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PROJECT NO. C-99-0786-16-17

SEC. 25, 26, 35 & 36, T.4N., R.IW G&SRB&M

FOR

Length: 3.219 Kilometers (2.00 Miles)

Project Termini: Bell Road to Beardsley Road

January, 1999

FINAL
CANDIDATE ASSESSMENT REPORT

Project Name: El Mirage Road

Improvement Requested: Reconstruct a 2-lane roadway with drainage improvements.

Requested by: Sun City Home Owners Association

MARICOPA COUNTY DEPARTMENT OF
TRANSPORTATION PLANNING DIVISION

EL MIRAGE ROAD

PM IO Area: Yes

Summary Cost Estimated: $6,821,150

EXECUTIVE SUMMARY

The purpose of the ElMirage Road - Bell Road to Beardsley Road Candidate Assessment
Report is to provide Maricopa County Department of Transportation (MCDOT) staff and
Transportation Advisory Board with information necessary to evaluate the proposed
improvement in relation to other candidate assessment projects. The project includes the
widening of El Mirage Road from the existing 2-lane roadway section. Both 4-lane and 6-lane
roadway sections were considered. The alternatives meet MCDOT standards for a modified
major urban arterial. The project includes a drainage evaluation and a traffic study of the El
Mirage Road - Bell Road and the El Mirage Road - Beardsley Road intersections.
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PROJECT BACKGROUND INFORMATION

A field meeting was held at the project site. Results of the field meeting have been summarized
and are included in the Appendix.

Project Name:
EI Mirage Road from Bell Road to Beardsley Road (See next page for Vicinity Map)

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

The El Mirage Road - Bell Road intersection is· currently signalized. This intersection would
need to be widened to accommodate a 6-lane improved El Mirage road. A 4-1ane improvement
would only require restriping at the Bell road intersection. The EI Mirage Road - Beardsley
Road i,ntersection is stop sign controlled, with stop signs on all three approaches. Traffic
projections indicate a need to widen El Mirage Road, signalize the intersection and add tum lanes
at the intersection.

The concepts developed for the study include two alternatives, Alternative A and B, for the
widening of EI Mirage Road. Both a 4-lane and a 6-lane roadway section were considered for
both alternatives. Alternative A utilizes the existing pavement to the greatest extent possible.
The pavement has a one-way crown sloping east. This creates an adverse superelevation in some
curves. Adverse superelevations are to be removed and replaced. Alternative B is based on a
complete removal of the existing pavement and construction of a new roadway section with a
nonnal crown. The alternatives were evaluated based on drainage impacts, potential utility·
impacts, constructibility, traffic service, and cost. Both alternatives include construction of a full
width roadway prism on the west side of the McMicken Dam Outlet Wash from Station 3+700 to
4+400. Corresponding excavation on the east side of the wash is required to maintain the
hydraulic capacity of the wash. Design alternate drawings and typical cross sections are shown
in the Appendix.

Based on the evaluation, Alternative A, 4-lane section, is the recommended alternative between
Bell Road' and Beardsley Road. Improvements include adding a traffic signal at the Beardsley
Road intersection, storm drain, realignment of the McMicken Dam Outlet Wash to eliminate the
need for hard bank, building sufficient embankment for the future 6-lane roadway in the Outlet
Wash and extension of the box culvert south of Beardsley Road. The recommended alternative
meets the projected ADT in 2020, provides the necessary drainage requirements, is highly
constructable and the estimated cost is reasonable for the benefits provided.

The estimated cost of the recommended alternative is $6,821,150, which includes $4,665,288 for
construction, $559,835 for design, $699,793 for construction management, $274,400 for right-of­
way, $25,000 for utility relocation, $37,000 for 404 mitigation and $559,835 for administration.
See the Cost Estimate Section of this report for the assumptions used in developing the
construction cost estimate.

General Description and Location o/the Project Area:
El Mirage Road from Bell Road to Beardsley Road is located in the north central part of
Maricopa County as shov.:n in the Vicinity Map. The map shows the proximity of the project to
the AguaFria River and the Cities ofPeoria and Surprise. Maps following the vicinity map
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TRAFFIC INFORMATION

Traffic Information and Analysis:

Current and historical counts were provided by Maricopa County, and are tabulated below.
These are two-way, 24 hour counts. The 1998 counts were taken in September by Traffic
Research and Analysis, Incorporated (TRA). .

The Bodine Property, located north of Deer Valley Drive and west ofEl Mirage Road anticipates
developing 2,300 units. Lakeview, located north of proposed Loop 303 is planing to develop
9,000 units. Since these subdivisions are in the initial stages of development, their impact is!!2l
considered in the analysis conducted for this report. There is only one developed parcel east of
the road at this time.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

Available information on the Existing Roadway Surface and Shoulder Areas:
El Mirage Road from Bell Road to Beardsley Road was paved in June, 1984 with 50Iiun (2
inches) of asphaltic concrete on a 200mm (8 inches) aggregate base course. The last
improvement was a 50mm (2 inches) rubberized overlay applied in November 1997. Pavement
earings taken in November 1998 indicate pavement thicknesses of 150mm (6 inches) to 200mm
(8 inches) and an aggregate base course of 150mm (6 inches) to 300mm (12 inches). The
existing roadway is 8.5m (28 feet) wide. The pavement is striped for two-way traffic. The entire
pavement appears to be in good condition with a Pavement Condition Rating (PCR) of 95, an
International Roughness Index (00) rating of92 and a SUFFICIENCY rating of74.

show assessor parcel numbers and City of Surprise incorporated areas. The entire project resides
within Maricopa County. Sun City West, a retirement community, is currently the major traffic
generator along El Mirage Road from Bell Road to Beardsley Road. Future residential
development north of Deer Valley Drive (1.7 kilometers (1 mile) north of the project) has the
potential to add a significant amount of traffic to the study area. The future int~rsection of the
extension ofEI Mirage Road north and the proposed Loop303 is initially planned as an at-grade
intersection, with a future grade separated traffic interchange ultimately planned. Lake Pleasant,
a regional park, is located approximately 21 kilometers (13 miles) north of the study area.

Introduction:

The purpose of this study is to analyze the existing (1998) and future (2001, 2010, and 2020)
operation of El Mirage Road between the intersections of El Mirage Road with Bell and
Beardsley Roads. The existing roadway primarily serves the community of Sun City West. The
road parallels Sun City West, with a major drainage channel to the east. The posted speed limit
is 50 Miles Per Hour (MPH). The speed limit is reduced to 45 and finally 35 MPH at the
southbound approach to Bell Road. Advisory speeds for curves are 40 MPH. The terrain is
level. The only cross streets are Bell Road and Beardsley Road. The intersection with Beardsley
is stop sign controlled, with stop signs on all 3 approaches. The intersection of El Mirage Road
and Bell Road is signalized. El Mirage Road continues north for 1.6 kIn (1 mile), then turns west
to become Deer Valley Drive.
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Future Volumes

Vehicle Classification (In Percent)
On Location At Motorcycles Cars RVs Buses ' SUTrucks TT Trucks

US60 ATR24 0.34 94.05 0.00 0.07 4.18 1.36

Candidate Assessment Report
Number C99-0786-16-17

Existing Counts

EI Mirage Road
Bell Road to Beardsley Road

TRA also conducted turning movement counts at the intersections of EI Mirage Road with Bell
Road and Beardsley Road. These counts were also taken in September 1998, and were used to
determine the intersection level of service, and project future turning movements. The morning
and evening peak hour counts along with the future turning movement projections are shown iii
the Appendix with the level ofservice calculations.

Future traffic projections were made with the Maricopa Association of Governments (MAG)
transportation planning model. Model volume plots were provided by MCDOT. If any of the
new developments planned in the area are finalized, they should be incorporated in the regional
traffic model, and the volumes re-run. Additional traffic from the north could make a large
impact on the EI Mirage volumes. These traffic projections represent 2-way ADT's and are
shown in the following table.

Vehicle classification counts were obtained from 'Traffic On Arizona Highways, 1992'. A co.unt
on US 60 south of the project was the closest count to the study area. The data and average are
shown below. SU stands for single unit, TT stands for tractor-trailer.

The Level Of Service (LOS) was determined using Highway Capacity Software (HCS), version
2.1g. The procedure for 2 lane rural highways was used. The peak hour volume was provided
by MCDOT from their annual counts. K factors were between 9 and 10 percent. The K factor is
the ratio of the peak hour traffic to the ADT. LOS is a measure of the quality of operation of the
road as perceived by motorists. LOS A is the best, and LOS F is the worst. LOS E represents

On Location At 1998 1997 1995 1994
EI Mirage Road South Leg Bell Road 2719
EI Mirage Road North Leg Bell Road 7807 9836 8372 3976
EI Mirage Road South Leg Beardsley Road 7765
EI Mirage Road North Leg Beardsley Road 3110 3787 3196 3692
Bell Road East Leg EI Mirage Road 35740
Bell Road West Leg EI Mirage Road 29768 31455
Beardsley Road West Leg EI Mirage Road 5074 5239

On Location At 2020 2010 2001
EI Mirage Road North Leg Bell Road 16112 12392 10561
EI Mirage Road North Leg Beardsley Road 26438 4702 3110
Bell Road East Leg EI Mirage Road 48014 53510 44971
Bell Road West Leg EI Mirage Road 44201 40225 39477
Beardsley Road West Leg EI Mirage Road 22231 9489 9620
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Level of Service: No Build Alternative

Level of Service: 4-Lane Alternative

Level of Service: 6-Lane Alternative

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

The LOS becomes unacceptable in 2001. Alternatives were examined to assess their impact on
the future LOS. The first alternative was to widen the road to a 4-lane urban minor arterial. The
multilane highway module of HCS was used to evaluate the alternative. The LOS anticipated
with this improvementis as follows:

the roadway operating at the maximum capacity· (volume to capacity ratio of 1), although most
drivers would regard the quality of service unacceptable at this level. At LOS F, the road is over
capacity, with flow breaking down into stop and go traffic, and considerable delay experienced
by motorists. LOS C is used as a target for the ultimate roadway conditions. The output from
RCS is shown in the Appendix, and the results shown in the following table:

LOS with the 4-lane alternative becomes acceptable. A 6-lane alternative was also examined.
This alternative would widen the road to 3-lanes in each direction, and add a raised median
(Urban Principal Arterial). Below are the calculated LOS's for the 6-lane alternative:

Intersection level of service was evaluated using the unsignalized intersection module ofRCS.

Unsignalized Intersection Level of Service: No Build Alternative

The intersection was then evaluated with El Mirage Road improved to a 4-lane minor arterial.
Left tum bays were added on both El Mirage Road and Beardsley Road. A right tum lane was
added for the southbound to westbound movement. .

On Location At 2020 2010 2001 1998
El Mirage Road North Leg Bell Road E E D C
Volume/Capacity 1.99 1.56 1.30 0.96
Ratio (V/C)

On Location At 2020 2010 2001 1998
El Mirage Road North Leg Bell Road A A A A
Volume/Capacity 0.12 0.10 0.09 0.08
Ratio (V/C)

On Location At 2020 2010 2001 1996
El Mirage Road North Leg Bell Road A A A A
Volume/Capacity 0.06 0.05 0.04 0.04
Ratio (V/C)

Intersection 2020 2010 2001 1998
El Mirage RoadlBeardsley Road (AMlPM) F/F C/C B/C AlA
Volume/Capacity Ratio (V/C) > 1/> 1 0.53/0.58 0.46/0.52 0.31/0.35
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Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

The 6-lane alternative was not evaluated since an extra through lane would not make any
difference to the critical movements (Left Turns). The intersection will require signalization by
the year 2020. The volumes go up substantially in the model in 2020. The intersection was then
evaluated with the ReS signalized intersection module, using the planning method. The results
are shown below. Since the planning method does not calculate a LOS, it was reported as either
under, near, or over capacity. The target here is under capacity.

Unsignalized Intersection Level of Service: 4-Lane Alternative

Since the intersection is near capacity in 2020, it was reevaluated with the 4-lane El Mirage
Road:

Signalized Intersection Capacity Analysis: No Build Alternative

The signalized intersection performs adequately with the 4-lane improvements.

Signalized Intersection Capacity Analysis: 4-Lane Alternative

The intersection of El Mirage Road and Bell Road was also evaluated, first for the no-build
condition:

Signalized Intersection Capacity Analvsis: No Build Alternative

The movements operating near capacity are the left tum lanes on Bell road. Since improving
Bell road is outside the scope of this report, the 4-lane alternative retained the same lane
configuration and was not evaluated. The 6-lane alternative will require widening to
accommodate the additional lanes. The 20-year forecast was reevaluated with El Mirage Road as
a 6-lane minor arterial:

Intersection 2020 2010 2001 1998
El Mirage Road/Beardsley Road (AM/PM) FIF BIB NB AlA
Volume/Capacity Ratio (V/C) > 1/> 1 0.40/0.43 0.35/0.38 0.24/0.26

Intersection 2020 2010 '2001 -

El Mirage Road/Beardsley Road (AM/PM) NearfUnder Under! Under UnderfUnder
Volume/Capacity Ratio (VIC) 0.86/0.81 0.54/0.44 0.35/0.41

Intersection 2020
El Mirage Road/Beardsley Road (AM/PM) UnderfUnder
Volume/Capacity Ratio (V/C) 0.58/0.67

.
Intersection 2020 2010 2001 1998
EIMirage Road/Bell Road UnderlNear Underl Under UnderfUnder UnderfUnder
(AM/PM)
Volume/Capacity Ratio (V/C) 0.79/0.85 0.72/0.78 0.5010.56 0.39/0.44
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Accidents on EI Mirage Road

Signalized Intersection Capacity Analysis: 6-Lane Alternative

The signalized intersection is still operating near capacity. Improvements to Bell road and El
Mirage road south of Bell road must be made to keep this intersection at an acceptable level of
service in the year 2020.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

Accident Information and Analysis:

Accident data was obtained from Maricopa County from January 1995 through December 1997
(3 years total). The accidents are summarized by type of accident.

Conclusions and Recommendations:

The recommended alternative is Alternative A, 4-lane configuration. Widening El Mirage Road
to 4 lanes results in an acceptable level of service into the year 2020 and beyond. The north leg
of the El Mirage Road - Bell Road intersection will not be widened. The lane configuration will
remain the same. The pavement will taper to the widened section north of Bell Road. The El
Mirage Road - Beardsley Road intersection will require signalization. El Mirage Road at the
Beardsley Road intersection will be widened to two through lanes and one dedicated left: tum
lane west onto Beardsley Road. A dedicated right tum lane will be added for southbound El
Mirage road. The four-lane roadway will transition back to the existing two-lane roadway north
ofBeardsley Road.

Incident Accidents Severity Accidents Light Accidents
RightAngle 0 No Injury 2 Daylight 3
Left Turning 0 Injury - 0 Darkness 2

Unknown
Rear End 2 Possible Injury 1 Dawn 0
Side Swipe 1 Non - 2 Dusk 0

Incapacitating
Single 1 Incapacitating 0
Vehicle
Other 2 Fatal 0

Total 6 Total 5 Total 5

Intersection 2020
El Mirage RoadlBell Road Under/Near
(AMlPM)
Volume/Capacity Ratio (V/C) 0.79/0.85

This comes out to an averageof2 accidents per year. Only 2 of the 6 accidents were intersection
related. This is not an excessive number of accidents, and there were no patterns of accidents

. that suggested a design deficiency. The complete accident records are included in the Appendix.
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Widening of the roadway will be accomplished by building embankment in the McMicken Dam
Outlet Wash. It is recommended that the embankment be constructed wide enough to
accommodate a 6-lane ultimate section. The wash will require a corresponding widening along
the east bank.

The recommended 4-lane roadway between Bell Road and Beardsley Road would be constructed
by maintaining traffic on the existing roadway while two northbound lanes are constructed.
Traffic would be shifted to the new northbound roadway to construct improvements to the
existing roadway to accommodate the southbound traffic. Beardsley Road - EI Mirage Road
intersection improvements will be installed by reducing lane widths and shifting traffic during
construction.

Construction Traffic Management Evaluation and Recommendation:
The only establishment requiring access to El Mirage Road between Bell Road and Beardsley
Road is the existing commercial property located on the east side of El Mirage Road, 750m
(2,480 ,feet) north ofBell Road. Access will be required during all phases of construction. With
the exception of the existing commercial property, all land easto(the site is undeveloped State
Land or the McMicken Dam Outlet Wash which is owned by the Maricopa County Flood
Control District. Land along the McMicken Dam Outlet Wash was purchased to prevent
development within the floodway. Sun City West, which is fully developed, is west ofEl Mirage
Road. There are no access points to EI Mirage Road from Sun City West between Bell Road and
Beardsley Road. The Bodine Property, north of Deer Valley Drive and west of the wash may
develop in the future. This development will request access to El Mirage Road from the west
between Proposed Loop 303 and Deer Valley Drive. A second future development, Lakeview,
will require access to El Mirage Road north of the proposed Loop 303.
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EI Mirage Road
Bell Road to Beardsley Road

DESIGN CRITERIA

Functional classification
Level of service
Design year
Design vehicle
Design speed
Posted speed
Maximum super-elevation
Minimum radii
Lane widths
Shoulder width
Median
Roadway cross-slope
Shoulder cross-slope
Embankment cut/fill slopes
Clear zone
Minimum stopping sight distance
Minimum passing sight distance
Sidewalks

Candidate Assessment Report
Number C99-0786-16-17

Urban Principal Arterial

2010 and 2020
WB-50
100kmlh (60mph)
70kmlh (45mph)
0.06m/m
410m (1350ft)
3.6m (12 ft)
N/A
4.2m (14ft)
0.02m/m
N/A
1:4 max
per Roadway Design Manual
160m (525ft)
640m (2,1 OOft)
104m (5ft)

11
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Roadway runoff generated in the vicinity of the McMicken Dam Outlet Wash currently dra,ins
directly to the wash. Roadway runoff generated south of Station 3+550 drains south along the
east edge of the pavement. The runoff discharges to an existing drainage channel which parallels
the north side of Bell Road. EI Mirage Road crosses the channel via a 7 barrel box culvert. It is
assumed that the Bell Road Channel has sufficient capacity to convey the flows generated in the
existing condition without overtopping. It is further assumed that the channel has sufficient
capacity downstream from EI Mirage Road to convey the increased flows generated by the
widening ofEI Mirage Road.

Existing Conditions:
El Mirage Road is constructed along the top of a wide, flat ridge from Bell Road to 760 meters
(2,500 feet) south of the Beardsley Road intersection. The existing pavement on EI Mirage Road
between Bell Road and Deer Valley Drive has a one-way crown sloping east. The crown slopes
east in all locations, creating an adverse superelevation in some horizontal curves. The one-way
crown drains roadway runoff to the east. A block privacy wall borders the right-of-way
immediately west of the site. The wall is the east perimeter wall for Sun City West. The wall
provides a continuous barrier for surface runoff. A box culvert from Sun City West crosses El
Mirage Road 320 meters (1,050 feet) south of Beardsley Road. The culvert conveys runoff from
the subdivision to the McMicken Dam Outlet Wash. Figure 4, Sheet 1 shows the topography of
the area before the construction of Sun City West.
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EI Mirage Road
Bell Road to Beardsley Road

Maximum longitudinal grade
Minimum longitudinal grade
Minimum K-factors for vertical curves
Curb ap.d gutter types
Curb return radii
Tapers
Traffic Signals
Pavement markings
Signing plans
Guardrails
Vertical clearance
Pavement design life
Drainage criteria

DRAINAGE INFORl\1ATION

Candidate Assessment Report
Number C99-0786-16-17

5.00%
0.25%
20-yr
MCDOT 2030, MAG 220 type A
105m (35ft) ,
L=WS W=offset,S=design speed, L=Taper length
Required .
Required
Required
Not Required
N/A
dependent on geotech report
100, 50, and 10-year peak flows
Use 50-year storm for sizing culverts and bridges ­
Use 10-year storm for sizing storm drain

improvements and road side channels
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Hydrology

Area 2 is the supere1evated section ofEl Mirage Road from Station 3+550 to the Beardsley Road
intersection at Station 4+190. This roadway reach is adjacent to the McMicken Dam Outlet
Wash. Runoffwill be diverted to the Outlet Wash.

On-Site
The proj ect site is divided into three distinct drainage areas. The drainage areas are delineated on
Figure 4, Sheet 1.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

The McMicken Dam Outlet Wash parallels the east side of El Mirage Road from Deer Valley
Drive to a point 410 meters (1,350 feet) south of Beardsley Road. At this point, the wash makes
a ninety-degree turn to the east, toward the Agua Fria River. The wash is easily distinguishable
in the ~esign alternate sheets, located in the Appendix. Existing concrete hardbank helps keep
the ninety-degree bend from washing out. A portion of the hardbaDk is adjacent to the roadway.
The principal discharge to the wash comes from the McMicken Dam Outlet Channel,
approximately 3 kilometers (1.8 miles) north of Deer Valley Drive. The Outlet Channel drains
the McMicken Dam. The dam is a flood control structure designed to divert the Standard Project
Flood (SPF) .. The peak flow for the SPF is approximately 396 cms (14,000 cfs) while the 100­
year peak flow is 177 cms (6,270 cfs). The dam is capable of diverting the SPF, so provisions
have to be made to accommodate the flow. Structures do not have to be designed to pass the
SPF, but the effect of the structure during the SPF must be evaluated. Currently, the Flood
Control District of Maricopa County owns the land inundated by the SPF between the Outlet
Channel to the north and the Agua Fria River. The land was purchased to prevent development
within the floodplain.

The wash has been delineated and recorded as a FEMA floodplain. The section of wash adjacent
to existing E1 Mirage Road is delineated as a Flood Hazard Area AE (base flood elevations
determined) on Flood Insurance Rate Map (FIRM) No. 04013C1165 G, Maricopa County,
Arizona and Incorporated Areas, September 30, 1995. Figure 4, Sheet 2 shows the relevant
portion of the FIRM. Existing El Mirage Road is above the floodplain delineated on the FIRM.
Benchmark references in the FIRM appear to match as-built plan elevations for El Mirage Road.
An exact bench mark tie-in is not available at this time, but the plans appear to be within 0.3m(1
foot) of the map references.

Off-Site
The hydro10gy/hydraulics of the McMicken Dam Outlet Wash have been quantified in the 1987
Wittman Area Drainage Master Study. The delineation of the floodplain js based on this study.
The Flood Control District has made hydrologic and hydraulic models from the study available
for use in the preparation of this report.

Area 1 comprises the majority of the site. It encompasses the E1 Mirage right-of-way from Bell
Road to Station 3+550, approximately 610 meters (2,000 feet) south of the Beardsley Road
intersection. In the existing condition, the drainage outfall for Area 1 is the Bell Road Channel.
The area will continue to discharge to the same location in the proposed condition.
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The following runoff coefficients were used:

Times of concentration are based on Equation 3.2:

Candidate Assessment Report
Number C99-0786-16-17

Runoff Coefficients
Surface C
Pavement 0.95

West Shoulder 0.70
East Shoulder 0.70

Median 0.70

EI Mirage Road
Bell Road to Beardsley Road

Intensities were read from Figure 3.2 of the Drainage Design Manual.

Hydrology for roadway drainage was determined using the Rational Method as described in the
Drainage Design Manualfor Maricopa County, Arizona, Vol. 1, Hydrology by the Flood Control
District of Maricopa County. Roadway drainage design is based on the IO-year storm. Storm
drains and roadside ditches are sized to convey the peak runoff produced by the IO-year storm.
Storm drainage systems are provided to maintain a 3.7m (12-foot) dry lane of pavement during
peak flow from the design storm. The IO-year storm is the only return period applicable to the
roadway drainage design of the project. Flows for the 50-year and lOO-year storm were :Qot
calculated.

Area 3 is the Beardsley Road intersection. The existing intersection is depressed below the
adjacent ground to the west. Vertical curves drop the existing roadway profile rapidly in the
vicinity of the intersection. Existing Beardsley Road slopes steeply toward El Mirage Road from
the west. The existing horizontal curves do not meet roadway design criteria. His anticipated
that the intersection will. be filled to nearly eliminate the sag.' .The extent of the vertical
realignment will be determined in final design. Runoff from the intersection will be collected
and discharged into the wash.

For budgetary purposes, it is assumed that storm drain inlets will be required at 375m (1,200­
foot) intervals. Calculations included in the Appendix indicate that this spacing is adequate to
meet the required criteria ofmaintaining a 3.7m (12-foot) dry lane of pavement during peak flow
from the lO-year storm. Storm drain systems are shown on the design alternate sheets in the
Appendix.

On-Site Drainage Design: Bell Road to Beardsley Road
The recommended alternative is Alternative A, 4-lane configuration. This narrative is limited to
the conditions in Alternative A. See the Discussion of Alternatives section of this report for
drainage features related to other alternatives. The existing pavement is to remain in place to the
greatest extent possible. Two additional lanes are to be constructed with an earthen median in
the center. The median will be graded as a ditch (see typical sections). Future widening to a 6­
lane configuration will be accomplished by adding an additional lane and a raised median to the
southbound lanes and an additional lane to the northbound lanes.
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McMicken Dam Outlet Wash at Beardsley Road:
Construction of EI Mirage Road requires encroachment of the wash to construct the roadway
prism. The existing hydraulic model of the wash was used to determine the effect of the
encroachment. The existing HEC-2 model was imported into HES-RAS for modification.

A fifth profile was added to the existing model to represent the flow during the SPF. Cross
sections were generated showing the water surface elevation during the SPF. Flows from the
SPF were shown to be conveyed within the existing channel from Deer Valley Drive to the
ninety-degree bend below Beardsley Road. Cross section maps and plotted cross sections are
included in the Appendix.

Candidate Assessr.1ent Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

Area 3

Adding the northbound lanes creates a barrier between the median and the McMicken Dam
Outlet Wash. An inlet and storm drain are required to drain the intersection. Runoff from the
southbound lanes, the median and Beardsley Road will be collected in inlets located in the
median and the east gutter and discharged to the wash.

The existing model was run in HEC-RAS and HEC-2 to determine if there were significant
differences in calculated velocities or water surface elevations. Comparison of the output
showed the two software packages produce virtually the same results. Slight discrepancies were
noted at River Station 0.579, near the ninety-degree bend south of Beardsley Road. Output
sheets are shown in the Appendix.

Area 2

This reach is along the McMicken Dam Outlet Wash. The proposed roadway embankment will
be constructed in the wash. The embankment is to be wide enough to accommodate the ultimate
6-lane section. In this reach, the northbound outside lanes will be constructed with curb and
gutter. Future widening of the northbound lanes will be into the median. A short stonn drain is
required from Station 3+550 to 3+750 to convey runoff north to the Outlet Wash. The storm

drain is shown on the design alternate sheets. The existing low point at Station 3+880 will be
drained by installing inlets Into the existing box culvert. The box culvert will be extended under
the proposed roadway prism to be constructed in the Outlet Wash.

Areal

Drainage to be collected by the proposed stonn drain. Inlets will be located in the median and
the roadside ditch on the east side. Curb and gutter will be installed adjacent to the median on
the northbound lanes. Runoff from the southbound lanes and the median will be collected in the
median. Runofffrom the northbound lanes will be collected in the ditch on the east side of the
roadway.

Approximate toe of fill lines were determined for the prism of El Mirage Road. The toe of fill
lines are based on the width of the ultimate 6-lane roadway prism. The cross sections of the
existing wash were then modified to reflect the encroachment due to the construction of EI
Mirage Road. Approximate fill and excavation limits are hand drawn on the cross sections. The
modified model reflected velocity increases of approximately 0.6 mps (2 fps). Output tables are
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LAND USE

The right-of-way table on the next page shows the parcel numbers and anticipated right-of-way
needed for the properties impacted by the various alignments.

It is anticipated the Bodine property north of Deer Valley Drive and 0.8 kilometers (0.5 miles)
west of E1 Mirage Road will be developed into approximately 2,300 residential units. A second
development north of Loop 303, Lakeview, is expected to generate 9,000 residential units at
build-out.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

North of Station 3+550, the land east of the site is in the McMicken Dam Outlet Wash. The
wash is owned by the Flood Control District to prevent development in the floodplain. It is
recommended that the McMicken Dam Outlet Wash be widened to south ofDeer Valley Drive to
maintain the hydraulic capacity of the existing channel.

The project site is in an unincorporated portion of Maricopa County. Between Bell Road and
Beardsley Road, the land west of the project.is 100% developed with residential dwellings (Sun
City West). The land adjacent to the project to the east is mostly undeveloped State Land from
Bell Road to Station 3+550. The only existing development east of the site is an existing
commercial building at Station 1+700. The building appears to be occupying State Land.
Current parcel maps and inquiries with the State Land Department indicate the parcel is owned
by the State.

Box Culvert Extensions:
Widening of the roadway requires the extension of the culvert 310 meters (1,015 feet) south of
the Beardsley Road intersection. It is a 3 barrel, 1.042 m by 2.44 m (5 feet by 8 feet) box. The
culvert conveys flows from Sun City West to the McMicken Damn Outlet Channel Wash. The
box is to be extended approximately 22 meters (72 feet) east. Existing erosion protection at the
outlet will be replaced as part of the extension.

also included in the Appendix to show flow velocities before and after the encroachment. The
Flood Control District has indicated that bank annoring will be required if velocities are
increased. It is recommended that the channel be widened to the east to match the embankment
const~cted in the west side of the channel. Excavating the east bank has the double benefit of
maintaining the hydraulic capacity of the channel and providing a convenient borrow source for
the construction of the roadway embankment. Hardbank is anticipated in the realigned wash at
the ninety-degree bend.

A second box culvert at the intersection of Bell Road and EI Mirage Road needs to be extended
during construction of the ultimate 6-lane configuration. Extension of the culvert will not be.
required for the recommended 4-lane alternative. The culvert conveys the Bell Road Channel
under El Mirage Road along the north side of Bell Road. The existing culvert is 7 barrel, 1.042
m by 1.875 m (5 feet by 9 feet) box. The sides of the channel are lined with gunite. The existing
culvert will be extended 14 meters (46 feet) to the east. The channel wall at the discharge point
will be realigned and re-armored with gunite.
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'-way Areas lAc)

Alternative Alternative Alternative Alternative
A (4.Lane) A (6·Lane) B (4·Lane) B (6.Lane)

0.50 0.50 0.52 0.52
1.01 1.01 1.03 1.03
2.67 2.67 2.70 2.70

14.10 14.22 14.29 14.41
18.30 18.41 18.54 18.65

Alternative Alternative Alternative Alternative
A (4-Lane) A (6.Lane) B (4.Lane) B (6·Lane)

2,035 2,035 2,091 2,091
4,107 4,107 4,150 4,150

10,821. 10,821 10,936 10,936
57,077 57,544 57,833 58,300

74,040 74,507 75,010 75,477

-way Areas lSM)

------------ - - .. - - - -
EI Mirage Road- Bell Road to Beardsley Road

Right·

Owner Parcel Number
FCDMC 61F 503-67-26
FCDMC 60F 503-67-26
FCDMC 60F 232-5-820
State Land --
Total

Right-o

Owner Parcel Number
FCDMC 60F 503-67-26
FCDMC 61F 503-67-26
FCDMC 60F 232-5-820
State Land --
Total
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ENVIRONMENTAL INFORMATION

No Temporary Construction Easements (TCE) are anticipated.

The following is provided by Parsons Brinckerhoff:

Candidate Assessment Report
Number C99-0786-16-17

• This two mile stretch of road is a two-lane minor collector road with a six lane intersection
on the on the north side of Bell Road. The land use in this unincorporated part of Maricopa
County is light conunercial with the Del Web Development of Sun City West bordering the
west side of El Mirage Road. A large drainage ditch on the north side of the Bell RoadlEl
Mirage intersection conveys runoff to the Agua Fria River approximately one-quarter mile
east of the traffic interchange. A fruit stand is located on the northeast comer of the EI

• Mirage/Bell Road intersection. Several other conunercial businesses are located along the
east side ofthe roadway.

• While the project is in a disturbed area, a cultural resources survey will need to be included in
the environmental clearance process. At the north end of the project near Beardsley Road,
any additional right of way to the east would encroach on the McMickendrainage channel
and a Section 404 Water Quality Permit may be necessary for any channel realignment, bank
stabilization, or other activities within these waters of the US.

• While desert scrub habitat exists in the area, native vegetation is limited with no evidence of
riparian habitat or wetlands. There are no known threatened and endangered species
identified as likely to occur in the project area. No landfill or hazardous waste sites were
observed or known to be in the area. Hazardous materials were not observed in the project
area.

RIGHT-OF-WAY

• Although not part of this project, extensive work is required in the McMicken Dam Outlet
Wash between Deer Valley Drive and the proposed Loop 303. Realignment of the wash is
necessary to construct the recommended widening of EI Mirage Road. An estimated 4.2
hectares (10.3 acres) will be disturbed. This land is currently undeveloped desert. It is
anticipated that this area will be declared "waters of the U~S." by the U.S. Corp ofEngineers.

This existing right-of-way width is 15.2m (50 feet).

EI Mirage Road
Bell Road to Beardsley Road

The environmental overview was provided by MCDOT.

The proposed right-of-way is 38.7m (127 feet) between Bell Road imd Sta 3+550. The proposed
right-of-way is 35.7m (117 feet) from Sta 3+550 to Beardsley Road (41.2m (4 feet) behind the
back of the east curb in the 6-lane configuration).
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GEO-TECHNICAL ENGINEERING AND PAVEMENT DESIGN

DISCUSSION OF ALTERNATIVES

Typical Sectiolls:
Please refer to the Appendix for the typical cross sections and design alternate plan sheets.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

Alternative A, 4-Lalle (Recommended Alternative):
Improve EI Mirage Road between Bell Road and Beardsley Road to a modified 4-lane urban.
principal arterial in accordance with MCDOT Roadway Design Manual. The typical section will
include a new 4.3m (14-foot) lane, a new 3.6m (12-foot) lane and a 1.5m (5-foot) bike lane for
northbound travel. The existing pavement is to remain in place and be used to the extent
possible for two 3.6m (12-foot) southbound lanes and 105m (5-foot) a bike lane and an inside
shoulder. The unpaved 7.0m (23-foot) median is to be graded to form a ditch for drainage
conveyance. Curb will be installed at the inside edge of pavement northbound. The bike lane of
the northbound lanes is widened to 2m (6.5 feet) and curb and gutter are added to the outside
edge of pavement in sections adjacent to the McMicken Dam Outlet Wash. Sidewalks are not
included. The MCDOT pavement structural section of 100mm (4 inches) AC over 250mm (10
inches) AB was used to develop the project costs. The design speed of the improvements shall
be 100km/h (60mph).

No Build Alternative:
The no-build alternative would retain the existing two-lane roadway with no capital
improvements.

• The McMicken Dam Outlet Wash must also be realigned south of Deer Valley Drive. This
reach has already been channelized. If the wash north of Deer Valley Drive is declared
"waters of the U.S.", this reach may be given the same classification. The vegetation present
is ,mostly scrub growth with little or no mature cacti or trees. It is expected that
approximately 4.2 hectares (10.2 acres) will be disturbed - during construction of the
recommended alternative. Mitigation costs are expected tobe lower for this reach than they
would be for the reach above Deer Valley Drive. Mitigation costs are included in the cost
estimates.

The minimum pavement section for an urban principal arterial is 100mm (4 inches) AC over
250mm (10 inches) AB. No special geotechnical items were readily observable during the field
visit and the County brought no items of interest to our attention.

Two sections of the existing pavement will require reconstruction due to geometric deficiencies.
The reverse curves located between Stations 3+550 and 3+880 require superelevation where
current conditions only provide an adverse crown. The vertical curves near the Beardsley Road
intersection do not meet stopping sight distance criteria. Reaiigning EI Mirage Road vertically to
meet design standards will also require a portion of Beardsley Road to be reconstructed. It is
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Disadvantages include the reverse crown for the southbound traffic, which is contrary to the
driver's expectation.

anticipated that the intersection will be filled to nearly eliminate the sag. The extent of the
vertical realignment will be determined in final design.

Advantages include the low cost, utilization of the existing pavement, the minimal drainage
improvements required, ease of future widening and minimal traffic maintenance during
construction.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

McMicken Dam Outlet Wash parallels the east side of EI Mirage Road from Beardsley Road to a
point 410m (1,350 feet) south of the Beardsley Road intersection. Widening of the roadway will
be accomplished by building embankment in the wash. It is recommended that the embankment
be constructed wide enough to accommodate a 6-lane ultimate section. The wash will require a
corresponding widening along the east banle It is recommended that the limits of the wash
widening begin just north of Beardsley Road, near an existing drop structure. This is assuming
that the EI Mirage Road and the wash are widened in a similar fashion to the north of Beardsley
Road.

On-site drainage will be collected from a roadside ditch and the median. A storm drain will
convey runoff generated south of Station 3+550 to the channel paralleling the north side of Bell
Road. Runoff generated north of Station 3+550 will be collected from the median and gutter and
discharged to the McMicken Dam Outlet Wash. A short storm drain is required between Station
3+550 to 3+750 to convey runoff north to the Outlet Wash. Inlets and discharge pipes will drain
the Beardsley Road intersection to the wash.

The nQrth leg of the EI Mirage Road - Bell Road intersection will not be widened. The lane
configuration will remain the same. The pavement will taper to the widened section north of
Bell Road. The EI Mirage Road - Beardsley Road intersection will require signalization. El
Mirage Road at the Beardsley Road intersection will be widened to two through lanes and one
dedicated left tum lane west onto Beardsley Road. A dedicated right turn lane will be added for
southbound El Mirage road. The four-lane roadway will transition back to the existing two lane
roadway north ofBeardsley Road.

An existing privacy wall borders the RJW immediately west of El Mirage Road. The wall is
about 3.6m (12 feet) from the edge of the existing roadway. The wall is flush with no protruding
pilasters or architectural treatments. No accidents have been recorded which involve the wall.

Alternative A, 6-lane:
Improve El Mirage Road between Bell Road and Beardsley Road to a modified 6-lane urban
principal arterial in accordance with MCDOT Roadway Design Manual. The typical section will
include two new 3.6m (12-foot) lanes, a new 4.3m (14-foot) lane and a 1.8m (6-foot) bike lane
for northbound travel. The existing pavement is to remain in place and be used to the extent
possible for two 3.6m (12-foot) lanes, a 4.3m (14-foot) lane and a 1.5m (5-foot) bike lane in the
southbound direction. A 4.3m (14-foot) raised median separates the northbound and southbound
traffic. Curb will be installed at both edges of the northbound pavement, and the inside edge of
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Advantages include the utilization of the existing pavement, the minimal drainage improvements
required, ease of future widening and minimal traffic maintenance during construction.

the southbound pavement. Sidewalks are not· included. The MCDOT pavement structural
section of 100mm (4 inches) AC over 250mm (10 inches) AB was used to develop the project
costs. The design speed'ofthe improvements shall be 100km/h (60mph).

The EI Mirage Road - Beardsley Road intersection will require signalization. EI Mirage Road at
the Beardsley Road intersection will be widened to three through lanes and one dedicated left
tum lane west onto Beardsley Road. A dedicated right tum lane will be added for southbound EI
Mirage road. The six-lane roadway is shown transitioning back to the four-lane roadway north
ofBeardsley Road.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

Two sections of the existing pavement will require reconstruction due to geometric deficiencies.
The reverse curves located between Stations 3+550 and 3+880 require superelevation where
current conditions only provide an adverse crown. The vertical curves near the Beardsley Road
intersection do not meet stopping sight distance criteria. Realigning EI Mirage Road vertically to
meet design 'Standards will also require a portion of Beardsley Road to be reconstructed. It is
anticipated that the intersection will be filled to nearly eliminate the sag. The extent of the
vertical realignment will be determined in final design.

A raised median is recommended versus a continuous left tum lane for several reasons,
including: added delineation for the driver, maintaining driver expectation with other local
streets, and added safety of the roadway. Also, the limited access points along the project lend
itself to a raised median over the continuous left tum lane. The costs associated with the
recommendation include curb and gutter, and median landscape or median caps' for the raised
median option versus the pavement for the continuous left tum lane option.

The north leg of the EI Mirage Road - Bell Road intersection will be widened. The proposed six
lane section will not have matching sections i;>outh ofBell Road, therefore, the outside lane of the
intersection will become a right tum drop lane, while the departure lanes will be added at the
intersection. The right lane will be dropped before reaching Bell Road, leaving 2 lanes at the
intersection. The northeast signal pole will need to be relocated to accommodate the widening.
A dedicated right tum lane will be added for westbound Bell Road to northbound EI Mirage
Road.

Drainage improvements match those discussed in Alternative A, 4-lane configuration with the
exception of the inlet locations and the intersection at Bell Road. Under the 6-lane configuration,
inlets will be located in the gutters rather than in ditches and the median. Intersection
improvements at Bell Road require widening EI Mirage Road over the box culvert at Bell Road.
This alternative proposes to add a dedicated right tum lane at Bell Road, westbound. As seen on
the design alternate sheets, the right tum lane will encroach the Bell Road Channel downstream
from the box culvert. The channel requires realignment to accommodate the extension of the
culvert and the addition of the tum lane.
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Disadvantages include the reverse crOwn for the southbound traffic, which is contrary to the
driver's expectation.

An existing privacy wall borders the R/W immediately west of EI Mirage Road. Proposed curb
and gutter along the west side of the road provide a barrier between the wall and southbound
traffic.

On-site drainage will be collected from the gutters. A storm drain will convey runoff generated
south of Station 3+550 to the channel paralleling the north side of Bell Road. Runoff generated
north of Station 3+550 will be collected from the median and gutter and discharged to the
McMicken Dam Outlet Wash. A short storm drain is required between Station 3+550 to 3+750

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

The north leg of the EI Mirage Road - Bell Road intersection will not be widened. The lane
configuration will remain the same. The pavement will taper to the widened section north of
Bell Road. The E1 Mirage Road - Beardsley Road intersection will require signalization. EI
Mirage Road at the Beardsley Road intersection will be widened to two through lanes and one
dedicated left turn lane west onto Beardsley Road. A dedicated right tum lane will be added for
southbound EI Mirage road. The four-lane roadway will transition back to the existing two-lane
roadway north ofBeardsley Road.

McMicken Dam Outlet Wash parallels the east side of EI Mirage Road from Beardsley Road to a
point 410m (1,350 feet) south of the Beardsley Road intersection. Widening of the roadway will
be accomplished by building embankment in the wash. It is recommended that the embankment
be constructed wide enough to accommodate a 6-lane ultimate section. The wash will require a
corresponding widening along the east bank. It is recommended that the limits of the wash
widening begin just north of Beardsley Road, near an existing drop structure. This is assuming
that the EI Mirage Road and the wash are widened in a similar fashion to the north of Beardsley
Road.

The vertical curves near the Beardsley Road intersection do not meet stopping sight distance
criteria. Realigning EI Mirage Road vertically to meet design standards will also require a
portion ofBeardsley Road to be reconstructed. It is anticipated that the intersection will be filled
to nearly eliminate the sag. The extent of the vertical realignment will be determined in final
design.

Altern,ative B, 4-Lane:
Improve EI Mirage Road between Bell Road and Beardsley Road to a modified 4-lane urban
principal arterial in accordance with MCDOT Roadway Design Manual. The typical section will
include a new 3.6m (12-foot) lane, a new 4.3m (14-foot) lane and a 1.5m (5-foot) inside shoulder
and a 1.8m (6-foot) bike lane for both northbound and southbound travel. The existing pavement
is to be removed and replaced. The unpaved 9.8m (32-foot) median is to be graded to form a
ditch for drainage conveyance. Curb and gutter will be installed at the outside edges of the
pavement. Sidewalks are not included. The MCDOT pavement structural section of 100mm (4
inches) AC over 250mm (10 inches) AB was used to develop the project costs. The design speed
of the improvements shall be 100krn/h (60mph).
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Disadvantages include the high cost of tearing out existing pavement in order to install a nonnal
crown.

to convey runoff north to the Outlet Wash. Inlets and discharge pipes will drain the Beardsley
Road intersection to the wash.

Advantages include nonnal crown for the southbound traffic and bapier curb placed on the edges
of pavement for added safety, minimal drainage improvements required, ease of future widening
and minimal traffic maintenance during construction.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

The north leg of the EI Mirage Road - Bell Road intersection will be widened. The proposed six
lane section will not have matching sections south of Be11 Road, therefore, the outside lane of the
intersection will become a right tum drop lane, while the departure lanes will be added at the
intersection. The right lane will be dropped before reaching Bell Road, leaving 2 lanes at the
intersection. The northeast signal pole will need to be relocated to accommodate the widening.
A dedicated right tum lane will be added for westbound Bell Road to northbound EI Mirage
Road.

A raised median is recommended versus a continuous left tum lane for several reasons,
including: limited access points along the project, added delineation for the driver, maintaining
driver expectation with other local streets, and added safety of the roadway. Also, the limited
access points along the project lend itself to a raised median over the continuous left tum lane.
The costs associated with the recommendation include curb and gutter, and median landscape or
median caps for the raised median option versus the pavement for the continuous left tum lane
option.

Alternative B, 6-1ane:
Improve EI Mirage Road between Bell Road and Beardsley Road to a modified 6-lane urban
principal arterial in accordance with MCDOT Roadway Design Manual. The typical section will
include two new 3.6m (12-foot) lanes, a new 4.3m (14-foot) lane a 1.8m (6-foot) bike lane for
both northbound and southbound travel. The existing pavement is to be removed and replaced.
A raised, unpaved 4.3m (14-foot) median is to be provided. Curb and gutter will be installed at
the outside edges of the pavement. Sidewalks are not included. The MCDOT pavement
structural section of 100mm (4 inches) AC over 250mm (10 inches) AB was used to develop the
project costs. The design speed of the improvements shall be lOOkm/h (60mph).

The EI Mirage Road - Beardsley Road intersection will require signalization. EI Mirage Road at
the Beardsley Road intersection will be widened to three through lanes and one dedicated left
tum lane west onto Beardsley Road. A dedicated right tum lane will be added for southbound EI
Mirage road. The six-lane roadway is shown transitioning back to the four-lane roadway north
of Beardsley Road.

The vertical curves near the Beardsley Road intersection do not meet stopping sight distance
criteria. Realigning EI Mirage Road vertically to meet design standards will also require a
portion of Beardsley Road to be reconstructed. It is anticipated that the intersection will be filled
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UTILITY INFORMATION

Disadvantages include the high cost of tearing out existing pavement in order to install a normal
crown.

to nearly eliminate the sag. The extent of the vertical realignment will be determined in final
design.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

COST ESTIMATE

No overhead utilities exist at this time. There is an existing sewer line paralleling the east edge
of the existing pavement of El Mirage Road from Bell Road- to past Deer Valley Drive.
Manholes are spaced at approximately 150 meter (500-foot) intervals. The manholes will have
to be adjusted to grade as part ofthe roadway widening. .... '~;, "/' \.3

.\ \>--Si
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Drainage improvements match those discussed in Alternative B, 4-lane configuration with the
exception ofthe inlet locations and the intersection at Bell Road. Under the 6-lane configuration,
inlets will be located in the gutters rather than in ditches and the median. Intersection
improvements at Bell Road require widening the roadway over the box culvert at Bell Road.
This alternative proposes to add a dedicated right tum lane at Bell Road, westbound. As seen on
the design alternate sheets, the right tum lane will encroach the Bell Road Channel downstream
from the box culvert. The channel requires realignment to accommodate the extension of the
culvert and the addition of the tum lane

Advantages include. the minimal drainage improvements required. ease of future widening and
minimal traffic maintenance during construction.

Estimated Cost:
Several assumptions were made in the calculation of construction costs. These include:

1. Unit costs based on MCDOT 1998 Construction Cost Worksheets

2. Right-of-Way cost from Bell Road to Beardsley Road is $37,066 per hectare ($15,000 per
acre).

3. Right-of-way must be purchased from the Flood Control District at $37,066 per hectare
($15,000 per acre).

4. Right-of-way width along the McMicken Dam Outlet Wash is limited to 1.2m (4 feet) behind
the east curb of the ultimate 6-lane cross section.

5. Excavation limits on the east side of McMicken Dam Outlet Wash do not exceed the
boundaries of flood control property.

6. Construction of roadway prism in McMicken Dam Outlet Wash to be full width to
accommodate ultimate 6-lane configuration (both alternatives).
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Cost estimate spreadsheets and cost summaries for all alternatives and lane configurations follow
this Section.

Utility Relocation Cost Estimate:
A nominal amount of$25,000 has been allocated for unanticipated utility relocations.

Construction Management:
Construction management including construction surveymg has been estimated at 15% of
construction cost or $699,793.

Candidate Assessment Report
Number C99-0786-16-17

EI Mirage Road
Bell Road to Beardsley Road

Preliminary Construction Cost Estimate:
The construction cost estimate for the recommended alternative, Alternative A, 4-lane is
$$6,821,150. The cost of signing and striping the detour road is included in the cost of traffic
control.

Right-aI-Way:
Estimated right-of-way acquisition costs are $274,400. Land cost estimates are based on $37,066
per hectare ($15,000 per acre).

Design:
The project can be designed for approximately $ based on 12% of the construction cost. This
would include the DCR preparation and Right-of-Way delineation. The design time frame would
depend on the review time by the County and the utilities. The time frame for preparing the DCR
would take 6-8 months without review time. The actual design time excluding reviews would be
approximately 10-12 months. Accounting for review time, the project could be designed in 24
months, which includes the preparation of the DCR and Right-of-Way delineation.

. 7. Construction of box culverts to be full width to accommodate ultimate 6-lane configuration
(all alternatives). Bell Road culvert to be widened at ultimate build-out. Culvert near
Beardsley Road to be widened at construction ofrecommended 4-lane alternative.

8. Drainage excavation to include compaction for construction of roadway prism. The MAG
Standard Specification has to be modified to include compaction.

9. Earthwork calculations assume 15% shrink for borrow obtained by drainage excavation.

10. Borrow excavation is calculated by subtracting the amount of fill generated by drainage
excavation. Borrow excavation quantity shown anticipates 70,000 cubic meters of waste
drainage excavation from the proposed channel realignment north of Deer Valley Drive.

11. East side of McMicken Dam Outlet Wash to be excavated to match roadway prism
constructed on west side. Hydraulic capacity of channel does not change and bank armoring
is not required.

12. Not all existing pavement of EIMirage Road is salvageable. Sections of the existing
roadway will be removed to correct deficient horizontal and vertical curves. See design
alternate sheets.

13. The cost of signing and striping of the detour road is included in the cost of traffic control.
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Administration:
Administration has been estimated at 12% of construction cost or $559,835.

Environmental and Archeological Mitigation Costs:
A lump sum of $50,000 has been allocated for archeological survey costs (includes all surveys
between Bell Road and Beardsley Road). The cost is included in the construction costs.
Mitigation is likely to be required for work done in the McMicken Dam Outlet Wash. Mitigation
costs of $37,500 are added to the project ·costs. Estimated costs of 404 mitigation are $37,000.
This is based on a disturbed area of 4.2 hectares (10.2 acres) with required a mitigation area of2
times the disturbed area. Unit cost of mitigation is estimated at $4,400 per hectare ($1,800 per
acre). Costs incurred in the preparation of the 404 permit and mitigation plans costs are
estimated at $7,500. Pennit and plan preparations are included in the construction costs.
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EI Mirage Road
Bell Road to Beardsley Road

Candidate Assessment Report
Number C99-0786-16-17
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SUMMARY COST
January 29, 1999

EI Mirage Road- Bell Road to Beardsley Road
Project No. C-99-0786-16-17

Alternative A, 4-Lane Configuration

1998 CAR PRELIMINARY SUMMARY COST ESTIMATES (Current Dollars)

Alternative A, Alternative A, Alternative B, Alternative B,
COST CATAGORIES Factors No Build 4-Lane 6-Lane 4-Lane 6-Lane

Construction $0 $4,665,288 $6,085,108 $5,340,526 $6,723,852

Design (10% TO 15%) 12% $0 $559,835 $730,213 $640,863 $806,862

Construction Management 15% $0 $699,793 $912,766 $801,079 $1,008,578

Right-of-Way $0 $274,400 $276,200 $278,000 $279,800

Utility Relocation $0 $25,000 $25,000 $25,000 $25,000

404 Mitigation $0 $37,000 $37,000 $37,000 $37,000

Administration (8% TO 13%) 12% $0 $559,835 $730,213 $640,863 $806,862

Total $0 $6,821,150 $8,796,500 $7,763,331 $9,687,954
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EI Mirage Road· Bell Road to Beardsley Road

Recommended Alternative

Alternative A, 4·Lane Configuration

Road Construction
January 29. 1999
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1998 CONSTRUCTION COST WORK SHEET

107.01100 N.P.D.E.S. L.S. $4.000.00 $4.000

107.09200 COmmunity Relations Allowance $20.000.00 $20.000

404 Permit and Mitigation Plans L.S. $7.500.00 $7.500

Archaeological Survey L.S. $50.000.00 $50,000

210.03000 Borrow Excavation (If anticipated)1 CM $9.00 $540.000

301.00000 Subgrade Preparation SM $2.75 $127.600

New Asphalt Pavement SM $17.90 $830.560

Asphalt Concrete .50 mm Overlay SM $5.40 $125.820

336.08100 Pavement Sawcut M $6.50 $16.250

340.01020 Single Curb M $36.00 $108.000

340.01120 Cone. C &G M $34.50 $24.150

350.01110 Removal of Existing Improvements L.S. $50.000.00 $50.000

402.00000 Traffic Signal, T Intersection @ Beardsley Rd. EA $90,000.00 $90.000

402.00000 Traffic Signing & Striping· 4 lanes M $6.40 $21.440

505.06125 Catch Basin· Curb Inlet EA $3,600.00 $39.600

505.30000 Catch Basin - Rural location EA $1.600.00 $17.600

618.02324 610 mm (24") RGRCP. Class III M $160.00 $143.200

618.02336 760 mm & 910 mm (30" &36") RGRCP. Class III M $215.00 $541.800

625.00000 1370 mm & 1520 mm Storm Drain/Irrigation Manhole EA $3.200.00 $67.200

Dumped Riprap Erosion Protection CM $60.00 $540

Drainage Excavation (Assume 15% Shrink) CM $7.00 $630.000

Wire Tied Riprap Erosion Protection CM $140.00 $84.000

CBC Extension South of Beardsley Rd. SM $400.00 $51.200

Landscaping at Sun City West Entrance (Beardsley Rd) L.S. $60,000.00 $60.000

Subtotal $3.650,460

110.01000 Mobilization @ 3.5% L.S. $127.766.00 $127.766

401.00000 Traffic Control @ 3% L.S. $109.514.00 $109.514

Subtotal Construction $3.887,740

Contingency 20% $777.548

Total $4,665.288

1Actual borrow excavation quantity of 130.000 CM has been lowered by 70,000 CM of borrow generated by channel
improvements from Deer Valley Road to Loop 303.
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EI Mirage Road· Bell Road to Beardsley Road

Alternative A, 6·Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

Road Construction
January 29, 1999

I
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107.01100 N.P.D.E.S. L.S. 1 $4,000.00 $4,000

107.09200 Community Relations Allowance 1 $20,000.00 $20,000

404 Permit and Mitigation Plans L.S. 1 $7,500.00 $7,500

Archaeological Survey L.S. 1 $50,000.00 $50,000

210.03000 Borrow Excavation (If anticipated)1 CM 60,000 $9.00 $540,000

301.00000 SUbgrade Preparation SM 66,200 $2.75 $182,050

. New Asphalt Pavement SM 66,200 $17.90 $1,184,980

Asphalt Concrete .50 mm Overlay SM 22,400 $5.40 $120,960

336.08100 Pavement Sawcut M 2,800 $6.50 $18,200

340.01020 Single Curb M 3,300 $36.00 $118,800

340.01120 Conc. C & G M 6,800 $34.50 $234,600

350.01110 Removal of Existing Improvements L.S. 1 $65,000.00 $65,000

402.00000 Traffic Signing &Striping· 6 lanes M 3,350 $9.00 $30,150
402.00000 Traffic Signal, T Intersection @ Beardsley Rd. EA 1 $90,000.00 $90,000
403.00000 Traffic Signal, Modify Existing Signal @ Bell Rd. EA 1 $10,000.00 $10,000

505.06125 Catch Basin - Curb Inlet EA 22 $3,600.00 $79,200

618.02324 610mm (24") RGRCP, Class III M 895 $160.00 $143,200

618.02336 760 mm & 910 mm (30" & 36") RGRCP, Class III M 2,520 $215.00 $541,800

625.00000 1370 mm & 1520 mm Storm Drainllrrigalion Manhole EA 21 $3,200.00 $67,200

Dumped Riprap Erosion Protection CM 9 $60.00 $540

Wire Tied Riprap Erosion Protection CM 600 $140.00 $84,000

Drainage Excavation (Assume 15% Shrink) CM 90,000 $7.00 $630,000

Gunite Erosion Protection at Bell Rd. Channel SM 1,500 $45.00 $67,500

415.00000 Guardrail without approach end section M 125 $78.00 $9,750

Median Fine Grading, Pre-emergent, & D.G. SM 12,600 $22.00 $277,200

CBC Extension at Bell Rd. SM 184 $400.00 $73,600

CBC Extension South of Beardsley Rd. SM 128 $400.00 $51,200

Landscaping at Sun City West Entrance (Beardsley Rd) L.S. 1 $60,000.00 $60,000

Subtotal $4,761,430

110.01000 Mobilization @ 3.5% L.S. $166,650.00 $166,650

401.00000 Traffic Control @ 3% L.S. $142,843.00 $142,843

Subtotal Construction $5,070,923

Contingency 20% $1,014,185

Total $6,085,108

'Actual borrow excavation quantity of 130,000 CM has been lowered by 70,000 CM of borrow generCjted by channel
improvements from Deer Valley Road to Loop 303.
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EI Mirage Road· Bell Road to Beardsley Road

Recommended Alternative

Alternative B, 4·Lane Configuration

Road Construction
January 29, 1999
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1998 CONSTRUCTION COST WORK SHEET

107.01100 N.P.D.E.S. L.S. 1 $4,000.00 $4,000

107.09200 Community Relations Allowance 1 $20,000.00 $20,000

404 Permit and Mitigation Plans L.S. 1 $7,500.00 $7,500

Archaeological Survey L.S. 1 $50,000.00 $50,000

210.03000 Borrow Excavation (If anticipated)! CM 60,000 $9.00 $540,000

301.00000 Subgrade Preparation SM 71,400 $2.75 $196,350

New Asphalt Pavement SM 71,400 $17.90 $1,278,060

336.08100 Pavement Sawcut M 50 $6.50 $325

340.01120 Cone. C &G M 6,400 $34.50 $220,800

350.01110 Removal of Existing Improvements L.S. 1 $90,000.00 $90,000

402.00000 Traffic Signal, T Intersection @ Beardsley Rd. EA $90,000.00 $90,000

402.00000 Traffic Signing &Striping· 4 lanes M 3,350 $6.40 $21,440

505.06125 Catch Basin· Curb Inlet EA 22 $3,600.00 $79,200

505.30000 Catch Basin· Rural location EA 2 $1,600.00 $3,200

618.02324 610 mm (24") RGRCP, Class III M 895 $160.00 $143,200

618.02336 760 mm &910 mm (30" &36") RGRCP, Class III M 2,520 $215.00 $541,800

625.00000 1370 mm &1520 mm Storm DrainlJrrigation Manhole EA 21 $3,200.00 $67,200

Dumped Riprap Erosion Protection CM 9 $60.00 $540

Drainage Excavation (Assume 15% Shrink) CM 90,000 $7.00 $630,000

Wire Tied Riprap Erosion Protection CM 600 $140.00 $84,000

CBC Extension South of Beardsley Rd. SM 128 $400.00 $51,200

Landscaping at Sun City West Entrance (Beardsley Rd) L.S. 1 $60,000.00 $60,000

Subtotal $4,178,815

110.01000 Mobilization @ 3.5% L.S. $146,259.00 $146,259

401.00000 Traffic Control @ 3% L.S. $125,364.00 $125,364

Subtotal Construction $4,450,438

Contingency 20% $890,088

Total $5,340,526

lActual borrow excavation quantity of 130,000 CM has been lowered by 70,000 eM of borrow generated by channel
improvements from Deer Valley Road to Loop 303.
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EI Mirage Road- Bell Road to Beardsley Road

Alternative B, 6-Lane Configuration

.
1998 CONSTRUCTION COST WORK SHEET

Road Construction
January 29, 1999
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L.S. 1 $4,000.00 $4,000

107.09200 Community Relations Allowance 1 $20,000.00 $20,000

404 Permit and Mitigation Plans L.S. 1 $7,500.00 $7,500

Archaeological Survey L.S. 1 $50,000.00 $50,000

210.03000 Borrow Excavation (If anticipated)l CM 60,000 $9.00 $540,000

301.00000 Subgrade Preparation SM 89,600 $2.75 $246,400

. New Asphalt Pavement SM 89,600 $17.90 $1,603,840

336.08100 Pavement Sawcut M 200 $6.50 $1,300

340.01020 Single Curb M 6,700 $36.00 $241,200

340.01120 Conc. C & G M 6,900 $34.50 $238,050

350.01110 Removal of Existing Improvements L.S. 1 $90,000.00 $90,000

402.00000 Traffic Signing & Striping - 6 lanes M 3,350 $9.00 $30,150
402.00000 Traffic Signal, T Intersection @ Beardsley Rd. EA 1 $90,000.00 $90,000
403.00000 Traffic Signal, Modify Existing signal @ Bell Rd. EA 1 $10,000.00 $10,000

505.06125 Catch Basin - Curb Inlet EA 23 $3,600.00 $82,800

618.02324 610mm (24") RGRCP, Class III M 895 $160.00 $143,200

618.02336 760 mm & 910 mm (30" & 36") RGRCP, Class III M 2,520 $215.00 $541,800

625.00000 1370 mm & 1520 mm Storm Drainllrrigation Manhole EA 21 $3,200.00 $67,200

Dumped Riprap Erosion Protection CM 9 $60.00 $540

Wire Tied Riprap Erosion Protection CM 600 $140.00 $84,000

Drainage Excavation (Assume 15% Shrink) CM 90,000 $7.00 $630,000

Gunite Erosion Protection at Bell Rd. Channel SM 1,500 $45.00 $67,500

415.00000 Guardrail without approach end section M 125 $78.00 $9,750

Median Fine Grading, Pre-emergent, & D.G. SM 12,600 $22.00 $277,200

CBCExtension at Bell Rd. SM 184 $400.00 $73,600

CBC Extension South of Beardsley Rd. SM 128 $400.00 $51,200

Landscaping at Sun City West Entrance (Beardsley Rd) L.S. 1 $60,000.00 $60,000

Subtotal $5,261,230

110.01000 Mobilization @ 3.5% L.S. $184,143.00 $184,143

401.00000 Traffic Control @ 3% L.S. $157,837.00 $157,837

Subtotal Construction $5,603,210

Contingency 20% $1,120,642

Total $6,723,852

lActual borrow excavation quantity of 130,000 CM has been lowered by 70,000 CM of borrow generated by channel
improvements from Deer Valley Road to Loop 303.
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ROADWAYDESIGN ALTERNATIVES
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HIGHWAY CAPACITY SOFTWARE ANALYSIS
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EI Mirage And Bell

- - -
Howard Olien 27-Jan-99
_ "70, .. -""":.Golo:,,,__,,:N.4..''"'

ADT (2-Way)
1998 Existing 2719 7807 29768 35740
2001 Future 2719 10561 39477 44971
2010 Future 22809 12392 40225 53510
2020 Future 28781 16112 44201 48014

o Future 0 0 0 0

AM Peak Hour

1998 Existing
2001 Future
2010 Future
2020 Future

o Future
D Factor
K Factor

PM Peak Hour

~t&:t.hfif~1~~~~tiJ~~~~)1;EljMirage.~~'~~~:'f.Jl1~~p$~4:i~m\~~~~~!l:,iMi;~~~,;f.~I',·~~~~ff.#.t(,;l~~'~~::\f,:r~~~{.~ffi:~~-W¥~-?Bell~I1t.P~~!~~f~"Wf.'f~i\\~~~W~~~
,·~,".r··:Ilr"""J:~'iit'N -- h'B' ""'d' '~1'N''''''''I~I'~ ",,,,,'><·~',,,••r."~·i···S . h ." ''''''d''"''''~Uil<''t''''i 'f"': ~';'··"··~";"<(jj,r:~''''"E .. ,,\ "'d''~,~~"!.'~··Jr',II:\' """"'~~"~'\A/"" B······"::lm..'!Jil.lim~~1
,(~,~iC,:mr~:~, ~~;\:'~,'~', Or.t . au(l i,:,::r;<Yj"!t~lr!iillJ'(f,:'~1 1'1iJ>!i"~J,I~~,~\!1(:!\~t! O,U t BOWl '~M!l:\\',f~l;l~,l~:!{t' !\tl~r';~;j~":"A"\;~~(f astBoun 4~'~(I~l,#~!j~~I~I.I'~~\v.Ji~,1.~jr~i~;'1f~Vxe,st.. op.Q.Uj~~'~~!1lt$'lI!f'"
."'H':eft"'>,"<'Straighfil '~';fRight:~~:':"~;~'Left<~::~" !'.'! Straight;:~ ~~l~ RighP'''''' "T-"Left 1!~','~' ',:1 Straighf1 :;*-!tt:RigtifI1"" ~!f:·1;l:eft1~~;·I"Straig·· ht~'11 ~M1Rj'g''lit~

, ", . ", 'I· . '., ''';'. 1,,< •.•·:Jiit:·

38 24 35 264 17 25 20 855 27 54 935 166
44 28 40 345 20 33 27 1105 31 61 1208 217
185 120 173 407 85 37 29 1218 131 267 1332 256
229 152 209 450 108 44 35 1209 163 322 1322 283
o 0 0 0 0 0 0 0 0 0 0 0

24.07% I 75.93% I 43.85% I 56.15%
7.17% I 6.61% I 6.38% I 6.46%

Average K Factor 6.66%

.·.~'iol11PjI!It'i!~.(lI;;"~I~~~j[rt~\MEI,;M;i;-''';~iif,(,r.f.(l<l~9fi'l7J!'!lWit~~~rW!'~ll'.'~\~~~~m-;~j<~,~~~i~~~f~i\N,~~';li'I~,'i?r'I'~'~~~I~i~~\B-'1'llfi.t!I;~tm~~~ill~I;iX~~~l~~iiiiOoI.~iIIt'liW
l:":l-f'"Ii:~\~l'!1;~1'i:'J'I~!1!,~~?r;:'t,<\l,,,,.,,/\1;:1, . IrClge !'~ij;~N'·!o;~llR*1Ihll'fr.-~. -!;;;/.. "t~~-J\"lI'J'a.,!!~.,/,~r.:w ".,'~!JT¥"'~ ',ll'!' "i!,~:::)'l'I,f.E'"",,~.~1!!'1 e. ~7.-:~Jte~~1l·'!!i"'iWr"'lM'i!lItI'~l\'Ii1iI,Wl'f.~~/lIfi'

"'t,?:-,~,·".J·f..'~'-~~'N "thB·· .. ' '·d';!.1"iFI''''. ~r·~.,·'~i;'" 1;j,-,"""c'\r(,'~~l.."',S· .... thB ..' ·· ..·d'''',:'f'!f'"·J:f\',17VZ/: '1"!Vf~t!i'~~~'i'1' 'E' tB" .. ·d~W.~'1''''~:t''~~ \l'\11."'..";.·:I'1>f\~"'S~I"W-· tB' '·"..··a~.',' ."''.~,~~"~':-;'-;;;"~ ··zh~·f",e t' 9r Dun r.t(~ '~~~' ~:L~-'.,:r. ·~_;L,!~~,·P;~.~:t, irR'lf~; au o,un ~,:l;r::~l,t~·""l ..r~\:~ ..... I ~:::r~~~~·I:·~·r~ :"~ I H as Gun -1i;~~\ttf~l~:-r:\\~.f~ (QIi~TIU/J,~-{~;:r ..1l.:1J".:(~~ : .es,. OLHl....r.'~~-~,!~,t~J1j.'I!t..t,1
,'".' Left'\.iP.

1998 Existing
2001 Future
2010 Future

2020 Future
o Future
D Factor
K Factor

Futurn.xls

51
59

248

308
o

12 42 254 22 32
14 47 332 26 43
60 208 392 110 47
76 250 433 139 57
00000

25.42% I 74.58%
8.39% I 7.97%

Average K Factor

22 1139
29 1472
32 1622
39 1611
o 0

46.53%
7.85%

8.02%

44 57 1048 280
51 64 1354 366

214 282 1493 432

266 340 1482 477
o 0 0 0

53.47%
7.89%

Page 1 Of 2
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EI Mirage And Beardsley

ADT (2-Way)
1998 Existing
2001 Future
2010 Future
2020 Future

o Future

AM Peak Hour

1998 Existing
2001 Future
2010 Future
2020 Future

'0 Future
o Factor
K Factor

PM Peak Hour

1998 Existing
2001 Future
2010 Future
2020 Future

o Future
o Factor
K Factor

Futurn.xls

';J, Left'
201
327
348
557
o

6.70%

7.84%

100.00%
6.11%

100.00%
7.59%

0.00%

f'Straigtit' I!:)'~':Right,;"

0.00%

Page 1 Of 2
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EI Mirage And Beardsley
Proposed 4 Lane Configuration
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Proposed 6 Lane Configuration
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1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

,FACILITY LOCATION.... El Mirage
ANALyST ••••••.•••••.. B. Good
TIME OF ANALySIS ••.•• AM
DATE OF ANALySIS •.•.. 10-07-1998
OTHER INFORMATION .•.• Present 1998

A) ADJUSTMENT FACTORS

I
I
I
I
I
I

PERCENTAGE OF TRUCKS ••.•• ~ ..••.•.•...••..•••
PERCENTAGE OF BUSES .•.•••...••.•••.••••••.••
PERCENTAGE OF RECREATIONAL VEHICLES ..•.•..••
DESIGN SPEED (MPH) ..•.......•...............
PEAK' HOUR FACTOR ....................•.......
DIRECTIONAL DISTRIBUTION (UP/DOWN) ...••.....
LANE WIDTH (FT) .........................•...
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ...
PERCENT NO PASSING ZONES .•......•......•••.•

5
o
o
60
.85
42 / 58
12
2
10

I
I
I
jJ

I
I,
I
I,
I
'I
I

B) CORRECTION FACTORS --------------------------------------------------------------. .
LEVEL TERRAIN

E E E f f f
LOS T B R w d HV

----- ----- ----- ----- ----- -----
A 2 1.8 2.2 .81 .95 .95
B 2.2 2 2.5 .81 .95 .94
C 2.2 2 2.5 .81 .95 .94
D 2 1.6 1.6 .81 .95 .95
E 2 1.6 1.6 .93 .95 .95

C) LEVEL OF SERVICE RESULTS

INPUT VOLUME(vph): 718
ACTUAL FLOW RATE: 845

SERVICE
LOS FLOW RATE VIC

--------- -----
A 308 .15
B 550 .27
C 876 .43
D 1316 .64
E 2361 1

LOS FOR GIVEN CONDITIONS: C
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1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILIT¥ LOCATION •••• El Mirage
ANALYST. • • • • • • • • • . • •• B. Good
TIME OF ANALySIS ••••• PM
DATE OF ANALySIS •••.• 10-07-1998
OTHER INFORMATION •.•• Present 1998

I
I
,

I

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS .•.....•........•...••..
PERCENTAGE OF ·BUSES •.....•.•.•......•.••••.•
PERCENTAGE OF RECREATIONAL VEHICLES •...•...•
DESIGN SPEED (MPH) ..•...•........•...••...••
PEAK' HOUR FACTOR ........•.....•....•........
DIRECTIONAL DISTRIBUTION (UP/DOWN) ..•..••...
LANE WIDTH (FT) ....•...•.........•..........
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ..•
PERCENT NO PASSING ZONES ........•..••.•.....

B) CORRECTION FACTORS

5
o
o
60
.92
48 / 52
12
2
10

I
I
I
I
I
I
I
I

I
I
j

--------------------------------------------------------------
LEVEL TERRAIN

E E E f f f
LOS T B R w d HV

----- ----- ----- ----- ----- -----
A 2 1.8 2.2 .81 .99 .95
B 2.2 2 2.5 .81 .99 .94
C 2.2 2 2.5 .81 .99 .94
D 2 1.6 1.6 .81 .99 .95
E 2 1.6 1.6 .93 .99 .95

C) LEVEL OF SERVICE RESULTS

INPUT VOLUME (vph) : 713
ACTUAL FLOW RATE: 775

SERVICE
LOS FLOW RATE VIC

--------- -----
A 320 .15
B 571 .27
C 909 .43
D 1366 .64
E 2450 1

LOS FOR GIVEN CONDITIONS: C



-------------------------~-----------------------------------

LEVEL TERRAIN
E E E f f f

LOS T B R w d HV
----- ----- ----- ----- ----- -----

A 2 1.8 2.2 .81 .95 .95
B 2.2 2 2.5 .81 .95 .94
C 2.2 2 2.5 .81 .95 .94
D 2 1.6 1.6 .81 .95 .95
E 2 1.6 1.6 .93 .95 .95

C) LEVEL OF SERVICE RESULTS

1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY. LOCATION••.• E1 Mirage
ANALyST ••...••••••••• B. Good
TIME OF ANALySIS ••..• AM
DATE OF ANALySIS •••.• 10-07-1998
OTHER INFORMATION...• Projected 2001

A) ADJUSTMENT FACTORS

I
I
I
I
I
,/

I
I
II
I
,I

I
I
I
I
I
I
I
I
I

PERCENTAGE OF TRUCKS •...•...•.••........ ~ ...
PERCENTAGE OF BUSES .•••.•..•...••.........•.
PERCENTAGE OF RECREATIONAL VEHICLES .......••
DESIGN SPEED (MPH) ..........•......•........
PEAK' HOUR FACTOR .
DIRECTIONAL DISTRIBUTION (UP/DOWN) .
LANE WIDTH (FT) .••.......••..•.•............
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ••.
PERCENT NO PASSING ZONES •.••••....•.•••.••••

B) CORRECTION FACTORS

INPUT VOLUME(vph): 968
ACTUAL FLOW RATE: 1139

SERVICE
LOS FLOW RATE VIC

--------- -----
A 308 .15
B 550 .27
C 876 .43
D 1316 .64
E 2361 1

LOS FOR GIVEN CONDITIONS: D

5
o
o
60
.85
42 / 58
12
2
10



-------------------------------------------------------------

LEVEL TERRAIN
E E E f f f

LOS T B R w d HV
----- ----- ----- ----- ----- -----

A 2 1.8 2.2 .81 .98 .95
B 2.2 2 2.5 .81 .98 .94
C 2.2 2 2.5 .81 .98 .94
D 2 1.6 1.6 .81 .98 .95
E 2 1.6 1.6 .93 .98 .95

C) LEVEL OF SERVICE RESULTS

1985 HCM:TWO-L~E HIGHWAYS
****************************************************************

FACILITY. LOCATION •.•• El Mirage
ANALYST. • • • • • • • • • . . •• B. Good
TIME OF ANALySIS ••••• PM
DATE OF ANALySIS ••••• 10-07-1998
OTHER INFORMATION ••.• Projected 2001

A) ADJUSTMENT FACTORS

I
I
I
I
'I
I
I,
I
I
I
I
I
I
I
I
I
I,
I

PERCENTAGE OF TRUCKS .••.......•••..•.•.•....
PERCENTAGE OF BUSES ••.•.........•..•••..•. ~ .
PERCENTAGE OF RECREATIONAL VEHICLES .•.•.....
DESIGN SPEED (MPH) ..•.•.........•.••.......•
PEAK -HOUR FACTOR•••........••..••.....•••...
DIRECTIONAL DISTRIBUTION (UP/DOWN) ......••.•
LANE WIDTH (FT) ..•• ~ •.••...•...••...•••••..•
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ..•
PERCENT NO PASSING ZONES ....•..•••...•...•.•

B) CORRECTION FACTORS

INPUT VOLUME (vph) : 963
ACTUAL FLOW RATE: 1047

SERVICE
LOS FLOW RATE VIC

--------- -----
A 318 .15
B 567 .27
C 903 .43
D 1358 .64
E 2435 1

LOS FOR GIVEN CONDITIONS: D

5
o
o
60
.92
47 / 53
12
2
10



-------------------------------------------------------------

1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY LOCATION•.•• El Mirage
ANALYST. . • • • • . . • • • • •• B. Good
TIME OF ANALySIS ••••• AM
DATE OF ANALySIS ••••• 10-07-1998
OTHER INFORMATION.... Projected 2010

A) ADJUSTMENT FACTORS

B) CORRECTION FACTORS
-------------------------------------------------------------
LEVEL TERRAIN

E E E f f f
LOS T B R w d HV

----- ----- ----- ----- ----- -----
A 2 1.8 2.2 .81 .96 .95
B 2.2 2 2.5 .81 .96 .94
C 2.2 2 2.5 .81 .96 .94
D 2 1.6 1.6 .81 .96 .95
E 2 1.6 1.6 .93 .96 .95

C) LEVEL OF SERVICE RESULTS

I
I
I
I
'I
I
t
t

I
I
I
I

I
I,

PERCENTAGE OF TRUCKS ••.•................••.•
PERCENTAGE OF BUSES .••..•......•... >•••••••••

PERCENTAGE OF RECREATIONAL VEHICLES ••.••....
DESIGN SPEED (MPH) .••...•..........•........
PEAK· HOUR FACTOR .•...••.....•..•.•.•.•..•...
DIRECTIONAL DISTRIBUTION (UP/DOWN) ..•..••.••
LANE WIDTH (FT) ..•..........................
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) ...
PERCENT NO PASSING ZONES .•....•.••.•.•.•••.•

INPUT VOLUME (vph) : 1142
ACTUAL FLOW RATE: 1376

SERVICE
LOS FLOW RATE VIC

--------- -----
A 310 .15
B 553 .27
C 881 .43
D 1324 .64
E 2376 1

LOS FOR GIVEN CONDITIONS: E

5
o
o
60
.83
43 / 57
12
2
10



-------------------------------------------------------------

1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY LOCATION ..•• El Mirage
ANALYST. • • • • • • • • • • • •. B. Good
TIME OF ANALySIS •••.• PM
DATE OF ANALySIS ••..• 10-07-1998
OTHER INFORMATION •••• Projected 2010

A) ADJUSTMENT FACTORS

B) CORRECTION FACTORS
-------------------------------------------------------------
LEVEL TERRAIN

E E E f f f
LOS T B R w d HV

----- ----- ----- ----- ----- -----
A 2 1.8 2.2 .81 .99 .95
B 2.2 2 2.5 .81 .99 .94
C 2.2 2 2.5 .81 .99 .94
D 2 1.6 1.6 .81 .99 .95
E 2 1.6 1.6 .93 .99 .95

C) LEVEL OF SERVICE RESULTS

I
I
I
I
I
I
I
I
I,
I
I
I
I
I

I
I

PERCENTAGE OF TRUCKS .•••..•.....••..•.••.•.•
PERCENTAGE OF BUSES ••.•.•.......•...•..•....
PERCENTAGE OF RECREATIONAL VEHICLES .•.......
DESIGN SPEED (MPH) •••••••...•.•.....•..•.•..
PEAK· HOUR FACTOR •..•.....•..••.....•........
DIRECTIONAL DISTRIBUTION (UP/DOWN) ....•.....
LA.NE WIDTH (FT) •._ .......•......• ~ ...•......•
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) .••
PERCENT NO PASSING ZONES .....•..••..••...•.•

INPUT VOLUME(vph): 1134
ACTUAL FLOW RATE: 1233

SERVICE
LOS FLOW RATE VIC

--------- -----
A 320 .15
B 571 .27
C 909 .43
D 1366 .64
E 2450 1

LOS FOR GIVEN CONDITIONS: D

5
o
o
60
.92
48 / 52
12
2
10



-------------------------------------------------------------

-------------------------------------------------------------- .
LEVEL TERRAIN

E E E f f f
LOS T B R w d HV

----- ----- ----- ----- ----- -----
A 2 1.8 2.2 .81 .95 .95
B 2.2 2 2.5 .81 .95 .94
C 2.2 2 2.5 .81 .95 .94
D 2 1.6 1.6 .81 .95 .95
E 2 1.6 1.6 .93 .95 .95

C) LEVEL OF SERVICE RESULTS

1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY LOCATION •••• El Mirage
ANALYST. '. • • • • • • • • • • •• B. Good
TIME OF ANALySIS ••.•. AM
DATE OF ANALySIS ••..• 10-07-1998
OTHER INFORMATION •.•. Projected 2020

A) ADJUSTMENT FACTORS

5
o
o
60
.85
42 / 58
12
2
10

PEAK· HOUR FACTOR .•...•.•.......•....••••••.•

PERCENTAGE OF TRUCKS ...•...•...••........•..
PERCENTAGE OF BUSES ••.. ·•.••..••..•.••.•.••.•
PERCENTAGE OF RECREATIONAL VEHICLES •.......•
DESIGN SPEED (MPH) ..••.•.•....••.•.•........

DIRECTIONAL DISTRIBUTION (UP/DOWN) ..•..•.•.•
LANE WIDTH (FT) ••••............•.•.•..•..•..
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) .•.
PERCENT NO PASSING ZONES •.......•..••••••..•

B) CORRECTION FACTORS

I
I
I
I
I
I
I
I
I
I

INPUT VOLUHE(vph) : 1485
ACTUAL FLOW RATE: 1747

SERVICE
LOS FLOW RATE VIC

I --------- -----
A 308 .15
B 550 .27

I
C 876 .43
D 1316 .64
E 2361 1

I
LOS FOR GIVEN CONDITIONS: E

I
I

I
I



I
I
I

1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY. LOCATION •••• El Mirage
ANALYST. • • • • • • • • • • • .• B. Good
TIME OF ANALySIS ••..• PM
DATE OF ANALySIS •••.• 10-07-1998
OTHER INFORMATION •..• Projected 2020

A) ADJUSTMENT FACTORS

LEvEL TERRAIN
E E E f f f

LOS T B R w d HV
----- ----- ----- ----- ----- -----

A 2 1.8 2.2 .81 .99 .95
B 2.2 2 2.5 .81 .99 .94
C 2.2 2 2.5 .81 .99 .94
D 2 1.6 1.6 .81 .99 .95
E 2 1.6 1.6 .93 .99 .95

C) LEVEL OF SERVICE RESULTS

I
I
I
I
I
I
I
,I
I
I
I
I'

I
I

PERCENTAGE OF TRUCKS •.•..••..•••..•.•....•.. '
PERCENTAGE OF BUSES •••.••••••••• ~ •••• ~ .••••'.
PERCENTAGE OF RECREATIONAL VEHICLES ••••.••.•
DESIGN SPEED (MPH) .••••..•..••.....•.....•..
pE.Al( ·HOlJR FACTOR.•••.•..••.•...•..•••••...•.
DIRECTIONAL DISTRIBUTION (UP/DOWN) •••...•...
LA.NE WI DTH ( FT) • • • • • • • • . . . . . . ••••.••..•••.••
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) •..
PERCENT NO PASSING ZONES ............••....•.

B) CORRECTION FACTORS

INPUT VOLUME (vph) : 1471
ACTUAL FLOW RATE: 1599

SERVICE
LOS FLOW RATE VIC

--------- -----
A 320 .15
B 571 .27
C 909 .43
D 1366 .64
E 2450 1

LOS FOR GIVEN CONDITIONS: E

5
O'
o
60
.92
48 / 52
12
2
10



I HCS: Multilane Highways Release 2.3g Page 1
================================================================

================================================================

/ Bell

98AM.HC7
EI Mirage
Beardsley
B. Good
AM
10/09/98
1998

File Name .
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .
Other Information .

I Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I Gainesville, FL 32611-2083
Ph: (904) 392-0378

I
I
II

A. Geometries and Traffic Input Direction 1 Direction 2

I --------------------------------------------------------------
Volume 302 416
Peak-Hour Factor or Peak 15 Minutes 0.85 0.85

1- Number of Lanes 2
5

2
5Percentage of Trucks and Buses

Percentage of Recreational Vehicles 0 0

I Ideal Free-Flow Speed (mph) 60·
V
O 60·

V
O

Type of Median
Lane Width (ft) 12.0 12.0
Distance from Roadway Edge (ft) 2.0 0.0
Access Points per Mile 4.0 4.0

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Density (pcpmpl)
Level of Service (LOS)

C. Level of Service Results

B. Adjustment Factors

E E
Terrain Type T R

251
56.1
56.1
4.5

A

Direction 2

182
56.5
56.5
3.2

A

Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --
0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

1. 50
1. 50

LEVELDir 1
Dir 2

I
I
I
I
I
I
I
I
I



11 HCS: Multilane Highways Release 2.3g Page 1
================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

--------------------------------------------------------------

--------------------------------------------------------------

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --
0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

File Name 98PM.HC7
Facility Section El Mirage
From/To Beardsley / Bell
Analyst B. Good
Time of Analysis PM
Date of Analysis 10/09/98
Other Information 1998

224
56.1
56.1
4.0

A

371
0.85

2
5
o

60.0
U

12.0
0.0
4.0

Direction 2

Direction 2

206
56.5
56.5

3.6
A

342
0.85

2
5
o

60.0
U

12.0
2.0
4.0

Direction 1

Direction 1

1. 50
1. 50

LEVEL

E E
Terrain Type T R

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Density (pcpmpl)
Level of Service (LOS)

Dir 1
Dir 2

B. Adjustment Factors

C. Level of Service Results

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

A. Geometries and Traffic Input

I
I
I
I
I

I
I
I
I
I
I
I
I
I,
j



I HCS: Multilane Highways Release 2.3g Page 1
================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

01AM.HC7
El Mirage
Beardsley / Bell
B. Good
AM
10/09/98
2001

File Name .
Facility Section .
From/To .

I Analyst .
Time of Analysis .
Date of Analysis .I Other Information .

A. Geometries and Traffic Input Direction 1 Direction 2

II ;~l~~~------~--------------------------------~;;-----------~~~

Peak-Hour Factor or Peak 15 Minutes 0.85 0.85

I Number of Lanes 2 2
Percentage of Trucks and Buses 5 5
Percentage of Recreational Vehicles 0 0
Ideal Free-Flow Speed (mph) 60.0 60.0
Type of Median U U
Lane Width (ft) 12.0 12.0

,
_ Distance from Roadway Edge (ft) 2.0 0.0

Access Points per Mile 4.0 4.0

--------------------------------------------------------------

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed
Densi ty (pcpmpl)
Level of Service (LOS)

C. Level of Service Results

338
56.1
56.1

6.0
A

Direction 2

245
56.5
56.5
4.3

A

Direction 1

(mph)

E F F F F F
R HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - -- - - - --

0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

E
T

1. 50
1. 50

LEVEL

Terrain Type

Dir 1
Dir 2

I ~~-~~~~:=~~~=-~:~=~~:

I
I
I

I
I
I
I



Page 1Release 2.3g
================================================================

IHCS: Multilane,Highways

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

File Name .
Facility Section .
From/To .

I Analyst .
Time of Analysis .
Date of Analysis .I Other Information .

0IPM.HC7
EI Mirage
Beardsley / Bell
B. Good
PM
10/09/98
2001

307
56.1
56.1

5.5
A

Direction 2

273
56.5
56.5
4.8

A

Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - - - - - - --

0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

(mph)

C. Level of Service Results

A. Geometries and Traffic Input Direction 1 Direction 211 ;~i~~~------~--------------------------------~~;-----------;~~

Peak-Hour Factor or Peak 15 Minutes 0.85 0.85
-

I Number of Lanes 2 2
Percentage of Trucks and Buses 5 5
Percentage of Recreational Vehicles 0 0

I
· Ideal Free-Flow Speed (mph) 60.0 60.0

Type of Median U U
Lane Width (ft) 12.0 12.0

,

__ Distance from Roadway Edge (ft) 2.0 0.0
Access Points per Mile 4.0 4.0

II ~~-~~~~::~:~:-~:~:~=:
E E

Terrain Type T RI ------------ ----- -----
Dir 1 LEVEL 1.50I Dir 2 loSe

I --------------------------------------------------------------
Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed
Density (pcpmpl)
Level of Service (LOS)

I
I
I
I



IHCS: Multilane Highways Release 2.3g Page 1
================================================================
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

~ Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

10AM.HC7
El Mirage
Beardsley / Bell
B. Good
AM
10/09/98
2010

File Name ··
Facility Section .
From/To .

I Analyst .
Time of Analysis .
Date of Analysis .II Other Information .

A. Geometries and Traffic Input Direction 1 Direction 2
--------------------------------------------------------------

--------------------------------------------------------------
C. Level of Service Results

B. Adjustment Factors

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Densi ty (pcpmpl)
Level of Service (LOS)

393
56.1
56.1

7.0
A

651
0.85

2
5
o

60.0
U

12.0
0.0
4.0

Direction 2

F F F
LW LC A

- - - -- - - - -- - - - --
0.00 0.90 1. 00
0.00 1. 30 1. 00

296
56.5
56.5

5.2
A

491
0.85

2
5
o

60.0
U

12.0
2.0
4.0

Direction 1

F F
HV M

- - - -- - - - --

0.98 1. 60
0.98 1. 60

1. 50
1. 50

LEVEL

E E
Terrain Type T R

Dir 1
Dir 2

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

I
I
I
I
I
1



HCS: Multilane Highways Release 2.3g Page 1
================================================================
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

I
I

File Name .
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .
Other Information .

10PM.HC7
El Mirage
Beardsley / Bell
B. Good
PM
10/09/98
2010

A. Geometries and Traffic Input Direction 1 Direction 2

--------------------------------------------------------------

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --
0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

C. Level of Service Results

B. Adjustment Factors

590
0.85

2
5
o

60.0
U

12.0
0.0
4.0

356
56.1
56.1

6.3
A

Direction 2

544
0.85

2
5
o

60.0
U

12.0
2.0
4.0

328
56.5
56.5
5.8

A

Direction 1

1. 50
1. 50

LEVEL

E E
Terrain Type T R

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Densi ty (pcpmpl)
Level of Service (LOS)

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

Dir 1
Dir 2

I
I
I'
I
I
I
I
I

I
I



I, HCS: Multilane Highways Release 2.3g Page 1

~===============================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

--------------------------------------------------------------

--------------------------------------------------------------

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

A. Geometries and Traffic Input

519
56.1
56.1

9.3
A

861
0.85

2
5
o

60.0
U

12.0
0.0
4.0

Direction 2

Direction 2

376
56.5
56.5
6.7

A

624
0.85

2
5
o

60.0
U

12.0
2.0
4.0

Direction 1

Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --

0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

/ Bell

(mph)

E
R

E
T

20AM.HC7
El Mirage
Beardsley
B. Good
AM
10/09/98
2020

1. 50
1. SO

LEVEL

Terrain Type

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed
Densi ty (pcpmpl)
Level of Service (LOS)

C. Level of Service Results

B. Adjustment Factors

Dir 1
Dir 2

File Name .
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .II Other Information .

I

I
I
I
I
I
I
I,
I
I



I HCS: Multilane Highways Release 2.3g Page 1
================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
ph: (904) 392-0378
================================================================

--------------------------------------------------------------

--------------------------------------------------------------

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

A. Geometries and Traffic Input

461
56.1
56.1

8.2
A

765
0.85

2
5
o

60.0
U

12.0
0.0
4.0

Direction 2

Direction 2

426
56.5
56.5

7.5
A

706
0.85

2
5
o

60.0
U

12.0
2.0
4.0

Direction 1

Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --
0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

/ Bell

(mph)

E
R

E
T

20PM.HC7
El Mirage
Beardsley
B. Good
PM
10/09/98
2020

1. 50
1. 50

LEVEL

Terrain Type

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed
Densi ty (pcpmpl)
Level of Service (LOS)

C. Level of Service Results

Dir 1
Dir 2

B. Adjustment Factors

File Name ··
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .I Other Information .

I

I
I
I
I
I
I
I
I
I
I
I



II HCS: Multilane Highways Release 2.3g Page 1
================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

--------------------------------------------------------------

--------------------------------------------------------------
C. Level of Service Results

B. Adjustment Factors

167
56.1
56.1

3.0
A

416
0.85

3
5
o

60.0
U

12.0
0.0
4.0

Direction 2

Direction 2

F F F
LW LC A

- - - -- - - - - - - - - --

0.00 0.90 1. 00
0.00 1'.30 1. 00

121
56.5
56.5
2.1

A

302
0.85

3
5
o

60.0
U

12.0
2.0
4.0

Direction 1

Direction 1

F F
HV M

- - - -- - - - --

0.98 1. 60
0.98 1. 60

98AM6.HC7
El Mirage
Beardsley / Bell
Howard alien
AM

1/28/99
1998 6 Lane

1. 50
1. 50

LEVEL

E E
Terrain Type T R

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Densi ty (pcpmpl)
Level of Service (LOS)

Dir 1
Dir 2

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

A. Geometries and Traffic Input

File Name .
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .
Other Information .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



HCS: Multilane Highways Release 2.3g Page 1
================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

--------------------------------------------------------------

--------------------------------------------------------------

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

A. Geometries and Traffic Input

149
56.1
56.1

2.7
A

371
0.85

3
5
o

60.0
U

12.0
0.0
4.0

Direction 2

Direction 2

137
56.5
56.5
2.4

A

342
0.85

3
5
o

60.0
U

12.0
2.0
4.0

Direction 1

Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --

0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

(mph)

E
R

E
T

98PM6.HC7
El Mirage
Beardsley / Bell
Howard alien
PM
1/28/99

1998 6 Lane

1. 50
1. 50

LEVEL

Terrain Type

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed
Density (pcpmpl)
Level of Service (LOS)

C. Level of Service Results

B. Adjustment Factors

Dir 1
Dir 2

File Name .
Facility Section .
From/To , .
Analyst .
Time of Analysis .
Date of Analysis .II Other Information .

I

I
I
I
I
I
I
I
I
I
I
I



II HCS: Multilane Highways Release 2.3g Page 1
================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

01AM6.HC7
EI Mirage
Beardsley / Bell
Howard alien
AM
1 /28/99
2001 6 Lane

File Name .
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .II Other Information .

A. Geometries and Traffic Input Direction 1 Direction 2

561
0.85

3
5
o

60.0
U

12.0
0.0
4.0

225
56.1
56.1

4.0
A

Direction 2

407
0.85

3
5
o

60.0
U

12.0
2.0
4.0

164
56.5
56.5
2.9

A

Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - - - - - - --
0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

E
R

E
T

1. 50
1. 50

LEVEL

Terrain Type

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Densi ty (pcpmpl)
Level of Service (LOS)

B. Adjustment Factors

C. Level of Service Results

Dir 1
Dir 2

Volume
Peak-Hour Factor or Peak 15 Minutes

I Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles

I
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)

I
Distance from Roadway Edge (ft)
Access Points per Mile

I
I
I
I

I

I



II HCS: Multilane Highways Release 2.3g Page 1
================================================================
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I Gainesville, FL 32611-2083
Ph: (904) 392-0378
================================================================

File Name .
Facility Section .
From/To .

I Analyst .
Time of Analysis .
Date of Analysis .
Other Information .

01PM6.HC7
El Mirage
Beardsley / Bell
Howard alien
PM
1/28/99

2001 6 Lane

A. Geometries and Traffic Input Direction 1 Direction 2

--------------------------------------------------------------

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --

0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

C. Level of Service Results

B. Adjustment Factors

510
0.85

3
5
o

60.0
U

12.0
0.0
4.0

205
56.1
56.1
3.7

A

Direction 2

453
0.85

3
5
o

60.0
U

12.0
2.0
4.0

182
56.5
56.5
3.2

A

Direction 1

1. 50
1. 50

LEVEL

E E
Terrain Type T R

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Density (pcpmpl)
Level of Service (LOS)

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

Dir 1
Dir 2

I
I
I
I
I
I
I
I
I

I



I
HCS: Multilane Highways Release 2.3g Page 1
================================================================

================================================================

10AM6.HC7
El Mirage
Beardsley / Bell
Howard alien
AM

1/28/99
2010 6 Lane

File Name .
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .
Other Information .

Center For Microcomputers In Transportation
University of Florida
512 Weil HallI Gainesville, FL 32611-2083
ph: (904) 392-0378

I
I
I
II ~~-~:~~:~~~~~-~~~-=~~~~~~-=~~~~------~~~:~~~~~-=---~~~~~~~~~-~

Volume 491 651

I Peak-Hour Factor or Peak 15 Minutes 0.85 0.85
Number of Lanes 3 3
Percentage of Trucks and Buses 5 5
Percentage of Recreational Vehicles 0 0
Ideal Free-Flow Speed (mph) 60.0 60.0
Type of Median U U
Lane Width (ft) 12.0 12.0

I Distance from Roadway Edge (ft) 2.0 0.0
Access Points per Mile 4.0 4.0

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --
0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

E
R

E
T

1. 50
1. 50

LEVEL

Terrain Type

Dir 1
Dir 2

I B. Adjustment Factors

I

262
56.1
56.1
4.7

A

197
56.5
56.5
3.5

A

(mph)

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed
Density (pcpmpl)
Level of Service (LOS)

I ~~-~:~::_~=-~:=~~~:_~::~:~:_---------~~=:~~~~~-=---~~=:~~~~~_:

I
I

I



I HCS: Multilane Highways Release 2.3g Page 1
================================================================

10PM6.HC7
EI Mirage
Beardsley / Bell
Howard alien
PM
1/28/99

2010 6 Lane

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083I Ph: (904) 392-0378
================================================================

I File Name .
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .

lather Information .

A. Geometries and Traffic Input Direction 1 Direction 2II ;~l~~~------~--------------------------------~::-----------~;~
Peak-Hour Factor or Peak 15 Minutes 0.85 0.85

I Number of Lanes 3 3
Percentage of Trucks and Buses 5 5
Percentage of Recreational Vehicles a 0

I
Ideal Free-Flow Speed (mph) 60.0 60.0
Type of Median U U
Lane Width (ft) 12.0 12.0
Distance from Roadway Edge (ft) 2.0 0.0I Access Points per Mile 4.0 4.0

237
56.1
56.1
4.2

A

Direction 2Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- - - - --
0.98 1. 60 0.00 0.90 1.00
0.98 1. 60 0.00 1. 30 1. 00

E
R

E
T

1. 50
1. 50

C. Level of Service Results

l B. Adjustment Factors
---------------------

Terrain Type

I'Dir 1 -------~~;~~
Dir 2

I
I --------------------------------------------------------------

Service Flow Rate (Vp) 219
Free Flow Speed (mph) 56.5

I Average Passenger Car Speed (mph) 56.5
Density (pcpmpl) 3.9
Level of Service (LOS) A

I

I



HCS: Multilane Highways Release 2.3g Page 1
================================================================

--------------------------------------------------------------

--------------------------------------------------------------

================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378

307
56.1
56.1

5.5
A

765
0.85

3
5
o

60.0
U

12.0
0.0
4.0

Direction 2

Direction 2

284
56.5
56.5
5.0

A

706
0.85

3
5
o

60.0
U

12.0
2.0
4.0

Direction 1

Direction 1

F F F F F
HV M LW LC A

- - - -- - - - -- - - - -- - - - -- ----- .

0.98 1. 60 0.00 0.90 1. 00
0.98 1. 60 0.00 1. 30 1. 00

E
R

20PM6.HC7
El Mirage
Beardsley / Bell
Howard alien
PM
1/28/99

2020 6 Lane

1. 50
1. 50

LEVEL

E
Terrain Type T

Service Flow Rate (Vp)
Free Flow Speed (mph)
Average Passenger Car Speed (mph)
Density (pcpmpl)
Level of Service (LOS)

C. Level of Service Results

B. Adjustment Factors

Dir 1
Dir 2

Volume
Peak-Hour Factor or Peak 15 Minutes
Number of Lanes
Percentage of Trucks and Buses
Percentage of Recreational Vehicles
Ideal Free-Flow Speed (mph)
Type of Median
Lane Width (ft)
Distance from Roadway Edge (ft)
Access Points per Mile

A. Geometries and Traffic Input

File Name ···
Facility Section .
From/To .
Analyst .
Time of Analysis .
Date of Analysis .
Other Information .

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I



I HCS: Unsignalized Intersections Release 2.1g TODAM.HCO Page 1
=======================================================================

=======================================================================
(E-W) BeardsleyStreets: (N-S) EI Mirage

Analyst B. Good
Date of Analysis 1/19/99
Other Information 1998 AM
All-way Stop-controlled Intersection

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378

I
=======================================================================

-----------------------------------------------------------------------

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - -- - - -- - - -- - - -- - - -- - - --

No. Lanes· 0 > 1 0 0 1 < 0 0 > 1 < 0 0 0 0
Volumes 107 84 133 4 7 0 192
PHF .84 .84 .84 .84 .87 .87 .87

Intersection Performance Summary

Volume Summary and Capacity Analysis WorkSheet

WBEB

8
221
229

0.03
0.97

o
390

0.37
0.00

1
o
o
o

127
5

0.00
0.00
0.33
0.01

476

SB

o
5

163
0.00
0.03

227
229

0.26
0.37

1
1

127
o
B

221
0.56
0.00
0.03
0.97

731

NB

127
o

227
0.56
0.00

163
229

0.37
0.26

1
1
o
5
8

221
0.00
0.03
0.03
0.97

936

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches
RT, Conflicting Approaches
Propor~ion LT, Opposing Approach
Proportion RT, Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

I
I
I
I
I
I
I
I
I
I

I
I

Movement

NB
SB
EB

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

227 936 0.24
163 731 0.22
229 476 0.48

Intersection Delay - 3.8
Level of Service (Intersection)

Average
Total Delay

2.5
2.3
6.2

A

LOS

A
A
B



HCS: Unsignalized Intersections Release 2.1g TODPM.HCO Page 1

Streets: (N-S) El Mirage
Analyst. . . . . . . . . . . . . . . . . .. B. Good
Date of Analysis 1/19/99
Other Information 1998 PM
All-way Stop-controlled Intersection

=======================================================================
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378
=======================================================================

I
=======================================================================

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - -- - - -- - - -- - - -- - - -- - - --
No. Lanes· 0 > 1 0 0 1 < 0 0 > 1 < 0 a 0 a
Volumes 201 146 93 8 3 a 173
PHF .95 .95 .82 .82 . 9 .9 .9

Volume Summary and Capacity Analysis WorkSheet

I -----------------------------------------------------------------------
NB SB EB WB

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT

I Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate

I Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach

I
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conf~icting Approaches

I RT, Conflicting Approaches
Proport~on LT, Opposing Approach
Proportion RT, Opposing Approach

I Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

212
a

366
0.58
0.00

123
195

0.54
0.18

1
1
a

10
3

192
0.00
0.08
0.02
0.98
1068

o
10

123
0.00
0.08

366
195

0.18
0.54

1
1

212
o
3

192
0.58
0.00
0.02
0.98

771

3
192
195

0.02
0.98

a
489

0.29
0.00

1
o
a
o

212
10

0.00
0.00
0.43
0.02

361
-----------------------------------------------------------------------

Intersection Performance Summary

I

Movement

NB
SB
EB

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

366 1068 0.34
123 771 0.16
195 361 0.54

Intersection Delay 4.5
Level of Service (Intersection)

Average
Total Delay

3.7
1.8
7.8

A

LOS

A
A
B



HCS: Unsignalized Intersections Release 2.1g TODAM4.HCO Page 1
=======================================================================
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
=======================================================================

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - --
No. Lanes- 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 107 84 133 4 7 0 192
PHF .84 .84 .84 .84 .87 .87 .87

WBEBSBNB

(E-W) Beardsley

Volume Summary and Capacity Analysis WorkSheet

Streets: (N-S) El Mirage
Analyst. . . . . . . . . . . . . . . . . .. B. Good
Date of Analysis 1/19/99
Other Information 1998 AM 4 Lane

I All-way Stop-controlled Intersection
=======================================================================

I
I
I

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT

I Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate

I Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach

I
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches

I RT, Conflicting Approaches
Proportion LT, Opposing Approach
Proportion RT, Opposing Approach

I Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

127
o

227
0.56
0.00

163
229

0.37
0.26

3
3
o
5
8

221
0.00
0.03
0.03
0.97
1136

o
5

163
0.00
0.03

227
229

0.26
0.37

3
3

127
o
8

221
0.56
0.00
0.03
0.97

931

8
221
229

0.03
0.97

o
390

0.37
0.00

2
a
o
a

127
5

0.00
0.00
0.33
0.01

676
-----------------------------------------------------------------------

Intersection Performance Summary

I
I
I

Movement

NB
SB
EB

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

227 1136 0.20
163 931 0.18
229 676 0.34

Intersection Delay 2.6
Level of Service (Intersection)

Average
Total Delay

2.1
1.9
3.6

A

LOS

A
A
A



HCS: Unsignalized Intersections Release 2.1g TODPM4.HCO Page 1
=======================================================================
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
=======================================================================
Streets: (N-S) El Mirage (E-W) Beardsley

II Analyst B. Good
Date of Analysis 1/19/99
Other Information 1998 PM 4 Lanes
All-way Stop-controlled Intersection
=======================================================================

WBEBSBNB

Volume Summary and Capacity Analysis WorkSheet

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - --
No. Lanes- 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 201 146 93 8 3 0 173
PHF .95 .95 .82 .82 .9 .9 .9

I
I ------------~-------------------------------------------------------- __
I

---------------------------------------------"--------------------------

Intersection Performance Summary

I
I
I
I
I
I

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches
RT, Conflicting Approaches
Proportion LT, Opposing Approach
Proportion RT, Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

212
o

366
0.58
0.00

123
195

0.54
0.18

3
3
o

10
3

192
0.00
0.08
0.02
0.98
1268

o
10

123
0.00
0.08

366
195

0.18
0.54

3
3

212
o
3

192
0.58
0.00
0.02
0.98

971

3
192
195

0.02
0.98

o
489

0.29
0.00

2
o
o
o

212
10

0.00
0.00
0.43
0.02

561

I
I

Movement

NB
SB
EB

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

366 1268 0.29
123 971 0.13
195 561 0.35

Intersection Delay 3.0
Level of Service (Intersection)

Average
Total Delay

3.0
1.6
3.7

A

LOS

A
A
A
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=======================================================================
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378
=======================================================================

Streets: (N-S) EI Mirage

I Analyst B. Good
Date of Analysis 1/19/99
Other Information 2001 AM
All-way Stop-controlled Intersection

(E-W) Beardsley

=======================================================================

-----------------------------------------------------------------------

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - -- - - -- - - -- - - -- - - -- - - --

No. Lanes· 0 > 1 0 0 1 < 0 0 > 1 < 0 0 0 0
Volumes 174 99 157 6 10 0 313
PHF .84 .84 .84 .84 .87 .87 .87

Volume Summary and Capacity Analysis WorkSheet

Intersection Performance Summary

WB

A
A
C

LOS

EB

11
360
371

0.03
0.97

o
519

0.42
0.00

1
o
o
o

207
7

0.00
0.00
0.40
0.01

501

3.9
3.0

16.7

SB

o
7

194
0.00
0.04

325
371

0.22
0.37

1
1

207
o

11
360

0.64
0.00
0.03
0.97

665

Average
Total Delay

NB

207
o

325
0.64
0.00

194
371

0.37
0.22

1
1
o
7

11
360

0.00
0.04
0.03
0.97

907

Intersection Delay - 9.0
Level of Service (Intersection) B

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

325 907 0.36
194 665 0.29
371 501 0.74

NB
SB
EB

Movement

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conf~icting Approaches
RT, Conflicting Approaches
ProporGion LT, Opposing Approach
Proportion RT, Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

I
I
I
I
I
I
I
I
I
I
I
I
I



=================-======================================================

=======================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378

Release 2.1g Page 101PM.HCO

(E-W) BeardsleyStreets: (N-8) El Mirage
Analyst. . . . . . . . . . . . . . . . . .. B. Good
Date of Analysis 1/19/99
Other Information 2001 PM
All-way Stop-controlled Intersection

I HCS: Unsignalized Intersections

I
I
I

=======================================================================
Northbound Southbound Eastbound Westbound

L T R L T R L T R L T R

I - - -- - - -- - - -- - - -- - - -- - - -- - - --
No. Lanes· 0 > 1 0 0 1 < 0 0 > 1 < 0 a a a
Volumes 327 172 110 12 4 0 282
PHF .95 .95 .82 .82 .9 .9 .9

Volume Summary and Capacity Analysis WorkSheet

4
313
317

0.01
0.99

o
674

0.32
0.00

1
o
o
o

344
15

0.00
0.00
0.51
0.02

373

o
15

149
0.00
0.10

525
317

0.15
0.53

1
1

344
o
4

313
0.66
0.00
0.01
0.99

717

344
o

525
0.66
0.00

149
317

0.53
0.15

1
1
o

15
4

313
0.00
0.10
0.01
0.99
1048

I
-----------------------------------------------------------------------

NB SB EB WB

I
I

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach

I LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches

I RT, Conflicting Approaches
Proport~on LT, Opposing Approach
Proportion RT, Opposing Approach

I
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

I
-----------------------------------------------------------------------

Intersection Performance Summary

I
I
I

Movement

NB
SB
EB

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

525 1048 0.50
149 717 0.21
317 373 0.85

Intersection Delay - 12.0
Level of Service (Intersection)

Average
Total Delay

6.7
2.2

25.3

C

LOS

B
A
D
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=======================================================================

=======================================================================
Northbound Southbound Eastbound Westbound

L T R L T R L T R L T R
- - -- - - --

No. Lanes. 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 174 99 157 6 10 0 313
PHF .84 .84 .84 .84 .87 .87 .87

WBEB

11
360
371

0.03
0.97

o
519

0.42
0.00

2
o
o
o

207
7

0.00
0.00
0.40
0.01

701

SB

o
7

194
0.00
0.04

325
371

0.22
0.37

3
3

207
o

11
360

0.64
0.00
0.03
0.97

865

NB

207
o

325
0.64
0.00

194
371

0.37
0.22

3
3
o
7

11
360

0.00
0.04
0.03
0.97
1107

(E-W) Beardsley

Volume Summary and Capacity Analysis WorkSheet

Streets: (N-S) EI Mirage
Analyst B. Good
Date of Analysis 1/19/99
Other Information 2001 AM 4 Lanes
All-way Stop-controlled Intersection

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville,FL 32611-2083
Ph: (904) 392-0378
=======================================================================

I
I
I
I
I
I
I

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach

I
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conf~icting Approaches

I RT, Conflicting Approaches
Proportion LT, Opposing Approach
Proportion RT, Opposing Approach

I
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity
-----------------------------------------------------------------------

Intersection Performance Summary

I Movement

NB
SB
EB

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

325 1107 0.29
194 865 0.22
371 701 0.53

Average
Total Delay

3.1
2.3
7.5

LOS

A
A
B

Intersection Delay 4.7
Level of Service (Intersection) A
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=======================================================================

-----------------------------------------------------------------------

A.
A
B

LOS

4
313
317

0.01
0.99

o
674

0.32
0.00

2
o
o
o

344
15

0.00
0.00
0.51
0.02

573

4.9
1.9
8.2

B

o
15

149
0.00
0.10

525
317

0.15
0.53

3
3

344
o
4

313
0.66
0.00
0.01
0.99

917

Average
Total Delay

344
o

525
0.66
0.00

149
317

0.53
0.15

3
3
o

15
4

313
0.00
0.10
0.01
0.99
1248

(E-W) Beardsley

Intersection Performance Summary

Intersection Delay 5.5
Level of Service (Intersection)

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

525 1248 0.42
149 917 0.16
317 573 0.55

Volume Summary and Capacity Analysis WorkSheet

NB
SB
EB

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - --
No. Lanes· 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 327 172 110 12 4 0 282
PHF .95 .95 .82 .82 .9 . 9 .9

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT f Conf~icting Approaches
RT, Conflicting Approaches
Proportion LT, Opposing Approach
Proportion RTf Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RTf Conflicting Approaches
Approach Capacity

I
Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378
=======================================================================
Streets: (N - S) El Mirage

I Analyst B. Good
Date of Analysis 1/19/99
Other Information 2001 PM 4 Lanes

I All-way Stop-controlled Intersection
=======================================================================

I
I ------------~----------------------------------------------------------

I -----------------------------------------------------------------------
NB SB EB WB

I
I
I
I
I
I
I
I Movement

I
I
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I Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378
===================================================~===================

=======================================================================

-----------------------------------------------------------------------

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - -- - - -- - - -- - - -- - - -- - - --

No. Lanes' 0 > 1 0 0 1 < 0 0 > 1 < 0 0 0 0
Volumes 185 131 207 7 12 0 333
PHF .84 .84 .84 .84 .87 .87 .87

Volume Summary and Capacity Analysis WorkSheet

WB

A
A
D

LOS

EB

14
383
397

0.04
0.96

o
630

0.39
0.00

1
o
o
o

220
8

0.00
0.00
0.35
0.01

486

4.7
3.9

22.3

SB

o
8

254
0.00
0.03

376
397

0.25
0.37

1
1

220
o

14
383

0.59
0.00
0.04
0.96

707

Average
Total Delay

NB

220
o

376
0.59
0.00

254
397

0.37
0.25

1
1
o
8

14
383

0.00
0.03
0.04
0.96

924

(E-W) Beardsley

Intersection Performance Summary

Intersection Delay 11.3
Level of Service (Intersection) C

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

376 924 0.41
254 707 0.36
397 486 0.82

NB
SB
EB

Movement

Streets: (N-S) El Mirage
Analyst. . . . . . . . . . . . . . . . . .. B. Good
Date of Analysis 1/19/99
Other Information 2010 AM
All-way Stop-controlled Intersection

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches
RT, Conflicting Approaches
Proport~on LT, Opposing Approach
Proportion RT, Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

I
I
I
I
I
I
I
I
I
I
I
I
I
I



I HCS: Unsignalized Intersections Release 2.1g 10PM.HCO Page 1
=======================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083

I Ph: (904) 392-0378
=======================================================================

=======================================================================

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - -- - - -- - - -- - - -- - - -- - - --

No. Lanes- 0 > 1 0 0 1 < 0 0 > 1 < 0 0 0 0
Volumes 348 227 145 14 5 0 300
PHF .95 .95 .82 .82 .9 .9 . 9

Volume Summary and Capacity Analysis WorkSheet

(E-W) Beardsley

WBEB

6
333
339

0.02
0.98

o
799

0.30
0.00

1
o
o
o

366
17

0.00
0.00
0.46
0.02

367

SB

o
17

194
0.00
0.09

605
339

0.17
0.53

1
1

366
o
6

333
0.60
0.00
0.02
0.98

751

NB

366
o

605
0.60
0.00

194
339

0.53
0.17

1
1
o

17
6

333
0.00
0.09
0.02
0.98
1058

Streets: (N-S) El Mirage
Analyst B. Good
Date of Analysis 1/19/99
Other Information 2010 PM
All-way Stop-controlle~ Intersection

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches
RT, Conflicting Approaches
Proport~on LT, Opposing Approach
Proportion RT, Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

I
I
I
I
I
I
I
I
I
I

Intersection Performance Summary

I
I

Movement

NB
SB
EB

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

605 1058 0.57
194 751 0.26
339 367 0.92

Average
Total Delay

8.8
2.7

33.5

LOS

13
A
E

Intersection Delay 15.1
Level of Service (Intersection) C



I HCS: Unsignalized Intersections Release 2.1g 10AM4.HCO Page 1
=======================================================================

=======================================================================
Northbound Southbound Eastbound Westbound

L T R L T R L T R L T R
- - -- - - --

No. Lanes· 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 185 131 207 7 12 0 333
PHF .84 .84 .84 .84 .87 .87 .87

WBEB

14
383
397

0.04
0.96

o
630

0.39
0.00

2
o
o
o

220
8

0.00
0.00
0.35
0.01

686

SB

o
8

254
0.00
0.03

376
397

0.25
0.37

3
3

220
o

14
383

0.59
0.00
0.04
0.96

907

NB

220
o

376
0.59
0.00

254
397

0.37
0.25

3
3
o
8

14
383

0.00
0.03
0.04
0.96
1124

Volume Summary and Capacity Analysis WorkSheet

Streets: (N-S) EI Mirage
Analyst B. Good
Date of Analysis 1/19/99
Other Information 2010 AM 4 Lanes
All-way Stop-controlled Intersection

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches
RT, Conflicting Approaches
Proportion LT, Opposing Approach
Proportion RT, Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378
=======================================================================

I
I
I
I
I
I
I
I
I
I
I

-----------------------------------------------------------------------

Intersection Performance Summary

I

Movement

NB
SB
EB

Approach Approach vic
Flow Rate. Capacity Ratio

---------- --------- -------

376 1124 0.33
254 907 0.28
397 686 0.58

Average
Total Delay

3.6
2.9
9.0

LOS

A
A
B

Intersection Delay 5.5
Level of Service (Intersection) B

I



=======================================================================

=======================================================================

=======================================================================

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - --
No. Lanes- 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 348 227 145 14 5 0 300
PHF .95 .95 .82 .82 .9 .9 .9

WB

B
A
B

LOS

Page 1

EB

6
333
339

0.02
0.98

o
799

0.30
0.00

2
o
o
o

366
17

0.00
0.00
0.46
0.02

567

SB

o
17

194
0.00
0.09

605
339

0.17
0.53

3
3

366
o
6

333
0.60
0.00
0.02
0.98

951

10PM4.HCO

6.2
2.2
9.7

Average
Total Delay

NB

366
o

605
0.60
0.00

194
339

0.53
0.17

3
3
o

17
6

333
0.00
0.09
0.02
0.98
1258

Release 2.1g

Intersection Performance Summary

Intersection Delay 6.6
Level of Service (Intersection) B

Approach Approach vic
Flow Rate Capacity Ratio

---------- --------- -------

605 1258 0.48
194 951 0.20
339 567 0.60

NB
SB
EB

Movement

HCS: Unsignalized Intersections

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392~0378

-------------------------------------------------------------------

Volume Summary and Capacity Analysis WorkSheet

LT Flow Rate
RT Flow Rate
Approach Flow Rate
Proportion LT
Proportion RT
Opposing Approach Flow Rate
Conflicting Approaches Flow Rate
Proportion, Subject Approach Flow Rate
Proportion, Opposing Approach Flow Rate
Lanes on Subject Approach
Lanes on Opposing Approach
LT, Opposing Approach
RT, Opposing Approach
LT, Conflicting Approaches
RT, Conflicting Approaches
Proportion LT, Opposing Approach
Proportion RT, Opposing Approach
Proportion LT, Conflicting Approaches
Proportion RT, Conflicting Approaches
Approach Capacity

Streets: (N-S) El Mirage (E-W) Beardsley
Analyst. . . . . . . . . . . . . . . . . .. B. Good
Date of Analysis 1/19/99
Other Information 2010 PM 4 Lanes
All-way Stop-controlled Intersection

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I HCS: Unsignalized Intersections Release 2.1g 20AM.HCO Page 1
=======================================================================

Range Limit(s) Exceeded

=======================================================================

The intersection volume exceeds 2100 vph.

From HCM Range of Model Validity (p. 10-37):

(E-W) Beardsley
=======================================================================

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
ph: (904) 392-0378

Streets: (N-S) El Mirage
Analyst B. Good
Date of Analysis 1/19/99
Other Information 2020 AM
All-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - -- - - -- - - -- - - -- - - -- - - --
No. Lanes· 0 > 1 0 0 1 < 0 0 > 1 < 0 0 0 0
Volumes 296 424 671 20 34 0 532
PHF .84 .84 .84 .84 .87 .87 .87

I
I
I
I
I
I
I
I
I
I
I
I

I
I



=======================================================================

=======================================================================

=======================================================================

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - -- - - -- - - -- - - -- - - -- - - --
No. Lanes- 0 > 1 0 0 1 < 0 0 > 1 < 0 0 0 0
Volumes 557 737 469 39 15 0 479
PHF .95 .95 .82 .82 .9 .9 .9

Page 120PM.HCO

(E-W) Beardsley

Release 2.1g

Range Limit(s) Exceeded

HCS: Unsignalized Intersections

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378

Streets: (N-S) El Mirage
Analyst 0 0 • 0 0 0 • 0 0 • o. B. Good
Date of Analysis .. 0 ••••• 00 1/19/99
Other Information .. o. 0 •••• 2020 PM
All-way Stop-controlled Intersection

From HeM Range of Model Validity (po 10-37)

The intersection volume exceeds 2100 vpho

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I



=======================================================================

=======================================================================

------------~----------------------------------------------------------

=======================================================================

Page 120AM4.HCORelease 2.1g

Range Limit(s) Exceeded

HCS: Unsignalized Intersections

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-2083
Ph: (904) 392-0378

Streets: (N-S) EI Mirage (E-W) Beardsley
Analyst B. Good
Date of Analysis 1/19/99
Other Information 2020 AM 4 Lanes
All-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - --
No. Lanes· 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 296 424 671 20 34 0 532
PHF .84 .84 .84 .84 .87 .87 .87

From HCM Range of Model Validity (p. 10-37)

The intersection volume exceeds 2100 vph.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I



I HCS: Unsignalized Intersections Release 2.1g 20PM4.HCO Page 1
=======================================================================

Range Limit(s) Exceeded

The intersection volume exceeds 2100 vph.

From HeM Range of Model Validity (p. 10-37):

=======================================================================

Streets: (N-S) EI Mirage
Analyst B. Good
Date of Analysis 1/19/99
Other Information 2020 PM 4 Lanes
All-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R

- - -- - - --

No. Lanes- 1 2 0 0 2 1 1 1 < 0 0 0 0
Volumes 557 737 469 39 15 0 479
PHF .95 .95 .82 .82 .9 .9 .9

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall

I
Gainesville, FL 32611-2083
Ph: (904) 392-0378
=======================================================================

I
I
I
I
I
I
I

I
I
I
I
I

I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

4. LT adjustment factor
5. LT lane vol

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

SOUTH
BOUND

NORTH
BOUND

WEST
BOUND

Analyst : B. Good

Time Period: AM

10 0 174 0

0 N/A 163 N/A
1 0 1 0
0 N/A 28362 N/A

E E
NOpp Perm Perm Perm

.85 N/A 1.0 N/A
0 N/A N/A N/A

EAST
BOUND

01-19-1999

(N/S): El Mirage

Date:

.85

N01AM.HC9

LEFT TURN, MOVEMENT

Comment: 2001

(E/W): Beardsley

Peak hour factor:

I
I File name:

I
I
I
I
I

THROUGH MOVEMENT

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

0 0 99 157
1 1 1 1
0 0 1 1
12 0 99 164
N/A N/A 0 N/A

1. 66
N/A N/A N/A N/A
12 0 99 164
368 0 99 164

N/A'

E S S S
313 0 0 6
1 N/A N/A N/A
.85 .85 .85 .85
368 0 0 0
0 0 0 7

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

11.
12.
13.
14.
15.
16.
17.
18.
19.

I RIGHT TURN MOVEMENT

i
I
I
I

Left Turn Check (if [16] >.8)

I
20. Permitted left turn sneaker capacity:

7200/Cmax

,1
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

File name: N01AM.HC9 Date: 01-19-1999 Time Period: AM

(E/W): Beardsley (N/S): El Mirage Analyst : B. Good

EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND

Phase Plan Selection from Lane Volume Worksheet

60 Max. cycle (Cmax)

--- EAST-WEST
Value Ph 1 Ph 2

U U U
P U P
U P U
P *p P

*p P *p
N N N

1 1

120

o

o

o

164
N/A

U

o

o

o

*

99
N/A

U

3

NORTH-SOUTH --­
ph 1 Ph 2 Ph 3

20.3

NSG
174

o
N/A

U

o·

o

o

*

Ph 3

U
U
P

*p
P
N

368
o

N

o

o

o

Plan 1:
Plan 2a:
Plan 2b:
Plan 3a:
Plan 3b:
Plan 4:

* Indicates the dominant left turn
for each opposing pair

Selection ~riteria based on the
specified left turn protection

Movement codes ETL
Critical phase vol [CV] 368
Critical sum [CS] 542
CBD adjustment [CBD] 1
Referenc~· sum [RS] 1454
Lost time/phase [PL] 3
Lost time/cycle [TL] 6
Cycle length [CYC] 60
Green time 39.7
Critical vic ratio [Xcm] 0.35
Status Under capacity.

Min. cycle (Cmin)

Timing Plan

Phase plan selected (1 to 4)

Critical through-RT vol:· [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate by 1 * 1 )

I
I
I
I
I
I
I
I
I
I
I
I
I
I
1\



I
I

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

File name: N01PM.HC9 Date: 01-19-1999 Time Period: PI\1

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

Comment: 2001

Peak hour factor:

LEFT TURN· MOVEMENT

o
NjA
o
NjA

SOUTH
BOUND

327
122
1
39894

NORTH
BOUND

o
NjA
o
NjA

WEST
BOUND

Analyst : B. Good

4

o
1
o

EAST
BOUND

(NjS): El Mirage

.89

(EjW): Beardsley

I
I
I
I

I
I
I
I
I
I
I
I
j

I
II

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

4. LT adjustment factor
5. LT lane vol

RIGHT TURN MOVEMENT

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

THROUGH MOVEMENT

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume
19. Critical lane volume

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:

7200jCmax

E
NOpp

.85
o

E
282
1
.85
332
o

o
1
o
5
NjA

NjA
5
332

Perm

NjA
NjA

S
o
NjA
.85
o
o

o
1
o
o
NjA

NjA
o
o

E
Perm

1.0
NjA

S
o
NjA
.85
o
o

172
1
1
172
o
1. 51
NjA
172
172

NjA

Perm

NjA
NjA

S
12
NjA
.85
o
14

110
1
1
124
NjA

NjA
124
124



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

File name: N01PM.HC9 Date: 01-19-1999 Time Period: PM

(E/W): Beardsley (N/S): EI Mirage Analyst : B. Good

U U U
P U P
U P U
P *p P

*p P *p
N N N

1 1

120

Phase plan selected (1 to 4)

o

o

o

124
N/A

U

SOUTH
BOUND

o

o

o

172
N/A

U

*

NORTH
BOUND

3

29.8

NSG
327

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

o
N/A

U

WEST
BOUND

o

o

o

ph 3

332
o

N

*

EAST
BOUND

1: U
2a: U
2b: P
3a: *p
3b: P
4: N

Plan
Plan
Plan
Plan
Plan
Plan

3 0

30.2 0

ETL
332 0

--- EAST-WEST
Ph 1 ph 2

Max. cycle (Cmax)

by 1*')

0.41
Under capacity.

Value

659
1
1522

6
60

60

* Indicates the dominant left turn
for each opposing pair

Selection Griteria based on the
specified left turn protection

I Min. cycle (Cmin)

Timing Plan

I Movement codes
Critical phase vol [CV]

I Critical sum [CS]
CBD adjustment [CBD]
Reference sum [RS]

I Lost time/phase [PL]
Lost time/cycle [TL]
Cycle length [CYC]

- Green time

I Critical vic ratio [Xcm]
Status

II Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
'1-' LT lane vol: [5]

Left turn protection: (P/U/N)
Dominant left turn: (Indicate

I
I

I
i
I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

File name: N10AM.HC9 Date: 01-19-1999 Time Period: AM

THROUGH MOVEMENT

RIGHT TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

207
1
1
215
N/A

N/A
215
215

S
7
N/A
.85
o
8

Perm

o
N/A
o
N/A

N/A
N/A

SOUTH
BOUND

E
Prot

S
o
N/A
.85
o
o

185
214
1
39590

.95
195

131
1
1
131
o
N/A
N/A
131
131

NORTH
BOUND

o
1
o
o
N/A

N/A
o
o

S
o
N/A
.85
o
o

Perm

o
N/A
o
N/A

N/A
N/A

WEST
BOUND

Analyst : B. Good

o
1
o
14
N/A

N/A
14
392

.85
o

E
333
1
.85
392
o

E
NOpp

12
o
1
o

EAST
BOUND

(N/S): El Mirage

.85

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume
19. Critical lane volume

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

LEFT TURN,MOVEMENT

(E/W): Beardsley

Peak hour factor:

Comment: 2010

I
I
I
I
'I
I
I
I
I
I
I

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:I '7200/Cmax

I
I

N/A'



I
I

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

r File name: NI0AM.HC9 Date: 01-19-1999 Time Period: AM

(E/W): Beardsley (N/S): El Mirage Analyst : B. Good

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

Phase Plan Selection from Lane Volume Worksheet

60 Max. cycle (Cmax)

--- EAST-WEST
Value Ph 1 ph 2

o

o

o

U
P
U
P

*p
N

215
N/A

U

SOUTH
BOUND

2b

3

16.7

U
U
P

*p
P
N

NST
215

131
195

P

*

NORTH
BOUND

3

U
P
U
P

*p
N

15.4

NTL
195

o
N/A

U

WEST
BOUND

1

120

o

o

o

ph 3

U
U
P

*p
P
N

392
o

N

*

EAST
BOUND

o

o

o

Plan 1:
Plan 2a:
Plan 2b:
Plan 3a:
Plan 3b:
Plan 4:

ETL
392

3

27.9
0.54
Under capacity.

9
60

802
1
1454

* Indicates the dominant left turn
for each opposing pair

Selection Griteria based on the
specified left turn protection

Min. cycle (Cmin)

Phase plan selected (1 to 4)

Timing Plan

Movement codes
Critical phase vol [CV]
Critical sum [CS]
CBD adjustment [CBD]
Reference sum [RS]
Lost time/phase [PLJ
Lost time/cycle [TL]
Cycle length [CYC]
Green time
Critical vic ratio [Xcm]
Status

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate by I * I )

I
I
I,

I
I
I
I
I
I
I
I

I
I
I
I



I
I

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

File name: N10PM.HC9 Date: 01-19-1999 Time Period: PM

(E/W): Beardsley

I Peak hour factor: .89

(N/S): El Mirage Analyst : B. Good

I Comment: 2010

I LEFT TURN. MOVEMENT

EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND

5 a 348 a
a N/A 159 N/A
1 a 1 a
a N/A 55332 N/A

E E
NOpp Perm Perm Perm

.85 N/A 1.0 N/A
a N/A N/A N/A

factor

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

4. LT adjustment
5. LT lane vol

I RIGHT TURN MOVEMENT

I
I
I

I
Right Lane Configuration (E=Excl, S=Shrd) E S S S
6. RT volume 300 0 0 14
7. Exclusive lanes 1 N/A N/A N/A

I'
8. RT adjustment factor .85 .85 .85 .85
9. Exclusive RT lane volume 353 0 0 0

10. Shared lane vol 0 0 0 16

,I THROUGH MOVEMENT

11. Thru volume
12. Parking adjustment factorI 13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group

I 16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume

11 19. Critical lane volume

Left Turn Check (if [16] > 8)
• 20. Permitted left turn sneaker capacity:
• 7200/Cmax

I
I

0 0 227 145
1 1 1 1
0 0 1 1
6 0 227 161
N/A N/A 0 N/A

-1.65
N/A N/A N/A N/A
6 0 227 161
353 a 227 161

N/A'



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate

(E/W): Beardsley

by I * I)

161
N/A

U

SOUTH
BOUND

227
N/A

U

*

NORTH
BOUND

o
N/A

U

WEST
BOUND

Time Period: PM

Analyst : B. Good

*

353
o

N

EAST
BOUND

01-19-1999

(N/S): El Mirage

Date:N10PM.HC9File name:

I
I
I
I

Selection Criteria based on the Plan 1: U U U U
specified left turn protection Plan 2a: U P U P

I
Plan 2b: P U P U

* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4: N N N N

I Phase plan selected (1 to 4) 1 1

I Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --

I
Value Ph 1 Ph 2 Ph 3 ph 1 Ph 2 Ph 3

Movement codes ETL NSG NST
Critical phase vol [CV] 353 0 0 348 0 0

I Critical sum [CS] 701
CBD adjustment [CBD] 1
Reference sum [RS] 1522

\1 Lost time/phase [PL] 3 0 0 3 0 0
Lost time/cycle [TL] 6
Cycle length [CYC] 60

I
Green time 30.2 0 0 29.8 0 0
Critical vic ratio [Xcm] 0.44
Status Under capacity.

I
I
I
I,



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

SOUTH
BOUND

NORTH
BOUND

WEST
BOUl\TD

Analyst : B. Good

Time Period: AM

0 0 424 671
1 1 1 1
0 0 1 1
40 0 424 695
N/A N/A 0 N/A

.8.2
N/A N/A N/A N/A
40 0 424 695
626 0 424 695

60

E S S S
532 0 0 20
1 N/A N/A N/A
.85 .85 .85 .85
626 0 0 0
0 0 0 24

34 0 296 0

0 N/A 691 N/A
1 0 1 0
0 N/A 204536 N/A

E E
NOpp Perm Perm Perm

.85 N/A 1.0 N/A
0 N/A N/A N/A

EAST
BOUND

01-19-1999

(N/S): El Mirage

Date:

.85

N20AM.HC9

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

4. LT adjustment factor
5. LT lane vol

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

11.
12.
13.
14.
15.
16.
17.
18.
19.

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

THROUGH MOVEMENT

RIGHT TURN MOVEMENT

LEFT TURN. MOVEMENT

Comment: 2020

(E/W): Beardsley

Peak hour factor:

File name:I
I
I
I
I
I
I
I
I
I
I,
I

I Left Turn Check (if [16] > 8)

I
20. Permitted left turn sneaker capacity:

7200/Cmax

I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

File name: N20AM.HC9 Date: 01-19-1999 Time Period: AM

(E/w): Beardsley (N/s): EI Mirage Analyst : B. Good

EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND

Phase Plan Selection from Lane Volume Worksheet

60 Max. cycle (Cmax)

--- EAST-WEST
Value Ph 1 Ph 2

U U U
P U P
U P U
P *p P

*p P *p
N N N

1 1

120

o

o

o

695
N/A

U

o

o

NST
o

*

424
N/A

U

3

34.4

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

NSG
695

o
N/A

U

o

O.

*

o

u
U
P

*p
P
N

Ph 3

626
o

N

o

o

o

Plan 1:
Plan 2a:
Plan 2b:
Plan 3a:
Plan 3b:
Plan 4:

* Indicates the dominant left turn
for each opposing pair

Selection Criteria based on the
specified left turn protection

Movement codes ETL
Critical phase vol [CV] 626
Critical sum [CS] 1321
CBD adjustment [CBD] 1
Reference sum [RS] 1454
Lost time/phase [PL] 3
Lost time/cycle [TL] 6
Cycle length [CYC] 65.6
Green time 31.2
Critical vic ratio [Xcm] 0.86
Status Near capacity.

Min. cycle (Cmin)

Timing Plan

Phase plan selected (1 to 4)

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (p/U/N)
Dominant left turn: (Indicate by 1*1)

I
I
I
I
I
I
I
I
I
I

I
I
I



I
I

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

File name: N20PM.HC9 Date: 01-19~1999 Time Period: PM

(E/W): Beardsley (N/S): El Mirage Analyst : B. Good

Peak hour factor: .89

LEFT TURN. MOVEMENT

RIGHT TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

15 0 557 0

0 N/A 508 N/A
1 0 1 0
0 N/A 282956 N/A

E E
NOpp Perm Perm Perm

.85 N/A 1.0 N/A
0 N/A N/A N/A

EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

I Comment: 2020

I
I
I
\1

I

I
I
I

I
I
I
I

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

THROUGH MOVEMENT

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume
19. Critical lane volume

Left Turn Check (if [16] > .8)
20. Permitted left turn sneaker capacity:

7200/Cmax

E S S S
479 0 0 39
1 N/A N/A N/A
.85 .85 .85 .85
564 0 0 0
0 0 0 46

0 0 737 469
1 1 1 1
0 0 1 1
18 0 737 515
N/A N/A 0 N/A

·5.95
N/A N/A N/A N/A
18 0 737 515
564 0 737 515

N/A'



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Time Period: PM

Analyst : B. Good

Phase Plan Selection from Lane Volume Worksheet

o

o

o

515
N/A

U

SOUTH
BOUND

o

o

NST
o

*

737
N/A

U

NORTH
BOUND

3

33.6

NSG
737

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

o
N/A

U

WEST
BOUND

U U U
P U P
U P U
P *p P

*p P *p
N N N

1 1

120

o·

o

o

564
o

N

*

EAST
BOUND

o

o

o

Plan 1: U
Plan 2a: U
Plan 2b: P
Plan 3a: *p
Plan 3b: P
Plan 4: N

--- EAST-WEST
Ph 1 ph 2 ph 3

Max. cycle (Cmax)

(N/ S): El Mirage

Date: 01-19-1999

Value

60

Selection Criteria based on the
specified left turn protection

* Indicates the dominant left turn
for each opposing pair

Min. cycle (Cmin)

Movement codes ETL
Critical phase vol [CV] 564
Critical sum [CSJ 1301
CBD adjustment [CBDJ 1
Reference· sum [RSJ 1522
Lost time/phase [PLJ 3
Lost time/cycle [TLJ 6
Cycle length [CYCJ 60
Green time 26.4
Critical vic ratio [XcmJ 0.81
Status Under capacity.

Timing Plan

Phase plan selected (1 to 4)

Critical through-RT vol: [19J
LT lane vol: [5J
Left turn protection: (P/U/N)
Dominant left turn: (Indicate by '* I )

(E/W): Beardsley

File name: N20PM.HC9

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

(E/W): Beardsley (N/S): El Mirage

I
I
I File name: N20AM4.HC9 Date: 01-19-1999 Time Period: AM

Analyst : Howard Olien

Peak hour factor: .95

THROUGH MOVEMENT

LEFT TURN. MOVEMENT

RIGHT TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

SOUTH
BOUND

E S S E
532 a a 20
1 N/A N/A 1
.85 .85 .85 .85
626 a a 24
a a a a

a a 424 671
1 1 1 1
a a 2 2
36 a 424 671
N/A N/A a N/A

·4.65
N/A N/A N/A N/A
36 a 212 336
626 a 212 336

N/A'

34 0 296 0

a NjA 691 N/A
1 a 1 a
a NjA 204536 N/A

E E
NOpp NOpp Perm Perm

.95 N/A 1.0 N/A
a N/A N/A N/A

EAST WEST NORTH
BOUND BOUND BOUND

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

I Comment: 2020 4 Lane Section

I
I
I
I
I
I
I
I
I

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volumeI 19. Critical lane volume

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:I 7200/Cmax

I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Time Period: AM

Analyst : Howard Olien

Phase Plan Selection from Lane Volume Worksheet

U
P
U
P

*p
N

o

o

o

336
N/A

U

SOUTH
BOUND

1

o

o

U
U
P

*p
P
N

o

*

212
N/A

U

3

U
P
U
P

*p
N

20.8

NSG
336

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

o
N/A

N

4

120

o

o

o

626
o

N

*

EAST WEST NORTH
BOUND BOUND BOUND

3

3

WTL
o

Plan 1: U
Plan 2a: U
Plan 2b: P
Plan 3a: *p
Plan 3b: P
Plan 4: N

3

36.2

ETL
626

--- EAST-WEST
Ph 1 Ph 2 Ph 3

Max. cycle (Cmax)

(N/S): El Mirage

Date: 01-19-1999

0.58
Under capacity.

962
1
1624

Value

9
60

60

Selection Criteria based on the
specified left turn protection

* Indicates the dominant left turn
for each opposing pair

Min. cycle (Cmin)

(E/W): Beardsley

File name: N20AM4.HC9

Phase plan selected (1 to 4)

Timing Plan

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant .left turn: (Indicate by I * I )

Movement codes
Critical phase vol [CV]
Critical sum [CS]
CBD adjustment [CBD]
Reference sum [RS]
Lost time/phase [PL]
Lost time/cycle [TL]
Cycle length [CYC]
Green time
Critical vic ratio [Xcm]
Status

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

Comment: 2020 4 Lane Section

THROUGH MOVEMENT

RIGHT TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

469
1
2
469
N/A

N/A
234
234

E
39
1
.85
46
o

Perm

N/A
N/A

o
N/A
o
N/A

SOUTH
BOUND

E
Perm

S
o
N/A
.85
o
a

557
508
1
282956

1.0
N/A

NORTH
BOUND

737
1
2
737
o

·3.05
N/A
368
368

o
1
o
o
N/A

N/A
o
o

S
o
N/A
.85
o
o

NOpp

N/A
N/A

o
N/A
o
N/A

WEST
BOUND

Analyst : Howard Olien

Time Period: PM

o
1
o
16
N/A

N/A
16
564

.95
o

15
o
1
o

E
479
1
.85
564
o

E
NOpp

EAST
BOUND

(N/S): El Mirage

Date: 01-19-1999

.95

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume
19. Critical lane volume

Left Lane Configuration (E=Excl, S=Shrd)
Left Turn Treatment Type:

(E/W): Beardsley

?~
File name: N2~4.HC9

LEFT TURN. MOVEMENT

Peak hour factor:

I
I
I
I
I
I
I
I
I
I
I
I

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:

7200/Cmax
N/A'

I



I
I

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

File name: N20AM4.HC9 Date: 01-19-1999 Time Period: PM

(E/W): Beardsley (N/S): EI Mirage Analyst : Howard Olien

EAST WEST NORTH
BOUND BOUND BOUND

SOUTH
BOUND

Phase Plan Selection from Lane Volume Worksheet

60 Max. cycle (Cmax)

--- EAST-WEST
Value Ph 1 Ph 2

U U U
P U P
U P U
P *p P

*p P *p
N N N

4 1

120

o

o

o

234
N/A

U

o

o

o

*

368
N/A

U

3

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

o
N/A

N

28.3

NSG
557

o.

o

U
U
P

*p
P
N

o

564
o

N

*

Ph 3

3

WTL
o

3

Plan 1:
Plan 2a:
Plan 2b:
Plan 3a:
Plan 3b:
Plan 4:

* Indicates the dominant left turn
for each opposing pair

Selection Criteria based on the
specified left turn protection

Min. cycle (Cmin)

Phase plan selected (1 to 4)

Movement codes ETL
Critical phase vol [CV) 564
Critical sum [CS] 1121
CBD adjustment [CBD] 1
Reference sum [RS] 1624
Lost time/phase [PL] 3
Lost time/cycle [TL] 9
Cycle length [CYC] 60
Green time 28.7
Critical vic ratio [Xcm] 0.67
Status Under capacity.

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection~ (P/U/N)
Dominant left turn: (Indicate by '*')

Timing Plan

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

File name: TODAM.HC9 Date: 10-07-1998 Time Period: Am Peak

(E/W): Bell (N/S): El Mirage Analyst : B. Good

Peak hour factor: .86

SOUTH
BOUND

WEST NORTH
BOUND BOUND

855 935 24 17
1 1 1 1
3 3 1 1
887 1130 65 17
0 0 0 0
7.51 5.5 ·1.21 N/A
N/A N/A N/A N/A
296 377 65 17
296 377 65 29

N/A N/A N/A' N/A

S S S E
27 166 35 25
N/A N/A N/A 1
.85 .85 .85 .85
0 0 0 29
32 195 41 0

20 54 38 264

1101 882 42 59
1 1 1 2
22020 47628 1596 15576

E E E E
Perm Perm Perm Prot

1.0 1.0 1.0 .92
N/A N/A N/A 143

EAST
BOUND

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

4. LT adjustment factor
5. LT lane vol

Left Lane Configuration (E=Excl, S=Shrd)
Left Turn Treatment Type:

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume
19. Critical lane volume

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:

7200/Cmax

THROUGH MOVEMENT

RIGHT TURN MOVEMENT

LEFT TURN, MOVEMENT

I Comment: 1998

I
I

I
I
I
I
I
I
I
I
I
I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

File name: TODAM.HC9

(E/W): Bell

Date: 10-07-1998

(N/S): EI Mirage

Time Period: Am Peak

Analyst : B. Good

EAST WEST
BOUND BOUND

NORTH
BOUND

SOUTH
BOUND

Selection Criteria based on the Plan 1: U U U U

specified left turn protection Plan 2a: U P U P
Plan 2b: P U P U

* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4: N N N N

Phase plan selected (1 to 4) 1 2a

Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --

Value Ph 1 Ph 2 Ph 3 Ph 1 ph 2 Ph 3

Phase Plan Selection from Lane Volume Worksheet

I
I
I
I
I
I
I
I
I
I

I
I
I
I

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate by '*')

Movement codes EWG
Critical phase vol [CV] 377
Critical sum res] 585
CBD adjustment [CBD] 1
Reference· sum [RS] 1471
Lost time/phase [PL] 3
Lost time/cycle [TL] 9
Cycle length [CYC] 60
Green time 35.9
Critical vic ratio [Xcm] 0.39
Status Under capacity.

o

a

a

296
N/A

U

a

o

a

377
N/A

U

*

STL
143

3

15.5

65
N/A

U

NST
65

3

8.7

29
143

P

*

a

a

o



I
I HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

File name: TODPM.HC9 Date: 10-07-1998 Time Period: Pm Peak

(E/W): Bell (N/S): El Mirage Analyst : B. Good

Peak hour factor: .86

LEFT TURN MOVEMENT

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

I Comment: 1998

I
I

EAST
BOUND

22
1328
1
29216

WEST
BOUND

57
1183
1
67431

NORTH
BOUND

51
54
1
2754

SOUTH
BOUND

254
54
2
13716

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

E
Perm

E
Perm

E
Perm

E
Prot

RIGHT TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

E
32
1
.85
38
o

22
1
1
22
o
N/A
N/A
22
38

.92
138

S
42
N/A
.85
o
49

1.0
N/A

12
1
1
61
o
1. 25
N/A
61
61

1048
1
3
1377
o
8.08
N/A
459
459

S
280
N/A
.85
o
329

1.0
N/A

1139
1
3
1191
o
8.2
N/A
397
397

S
44
N/A
.85
o
52

1.0
N/A

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

11.
12.
13.
14.
15.
16.
17.
18.
19.

I
I
I
I THROUGH_MOVEMENT

I

Left Turn Check (if [16] > 8)I 20. Permitted left turn sneaker capacity:
7200/Cmax

I
1111 \~

60 60 N/A N/A



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Phase Plan Selection from Lane Volume Worksheet

U U U
P U P
U P U
P *p P

*p P *p
N N N

1 2a

120

Movement codes EWG
Critical phase vol [CV] 459
Critical sum [CS] 658
CBD adjustment [CBD] 1
Reference sum [RS] 1471
Lost time/phase (PL] 3
Lost time/cycle (TL] 9
Cycle length [CYC] 60
Green time 38.6
Critical vic ratio [Xcm] 0.44
Status Under capacity.

o

o

o

38
138

P

*

SOUTH
BOUND

3

7.7

NST
61

61
N/A

U

NORTH
BOUND

*

3

13.7

STL
138

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

459
N/A

U

WEST
BOUND

Analyst : B. Good

Time Period: Pm Peak

o.

o

o

u
U
p

*p
P
N

Ph 3

397
N/A

U

EAST
BOUND

1 :
2a:
2b:
3a:
3b:
4:

o

o

o

Plan
Plan
Plan
Plan
Plan
Plan

--- EAST-WEST
Ph 1 Ph 2

10-07-1998

Max. cycle (Cmax)

by I * I)

(N/S): El Mirage

Date:

Value

60

TODPM.HC9

Selection Criteria based on the
specified left turn protection

* Indicates the dominant left turn
for each opposing pair

Phase plan selected (1 to 4)

Min. cycle (Cmin)

Timing Plan

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate

I
I
I File name:

(E/W): Bell

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I



I
I

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

File name: 01AM.HC9 Date: 10-07-1998 Time Period: AM Peak

(E/W): Bell (N/S): El Mirage Analyst : B. Good

Peak hour factor: .86

THROUGH MOVEMENT

RIGHT TURN MOVEMENT

LEFT TURN,MOVEMENT

4. LT adjustment factor
5. LT lane vol

N/A

20
1
1
20
o
N/A
N/A
20
39

.92
187

E
33
1
.85
39
o

E
Prot

345
68
2
23460

SOUTH
BOUND

N/A'

S
40
N/A
.85
o
47

44
53
1
2332

1.0
N/A

Perm
E

28
1
1
75
o

.1.25
N/A
75
75

NORTH
BOUND

N/A

1208
1
3
1463
o
7.75
N/A
488
488

S
217
N/A
.85
o
255

6l
1136
1
69296

E
Perm

1.0
N/A

WEST
BOUND

1105
1
3
1141
o
8.2
N/A
380
380

60

S
31
N/A
.85
o
36

E
Perm

27
1425
1
38475

1.0
N/A

EAST
BOUND

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

1I.
12.
13.
14.
15.
16.
17.
18.
19.

I Comment: 2001

I
I
I
I
I
I
I
I
I

I
Left Turn Check (if [16] > 8)

I
20. Permitted left turn sniaker capacity:

7200/Cmax

I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

File name: 01AM.HC9 Date: 10-07-1998 Time Period: AM Peak

(E/W): Bell (N/ S): El Mirage Analyst : B. Good

EAST
BOUND

WEST
BOUND

NORTH
BOUND

SOUTH
B01.JND

o

o

o

39
187

P

*

3

8.1

NST
75

75
N/A

U

3

15.7

STL
187

NORTH-SOUTH --­
Ph 1 Ph 2 Ph 3

488
N/A

U

*

U' U U
P U P
U P U
P *p P

*p P *p
N N N

1 2a

120

o

o

o

U
U
P

*p
P
N

Ph 3

380
N/A

U

1 :
2a:
2b:
3a:
3b:
4:

o

o

o

Plan
Plan
Plan
Plan
Plan
Plan

--- EAST-WEST
Ph 1 ph 2

Max. cycle (Cmax)

by ,*,)

Value

60

Selection Criteria based on the
specified left turn protection

* Indicates the dominant left turn
for each opposing pair

Movement codes EWG
Critical phase vol [CV] 488
Critical sum [CS] 750
CBD adjustment [CBD] 1
Reference sum [RS] 1471
Lost time/phase [PL] 3
Lost time/cycle [TL] 9
Cycle length [CYC] 60
Green time 36.2
Critical vic ratio [Xcm] 0.50
Status Under capacity.

Min. cycle (Cmin)

Timing Plan

Phase plan selected (1 to 4)

I Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
LT lane vol: [5]

I Left turn protection: (P/U/N)
Dominant .left turn: (Indicate

I
I
I
I
I
I
I
I

I
I
I
I



I
I HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

File name: 01PM.HC9 Date: 10-09-1998 Time Period: PM Peak

Comment: 2001

Peak hour factor:

Analyst : B. GoodI (E/W): Bell

I
I

.86

(N/S): El Mirage

EAST
BOUND

WEST
BOUND

NORTH SOUTH
BOUND BOUND

LEFT TURN MOVEMENT

RIGHT TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

Right Lane Configuration (E=Excl, S=Shrd)

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

N/A

26
1
1
26
a
N/A
N/A
26
51

.92
180

E
Prot

E
43
1
.85
51
a

332
61
2
20252

N/A

14
1
1
69
a
1.31
N/A
69
69

1.0
N/A

S
47
N/A
.85
a
55

E
Perm

59
69
1
4071

60

1354
1
3
1785
a
8.2
N/A
595
595

S
366
N/A
.85
a
431

1.0
N/A

E
Perm

64
1523
1
97472

60

1472
1
3
1532
a
8.2
N/A
511
511

S
51
N/A
.85
o
60

1.0
N/A

E
Perm

29
1720
1
49880

RT volume
Exclusive lanes
RT adjustment factor
Exclusive RT lane volume
Shared lane vol

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

I
I
I
I
I
I THROUGH- MOVEMENT

I

I
I

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:

7200/Cmax

I



Selection Criteria based on the Plan 1: U U U U
specified left turn protection Plan 2a: U P U P

Plan 2b: P U P U
* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4: N N N N

Phase plan selected (1 to 4) 1 2a

Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --

Value ph 1 Ph 2 Ph 3 ph 1 Ph 2 Ph 3

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant .left turn: (Indicate by 1 * 1 )

o

o

o

51
180

P

*

SOUTH
BOUND

7.2

3

NST
69

69
N/A

U

NORTH
BOUND

3

*

13.9

STL
180

595
N/A

U

Analyst : B. Good

Time Period: PM Peak

o

o

o

511
N/A

U

EAST WEST
BOUND BOUND

o

o

o

(N/S): EI Mirage

Date: 10-09-1998

EWG
595

3

39
0.56
Under capacity.

9
60

844
1
1471

Movement codes
Critical phase vol [CV]
Critical sum [CS]
CBD adjustment [CBD]
Reference sum [RS]
Lost time/phase [PL]
Lost t~e/cycle [TL]
Cycle length [CYC]
Green time
Critical vic ratio [Xcm]
Status

(E/W): Bell

File name: 01PM.HC9

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

SOUTH
BOUND

NORTH
BOUND

WEST
BOUND

Analyst : B. Good

Time Period: AM Peak

1218 1332 120 85
1 1 1 1
3 3 1 1
1372 1633 324 85
0 0 0 0
8.2 8.2 1. 51 N/A
N/A N/A N/A N/A
457 544 324 85
457 544 324 85

60 60 N/A' N/A

S S S E
131 256 173 37
N/A N/A N/A 1
.85 .85 .85 .85
0 0 0 44
154 301 204 0

29 267 185 407
1588 1349 122 293
1 1 1 2
46052 360183 22570 119251

E E E E
Perm Perm Perm Prot

1.0 1.0 1.0 .92
N/A N/A N/A 221

EAST
BOUND

10-07-1998

(N/S): El Mirage

Date:

.86

10AM.HC9

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

4. LT adjustment factor
5. LT lane vol

11.
12.
13.
14.
15.
16.
17.
18.
19.

RIGHT TURN MOVEMENT

THROUGH MOVEMENT

(E/W): Bell

LEFT TURN. MOVEMENT

Peak hour factor:

Comment: 2010 1

I
I
I File name:

I
I
I
I
I
I
I
I
I
I
I

I
Left Turn Check (if [16] > 8)

I
20. Permitted left turn sneaker capacity:

7200/Cmax

I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

File name: 10AM.HC9

(E/W): Bell

Date: 10-07-1998

(N/S): EI Mirage

Time Period: AM Peak

Analyst : B. Good

Selection Criteria based on the Plan 1 : U U U U

specified left turn protection Plan 2a: U P U P
Plan 2b: P U P U

* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4: N N N N

Phase plan selected (1 to 4) 1 2a

Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --

Value Ph 1 Ph 2 Ph 3 Ph 1 ph 2 ph 3

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate by '*1)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Movement codes
Critical phase vol [CV]
Critical sum [CS]
CBD adjustment [CBD]
Reference sum [RS]
Lost time/phase [PL]
Lost time/cycle [TL]
Cycle length [CYC]
Green time
Critical vic ratio [Xcm]
Status

EWG
544

1089
1
1471

3
9
60

28.5
0.72
Under capacity.

EWT
o

o

o

EAST
BOUND

457
N/A

U

o

O.

o

WEST
BOUND

544
N/A

U

*

STL
221

3

13.3

NORTH
BOUND

324
N/A

U

NST
324

3

18.2

SOUTH
BOUND

85
221

P

*

NST
o

o

o



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

File name: 10PM.HC9 Date: 10-07-1998 Time Period: PM Peak

RIGHT TURN MOVEMENT

THROUGH MOVEMENT

4. LT adjustment factor
5. LT lane vol

Left Lane,Configuration (E=Excl, S=Shrd)
Left Turn Treatment Type:

SOUTH
BOUND

NORTH
BOUND

WEST
BOUND

Analyst : B. Good

1622 1493 60 110
1 1 1 1
3 3 1 1
1874 2001 305 110
0 0 0 0
8.2 8.2 ' 1.64 N/A
N/A N/A N/A N/A
625 667 305 110
625 667 305 110

60 60 N/A' N/A

S S S E
214 432 208 47
N/A N/A N/A 1
.85 .85 .85 .85
0 0 0 55
252 508 245 0

32 282 248 392
1925 1836 157 268
1 1 1 2
61600 517752 38936 105056

E E E E
Perm Perm Perm Prot

1.0 1.0 1.0 .92
N/A N/A N/A 213

EAST
BOUND

(N/S): El Mirage

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume
19. Critical lane volume

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

Peak hour factor: .86

LEFT TU~ MOVEMENT

(E/W): Bell

Comment: 2010

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:

7200/Cmax

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

File name: 10PM.HC9

(E/W): Bell

Date: 10-07-1998

(N/S): EI Mirage

Time Period: PM Peak

Analyst : B. Good

Selection Criteria based on the Plan 1: U U U U
specified left turn protection Plan 2a: U P U P

Plan 2b: P U P U
* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4: N N N N

Phase plan selected (1 to 4) 1 2a

Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --
Value Ph 1 Ph 2 Ph 3 Ph 1 Ph 2 Ph 3

Phase Plan Selection from Lane Volume Worksheet

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant ;eft turn: (Indicate by 1*')

Movement codes EWG
Critical phase vol [CV] 667
Critical sum [CS] 1185
CBD adjustment [CBD] 1
Reference sum [RS] 1471
Lost time/phase [PL] 3
Lost time/cycle [TL] 9
Cycle length [CYC] 60
Green time 31. 7
Critical vic ratio [Xcm) 0.78
Status Under capacity.

o

o

o

EAST
BOUND

625
N/A

U

o

O.

o

WEST
BOUND

667
N/A

U

*

STL
213

3

12.2

NORTH
BOUND

305
N/A

U

NST
305

3

16.1

SOUTH
BOUND

110
213

P

*

o

o

o



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

File name: 20AM.HC9 Date: 10-07-1998 Time Period: AM Peak

THROUGH MOVEMENT

RIG~T TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

108
1
1
108
o
N/A
N/A
108
108

N/A

450

361
2
162450

.92
245

E
Prot

E
44
1
.85
52
o

SOUTH
BOUND

229
152
1
34808

S
209
N/A
.85
o
246

N/A'

E
Perm

1.0
N/A

152
1
1
398
o

.1.62
N/A
398
398

NORTH
BOUND

1322
1
3
1655
o
8.2
N/A
552
552

60

E
Perm

S
283
N/A
.85
o
333

1.0
N/A

322

1372
1
441784

WEST
BOUND

Analyst : B. Good

60

35
1605
1
56175

1.0
N/A

E
Perm

S
163
N/A
.85
o
192

1209
1
3
1401
o
8.2
N/A
467
467

EAST
BOUND

(N/S): El Mirage

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

11. Thru volume
12. Parking adjustment factor
13. No. of thru lanes including shared
14. Total approach volume
15. Prop. of left turns in lane group
16. Left turn equivalence
17. LT adj. factor:
18. Through lane volume
19. Critical lane volume

(E/W): Bell

Peak hour factor: .86

Comment: 2020

LEFT TURN. MOVEMENT

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:

7200/Cmax

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate

(E/W): Bell

by I * I)

108
245

P

*

SOUTH
BOUND

398
N/A

U

NORTH
BOUND

*

552
N/A

U

WEST
BOUND

Analyst : B. Good

Time Period: AM Peak

467
N/A

U

EAST
BOUND

10-07-1998

(N/S): El Mirage

Date:20AM.HC9File name:

I
I
I
,

I
Selection Criteria based on the Plan 1 : U U U U
specified left turn protection Plan 2a: U P U P

Plan 2b: P U P U
* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4: N N N N

Phase plan selected (1 to 4) 1 2a

Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --
Value Ph 1 Ph 2 ph 3 Ph 1 Ph 2 Ph 3

I
I
I
I
I
I
I
I
I
I
I

Movement codes
Critical phase vol [CV]
Critical sum [CS]
CBD adjustment [CBD]
Reference sum [RS]
Lost time/phase [PL]
Lost time/cycle [TL]
Cycle length [CYC]
Green time
Critical vic ratio [Xcm]
Status

EWG
552

1195
1
1471

3
9
60

26.6
0.79
Under capacity.

o

o

o

o

o.

o

STL
245

3

13.5

NST
398

3

20

o

o

o



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

File name: 20PM.HC9 Date: 10-07-1998 Time Period: PM Peak

(E/W): Bell (N/S): El Mirage Analyst : B. Good

Peak hour factor: . 86

Comment: 2020

THROUGH MOVEMENT

RIGHT TURN MOVEMENT

4. LT adjustment factor
5. LT lane vol

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

N/A

139
1
1
139
o
N/A
N/A
139
139

E
57
1
.85
67
o

.92
235

E
Prot

433
326
2
141158

SOUTH
BOUND

308
196
1
60368

N/A'

E
Perm

S
250
N/A
.85
o
294

1.0
N/A

76
1
1
370
o

·1.78
N/A
370
370

NORTH
BOUND

1482
1
3
2043
o
8.2
N/A
681
681

60

S
477
N/A
.85
o
561

E
Perm

1.0
N/A

340
1877
1
638180

WEST
BOUND

1611
1
3
1924
o
8.2
N/A
641
641

60

S
266
N/A
.85
o
313

E
Perm

1.0
N/A

39
1959
1
76401

EAST
BOUND

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

11.
12.
13.
14.
15.
16.
17.
18.
19.

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

I LEFT TURN. MOVEMENT

I
I
I
I
I
I
I
I

I
Left Turn Check (if [16] > 8)

I
20. Permitted left turn sneaker capacity:

7200/Cmax

I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

File name: 20PM.HC9

(E/W): Bell

Date: 10-07-1998

(N/S): El Mirage

Time Period: PM Peak

Analyst : B. Good

I EAST
BOUND

WEST
BOUND

NORTH
BOUND

SOUTH
BOUND

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19 ] 641 681 370 139

I
LT lane vol: [5] N/A N/A N/A 235
Left turn protection: (P/U/N) U U U P
Dominant ,left turn: (Indicate by I * I ) * *

I Selection Criteria based on the Plan 1 : U U U U
specified left turn protection Plan 2a: U P U P

I
Plan 2b: P U P U

* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

I
Plan 4: N N N N

Phase plan selected (l to 4) 1 2a

I Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --

I
Value Ph 1 Ph 2 Ph 3 Ph 1 Ph 2 Ph 3

Movement codes EWG STL NST

I
Critical phase vol [CV] 681 0 0 235 370 0
Critical sum [CS] 1286
CBD adjustment [CBD] 1
Reference sum [RS] 1471

I Lost time/phase [PL] 3 0 o. 3 3 0
Lost time/cycle [TL] 9
Cycle length [CYC] 71. 6
Green time 36.2 0 0 14.4 21 0
Critical vic ratio [Xcm] 0.85
Status Near capacity.

I
I
I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

File name: 20AM.HC9 Date: 01-28-1999 Time Period: AM Peak

(E/W): Bell

I Peak hour factor: .86

(N/S): El Mirage Analyst : B. Good

LEFT TURN, MOVEMENT

I Comment: 2020 6 Lanes

I
EAST
BOUND

WEST
BOUND

NORTH SOUTH
BOUND BOUND

I 1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

35
1605
1
56175

322
1372
1
441784

229
152
1
34808

450
361
2
162450

i
Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

4. LT adjustment factor
5. LT lane vol

E
Perm

1.0
N/A

E
Perm

1.0
N/A

E
Perm

1.0
N/A

E
Prot

.92
245

RIGHT TURN MOVEMENT

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

108
1
2
160
o
N/A
N/A
80
80

S
44
N/A
.85
o
52

S
209
N/A
.85
o
246

152
1
1
398
o

.1.54
N/A
398
398

1322
1
3
1655
o
8.2
N/A
552
552

S
283
N/A
.85
o
333

1209
1
3
1401
o
8.2
N/A
467
467

S
163
N/A
.85
o
192

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

11.
12.
13.
14.
15.
16.
17.
18.
19.

I
I
I THROUGH MOVEMENT

I

Left Turn Check (if [16] > 8)
-, 20. Permitted left turn sneaker capacity:

7200/Cmax
60 60 N/A' N/A

I
I



I
HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

File name: 20AM.HC9 Date: 01-28-1999 Time Period: AM Peak

(E/W): Bell (N/S): EI Mirage Analyst : B. Good

Selection Criteria based on the Plan 1 : U U U U
specified left turn protection Plan 2a: U P U P

Plan 2b: P U P U
* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4 : N N N N

Phase plan selected (1 to 4) 1 2a

Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --
Value Ph 1 ph 2 Ph 3 Ph 1 Ph 2 Ph 3

*

o

o

o

80
245

P

SOUTH
BOUND

3

398
N/A

U

NST
398

20

NORTH
BOUND

3

13.5

552
N/A

U

*

STL
245

WEST
BOUND

O.

o

o

467
N/A

U

EAST
BOUND

o

o

o

3

EWG
552

26.6

by I * I)

1195
1
1471

0.79
Under capacity.

9
60

Movement codes
Critical phase vol [CV]
Critical sum [CS]
CBD adjustment [CBD]
Reference sum [RS]
Lost time/phase [PL]
Lost time/cycle [TL]
Cycle length [CYC]
Green time
Critical vic ratio [Xcm]
Status

II
, Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]

I
" LT lane vol: [5]

Left turn protection: (P/U/N)
Dominant .left turn: (Indicate

I
I
i
I
I
I
I
I

i
I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

Left Lane Configuration (E=Excl, S=Shrd):
Left Turn Treatment Type:

1. LT volume
2. Opposing mainline volume
3. Number of exclusive LT lanes
Cross Product [2] * [1]

4. LT adjustment factor
5. LT lane vol

SOUTH
BOUND

NORTH
BOUND

WEST
BOUND

Time Period: PM Peak

Analyst : B. Good

39 340 308 433
1959 1877 196 326
1 1 1 2
76401 638180 60368 141158

E E E E
Perm Perm Perm Prot

1.0 1.0 1.0 .92
N/A N/A N/A 235

EAST
BOUND

01-28-1999

(N/S): El Mirage

Date:

.86

20PM.HC9

(E/W): Bell

File name:

Peak hour factor:

LEFT TURN MOVEMENT

-RIGHT TURN MOVEMENT

I'
I,
I Comment: 2020 6 Lanes

I
I

Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity:

7200/Cmax

S S S S
266 477 250 57
N/A N/A N/A N/A
.85 .85 .85 .85
0 0 0 0
313 561 294 67

1611 1482 76 139
1 1 1 1
3 3 1 2
1924 2043 370 206
0 0 0 0
8.2 8.2 1. 69 N/A
N/A N/A N/A N/A
641 681 370 103
641 681 370 103

60 60 N/A N/A

Thru volume
Parking adjustment factor
No. of thru lanes including shared
Total approach volume
Prop. of left turns in lane group
Left turn equivalence
LT adj. factor:
Through lane volume
Critical lane volume

Right Lane Configuration (E=Excl, S=Shrd)
6. RT volume
7. Exclusive lanes
8. RT adjustment factor
9. Exclusive RT lane volume

10. Shared lane vol

11.
12.
13.
14.
15.
16.
17.
18.
19.

I
I
I THROUGH MOVEMENT

I

I
I



HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Selection Criteria based on the Plan 1: U U U U
specified left turn protection Plan 2a: U P U P

Plan 2b: P U P U
* Indicates the dominant left turn Plan 3a: *p P *p P
for each opposing pair Plan 3b: P *p P *p

Plan 4 : N N N N

Phase plan selected (1 to 4) 1 2a

Min. cycle (Cmin) 60 Max. cycle (Cmax) 120

Timing Plan - -- EAST-WEST NORTH-SOUTH - --
Value Ph 1 Ph 2 Ph 3 Ph 1 Ph 2 Ph 3

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
LT lane vol: [5]
Left turn protection: (P/U/N)
Dominant left turn: (Indicate by '*')

o

o

o

103
235

P

*

SOUTH
BOUND

3

21

NST
370

370
N/A

U

3

STL
235

14.4

681
N/A

U

*

WEST NORTH
BOUND BOUND

Analyst : B. Good

Time Period: PM Peak

o

o

o

641
N/A

U

EAST
BOUND

o

o

o

(N/S): EI Mirage

Date: 01-28-1999File name: 20PM.HC9

(E/W): Bell

Movement codes EWG
Critical phase vol [CV] 681
Critical sum [CS] 1286
CBD adjustment [CBD] 1
Reference sum [RS] 1471
Lost time/phase [PL] 3
Lost tisne/cycle [TL] 9
Cycle length [CYC] 71. 6
Green time 36.2
Critical vic ratio [Xcm] 0.85
Status Near capacity.

I
I
I
I
I
i
a
I
,i
I
I
'I
I
I
I
I
I
I
I
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APPENDIXD

ACCIDENT DATA



I
I
II
I
I
I
I
I
I
I
I
I
I
I

I
Accident.xls

Intersection

Accidents On EI Mirage Road: 1995-1997 I !28-Jan-99
Bell Road To Beardsley Road I

I

HOlienI

Incident I Severity Light II

Right Angle : o No Injury OIDaylight I 1,
Left Turning I o Injury - Unknown I oIDarkness I 0I I •

Rear End , 11 Possible Injury 11Dawn I 0, I

Side Swipe
I

11 Non - Incapacitating OiDusk I 0i I

Single Vehicle I oIIncapacitating 0 !,
Other ! o Fatal 01 !

! I I

Total i 2 Total I 1 Total I 1I

I I ,
I I I

I

Incident i ISeverity Light I
Right Angle I 0.00% No Injury 0.00% Daylight I 100.00%
Left Turning I 0.00% IInjury - Unknown I O.OO%IDarkness i 0.00%
Rear End I 50.00% IPossible InjUry 100.00% Dawn ! 0.00%

Side SWipe I 50.00% INon - Incapacitating O.OO%IOusk i 0.00%
Single Vehicle I 0.00% /Incapacitating 0.00% I 0.00%
Other I 0.00% Fatal I 0.00% I 0.00%

I I
I I

Total 1100.00%ITotal 1100.00% Total I 100.00%

Page 1 Of 3



Non Intersection

Other I 50.00%tFatal I 0.00% I 0.00%

Page 2 Of 3

100.00%I 100.00%:Total I 100.00%iTotal !
I Ii: I

Side Swipe I O.OO%INon - Incapacitating I 50.00%.Dusk I 0.00%
Single Vehicle I 25.00% IIncapacitating I 0.00%: I 0.00%

Total

Left Turning I 000% IInjury - Unknown I 0.00% Darkness: 50.00%
Rear End I 25.00%: Possible Injury I 0.00%' Dawn I 0.00%

Other ! 2' Fatal I 0
I I I ----------

TOtaI--==1 4 i-T-o-ta-'------+i 4_T_o_t_a_1 ----j4

Incident I ISeverity -1_-=-:--=-:-::-:-,-:L=-i=9-,-,ht--,--,----:-I_=-:-::-::-:c:-I

Right Angle I O.OO%INo Injury I 50.00% Daylight I 50.00%

Accidents On EI Mirage Road: 1995-1997 '1 29-Jan-99
-Bell Road To Beardsley Road 1 r------------·--Hooen
Incident I iSeverity i c:--=:L-eigO-h:-t 1

Right Angle ~ 0: No Injury i 2 Daylight 2
Left Turning! 0 .Injury - Unknown 'r 0 Darkness 2

-Rear End ~____ 1:Possible Injury ~ ~Dawn __: .__0
Side Swipe I O' Non - Incapacitating : 2 Dusk _~_

Single Vehicle I 1iIncapacitating I 0

Accident.xls

I
I
I
II
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
I
I
I

Accident.xls

Total

Accidents On EI Mirage Road: 1995·1997 ,
~___~.Ja-.':'~~.~I

Bell Road To Beardsley Road
I

HOlieni II

Incident i !Severity i ILight
Right Angle ; o No Injury 2!Daylight 3

Left Turning I o Injury - Unknown O;Darkness 2
Rear End I 2· Possible Injury : ~ jDawn 0

----

Side Swipe I 1 Non - Incapacitating : 2;Dusk 0L
Single Vehicle ! 1:Incapacitating I 0':

01
----

Other I 2 Fatal II

I ! I I
Total I 6 Total I 5iTotai 5

I
,

I Ii

Incident I !Severity ! ILight
Right Angle I 0,00%: No Injury 1 4O,00%IDaylight 60,00%I

Left Turning I 0.00% iInjury - Unknown I OOQ%fDarkness ' 40.00%
Rear End I 33,33%! Possible Injury I 20,00% IDawn 0,00%I

Side Swipe I 16,67% INon - Incapacitating I 40,00% IDusk 0,00%

I 16.67%! Incapacitating !
I

Single Vehicle 0.00%1 0.00%
Other I 33,33%: Fatal I 0.00%1 0,00%

I I I 1I

Total 1100,00%iTotal 1100.00%!Total 100.00%

Page 3 Of 3
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APPENDIXE

DRAINAGE

I. HEC-2 / HEC-RAS COMPARISON

II. CROSS SECTION MAPS AND HEC-l OUTPUT FROM
WITTMAN ADMS

III. EXISTING CONDITION CROSS SECTIONS AND OUTPUT
TABLES

IV. RATIONAL METHOD CALCULATIONS



I·
I
I
i
I
I
It
I
I
I
I
I
I
I

I
I
I
I

HEC-2 / HEC-RAS C011PARISON



I",
\

.I

I £YISlrl3 c: d..'/,." •• ,••••,**,••••••••••••••••••••••
IEC·2 ~lER 9..RFACE PROFILES c:rn • , dvt

I Version 4.6.2; May 1991 /kC-2 O~~~I•••••••• Ai**.***** •••••••••••••••••••

I
NOTE- ASTERISK (*) AT LEFT OF CRCSS-SECTICN~ l'IllCATES p.£SSAG: IN St.H-W<Y OF ERRCRS LIST

MOIl CXEN ON-! OJTLET IJASH

I
SU+'AAY PRIIlTOJT

SE()() Q a.JSEL SSTA STCHL STOO OOST DIF\SX TCFIoIID DEPTH EIJ1IN 1O*XS I;Ui

.em 6522.00 1176.64 4025.13 4010.00 5052.00 5CI32.43 .00 1007.30 4.64 1172.00 Zl.64 3.15

I, .em 6522.00 1176.~ 4023.59 4010.00 5052.00 5CB3.91 .00 1010.32 4.~ 1172.00 16.59 2.70
.em 5005.00 1176.00 4028.00 4010.00 5052.00 5CJt9.67 .00 915.67 4.00 1172.00 50.93 3.56
.em 2917.00 1175.00 43~.00 4010.00 5052.00 5(25.33 .00 522.67 3.00 1172.00 93.57 4.28

* .107 6522.00 1181.69 4423.61 4282.00 5268.00 5236.38 3.13 812.77 5.69 1176.00 55.93 4.24

I
* .107 6522.00 1181.02 4421>.89 4282.00 5268.00 5233.88 4.04 805.99 5.02 1176.00 228.12 6.49
* .107 5005.00 1181.(8 4421>.CL:J 4282.00 5268.00 5234.06 1.50 007.40 5.00 1176.00 122.72 4.88
* .107 2917.00 1100.70 tRB.44 4282.00 5268.00 5232.n 1.53 004.27 4.70 1176.00 117.32 3.g6

.159 6522.00 1183.46 4438.60 4355.00 5150.00 5115.76 1.77 677.17 5.46 1178.00 84.73 5.17
* .159 6522.00 1183.83 4436.36 4355.00 5150.00 5120.12 2.81 683.76 5.83 1178.00 46.17 4.29

I * .159 5005.00 1183.41 4438.96 4355.00 5150.00 5115.06 2.33 676.r:J9 5.41 1178.00 57.50 - 4.17
* .159 2917.00 1182.8;) 4441.93 4355.00 5150.00 51r:J9.26 2.19 667.33 4.8;) 1178.00 54.92 3.31

.238 6522.00 1186.39 4551.20 4500.00 5503.00 5311.97 2.93 7CfJ.76 6.39 1100.00 54.15 4.32

.238 6522.00 1185.~ 4552.75 4500.00 5503.00 5CI39. n 2.14 426.% 5.se 1100.00 64.54 5.44

I .238 5005.00 1185.72 4553.69 4500.00 5503.00 5CI36.27 2.32 482.58 5.72 1100.00 55.89 4.73
.238 2917.00 1185.10 4555.97 4500.00 5503.00 5Cl!t'.se 2.21 472.01 5.10 1100.00 52.42 3.75

* .350 6522.00 11SQ.95 4488.67 4855.00 5428.00 5263.67 2.69 449.78 6.45 1184.50 91.15 6.69
.350 6522.00 11SQ.75 4897.02 4855.00 5428.00 5262.49 4.77 365.47 6.25 1184.50 117.00 7.30

I * .350 5005.00 11SQ.29 4493.03 4855.00 5428.00 5259.77 4.57 379.74 5.79 1184.50 132.97 6:%
* .350 2917.00 1189.59 4917.05 4855.00 5428.00 52Zl.73 4.49 310.68 5.r:J9 1184.50 136.48 5.SQ

.437 6522.00 11~.65 4978.03 4970.00 5450.00 5436.23 3.70 458.20 6.65 1188.00 63.62 5.54
* .437 6522.00 11~.76 4977.86 4970.00 5450.00 5436.52 4.01 458.65 6.76 1188.00 55.38 5.31

I
* .437 5005.00 11~.40 4978.39 4970.00 5450.00 5435.62 4.11 457.23 6.40 1188.00 53.33 4.76
* .437 2917.00 1193.66 4979.51 4970.00 5450.00 5433.70 4.07 421.71 5.66 1188.00 54.19 3.96

.527 6522.00 11se.15 4654.51 4603.00 5200.00 5175.00 3.51 431.47 5.15 1193.00 89.93 6.30

.527 6522.00 11se.07 4657.17 4603.00 5200.00 5175.33 3.31 418.14 5.07 1193.00 ~.51 6.56

I
.527 5005.00 1197.52 4697.73 4603.00 5200.00 5161.85 3.12 329.15 4.52 1193.00 93.42 6.43
.527 2917.00 11%.49 4SUl.24 4603.00 5200.00 5133.00 2.83 225.56 3.49 1193.00 72.69 5.56

2AX:Tse 15:56:15 PAC£. 132

I SE()() Q a.JSEL SSTA STCHL STCHR OOST DIF\.SX TCFIoIID DEPTH EIJ1IN 1O*XS VCH

* .579 6522.00 1200.11 4562.41 4465.00 5052.00 5CI30.11 .23 467.69 7.61 1192.50 122.39 6.69
.579 6522.00 1200.51 4552.77 4465.00 5052.00 5CI30.51 2.44 477.73 8.01 1192.50 69.59 5.CfJ

I * .579 5005.00 1199.00 4585.25 4465.00 5052.00 5C2i.19 .32 443.94 7.30 1192.50 117.46 6.11
* .579 2917.00 11se.83 4682.37 4465.00 5052.00 5(25.31 .85 326.78 6.33 1192.50 197.39 '6.46

* .&.7 6522.00 1202.65 4745.20 4686.00 5228.00 5181.86 2.56 357.24 6.68 11%.00 38.42 5.27
.&.7 6522.00 1202.48 4746.00 4686.00 5228.00 5100.64 1.97 343.62 6.48 11%.00 44.01 5.57

I
* .&.7 5005.00 1202.13 4747.47 4686.00 5228.00 5178.41 2.33 318.63 6.13 1196.00 34.41 4.83
* .647 2917.00 1201.02 4937.30 4686.00 5228.00 5171.40 2.19 2.34 .11 5.02 11%.00 21.01 3.77

* .746 6522.00 1204.67 491:X>.64 488J.00 51 r:J9. 00 5036.36 1.12 179.71 6.17 11se.5O 66.21 8.15
.746 6522.00 1204.81 49J5.95 488J.00 51 r:J9. 00 5036.94 2.33 1oo.se 6.31 11se.50 CfJ.39 7.91

I
.746 5005.00 1204.13 49r:J9.38 488J.00 51r:J9.oo 51lYt.CI3 2.00 174.66 5.63 11se.5O 59.55 7.23

* .746 2917.00 1202.61 4916.96 488J.00 51r:J9.oo 5077.58 1.59 1CfJ.62 4.11 11se.5O 78.17 6.50

.833 6522.00 1207.27 4<94.29 4882.00 5116.00 51tX..16 2.CfJ 2r:J9.87 7.27 1200.00 35.06 6.33

.833 6522.00 1207.26 48;<'..33 4882.00 5116.00 5104.13 2.45 2r:J9.oo 7.26 1200.00 35.23 6.34

.833 5005.00 1206.51 4897.73 4882.00 5116.00 5100.86 2.38 203.13 6.51 1200.00 35.46 5.83
* .833 2917.00 1205.22 4SQ3.55 4882.00 5116.00 5095.25 2.61 191.69 5.22 1200.00 34.26 4.73

.946 6522.00 1209.53 4886.78 4870.00 5iJ7'O .00 5007.51 2.26 200.73 7.03 1202.50 43.47 6.88

.946 6522.00 1209.53 4886.78 4870.00 5iJ7'O.00 5007.51 2.27 200.73 7.03 1202.50 43.48 6.88

.9<.6 5005.00 1200.00 4W.51 4870.00 5iJ7'O.00 5CB3.68 2.29 1~.17 6.30 1202.50 43.73 6.32

.946 2917.00 1207.50 4894.40 4870.00 5iJ7'O.00 5076.85 2.28 182.45 5.00 1202.50 44.40 5.21

1.058 6273.00 1212.r:J9 4903.48 4853.00 5140.00 5112.30 2.56 200.82 7.09 1205.00 40.47 6.52



I

1.058 6273.00 1212.09 4903.48 4853.00 5140.00 5112.30 2.56 200.83 7.09 1205.00 40.46 6.52
1.058 4916.00 1211.38 4W5.68 4853.00 5140.00 5109.84 2.58 204.15 6.38 1205.00 41.62 6.02

I
1.058 2876.00 1210.15 4SW.52 4853.00 5140.00 51OS.53 2.66 1%.01 5.15 1205.00 44.47 5.04

.. 1.169 6273.00 1213.29 4SW.37 4800.00 5120.00 5073.15 1.20 183.78 5.79 1207.50 15.99 7.87.. 1.169 6273.00 1213.29 4rn;.37 4800.00 5120.00 5073.15 1.20 183.78 5.79 1207.50 15.99 7.87.. 1.169 . 4916.00 1212.64 4912.21 4800.00 5120.00 5();lJ.55 1.25 178.34 5.14 1207.50 16.04 7.24.. 1.169 21176.00 1211.49 4919.56 4800.00 5120.00 5005.97 1.34 166.41 3.99 1207.50 15.78 5.~

I .. 1.191 6273.00 1216.02 4903.27 48W.00 5120.00 5100.76 1.63 197.50 7.52 1200.50 43.44 10.30.. 1.191 6273.00 1216.02 4903.25 48W.00 5120.00 5100.79 2.74 197.54 7.52 1200.50 43.22 10.28.. 1.191 4916.00 1215.55 4<;04.85 48W.00 5120.00 5~.47 1.77 193.62 7.OS 1200.50 45.03 9.52.. 1.191 21176.00 1214.67 4907.75 48W.00 5120.00 5o;l4.26 2.15 186.50 6.17 1200.50 . 53.23 8.20

I .. 1.213 6273.00 1217.60 4f!S5.97 4800.00 5122.00 5112.44 .15 226.47 8.60 1209.00 2.87 4.32.. 1.213 6273.00 1217.60 48&S.01 4800.00 5122.00 5112.38 1.57 226.37 8.60 1209.00 2.89 4.33.. 1.213 4916.00 1216.93 4f!i37.67 4800.00 5122.00 5109.73 .12 222. OS 7.93 1209.00 2.49 3.78.. 1.213 21176.00 1215.76 4890.61 4800.00 5122.00 51OS.03 .14 214.42 6.76 1209.00 1.69 2.76

I .. 1.251 6273.00 1222.81 4891.58 4870.00 5130.00 5o;l4.04 3.24 .202.46 3.81 1219.00 40.40 10.01.. 1.251 6273.00 1222.00 4891.60 4870.00 5130.00 5o;l4.oo 5.20 202.40 3.80 1219.00 40.70 10.03.. 1.251 4916.00 1222.32 4893.04 4870.00 5130.00 50il.61 3.25 1~.57 3.32 1219.00 42.41 9.28.. 1.251 2876.00 1221.49 4895.53 4870.00 5130.00 5CS7.44 4.89 191.91 2.49 1219.00 47.06 7.84

Z2XTSa 15:56:15 Pf1...[£ 133

I
SEo.o Q a.s:L SSTA STCHL STeHR OOST OIPo.SX TCP>JID DEPTH ELMIN 1O"KS VUi

.. 1.286 6273.00 1234.89 4878.74 4860.00 5121.00 5100.78 12.08 230.04 3.89 1231.00 168.16 9.63.. 1.286 6273.00 1234.89 4878.74 4860.00 5121.00 5100.79 12.09 230. OS 3.89 1231.00 168.04 9.63.. 1.286 4916.00 1234.43 4W.42 4860.00 5121.00 5103.75 12.11 223.34 3.43 1231.00 176.81 8.~.. 1.286 2876.00 1233.62 48&S.52 4860.00 5121.00 50i2.22 12.13 2OS.69 2.62 1231.00 195.20 7.71

I 1.307 6273.00 1236.70 4f!i31.52 4885.00 5100.00 5110.44 1.81 22£.92 4.40 1232.30 102.82 8.53
1.307 6273.00 1236.70 4f!S5.OO 4885.00 5100.00 5100.00 1.81 215.00 4.40 1232.30 103.48 8.53
1.307 4916.00 1236.27 4f!i33.67 4885.00 5100.00 5103.~ 1.84 220.31 3.97 1232.30 99.10 7.66.. 1.307 2876.00 1235.47 4f!i37.67 4885.00 5100.00 5~.66 1.85 210.99 3.17 1232.30 92.74 6.10

I .. 1.381 6273.00 1239.19 4W.25 4875.00 5100.00 50il.17 .78 216.92 5.69 1233.50 33.60 6.07.. 1.381 6273.00 1239.36 4879.19 4875.00 5100.00 50il.74 2.66 218.55 5.86 1233.50 30.34 5.87.. 1.381 4916.00 1238.70 4f!i33.48 4875.00 5100.00 501'5.44 2.42 211.% 5.20 1233.50 28.74 5.31.. 1.381 2876.00 1237.51 4891.17 4875.00 5100.00 5OiL29 2.04 200.12 4.01 1233.50 25.20 4.21

I 1.479 6273.00 1240.% 4874.48 4882.00 5110.00 5o;l4.78 1.77 220.30 5.46 1235.50 35.92 6.25
1.479 6273.00 1241.00 4f!i32.00 4882.00 5110.00 5o;l4.% 1.64 212.% 5.50 1235.50 35.29 6.20
1.479 4916.00 1240.30 4879.71 4882.00 5110.00 50i1.46 1.60 211. 75 4.00 1235.50 35.69 5.69
1.479 2876.00 1239.03 48&S.40 4882.00 5110.00 5Cl3S.60 1.52 199.21 3.53 1235.50 37.59 4.76

I 1.593 6273.00 1243.09 4893.03 4870.00 5118.00 5104.54 2.13 211.51 5.59 1237.50 34.32 6.17
1.593 6273.00 1243.10 4893.01 4870.00 5118.00 5104.58 2.10 211.57 5.60 1237.50 34.16 6.16
1.593 4916.00 1242.40 4895.33 4870.00 5118.00 5101.36 2.11 2QS.03 4.90 1237.50 33.81 5.63
1.593 2876.00 1241.17 48'l9 .42 4870.00 5118.00 501'5.68 2.14 1%.25 3.67 1237.50 32.85 4.60

I 1.708 6273.00 1245.39 4894.90 4882.00 5110.00 50il.84 2.30 202.94 5.39 1240.00 46.38 6.87
1.708 6273.00 1245.39 4894.90 4882.00 5110.00 50il.84 2.29 202.94 5.39 1240.00 46.39 6.87
1.708 4916.00 1244.71 48%.80 4882.00 5110.00 5o;l4.66 2.31 197.85 4.71 1240.00 47.20 6.33
1.708 2876.00 1243.51 4900.15 4882.00 5110.00 5lm.00 2.34 188.93 3.51 1240.00 49.22 5.27

I 1.788 6273.00 1247.52 4888.26 4800.00 5104.00 5o;l4 .09 2.13 205.82 5.52 1242.00 57.80 7.30
1.788 6273.00 1247.52 4888.26 4800.00 5104.00 5o;l4 .09 2.13 205.83 5.52 1242.00 57.79 7.30
1.788 4916.00 1246.89 48W.36 4800.00 5104.00 5cm.57 2.18 201.20 4.89 1242.00 58.96 6.72
1.788 21176.00 1245.00 4894.00 4800.00 5104.00 5CS7.19 2.29 193.19 3.00 1242.00 61.1 1 5.58

1.858 6273.00 1249.50 4916.02 4882.00 5155.00 5132.48 1.97 216.46 5.70 1243.00 40.08 6.41
1.858 6273.00 12(,9.50 4916.02 4882.00 5155.00 5132.48 1.97 216.46 5.70 1243.00 40.09 6.41
1.858 4916.00 1248.85 (,918.62 4882.00 5155.00 5129.23 1.95 210.61 5.OS 1243.00 39.49 5.85
1.858 2876.00 1247.70 4923.21 4882.00 5155.00 5123.48 1.90 200.27 3.c;() 1243.00 37.92 4.76



- - - - - -- - - - -- - .. - --
~;r( :s ;''/1.9 C~ j, ..j, vn / liec -~4S

~I"n="""""""""="""""""

6273.00 1242.00 1247.52 1248.35 0.005780 7.30 859.39 205.83 0.63

6273.00 1242.00 1247.52 1248.35 0.005780 7.30 859.39 205.83 0.63

4916.00 1242.00 1246.89 1247.59 0.005896 6.72 731.15 201.21 0.62

2876.00 1242.00 1245.80 1246.28 0.006081 5.57 516.43 193.22 0.60

6273.00 1240.00 1245.39 1246.13 0.004643 6.87 913.19 202.94 0.57

6273.00 1240.00 1245.39 1246.13 0.004643 6.87 913.19 202.94 0.57

4916.00 1240.00 1244.71 1245.33 0.004722 6.33 776.76 197.85 0.56

2876.00 1240.00 1243.51 1243.95 0.004941 5.28 544.98 188.90 0.55

6273.00 1237.50 1243.09 1243.68 0.003440 6.18 1015.63 211.49 0.50

6273.00 1237.50 1243.09 1243.68 0.003426 6.17 1016.95 211.54 0.50

4916.00 1237.50 1242.40 1242.89 0.003391 5.64 871.79 206.00 0.48

2876.00 1237.50 1241.17 1241.50 0.003304 4.61 624.29 196.21 0.46

6273.00 1235.50 1240.99 1241.59 0.003503 6.20 1015.82 220.78 0.50

6273.00 1235.50 1241.00 1241.59 0.003517 6.19 1013.06 212.99 0.50

4916.00 1235.50 1240.30 1240.80 0.003557 5.68 865.11 211.81 0.49

2876.00 1235.50 1239.03 1239.38 0.003741 4.75 604.99 199.25 0.48

6273.00 1233.50 1239.35 1239.89 0.003038 5.87 1067.80 218.53 0.471

6273.00 1233.50 1239.36 1239.89 0.003027 5.87 1069.06 218.59 0.47'

4916.00 1233.50 1238.69 1239.13 0.002877 5.31 926.13 211.95 0.45

2876.00 1233.50 1237.51 1237.79 0.002523 4.22 682.17 200.11 0.40

6273.00 1232.30 1236.69 1237.82 0.010393 8.56 737.06 228.71 0.82

6273.00 1232.30 1236.69 1237.83 0.010453 8.55 733.39 215.00 0.82

4916.00 1232.30 1236.26 1237.17 0.009984 7.6-7 641.39 220.18 0.78

2876.00 1232.30 .1235.47 1236.05 0.009223 6.09 472.02 211.02 0.72

6273.00 1231.00 1234.90 1234.90 1236.33 0.016557 9.58 654.56 230.25 1.00
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1236.33 0.016557 9.58 654.56 230.25 1.00
1235.68 0.017305 8.91 551.46 223.59 1.00

1234.55 0.019519 7.71 372.88 205.70 1.01

6273.00 1219.00 1222.80 1222.80 1224.36 0.004059 10.02 625.94 202.42 1.00

6273.00 1219.00 1222.80 1222.80 1224.36 0.004059 10.02 625.94 202.42 1.00

4916.00 1219.00 1222.31 1222.31 1223.66 0.004303 9.33 527.08 198.48 1.01

2876.00 1219.00 1221.48 1221.48 1222.44 0.004807 7.89 364.46 191.81 1.01

6273.00 1209.00 1217.59 1217.88 0.000291 4.34 1446.32 226.33 0.30

6273.00 1209.00 1217.59 1217.88 0.000291 4.34 1446.32 226.33 0.30

4916.00 1209.00 1216.92 1217.14 0.000250 3.79 1296.86 221.99 0.28
2876.00 1209.00 1215.74 1215.86 0.000170 2.77 1039.27 214.32 0.22

6273.00 1208.50 1216.07 1216.07 1217.67 0.004123 10.13 619.20 197.92 1.01
6273.00 1208.50 1216.07 1216.07 1217.67 0.004123 10.13 619.20 197.92 1.01
4916.00 1208.50 1215.57 1215.57 1216.95 0.004376 9.44 521.02 193.82 1.01
2876.00 1208.50 1214.72 1214.72 1215.72 0.004924 8.01 359.18 186.88 1.021

I
6273.00 1207.50 1213.29 1214.25 0.001601 7.88 796.25 183.76 0.67
6273.00 1207.50 1213.29 1214.25 0.001601 7.88 796.25 183.76 0.67
4916.00 1207.50 1212.64 1213.45 0.001607 7.24 678.74 178.33 0.65
2876.00 1207.50 1211.49 1212.05 0.001583 5.99 480.48 166.37 0.62

6273.00 1205.00 1212.08 1212.75 0.004054 6.53 961.34 208.81 '0.54

6273.00 1205.00 1212.08 1212.75 0.004054 6.53 961.34 208.81 0.54

4916.00 1205.00 1211.38 1211.94 0.004165 6.02 816.16 204.15 0.53

2876.00 1205.00 1210.15 1210.54 0.004466 5.05 569.64 195.99 0.52

6522.00 1202.50 1209.53 1210.26 0.004338 6.87 949.23 200.76 0.56

6522.00 1202.50 1209.53 1210.26 0.004338 6.87 949.23 200.76 0.56

5085.00 1202.50 1208.80 1209.42 0.004364 6.32 ~805.07 194.19 0.55

2917.00 1202.50 1207.49 1207.92 0.004442 5.22 559.31 182.45 0.52

6522.00 1200.00 1207.26 1207.89 0.003533 t 6.35 1027.31 209.81 0.51

6522.00 1200.00 1207.26 1207.89 0.003533 6.35 1027.31 209.81 0.51
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6522.00 1198.50 1204.81 1205.78 0.006041 7.91 624.61 180.98 0.65

6522.00 1198.50 1204.81 1205.78 0.006041 7.91 624.63 180.98 0.65

5085.00 1198.50 1203.91 1204.81 0.007055 7.65 665.03 172.63 0.69

2917.00 1198.50 1202.63 1203.27 0.007662 6.46 451.51 160.79 0.68

6522.00 1196.00 1202.49 1202.97 0.004378 5.56. 1173.05 344.17 0.531
6522.00 1196.00 1202.49 1202.97 0.004380 5.56 1172.76 344.11 0.53\
5085.00 1196.00 1201.83 1202.25 0.003274 5.25 969.07 249.34 0.471

2917.00 1196.00 1200.93 1201.16 0.002279 3.86 752.41 232.43 0.38

6522.00 1192.50 1200.49 ., 1199.78 1200.98 0.007162 5.65 1153.87 477.19 0.64
6522.00 1192.50 1200.49 '.1'199.78 1200.98 0.007141 5.65 1154.98 477.24 0.64
5085.00 1192.50 1200.07 . 1199.43 1200.51 0.007916 5.32 955.75 466.69 0.66
2917.00 1192.50 1199.09 1198.77 1199.54 0.012466 5.35 544.96 370.58 0.78

6522.00 1193.00 1198.14 1198.77 0.009139 6.35 1027.31 429.15 0.72
6522.00 1193.00 1198.14 1198.77 0.009216 6.37 1023.55 427.92 0,73
5085.00 1193.00 1197.57 1198.19 0.009004 6.30 807.58 337.69 0.72
2917.00 1193.00 1196.49 1196.98 0.007359 5.58 522.81 225.23 0.65

6522.00 1168.00 1194.66 1195.13 0.006232 5.51 1184.65 458.27 0.60

6522.00 1188.00 1194.67 1195.14 0.006147 5.48 1189.58 458.31 0.60
5085.00 1188.00 1194.37 1194.73 0.005662 4.85 1048.84 457.06 0.561
2911.00 1188.00 1193.67 1193.91 0.005345 3.94 740.41 422.03 0.52 1

6522.00 1184.50 1190.92 1191.62 0.009407 6.76 993.54 447.04 0.74

6522.00 1184.50 1190.93 1191.65 0.009466 6.80 959.58 370.87 0.74

5085.00 1184.50 1190.37 1191.07 0.011958 6.72 762.71 387.45 0.81
2917.00 1184.50 1189.57 1190.13 0.014053 5.96 489.19 309.38 0.84

6522.00 1160.00 1186.20 1186.56 0.007553 4.79 1362.83 754.17 0.63

6522.00 1180.00 1186.20 1186.56 0.007553 4.79 1362.83 754.17 0.63

5085.00 1180.00 1185.65 1186.02 0.006190 '4.88 1041.41 481.40 0.59
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* ,"",Y 1991 *
* VERSI~ 4.0.1E *
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* ** u.s. Iaff~ OF ENGINEERS *
* IlYDRCLOOIC ENGINEERING CENTER *
* ~ SElXHl STREET *
* DAVISL CALIFCRNIA 95616 *
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G'fJ .. yi ,Me l../
THIS PR~ REPlACES ALL PREVIOJS VERSI~S OF IEC-1 KNCWl ~ HEC1 (JAN 73), IEC1GS, HEC10B, AHJ HEC1KW.

THE OEFINITlC»lS OF VARIABLES -RTlH'- NCJ -RTlCR- HAIn: CfWaD FRO! TtDSE USED WITH THE 1973-STYLE INftIT STRlCTlRE.
THE OEFINITlOO OF -1M!!iKX- ~ RM-~ \oW) CIWIC£D WITH REVISI~ DATED 28 SEP 81. THIS IS THE FCRTRAN77 VERSI~
NE'.I CPTI~S: OPM?P.EAI< OJTfLQ-i SBER~ , SINGLE EVENT~ CAl.au.T1~, OSS:I..RITE STAG: FRECUENCY,
OSS:READ TIlE SERIES AT DESIRED CAl.Cll..ATI~ INTERVAL lOSS RATE:GlEEN NCJ A1'PT INFILTRATlCN
KINEMATIC \.i\VE: NEIoI FINITE QIFFERENCE ALGlUTIf'l
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1
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17
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22
23
24
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26
27
28
29
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31

32
33
34
35
36
37
38
39
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41
42
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HEe-1 INftIT PAG: 1

10•••••••1•••••••2•••••••3 4 5•••••••6.••••••7 8•••••••9•••••• 10

10 IoI'T!'t6OYR
10
10
10 THIS IS THE HEe-1 roAJTER HllEL FeR THE IJImlANN AREA ORAINAG: fo'ASTER
10 SltDY. THIS SltDY IS PREPARED FeR THE FLCXD CQITRCl. DISTRICT OF
10 MARIOYA COJNTY BY THE I.tB GlOUP, INC.
10
10 THIS IS THE 50 YEAR M:DEL FeR THE SltDY AREA NCJ INCUDES STCRAG:
10 RalTING NCJ DlIn:RSI~S ALCNG THE A.T. & S.F. RAILRCW), THE eN> CANAL,
10 Ml) THE BEARDSlEY CANAL.
10
10
10
"tlIAGRPM
IT 3 26JAN87 1200 640
IN 1526JAN87 1200
10 5
.D 3.72 .001
PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026
PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
PC .064 .0C8 .072 .076 .000 .005 .~ .Q;l5 .100 .105
PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172
PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707
PC .735 .758 .776 .791 .004 .815 .825 .834 .842 .849
PC .856 .863 .~ .875 .881 .887 .893 .~ .9J3 .soo
PC .913 .918 .922 .926 .930 .934 .938 •Sl'+2 .~ .950
PC .953 .956 .959 .%2 .965 .968 .•971 .974 .971 .980
PC .S'63 .986 .~ .W2 .m .9;6 1.00 1.000 1.000 1.000
JO 3.68 10
JO 3.53 50
.D 3.47 100
JO 3.37 350

JO:: 1
KM RlJlOFF FRO! Sl..Qf\TERSHED 1.
KM ~1T HYDROORAPHS HAIn: BEEN cx::M'IJTED FeR EAOl SUl\.IA.TERSHED USING THE
KM CCRPS OF ENGINEERS S-GRAPH a:M'IJTATI~ FeR ~IT IIYDROOWlHS. THE
KM S-ffiAPH PRl:XJRAI'l HAS BEEN DEln:LOfS> FeR THE PlCENIX foOJITAIN NCJ PlCENIX
KM VALLEY AAf)S. THIS SlOJlD GIV£ A lomE RELIABlE ~IT HYDRCXR6PH FeR THE
KM HEC-1 PRCXR6.M TO UTILIZE WITHIN THE WI~ AO'oIS AREA.
BA .003
LS 0 81 0
IX 200 .0160 .11 100
RIC 2SOJ .0132.05 TRAP 0 15

JO:: C1



I IIrJroJ fU./'h e /t1G,t1,~L

I
t>:-."... f)o. f!lf:.- I- LfJ~; It a.-6Q~

~ l/Q./!L7' cL#'t~1
••••••••••••••••••••••• , ••••• , ••• , •••••••",•••",.,.,' ••tAtt •••• , •••••••••••••• , •••• , •••••······,··,·,·,···•••••••••••• , ••••••••••

I ***********************************************~:=:*:~:*~:*****~:~:***********£q:**~2:.:':***2f.::~**** * *

I
DA foOl HllMN CRD FLa.l * DA foOl~ CRD FLaJ * DAIO~ CRD FLa.l * DA foOl ~ CRD FLaJ

* • *
26 JAN 1200 1 O. * 26 JAN 2000 161 O. * 27 JAN 0400 321 4746. * 27 JAN 1200 481 4114.
26 JAN 1203 2 O. * 26 JAN 2003 162 O. * 27 JAN 0403 322 4753. * 27 JAN 1203 482 4110.
26 JAN 1206 3 O. * 26 JAN 200S 163 O. • 27 JAN 0406 323 47YJ. * 27 JAN 1206 483 4107.
26 JAN 1209 4 O. * 26 JAN 2Sm 164 O. * 27 JAN 0409 324 4767. * 27 JAN 1209 /JY. 4103.

I 26 JAN 1212 5 O. * 26 JAN 2012 165 O. * 27 JAN 0412 325 4m. * 27 JAN 1212 48S 4fE9.
26 JAN 1215 6 O. * 26 JAN 2015 166 O. * 27 JAN 0415 326 4778. * 27 JAN 1215 4& ' 4006.
26 JAN 1218 7 O. * 26 JAN 2018 167 O. * 27 JAN 0418 327 4783. * 27 JAN 1218 487 4Cm.
26 JAN 1221 ·8 O. * 26 JAN 2021 168 O. • 27 JAN 0421 328 4787. * 27 JAN 1221 488 4008.
26 JAN 1224 9 O. * 26 JAN 2024 169 O. * 27 JAN 0424 329 4790. * 27 JAN 1224 4'C) 4005.

I 26 JAN 1227 10 O. * 26 JAN 2027 170 O. * 27 JAN 0427 330 47'Y3. * 27.JAN 1227 4<xl 4001.
26 JAN 1230 11 O. * 26 JAN 2030 m O. • 27 JAN 0430 331 4796. * 27 JAN 1Z30 491 4077.
2.6 JAN 1233 12 O. * 26 JAN 2033 172 O. * 27 JAN 0433 332 47W. * 27 JAN 1233 492 4073.
26 JAN 1236 13 O. * 26 JAN 2036 173 O. * 27 JAN 0436 333 4801. * 27 JAN 1236 493 4rtfJ.
26 JAN 1239 14 O. * 26 JAN 2039 174 O. • 27 JAN 0439 334 4803. * 27 JAN 1239 494 4065.

I
26 JAN 1242 15 O. * 26 JAN 2042 175 O. * 27 JAN 0442 335 4804. * 27 JAN 1242 495 4C6O.
26 JAN 1245 16 O. * 26 JAN 2045 176 O. * 27 JAN 0445 336 4806. * 27 JAN 1245 496 4056.

26 JAN 1248 17 O. * 26 JAN 2048 177 O. • 27 JAN 0448 m 4800. * 27 JAN 1248 4W 4051 •• ~

26 JAN 1251 18 O. • 26.JAN 2051 178 O. * 27 JAN 0451 338 4W. * 27 JAN 1251 498 4fY+7.
26 JAN 1254 19 O. * 26 JAN 2054 179 O. • 27 JAN 0454 339 4811. * 27 JAN 1254 49'1 4042.

I
26 JAN 1257 20 O. • 26 JAN 2057 100 O. * 27 JAN 0457 340 4812. * 27 JAN 1257 500 4037;
26 JAN 1300 21 O. • 26 JAN 2100 181 O. • 27 JAN 0500 341 4813. * 27 JAN 1300 501 4031.
26 JAN 1303 22 O. * 26 JAN 2103 182 O. * 27 JAN 0503 342 4815. * 27 JAN 1303 502 4026.
26 JAN 1306 23 O. • 26 JAN 21~ 183 1. * 27 JAN 0506 343 4816. * 27 JAN 1306 503 4020.
26 JAN 1309 24 O. • 26 JAN 2109 184 1. * 27 JAN 0509 344 4817. * 27 JAN 1309 504 4014.
26 JAN 1312 25 O. * 26 JAN 2112 185 1. • 27 JAN 0512 345 4819. * 27 JAN 1312 505 4008.

I 26 JAN 1315 26 O. * 26 JAN 2115 186 1. * 27 JAN 0515 346 4820. • 27 JAN 1315 5~ 4002.
26 JAN 1318 27 O. * 26 JAN 2118 187 1. * 27 JAN 0518 347 4821. * 27 JAN 1318 507 3916.
26 JAN 1321 28 O. * 26 JAN 2121 188 1. * 27 JAN 0521 348 4822. * 27 JAN 1321 508 3989.
26 JAN 1324 29 O. * 26 JAN 2124 189 1. * 27 JAN (524 349 4823. * 27 JAN 1324 509 3982.
26 JAN 1327 30 O. * 26 JAN 2127 1<xl 1. * 27 JAN 0527 350 4825. * 27 JAN 1327 510 3975.

I 26 JAN 1330 31 O. • 26 JAN 2130 191 1. * 27 JAN 0530. 351 4826. * 27 JAN 1330 511 3968.
26 JAN 1333 32 O. * 26 JAN 2133 192 2. * 27 JAN 0533 352 4826. * 27 JAN 1333 512 3961.
26 JAN 1336 33 O. * 26 JAN 2136 193 2. * 27 JAN 0536 353 4827. * 27 JAN 1336 513 3954.
26 JAN 1339 34 O. * 26 JAN 2139 194 2. * 27 JAN 0539 354 4828. * 27 JAN 1339 514 3946;
26 JAN 1342 35 O. * 26 JAN 2142 195 2. * 27 JAN 0542 355 4829. * 27 JAN 1342 515 3939.

I
26 JAN 1345 36 O. * 26 JAN 2145 196 3. * 27 JAN 0545 356 4829. * 27 JAN 1345 516 3931.
26 JAN 1348 37 O. * 26 JAN 2148 197 3. * 27 JAN 0548 357 4829. * 27 JAN 1348 517 3923.
26 JAN 1351 38 O. * 26 JAN 2151 198 3. * 27 JAN 0551 358 4830. * 27 JAN 1351 518 3916.
26 JAN 1354 39 O. * 26 JAN 2154 19'1 4. * 27 JAN 0554 359 4830. * 27 JAN 1354 519 3<xl8.
26 JAN 1357 40 O. * 26 JAN 2157 200 4. * 27 JAN 0557 36D 4830. * 27 JAN 1357 520 3<xlO.

I
26 JAN 1400 41 O. * 26 JAN 2200 201 4. * 27 JAN~ 361 4830. * 27 JAN 1400 521 3892.
26 JAN 1403 42 O. * 26 JAN 2203 202 5. * 27 JAN 0503 362 4829. * 27 JAN 1403 522 3884.
26 JAN 1406 43 O. * 26 JAN 2206 203 5. * 27 JAN Q506 363 4829. * 27 JAN ~406 523 3876.
26 JAN 1409 44 O. * 26 JAN 2209 204 6. * 27 JAN~ 364 4828. * 27 JAN 1409 524 3868.
26 JAN 1412 45 O. * 26 JAN 2212 205 7. * 27 JAN ~12 365 4827. * 27 JAN 1412 525 3860.
26 JAN 1415 46 O. * 26 JAN 2215 206 7. * 27 JAN ~15 366 4826. * 27 JAN 1415 526 3852.

I 26 JAN 1418 47 O. * 26 JAN 2218 207 8. * 27 JAN ~18 367 4825. * 27 JAN 1418 527 3844.
26 JAN 1421 48 O. * 26 JAN 2221 200 9. * 27 JAN ~1 3SS 4823. * 27 JAN 1421 528 3836.
26 JAN 1424 49 O. * 26 JAN 2224 2m 10. * 27 JAN ~4 369 4821. * 27 JAN 1424 529 .. 3829.
26 JAN 1427 50 O. • 26 JAN 2227 210 10. * 27 JAN ~7 370 4820. * 27 JAN 1427 530 3821.
26 JAN 1430 51 O. * 26 JAN 2Z3O 211 11. • 27 JAN ~ 371 4817. * 27 JAN 1430 531 3813.

I 26 JAN 1433 52 O. * 26 JAN 2233 212 13. * 27 JAN~ 372 4815. * 27 JAN 1433 532 3005.
26 JAN 1436 53 O. * 26 JAN 2236 213 14. • 27 JAN~ 373 4812. * 27 JAN 1436 533 3797.
26 JAN 1439 54 O. * 26 JAN 2239 214 15. * 27 JAN 0639 374 4810. * 27 JAN 1439 534 3789.
26 JAN 1442 55 O. * 26 JAN 2242 215 16. * 27 JAN~ 375 4807. * 27 JAN 1442 535 3782.
26 JAN 1445 56 O. * 26 JAN 2245 216 17. * 27 JAN 0545 376 4803. * 27 JAN 1445 536 3774.

I 26 JAN 1448 57 O. * 26 JAN 2248 217 19. .. 27 JAN~ 371 4800. * 27 JAN 1448 537 3767.
26 JAN 1451 58 O. * 26 JAN 2251 218 20. * 27 JAN 0651 378 4796. * 27 JAN 1451 538 3759.
26 JAN 1454 59 O. * 26 JAN 2254 219 22. * 27 JAN 0554 379 4791. * 27 JAN 1454 539 3751.
26 JAN 1457 60 O. * 26 JAN 2257 220 24. * 27 JAN 0657 300 4787. * 27 JAN 1457 540 3744.
26 JAN 1500 61 O. * 26 JAN 2300 221 25. .. 27 JAN 0700 381 4782. * 27 JAN 1500 541 3737.

I
26 JAN 1503 62 O. * 26 JAN 2303 222 27. .. 27 JAN 0703 382 4m. * 27 JAN 1503 542 3729.

26 JAN 1506 63 O. * 26 JAN 2306 223 29. * 27 JAN 0705 383 4m. * 27 JAN 15~ 543 3722.
26 JAN 1509 64 O. * 26 JAN 2309 224 32. * 27 JAN 0709 384 4766. * 27 JAN 1509 544 3715.
26 JAN 1512 65 O. * 26 JAN 2312 225 34. * 27 JAN 0712 38S 4760. * 27 JAN 1512 545 3707.
26 JAN 1515 66 O. * 26 JAN 2315 226 37. * 27 JAN 0715 386 4754. * 27 JAN 1515 546 3700.

I
26 JAN 1518 67 O. * 26 JAN 2318 227 39. * 27 JAN 0718 387 4747. * 27 JAN 1518 547 3693.
26 JAN 1521 68 O. * 26 JAN 2321 228 42. * 27 JAN 0721 388 4741. * 27 JAN 1521 548 3686.
26 JAN 1524 69 O. * 26 JAN 2324 229 45. * 27 JAN 0724 3EB 4753. * 27 JAN 1524 549 3679.

26 JAN 1527 70 O. * 26 JAN 2327 Z30 49. * 27 JAN 0727 3W 4726. * 27 JAN 1527 550 3672.
26 JAN 1530 71 O. * 26 JAN 2330 231 52. * 27 JAN 0730 391 4718. * 27 JAN 1530 551 3665.

26 JAN 1533 72 O. • 26 JAN zm 232 57. • 27 JAN 0733 392 4711. * 27 JAN 1533 552 3658.

I 26 JAN 1536 73 O. * 26 JAN 2336 233 61- • 27 JAN 0736 393 47fJ2.. * 27 JAN 1536 553 3651.

26 JAN 1539 74 O. * 26 JAN 2339 234 67. * 27 JAN 0739 394 4694. * 27 JAN 1539 554 3644.
26 JAN 1542 75 O. * 26 JAN 2342 235 73. * 27 JAN 0742 395 4686. * 27 JAN 1542 555 3637.

I
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26 JAN 1957 160 o. * Zl JAN 0357 320
*

4738. * Zl JAN 1157 4S)

*
4118. * 27 JAN 1957 640

*
3054.
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+
CFERATI~

Rl.NJFF SU+lARY •
FLaJ IN aBle FEET PER SEa:H>

TII£ IN tnRS, AA£A. IN SCl.WlE MILES

PEAK TII£ OF AI/fIW£ FLaJ FCR MAXIM PERla:>
STATI~ 'FLaJ PEAK

6-1nR 24-tn.R 72-tnR

BASIN
AAEA

MAXIM TII£ OF
STAGE ' MAX STNl:



I
I RQJTED TO

+ C122 4313. 18.40 4147. CPJJ7. 2100. 303.82

I HYDROOW'H AT
+ 122 554. 12.75 144. 46. 35. 1.10

2 ClHIlNED AT CE 304.92 (;Juf~f .CIw--I1~! e,
+ C122 18.35 4181. 2B46. 2138.

I
' Ouf~f k,,{S'<. Ce;w.R4

ROJTED TO
+ C132 4341. 18.80 4174. 2m. 2096. 304.92 . •

INDRCXRA.PH AT

I
+ 55 1368. 12.50 356. 111. 83. 3.27

ROJTED TO
+ CS5 1366. 12.50 356. 111. 83. 3.27

I
ROJTED TO

+ C127A 1083. 12.85 356. 111. 83. 3.27

INDRCXRA.PH AT
+ 127A 480. 12.50 101. 32. 24. 0.61

I 2 CCMllNED AT
+ C127A 1405. 12.75 456. 142. 107. 3.88

INDRCXRA.PH AT
+ 56 673. 12.15 SlIt. 29. 22. 0.48

I
-

RaJTB> TO
+ C56 336. 12.40 SlIt. 29. 22. 0.48

ROJTED TO

I
+ 127B m. 12.85 94. 79. 22. 0.48

INDRCXRA.PH AT
+ 1278 296. 12.15 46. 14. 11. 0.25

I
2 CCMllNED AT

+ C127B 430. 12.20 140. 43. 33. 0.73

2 ClHIlNED AT
+ C127A 1775. 12.75 5Sl1t. 185. 139. 4.61

I ROJTED TO
+ C127 1519. 13.20 592. 185. 139. 4.61

INDRCXRA.PH AT
+ 127 1740. 12.60 400. 126. 95. 2.44

I 2 ClHIlNED AT
+ C127 2705. 12.70 991. 311. 234. 7.fJ5

INDRCXRA.PH AT

I + 126 822. 12.70 259. 80. 60. 1.67

2 ClHIlNED AT
+ C127 3522. 12.70 1247. 391. 294. 8.72

I
ROJTED TO

+ C125 3457. 12.80 1246. 391. 294. 8.72

INDRCXRA.PH AT
+ 125 1135. 12.45 225. 70. 53. 1.47

I 2 ClHIlNED AT
+ C125 4098. 12.75 146S. 461. 346. 10.19

ROJTED TO

I
+ C125 3782. 12.95 1467. 461. 346. 10.19

ROJTED TO
+ C132 2965. 13.70 1447. 460. 346. 10.19

INDRCXRA.PH AT

I + 131 246. 13.00 76. 25. 19. 0.59

ROJTED TO
+ C132 191. 13.45 75. 25. 19. 0.59

I
3 ClHIlNED AT

+ C132 4734. 18.10 4618. 3200. 24111. 315.70

I
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+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
1

IlYDROOt6PH AT

2 o:MlINED AT

IIYDR~H AT..
2 o:MllNEDAT

ROJTED TO

IIYDROOWH AT

ROJTED TO

HYDROOWH AT

2 CCMHNED AT

ROJTED TO

IIYDROOWH AT

2 OJoBINED AT

ROJTED TO

2 o:MllNED AT

HYDROOWH AT

2 o:MllNED AT

132 471. 13.20

C132 4719. 18.00

133 971. 12.65

C132 ~~ 17.90

C134 4828. 18.20

128 547. 12.45

C129 289. 12.9.5

129 758. 12.90

C129 1044. 12.90

C130 757. 13.40

130 851. 12.75

C130 @ 13.10

C134 1108. 13.60

C134 5198. 14.80

134 757. 12.40

C134 5264. 14.75

163.

4675.

241.

4739.

4735.

110.

108.

214.

322.

317.

217.

529.

524.

5018.

149.

5062.

54.

3253.

76.

3319.

3276.

35.

34.

70.

104.

104.

70.

174.

174.

3423.

47.

3464.

40.

2444.

57.

2493.

2461.

26.

26.

52.

78.

78.

53.

131.

131.

2571.

35.

'21:IJ2 •

1.23

316.93

1.20

0.82

0.82

1.66

2.48

2.48

1.61

4.09 01/ c,l,1t N-I e {J tiS;',
4.09

322.22

0.77

322.99
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* ** FLCXD HYOROOW'HP~ (I£C-n *
* JoIAY 1991 *
* ~IOl 4.0.1E *
* Lahey"F77L-EM/32 version 5.01 *
* Dodsa1 & Associates, Inc. *
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u.s. NIMf· CCRPS Of ENGINEERS
tIYORQ.OOIC ENGIteRING CENTER

«E SECOD STREET
DAVIS.L. CALIFOlNIA 95616

('>'16) 551-1748
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x X XJOOOOO( XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

. . I~()yr Alel(
THIS PRClJWl REPLACES ALL PREVIa.JS VERSIOOS Of tEC-1 KNaIl AS HEC1 (JAN 73), HEC1GS, IEC1DB, 100 HEC1J<l,J.

THE DEFINlTlOOS OF VARIABLES -RTl""- M:J -RTICR- 1IAVl: CfWaD FRCJoI TOOSE USED UITH THE 1m-STYLE INFUT STRl.£Tl.RE.
THE DEFINlTlOl OF -»ISlO(- Ol RM-CAAl) W CIWKE) \lITH REVISIOlS DATED 2B SEP 81. THIS IS THE FCRTRAN77 VERSIOl
NE\I CPTiOlS: DNomEAK OJTFLO./ SBo£RG:NCE , SINCli EVENT DNW£ CALcu.ATleJ;,OSS:\JUTE STAG: FRECLJENCY,
DSS:READ mE SERIES AT DESIRED CALcu.ATleJ; INTERVAL l.CSS RATE:G<EEN M:J A/oPT INFILTRATlOl
KlNEW.TIC I*'VE: NEU FINITE DIFFERENCE ALOOUTItl

HEC-1 INPUT PAG: 1

LINE 10•••••••1•••••••2•••••••3•••••••4••••••• 5•••••••6.......7•••••••8•••••••9••••••10

1 ID WlM100YR
2 10
3 ID
4 ID THIS IS THE IEC-1 CXMUTER IoIDEL FeR THE IoIITTMANN AREA DRAlNAG: !"ASTER
5 ID STlDY. THIS STlDY IS PREPARED f(R TI£ FLa:D COlTRCl. DISTRICT OF
6 10 KARIOYA COJNTY BY TtE WI ffiOJP, INC.
7 10
8 10 THIS IS THE 100 YEAR KDEL FCR THE STlDY AREA M:J INCUDES STCRAI1:
9 10 RClJTING M:J DIVERSIeJ;S ALeJ;G THE A.T. & S.F. RAILRCAD, THE eN> CJJW.,

10 ID M:J THE BEARDSLEY CJJW..
11 10
12 10
13 10

"'DI~

14 IT 3 2t>.Wl87 1200 640
15 IN 15 26JAN87 1200
16 10 5
17 .Il 4.21 .001
18 PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026
19 PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .Q5O

20 PC .064 .068 .072 .076 .000 .005 .OSU .095 .100 .105
21 PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172
22 PC .181 .191 .203 .218 .236 .257 .283 .387 .$3 .707
23 PC .735 .758 .776 .791 .004 .815 .825 .834 .842 .849
24 PC .856 .863 .&if .875 .e81 .f!El .893 .898 .<;03 .9::8
25 PC .913 .918 .922 .926 .930 .934 .938 .W .946 .950
26 PC .953 .956 .959 .962 .%5 .~ .971 .974 .977 .900
27 PC .Ci63 .98!> .9f!B .992 .995 .998 1.00 1.000 1.000 1.(0)
28 JJ 4.17 10
29 JJ 4.00 50
30 .J) 3.93 100
31 .Il 3.82 350

32 KK 1
33 kM RLIDFF FRCJoI 9..Q.lATERSHED 1.
34 kM UNIT H~HS 1IAVl: BEEN a::wUTED FCR EACH 9..Q.lATERSHED USING THE
35 kM o::RPS OF ENGINEERS S-GWII a::wUTATIOOS FCR UNIT HYOROOWliS. THE
36 kM S-GWlH PRCXiR.AM HAS BEEN DEVELQf£D FCR TI£ PlCENIX MllITAIN M:J PlCENIX
37 kM VALLEY AREAS. THIS SlOl..D GIVE AH:RE RELIABLE lJlIT~H FCR THE
38 kM !'CC-1 f'ROOWoI TO UTILIZE IJITHIN TI£ IoIITTIWlN~ AREA.
39 SA .em
40 LS 0 81 0
41 1.K 200 ".OlCD .11 100
42 RK zs:oo .0132 .05 TRAP 0 15



RUOOFF .SUfolARY
FUll IN aBle FEET PER SECDll

TI/o£ IN ·IOJRS, AREA IN~ MILES

PEAK TI /0£ OF AVERN:I:. FLOJ FeR MAXIH.H PERI CD
FLOJ PEAK

I
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I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I

+
CFERATIOI STATIOI

6-1O..R 24-1O.R 72-1O..R

BASIN
AREA

MAXIM..H mE OF
STAGE MAX STAGE
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2 C(HHNEO AT

ROJTB> TO

ROJTB> TO

2 cnslNEO AT

HYORt:m6PH AT

2 cnslNEO AT

ROJTB> TO

H'r'OR(GW)H AT

2 CCMllNED AT

ROJTB> TO

HYORt:m6PH AT

ROJTB> TO

ROJTB> TO

HYDRt:m6PH AT

2 cnslNED AT

HYDRt:m6PH AT

ROJTB> TO

ROJTB> TO

HYDRt:m6PH AT

2 cnslNED AT

2 CCMlINED AT

ROJTB> TO

HYORt:m6PH AT

2 cnslNED AT

HYDRt:m6PH AT

2 cnslNED AT

ROJTB> TO

H'r'DR(GW)H AT

em

C123

C121

C121

121

e121

C122

122

C122

C132

55

C55

C127A

127A

C127A

56

C56

1278

1278

C1278

C127A

C127

127

C127

126

C127

C125

125

3090. 13.00

2777. 15.85

2773. 16.05

5134. 16.65

350. 12.70

5160. 16~65

5141. 17.35

753. 12.65'

5188. 17.30

5180. 17.75

1652. 12.50

1650. 12.50

1310. 12.85

616. 12.45

1671. 12.75

001. 12.15

375. 12.40

335. 12.85

373. 12.15

511. 12.15

2005. 12.75

1003. 13.20

2262. 12.50

3319. 12.60

1014. 12.70

4300. 12.60

4228. 12.75

1490. 12.35

2603.

2512.

2501.

49f:B.

91.

4'111.

4957.

182.

5002.

4991.

428.

428.

427.

123.

550.

112.

112.

112.

55.

167.

715.

713.

490.

1202.

317.

1516.

1516.

277.

1178.

1170.

1168.

3628.

29.

3653.

3540.

57.

3589.

3515.

133.

133.

133.

39.

172.

35.

35.

35.

17.

52.

223.

223.

154.

377.

c;e.

474.

474.

86.

885.

879.

878.

2725.

22.

2744.

2659.

43.

21:B6.

2641.

100.

100.

100.

29.

129.

26.

26.

26.

13.

39.

168.

168.

115.

283.

74.

356.

356.

65.

9.34

9.34

9.34

303.27

0.55

303.82

303.82

1.10

304.92

3.27

3.27

3.27

0.61

3.88

0.48

0.48

0.48

0.25

0.73

4.61

4.61

2.44

7.05

1.67

8.72

8.72

1.47

s:-
efTA/"



I
I

2 CXJoBINED AT
+ C125 5068. 12.65 1m. 560. 421. 10.19

I RCUTED TO
+ C125 4514. 12.95 1m. 560. 421. 10.19

RCUTFO TO It{t- ~~ \ .

I
+ C132 3640. 13.75 1768. 560. 421. ,10.19

HYDRCX1W'H AT
+ 131 335. 12.W 96. 31. 23. 0.59

I
RCUTED TO

C132'""+ 255. 13.30 95. 31. 23. 0.59

3 CXJoBINED AT
+ C132- 6105. 15.30 5744. 4027. 302S. 315.70

I
HYDRCX1W'H AT

+ 132 638. 13.05 2OS. 67. SO. 1.23

2 CXJoBlNED AT
+ C132 6211. 15.25 5824. 4f1!I+. 3058. 316.93

I HYDR~H AT
+ 133 1209. 12.60 eE7. W. 68. 1.20

LL/5+~CJ.""''''
.......,

2 CCM3INED AT g 318.13 _.IN '.l S~
11."""1

I
+ C132 6320. 5910. 4163. 3127.

RCUTED TO
tb---r 0" lG.-t

+ C134 6290. 15.60 5W1. 4107. 300S. 318.13

I
HYDRCX1W'H AT

+ 1eE 735. 12.40 138. 43. 32. 0.82

RCUTED TO
+ C129 379. 12.85 136. 43. 32. 0.82

I HYDRCX1W'H AT
+ 129 1030. 12.75 271. 85. 65. 1.6S

2 CCM3INED AT
+ C129 1402. 12.00 406. 129. 97. 2.48

I RCUTED TO
+ C130 993. 13.30 401. 129. 97. 2.48

HYDRCX1W'H AT

I
+ 130 1155. 12.60 273. 57. 65. 1.61

2 CCM3INED AT VI) cL·.I'.. e uJ a.~ ~
+ C130 - 1616. 12.95 6S7. 216. 162. 4.(9

I
RCUTED TO

+ C134 1437. 13.SO 6S1. 216. 162. 4.(9

2 CXHIINED AT
+ C134 6812. 15.20 6299. 4291. 3223. 322.22

I HYDROJWlH AT
+ 134 971. 12.35 178. 56. 42. 0.77

2 CXHIlNED AT
+ C134 tElS. 15.20 6355. 4340. 3260. 322.99

I
I
I
I
I
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EXISTING CONDITION

CROSS SECTIONS AND OUTPUT TABLES



I
I
I'
I
I

177.63 380.24 383.62 383.38 2.97 90.83 72.09 0.64

177.63 380.24 383.62 ·383.37 3.12 81.47 54.86 0.65

139.21 380.24. 383.38 383.20 2.87 73.62 68.50 0.64

81.44 380.24 382.94 382.84 2.62 44.76 61.99 0.63--

il 396.44 380.24 384.57 384.05 3.72 168.11 95.55 0.68

177.63 380.09 381.75 3.12 57.00 48.51 0.92

177.63 380.09 381.75 3.12 57.00 48.51 0.92

,I 139.21 380.09 381.55 2.90 47.93 44.38 0.89
81.44 380.09 381.22 2.41 33.82 40.95 0.85

396.44 380.09 382.57 382.51 3.82 104.90 69.10 0.94

I 177.63 379.11 380.85 1.95 90.92 65.98 .0.53

177.63 379.11 380.85 1.95 90.92 65.98 0.53

139.21 379.11 380.65 1.79 77.98 64.19 0.52

I
81.44 379.11 380.30 1.45 56.09 61.04 0.48

396.44 379.11 381.74 2.56 155.09 80.75 0.57

177.63 378.56 380.24 2.22 79.84 62.74 0.63

I
177.63 378.56 380.24 2.22 79.84 62.74 0.63

139.21 378.56 380.05 2.05 67.93 61.33 0.62

81.44 378.56 379.72 1.70 47.98 58.89 0.60
396.44 378.56 381.11 2.89 137.99 79.53 0.65

I 177.63 377.95 379.60 2.09 84.84 61.85 0.57

177.63 377.95 379.60 2.09 84.84 61.85 0.57

139.21 377.95 379.39 1.93 72.16 60.31 0.56

I 81.44 377.95 379.02 1.61 50.63 57.58 0.55

396.44 377.95 380.51 2.74 144.90 72.40 0.60

I
177.63 377.19 378.89 1.88 94.36 64.46 0.50

177.63 377.19 378.89 1.88 94.48 64.48 0.50
139.21 . 377.19 378.68 1.72 80.99 62.79 0.48

81.44 377.19 378.31 1.40 58.00 59.80 0.46

396.44 377.19 379.82 2.52 157.29 72.50 0.54

II 177.63 376.58 378.25 1.89 94.37 67.29 0.50

177.63 376.58 378.26 1.89 94.12 64.92 0.50

I
139.21 376.58 378.04 1.73 80.37 64.56 0.49

81.44 376.58 377.66 1.45 56.21 60.73 0.48

396.44 376.58 379.15 2.55 159.81 78.83 0.55
F·{}::~;:

I
177.63 375.97 377.75 1.79 99.20 66.61 0.47

177.63 375.97 377.76 1.79 99.32 66.63 0.47

139.21 375.97 377.55 1.62 88.04 64.60 0.45

81.44 375.97 377.19 1.29 63.38 60.99 0.40

I 396.44 375.97 378.62 2.49 163.67 87.36 0.52

177.63 375.61 376.94 2.61 68.48 69.71 0.82

177.63 375.61 376.94 2.61 68.13 65.53 0.82

I 139.21 375.61 376.81 2.34 59.59 67.11 0.78

81.44 375.61 376.57 1.86 43.85 64.32 0.72

I



I
I
I
I 177.63 375.21 376.40 376.40 2.92 60.81 70.18 1.00

177.63 375.21 376.40 376.40 2.92 60.81 70.18 1.00

139.21 375.21 376.26 376.26 2.72 51.23 68.15 1.00

81.44 375.21 376.Q1 376.01 2.35 ' 34.64 62.70 1.01

,I' 396.44 375.21 377.02 377.02 3.70 108.23 83.87 0.99

177.63 371.55 372.71 372.71 3.05 58.15 61.70 1.00

177.63 371.55 372.71 372.71 3.05 58.15 61.70 1.00

:1 139.21 371.55 372.56 372.56 ,2.84 48.97 60.50 1.01

81.44 371.55 372.31 372.31 2.41 33.86 58.46 1.01

396.44 371.55 373.40 373.40 3.87 102.45 67.20 1.00

I 177.63 363.50 371.12 1.32 134.37 68.98 0.30

177.63 368.50 371.12 1.32 134.37 68.98 0.30

139.21 368.50 370.92 1.16 120.48 67.66 0.28

I
81.44 368;50 370.56 0.84 96.55 65.32 0.22

396.44 368.50 372.02 1.99 198.99 74.71 .0.39

177.63 368.35 370~66 370.66 3.09 57.53 60.32 1.01

j 177.63 368.35 370.66 370.66 3.09 57.53 60.32 1.01

139.21 368.35 370.51 370.51 2.88 48.40 59.08 1.01

81.44 363.35 370.25 370.25 2.44 33.37 56.96 1.02

396.44 368.35 371.36 371.36 3.89 101.90 66.06 1.00

I' 177.63 368.05 369.81 2.40 73.98 56.01 0.67

177.63 368.05 369.81 2.40 73.98 56.01 0.67

139.21 368.05 369.61 2.21 63.06 54.35 0.65

I 81.44 368.05 369.26 1.82 44.64 50.71 0.62

396.44 368.05 370.67 3.17 125.14 63.20 0.72

177.63 367.28 369.44 1.99 89.31 63.65 0.54

I 177.63 367.28 369.44 1.99 89.31 63.65 0.54

139.21 367.28 369.23 1.84 75.83 67..23 0.53

81.44 367.28 368.85 1.54 52.94 59.74 0.52

I
396.44 367.28 370.33 2.67 148.26 69.51 0.58

184.68 366.52 368.66 2.10 88.12 61.18 0.56

184.68 366.52 368.66 2.10 88.12 61.18 0.56

,I 143.99 366.52 368.44 1.93 74.73 59.18 0.55

82.60 366.52 368.04 1.59 51.90 55.60 0.53

396.44 366.52 369.55 2.74 145.58 67.59 0:59

I 184.68 365.76 367.97 1.93 95.50 63.95 0.51

184.68 365.76 367.97 1.93 95.50 63.95 0.51

143.99 365.76 367.75 1.77 81.48 61.98 0.49

82.60 365.76 367.35 1.44 57.23 58.42 0.47

I 396.44 365.76 368.91 2.49 159.17 72.26 0.53

164.68 365.30 367.23 2.41 76.61 55.16 0.65

184.68 365.30 367.23 2.41 76.61 55.16 0.65

,I 143.99 365.30 366.95 2.33 61.78 52.62 0.69

82.60 365.30 366.56 1.97 41.95 49.01 0.68

396.44 365.30 367.91 3.41 116.42 61.48 0.79

I'
,I



I
.~

I
I
I
I 6273.00 1247.50 1258.61 1257.81 9.75 977.64 236.53 0.64

6273.00 1247.50 1258.61 1257.78 10.24 876.90 180.00 0.65

4916.00 1247.50 1257.80 1257.23 9.40 792.48 224.73 0.64

2876.00 1247.50 1256.35 1256.05 8.58 481.81 203.40 0.63Ii 14000.00 1247.50 1261.71 1259.99 12.21 1809.53 313.49 0.68

6273.00 1247.00 1252.46 10.22 613.57 159.15 0.92

I
6273.00 1247.00 1252.46 10.22 613.57 159.15 0.92
4916.00 1247.00 1251.82 9.53 515.68 145.62 0.89

2876.00 1247.00 1250.73 7.90 364.03 134.36 0.85
14000.00 1247.00 1255.14 1254.95 12.53 1129.15 226.71 0.94

I: 6273.00 1243.80 1249.50 6.41 978.68 216.46 0.53
6273.00 1243.80 1249.50 6.41 978.68 216.46 0.53
4916.00 1243.80 1248.84 5.86 839.38 210.59 0.52

I 2876.00 1243.80 1247.70 4.76 603.78 200.27 0.48
14000.00 1243.80 1252.43 8.40 1669.40 264.91 0.57

I
6273.00 1242.00 1247.52 7.30 859.39 205.83 0.83
6273.00 1242.00 1247.52 7.30 859.39 205.83 0.63
4916.00 1242.00 1246.89 6.72 731.15 201.21 0.62
2876.00 1242.00 1245.80 5.57 516.43 193.22 0.60

,I 14000.00 1242.00 1250.37 9.49 1485.35 260.92 0.65

6273.00 1240.00 1245.39 6.87 913.19 202.94 0.57
6273.00 1240.00 1245.39 6.87 913.19 202.94 0.57

1\ 4916.00 1240.00 1244.71 6.33 776.76 197.85 0.56
2876.00 1240.00 1243.51 5.28 544.98 188.90 0.55

14000.00 1240.00 1248.40 8.99 1559.74 237.54 0.60

I
I

6273.00 1237.50 1243.09 6.16 1015.63 211.49 0.50
6273.00 1237.50 1243.09 6.17 1016.95 211.54 0.50
4916.00 1237.50 1242.40 5.64 871.79 206.00 0.48

"

2876.00 1237.50 1241.17 4.61 624.29 196.21 0.46

14000.00 1237.50 1246.12 8.27 1693.10 237.87 0.54

6273.00 1235.50 1240.99 6.20 1015.82 220.78 0.50

I 6273.00 1235.50 1241.00 6.19 1013.06 212.99 0.50
4916.00 1235.50 1240.30 5.68 865.11 211.81 0.49
2876.00 1235.50 1239.03 4.75 604.99 199.25 0.46

14000.00 1235.50 1243.93 8.35 1720.23 258.62 0.55

I, 6273.00 1233.50 1239.35 5.87 1067.80 218.53 0.47

6273.00 1233.50 1239.36 5.87 1069.06 218.59 0.47
r. 4916.00 1233.50 1238.69 5.31 926.13 211.95 0,45

I 2876.00 1233.50 1237.51 4.22 682.17 200.11 0.40
14000.00 1233.50 1242.19 8.17 1761.76 286.62 0.52

I
6273.00 1232.30 1236.69 8.56 737.06 228.71 0.82

6273.00 1232.30 1236.69 8.55 733.39 215.00 0.82

4916.00 1232.30 1236.26 7.67 641.39 220.18 0;18

I
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I
'I
t
I
I 6273.00 1249.50 1254.87 6.51 963.70 213.71 0.54

, 6273.00 1249.50 1255.38 9.37 669.41 127.84 0.72

4916.00 1249.50 1254.21 5.96 824.89 207.12 0.53

I
2876.00 1249.50 1253.06 4.86 592.07 195.55 0.49

14000.00 1249.50 1257.64 8.83 1612.31 264.09 0.59

6273.00 1246.50 1251.65 6.65 915.56 211.45 0.56

I
6273.00 1246.50 1251.64 6.85 915.53 211.45 0.56
4916.00 1246.50 1250.97 6.34 775.32 204.71 0.57

2976.00 1246.50 1249.77 5.36 536.69 192.70 0.57

14000.00- 1246.50 1254.49 9.03 1572.99 260.51 0.61

I 6273.00 1244.00 1249.57 6.23 1006.26 215.70 0.51
6273.00 1244.00 1249.57 6.23 1006.29 215.70 0.51
4916.00 1244.00 1248.88 5.71 860.67 208.65 0.50

I 2876.00 1244.00 1247.70 4.63 621.35 197.05 0.46
14000.00 1244.00 1252.62 8.25 1740.63 281.17 0.53

I
6273.00 1242.00 1247.84 6.78 925.36 208.16 0.57

6273.00 1242.00 1247.84 6.78 925.39 208.16 0.57
4916.00 1242.00 1247.10 6.36 773.23 202.73 0.57

2876.00 1242.00 1245.85 5.48 525.21 193.55 0.59

I
14000.00 1242.00 1251.22 8.36 1722.90 292.33 0.54

6273.00 1240.00 1246.13 6.70 935.85 177.59 0.51
6273.00 1240.00 1246.13 6.70 936.02 177.60 0.51

I 4916.00 1240.00 1245.33 6.18 795.64 172.68 0.51
2876.00 1240.00 1243.91 5.17 555.99 163.95 0.50

14000.00 1240.00 1249.56 6.86 1607.71 266.82 0.54

·1 6273.00 1237.50 1243.86 6.93 905.29 167.85 0.53
6273.00 1237.50 1243.88 6.91 908.06 167.96 0.52
4916.00 1237.50 1243.09 6.31 778.47 162.90 0.51

I'
2876.00 1237.50 1241.72 5.13 560.26 154.00 0.47

14000.00 1237.50 1247.12 9.43 1485.98 189.10 0.59

6273.00 1235.50 1241.53 6.99 904.48 183.51 0.54

I 6273.00 1235.50 1241.54 7.00 896.68 171.47 0.54
4916.00 1235.50 1240.77 6.41 768.59 175.01 0.53
2876.00 1235.50 1239.41 5.34 539.06 161.68 0.51

--'_......
14000.00 1235.50 1244.57 9.69 1510.18 215.38 0.60

Ii 6273.00 1233.50 1239.95 5.99 1047.35 199.46 0.46

6273.00 1233.50 1239.95 5.98 1048.15 199.50 0.46

I
4916.00 1233.50 1239.18 5.48 897.82 191.95 0.45

2876.00 1233.50 1237.84 4.43 648.94 178.75 0.41
14000.00 1233.50 1242.99 8.37 1733.35 251.35 0.51

I
6273.00 1232.30 1236.71 1236.58 10.03 627.51 185.91 0.95

6273.00 1232.30 1236.72 1236.58 10.01 626.69 180.00 0.95

4916.00 1232.30 1236.31 8.87 554.90 182.62 0.89

I



I
I
I

1238.99

\1 6273.00 1231.00 1235.04 1235.04 9.81 639.61 217.98 1.01

6273.00 1231.00 1235.04 1235.04 9.81 639.61 217.98 1.01

4916.00 1231.00 1234.60 1234.60 9.04 543.90 214.58 1.00

'I 2876.00 1231.00 1233.81 1233.81 7.64 376.54 206.89 1.00

14000.00 1231.00 1237.15 1237.15 12.55 1117.34 234.18 1.00

6273.00 1219.00 1223.39 1223.39 10.88 576.34 158.14 1.00

I 6273.00 1219.00 1223.39 1223.39 10.88 576.34 158.14 1.00

4916.00 1219.00 1222.82 1222.82 10.08 487.52 154.54 1.00

2876.00 1219.00 1221.81 1221.81 8.58 335.07 148.16 1.01

I
14000.00 1219.00 1226.06 1226.06 13.71 1021.25 175.05 1.00

6273.00 1209.00 1218.17 5.06 1240.43 179.64 0.34 . -
6273.00 1209.00 1218.17 5.06 1240.43 179.64 0.34

Ii 4916.00 1209.00 1217.40 4.46 1103.34 175.26 0.31 -

2876.00 1209.00 1216.03 3.31 869.25 167.54 0.26
14000.00 1209.00 1221.60 7.43 1890.93 199.80 0.42

I 6273.00 1208.50 1216.45 1216.45 10.97 572.05 155.57 1.01

6273.00 1208.50 1216.45 1216.45 10.97 572.05 155.57 1.01

4916.00 1208.50 1215.87 1215.87 10.19 482.38 152.38 1.01

I
2876.00 1208.50 1214.86 1214.86 8.66 332.02 146.88 1.02

1.4000.00 1208.50 1219.11 1219.11 13.94 1004.48 170.11 1.01

6273.00 1207.50 1212.82 1212.82 11.24 558.23 142.65 1.00

I
6273.00 1207.50 1212.82 1212.82 11.24 558.23 142.65 1.00
4916.00 1207.50 1212.19 1212.19 10.47 469.59 138.05 1.00
2876.00 1207.50 1211.04 1211.04 9.05 317.89 125.23 1.00

14000.00 1207.50 1215.70 1215.70 14.02 998.41 163.61 1.00

I 6273.00 120.65 1211.77 203.50 0.21 30391.89 165.19 0.00
6273.00 120.65 1211.77 203.50 0.21 30391.89 165.19 0.00
4916.00 120.65 1210.73 195.72 0.16 30222.05 161.90 0.00

I 2876.00 120.65 1208.86 181.16 0.10 29925.37 153.82 0.00

14000.00 120.65 1215.92 234.67 0.45 31104.06 178.32 0.01

I
6522.00 1202.50 1210.64 8.11 804.09 145.74 0.61
6522.00 1202.50 1210.64 8.11 804.07 145.74 0.61

5085.00 1202.50 1209.77 7.48 680.22 139.46 0.60

2917.00 1202.50 1208.19 6.22 468.87 128.04 0.57

I 14000.00 1202.50 1214.05 10.42 1344.82 207.36 0.65

6522.00 1200.00 1208.13 7.33 890.30 158.33 0.54
6522.00 1200.00 1208.13 7.33 890.28 158.33 0.54

I 5085.00 1200.00 1207.32 6.65 764.43 151.98 0.52

2917.00 1200.00 1205.73 5.47 533.23 139.55 0.49

14000.00 1200.00 1211.76 9.29 1518.56 188.30 0.56

I 1198.50 1204.89, 9.69 673.38 139.88 0.78

1198.50 1204.89 9.68 673.42 139.89 0.78
1198.50 1203.92 9.41 540.36 132.20 0.82

!I 1198.50 1202.60 7.81 373.60 121.89 0.79

1198.50 1207.00 1206.96 14.20 985.93 156.48 1.00

I
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RATIONAL METHOD CALCULATIONS
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Pavement Flow Estimation
EI Mirage Road between Bell and Beardsley
1,200 foot catch basin spacing
Runoff from pavement, 6-lane configuration·
One side of roadway

L= 0.23 miles
w= 44 roadway width (feet)

Kb= 0.04
S= 34 feet/mile
1= 4 in/hr

Tc= 0.20 hours 12 min

c= 0.95
A= 1.2 acres
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Pavement Flow Estimation
EI Mirage Road between Bell and Beardsley
1,200 foot catch basin spacing
Runoff from pavement, 4-lane configuration
One side of roadway

L= 0.23 miles
w= 34 roadway width (feet)

Kb= 0.04
S= 34 feet/mile
1= 4 in/hr

Tc= 0.20 hours 12 min

c= 0.95
A= 0.9 acres



SLOTTED DRAINS AND SIDE-OPENING INLETS ON-GRADE:
Length required for total interception (ft): w/clogging
Length of inlet provided L (ft):
Interception for length L (cfs):
Efficiency for length L:

Pavement Drainage
File: Inlets2.xls

Clogging factors:

4-Lane B-Lane

10 10
1200 1200

3.6 4.7
0.00 0.00

3.60 I 4.70 I
Scupper Scupper

0.016 0.016

0.0065 0.0065
2 2
1 1
2 2

NA NA
NA NA

0.020 0.020
1.42 1.42

0.059 0.059
0.042 0.042
12.49 13.83

0.28 0.31
1.58 1.93
2.28 2.43

29.7% 26.9%
0.026 0.026

50%67%50%80%

1.771

27.2
17

2.93
62.3%

1.13 I

24.0
17

2.47
68.6%

Return Period

GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow:
Inlet frontal flow in cfs (Ow):
VA for effective length (P-1-7/8, Chart 7 HEC 12):
Fraction of frontal flow intercepted (Rf):
Side flow in cfs (Os):
Effective grate length w/clogging:
Fraction of side flow interception (Rs):
Grate Efficiency (E):
Total flow intercepted (cfs):

HEC-12

Depth at flowline (ft): before inlet
Water cross-area (sq.ft): before inlet
Velocity V for total discharge (fps): before inlet
Ratio of gutter depression flow to total 0 (Eod):
Equivalent cross-slope (Se):

SHOULDER AND GUTTER CONFIGURATION:
Manning's n:
Longitudinal slope S (ftIft):
Inlet type (1 =grate, 2=side opening or slotted):
Longitudinal profile (1 =on-grade, 2=sag):
Gutter Configuration (1 =freeway, 2=vertical):
Inlet description:
Grate width:

Grate length:
Pavement cross-slope (Sx):
Width of gutter from flowline (ft):
Gutter depression from horizontal (ft):
Gutter cross-slope Sw: (S'w=Sw-Sx)

Inlet Spacing
Subarea discharge 0 (cfs):
Previous by-pass flow (cfs):
Discharge added by operator:

JOB: MCDOT CAR- Bell to Beardsley

IGrate flow-by (cfs):

ISlotted drain or side opening flow-by (cfs):

IFlooded Width from flowline (ft): before inlet

ITotal discharge a (cfs):

I

I

I
I

I
I
I
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I
I

I
I

I

I

I
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag (ft):

ICapacity of grate in a sag (3-sided weir):

I
Capacity of grate in a sag (4-sided weir):
Length provided of curb-opening inlet at sag:
Capacity of curb-opening inlet in a sag (weir):

I
Inlet accept total flow?

I
I Design by: AJH 1/29/99
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APPENDIXF

FIELD REVIEW SUMMARY REPORT



Field Review Minutes

PB Project Number 11101C 03

Candidate Assessment Report
EI Mirage Road

Bell Road to Beardsley Road

The anticipated design speed will be 97kmph (60mph) and the posted speed limit will be
8lkmph (50mph) as defined in the MCDOT Roadway Design Manual for an Urban
Principal Arterial with level terrain. The roadway alignment will be adjusted if required
to accommodate the new design speed.

Phone
506-8622
506-4176
506-2901
506-0599
506-4746
966-8295
966-8295
966-8295
966-8295
966-8295

Agency
MCDOT
MCDOT
MCDOT
MCDOT
MCFCD
Parsons Brinckerhoff
Parsons Brinckerhoff
Parsons Brinckerhoff
Parsons Brinckerhoff
Parsons Brinckerhoff

Attendees:
Name
Mike Smith
Chris Plumb
Ray Smith
Nicolaas Swart
Chris Banks
Alan Humphrey
Howard Olien
Greg Heinz
Frank Medina
Jay Koesters

September 3, 1998

Mike Smith opened with introductions of all present. A general review occurred
regarding the elements of the project. The Sun City Home Owners Association has
requested that El Mirage Road be widened from the existing 2-lane roadway section to a
4-lane roadway section. The cost estimate shall include the construction cost to widen
the roadway to both a 4-lane and 6-lane roadway section with a median or continuous left
tum lane. The existing channel east ofEI Mirage Road between Bell Road and Beardsley
Road must be mitigated if impacted. This segment ofroadway is classified as a
Secondary Roadway and has a future functional classification of an Urban Principal
Arterial. The future 6-lane roadway section will utilize the Urban Principal Arterial Road
section as shown in figure 5.6 of the Maricopa County Department of Transportatiori
(MCDOT) Roadway Design Manual. The 4-lane roadway section will utilize the Urban
Minor Arterial Road section as shown in figure 5.8 of the MCDOT Roadway Design
Manual or it may utilize a modified 6-lane roadway section. The 4-lane section could use
a 19.8m (65') typical section half-width to accommodate the 6-lane section. The 4-lane
section could be evaluated to accommodate the future transition from the 4-lane section
to the 6-lane section; this may include a recommendation to construct the outside four
lanes of the 6-lane section.
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The proposecr improvements at the Bell Road and El Mirage Road intersection may
include dual left turn lanes southbound on E1 Mirage Road to eastbound Bell Road and an
exclusive right turn lane on westbound Bell Road to northbound El Mirage Road. The
lane alignment along El Mirage Road south ofBe11 Road will need to be evaluated to
provide continuous alignment with El Mirage Road north ofBe11 Road. An existing box
culvert under El Mirage Road just north of the intersection with Bell Road may require
extension if the widening of El Mirage Road is required.

The only other access to El Mirage Road between Bell Road and Beardsley Road is the
"T" intersection ofEl Mirage Road and Beardsley Road. El Mirage Road dips at the
intersection to meet a depressed Bearsdley Road and allows access to Sun City. This dip
appears to be artificial in nature to accommodate a Sun City welcome entrance. PB will
investigate eliminating the dip to improve the stopping sight distance along El Mirage
Road. Additional proposed improvements at the Beardsley Road and El Mirage Road
intersection may include; signalization, a left tum lane northbound on £1 Mirage Road to
westbound Beardsley Road, an exclusive right tum lane southbound on El Mirage Road
to westbound Beardsley Road, and a left turn lane eastbound on Beardsley Road to
northbound El Mirage Road. An existing box culvert under El Mirage Road just south of
the intersection with Beardsley Road may require extension if the widening ofEI Mirage
Road is required.

Existing El Mirage Road from Bell Road to Beardsley Road has curb and gutter on the
west edge of the roadway. The east side of the roadway has no curb, gutter or sidewalk.
A one-way crown sloping from west to east provides the necessary pavement drainage.
Runoff from the existing roadway flows overland to the south and to the east, eventually
draining to the Agua Fria River. The existing privacy fence along the west side ofEI
Mirage Road is noticeably higher than the existing roadway.

Runoff from the proposed roadway could be collected in a roadside ditch and conveyed
south to the drainage channel parallel to the north side ofBell Road. The proposed
roadway widening will increase runoff from the right-of-way. Providing a collection
system will reduce the impact to the adjoining properties and facilitate the development
of these properties. The existing roadway will not be suitable for the proposed
improvements due to the one-way cross slope. The existing curb & gutter may be
utilized for the proposed improvements.
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