|
|able Volume to next Volume |
0|Phase in vph phase in vph |
[ romsrenasn e |
0[B2B1 105(B1) 154- 105= 49(B2)  105|
0|A1B2  49(B2) 119- 49= T0(A1) 49|
|A182  363¢A2) OR  70(AT) 363|
0|B4B3 11¢(B4) 457- 11= 445(B3) 1|
|A4B3 446(B3) 600- 446= 154(AL) 446'
0[A3A4  417(A3) OR 154(A4) 47|
0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

|

|

|

|

|

|

|

|

| 3444 i | 154(B1B2)+363(A2)+457 (B4B3)+41T(A3) |

| Approach 3| |------- 2111 1 meeeee- | |

3: LT= 20 | | | 2:rT= 260 | 077791 - 260 | = 1391 vph |

TH=1250 | | | TH=10%0 | Pl <- 363 | =|

RT=320 | v | Lr=190 | <vyvyv>> <- 363 | Step B. INTERSECTION LEVEL OF |

-------------------------- | < 363 | SERVICE |

<--Approach 2 | v- 86 | (compare step 7 with table 6) |

| 154 -~ v-%05] - |

| 126 - | (L |

Approach 1--» | 8 -» S EEL LR |
-------------------------- | 83 -» <<ty |

1:LT= 280 | ~l4:RT= 40 | 83 -» [T | Step 9. RECALCULATE |

TH= 250 | [ | TH=1800 | 170 -v | |

RT= 170 | | | L= 830 | EEEEEEE 43666  ----e-- |Geometric Change: |

| Approach 4| | | 570004 | |signal Change: }

| | 740000 | |Voiume Change: |

t t |

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) |

--~ v-- B2B1 | | Approach 3| | |

I | | | |

--" AND <-- A1B2 AND | | | | |

--> OR v--  /OR A28 | | | | |

--> <--  A1A2 J----mmmmmmeee s | |

| Approach 1 | |

| < B3 ! | |

> | | See Step 6b. } |

{ | AND < » A3B4 AND | } |

v>OR || /OR A4B3 | Approach 2 | |

| ~ A3Ad R il i ]

v | | | | |

--------------------------------------- | | | | |

Al --> A3 | B1 v-- B3 < | | | | |

v " | | | | Approach &| | Exclusive right turns reduced 30 % |

A2 <-- A4 | B2--~ B4 |» | | v/C Ratio = 1.01 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Caleulation Form 1
Intersection: JACKSON HWY AND BRADSHAMW RD Design Hour: PM
Froblem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAWRD | = ===---- Approach----- | MULTIPHASE SIGNAL OVERLAP |
1 3 2| " | : =t =2 =3- =4- Possible  Volume Adjusted)
| = L | N |a.No. of change : 0 0 0  O|Prob- Critical Carryover Criticall
JACKSON HWY | RT T TL | | intervals/hour : |able Volume to next Volume |
------------- THHHT =-----=-------|b.LT capacity on : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | >> ~--RT 1 ! change (vph) : [===e=mnemmememnnrr e e e a e s |
2 LT--* vvv <-RTH fc.6/C ratio : 0 0 0 0[B281 55(B1) 149- 55= 94(B2) 55|
LTH-"> <--TH 3 |d.Opposing volume : 0 0 0 0JAIB2  94(B2) 637- 94= 543(A1) 94|
3 TH--> <v-LTH | in vph : JA1A2  543(A1) OR 100(A2) 543
RTH-v> ~~~  y--LT 2 |e.LlT capacityen : 0 O O 0|B483  B3(B4) 209- B3= 126(B3) 83|
1 RT--v << | »>»> Approach 2 | green (vph) : [AGB3  125(B3) 467~ 126= 341(A4)  126]
------------- LLTRR -------------|f.LT capacity in : 0 © 0 O0JA3A4 610(A3) OR 341(A4) 610]|
| TTHTT |JACKSON HWY | wph (bve) t |
| W H | |g-Left turn volume : 0 0 0 ]|
|2 3 1] | in vph : |
| Approach &:BRADSHAW RD |h.Is volume > cap. ; :
: |

| ta>f) ?

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|

|

|

|

I

I

|

I

|2666 | [149¢B182)+543¢A1)+209¢B4B3)+610(A3) |

| Approach 3| [======- 611168  ------- | |

3z LT= 150 | | | 2:rT= 110 | 000083 A 110 | = 1511 vph |
TH=1830 | | | TH=300 | HEEEN <- 100 | |
RT=260 | v | LT=100 | <vvv>> <~ 100 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | <- 100 | SERVICE |
<--Approach 2 | v- 45 | (compare step 7 With table 6) |

| 149 -~ v- 5% ]  eee-ee- |

| 122 -~ E | F |

Approach 1--> | 320 -> | |
-------------------------- | 320 -» <N A A I =|
1:LT= 270 | * | &: RT= 200 | 320 -» [ TH] | step 9. RECALCULATE ]
TH= 960 | || TH=1400 | 910 -v {
RT= 910 | | | LT=380 |-==-=-- 21664642 creven- |Geometric Change: i

| Approach &| | | 076660 | |signal change: |

| | 917770 | |volume Change: |

= ' ' i
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| {tWo phase signal) | |

--* y-- B281 | | Approach 3| | |

| [ | | |

-~~~ AND <-- A1B2 AND I I | | |

--> OR v-- FOR AZB1 | | | | |

--> <= AMA2 mmmmmmmmeemes e | |

| Approach 1 | |

| < B4B3 | | |

> | I See Step 6b. | |

| ] AWD <~ A3B4 AND ] | |
v>oR || fOR A4B3 | Approach 2 | |

| *  A3Aé [--===mmmmme e i |

v | I | | |
--------------------------------------- | l | | |
AT --> A3 | B1 v-- B3 <] | [ | | |
v~ |1 | | Approach &| | Exclusive right turns reduced 30 % |

| | | |

V/C Ratio = 1.1




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: JACKSON HWY AND EXCELSIOR RD Design Hour: AM
Problem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:EXCELSIOR RD {  ===---- Approach----- ] MULTIPHASE SIGNAL OVERLAP |
11 1 1 A | =1- -2~ -3 -4} Passible volume Adjusted|
] N ja.No. of change 0 0 0 Oferob- Critical Carryover Critical|

fable Volume to next Volume |
0 0 0 O}phase  in vph phase in vph |

|
L | intervals/hour
------------- [b.LT capacity on
> ~--RT 1 | change (vph)
<*-RTH }e.G/C ratio

JACKSON HWY | R

Approach 1 < :

1 LT--* : 0 0 0 0}B2B1  40(B2) 200- 40= 160(B1) 40|
LTH-"> <-TH 2 |d.Opposing votume : 0 0 0  Oja2B1  160(B1) 590- 160= 430(A2) 160|

2 TH--» <v-LTH | in vph : [A1A2  430(A2) OR 110¢A1) 430|

L

L

1

[}

1

1

1

'

1

'

)

L]

1

-
< AT =D
& e T -
«< v A r

-

>
>

RTH-v> v--LT 1 fe.LT capacity on 0 0 0 O0fB4B3  10¢B4) 120~ 10= 110(B3) 10|

1 RT--v << | >> Approach 2 | green (vph) jA4B3  110¢B3) 1150- 110=1040(a4) 110
------------- LLTRR =-------------|f.LT capacity in 0 0 0 O]A3A4 1040(A4) OR 240(A3) 1040
| TTHTT |[JACKSON HWY | wph (b+e) | |
| H W | fg.Left turn volume 0 0 0 0| |
[1 1 1 | in wph I I
| Approach 4:EXCELSIOR RD }h.Is volume > cap. : |
| Cg>f) 2 | |
= - I
Step 2. IDENTIFY VOLUMES, in wph | step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SuM OF CRITICAL VOLUMES f
| I I |
| | 2 | |200¢B2B1)+430(A2)+120(B4B3)+1040(A4) |
| Approach 3| [------- 641 mmeesas | |

3: LT= 10| | | 2:RT= | 000 A~ 80 | = 1790 vph
TH= 260 | | | TH= 1180 | | ]| <- 580 | |
RT= 60 | v | Lr=200 | <wv> <- 590 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 200 | SERVICE I
<--Approach 2 | | (compare step 7 with table &) |
| I e I
| ! | F |
Approach 1--> | &0 - P e |
-------------------------- | 110 -» <” > | i
1:LT= 40 | ~ | 4: RT= 80 | 110 -» [ 1] | Step 9. RECALCULATE i
TH= 220 | | | TH=1150 | 20 -v 1 | 1
RT= 20 | | | L1=120 |-=----- 1Y e |Geometric Change: ]
| Approach &| | | 258 | {Signal Change: ]
| | 000 | {volume Change: i
- X . |

Step 3. IDENTIFY PHASING | step éa. CRITICAL VOLUMES, in vph | COMMENTS

| (two phase signal) i i
--~ y-- R2B1 | | Approach 3| i i
I | I I I
--* AND <-- A1B2 AND | ] | i |
--> OR v-- JOR AZB1 | i | i |
--» <--  A1A2 [===mmmmmmeeee e | |
| Approach 1 | |
| < B4B3 | | |
> | | See Step 6b. | |
| | AND < * A3B4 AND | | |
v>0R || JOR A4LB3 | Approach 2 | |
I~ A3Ab |==mmmmmmemee mmmmmeneees I I
v | I I I I I
--------------------------------------- I I I I I
Al --> A3 | B1 v-- B3 <| | | | | |
v~ I | Approach 4| | Exclusive right turns reduced 30 % |
I I I I

V/C Ratio = 1.3




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
intersection: JACKSON HWY AND EXCELSIOR RD Design Hour: PM
*roblem Statement: CUMULATIVE NO PROJECT

Approach 4:EXCELSIOR RD |h.Is volume > cap.

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | step éb. VOLUME ADJUSTMENT FOR |
| Approach 3:EXCELSIOR RD |  ==e==e- Approach----~ | MULTIPHASE SIGNAL OVERLAP |
1 1 1] - | 2 -1- -2 -3+ 4| Possibte  Volume  Adjusted|
| R L | | |a.No. of change : 0 0 0  O|prob- critical Carryover Critical|
JACKSON HWwy | RT T TL | | intervats/hour : |ebte Volume to next Volume |
------------- THHHT -------------|b.LT capacityon : 0 0 0 O0|Phase in vph phase in vph |
Approach 1 << | > > ~=-RT 1 | change (vph) : R b LR EEE Ll |
1 LT--~  wvvv  <*-RTH |e.6/¢ ratio : 0 0 0 0]B281  60(B2) 110- 60= 50(B1) 60|
LTH-"> <--TH 2 |d.0pposing volure : O 0 0 DIAZB1 50¢B1) 1B0- 50= 130(A2) 50|
2 TH--> <v-LTH | in vph : JA1A2  600CAT) OR 130(A2) 600|
RTH-v»  ~ ~ % v--LT 1 |e.LT capacityon : O 0 0 0}8483  30¢B4) 30- .30= 0(83) 30|
1 RT--v << | >> Approach 2 | green (vph) : {ALB3 0(B3) 360- 0= 360(A4) 0]
------------- LLTRR -------------|f.LT capacity in : 0 0 0 OEA3A4 960(A3)Y OR 360(AL) 960|
TTHTT |JACKSON HWY | wph (bre) : ' f
H B | g.Left turn volume = 0 0 0 0

| |

| | |

11 1] | in veh I

| | ;
| t

(g>f) ?

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph t Step 7. SUM OF CRITICAL VOLUMES

I l |

|

|

|

|

|

|

| |

| |

| | 9 | | 110(B281)+600¢A1)+30(B4B3)+960¢A3) |

| Approach 3} |------- 963  mmeeees | |

3: L= 30 | | | 2:RT= | 000 - 30 | = 1700 vph |
TH= 960 | | | ThH= 360 | | 11 <- 180 | |
RT= 90 | v i Lr=110 | <v> <- 180 | Step 8. INTERSECTION LEVEL OF |
-------------------------- i v- 110 | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

| | e |

| | KR |

Approach 1--> | 60 -~ | meeeee- |
--------------------------- | 600 -» <~ | |
1:LT= 60 | ~ | 4: RT= 170 | 600 -» 111 | Step 9. RECALCULATE |
TH=1200 | | | Th=360 | 120 ~v | |
RT= 120 | | | L= 30 [-===--- 31 ----ee- |Geometric Change: |

| Approach 4| | | 367 |Signel Change: |

| | 000 | |votume Change: |

; - |

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--~ v-- B281 | | Approach 3| | |

| | | I |

==~ AND <-- A1B2 AND | | | | |

--> DR w-- JOR A2B1 | | | | |

--> <-- A1A2 R b | i

| Approach 1 | !

| < B4B3 | | |

> | | See Step 6b. | }

| | AND < A3B4 AND | | i
v>O0r || /OR A4LB3 | Approach 2 | ]

| ~ a3 [-===mmmmmmme- e | |

v o | | ; | |
--------------------------------------- | | | | |
Al --> A3 | Bf v-- B3 < | | | | |
v 11 | | Approach 4} | Exclusive right turns reduced 30 % |

| | |

V/C Ratio = 1.24




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELDER CREEK RD AND S. WATT AVE. Design Hour: AM
Problem Statement: CUMULATIVE NO PROJECT

Approach 4:S. WATT AVE. |h.1s volume > cap. :
| texfy ? :

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:S. WATT AVE. |  ------- Approach-~=-~~ | MULTIPHASE SIGNAL OVERLAP |
|1 3 2| a | : -1- -2- -3- -4- Possible  Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 0|Prob- Critical Carryover Critical]

ELDER CREEK R| RT T T L | | intervals/hour : |abte Volume to next volume |
------------- THHHT =------==----|b.LT capacityon : 0 O 0  O0|Phase in vph phase in vph |
Approach 1 << | >»> ~--RT 1 | change ¢vph) : [===mmmm e }
2 LT--" vvy  <-RTH |¢.6/C ratio ¢+ 0 0 0 0|B2B1  61(B1) 83- 61= 22(B2)  61]
LTH-*> <-TH 2 |d-Opposing volume : ©0 0 0 O[A1B2  22(B2) 125- 22= 103(A1) 22|
2 TH--» <v-LTH | in vph : |a1a2  392(A2) OR 103(A1) 392|
RTH-v> A v--LT 2 le.LT capacityon : O 0 0 0|84B3 94(B4) 253- 94= 159(B3) 94|
1 RT--v << | >> Approach 2 | green (vph) : {A4B3  159¢B3) 1037- 159= 878(a4) 159
------------- LLTRR -------------|f.LT capacity in : 0 0 0 O0fA3A4 878(A4) OR 377(A3) a7s|

| TTHTT |ELDER CREEK R| vph (bve) : ]

| v 0 |g.Left turn voiume : 0 0 0 0

{2 3 1 | in vph : |

| :

I

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|
|
|
|
|
|
|
|
|2333 | |83¢B1B2)+392(A2)+253(B4B3)+BTB(AGY |
| Approach 3| [======- 777779 mmmeees |
3: LT=170 | | | 2:R7= 560 | 077774 ~- 560 | = 1606 vph |
1130 | | | The 750 | RRERE « 375 | |
RT= 270 | v | LT=110 | <vvVVv>> <- 375 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 50 | SERVICE |
<--Approach 2 | v- 61 | (compare step 7 with tabie 6) |
| | e |
| 85 -~ | | F | |
Approach 1--> | o8-~ N EEC R L
-------------------------- | 125 -> <<~ | |
1:LT= 150 | ~ | 42 RT= 140 | 125 -> [ 117141 | Step 9. RECALCULATE
TH= 250 | b] Te=3110 | 120 -v 111 |
RT= 120 | | | LT= 460 [======- 220001 ------- |Geometric Change:
| Approach 4| | | 503334 | {signal Change: {
[ | 377770 | ]volume Change: |
= 4 t l
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
--* v-- B2B1 i | Approach 3| |
| | | | |
==~ AND <-- A182 AND | | | | |
-->» OR v-- /OR A2B1 | | | | |
-=» <--  AlA2 Jommmmmmmmeeee e | |
| Approach 1 | |
| < B4B3 i | |
> | | See Step 6b. | |
| | Awp <~ A3B4 AND | | |
v>O0R || JOR A4B3 | Approach 2 |
| o R | |
v o | | | | |
""""""""""""""""""""""""""" | | | | |
Al --> A3 | Bl v-- B3 <} | | | | |
v~ | 1 1 | Approach 4| | Exclusive right turns reduced 30 % |
| | i i

V/C Ratio = 1.17




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calcutation Form 1
‘ntersection: ELDER CREEK RD AND S. WATT AVE. Design Hour: PM
'roblem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LAME GEOMETRY | Step 4. LEFT TURN CHECK ' | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:S. WATT AVE. | -m----- Approach----- | MULTIPHASE SIGNAL OVERLAP |

11 3 2 ~ | : -1- -2- -3 -4-| Possible  Volume Adjusted|

i R L | N |a.No. of chenge : 0 0 0 O[prob- Critical Carryover Critical}

SLDER CREEK R| R T T T L | | intervals/hour : |able Volume to next Volume |
------------- THHHT =------------|b.LT cepacityon : 0 0 0  0Ofphase in vph phase in vph |
Approach 1 << | > > ~--RT 1 | change (vph) : |---mmmmmmmm e oo |
2 LT--* v vy  <-RTH |c.6/C ratio : 0 0 0 0[B281  99(B1) 121- 99= 22(B2) 99|
LTH-"> <-TH 2 |d.Opposing votume : O 0 0 0|aiB2  22(B2) 325- 22= 303(A1) 22|

2 TH--> <v-LTH | in vph H |A1A2 303¢A1Y OR 220(A2) 303|
RTH-v> alalie v--LT 2 |e.LT capacityon : 0 0 0 0|B4B3  121(B3) 325- 121= 204(B4) 121)

1 RT--v << | >> Approach 2 | green (vph) : |A3B4 204¢B4) B17- 204= 613(A3)  204|
------------- LLTRR -------<«===-|f.LT capacity in : 0 0 0 0|A3A4  613(A3) OR 543(A4) 613
| TTHTT |ELDER CREEK R} wvph (bve) : | |

| & n | |g-teft turn volure = O 0 0 0O} |

|2 3 1] | in vph : | |

- | Approach 4:S. WATT AVE. |h.Is volume > cap. : : |

| (o) ? : | |

; ' |

Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |
| I I I |

] | 188823 | |121(B1B2)+303(A1)+325(B3B4)+613(A3) |

| Approach 3| |-=-=---- 611162  ere---- |

.3: LT= 590 | | | 2:RT= 250 | 077765 ~- 250 ] = 1362 vph [
TH=2450 | I | TH= 440 | | | | | | | <- 220 I I
RT= 160 | v | L1= 180 | <SVVV>E <- 220 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 81 | SERVICE |
<-~Approach 2 | v- 99 | (compare step 7 with table 6) |

{ | e I

: | 120 -~ I | E | I
Approach 1--» | 99 -* | |
-------------------------- | 325 -» <ennny | i
1:L1= 220 | ~ | 4z RT= 150 | 325 -» [T E1E } Step 9. RECALCULATE ]
TH= 650 | | | TH=1630 | 450 -v |
RT= 450 | | § LT= 220 |------- 1 5551 ------- |Geometric Change: |

| Approach 4] | | 294445 |signat Change: |

| | 193330 |volume Change: |

- 4 + |
Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--~ v-- B2B1 | | Approach 3| | |

| I | I I

--" AND <-- A1B2 AND | | i | |

--> OR v-- JOR AZB1 | | i i }

--» <-- AlA2 [==-mmmemmmaee mmmmmemmoooes i |

| Approach 1 | |

{ < B4B3 } | |

> | | See Step 6b. | |

| | AND < # A3B4 AND | | |
v>0R || JOR A4LB3 | Approach 2 | i

| ~ A3 |---=mmmmmmes e | ]

v I I | ! |
-------------------------------------- I I I I I
Al --> A3 | B1 v-- B3 <] | | | | |
v | 11 | Approach 4| | Exclusive right turns reduced 30 % |

| I !

V/C Ratio = .99




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: ELDER CREEK RD AND BRADSHAW RD Design Hour: AM

Problem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK I Step 6b. VOLUME ADJUSTMENT FOR I

| Approbch 3:BRADSHAW RD |  =------ Approach----- | MULTIPHASE SIGNAL OVERLAP |

1 3 2| ~ | -1- -2- -3- -4-] Possible  Volume Adjusted|

R L | N |a-No. of change : 0 0 0 Ofprob- cCritical Carryover Critical|

ELDER CREEK R RT T T L | | intervals/hour : jable Volume to next Volume |

------------- THHHT =------------|b.LT capacity on : 0 0 0 O|Phase in vph phase in vph |

Approach 1 << | » > ~--RT 1 | change (vph) : [ === mmmm e I

2 LT--% vvy <*-RTH |e.G/C ratio = 0 0 0 0|p2B% 11(B1) 138- 11= 127(B2) 11}

LTH-"> <«-TH 2 |d.Opposing volume = O 0 0  0|A1B2 127(B2) 105- 127= O(A1) 127]

2 TH--> <v-LTH | in vph : |a1A2  185¢(A2) OR  OCAD) 185|

RTH-v>  ~ ~~ v--LT 2  {e.LT capacityon : O 0 0  0|B4B3 6(B4) 418- 6= 412(B3) 6|

1 RT--v << |>> Approach 2 | green (vph) : |a4B3  412(B3) 833- 412= 421(A4)  412|

------------- LLTRR ==---e---=-oc|f.LT capacity in : 0 O O  OJA3A4 421(A4) OR 303(A3) 421

| T THTT |ELDER CREEK R| wph (b+e) : | |

| H W | |g.Left turn volume = 0 . 0 0 O] |

|2 3 1] | in vph : | |

| Approach 4:BRADSHAW RD |h.1s volume > cap. : : |

| (g>f) ? : | |

pozmmzzzmmx 4 |

Step 2. IDENTIFY VOLUMES, in vph I Step 5. ASSIGN LANE VOLUMES, in vph I Step 7. SUM OF CRITICAL VOLUMES |

| I I |

| |3333 | | 138(B1B2)+1B5(A2)+418(B4B3)+421(A4) |

{ Approach 3} |======- 3000  meemae- | |

3: LT= 10§ | | 2:rT= 10 | 033356 Ae 10 | = 1162 vph |

TH= 910 | | [ TH=370 | ERREN <- 185 | |

RT= 330 | v [ 1= 20 | <VVV>D> <- 185 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 9| SERVICE

<--Approach 2 | v- 11| (compare step 7 with tabie 6) |

| I |

| 18 - | | o | l

Approach 1--> i 113 -~ t _______ '

-------------------------- } 105 -> << NNy } |

1:LT= 250 | ~ | 4: RT= 120 | 105 -» HEEER | Step 9. RECALCULATE |

TH= 210 | | | TH=2500 | 20 -v |

RT= 20 | { | LT= 760 [======- 438881 ------- |Geometric Change: |

| Approach 4| | | 1643332 | |signal Change: |

| ! 823330 | |volume Change: |

= + + |

Step 3. IDENTIFY PHASING | Step éa. CRITICAL VOLUMES, in vph | COMMENTS i

| (two phase signal) | i

--~ v-- B2B% | | Approach 3| | |

| | | | |

==~ AND <-- ATB2 AND | | | ] |

--> OR v-- /OR AZB1 ] i | i |

--» <~ A1A2 jmmmmmmmmmeee e i |

| Approach 1 ] |

| < B4B3 | | |

O i See Step 6b. i |

| | aND <~ A3B4 AND | I |

v>0rR | ] /OR A4B3 | Approach 2 | |

|~ A3M4 [-mmmemmrerens e | |

v | i | | | I

-------------------------------------- | | | | |

At --> A3 | B1 v-- B3 <| | | | | |

v~ P | Approach 4] | Exclusive right turns reduced 30 % |

A2 <-- A4 | B2 --~ B4 |> | | v/c Ratio = .85 |




Critical Movement Analysis: PLANNING
Calculetion Form 1

Intersection: ELDER CREEK RD AND BRADSHAW RD

roblem Statement: CUMULATIVE NO PROJECT

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:BRADSHAW RD

|1 3 2| ~
| R L | N
ELDER CREEK R| R T T T L | I
------------ THHHTY -»-r---------
Approach 1 << | >> *--RT 1 |
2 LT--* vvyv <*-RTH
LTH-"> <=TH 2
2 TH--> <v-LTH |
RTH-v>  ~ ~ * v--LT 2 |
1 RT--v << |>> Approach2 |
------------- LLTRR ---------mnne]
| TTHTT |ELDER CREEK R|
| W ow !
lz2 3 1] |
I

Approach 4:BRADSHAW RD

Step 4. LEFT TURN CHECK
mmmmm-- Approach----
: -1- -2- -3- -4
|a.No. of change : 0 0 O
intervals/hour :
|b.LT capacityon : 0 0 O
change (vph) H
|c.G/C ratio : 0 0 0
|d.Opposing volume = 0 0 O
in vph H
e.LT capacityon : O 0 0
green {vph) :
f.LT capacity in : O 0 0
vph (bte) :
g.Left turn volume : O 0 0
in vph :
h.is volume » cap. :
(g>f) ? H

| Step 6b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

-] Possible  Volume Adjusted|
O|prob- Critical Carryover Critical|
|abie Volume to next volume |
0|Phase in vph phase in vph |
[roosmnanrase e |
0|B281 44(B1) 1B7- 44= 143(B2) 44|
0|A1B2  143(B2) 455- 143= 312(A1) 143
[a1a2  312¢A1) OR 135(A2) 312|
0|B4B3 11(B4) 50- 1M1= 39(B3) 1|
[a4B3  39¢B3) 430- 39= 391(Aé) 39|
0[A3A4  B4T(AZ) OR 391(A&) 847|
|

0]
I

Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 2888 | [187(B182)+312(A1)+50(B4B3)+B4T(AS)
| Approach 3| |-====-- B44b& 1 werme-- |
3: LT= 20 | | | 2:1= 10 | 077791 A0 | = 1396 vph
TH=2540 | | | TH= 270 | [T <- 135 |
RT= 280 | v | Lr= 80 | <vvvo>> <- 135 | Step B. INTERSECTION LEVEL OF
-------------------------- | v- 36 | SERVICE
<--Approach 2 | v- 4| (compare step 7 with table 6}
| |
| 187 - | | F
Approach 1--> | 153 -~ I LR L
-------------------------- | 180 -» PR |====
1:LT= 340 | ~ | 4: RT= 30 | 180 -> HEREN | Step 9. RECALCULATE
TH= 360 | || TH=1290 | 650 -v
RT= 650 | 1] LT= 90 [ EXEERE 4 4 &  c-wmunn |Geometric Change:
| Approach 4| I | 543333 | |signal Change:
} | 010000 | |volume Change:
Step 3. IDENTIFY PHASING t Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
J (two phase signal) |
--* y-- B2B1 j | Approach 3| |
i | | |
--* AND <-- A1B2 AND } | | |
--> OR v-- /OR A2B1 | | | |
--> <~ ATA2 joommmmmmmees e |
| Approach 1 |
| < B4B3 | |
> | | See Step éb. |
| | AND <~ A3B4 AND | |
v>or ||} JOR A4B3 | Approach 2 |
|~ A3Ad frommmmmme e |
v | | | |
--------------------------------------- | | | |
Al --> A3 | B1 v-- B3 «<| | | | |
v " | 1 | { Approach 4| | Exclusive right turns reduced 30 %
A2 <--  Ab | B2 --*~ B4 |» | | v/C Ratio = 1.02




ATTACHMENT 5E

Critical Movement Analysis: PLANMING
Calculation Form 1
intersection: ELDER CREEK RD AND EXCELSIOR RD Design Hour: AM

Problem Statement: CUMULATIVE NO PROJECT

(g>f) ?

Step 1. IDENTIFY LANE GEOMETRY | Step &. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR i
| Appromch 3:EXCELSIORRD | = ====--- Approach----- | MULTIPHASE SIGNAL OVERLAP |
f1 1 | g | : =1- =2 3. -4- Possible  Volume Adjusted|
i R L | N |a.Ne. of change : 0 O 0 O|Prob- Critical Carryover Critical]

ELDER CREEK R| R T T T L | | intervais/hour |abie Volume to next Volume |
------------- THHHT =-------------|b.LT capacity on : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | » » ~--RT | change ¢(vph) : Jrmmm oo |
1 LT--* vvyvy  <“-RTH |c.G/C ratio : 0 0 1 0|a4B3  90(B3) 1020- 90= 930(A4) 90|
LTH-"» <--TH jd.Opposing volume : 0 10 1020 0]A3AG  930(A4) OR 245(A3) 930]
TH--> <v-LTH | in vph : ja1B2  330(B2) OR  7(AD) 330}

RTH-v>  ~ ~ A v--LT [e.LT cepacityon : 0 0 180 0|

1 RT--v << | >> Approach 2 | green (vph) : . |

------------- LLTRR -------------|f.LT capacity in : O 0 180 o

| TTHTT |ELDER CREEK R| wph (b+e) :

| H H |g-Left turn volume = 0 0 0 O

|1 1 | | in vph : |

| Approach 4:. |h.Is votume > cap. : NO KO :

: |

Step 2. IDENTIFY VOLUMES, in vph

| Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

|
|
|
|
|
|
|
!
=i
|
|
| | 31 | | 1020(B3A4)+330(B2)+0(3+0() i
| Approach 3| |-=---~- 50  memmee- | |
3: LT= 0 | | | 2:RT= 0 | 0o ] = 1350 vph I
TH= 100 | | | TH= 0 | | ] | i
RT= 350 | v | LT= 0 | < v ] Step 8. INTERSECTION LEVEL OF I
-------------------------- | | SERVICE |
<--Approach 2 | ] (compare step 7 with table 6) |
| |
| [ | E | |
Approach 1--» | N L EE L LT |
"""""""""""""" | <" [=== |
1:L7= 330 | ~}&:RT= 0 | 330 -~ | 1 | Step 9. RECALCULATE |
TH= 0 | | f TH=1020 1 10 -v 1 I |
RT= 10 | | | L= %0 frmmnnn- 0 ------- |Geometric Change: ]
| Approach 4| | | 22| |sional Change: |
| | 00 | |volume Change: |
$=====================c==zz= PSS T CTEEEEAT S |
Step 3. IDENTIFY PHASING I Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
< ~  A4B3 | | Approach 3| | |
|| | | | | |
|~ A3w | | | I I
v | | | | | |
--n A1B2 |-=-=-mmmmme e | |
ST | Approach 1 | |
| ! |
| See Step 6b. | |
| ! |
| Approach 2 |
el | |
I I | | |
"""""""""""""""""""""""" ! | | | I
A --> A3 | B1 v-- B3 <| | | | | |
v | 1 | | Approach 4| | Exclusive right turns reduced 30 % |
A2 <= Ab | B2 --° B4 |» | | v/C Ratio = .95 |




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
tntersection: ELDER CREEK RD AND EXCELSIOR RD Design Hour: PM
‘roblem Statement: CUMULATIVE NO PROJECT

| (g>f) 2

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | step éb. VOLUME ADJUSTMENT FOR |
| Approach 3:EXCELSIORRD [ ==----- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 1 | » I 2 =1 =2 <3 -4-| Possible  Volume Adjusted|
| R L | N ja.Mo. of change : O 0 O  O|preb- cCritical Carryover Critical]|

TLDER CREEK R| RT T T L | | intervais/hour : jable Volume to next Volume |
------------ THHHT -------------|b.LT capacity on : O 0 0 O}phase in vph phase in vph |
Approach 1 << | > > *--RT | change (vph) : |--- e mmm e |

1 L1--~ vvv  <-RTH |e.6/C ratio : 0 0 1 0|]aB3  20¢B3) 250- 20= 230(A4) 20|
LTH-"> <--TH |d.opposing volune : 0 70 250  0[A3A4  7BO(A3) OR 230(A4) 780|
TH--» <v-LTH | in vph : |a1B2  310¢B2) OR  49(A1) 310
RTH-v> aoa A v--LT |e.LT capacity on : 0 0 950 ]|
1 RT--v << | >> Approach 2 | green (vph) : |
------------- LLTRR -------------|f.LT capacity in : 0 0 950 0]
| TTHTT |ELDER CREEK R| wph (bie) : |
| w n | |g.Left turn volume : 0 0 0 ]|
|1 1 | in veh : |
| Approach &4:. [h.1s volume > cap. : NO NO H
: |

Step 2. IDENTIFY VOLUMES, in vph Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

|37 | | 800(B3A3)+310¢(B2)+0()+0()
| Approach 3| {------- 48 meeeees |
3: LT= 0] | | 2:RT= 0 | 00 | = 1110 vph
The 780 | | | ™ o | X |
RT=340 | v | = 0 | <v | Step B. INTERSECTION LEVEL OF
-------------------------- ! | SERVICE
<--Approach 2 | | (compare step 7 with table &)
I e
| | fc |
Approach 1--» | I LA DS i
-------------------------- | < A |
1:LT= 310 | ~| 4 rRT= 0 | 310 -» |1 | step 9. RECALCULATE
TH= 0 | || T=25 | 70 -v |
RT= 70 | || L= 20 |-----u- 2 -e-mme- {Geometric Change:
| Approach 4 | | 25} isignal Change:
| | 00 | {volume Change:

Step 3. IDENTIFY PHASING Step 6a. CRITICAL VOLUMES, in wph COMMENTS

(two phase signal)

E |

I |

< * A4B3 | | Approach 3| |

|1 | | | |

|~ 3w | | | |

v l | | |

- A1B2 jromnmmmmmmeee e |

- } Approach 1 |

| |

i See Step 6b. |

| ' |

| Approach 2 |

T |

[ | | |

--------------------------------------- | | | |

Al --> A3 | 8%t v-- B3 < | | | |
v " | | | | Approach 4| | Exclusive right turns reduced 30 %

| |

V/C Ratio = .78




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND ELK GROVE-FLORIN RD Design Hour: AM
Problem Statement: CUMULATIVE NO PROJECT

Exclusive right turns reduced 30 %
V/C Ratio = 1.28

Approach 4

Step 1. IDENTIFY LANE GEOMETRY | step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO| = ===---- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 3 2| ~ | -1 -2- -3 -4 Possible  Volume Adjusted|
| R L | N |a.No. of change : ©0 O 0 O|Prob- Critical Carryover Critical|

FLORIN RD [RTTTL | | intervals/hour : |able Volume to next Volume |
------------- THHHT =-------------|b.LT cepacity on : ©0 0 0 O|phase  in vph phase in vph |
Approach 1 << | » > “--RT 1 | change (vph) : R LD R DRIl |
2 LT--» vYYy <*-RTH |c.G/C ratio : 0 0 0 0|B2B1 39(B1) 308- 39= 269(B2) 39
LTH-"> <-TH 3 |d.Opposing volume = 0 0 0 0|A1BZ 269(B2) 167- 269= O(A1)  269|

3 TH--» <v-LTH | in vph : |a1a2  4BT(A2) OR  O(A1) 487 |
RTH-v> aAA v--LT 2 |e.LT capacity on  : O 0 0 0|B4B3 268¢(B4) 275- 28= 247(B3) 28

1 RT--v << | >> Approach 2 | green (vph) : |A4B3  247(B3) 943- 247= 696(A4)}  247|
------------- LLTRR =------------|f.LT capacity in : 0 0 0 0]A3A4 696(A4) OR 320(A3) 696
| TTHTT |FLORIN RD | vph (bre) : ! |

| w | |g.Left turn volume = 0 O 0 0] |

|2 3 1] | in veh : S |

| Approach 4:ELK GROVE-FLO|h.I1s volume > cap. : : |

| (g»f) ? : | |

+ + I

Step 2. IDENTIFY VOLUMES, in vph 1 Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES ]
| I I |

| | 2333 I | 30B¢B1A2)+4B7(A2)+275(B4B3)+696(A4) |

| Approach 3| |-====-- 122222  smemee- | |

3: LT= 50 | | | 2:RT= 460 | 000038 - 460 | = 1766 vph I

TH= 960 | | |  TH=1460 | [T <- 487 | ]
RT= 210 | v | L= 70 | <VVVD>ED> <- 487 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | <- 487 | SERVICE i
<--Approach 2 | v- 32 | (compare step 7 With table é) }
| 308 -~ v- 39| mmeeee- }
| 252 -» | | Fo z
Approach 1--» | 167 -» | EELEER |
-------------------------- | 167 -> <<t | |
1:LT= 560 | ~ | 4 RT= BD | 167 -> EEEEN | Step 9. RECALCULATE |
TH= 500 | } | TH=2830 | 220 -v | |

RT= 220 | } | LT=500 J====n-- 22999  cremee- |Geometric Change:
{ Approech 4| ] | 724448 | |signel Chenge: |

i | 553330 | |volume Change:

+ } |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |

i (two phase signal) | |
--~ y-- B2B1 { | Approech 3| | |
I I I | I
--* AND <-~ A1B2 AND I | | | i
--» OR v-- fOR AZB1 | | | I i
--» <-- ATA2 |--=-mmmmmmmee e | |
| Approach 1 | |
| < B4B3 | | {

> | | See Step 6b. |
| | avp <~ A3B4 AND | | i
v>0r || /OR A4B3 | Approach 2 | |
|~ A3 |---mmmmmmmeee e I |
v I | I I
------------------------------- I I I I
AT --> A3 | BT v-- B3 <| | | |
I I I
I




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Catculstion Form 1
‘ntersection: FLORIN RD AND ELK GROVE-FLORIN RD Design Hour: PM
‘roblem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:ELK GROVE-FLO|  =--=---- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|+ 3 2| ~ | : -1 -2- =3- e4e Possible volume Adjusted |
| R L | N |a.No. of change ¢ 0 0 0 O|Prob- Critical Carryover critical|

“LORIN RD |RTTTL| | intervels/hour |able Volume to next Volume |
------------ THHRT -------------|b.LT capacity on : 0 0 0 0|Phase in vph phase in vph |
Approach 1 << | > > ~--RT 1 } change (vph) : Jrmmmmmmmm e e j

2 LT--2 vvv  <*-RTH |c.G/C ratio : 0 0 0 0|B2B1  61(B1) 165- 61= 104(B2)  61]
LTH-"> <--TH 3 |d.Opposing volume : 0 0 0  O0[A1B2 104(B2) 443- 104= 339(A1) 104
3 TH--> <v-LTH | in vph : |ara2  339(A1) OR 227(A2) 339|
RTH-v> nonon v--LT 2 |e.LT capacity on : O 0 0 0|B4B3  171(83) 204- 171= 33(B4) i71]
1 RT--v << | >> Approach 2 | green (vph) : |A384  33(B4) 757~ 33= T24(A3) 33|

------------- LLTRR =------------]f.LT capacity in : 0 0 0 0jA3A4 724(A3) OR 507(A4) 724]

| TTHTT |FLORIN RD | wph (bre) : |
| W W | |g-Left turn volume : 0 0 0 O
|2 3 1] | in wph : |
| Approsch 4:ELK GROVE-FLO{h.Is voiume > cap. : t

I

| (g>f) ?

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

Step 2. IDENTLFY VOLUMES, in vph

|

I

|

I

I

I

I

I

Is77712 | | 165¢B1B2)+33%(A1)+204 (B384 )+724 (A3) |

| Approach 3| |--=---- 155560 ------- | ]

3: 1T= 370 | | | 2:rT= { 077774 A~ 80 | = 1432 vph I
mezz70 | | s | RERRN - 227 | |
RT= 510 | v | Lr=110 | <vvv>> <- 227 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | < 227 | SERVICE |
<--Approach 2 | v- 50 | {compare step 7 with table 6) |

| 165 -~ v- 61| e |

| 135 - | | F |

Approach 1--» {443 -> | e |
-------------------------- | 443 -> <A A | i
1:LT= 300 | ~ | 4z RT= 120 | 443 -> EEEEE | step 9. RECALCULATE |
TH=1330 | | | TH=1520 | 530 -v | |
RT= 530 | | | =310  |------- 115551 ------- |Geometric Change: |

| Approach 4| | ] 740002 | |signal Change: |

i | 107770 | |volume Chenge: ]

} + |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |

--* v-- B2B1 | | Approach 3| | |

| | | I I

--* AND <-- A1B2 AND | | | | ]

--> OR v-- /OR A2B1 | | | | |

--> <-- A1A2 |-emmmmmmmmes memmeeeeeee | |

| Approach 1 } I

| < B4B3 | | |

> | | See Step 6b. | |

| | aMD <~ A3B4 AND | | i
v>0R || JOR A4B3 | Approach 2 | |

| ASM frmmmmmmmmee e I I

v i I I | I I
------------------------------------ | I I i I
Al --> a3 | B1 v-- B3 <| | | | i |
v | | | | Approach 4] | Exclusive right turns reduced 30 ¥ |

I I |

V/C Ratio = 1.04




Intersection: FLORIN RD AND WATERMAN RD
Problem Statement; CUMULATIVE NO PROJECT

Critical Movement Analysis: PLANNING

Calculation Form 1

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:WATERMAN RD

I I " |

Step 4. LEFT TURN

CHECK

| R L | N ja.No. of change : 0
FLORIN RD |RTTTL| | intervals/hour :
------------- THHHT =«-=v---=~=-~|b.LT capacity on : 0
Approach 1 < < | > > ~--RT | change (vph) :
LT--* vVvy <*-RTH je.G/C ratio : 0
LTH-*> <-=TH 3 jd.Opposing volume : 490
3 TH--» <v-LTH | in vph :
RTH-v>  ~ 4~ v--LT 2 }e.LT capacity on : O
1 RT--v << | >> Approach 2 | green {vph) H
------------- LLTRR ~---w-=-=--=-=|f.LT capacity in : O
| TTHTT |FLORIN RD | wvoh (bre) :
| n & | |g-Left turn volume : 0
| 2 1] | in wph :
| Approach 4:WATERMAN RD |h.Is volume > cap. : NO

{g>f) ?

Approach
-2- -3..
0 0

&70
530

530

NO

| Step 6b. VOLUME ADJUSTMENT FOR |
MULTIPHASE SIGNAL OVERLAP |

- Possible  Volume Adjusted|
O|prob- Critical Carryover Critical]
|able Volume to next Volume |
0|Phase in vph phase in vph |
....................................... i
0]AZB1  165¢B1) 163- 165= 0CA2) 165]
0]A1A2  93(A1) OR  0(A2) 93|
|A4B3  622(B3) OR 469(A4) 622|
o]
I
0
0

I
I
I
I
I

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 258(B1A1)+622(B3)+0( )+0()

| Approach 3| [======- emeeee- |
3: LT= 0| | | 2:r1= 0 | <- 163 | = 880 vph
™= 0 || |  TH= 490 | <- 163 |
RT= 0 | v | L1=1300 | <- 163 | Step B. INTERSECTION LEVEL OF
-------------------------- | v- 135 | SERVICE
<--Approech 2 | v- 165 | {compare step 7 with table 6)
I | e
I I | 8 |
Approach 1--» | 93 -» | e
-------------------------- | 93 ->» < <> |
fir= 0 | ~{4: RT= 670 | 93 -> [} | Step 9. RECALCULATE
TH= 280 | || w™= 0 | 90-v |
RT= 90 | | | Lr=1130  |------- 656 ------- |Geometric Change:
| Approach 4| | | 207 | |$ignal Change:
| | 290 | |[Volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) i
<-- A2B1 | | Approach 3| ]
| | | ;
--> <-- AlA2 | | | |
| I I I
< "~ A4B3 e i |
| ] | Approach 1 |
| |
| See Step 6b. i
I
I Approach 2 |
ittt I
| I I |
""""""""""""""""""""""" | I I I
At --> A3 | Bl v-- B3 <} | } | |
2 | 1 1 | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A | B2--~ B4 |» | | v/C Retio = .62

] o i St L s —————————— . bl . b e e e e e e e e e e YT T T— T e o e e, TP S — — —————

;|




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
calculation Form 1
Intersection: FLORIN RD AND WATERMAN RD Design Hour: PM
'roblem Statement: CUMULATIVE MO PROJECT

Exclusive right turns reduced 30 X%
V/C Ratio = .B9

Approach &

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:WATERMAN RD | ====o0- Approach----- | MULTIPHASE SIGNAL OVERLAP |
| ! A | t -1- -2- -3 -4 Possible Volume Adjusted|
| R L | N |a-Mo. of change ; 0 0 0  Olprob- Critical Carryover Critical|

LORINRD | RTTTL | | intervals/hour jable Votume to next volume |

------------- THHHT -------------|b.LT capacityon : 0 0 0 DO|Phase in vph phase in vph |

Approach 1 << | > > ~--RT | change (vph) : [-mrmmmmmm e e |

LT--* vvy  <*-RTH jc.G/C ratio : 0 0 1 O0|a281 253(B1) S40- 253= 287(A2) 253
LTH-~> <--TH 3  |d.Opposing volume :1620 0 390  OJA1A2  749(A1) OR 287(A2) 749|
3 TH--> <v-LTH | in wvph ; _ |A4B3  273(A4) OR 160(B3) 273|
RTH-v> A v--LT 2 |e.LT cepacityon : O 0 810 ]| |
1 RT--v << | >> Approach 2 | green (vph) : | |
------------- LLTRR =-------------|f.LT capacity in = O 0 810 ]| |
| TTHTT |[FLORINRD | wph (be) : i |
I wow |o.Left turn volume : 0 0 0 0| ]

2 1] | in veh : |

| Approach 4:WATERMAN RD |h.Is volume > cap. : NO NO :

| tg=f) ? : |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | step 7. SUM OF CRITICAL VOLUMES ]
I I I I I

| | : | | 1002¢(B1A1)+273(A4)+0()+0()

| Approach 3| |====e=e mmmmmes |
3: LT= 01| j2:r1= 0 | <- 540 | = 1275 vph |
TH= 0 | | | TH=1620 | <= 540 | |
RT= 0 | v | LT=460 | <- 540 | Step B. INTERSECTION LEVEL OF |
-------------------------- | v- 207 | SERVICE |
<--Approach 2 | v- 253 | (compare step 7 with table 6) |
| I I
I I o |

Approach 1--> | 460 -> | L L b b |

-------------------------- | 460 -> < <> | |

1:7= 0 | ~ | 4: RT= 390 | 460 -> [ 11 | Step 9. RECALCULATE |

TH=1380 | |{ Th= 0 |1070 -v | |
RT=1070 | ! | LT= 290 f--nn-- 113 --=---- |Geometric Change: |

| Approach 4| i | 639 | |signal Change: |

010 | |[volume Change: |

t + =|

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
i (two phase signal) i |

<--  AZ2B1 | | Approach 3} | |

| | | | |

--> <--  A1A2 | | | | i

| I I I I

< ~ A4B3 Jemmmmmemreses rmemmmemeenes ] |

| i Approach 1 | |

I | I

| See Step 6b. | |

I I I

| Approach 2 | |
 Eienintieietete I I

I | I I
"""""""""""""""""""""""" I | I I
Al --> A3 | Bl v-- B3 <| | | | |
I I I I

I I




Intersection: FLORIN RD AND BRADSHAW RD
Problem Statement: CUMULATIVE NO PROJECT

Critical Movement Analysis: PLANKING
Calculation Form 1

Design Hour: AM

ATTACHMENT 5E

Step 1. IDENTIFY LANE GEOMETRY

Step 4. LEFT TURN CHECX

| step 6b. VOLUME ADJUSTMENT FOR

| Approach 3:BRADSHAW RD } ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 3 2| 8 i -1- -2~ -3 -4~ Possible  Volume Adjusted|
| R L | N ja.No. of change : 0 ©0 ©0 DjProb- Critical Carryover Critical|
FLORIN RD |[|RTTTL | | intervals/hour : |able Volume to next Volume |
------------- THHHT ---+--------~|b.LT capacityon : 0 0 0 0|Phase in vph phase in wph |
Approach 1 << | » > *~--RT 1 { change (vph) : Jrmmm e e e |
2 LT--% VvV <*-RTH |c.G/C ratio 0 0 0 0{8281 55(B1) 407- 55= 352(B2) 55|
LTH-"» <--TH 3 |d.Opposing volume : 0O 0 0 0ja1B2  352(B2) 42- 352= O(A1) 352
3 TH--» <v-LTH | in vph : |A1A2  525(A2) OR  O(AT) 525 |
RTH-v>  ~~ " v--LT 2  |e.LT capacity on : ©O ©0 0 0jB4B3 6(B4) 451~ 6= 445(B3) 6]
1 RT--v << | >> Approach 2 | green (vph) : |a4B3  445(B3) 630- 445= 1B5(A4)  445|
------------- LLTRR -------------|f.LT cepacity in : 0 0 0 0[|A3A4 223(A3) OR 185(A4) 223|
| TTHTT |FLORINRD | wvph (bte) : | |
| H H | |g-Left turn volume : 0 0 0 0] |
EREREN | in veh | I
| Approach 4:BRADSHAW RD |h.Is volume > cap. : : |
| tg>f) ? : | :
Step 2. IDENTIFY VOLUMES, in wvph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES |-
| | | |
| 2222 | |607(B1B2)+525(A2)+451(B4B3)+223(A3) |
| Approach 3| |------- 8222  memeees | |
3: LT= 10 | | | 2:rT= 750 | 033356 A 750 | = 1606 vph I
THe 670 | | | e 70| YARRR < 250 | i
RT= 280 | v | LT=100 | <vvv>> <- 250 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | <- 250 | SERVICE i
<--Approach 2 | v- 45 | (compare step 7 with table 6) |
| 407 -~ - i
| 333 -~ | | F | I
Approach 1--> | 37 -» [ |
-------------------------- | 37 -» ccAA A | i
1:LT= 740 | ~ | 4z RT= 70 | 37 -> RN | Step 9. RECALCULATE ]
TH= 110 | || TH=18%0 | 60 -v | ;
RT= 60 | | LT= 820 |-=--=-- 463666  ------- |Geometric Change: [
| Approach 4| | | 563337 jsignal change:
| | 190000 | |Volume Change:
M + |
Step 3. IDENTIFY PHASING | Step &a. CRITICAL VOLUMES, in vph { COMMENTS
] (two phase signal) | |
-«” y-- B2B1 j | Approach 3} |
f ! f | |
==~ AND <-- A1B2 AND | { | | |
-=> OR v-- /OR AZ2B1 | { | | |
--> <=- A1A2 |-rmmmmmmmmee e | |
| Approach 1 | |
| < B4B3 | | |
> | | See Step 6b. | |
| | aND < * A3B4 AND | | |
v>OoR || /OR A4B3 | Approach 2 |
|~ A3 [=ommmmmmrme mmemeeeee e | |
v | | | | |
--------------------------------------- | | | | |
Al -=> A3 | B1 v-- B3 <| | | | | |
v~ | 1 | | Approach 4| | Exclusive right turns reduced 30 % |
A2 <-- A4 | B2 -~ B4 |> | | v/ Ratio = 1.17 |




ATTACHMENT 5E

critical Movement Analysis: PLANNING
Calculation Form 1
ntersection: FLORIN RD AND BRADSHAW RD Design Hour: PM
robiem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY I Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:BRADSHAWRD |  ==seeee Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 3 2} . | s =1- =20 -3 -4 Possible  Volume Adjusted|
| R L | N |a.No. of change : 0 0 0 O|Prob- cCritical Carryover Critical|

“LORIN RD |[RTTTL| | intervals/hour |able Volume to next volume |

------------ THHHT -------------|b,LT capacityon : 0 0 0 O|Phase  in vph phase in vph |

Approach 1 << | »> ~--RT 1 | change (vph) ! B bt LA A L L L L LR |
2 Lr--» vvv < -RTH |e.G/C ratio £ 0 0 0 0|21 198(B2) 297- 198= 99(B1) 198|
LTH-"> <--TH 3 |d.Opposing volume : ©O 0 0 0jA2B1  99(B1) 63- 99= 0(A2) 99|

3 TH--> <v-LTH | inwvph : |a1a2  371(A1) DR 0(A2) 371)
RTH-v> s v--LT 2 le.LT capacity on : O o 0 0|B483 T7(B3) 220- T77= 143(B4) 77|

1 RT--v < < | >> Approach 2 | green (vph) : |A3B4  143(B4) 763- 143= 620(A3)  143|

------------- LLTRR -------------|f.LT capacity in : 0 0 0  0|A3A4 620(A3) OR 330(A4) 620
] TTHTT|FLORINRD | wph (b¥e) : | |
] w w | |g-Left turn volume : 0 0 0 0]
|2 3 1] | in vph : |
| Approach 4:BRADSHAW RD |h.Is volume > cap. : :

: I

| (g>f) ?

Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES

Step 2. IDENTIFY VOLUMES, fn vph

Exclusive right turns reduced 30 %
V/C Ratio = 1.1

Approach &

|

I

I

I

I

|

I

|s577712 i |297(B2B13+371(A1)+220(B3B4 }+620(A3) |

} Approach 3} |------- v66682  ------- | |

3: LT=400 | | | 2:RT= | 033300 A~ 60 | = 1508 vph |
TH=2250 | | | Th= 190 | HEEEN < 63 | |
RT= 590 | v | LT=540 | <vvv>> <- 63 | step 8. INTERSECTION LEVEL OF |
-------------------------- | <- 63 | SERVICE |
<--Approach 2 | v- 243 | (compare step 7 with table 6) }

| 198 -~ v- 297 | memeees |

| 162 - I | F | I

Approach 1--> | 273 -» I EEEEEE |
------------------------- | 273 -> << AN fm=== |
1:LT= 360 | | 4 RT= 60 | 273 -» [ TETT] | step 9. RECALCULATE |
TH= 820 | |1 TH=990 | 530 -v |
RT= 530 | | 1 LT1=140 [======= 333  ae--ee- |Geometric Change: |

| Approach 4| | | 763336 | |signal Change: |

| | 730000 | |votume Change: |

+ + I

Step 3. IDENTIFY PHASING | step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
} (two phase signal) | |

--~ v--  B281 | | Approach 3| | i

I I I | |

~=* AND <-- A1B2 AND | | | | |

--> OR v-- /OR A2B1 | | | | |

--> <=~ A1AZ R I L L L L LR | |

| Approach 1 | |

| < 8483 | I |

> | | See Step 6b. | |

| | AND < # A3B4 AND | | |
v>oR || /OR A4LB3 | Approach 2 | |
{~  A3M4 |-remmmmmmmeee mmmeeeees | i

v o | | | |
--------------------------------------- | ! ! |
Al --> A3 | 81 v-- B3 < | | |
I I I

I




Intersection: FLORIN RD AND VINEYARD RD

Critical Movement Analysis: PLANNIN
Catculation Form 1

Probiem Statement: CUMULATIVE NO PROJECT

ATTACHMENT 5E

G

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY
| Approach 3:VINEYARD RD

Approach 4:VINEYARD RD

| R L | N
FLORIN RO |RTTTL |
------------- THHHT -----m-m-eee-
Approach 1 << | » > ~--RT
LT--" VY <”*-RTH
LTH-"> <--TH 3
3 TH--»> <v-LTH
RTH-v»  ~ "~ * v--LT 2
1 RT--v << | >> Approach 2
------------- LLTRR -----ormrmee-
| TTHTT |FLORIN RD
| W oW
| 2 1]
I

| Step 4. LEFT TURN CHECK

| me=eeees Approach----
| :-1- -2 -3- -4
|a.No. of change : 0 0 0

| intervals/hour :

|b.LT capacity on : O 0 0

| change (vph) :

|c.6/C ratio : 0 0 1
]d.0pposing volume : 630 0 910

| in vph :

|e.LT capacity on : 0 0 290

| agreen (vph)

|f.LT capacity in 0 0 290

| vph (bte) :

|g-Left turn volume : 0 0 0

| in vph

|h.Is volume > cap. : NO NO

| (g»f) ? :

| Step 6b. VOLUME ADJUSTMENT FOR |
MULTIPHASE SIGNAL OVERLAP |

- Possible  Volume Adjusted|
0|Prob- critical Carryover Critical|
|abte Volume to next Volume |
0{Phase in vph phase in vph |
[-armennsn s |
0jAza1 17¢(B1y 210- 17= 193(A2) 17|
0|A1A2  193(A2) OR  37(AD) 193]
|A483  637(A4) OR 534(B3) 637
0]
|
0
0

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 210(B1A2}+637 (AL )+0()+0()

|
|
|
} Approach 3| | |
3: LT= 0| | | 2:RT= 0 | <- 210 | = B47 vph
TH= 0 | | | TH= 630 | <= 210 |
RT= 0 | v | 1= 30 | <- 210 | Step B. INTERSECTION LEVEL OF
-------------------------- ] v- 14 | SERVICE
<--Approach 2 | v- 17 | (compare step 7 with table 6)
i /e
| | | & |
Approach 1--» | 37 ->» | mmeee-
-------------------------- | 37 -» < <> |
1:iT= 0 | ~ ] 4 RT=910 | 37 -» P | Step 9. RECALCULATE
TH= 110 | l{ = 0 | 10-v |
RT= 10 | | | LT=970 [======-- 5649 =------ {Geometric Change:
| Approach 4| | | 331 | |signal Chenge:
| { 470 | |volume Change:
Step 3. IDENTIFY PHASING | Step 68. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
<-- A2B1 | | Approach 3| |
| | | |
--» <-- AlA2 | | | |
| | | !
<~ A4B3 |-----m-mm-- e i
| | | Approach 1 i
| E
| See Step 6b. I
| |
| Approach 2 |
|---mmmmme e |
I | | |
""""""""""""""""""""" ! i | |
Al --> A3 | B1 v-- B3 <} | i |
v | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --* B4 |> | | v/c Ratio = .59




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calcuiation Form 1
Intersection: FLORIN RD AND VINEYARD RD Design Hour: PM
Problemn Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK I Step 6b. VOLUME ADJUSTMENT FOR |
| Approach 3:VINEYARD RO |  re--ee- Approach=----- | MULTIPHASE SIGNAL OVERLAP |
| | ~ | :-1- -2~ -3 -4 Possible  Volume Adjusted|
| R L | N |a.Mo. of change : 0 0 0 O|prob- Critical Carryover Critical|

FLORIN RD |[RTTTL | intervals/hour : |able Volume to next Volume |
------------- THHHT --------<----|b.LT capacityon : 0 0 0 DO|Phase  in vph phase in vph |
Approach 1 < < | » > *--RT } change (vph) T |ememememmmmmmee s mm e |
LT--% vVY <*=RTH fc.G/C ratio : 0 0 1 0|A2B1  11D(B1) 223- 110= 113(A2) 110|
LTH-*> <--TH 3 |d.opposing volume : 670 0 190  OjA1A2  518(A1) OR 113(A2) 518
3 TH--> <v-LTH | in vph : |n4B3  133(A4) OR  44(B3) 133
RTH-v>  ~ ~ v--LT 2 |e.LT capacityon : 0 01010 O] _
1 RT--v << | >> Approach 2 | green (vph) : |
------------- LLTRR -----------==|f.LT capacity in : 0 01010 0]
| TTHTT |FLORIN RD { wph (bre) : |
| & # | |g-Left turn volume : 0 0 0 o|
| 2 1] | in wph : |
| Approach 4:VINEYARD RD |h.Is volume > cap. = NO NO :
| tg>f) 2 : |
Step 2. IDENTIFY VOLUMES, in vph | Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
| | |
i | | |628(B1A1)+133(A4)+0()+0()
| Approach 3| |====---  mmmeee- |
3: LT= 0] | | 2:r7= 0 | <- 223 | = 761 vph
TH= 0 | | | TH= 670 | <- 223 |
RT= 0 | v | LT=200 | <- 223 | Step B. INTERSECTION LEVEL OF
-------------------------- | v- 90 | SERVICE
<--approach 2 | v- 110 | (compare step 7 with table 6)
| o e
| | | & |
Approach 1--> | 163 -» [ AL
-------------------------- 163 -> < <> |
1:LT= 0 | ~ | 4: RT= 19D | 163 -> 111 | Step 9. RECALCULATE
Th= 490 | || TH= D | 740 -v |
RT= 740 | | | L1= 80 |--=--~-- 1 emm---- |Geometric Change:
| Approach 4| | i 439 | Isignal Change:
} | 460 | |Volume Change:

Step 3. IDENTIFY PHASING

Step 6a. CRITICAL VOLUMES, in vph
(two phase signal)

| COMMERTS
I
| Approach 3| |
I
I
I

|
|
<= AZB1 |
v-- | | |
--> <-- AIA2 | | |
| ! |
< A A4B3 [--memmmemmeee eceemmeeeane |
. | Approach 1 }
| |
| See Step 6b. |
| |
i Approach 2 |
[roereeees e |
| | | |
--------------------------------------- | | | |
Al --> A3 | B1 v-- B3 «<| | [ | ]
v | | | | Approach 4] | Exclusive right turns reduced 30 %
| |

V/C Ratio = .53




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
Intersection: FLORIN RD AND EXCELSIOR RD Design Hour: AM
Problem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURK CHECK _ | Step &b. VOLUME ADJUSTMENT FOR i
| Approech 3:EXCELSIOR RD |  ------- Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 1 1] . | T -1- -2- -3- -4-| Possible  Volume Adjusted)
| R L | N |a.No. of change : ©0 0 0 O|Prob- Criticat Carryover Criticalf

FLORIN RD |RTTTL | | intervals/hour : |able volume to next volume |

------------- THHHT =-------------|b.LT cepacity on : O 0 0 0|Phase in vph phase in vph |
Approach 1 << | >>» ~--RT 1 | change (vph) : [#==mmmm e e ]

1 LT--" VvV  <"-RTH |e.6/C ratio : 0 0 O 0|21 50¢(B1) 340- 50= 290(B2) 50|
LTH-"*> <-TH 2 |d.0pposing volume : ©0 0 0  O[A1B2 290(B2) 350- 290= 60(AT)  290|

2 TH--» <v-LTH | in vph i jA1A2  285¢A2) OR  60CAT) 285|
RTH-v»  ~ ~ " v--LT 1 |e.LT capacityon : 0 0 0  OjB4B3 0¢B4) 40- 0= 40(B3) ]|

1 RT--v << | >> Approach 2 | green (vph) : |AeB3  40(B3) T710- 4D= 670(A4) 40|

------------ LLTRR =--=-~------=-|f.LT capacity in : O 0 0 0]A3A4  670¢A4) OR  42(A3) 670
] TTHTT |FLORIN RD | wph (bte) : |
| H K |g-Left turn volume : 0 0 0  Of
|1 1 1] | in vph : “
| Approach 4:EXCELSIOR RD |h.is volume > cap. : :

| tgf) ? : |

| Step 5. ASSIGN LANE VOLUMES, in vph | Step 7. SUM OF CRITICAL VOLUMES
| I |
|

| | | 340(B1B2)+285(A2)+40(B4B3)+6T0(AL)

|

i

|

|

i

i

i

i

|

| Approach 3} fomeenns 63  mmemeee i

3: L= 0] | | 2:RT= 10 | 000 A~ 10 | = 1335 wph i
TH= 30 1} | | Th=570 | 1 11 <« 285 | |
RT= 60 | v | L1= 50 | <v> <- 285 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 50 | SERVICE |
<--Approach 2 | | (compare step 7 with table 6) |

| P |

| I e | |

Approach 1--> | 340 -~ | = |
-------------------------- | 350 ->» <> | |
1:LT= 340 | A | 4: RT= 140 | 350 -> Pt | Step 9. RECALCULATE |
TH= 700 | |1 m™=710 | 10 -v | |
RT= 10 | | | L= 40 |--=---- 71 aemm--- |Geometric Change: |

| Approach 4| | | 414 | |signal Change: |

| | 000 | [volume Change: }

4 4 |

Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS }
| (two phase signal) | i

-=" y-- B2B1 | | Approach 3| | |

I | | | |

--* AND <-- A1B2 AND | | i | |

--> OR v-- JOR A2B1 | | i | |

--> <-- AlA2 |--=--mmmmemem e | |

| Approach 1 | |

| < B4B3 | | |

> ] i See Step 6b. | |

| | aND <~ AZB4 AND { | |
v>0rR || /OR A4B3 H Approach 2 | |

| ~ A3A4 e N L ELE L L L L | |

v | | | ( !
"""""""""""""""""""""""""" l | | | |
Al --> A3 | Bl v-- B3 <| | | | | |
v 1 | Approach 4| | Exclusive right turns reduced 30 % |

| | I

V/C Ratio = .97




Intersection: FLORIN RD AND EXCELSIOR RD
Problem Statement: CUMULATIVE NO PROJECT

Critical Movement Analysis: PLANNING
Calculation Form 1

ATTACHMENT 5E

Design Hour: PM

Step 1. IDENTIFY LANE GEGMETRY
} Approach 3:EXCELSIOR RD
[1 1

| R L | N
FLORIN RD |[RTTTL|
------------- THHHT ===vrr-------
Approach 1 << | > > ~--RT 1
roLr-- vVVvy <*-RTH
LTH-"> <--TH 2
2 TH--> <v-LTH
RTH-v> ans v--LT 1
1 RT--v << | >> Approach 2
------------- LLTRR -eww==mmo=-o--
TTHTT |FLORIN RD
HOoH

1T 1 1
Approach 4:EXCELSIOR RD

I
|
|
I

Step 4. LEFT TURN CHECK
mmmm--s Approach----
: -1- -2- -3~ -4
|a.No. of change : 0 0 o0
intervals/hour =
|b.LT capacity on : 0 ] 0
change (vph) :
|e.G/C ratio : 0 0 0
|d.Opposing volume : 0 0 0
in vph :
|e.LT capacity on  : 0 0 0
green (vph) :
f.LT capacity in ¢ O 0 a
vph (b+e)
g.Left turn volume 0 0 0
in vph

|b.1s volume > cap.

(g>f) ?

| Step 6b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

- Possible  Volume Adjusted]
O|prob~ cCritfcal Carryover Critical
|able Volume to next Volume |
0|phase  in vph phase in vph |
| nemnenen e |
0|B2B1  90¢B2) 360- 90= 270(B1) 90|
D|A2B1  270(B1) 245- 270= OCA2) 270|
[A1A2  265(A1) OR  0(A2) 265|
0[B4B3  10¢B4) 10- 10= 0(83) 10|
|a4B3  0(B3) 150- 0= 150(A4) O]
0]|A3A4  4560CA3) OR 150(A4) 460|
|
0

Step 2. IDENTIFY VOLUMES, in vph

I
I
I

Step 5. ASSIGN LANE VOLUMES, in vph

| step 7. SUM OF CRITICAL VOLUMES

| 34 | | 360¢B2B1)+265(A1)+10(B4B3)+460(A3)
_ | Approach 3| |------- 861  mmemee- |
3: LT= 10 | | j2:RT= 0| 000 A0} = 1095 vph
TH= 460 | | | TH= 490 | BRI < 265 |
RT= 380 | v | L1=360 | <v> <- 245 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 360 | SERVICE
<--Approach 2 | | (compare step 7 With table 6)
I |l
I I | ¢ |
Approach 1--» | 90 -~ I EEL St
-------------------------- | 265 -> <> H
1:LT= 90 | 4| 4z RT= 50 | 265 -> P | step 9. RECALCULATE
TH= 530 | | | TH= 150 | 40 -v
RT= 40 | | | L= 10 |==----- 1 ------- |Geometric Change:
| Approach 4| | | 155 | |signal Change:
| | 000 | |voiume Change:
Step 3. IDENTIFY PHASING I Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
! (two phase signal) |
-~* v-- B2B1 | | Approach 3| |
| I I |
-~ AND <-- A1B2 AND | | | |
-=> OR v-- JOR A2B1 | | i |
--» <--  AlA2 [-----emmmmmae mmmeseneees |
| Approach 1 |
| < B4B3 | |
> | | See Step 6b. i
| | aWD <~ A3B4 AND | |
v>0r || fOR A4B3 | Approach 2
I~ A3 |-=-mmmmmmmmes mmmmeemees |
v I I I I
"""""""""""""""""""""""""" I I I |
Al --> A3 | 81 v-- B3 <| | | | i
v | 11 | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2--~ B4 | | v/C Ratio = .8




Critical Movement Analysis: PLANNING
Caleuiation Form 1

Intersection: GERBER RD AND ELK GROVE-FLORIN RD
Probiem Statement: CUMULATIVE NO PROJECT

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY

| Approach 3:ELK GROVE-FLO|

|1 3 2] g
R L | N
GERBER RD |RTTTL|
""""""" THHHT ===r=r-or-m---
Approach 1 < < | > > ~--RT 1%
2 L7--" vVvy <*-RTH
LTH-"> <--TH 2
2 Th--> <v-LTH
RTH-v> oA v--LT 2
1 RT--v < <} >> Approach 2
"""""""" LLTRR ===-===-==---
I TTHTT |GERBER RD
| oHow
f2 3 1|
|

Approach 4:ELK GROVE-FLO]h.Is volume > cap.

| Step 4. LEFT TURN CHECK
R Approach----
| : - -2- -3- -4
{a.No. of change : 0 0 O
| intervals/hour =
|b.LT capacityon : 0 0 0
| change (vph) :
|c.G/C ratio : 0 0o o
|d-opposing volume : D 0 0
| in vph :
|e.LT capacity on 0 0 0
| green (vph)
|f.LT capacity in : 0 0 0
| wvph (bred :
|g.Left turn volume : 0 0 0
| in vph H

| (grfy ?

| Step 6b. VOLUME ADJUSTMENT FOR
MULTIPHASE SIGNAL OVERLAP

-1 Possible  Volume Adjusted]
D|Prob- cCritical Carryover Critical
jable Volume to next Volume

0{Phase in vph phase in vph

08281 2B(B1) 154- 2B= 126(B2) 28|

0ja1B2  126¢B2) 215- 126= B9(A1) 126
[ATA2  500¢A2) OR  B9(AT) 500|

0|B4B3  127(B4) 440- 127= 313(B3) 127|
|A4B3  313(B3) 1027- 313= 714(A4) 313|

0[A3A  T714(A4) OR 323(A3) 714 |
|

0

Step 2. IDENTIFY VOLUMES, in wph

Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 133313 | | 154 (B182)+500(A2)+440(B4B3 )+714 (AG)
| Approach 3| |------- 422202  m--e-e- j
3: LT=230 | | | 2:r7= 320 | 033347 ~- 320 | = 1808 vph
TH= 970 | | | TH=t000 | EEEEE < 500 |
RT= 140 | v | = 50 | <vvv>ro> <~ 500 | Step 8. INTERSECTION LEVEL OF
—————————————————————————— | v- 23 | SERVICE
«<--Approach 2 | v- 28 | (compare step 7 wWith table &)
| | e
| 154 -~ | | F |
Approach 1--> | 126 -~ I e
-------------------------- | 215 -> PRI |
1:L7= 280 | A | 4: RT= 110 | 215 -> NEREN | Step 9. RECALCULATE
Th= 430 | | | TH=3080 | 300 -v 111
RT= 300 | ] | Lv= 800 |-=----- 430001 ------- |Geometric Change:
| Approach 4| | | 662221 | |signal Change:
| i 007770 | |volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENRTS
A (two phase signal) ]
--* v-- B2B1 | } Approach 3| ]
! | | !
== AND <-- A1B2 AND | | | i
-->» OR wv-- /OR A2B1 | | | |
--» <-- AlA2 |-emammememe mmmmmmeeeaes |
| Approach 1 |
| < 8483 | |
> | | See Step 6b. |
[} AND < * A384 AND | |
v>O0r || /OR A4B3 | Approach 2 |
o~ A3 |===mmmmmmees e |
v | | ] ! |
--------------------------------------- | 1 ! |
Al --> A3 | Bl v-- B3 < | i | |
v " | | |} { Approach 4| | Exclusive right turns reduced 30 %
A2 <- A4 | B2--~ B4 |> | | v/c Ratio = 1.31




ATTACHMENT 5E

Critical Movement Analysis: PLANNING
Calculation Form 1
intersection: GERBER RD AND ELK GROVE-FLORIN RD Design Hour: PM

Problem Statement: CUMULATIVE NO PROJECT

Step 1. IDENTIFY LANE GEOMETRY | Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR }

Approach 4:ELK GROVE-FLO|h.Is volume > cep.

| Approach 3:ELK GROVE-FLO|  =eece-- Approach-- - -~ | MULTIPHASE SIGNAL OVERLAP |
|1 3 2| . } Po-i- -2- <3- 0 -4 Possible  Volume Adjusted|
| R L | N |a-No. of change : 0 0 o OJpreb-  Critical Carryover Critical|
SERBER RD [RTTTL| | intervals/hour fable Volume to next Volume |
------------- THHHT -=----evcve-—{h,IT capacityon ¢ 0 O O  0|Phase in vph phase in vph |
Approach 1 << | » > ~--RT 1 | change (vph) : [ e |
2 LT--~ VVvy  <*-RTH |c-6/C ratio : 0 0 0 O[B2B1  66(B1) 77- 66= 11(B2) 66|
LTH-*> <--TH 2 |d.opposing valume : O ¢ D 0|a1B2 T1(B2) 595~ 11= 5B4(AT) 1}
2 TH--> <v-LTH | in vph : |A1A2  584(A1) OR 285(A2) 584 |
RTH-v> e v=-LT 2 |e-LT capacity on : D 0 0 0]|B4B3  193(B3) 237- 193= 44(B4) 193}
1 RT--v << | »> Approach 2 | green (vph) : [A3B4  44(B4) B00- 44= T56(A3) 44|
------------- LLTRR -------------|f.LT cepacity in : 0 0 0 O|A3A4 756(A3) OR 507(A4) 756|
| TTHTT |GERBER RD | wph (b+e) : |
| H H | fg-Left turnvolume : 0 0 0 0|
|2 3 1] | in vph : i
] : :

(g>f) 7

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE VOLUMES, in vph

E |

| Step 7. SUM OF CRITICAL VOLUMES

|
!
I
|
|
I
|
|
|288812 | | 77(B1B2)+584(A1)+237(B384 )+ T56(A3) |
| Approach 3| f------- f00093  ------- | |
3: LT= 430 | | | 2:RT= 360 | 000047 - 360 | = 1654 vph |
TH=2400 | | | TH=570 | NEEER <~ 285 | |
RT=270 | v | LT=120 | CVYVV>D> <- 285 | Step 8. INTERSECTION LEVEL OF |
-------------------------- | v- 54 | SERVICE |
<--Approach 2 | v- 66 | (compare step 7 with table 6) |
1 S I !
| 7 i | P |
Approach 1--> | 63 -~ I P ETEE |
-------------------------- | 460 -> <Ay | |
1:LT= 140 | ~ ] 4: RT= 60 | 460 -> EENEE! | step 9. RECALCULATE |
TH= 920 | | | Th=1520 | 850 -v |
RT= 850 | | | LT=350 fr------ 11555  ------- [Geometric Change: |
| Approach 4| | R 50006 | |Signal Change: |
| | 387770 | |Volume Change: )
+ 4 |
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS |
| (two phase signal) | |
-=~ y-- B2B1 | | Approach 3| | i
f | | f |
==" AND <-- A1B2 AND | | | | |
~-> OR v-- JOR AZB1 | [ i |
--> <=-  A1AZ frmmmemmeee e i
| Approach 1 |
i 8483 | |
> ] See Step 6b. | |
| | AND <~ A3B4 AND | :
v>0r || JOR A4B3 | Approach 2 |
| A3A4 R N LR PEE |
v | | | i
--------------------------------------- | 1 | |
v o--> A3 Bl v-- B3 < | | ] |
v " | | | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --~ B4 > | | v/C Ratio = 1.2




Intersection: GERBER RD AND WATERMAN RD
Problem Statement:

critical Movement Analysis: PLANNING
talculation Farm 1

CUMULATIVE NO PROJECT

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GECMETRY
Approach 3:WATERMAN RD

!
11 2 2| ~
| R L | N
GERBERRD | RTTTL |
------------- THHHT --secmmmmman-
Approach 1 < < | » > "--RT 1
2 LT--» VvV <*-RTH
LTH-"> <-TH 2
2 TH--» <v-LTH
RTH-v>  ~ ~ * v--LT 2
1 RT--v << | >> Approech 2
------------- LLTRR =---=--m-m=nn
| TTHTT |GERBER RD
L
|2 2 1]
I

Approach 4:WATERMAN RD

| Step 4. LEFT TURN CHECK

L LR L Approach----
| :-1- 2o 3= -4
|a.No. of change : 0 0 0

| intervals/hour :

|b.LT capacityon : O 0 0

{ change (vph) :

jc.G/C ratio o 0 o
|d-Opposing volume 0 0 0

| in vph H

|e.LT capacityon : 0 0 O

| green (vph) :

|f.LT capacity in : 0 0 0O

| wph (bte) :

|g.Left turn volune : 0 0 O

| in vph :

|h.Is volume > cap. :

| ey 2 :

| Step éb. VOLUME ADJUSTMENT FOR
| MULTIPHASE SIGNAL OVERLAP

-1 Possible  volume Adjusted|
Ojprob- Critical Carryover Critical|
|able volume to next Volume
O|Phase  in vph phase in vph |
I B |
0|B2B1 11¢B1) 105- 11= 94(B2) 11|
O[A1B2  94(B2) 195- 9= 101(A1) 94|
|a1a2  375(A2) OR 101(AT) 375|
0{B4B3  T7(B4) 99- T7= 22(B3) 77|
|a4B3 22(B3) 635- 22= 613(A4) 22|
0]|A3A4  613(A4) OR 110(A3) 613}
| |

0

Step 2. IDENTIFY VOLUMES, in wph

Step 5. ASSIGN LANE VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

11 | | 105(B1B2)+375(A2)+99(B4B3 1+613 (A4)
| Approach 3| EEEEEEE 41167 e |
3; LT= 140 | | | 2:RT= 340 |} 00037 A 340 | = 1192 vph
TH= 220 | | | Th=70 | R <- 375 |=====sscss=====
RT= 40 | v | L= 20 | <vVv>r> <~ 375 | Step B. INTERSECTION LEVEL OF
-------------------------- I v- 9 SERVICE
<--Approach 2 | v- 11| (compare step 7 with table 6)
| | e
| 105 -~ | | o |
Approach 1--» | 86 -~ | -
-------------------------- | 195 -> << ™" |
1:LT= 190 | ~ | 4 RT= 400 | 195 -> RERR | step 9. RECALCULATE
TH= 390 | || Tu=1270 | 70 -v |
RT= 70 | | | L= 180 |-==---- 664 ------- | Geometric Change:
| Approach 4| | | 98330D | }signal Change:
| | 91550 | |volume Change:
Step 3. IDENTIFY PHASING | Step 6a. CRITICAL VOLUMES, in vph | COMMENTS
| (two phase signal) |
--~ v-- B2B1 | | Approach 3| |
I ! I I
==~ AND <-- A1B2 AND | } | |
--» OR v-- JOR A2B1 | i | |
--> <~ A1A2 |ommmmmemmmees memmmmmeeeee |
| Approach 1 1
| < B4B3 | |
> | | See Step 6b. |
{ | AND < A3B4 AND | |
v>0R || JOR A4B3 | Approach 2
| ~ A3A4 J-mmmmrmemmee s |
v | I I I
--------------------------------------- I | I I
Al -=> A3 | B1 v-- B3 <| | 1 | |
v | 1 | | Approach &| | Exclusive right turns reduced 30 ¥
AZ <=- A& | B2 --~ B4 |» | | vsc Ratio = .87




ATTACHMENT 5E

Critical Movement Anelysis: PLANNING
Calculation Form 1
ntersection: GERBER RD AND WATERMAN RD
. roblem Statement: CUMULATIVE NO PROJECT

Design Hour: PM

Step 1. IDENTIFY LANE GEOMETRY Step 4. LEFT TURN CHECK | Step 6b. VOLUME ADJUSTMENT FOR |

1
| Approach 3:WATERMAW RD |  -----en Approach----- | MULTIPHASE SIGNAL OVERLAP |
|1 2 2| A | :-1- -2+ <3 -4-| Possible  Volume Adjusted|
| R L | N |a.No. of change 0 0 0 O0|prob- Critical Carryover Critical]
ERBER RD [RTTTL| | intervals/hour lable Volume to next Volume |
------------ THHHT ----------=--|b.LT capacityon : 0 0 O OfPhase  in vph phase in vph |
Approach 1 << | >> ~--RT 1 | change (vph) : R |
2 LT--» vvv  <*-RTH |c.6/C ratio : 0 0 0 O|B2B1  94(B2) 121- 94= 27(B1) 94}
LTH-"> <--TH 2 |d.Opposing volume = 0 0 0 O0|A2B1  27(B1) 275- 27= 24B(A2) 27|
2 TH--» <v-LTH | in wvph H |a1A2  420(A1) OR 248(A2) 420]
RTH-v» "~ ™ * v--LT 2 |e.LT capacityon : 0 0 0 0[B483  28(B3) 83- 28= 55(B4) 28|
1 RT--v << | >> Approach 2 | green (vph) : IA3B4  55(B4) 550- 55= 495(A3) 55|
------------ LLTRR ===m===-=-==-|f,LT cepacity in : 0 0 0 O]A3A4 495(A3) OR 220(A4) 495|
| TTHTT |GERBER RD | wph tbte) : |
i h " |g-Left turn volume : 0 O 0 O
]2 2 1] | in vph :
I

Approach 4:WATERMAN RD

jh.1s volume > cep.
| (g>f) ?

Step 2. IDENTIFY VOLUMES, in vph

Step 5. ASSIGN LANE

VOLUMES, in vph

| Step 7. SUM OF CRITICAL VOLUMES

| 255 | 1121(BZB1)+420(A1)+83(3354)+495(A3)
| Approach 3| |-===--- ¢5568 0 mmmm--- |
‘3: LT= 150 ! | | 2:RT= B0 | 00083 ~- B0 | = 1119 vph
TH=1100 | | | TH= 550 E | | | | | <- 275 |
RT= 290 | v | LT=220 | <yv>> <- 275 | Step B. INTERSECTION LEVEL OF
-------------------------- | v- 99 | SERVICE
<--Approach 2 | v- 121 | {compare step 7 wWith table 6)
! lf e
| % -~ | | o |
Approach 1-->» | 77 -~ N SE R b
-------------------------- | 420 -» <<~ A ]
1:LT= 170 | » | 4z RT= 200 | 420 -» NN | step 9. RECALCULATE
TH= 840 | | | TH= 440 | 300 -v |
RT= 300 | | | LT= 50 | REEEEEN 222 ------- |Geometric Change:
| Approach 4| | | 22220 |signat Change:
| | 83000 | |valume Chenge:
Step 3. IDENTIFY PHASING | step éa. CRITICAL VOLUMES, in vph | COMMENTS
| {two phase signal) |
--~ y-- B2B1 | | Approach 3| |
| | | |
--~ AND <-- A1B2 AND | | | ]
--> OR -~ JOR A2B1 | i | |
--> <-- A1A2 [=mmmmmemmmee mmmmmmemeenes |
j Approach 1 |
| < B4B3 | |
> | | See Step 6b. i
1 | AND < © A3B4 AND | |
v>0R | | JOR A4B3 H Approach 2 |
b~ A3A4 |[-==m=mmmmmmee mmmmmmmeeee |
v | | | | |
"""""""""""""""""""""""""" | ! | |
Al --> A3 | B1 v-- B3 < | | 1 |
v " | | | | Approach 4| | Exclusive right turns reduced 30 %
A2 <-- A4 | B2 --* B4 |> i | v/C Ratio = .B1




Intersection: GERBER RD AND BRADSHAW RD

Critical Movement Analysis: PLANNING
Calculation Form 1

Problem Statement: CUMULATIVE NO PROJECT

ATTACHMENT 5E

Design Hour: AM

Step 1. IDENTIFY LANE GEOMETRY

| Approach 3:BRADSHAW RD
1 3 2| ~
| R L | N
GERBER RD [RTTTL|
------------- THHHT ---------mmee
Approach 1 << | >> ~--RT 1
2 LT--" vVvy <”-RTH
LTH-"> <-TH 2
2 TH--» <v-LTH
RTH-v> nAA v--LT 2
1 RT--v << | >> Approach 2
------------- LLTRR ----=-r-n--e-
| TTHTT [GERBER RD
[ ®
|2 3 1]
I

Approach 4:BRADSHAW RD

| step 4. LEFT TURN CHECK

| e Approach----
| :-1- -2 -3- -4
Ja.No. of change : 0 0 0

| intervals/hour :

jb.LT cepacity on : O 0 0

| chenge (vph) :

|e.G/C ratio : 0 0 O
|d.Opposing volume : 0 0 0

| in vph :

|e.LT capacity on o o o

| green (vph)

|f.LT capacity in 0 0 0

| vph (bre) :

ja.Left turn volume : ©0 0 O

| in vph

[h.Is volume > cap. :

| (@) 7

| Step éb. VOLUME ADJUSTMENT FOR |
MULTIPHASE SIGNAL OVERLAP |

-4 Possible volume Adjusted|
O{prob- Critical Carryover Critical]|
jable Volume to next Volume |
0{Phase in vph phase in vph |
e |
0jB281  28(B1) 187- 28= 159(B2) 28|
ojatB2  159(B2) 115- 159=  O(A1)  159|
|a1a2  235¢a2) oR 0(AT) 235|
0|B483  22(B4) B88- 22= 66(B3) 22|
|A4B3 66(B3) 717- 66= 651(A4) 66|
0|A3A4  651(A4) OR 193(A3) 651]
|
0

Step 5. ASSIGN LANE VOLUMES, in vph

|
o |
|

| Step 7. SUM OF CRITICAL VOLUMES

2111 | | 187(B182)+235(A2)+BB(B4B3)+651 (A4)
| Approach 3| |------- 099912  ------- |
3: LT= 40 | | | 2:RT= 220 | 033382 ~- 220 | = 1161 vph
TH= 580 | | | TH=470 | NEEEE <- 235 |
RT= 200 | v { L1= 50 | <VVYVY>> <- 235 | Step 8. INTERSECTION LEVEL OF
-------------------------- | v- 23 | SERVICE
<--Approach 2 | v- 2