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El Mirage Road Candidate Assessment Report
Beardsley Road to Loop 303 Number C99-0786-18

FINAL
CANDIDATE ASSESSMENT REPORT

FOR

EL MIRAGE ROAD
BEARDSLEY ROAD TO LOOP 303

PROJECT NO. C-99-0786-18
SEC. 13, 14,23 & 24, T.4N. R.1W G&SRB&M

MARICOPA COUNTY DEPARTMENT OF
TRANSPORTATION PLANNING DIVISION

January, 1999

Project Name: El Mirage Road

Project Termini: Beardsley Road to Loop 303

Requested by: Sun City Home Owners Association

Improvement Requested: Widen a 2-lane roadway between Beardsley Road and Deer Valley
Drive with drainage improvements. Construct a new road from Deer Valley Drive to the
future Loop 303 with an intersection and drainage improvements.

PM,, Area: Yes Length: 3.279 Kilometers (2.00 Miles)

Summary Cost Estimated: $8,067,122

EXECUTIVE SUMMARY

The purpose of the El Mirage Road — Beardsley Road to Loop 303 Candidate Assessment Report
1s 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
Beardsley Road to Deer Valley Drive from the existing 2-lane roadway section and the
- construction of a new roadway from Deer Valley Drive to Loop 303. Both 4-lane and 6-lane
roadway sections were considered. The 4-lane and 6-lane alternatives meet MCDOT standards
for a modified major urban arterial. The project includes a drainage evaluation and a traffic
study of the future intersections at El Mirage Road — Deer Valley Drive and El Mirage Road —
Loop 303.
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The concepts developed for the study include two alternatives, Alternatives A and B, for the
widening of El Mirage Road from Beardsley Road to Deer Valley Drive. 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. Curb and gutter will be installed on the west edge of pavement in these sections to
channel on site drainage flows. Alternative B 1s based on a complete removal of the existing
pavement and construction of a new roadway section with a normal 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 and corresponding excavation on the east side of
the wash to maintain the hydraulic capacity of the wash. Design alternate drawings and typical
cross sections are shown in the Appendix.

Four alternative alignments, Alternatives 1 through 4, were evaluated for the new roadway
section of El Mirage Road from Deer Valley Drive to Loop 303. Both 4-lane and a 6-lane
roadway sections were considered for all four alignments. The first alignment crosses the
McMicken Dam Outlet Wash just south of proposed Loop 303. This requires a 9 barrel box
culvert. The second alignment is located west of the McMicken Dam Outlet Wash to eliminate
the wash crossing south of proposed Loop 303. The crossing will be required north of Loop 303
as El Mirage Road is extended to the north. The third alignment closely follows the existing
curve from El Mirage Road to Deer Valley Drive. It then curves north approximately one-half
mile west of El Mirage Road to intersect with Loop 303 along the midsection line. The fourth
alignment is located between the second and third alternatives. Alternative four also intersects
Loop 303 at the midsection line. The alternatives were evaluated based on drainage impacts,
potential utility impacts, constructibility, traffic service, and cost. All alternatives include traffic
signals at the intersections of El Mirage Road with Deer Valley Drive and Loop 303 and culvert
crossings of the channel north of Deer Valley Drive. Alternatives 1, 2 and 4 include realignment
of the McMicken Dam Outlet Wash north of Deer Valley Drive. 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
Beardsley Road and Deer Valley Drive. The recommended alternative meets the projected ADT
in 2020, provides the necessary drainage requirements, is highly constructable and the estimated
cost 1s reasonable for the benefits provided. Alternative 2, 4-lane is recommended from Deer
Valley Drive to Loop 303.

The estimated total cost of the recommended alternatives is $8,067,122 which includes
$5,394,476 for construction, $647,338 for design, $809,171 for construction management,
$369,000 for right-of-way, $40,800 for utility relocation, $132,000 for 404 mitigation and
$647,338 for administration. See the Cost Estimate Section of this report for the assumptions
used in developing the construction cost estimate.

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

Project Name:
El Mirage Road from Beardsley Road to Loop 303 (See next page for Vicinity Map).

General Description and Location of the Project Area:

El Mirage Road from Beardsley Road to Loop 303 is located in the north central part of
Maricopa County as shown in the Vicinity Map. The map shows the proximity of the project to
the Agua Fria River, the Cities of Peoria and Surprise. The entire portion of the proposed project
resides within Maricopa County. Sun City West, a retirement community, is currently the major
traffic generator along El Mirage Road from Beardsley Road to Deer Valley Drive. Future
residential development north and west of the project location has the potential to add a
significant amount of traffic to the study area. The Bodine Property, located north of Deer
Valley Drive and west of El 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 not considered in the analysis conducted for this
report. The intersection of El Mirage Road and the proposed Loop 303 is initially planned as an
at-grade intersection with a future traffic interchange. Lake Pleasant, a regional park, is located
approximately 21 Kilometers (13 Miles) north of the study area.

Available information on the Existing Roadway Surface and Shoulder Areas:

El Mirage Road from Beardsley Road to Deer Valley Drive was paved in June, 1984 with 50mm
(2 inches) of asphaltic concrete on a 200mm (8-inch) aggregate base course. The last
improvement was a SO0mm (2-inch) rubberized overlay applied in November 1997. Pavement
corings taken in November 1998 indicate pavement thicknesses of 75mm (3 inches) to 100mm (4
inches) and an aggregate base course of 76mm (3 inches) to 180mm (7 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 (IRI) rating of 91.14 and a SUFFICIENCY rating of 74. El
Mirage Road from Deer Valley Drive to Loop 303 currently does not exist.

TRAFFIC INFORMATION

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 with Beardsley Road, Deer Valley Drive
and the future Loop 303. EI Mirage Road is a 2-lane asphalt rural highway northwest of the
Phoenix metropolitan area. The roadway primarily serves the community of Sun City West
today. The road is bounded by Sun City West on the west, and McMicken Dam Outlet Wash on
the east. The posted speed limit is 80km/h (50mph). There is a 55km/h (35mph) speed advisory
at the cormner where El Mirage Road turns west and becomes Deer Valley Drive. Advisory
speeds for the other curves are 65km/h (40mph). The terrain is level. The only cross streets
which intersect El Mirage Road are Beardsley Road and Deer Valley Drive. The intersection
with Beardsley Road is stop sign controlled, with stop signs on all 3 approaches. There is no
development north and east of the road at this time.
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Traffic Information and Analysis:
Current and historical counts were provided by Maricopa County, and are tabulated below.
These are two-way, 24 hour counts. Traffic Research and Analysis, Incorporated (TRA) took the

1998 counts in September.

Existing Counts

On Location At 1998 | 1997 | 1995 | 1994
El Mirage Road North Leg | Beardsley Road | 3110 | 3787 | 3196 | 3692
El Mirage Road South Leg | Beardsley Road | 7765

Beardsley Road West Leg | El Mirage Road | 5074 | 5239

Deer Valley Drive West Leg El Mirage Road 3200

TRA also conducted turning movement counts at the intersections of El Mirage Road with
Beardsley Road. These counts were also taken in September, 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 in the Appendix
with the level of service calculations.

Future traffic projections were made with the Maricopa Association of Governments (MAG)
transportation planning model. Model volume plots were provided by MCDOT. Volumes on
the proposed segment of El Mirage Road between Deer Valley Drive and Loop 303 were
interpolated from the 2020 model volumes and the existing volumes on the section of El Mirage
Road south of Deer Valley Drive. 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 El Mirage volumes. These
traffic projections represent 2-way ADT’s and are shown in the following table.

Future Volumes

On Location At 20

20| 2010 2001
El Mirage Road South Leg | Beardsley Road 22564 | 12392 | 10561
El Mirage Road | North Leg | Beardsley Road 22352 4702 3110
El Mirage Road North Leg | Deer Valley Drive 16133 | 10213 4886
El Mirage Road North Leg | Loop 303 4303 3761 3273
Beardsley Road West Leg El Mirage Road 13256 | 9489 9620
Deer Valley Drive West Leg El Mirage Road 9032 3793 3200
Loop 303 West Leg El Mirage Road 23368 | 13529 5022
Loop 303 East Leg El Mirage Road 35654 | 13137 5022

Vehicle classification counts were obtained from ‘Traffic On Arizona Highways, 1992°. A count
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.
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Vehicle Classification (In Percent)

SU T
On Location At Motorcycles | Cars RVs | Buses | Trucks Trucks
US60 | ATR 24 0.34 94.05 0.00 0.07 4.18 1.36

The Level Of Service (LOS) was determined using Highway Capacity Software (HCS), version
2.1g. The procedure for 2-lane rural highways was used for the existing segment between
Beardsley Road and Deer Valley Drive. The multi-lane highway procedure was used for the
proposed extension of El Mirage Road north to Loop 303 and the proposed improved sections.
The peak hour volume for the existing segment was provided by MCDOT from their annual
counts. The AM and PM peak hours were compared, and the higher peak hour volume used. K
factors were between 9 and 10 percent, with an average of 9.44%. The K factor is the ratio of the
peak hour traffic to the ADT. This average K factor was used to derive peak hours for the future
extension of El Mirage Road north of Deer Valley Drive. The average directional split was
60/40 as measured in the counts.

LOS is a measure of the quality of operation of the road as perceived by motorists. LOS A is the
best, and LOS F 1s the worst. LOS E represents the roadway operating at its 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 HCS is in Appendix C, and the results
shown in the following table:

Level of Service: No Build Alternative

On Location At 2020 | 2010 | 2001 1998
El Mirage Road North Leg Beardsley Road F B B B
Volume/Capacity 1.04 0.22 0.15 0.15
Ratio (V/C)

The LOS becomes unacceptable in 2020. 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 improvement is as follows:

Level of Service: 4-Lane Alternative

| On Location At 2020 | 2010 | 2001
El Mirage Road North Leg Beardsley Road B A A
El Mirage Road North Leg Deer Valley A A A

Drive

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:
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Level of Service: 6-Lane Alternative

On Location At 2020 | 2010 | 2001 1996

El Mirage Road North Leg Beardsley Road A A A A

El Mirage Road North Leg | Deer Valley A A A A
Drive

The year signalization will be required was evaluated using the unsignalized intersection module
of HCS.

Intersection Level of Service: No Build Alternative

Intersection 2020 2010 2001 1998
El Mirage Road/Beardsley Road Bk CiC B/C A/A
(AM/PM)

Volume/Capacity Ratio (V/C) >1/>1 | 0.53/0.58 | 0.46/0.52 | 0.31/0.35

The intersection reaches capacity in 2001. The intersection was then evaluated with El Mirage
Road improved to a 4-lane minor arterial. Left turn bays were assumed to be provided on both

El Mirage Road and Beardsley Road. The assumed lane configurations are shown in Appendix
C.

Intersection Level of Service: 4-Lane Alternative

Intersection 2020 2010 2001 1998
El Mirage Road/Beardsley Road (AM/PM) F/F B/B A/B A/A
Volume/Capacity Ratio (V/C) >1/>1 0.40/0.43 | 0.35/0.38 | 0.24/0.26

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 HCS 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.

Signalized Intersection Capacity Analysis: No Build Alternative

Intersection 2020 2010 2001
El Mirage Road/Beardsley Road (AM/PM) | Near/Under | Under/ Under | Under/Under
Volume/Capacity Ratio (V/C) 0.86/0.81 0.54/0.44 0.35/0.41

Since the intersection is near capacity in 2020, it was re-evaluated with the 4-lane E1 Mirage
Road:

Signalized Intersection Capacity Analysis: 4-Lane Alternative

Intersection 2020
El Mirage Road/Beardsley Road (AM/PM) Under/Under
Volume/Capacity Ratio (V/C) 0.58/0.67
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The intersection performs adequately with the 4-lane section.

The intersection of El Mirage Road and Deer Valley Drive was also evaluated. However, here
there were no existing turning movements on which to estimate future turns when El Mirage
Road is extended north. Based on the MCDOT ADT signalization warrant (10,000 ADT on the
major street, and 3,000 ADT on the minor street), this intersection will require signalization in
the year 2010. Lane configuration was estimated by comparing 15% of the directional peak hour
traffic to the maximum of approximately 250 vehicles per hour that a single turn lane can
accommodate. Using this criterion, single left and right turn lanes were provided on all
approaches, with dual right turn lanes for eastbound Deer Valley Drive (when signalized).

At El Mirage Road and Loop 303, the signalization warrant is also met in 2010. Lane
configuration should be separate left and right turn lanes for all approaches, and dual left tum
lanes for east and westbound Loop 303 (dual left turn lanes require signalization).

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.

Accidents on El Mirage Road: Beardsley Road to Deer Valley Drive

Incident | Accidents Severity Accidents Light Accidents
Right Angle 0 No Injury 2 Daylight 0
Left 0 Injury - 0 Darkness 2
Turning Unknown
Rear End 0 Possible 0 Dawn 0
Injury

Side Swipe 2 Non - 0 Dusk 0
Incapacitating

Single 0 Incapacitating 0

Vehicle

Other 0 Fatal 0

Total 2 Total 2 Total 2

This comes out to an average of 1 accident per year. Only 1 of the 2 accidents was 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 in the Appendix.

Conclusions and Recommendations:

Alternative A, 4-lane configuration is recommended between Beardsley Road and Deer Valley
Drive. Alignment Alternative 2 4-lane section is recommended from Deer Valley Drive to
Proposed Loop 303. Widening El Mirage Road to 4-lanes will give it an acceptable level of
service into the year 2020 and beyond. El Mirage Road and Deer Valley Drive will require
signalization along with the proposed improvements. Separate left and right turn lanes should be
provided on eastbound Deer Valley Drive. Signalization will be also be necessary at the El
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Mirage Road/Loop 303 intersection. Signalization should be implemented with dual left turns on
Loop 303 and protected left turn phasing. Single lefts should be adequate for the El Mirage Road
approaches through the next 20 years. Separate right turn lanes should be provided on all
approaches. '

Construction Traffic Management Evaluation and Recommendation:

Currently, no commercial, industrial or residential properties are accessed from El Mirage Road
between Beardsley Road and Loop 303. The McMicken Dam Outlet Wash to the east and a fully
developed Sun City West to the west preclude access to El Mirage Road between Beardsley
Road and Deer Valley Drive. Land along the McMicken Dam Outlet Wash was purchased to
prevent development within the floodway. 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 development,
Lakeview, will require access to El Mirage Road north of the proposed Loop 303.

The recommended 4-lane roadway between Beardsley Road and Deer Valley Drive is
constructed by maintaining traffic on the roadway while the new northbound lanes are
constructed. The roadway will be widened by placing fill east of the existing roadway in the
McMicken Dam Outlet Wash. The wash will be widened by excavating the east bank to
maintain the hydraulic capacity of the wash. It is recommended that sufficient roadway
embankment be constructed to accommodate the ultimate 6-lane configuration as part of the
initial widening. The improvements at the Deer Valley Drive - El Mirage Road intersection will
be built with traffic maintained in reduced lane widths or with a reduction in the number of
available lanes. El Mirage Road does not exist between Deer Valley Drive and Loop 303,
therefore, no traffic management will be required to construct this section.

DESIGN CRITERIA

Functional classification Urban Principal Arterial
Level of service C

Design year 2010 and 2020

Design vehicle WB-50

Design speed 100 km/h (60mph)
Posted speed 70km/h (45mph)
Maximum super-elevation 0.06m/m

Minimum radii 410m (1350 feet)
Lane widths 3.6m (12 feet)

Shoulder width N/A

Median 4.2m (14 feet)
Roadway cross-slope 0.02m/m

Shoulder cross-slope N/A

Embankment cut/fill slopes 1:4 max

Clear zone 9.1m (30 feet)
Minimum stopping sight distance 160m (525 feet)
Minimum passing sight distance 640m (2,100 feet)
Sidewalks 1.4m (5 feet)

Maximum longitudinal grade 5.00%
-11 -
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Minimum longitudinal grade 0.25%

Minimum K-factors for vertical curves dependent on vertical geometry

Curb and gutter types MCDOT 2030, MAG 220 type A

Curb return radii 10.5m (35 feet)

Tapers L=WS, where W=offset, S=design speed, L=Taper length
Traffic Signals required

Pavement markings required

Signing plans required

Guardrails N/A

Vertical clearance N/A

Pavement design life dependent on geotech report

Drainage criteria 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

DRAINAGE INFORMATION
Existing Conditions

Existing El Mirage Road is constructed along the west side of the McMicken Dam Outlet Wash
from Beardsley Road to Deer Valley Drive. Figure 4, Sheet 1 shows the topography of the area
before the construction of Sun City West. 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 1s 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 McMicken Dam Outlet Wash parallels the east side of El Mirage Road from Deer Valley
Drive to a point 410m (1,350 feet) south of Beardsley Road, where the wash makes a ninety-
degree turn to the east, toward the Agua Fria River. Existing concrete hardbank helps keep the
ninety-degree bend from washing out. A portion of the hardbank is adjacent to the roadway.
The wash has been delineated and recorded as a FEMA floodplain. The section of wash adjacent
to existing El 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.
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The McMicken Dam Outlet Wash is also a delineated floodplain between Deer Valley Drive and
the Outlet Channel. North of Deer Valley Drive, the wash crosses undeveloped land owned by
the Flood Control District of Maricopa County. The wash is unimproved north of Deer Valley
Drive. The floodplain is delineated on FIRM No. 04013C1155 F, Maricopa County, Arizona
and Incorporated Areas, December 3, 1993. The relevant portion of the map is shown on Figure
4, Sheet 3.

The existing pavement on El Mirage Road between Beardsley 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
wash. '

Hydrology

Off-site hydrology is of primary concern on this project. The Flood Control District has made
hydrologic and hydraulic models from the floodplain delineation study available for use in the
preparation of this report. The models were created during the preparation of the Wittman Area
Drainage Master Study.

Hydrology for roadway drainage was determined using the Rational Method as described in the
Drainage Design Manual for Maricopa County, Arizona, Vol. 1, Hydrology by the Flood Control
District of Maricopa County. Roadway drainage design is based on the 10-year storm. Storm
drains and roadside ditches are sized to convey the peak runoff produced by the 10-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 10-year storm is the only return period applicable to the
roadway drainage design of the project. Flows for the 50-year and 100-year storm were not
calculated.

The following runoff coefficients were used:

Runoff Coefficients
Surface C
Pavement 0.95

West Shoulder 0.70
East Shoulder 0.70
Median 0.70

Times of concentration are based on Equation 3.2:
Tc___] 1.4L0.5Kb0.528-0.311-0.38
Intensities were read from Figure 3.2 of the Drainage Design Manual.

On-Site Drainage Design: Beardsley Road to Deer Valley Drive

Drainage of the roadway between Beardsley Road and Deer Valley Drive is comparatively
simple. In all proposed alternatives, the roadway drainage will be directed to the McMicken
Dam Outlet Wash via storm drains or directly via sheet flow off the roadway. Flows are

- L5 -
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primarily collected at low points or in the reverse curves of superelevations. Inlets are not
required to remove flows that cause excessive pavement encroachment. 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 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. Four outside 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 lanes and a raised median to the inside.

The existing pavement in the curves between Stations 4+700 and 5+190 will be removed. The
pavement in this section drains to the wash, creating an adverse superelevation. The
superelevation will be corrected. This causes a portion of the roadway to drain west, creating a
pond at the west gutter. Storm drains with catch basins will be provided as shown on the design
alternate sheets in the Appendix.

There is an existing sag curve at approximately Station 4+789. The sag will remain in place.
Inlets and a discharge pipe will be used to drain the sag.

The infield created at the intersection of Deer Valley Drive and El Mirage Road will require an
area drain which discharges to the wash.

On-Site Drainage Design: Deer Valley Drive to Loop 303

The recommended alternative north of Deer Valley Drive is Alternative 2. The alignment will
follow the west side of the Outlet Wash. The recommended 4-lane configuration has a raised
median without curb and gutter at the outside edges of pavement. The proposed alignment is
along a low, flat ridge. The roadway slopes gently to the south from the proposed Loop 303
interchange to Deer Valley Drive. Runoff that drains off the west edge of pavement would be
collected in a roadside ditch and conveyed south to discharge to the Deer Valley Channel. The
ditch required to convey the expected runoff will be less than 0.3m (1 foot) deep and 4.3m (14
feet) wide. The flows will be accommodated in a minimal roadside drainage swale or ditch.
Runoff that drains off the east edge of pavement would be allowed to drain directly to the Outlet
Wash. Runoff conveyed against the median curbs is collected and discharged to the Outlet Wash
with catch basins and short discharge pipes before a superelevation transition shifts the
concentrated runoff to the opposite side of the road.

McMicken Dam QOutlet Wash- Beardsley Road to Deer Valley Drive:

Construction of El 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.

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
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noted at River Station 0.579, near the ninety-degree bend south of Beardsley Road. Output
sheets are shown in the Appendix.

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.

Approximate toe of fill lines were determined for the prism of El Mirage Road. The cross
sections of the existing wash were then modified to reflect the encroachment due to the
construction of El 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 also included in the Appendix to show flow velocities before and after the
encroachment. The Flood Control District has indicated that bank armoring will be required if
velocities are increased. It is recommended that the channel be widened to the east to match the
embankment constructed 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.

McMicken Dam QOutlet Wash- Intersection of Deer Valley Drive:

As shown on the design alternative sheets, the intersection of Deer Valley Drive is expected to
encroach considerably on the wash in the recommended alternative. Current alignment of the
wash would threaten the roadway at the intersection. It is recommended that the wash be
widened and realigned north of Deer Valley Drive. Cross sections of the existing and proposed
conditions with the SPF water surface elevations are included in the Appendix.

Deer Valley Drive Channel

An existing channel parallels the north side of Deer Valley Drive. The channel was constructed
to divert runoff from the north and northwest to the McMicken Dam Outlet Wash. Extending El
Mirage Road north of Deer Valley Drive requires crossing the channel. The configuration of the
intersection in the recommended alternative requires realignment of the channel as shown on the
design alternate sheets. The bottom of the channel requires widening to reduce flow velocities
and to accommodate the width of the proposed box culvert. A 4 barrel, 2700 mm by 2400 mm (8
feet by 6 feet) is recommended. It is recommended that the box culvert be constructed
sufficiently long to accommodate a future widening to a 6-lane configuration. The culvert will
pass the 50-year peak without overtopping the roadway. The peak flow of 35 cms (1239 cfs) was
taken from the hydrology model. Channel hydraulic calculations and an HYS8 analysis are
included in the Appendix.

LAND USE

The land occupied by the project site is in an unincorporated portion of Maricopa County.
Between Beardsley Road and Deer Valley Drive, the land west of the project is 100% developed
with residential dwellings (Sun City West). The land adjacent to the project to the east between
Beardsley Road and Deer Valley Drive is the McMicken Dam Outlet Wash. There is no access
to El Mirage Road currently available within the project limits. No development currently exists
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between Deer Valley Drive and Loop 300. Much of the land along the McMicken Dam Outlet
Wash has been purchased by the Flood Control District of Maricopa County to prevent
development in the floodplain. It is anticipated the Bodine property north of Deer Valley Drive
and 0.8 kilometers (0.5 miles) west of El Mirage Road will be developed into approximately
2,300 residential units. The parcel located at the northwest corner of El Mirage Road and Deer
Valley Drive is State Land.

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 recommended that the McMicken Dam Outlet Wash be widened to south of Deer Valley
Drive to maintain the hydraulic capacity of the existing channel.

RIGHT-OF-WAY

This existing right-of-way width is 15.2m (50 feet) between Beardsley Road and Deer Valley
Drive. No roadway right-of-way currently exists between Deer Valley Drive and Loop 303

The proposed right-of-way is 39.6m (130 feet).

No Temporary Construction Easements (TCE) are anticipated.

ENVIRONMENTAL INFORMATION
The following environmental overview was provided by MCDOT:

¢ El Mirage Road extends for three miles north of Bell Road as a two-lane, paved roadway, and
then turns west and becomes Deer Valley Drive. El Mirage Road does not exist between
Deer Valley Drive and the proposed Loop 303 roadway. Land use in this unincorporated part
of Maricopa County is the residential Del Web retirement community of Sun City West west
of El Mirage Road north of Bell Road to Deer Valley Drive. Open desert scrub land is east
of El Mirage Road and north of the El Mirage and Deer Valley Drive Intersection up to the
end of the project area.

¢ In the vicinity of the El Mirage and Deer Valley Drive Intersection drainage from the
northwest and northeast tie into the McMicken Drainage Channel, which eventually conveys
drainage to the Agua Fria River to the southeast. The washes and McMicken Channel exhibit
areas of dense riparian vegetation. The habitat created along these drainage areas provides
for a large variety of plant and animal wildlife. While no known threatened and endangered
species are identified as likely to occur in the area, a biological evaluation of this two-mile
segment should be anticipated as part of the environmental clearance. This would include a
desert tortoise survey for the project area.

No wetlands are in the proposed project area. Random desert dumping of domestic and
commercial building waste is present, but no hazardous waste sites or landfills are located in
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Right-of-way Areas (SM)

Owner Parcel Number Alternative A | Alternative B | Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 Total

FCDMC 52 F-2 503-53-45 10,106 10,024 20,131
FCDMC 53F 503-53-34A 15,269 14,712 29,981
FCDMC 53F 503-53-34D 16,145 16,501 32,646
FCDMC 55F 503-53-47 35,166 35,168 4,344 9,763 84,441
FCDMC Sun City West Drainage Tracts 30,293 30,293 60,586
State Land -- 84,329 45 466 129,795
Bodine 503-53-32 16,910 16,910 33,820
Bodine 503-53-33 19,953 8,064 28,017
Repubic National Bank [503-53-35A 8,853 8,853 17,706
SQ Partnership 503-53-34E 7,864 7,864 15,728
Total 30,293 30,293 76,687 76,405 142,253 96,920 452,851

Right-of-way Areas (Ac)

Owner Parcel Number Alternative A | Alternative B | Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 Total

FCDMC 52 F-2 503-53-45 2.50 2.48 4.97
FCDMC 53F 503-53-34A 34T 3.64 7.41
FCDMC 53F 503-53-34D 3.99 4.08 8.07
FCDMC 55F 503-53-47 8.69 8.69 1.07 2.41 20.87
FCDMC Sun City West Drainage Tracts 7.49 7.49 14.97
State Land -- 20.84 11.23 32.07
Bodine 503-53-32 418 418 8.36
Bodine 503-53-33 4.93 1.99 6.92
Repubic National Bank |503-53-35A 219 219 4.38
SQ Partnership 503-53-34E 1.94 1.94 3.89
Total 7.49 7.49 18.95 18.88 35.15 23.95 111.90
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the project area. There is a possibility of abandoned mines occurring adjacent to the roadway.
The project is within Maricopa County’s PM,, non-attainment area.

The potential for archaeological resources exists, therefore a cultural resources survey will
include in the environmental clearance process. A Section 404 Water Quality Permit will be
necessary for any dip, bridge or culvert crossing, channel realignment, bank stabilization, or
other activities within drainageways considered to be “waters of the U.S.”

The following is provided by Parsons Brinckerhoff:

¢

Extensive work 1s 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 roadway improvements. 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 of Engineers. Relatively high mitigation costs
are expected in this reach.

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
1s mostly scrub growth with little or no mature cacti or trees. It is expected that
approximately 7.4 hectares (18.2) acres will be disturbed during construction of the
recommended alternative. Mitigation costs are expected to be lower for this reach than they
would be for the reach above Deer Valley Drive.

The channel along Deer Valley Drive is a manmade channel constructed to convey runoff
around Sun City West. It is not known if this channel will be declared "waters of the U.S.".
The disturbance of this channel is relatively small at approximately 0.2 hectares (0.5 acres) in
the recommended alternative.

GEOTECHNICAL ENGINEERING AND PAVEMENT DESIGN

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.

DISCUSSION OF ALTERNATIVES

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

No Build Alternative:
The no-build alternative would retain the existing two-lane roadway with no capital
improvements.
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Beardsley Road to Deer Valley Drive - Alternative A, 4-Lane (Recommended Alternative):
Improve El Mirage Road between Beardsley Road and Deer Valley Drive to a modified 4-lane
urban principal arterial in accordance with MCDOT Roadway Design Manual. The typical
section will include two new 3.6m (12-foot) lanes plus a 1.5m (5-foot) outside shoulder and a
1.8m (6-foot) inside shoulder for northbound travel. The existing pavement is to remain in place
and be used to extent possible for the southbound two 3.6m (12-foot) lanes, 1.5m (5-foot) inside
shoulder and 1.8m (6-foot) outside shoulder, with a 6.8m (22-foot) uncurbed median. Curb and
gutter will be installed at the edge of pavement 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). There are no proposed improvements to Beardsley
Road. Deer Valley Drive will be realigned to provide a ninety-degree “T” intersection with El
Mirage Road. The existing roadway has a one-way crown which slopes into the McMicken Dam
Outlet Wash. A series of horizontal curves on the existing roadway north of Beardsley Road will
require reconstruction to correct the reverse crown. An existing privacy wall borders the R/W
immediately west of El Mirage Road. Although the wall is only about 3.6m (12 feet) from the
edge of the existing roadway, it does not present a hazard. The wall 1s flush with no protruding
pilasters or architectural treatments. No accidents have been recorded which involve the wall.

McMicken Dam Outlet Wash parallels the east side of El Mirage Road from Deer Valley Drive
to a point 410m (1,350 feet) south of Beardsley Road. 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 El Mirage Road and the wash are widened in a similar fashion to the south of Beardsley
Road. On-site drainage will be collected from the roadway and median and discharged to the
wash.

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

Disadvantages include the reverse crown for the southbound traffic, which is contrary to the
driver’s expectation.

Beardsley Road to Deer Valley Drive - Alternative A, 6-Lane:

Improve El Mirage Road between Beardsley Road and Deer Valley Drive to a modified 6-lane
urban principal arterial in accordance with MCDOT Roadway Design Manual. The typical
section will include two 3.6m (112-foot) lanes and one 4.3m (14-foot) lane for northbound travel
plus a 1.5m (5-foot) outside shoulder. The existing pavement is to remain in place and be used
to the extent possible for the southbound section which includes two new 3.6m (12-foot) lanes
plus one 4.3m (14-foot) lane with a 1.8m (6-foot) outside shoulder. A raised median, 1.2m (4
feet) in width is included. Curb and gutter will be installed at the edge of pavement 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). There are no
proposed improvements to Beardsley Road. Deer Valley Drive will be realigned to provide a
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ninety-degree “T” intersection with El Mirage Road. The existing pavement will remain in place
to the greatest extent possible. The existing roadway has a one-way crown which slopes into the
McMicken Dam Outlet Wash. A series of horizontal curves on the existing roadway north of
Beardsley Road will require reconstruction to correct the reverse crown. An existing privacy
wall borders the R/W immediately west of El Mirage Road. Although the wall is only about
3.6m (12 feet) from the edge of the existing roadway, it does not present a hazard. The wall is
flush with no protruding pilasters or architectural treatments. No accidents have been recorded
which involve the wall.

A raised median is recommended versus a continuous left turn 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
raised median over a continuous left turn lane. The costs associated with the recommendation
include single curb and median landscape or median caps for the raised median option versus the
pavement for the continuous left turn lane option.

McMicken Dam Outlet Wash parallels the east side of El Mirage Road from Deer Valley Drive
to a point 410m (1,350 feet) south of Beardsley Road. Widening of the roadway will be
accomplished by building embankment in the wash. 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 El Mirage
Road and the wash are widened in a similar fashion to the south of Beardsley Road. On-site
drainage will be collected from the roadway and discharged to the wash.

Advantages include the utilization of the existing pavement, the minimal drainage improvements
required and minimal traffic maintenance during construction.

Disadvantages include the reverse crown for the southbound traffic, which is contrary to the
driver's expectation.

There are no known design exceptions at this time.

Beardsley Road to Deer Valley Drive - Alternative B, 4-Lane:

Improve El Mirage Road between Beardsley Road and Deer Valley Drive to a modified 4-lane
urban principal arterial in accordance with MCDOT Roadway Design Manual. The typical
section will include two 3.6m (12-foot) lanes plus a 1.8m (6-foot) outside shoulder and a 1.5m
(5-foot) inside shoulder in both directions with a 6.8m (22-foot) uncurbed median. Curb and
gutter will be installed at both edges of 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 100km/h (60mph).
There are no proposed improvements to Beardsley Road. Deer Valley Drive will be realigned to
provide a ninety-degree “T” intersection with El Mirage Road. The existing pavement will be
removed and replaced with a normal crown section. An existing privacy wall borders the R/'W
immediately west of El Mirage Road. The east edge of pavement will have curb and gutter,
satisfying clear zone requirements.
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McMicken Dam Outlet Wash parallels the east side of El Mirage Road from Deer Valley Drive
to a point 410m (1,350 feet) south of Beardsley Road. 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 south of Beardsley
Road. On-site drainage will be collected from the roadway and median and discharged to the
wash.

Advantages include normal crown section throughout, curbs on the outside edge for southbound
traffic, and reduced median width to minimize costs.

Disadvantages include the increased cost of removing existing pavement in order to reverse the
crown.

There are no known design exceptions at this time.

Beardsley Road to Deer Valley Drive - Alternative B, 6-Lane:

Improve El Mirage Road between Beardsley Road and Deer Valley Drive to a 4-lane urban
principal arterial in accordance with MCDOT Roadway Design Manual. The typical section will
include two 3.6m (12-foot) lanes, a 4.3m (14-foot) lane, a 1.8m (6-foot) outside shoulder and a
1.5m (5-foot) inside shoulder in both directions with a 1.2m (4-foot) raised median. Curb and
gutter will be installed at both edges of 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 100km/h (60mph).
There are no proposed improvements to Beardsley Road. Deer Valley Drive will be realigned to
provide a ninety-degree “T" intersection with El Mirage Road. The existing pavement will be
removed and replaced with a normal crown section. An existing privacy wall borders the R/W
immediately west of El Mirage Road. The east edge of pavement will have curb and gutter,
satisfying clear zone requirements.

McMicken Dam Outlet Wash parallels the east side of El Mirage Road from Deer Valley Drive
to a point 410m (1,350 feet) south of Beardsley Road. 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 El Mirage Road and the wash are widened in a similar fashion to the south of Beardsley
Road. On-site drainage will be collected from the roadway and discharged to the wash.

Advantages include normal crown section throughout, curbs on the outside edge for southbound
traffic, and reduced median width to minimize costs.

Disadvantages include the increased cost of removing existing pavement in order to reverse the
CrOwn.
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There are no known design exceptions at this time.

Deer Valley Drive to Loop 303 — Alternative 1, 4-Lane:

El Mirage Road extends for three miles north of Bell Road as a two-lane, paved roadway, and
then turns west and becomes Deer Valley Drive. El Mirage Road does not exist between Deer
Valley Drive and the proposed Loop 303. The alignment shown in Alternative 1 is along the
west side of the McMicken Dam Outlet Wash. The road crosses the wash 450 meters (1475 feet)
south of the intersection with proposed Loop 303. The typical section will include a new 3.6m
(12-foot) lane, a 4.3m (14-foot) lane and a 1.5m (5-foot) outside shoulder for travel in each
direction with a 4.2m (14-foot) raised median. There is no curb and gutter or sidewalks. 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). The intersection of El Mirage Road and the proposed Loop 303 will be a signalized at
grade intersection with turn lanes.

There are no outside gutters. Runoff generated on the roadway drains off the road in a normal
crown section and toward the median in superelevated section. On-site runoff generated east of
the centerline would be allowed to return to McMicken Dam Outlet Wash. Runoff generated
west of the centerline would flow south in a roadside ditch to the channel along the north side of
Deer Valley Drive. The land west of the road is owned by the Flood Control District. The ditch
required to convey the expected runoff will be less than 0.3m (1 foot) deep and 4.3m (14 feet)
wide. The flows will be accommodated in a minimal roadside drainage swale or ditch. Runoff
conveyed along the median curb would be collected and discharged to the wash before the
superelevation reverses, sending the concentrated flow across the pavement.

Construction of the Deer Valley Drive - El Mirage Road intersection requires realignment of a
portion of the channel which parallels the north side of Deer Valley Drive. A 4 barrel, 2700mm
by 2400mm (8-foot by 6-foot) box culvert is required to convey the channel through the
Intersection. The intersection is expected to encroach into the McMicken Dam Outlet Wash.
Realignment of the wash is required to maintain the hydraulic capacity of the wash.

A box culvert is required at Station 7+350 to carry the roadway over the Outlet Wash. A 9
barrel, 3600 mm by 2700 mm (12-foot by 8-foot) culvert will pass the 50-vear peak flow of 123
cms (4,348 cfs) without overtopping the roadway, as required by the drainage design criteria. As
seen on the design alternate sheet, regrading of the channel 1s required to improve the channel
capacity in the vicinity of the box culvert. There are some concerns of the performance of the
culvert in the SPF. Resolution of the culvert performance during the SPF is beyond the scope of
this report, but the following discussion is offered to outline the concerns associated with the
installation of the culvert.

The first concern is the diversion of flows by the roadway. The proposed roadway alignment is
along a slight ridge, which runs approximately north to south. The ridge roughly parallels the
wash. The roadway alignment was chosen to take advantage of a natural reverse curve in the
wash. The road crosses the wash at this location at nearly ninety degrees. minimizing the length
of the proposed culvert. As a result, the general condition is such that the roadway and the wash
run side by side, quickly cross and then continue side by side. The roadway does not form a
barrier across the entire floodpath of the wash. As long as flows are contained within the wash,
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the culvert can convey the flow. Once flows begin to back up behind the culvert, the wash will
no longer be able to contain the runoff and the roadway begins to divert the flows to the
west/southwest.

The roadway is to be elevated approximately 0.6m (2 feet) above the existing ground. As the
water surface elevation begins to rise upstream from the culvert, flows will be diverted
west/southwest along the west side of the roadway. The roadway does not rise south of the
culvert, it goes down the ridge. There is no chance for the water to pond behind the road and
eventually overtop, returning to the wash. The proposed alignment would divert flows during
the SPF to the Deer Valley Channel, west of the intersection with El Mirage Road. Forcing the
runoff to overtop the road in the vicinity of the culvert might be accomplished with berms
upstream from the culvert crossing. It may also be necessary to elevate the roadway south and
north of the culvert crossing to form an artificial dip crossing.

A second concern is the elevation in water surface caused by the SPF overtopping the roadway.
The proposed culvert would require a roadway surface of approximately 391.34m (1284.0 feet).
The HEC-RAS output of the existing condition shows water surface elevation of 390.77m
(1282.05 feet) at cross section 2.774 (just downstream from the proposed culvert). This is a
0.63m (2-foot) increase before flow starts to weir over the roadway. The proposed culvert is
shown approximately 12m (40 feet) longer than the minimum required to provide a 9m (30 feet)
clear zone at each end of the culvert. This was done to eliminate the need for guardrail. During
a storm event, it must be assumed that guardrail is clogged with debris. Flow must then go over
or around the guardrail. An attempt was made to model a culvert that would provide a roadway
elevation of 390.43m (1281.0 feet). This is roughly the top of bank elevation in the existing
condition. The wash invert is approximately 387.99m (1273.0 feet). Culvert height would be
limited to approximately 1200 mm (4 feet). A 26,3000mm (10-foot) barrel box culvert would be
needed to convey the 50-year storm without overtopping. The design solution for the culvert lies
somewhere between a bridge and a 26 barrel box culvert.

Advantages include a ninety-degree crossing of the McMicken Dam Outlet Wash and the most
direct route from north to south, minimizing the purchasing of private R/W.

Disadvantages include the cost of the McMicken Dam Outlet Wash crossing and the hydraulic
complications created by the culvert during the SPF.

There are no known design exceptions at this time.

Deer Valley Drive to Loop 303 — Alternative 1, 6-Lane:
A cost estimate and typical sections for the 6-lane section are provided, but plan view alternate
design sheets are not shown.

The typical section will include a 2 new 3.6m (12-foot) lanes, a 4.3m (14-foot) lane and a 1.8m
(6-foot) outside shoulder for travel in each direction with a 4.2m (14-foot) raised median. Curb
and gutter are included on both edges of 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 100km/h (60mph).
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The intersection of El Mirage Road and the proposed Loop 303 will be a signalized at grade
intersection with turn lanes.

See the discussion above for drainage related issues and the advantages/disadvantages associated
with this alternative. The 6-lane configuration will have curb and gutter at the outside edges of
pavement. Runoff would be discharged from the pavement in curb scuppers and conveyed in the
roadside ditches as under the 4-lane configuration.

Deer Valley Drive to Loop 303 — Alternative 2, 4-Lane (Recommended Alternative):

El Mirage Road extends for three miles north of Bell Road as a two-lane, paved roadway, and
then turns west and becomes Deer Valley Drive. El Mirage Road does not exist between Deer
Valley Drive and the proposed Loop 303. The alignment shown in Alternative 2 is along the
west side of the McMicken Dam Outlet Wash. It 1s west of the alignment shown in Alternative
1. The typical section will include a new 3.6m (12-foot) lane, a 4.3m (14-foot) lane and a 1.5m
(5-foot) outside shoulder for travel in each direction with a 4.2m (14-foot) raised median. There
1s no curb and gutter or sidewalks. 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). The intersection of El Mirage Road and the
proposed Loop 303 will be a signalized at grade intersection with turn lanes.

There are no outside gutters. Runoff generated on the roadway drains off the road in a normal
crown section and toward the median in superelevated section. On-site runoff generated east of
the centerline would be allowed to return to McMicken Dam Outlet Wash. Runoff generated
west of the centerline would be allowed to flow south in a roadside ditch to the channel along the
north side of Deer Valley Drive. The land west of the road is owned by the Flood Control
District. The ditch required to convey the expected runoff will be less than 0.3m (1 foot) deep
and 4.3m (14 feet) wide. The flows will be accommodated in a minimal roadside drainage
swale or ditch. Runoff conveyed along the median curb would be collected and discharged to the
wash before the superelevation reverses, sending the concentrated flow across the pavement.

Alternative 2 will not cross the McMicken Dam Outlet Wash south of the proposed Loop 303.
Alternative 2 would require El Mirage Road to cross the McMicken Dam Outlet Wash north of
the proposed Loop 303. Alternative 2 shifts the location of the El Mirage interchange west. El
Mirage Road must then curve east, north of the interchange to return to its original alignment.
This forces a culvert crossing of the wash between the interchange and the McMicken Dam
Outlet Channel to the north. The channel is shown on the Drainage Maps.

El Mirage Road would have to cross the wash at a skew angle of approximately seventy degrees
if the crossing is north of the interchange. The length of the box culvert proposed as part of
Alternative 1 would increase from 49m (160 feet) to 143m (468 feet) if placed on such a high
degree of skew. Costs would increase by nearly a factor of three.

Construction of the Deer Valley Drive - El Mirage Road intersection requires realignment of a
portion of the channel which parallels the north side of Deer Valley Drive. A 4 barrel, 2700mm
by 2400mm (8-foot by 6-foot) box culvert is required to convey the channel through the
intersection. The intersection is expected to encroach the McMicken Dam Outlet Wash.
Realignment of the wash is required to maintain the hydraulic capacity of the wash.
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Advantages of this alignment include reducing project costs and delaying the McMicken Dam
Outlet Wash crossing to a future date.

Disadvantages include a non ninety-degree crossing of the McMicken Dam Outlet Wash north of
the proposed Loop 303 and lengthening the route from north to south.

There are no known design exceptions at this time.

Deer Valley Drive to Loop 303 — Alternative 2, 6-Lane:
A cost estimate and typical sections for the 6-lane section are provided, but plan view alternate
design sheets are not shown.

The typical section will include a 2 new 3.6m (12-foot) lanes, a 4.3m (14-foot) lane and a 1.8m
(6-foot) outside shoulder for travel in each direction with a 4.2m (14-foot) raised median. Curb
and gutter are included on both edges of 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 100km/h (60mph).
The intersection of El Mirage Road and the proposed Loop 303 will be a signalized at grade
intersection with turn lanes.

See the discussion above for drainage related issues and the advantages/disadvantages associated
with this alternative. The 6-lane configuration will have curb and gutter at the outside edges of
pavement. Runoff would be discharged from the pavement in curb scuppers and conveyed in the
roadside ditches as under the 4-lane configuration.

Deer Valley Drive to Loop 303 — Alternative 3, 4-Lane:

El Mirage Road extends for three miles north of Bell Road as a two-lane, paved roadway, and
then turns west and becomes Deer Valley Drive. El Mirage Road does not exist between Deer
Valley Drive and the proposed Loop 303. The alignment shown in Alternative 3 follows the
existing alignment of Deer Valley Drive west of El Mirage Road. It turns north along the
midsection line, about 0.8 kilometers (0.5 miles) west of El Mirage Road. The intersection of
Alternative 3 and the proposed Loop 303 is at the midsection line. The typical section will
include a new 3.6m (12-foot) lane, a 4.3m (14-foot) lane and a 1.5m (5-foot) outside shoulder for
travel in each direction with a 4.2m (14-foot) raised median. There is no curb and gutter or
sidewalks. 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). The intersection of El Mirage Road and the proposed Loop 303 will be a
signalized at grade intersection with turn lanes.

There are no outside gutters. Runoff generated on the roadway drains off the road in a normal
crown section and toward the median in superelevated section. For budgetary purposes, storm
drain inlets are supplied at 375 meter (1,200-foot) intervals. The storm drain will collect runoff
from roadside ditches and convey it to the channel north of Deer Valley Drive. A trunk line
connects the laterals. The upstream end is 610mm (24-inch) pipe, increasing to 760mm (30-
inch) pipe. This alignment runs through state land. It is not possible to allow flows to return to
the Outlet Wash as overland flow.
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As seen in the alternate detail sheet, construction of the new roadway will be along the current
alignment of the channel which parallels the north side of Deer Valley Drive. The channel must
be relocated to the north. Construction of the Deer Valley Drive - El Mirage Road intersection
includes a 4 barrel, 2700mm by 2400mm (8-foot by 6-foot) box culvert to convey the channel
through the intersection. The intersection is not expected to encroach the McMicken Dam Outlet
Wash as seen in the other alternatives. Realignment of the wash north of Deer Valley Drive is
not necessary under this alternative.

Known design exceptions include the 90 degree curve from the El Mirage alignment to the Deer
Valley Drive alignment.

Deer Valley Drive to Loop 303 — Alternative 3, 6-Lane:
A cost estimate and typical sections for the 6-lane section are provided, but plan view alternate
design sheets are not shown.

The typical section will include a 2 new 3.6m (12-foot) lanes, a 4.3m (14-foot) lane and a 1.8m
(6-foot) outside shoulder for travel in each direction with a 4.2m (14-foot) raised median. Curb
and gutter are included on both edges of 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 100km/h (60mph).
The intersection of El Mirage Road and the proposed Loop 303 will be a signalized at grade
intersection with turn lanes. '

See the discussion above for drainage related issues and the advantages/disadvantages associated
with this alternative. The 6-lane configuration will have curb and gutter at the outside edges of
pavement. Runoff would be collected from the pavement in curb inlet catch basins instead of in
the roadside ditches.

Deer Valley Drive to Loop 303 — Alternative 4, 4-Lane:

El Mirage Road extends for three miles north of Bell Road as a two-lane, paved roadway, and
then turns west and becomes Deer Valley Drive. El Mirage Road does not exist between Deer
Valley Drive and the proposed Loop 303. The alignment shown in Alternative 4 is similar to the
alignment shown in Alternative 3, but the 90 degree curve from El Mirage Road to Deer Valley
Drive has been improved to meet design standards. It turns north along the midsection line
(north of the alignment in Alternative 3), about 0.8 kilometers (0.5 miles) west of El Mirage
Road. The intersection of Alternative E{and the proposed Loop 303 is at the midsection line.
The typical section will include a new 3.6m (12-foot) lane, a 4.3m (14-foot) lane and a 1.5m (5-
foot) outside shoulder for travel in each direction with a 4.2m (14-foot) raised median. There is
no curb and gutter or sidewalks. 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). The intersection of El Mirage Road and the proposed
Loop 303 will be a signalized at grade intersection with turn lanes.

There are no outside gutters. Runoff generated on the roadway drains off the road in a normal
crown section and toward the median in superelevated section. For budgetary purposes, storm
drain inlets are supplied at 375 meter (1,200-foot) intervals. The storm drain will collect runoff
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from roadside ditches and convey it to the channel north of Deer Valley Drive. A trunk line
connects the laterals. The upstream end is 610mm (24-inch) pipe, increasing to 760mm (30-
inch) pipe. This alignment runs through state land. It is not possible to allow flows to return to
the Outlet Wash as overland flow. -

As seen in the alternate detail sheet, construction of the Deer Valley Drive - El Mirage Road
intersection requires realignment of a portion of the channel which parallels the north side of
Deer Valley Drive. A 4 barrel, 2700mm by 2400mm (8-foot by 6-foot) box culvert is required to
convey the channel through the intersection. The intersection is expected to encroach the
McMicken Dam Outlet Wash. Realignment of the wash is required to maintain the hydraulic
capacity of the wash.

Deer Valley Drive to Loop 303 — Alternative 4, 6-Lane:
A cost estimate and typical sections for the 6-lane section are provided, but plan view alternate
design sheets are not shown.

The typical section will include a 2 new 3.6m (12-foot) lanes, a 4.3m (14-foot) lane and a 1.8m
(6-foot) outside shoulder for travel in each direction with a 4.2m (14-foot) raised median. Curb
and gutter are included on both edges of 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 100km/h (60mph).
The 1intersection of El Mirage Road and the proposed Loop 303 will be a signalized at grade
intersection with turn lanes.

See the discussion above for drainage related issues and the advantages/disadvantages associated
with this alternative. The 6-lane configuration will have curb and gutter at the outside edges of
pavement. Runoff would be collected from the pavement in curb inlet catch basins instead of in
the roadside ditches.

UTILITY INFORMATION

There is an existing sewer line paralleling the east edge of the existing pavement of El Mirage
Road. The sewer follows the road to the west on Deer Valley Drive. Manholes are spaced at
approximately 150 meter (500-foot) intervals. The manholes will have to be adjusted to grade as
part of the roadway widening. There are overhead power lines paralleling the north side of Deer
Valley Drive. The construction of the recommended alternative will require relocating three to
five poles.

COST ESTIMATE

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 Beardsley Road to Deer Valley Drive 1s S37,066 per hectare
(515,000 per acre).

'
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3. Right-of-way cost from Deer Valley Drive to Loop 303 is $S37,066 per hectare (S15,000 per
acre) for Alternatives 1 and 2 (in McMicken Dam Outlet Wash floodpath).

4. Right-of-way cost from Deer Valley Drive to Loop 303 is $74,132 per hectare (S30,000 per
acre) for Alternatives 3 and 4 (outside the McMicken Dam Outlet Wash floodpath).

5. Right-of-way must be purchased from the Flood Control District at S37,066 per hectare
($15,000 per acre).

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

7. Construction of roadway prism in McMicken Dam Outlet Wash to be full width to
accommodate ultimate 6-lane configuration (all alternatives).

8. Construction of box culverts to be full width to accommodate ultimate 6-lane configuration
(all alternatives).

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

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

11. Borrow excavation is calculated by subtracting the amount of fill generated by drainage
excavation.

12. 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
1s not required.

13. Not all existing pavement of El Mirage Road is salvageable. Three sections of the existing
roadway will be removed to correct deficient horizontal and vertical curves. See design
alternate sheets.

Cost estimate spreadsheets and cost summaries for all alternatives and lane configurations follow
this Section.

Preliminary Construction Cost Estimate, Recommended Alternatives:

The estimated construction cost of El Mirage Road from Beardsley Road to Deer Valley Drive is
$2,111,696 for Alternative A, 4-lane configuration. The estimated cost of construction of
Alternative 2, 4-lane configuration from El Mirage Road from Deer Valley Drive to Loop 303 is
$3,282,780.

Design:

The total project can be designed for approximately $647,338 based on 12% of the total
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 Utility Companies.
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.




El Mirage Road Candidate Assessment Report
Beardsley Road to Loop 303 Number C99-0786-18

Construction Management:

Construction management including construction surveying has been estimated at 15% of total
construction cost or $809,171.

Right-of-Way: -
Right-of-way acquisition costs are estimated to be approximately $396,000.

Utility Relocation Cost Estimate:
A total of $40,800 has been estimated for utility relocations.

Administration:
Administration has been estimated at 12% of total construction cost or $620,450.

Environmental and Archeological Mitigation Costs:

A lTump sum of $100,000 has been allocated for archeological survey costs (includes all surveys
between Beardsley Road and Loop 303). The cost is included in the construction costs.
Mitigation is likely to be required for work done in the McMicken Dam Qutlet Wash. Mitigation
costs of $32,000 are added to the project costs of the segment from Beardsley Road to Deer
Valley Drive and $100,000 in mitigation costs is added to project costs of the Deer Valley Drive
to Loop 303 segment. Total costs incurred in the preparation of the 404 permit and mitigation
plans costs are estimated at S52,000. Permit and plan preparation are included in the
construction costs.
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SUMMARY COST
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303

Beardsley Road to Deer Valley Drive
Project No. C-99-0786-18

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 $2,111,696 $2,543,942 $2,332,765 $2,736,742
Design (10% TO 15%) 12% - $0 $253,404 $305,273 $279,932 $328,409
Construction Management 15% $0 $316,754 $381,591 $349,915 $410,511
Right-of-Way $0 $112,500 $112,500 $112,500 $112,500
Utility Relocation $0 $4,800 $4,800 $4,800 $4,800
404 Mitigation $0 $32,000 $32,000 $32,000 $32,000
Administration (8% TO 13%) 12% $0 $253,404 $305,273 $279,932 $328,409
Total $0 $3,084,558 $3,685,380 $3,391,844 $3,953,371



SUMMARY COST
January 22, 1999
El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Project No. C-99-0786-18
1998 CAR PRELIMINARY SUMMARY COST ESTIMATES (Current Dollars)
Alternative 1 Alternative 2 Alternative 3 Alternative 4
COST CATAGORIES Factors No Build (4-Lane) (4-Lane) (4-Lane) (4-Lane)
Construction $0 $4,238,461 $3,282,780 $3,406,923 $4,108,428
Design (10% TO 15%) 12% $0 $508,615 $393,934 $408,831 $493,011
Construction Management - 15% $0 $635,769 $492 417 $511,038 $616,264
Right-of-Way $0 $284,300 $283,500 $1,054,500 $718,500
Utility Relocation $0 $36,000 $36,000 $50,000 $36,000
404 Mitigation $0 $140,000 $100,000 $30,000 $160,000
Administration (8% TO 13%) 12% $0 $508,615 $393,934 $408,831 $493,011
Total $0 $6,351,761 $4,982,$64 $5,870,123 $6,565,215
1122199 Page 1



SUMMARY COST
January 22.1999

El Mirage Road- Beardsley Road to Loop 303

Deer Valley Drive to Loop 303
Project No. C-99-0786-16-17

1998 CAR PRELIMINARY SUMMARY COST ESTIMATES (Current Dollars)

Alternative 1,

Alternative 2,

Alternative 3,

Alternative 4,

COST CATAGORIES Factors No Build (6-Lane) (6-Lane) (6-Lane) (6-Lane)

Construction $0 34,812,449 $3,851,010 $4,145,044 $4,784,108
Design (10% TO 15%) 12% $0 $577,494 $462,121 $497,405 $574,093
Construction Management 16% $0 $721,867 $577,652 $621,757 $717,616
Right-of-Way $0 $284,300 $283,500 $1,054,500 $718,500
Utility Relocation $0 $36,000 $36,000 $50,000 $36,000
404 Mitigation $0 $140,000 $100,000 $30,000 $100,QOO
Administration (8% TO 13%) 12% $0 $577,494 $462,121 $497,405 $574,093
Total $0 $7,149,604 $5,772,404 $6,89‘6,111 $7,504,410
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SUMMARY COST
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303

Beardsley Road to Deer Valley Drive
Project No. C-99-0786-18

1998 CAR PRELIMINARY SUMMARY COST ESTIMATES (Current Dollars)

COST CATAGORIES Factors No Build (4-Lane) (6-Lane) (4-Lane) (6-Lane)
Construction $0 $2,111,696 $2,543,942 $2,332,765 $2,736,742
Design (10% TO 15%) 12% $0 $253,404 $305,273 $279,932 $328,409
Construction Management 15% $0 - $316,754 $381,591 $349,915 $410,511
Right-of-Way $0 .5112.500 $112,500 $112,500 $112,500
Utility Relocation $0 434,800 . $4,800 $4,800 $4,800
404 Mitigation $0 - $32,000 $32,000 $32,000 $32,000
Administration (8% TO 13%)- 12% $0 $253,404 $305,273 $279,932 $328,409
Total $0 $3,084,558 $3,685,380 $3,391,844 $3,953,371

Alternative A,

Alternative A,

Alternative B,

Alternative B,
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January 22, 1999

El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Project No. C-99-0786-18

1998 CAR PRELIMINARY SUMMARY COST ESTIMATES (Current Dollars) wepsy . ConTrnEn/ 7796
A Qq\ TSN ”’)P,g‘f'&‘ﬁ’fé’b
Alternative 1 Alternative 2 Alternative 3 Alternative 4

COST CATAGORIES Factors No Build (4-Lane) (4-Lane) (4-Lane) (4-Lane)
Construction $0 $4,238,461 $3,282,780 $3,406,923 $4,108,428
Design (10% TO 15%) 12% 30 $508,615 $393,934 $408,831 $493,011
Construction Management 15% $0 $635,769 $492,417 $511,038 $616,264
Right-of-Way $0 $284,300 $283,500 $1,054,500 $718,500
Utility Relocation $0 $36,000 $36,000 $50,000 $36,000

404 Mitigation $0 $140,000 $100,000 $30,000 $100,000
Administration (8% TO 13%) 12% $0 $508,615 $393,934 $408,831 $493,011
Total $0 $6,351,761 $4,982,564 $5,870,123 $6,565,215

1/22/99 Page 1



Road Construction
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303
Beardsley Road to Deer Valley Drive
Recommended Alternative

Alternative A, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

siirve, Grade; Drain' & Pave: (or. Penetrate.&:Chip ) sy s b i il S b o st lys
#ltem #:114 i Description GG TR RGN $ii|:Quantity| s Unit Cost | ZiltiiTotal X%
107.01100(N.P.D.E.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 $7,000.00 $7,000
Archaeological Survey L.S. 1 $50,000.00 $50,000
210.03000(Borrow Excavation (If anticipated) CM| 16,000 $9.00 $144,000
301.00000|Subgrade Preparation SM| 24,000 $2.75 $66,000
New Asphalt Pavement SM| 24,000 $17.90 $429,600

Asphalt Concrete .50 mm Overlay . SM| 5,800 $5.40 $31,320
336.08100|Pavement Sawcut M 750 $6.50 $4,875
340.01120]|Conc. C& G M] 1,500 $34.50 $51,750
350.01110|{Removal of Existing Improvements L.S. 1 $40,000.00 $40,000
402.00000|Traffic Signing & Striping - 4 lanes M| 1,500 $6.40 $9.600
505.30000|Catch Basin - Rural location EA 5 $1,600.00 $8.000
505.06125|Catch Basin - Curb Inlet EA 2 $3,600.00 $7,200
505.06200]{Scupper EA 6 $600.00 $3.600
618.02324|610 mm  (24") RGRCP, Class Il M 215 $160.00 $34,400
Dumped Riprap Erosion Protection CM 250 $60.00 $15,000

Drainage Excavation CM| 88,000 $7.00 $616,000

Remove Existing Drop Structure Channel Lining SM| 2,000 $10.00 $20,000

Drop Structure Channel Lining SM 2,000 $45.00 $90,000

Subtotal $1,652,345

110.01000|Mobilization @ 3.5% L.S. 1 $57,832.00 $57,832
401.00000|Traffic Control @ 3% L.S. 1 $49,570.00 $49,570
Subtotal Construction $1,759,747

Contingency 20% $351,949

Total $2,111,696



Road Construction
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303
Beardsley Road to Deer Valley Drive
Alternative A, 6-Lane

1998 CONSTRUCTION COST WORK SHEET

whsntienys Grade, Drain'&:Pave. (or Penetrate. & Chip ) o o s e s e T S M sl i D B S
+ltem #:-]: % Descriptioniisesasisastionl st Uniit s Quantity: | Unit. Cost; |- Total s
107.01100 L.S. 1 $4.,000.00 $4,000
107.09200{Community Relations Allowance 1 $20,000.00 $20,000
404 Permit and Mitigation Plans LS. 1 $7.000.00 $7,000
Archaeological Survey L.S. 1 $50,000.00 $50,000
210.03000(Borrow Excavation (If anticipated) CM| 16,000 $9.00 $144,000
301.00000{Subgrade Preparation CM 32.860 $2.75 $90,200
New Asphalt Pavement SM}| 32,800 $17.90 $587,120
Asphalt Concrete .50 mm Overlay SM| 5,800 $5.40 $31,320
336.08100{Pavement Sawcut M 750 $6.50 | $4,875
340.01020|Single Curb M| 3,000 $36.00 $10‘8,000
340.01120|Conc. C& G M| 1,500 $34.50 $51,750
350.01110{Removal of Existing Improvements L.S. 1 $40,000.00 $40,000
402.00000| Traffic Signing & Striping - 6 lanes M 1,500 $9.00 $13,500
505.30000(Catch Basin - Rural location EA 1 $1,600.00 $1,600
505.06125{Catch Basin - Curb Inlet EA 7 $3,600.00 $25,200
505.06200{Scupper EA 6 $600.00 $3,600
618.02324{610 mm  (24") RGRCP, Class lll M 215 $160.00 $34,400
Dumped Riprap Erosion Protection CM 250 $60.00 $15,000
Drainage Excavation CM] 88,000 $7.00 $616,000
Remove Existing Drop Structure Channel Lining SM| 2,000 $10.00 $20,000
Drop Structure Channel Lining SM| 2,000 $45.00 $90,000
Median Fine Grading, Pre-emergent, & D.G. SM[ 1,500 $22.00 $33.000
Subtotal $1,990,565
110.01000|Mobilization @ 3.5% L.S. 1 $69,670.00 $69.670
401.00000(Traffic Control @ 3% L.S. 1 $59,717.00 $59,717
Subtotal Construction $2,119,052
Contingency 20% $423,990

Total ' $2,543,942



El Mirage Road- Beardsley Road to Loop 303
Beardsley Road to Deer Valley Drive
Alternative B, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

gt guy e Gradey Drain & Pavei(or.Penetrate & Chip:) ssissuidgss

PRy

NPV TR )
it

gltem s s sa et Description 2iE sl Units . Quantitys | £Unit Cost:.| %5 Total gy
107.01100|N.P.D.E.S. LS. 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 $7,000.00 $7,000
Archaeological Survey L.S. 1 $50,000.00 $50,000
210.03000{Borrow Excavation (If anticipated) CM| 16,000 $9.00 $144,000
301.00000|Subgrade Preparation CM| 30,500 $2.75 $83.875
New Asphalt Pavement SM|[ 30,500 $17.90 $545,950
340.01120{Conc. C & G M| 3,000 $34.50 $103,500
350.01110{Removal of Existing Improvements L.S. 1 $60,000.00 $60,000
402.00000| Traffic Signing & Striping - 4 lanes M[ 1,500 $6.40 $9,600
505.30000|Catch Basin - Rural location EA 4 $1,600.00 $6,400
505.06125|Catch Basin - Curb Inlet EA 4 $3.600.00 $14,400
505.06200{Scupper EA 6 $600.00 $3,600
618.023241610 mm  (24") RGRCP, Class IlI M 200 $160.00 $32,000
Dumped Riprap Erosion Protection CM 250 $60.00 $15,000

Drainage Excavation CM| 88,000 $7.00 $616,000

Remove Existing Drop Structure Channel Lining SM[ 2,000 $10.00 $20,000

Drop Structure Channel Lining SM| 2,000 $45.00 $90,000

Subtotal $1,825,325

110.01000|Mobilization @ 3.5% L.S. 1 $63,886.00 $63,886
401.00000|Traffic Control @ 3% L.S. 1 $54,760.00 $54,760
Subtotal Construction $1,943,971

Contingency 20% $388,794

Total $2,332,765

Road Construction
January 22, 1999



El Mirage Road- Beardsley Road to Loop 303

Beardsley

Road to Deer Valley Drive

Alternative B, 6-Lane

1998 CONSTRUCTION COST WORK SHEET

Road Construction
January 22, 1999

ssUnit:is

zUnit Cost;

uTotal 15055

2ltem #) 3 srDescription sy dosy
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 $7.000.00 $7.000
Archaeological Survey L.S. 1 $50,000.00 $50,000
210.03000|Borrow Excavation (If anticipated) CM|[ 16,000 $9.00 $144,000
301.00000|Subgrade Preparation CM| 38,500 $2.75 $105.875
New Asphalt Pavement SM| 38,500 $17.90 $689,150
340.01020|Single Curb M| 3,000 $36.00 $108,000
340.01120|Conc. C& G M| 3,000 $34.50 $103,500
350.01110(Removal of Existing Improvements L.S. 1 | $60,000.00 $60,000
402.00000| Traffic Signing & Striping - 6 lanes M} 1,500 $9.00 $13,500
505.30000]Catch Basin - Rural location EA 1 $1,600.00 $1,600
505.06125|Catch Basin - Curb Inlet EA 7 $3,600.00 $25,200
505.06200|Scupper EA 6 $600.00 $3,600
618.02324|610 mm  (24") RGRCP, Class llI M 200 $160.00 $32,000
Dumped Riprap Erosion Protection cM 250 $60.00 $15,000
Drainage Excavation CM| 88,000 $7.00 $616,000
Remove Existing Drop Structure Channel Lining SM| 2,000 $10.00 $20,000
Drop Structure Channel Lining SM! 2,000 $45.00 $90,000
Median Fine Grading. Pre-emergent, & D.G. SM| 1,500 $22.00 $33,000
Subtotal $2,141,425
110.01000|Mobilization @ 3.5% L.S. 1 $74,950.00 $74,950
401.00000(Traffic Control @ 3% L.S. 1 $64,243.00 $64,243
Subtotal Construction $2,280,618
Contingency 20% $456,124
Total $2,736,742



El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Alternative 1, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

winiGradey;: Drain & Pave;(or Penetrate & Chip) ;5w unesiss

ltem # o oSS s d Description i oy asivs s Unit e Quantity:| :Unit, Cost:. ]
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 $45,000.00 $45,000
Archealogical Survey L.S. 1 $50,000.00 $50,000
301.00000{Subgrade Preparation CM| 40,000 $2.75 $110,000
New Asphalt Pavement SM| 40,000 $17.90 $716,000
340.01020(Single Curb ) M 3,900 $36.00 $140,400
350.01110|Removal of Existing Improvements L.S. 1 $30,000.00 $30,000
402.00000(Traffic Signing & Striping - 4 lanes M| 1,950 $6.40 $12,480
402.00000{Traffic Signal, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
402.00000; Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90,000.00 $90,000
505.06125|Catch Basin - Curb Inlet EA 5 $3,600.00 $18,000
618.02324|610 mm  (24") RGRCP, Class Il M 20 $160.00 $3,200
Dumped Riprap Erosion Protection CM 380 $60.00 $22,800
Drainage Excavation CM{| 137,000 $7.00 $959,000
Median Fine Grading, Pre-emergent, & D.G. SM| 7,400 $22.00 $162,800
4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000
9 Bbl, 3600 mm x2700 mm SM| 1,617 $400.00 $646,800
Subtotal $3,316,480
110.01000|Mobilization @ 3.5% L.S. 1 $116,077.00 $116,077
401.00000]Traffic Control @ 3% L.S. 1 $99,494.00 $99,494
Subtotal Construction $3,532,051
Contingency 20% $706,410

Total

$4,238,461

Road Construction
January 22, 1999



Road Construction
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Alternative 1, 6-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

mrEnditii Grade, . Drain & Pave, (or.Penetrate &:Chip. )3 i
= Jtem #a | sepnsnnainiiinnid DesCripllons it it j1|xUnit. Costs |xepee Total St
107.01100(N.P.D.E.S. $4,000.00 $4,000
107.09200|{Community Relations Allowance 1 $20,000.00 $20,000
404 Permit and Mitigation Plans L.S. 1 $45,000.00 $45,000
Archealogical Survey L.S. 1 $50,000.00 $50,000
301.00000|Subgrade Preparation CM| 53,400 $2.75 $146,850
New Asphalt Pavement SM| 53,400 $17.90 $955,860
340.01020{Single Curb M 3.900 $36.00| - $140,400
340.01120|Conc. C & G M{[ 3,900 $34.50 $134,550
350.01110|Removal of Existing Improvements L.S. 1 $30.000.00 $30.000
402.00000|Traffic Signing & Striping - 6 lanes M| 1,950 $9.00 $17,550
402.00000|Traffic Signal, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
402.00000| Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90,000.00 $90,000
505.06125|Catch Basin - Curb Inlet EA 8 $3,600.00 $28,800
505.06200(Scupper EA 18 $600.00 $10,800
618.02324{610 mm  (24") RGRCP, Class Il M 90 $160.00 $14,400
Dumped Riprap Erosion Protection CM 380 $60.00 $22,800
Drainage Excavation CM| 137,000 $7.00 $959,000
Median Fine Grading, Pre-emergent, & D.G. SM| 7,400 $22.00 $162,800
4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000
9 Bbl, 3600 mm x2700 mm SM| 1,617 $400.00 $646.800
Subtotal $3,765.610
110.01000{Mobilization @ 3.5% L.S. 1 $131,796.00 $131,796
401.00000| Traffic Control @ 3% LS. 1 $112,968.00 $112,968
Subtotal Construction $4,010,374
Contingency 20% $802,075

Total ) $4,812,449



Road Construction
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Recommended Alternative

Alternative 2, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

s Gradey Drain & [Paves (or.Penetrate, & Chip ) ik Sazis aby s o L HE I
gdlem fhis ] teudiivee s = DesCripHlon s & vos S -py, Gy Unit;.i) Quantity: |; Unit:.Cost; | iz Total it
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 $45,000.00 $45,000
Archealogical Survey L.S. 1 $50,000.00 $50,000
210.03000|Borrow Excavation (If anticipated) CM 0 $9.00 $0
301.00000{Subgrade Preparation SM| 40,500 $2.75 $111,375
New Asphalt Pavement SM| 40,500 $17.90 $724,950
340.01020|Single Curb M 3,900 $36.00 $140,400
350.01110|Removal of Existing Improvements L.S. 1 $30,000.00 $30,000
402.00000|Traffic Signing & Striping - 4 lanes M| 2,000 $6.40 $12,800
402.00000|Traffic Signal, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
403.00000|Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90,000.00 $90,000
505.06125|Catch Basin - Curb Inlet EA 1 $3,600.00 $3.600
618.02324|610 mm  (24") RGRCP, Class 1l M 20 $160.00 $3,200
Dumped Riprap Erosion Protection CM 240 $60.00 $14,400

Drainage Excavation CM| 125,000 $7.00 $875.000

Median Fine Grading, Pre-emergent, & D.G. SM| 7,180 $22.00 $157,960

4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000

Subtotal $2,568,685

110.01000{Mobilization @ 3.5% L.S. 1 $89,904.00 $89,904
401.00000(Traffic Control @ 3% LS. 1 $77,061.00 $77.061
Subtotal Construction $2,735,650

Contingency 20% $547,130

Total $3,282,780




El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303

Alternative 2, 6-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

e Vi
Fer g oy

S

~k

I L
A i i S A DD

i Grade, Drain & Pave . (or Penetrate & CRip ) tiicipiiiv 5%

Total

wAtem #i | 5 wiia s Description ety Ny Uniis Quanmyr :Unit Cost: | minzTotal:=re:
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 $45,000.00 $45,000
Archealogical Survey L.S. 1 $50,000.00 $50,000
301.00000|Subgrade Preparation CM{ 53,000 $2.75 $145,750
New Asphalt Pavement SM| 53,000 $17.90 $948,700
340.01020(Single Curb M 3,900 $36.00 $140,400
340.01120|Conc. C& G . M| 3,900 $34.50 $134,550
350.01110]Removal of Existing Improvements L.S. 1 $30,000.00 $30.000
402.00000|Traffic Signing & Striping - 6 lanes M[ 1,950 $9.00 $17,550
402.00000|Traffic Signal, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
402.00000|Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90,000.00 $90,000
505.06125|Catch Basin - Curb Inlet EA 8 $3,600.00 $28,800
505.06200{Scupper EA 18 $600.00 $10,800
Drywell EA 0 $4,700.00 %0
618.02324|610 mm  (24") RGRCP, Class Il M 90 $160.00 $14,400
Dumped Riprap Erosion Protection CM 240 $60.00 $14,400

Drainage Excavation CM '125.000 $7.00 $875,000

Median Fine Grading, Pre-emergbnt, & D.G. SM| 7,180 $22.00 $157,960

4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000

Subtotal $3,013,310

110.01000{Mobilization @ 3.5% L.S. 1 $105,466.00 $105,466
401.00000| Traffic Control @ 3% L.S. 1 $90,399.00 $90,399
Subtotal Construction $3.209,175

Contingency 20% $641,835

$3,851,010

Road Construction
January 22, 1999



Road Construction
January 22, 1999

El Mirage Road-Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Alternative 3, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

sisyrsedaGradey Drain & Pavei(or Penetrate. & Chip:) v 5va s b s Bini e Sy Sea i o S i e
Sltem # [Syporerte s vy Description nr by ueiel v Unlt | - Quantity; | :Unit Cost ;| s:o i Total 3550
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 $7,000.00 $7.000
Archealogical Survey L.S. 1 $50,000.00 $50,000
210.03000(Borrow Excavation (if anticipated) CM] 11,000 $9.00 $99,000
301.00000{Subgrade Preparation SM| 48,300 $2.75 $132,825
New Asphalt Pavement SM| 48,300 $17.90 $864,570
336.08100|Pavement Sawcut M 9 $6.50 $59
340.01020|Single Curb : M[ 4,500 $36.00 $162,000
340.01120jConc. C& G M 600 $3450) - $20,700
350.01110|Removal of Existing Improvements L.S. 1 $50,000.00 $50,000
402.00000| Traffic Signing & Striping - 4 lanes ) M| 2,300 $6.40 $14,720
402.00000|Traffic Signal, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
402.00000(Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90,000.00 $90,000
402.00000| Traffic Signal, T Intersection EA 1 $90,000.00 $90,000
505.30000|Catch Basin - Rural location EA 9 $1,600.00 $14,400
505.06125|Catch Basin - Curb Inlet EA 3 $3,600.00 $10,800
618.02324|610 mm  (24") RGRCP, Class llI M 950 $160.00 $152,000
618.02336|760 mm & 910 mm (30" & 36") RGRCP, Class Ili M 670 $215.00 $144,050
625.00000)1370 mm & 1520 mm Storm Drain/lrrigation Manhole EA 10 $3,200.00 $32,000
Dumped Riprap Erosion Protection CM 115 $60.00 $6,900

Drainage Excavation CM| 36,000 $7.00 $252,000

Median Fine Grading, Pre-emergent, & D.G. SM| 7,400 $2200( - $162,800

4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000

Subtotal $2,665,824

110.01000|Mobilization @ 3.5% LS| . 1 $93,304.00 $93,304
401.00000(Traffic Control @ 3% L.S. 1 $79,975.00 $79,975
Subtotal Construction $2,839,103

Contingency 20% $567.821

Total $3,406,923




El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Alternative 3, 6-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

et Yo,

o Grade, “Drain &' Pave;(or. Penetrate:&; Chip )

“ltem # 4 5% DeSCriplionE s : E,Umt Cost; MR
107.01100 NAP.D.E.S. $4,000.00 $4,000
107.09200{Community Relations Allowance 1 $20,000.00 $20,000
404 Permit and Mitigation Plans L.S. 1 $7.000.00 $7,000
Archealogical Survey L.S. 1 ‘$50.000.00 $50,000
210.03000|Borrow Excavation (If anticipated) CM| 25,000 $9.00 $225,000
301.00000|Subgrade Preparation SM| 66,500 $2.75 $182,875
New Asphalt Pavement SM| 66,500 $17.90 $1,190,350
336.08100{Pavement Sawcut M 9 $6.50 $59
340.01020|Single Curb M| 4,500 $36.00 $162,000
340.01120(Conc. C & G M| 4,500 $34.50 $155,250
350.01110{Removal of Existing Improvements L.S. 1 $50,000.00 $50,000
402.00000(Traffic Signing & Striping - 6 lanes M| 2,300 $9.00 $20,700
402.00000|Traffic Signal, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
402.00000(Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90,000.00 $90,000
505.06125]Catch Basin - Curb Inlet EA 14 $3,600.00 $50,400
618.02324]610 mm (24") RGRCP, Class !l M 950 $160.00 $152,000
618.02336|760 mm & 910 mm (30" & 36") RGRCP, Class il M 670 $215.00 $144,050
625.00000{1370 mm & 1520 mm Storm Drain/lrrigation Manhole EA 10 $3,200.00 $32,000
Dumped Riprap Erosion Protection CM 115 $60.00 $6,900
Drainage Excavation CM}| 36,000 $7.00 $252,000
Median Fine Grading, Pre-emergent, & D.G. SM| 7,400 $22.00 $162,800
4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000
p Subtotal $3,243,384
110.01000{Mobilization @ 3.5% L.S. 1 $113,518.00 $113,518
401.00000|Traffic Control @ 3% L.S. 1 $97,302.00 $97,302
Subtotal Construction $3,454,204
Contingency 20% $690,841
Total $4,145,044

Road Construction
January 22, 1999




Road Construction
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303
Deer Valley Road to Loop 303
Alternative 4, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

i s enio Gradey; Drain & Pave ; (or Penetrate &:Chip ):: s R R s A e
Fltem#z) s ot Description:ssizunimearesen) 8 Uitz - Quantity:| .Unit Cost: | sz Total s
107.01100(N.P.D.E.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 $45,000.00 $45,000
Archealogical Survey L.S. 1 $50,000.00 $50,000
301.00000|Subgrade Preparation SM| 42,600 $2.75 $117,150
New Asphalt Pavement . SM| 42,600 $17.90 $762,540
340.01020(Single Curb M[ 4,350 $36.00 $156,600
350.01110|Removal of Existing Improvements L.S. 1 $30,000.00 $30,000
402.00000|Traffic Signing & Striping - 4 lanes M{ 2,180 $6.40 $13,952
402.00000(Traffic Signal, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
402.00000|Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90.000.00 $90,000
402.00000(Traffic Signal, T Intersection EA 1 $90,000.00 $90,000
505.30000)Catch Basin - Rural location EA 10 $1,600.00 $16,000
505.06125|Catch Basin - Curb Inlet EA 4 $3,600.00 $14,400
618.02324|610 mm (24") RGRCP, Class Ill M 900 $160.00 $144,000
618.02336{760 mm & 910 mm (30" & 36") RGRCP, Class !l M 1,150 . $215.00 $247,250
625.00000(1370 mm & 1520 mm Storm Drain/Irrigation Manhole EA 18 $3,200.00 $57,600
Dumped Riprap Erosion Protection CM 240 $60.00 $14,400

Drainage Excavation - CM| 125,000 $7.00 $875,000

Median Fine Grading, Pre-emergent, & D.G. SM| 8,220 $22.00 $180,840

4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000

Subtotal $3,214,732

110.01000(Mobilization @ 3.5% L.S. 1 $112,516.00 $112,516
401.00000|Traffic Control @ 3% L.S. 1 $96,442.00 $96.442
Subtotal Construction $3,423,690

Contingency 20% $684,738

Total $4,108,428




Road Construction
January 22, 1999

El Mirage Road- Beardsley Road to Loop 303
Deer Valley Drive to Loop 303
Alternative 4, 6-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

rrisiehie: Grade,-Drain & Paves(or Penetrate. & Chip )i ixip i o
FI AR SS S Deseription s Y $EUniti2| Quantityi|£Unit Costs
107.01100|N.P.D.E.S. L.S. 1 $4,000.00
107.09200|Community Relations Allowance 1 $20,000.00
404 Permit and Mitigation Plans L.S. 1 $45,000.00
Archaeological Survey L.S. 1 $50,000.00 $50,000
210.03000|Borrow Excavation (If anticipated) . CM| 12,500 $9.00 $112,500
301.00000{Subgrade Preparation CM| 58,600 $2.75 $161,150
New Asphalt Pavement SM1 58,600 $17.90 $1.048,940
336.08100|Pavement Sawcut M 9 $6.50 $59
340.01020jSingle Curb M| 4,350 $36.00 $156,600
340.01120{Conc. C& G M| 4,350 $34.50 $150,075
350.01110|{Removal of Existing !mprovements L.S. 1 $30,000.00 $30,000
402.00000] Traffic Signing & Striping - 6 lanes M} 2,180 $9.00 $19,620
402.00000|Traffic Signa!, Full Intersection @ Loop 303 EA 1 $110,000.00 $110,000
402.00000{ Traffic Signal, T Intersection @ Deer Valley Drive EA 1 $90,000.00 $90,000
505.06125|Catch Basin - Curb Inlet EA 14 $3,600.00 $50,400
618.02324|610 mm  (24") RGRCP, Class Il M 900 $160.00 $144,000
618.02336|760 mm & 910 mm (30" & 36") RGRCP, Class Il M| 1,150 $215.00 $247,250
625.00000]1370 mm & 1520 mm Storm Drain/iIrrigation Manhole EA 18 $3,200.00 $57,600
Dumped Riprap Erosion Protection CM 240 $60.00 $14,400
Drainage Excavation CM| 125,000 $7.00 $875,000
Median Fine Grading, Pre-erhergent, & D.G. SM 8,220 $22.00 $180,840
4 Bbl, 2700 mm x2400 mm SM 440 $400.00 $176,000
Subtotal $3,743,434
110.01000{Mobilization @ 3.5% L.S. 1 $131,020.00 $131,020
401.00000| Traffic Control @ 3% L.S. 1 $112,303.00 $112,303
Subtotal Construction $3,986,757
Contingency 20% $797,351

Total $4,784,108
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APPENDIX B

ROADWAY DESIGN ALTERNATIVES
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El Mirage And Beardsley

Howard Olien 19-Jan-99

R "f‘”’rEI:Mirage“-“‘""‘""" IR e R 4
ADT (2-Way) i b B !
1998 Existing 7765 5074 0
2001 Future 10561 9620 0
2010 Future 12392 9489 0
2020 Future 22564 13354 0
0 Future 0 0 0 0
El Mirage Beardsley -
AM Peak Hour 2.+ NorthBound ... . ‘ , SouthBound ... ...-.o|..ooo 0 EastBound oo v b e u . WestBound. s
iLeft:.|Straight. | .: Right, 5] ..« Left . :| - Straight .| . \:Right i | ki Left .| i Straight < | & sleftsia | Straight Jis: Right ¢
1998 Existing 107 84 133 4 7
2001 Future 174 99 157 6 10
2010 Future 185 131 207 7 12
2020 Future 296 424 671 20 34
0 Future 0 0 0 0 0
D Factor 58.23% 41.77% 100.00% 0.00%
K Factor 6.65% 7.33% 6.11%
Average K Factor 6.70%
: El Mirage A LT Beardsley: VR R
PM Peak Hour .o NorthBound s o o} . o SouthBound s i iy e EastBound 4 ‘WestBound#gasdviay
Loy Left. oo Straight | = Right - | i Left o5 Straight i Rightiz | a8 Left 3|5 Straightz | 454 Right; Straight | gsiRight =
1998 Existing 201 146 - ’ 93 8 3 173
2001 Future 327 172 110 12 4 282
2010 Future 348 227 145 14 5 300
2020 Future 557 737 469 39 15 479
0 Future 0 0 0 0 0 0
D Factor 77.46% 22.54% 100.00% 0.00%
K Factor 7.89% 8.04% 7.59%.
Average K Factor  7.84%
Futurn.xis
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El Mirage And Beardsley
Existing Lane Configuration

El Mirage And Beardsley
Proposed 4 Lane Configuration




El Mirage And Beardsley
Proposed 6 Lane Configuration

El Mirage And Deer Valley
Proposed 4 Lane Configuration




El Mirage And Deer Valley
Proposed 6 Lane Configuration

El Mirage And Loop 303
Proposed 4 Lane Configuration
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1985 HCM:TWO-LANE HIGHWAYS

EE R R A SR L SRS SRR SRR R RS AR ER R R R EEEEEESEREEEEEEEEEERESESEEEREESSEE]

FACILITY LOCATION.... 1 Mirage: Beardsley To Deer Valley
ANATYST......vvuvuun.. Howard Olien

TIME OF ANALYSIS..... 2010 AM

DATE OF ANALYSIS..... 19JAN1999

OTHER INFORMATION.... 2 Lane (Existing) Option

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. . ... ittt iiiiiiiene e 5
PERCENTAGE OF BUSES. . ...ttt iiininnnnnnnn 0 N
PERCENTAGE OF RECREATIONAL VEHICLES......... 0

DESIGN SPEED (MPH) ... .t iiii it ieiiinennnn. 60

PEAK HOUR FACTOR......... e e e .87
DIRECTIONAL DISTRIBUTION (UP/DOWN) .......... 61 / 39
LANE WIDTH (FT) @ittt ittt it et e eiaeenan 12

USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)... 2

PERCENT NO PASSING ZONES......... ... 10

- B) CORRECTION FACTORS

E B B £ £ f
LOS T B R w d HV
A 2 1.8 2.2 .81  .sa .95
B 2.2 2 2.5 81 94 94
C 2.2 2 2.5 .81 .94 .94
D 2 1.6 1.6 .81 .94 .95
E 2 1.6 1.6 .93 .94 .95

INPUT VOLUME (vph) : 444
ACTUAL FLOW RATE: 510
SERVICE
LOS FLOW RATE v/C
A 303 15
B 540 27
C 860 43
D 1293 64
E 2319 1
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LOS FOR GIVEN CONDITIONS: B
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1985 HCM:TWO-LANE HIGHWAYS

****************************************************************

FACILITY LOCATION.... 1 Mirage: Beardsley To Deer Valley
ANALYST.....ovveee... Howard Olien

TIME OF ANALYSIS..... 2020 AM

DATE OF ANALYSIS..... 15JAN1999

OTHER INFORMATION.... 2 Lane (Existing) Option

A) ADJUSTMENT FACTORS

PERCENTAGE OF TRUCKS. . .. .ttt it ettt iiiieee e 5
PERCENTAGE OF BUSES. .. ...ttt 0
PERCENTAGE OF RECREATIONAL VEHICLES......... 0 -
DESIGN SPEED (MPH) ... ..o iiiiniiiinnennnnennns 60

PEAK HOUR FACTOR . « t it v et ittt e it ttneneennnn .87
DIRECTIONAL DISTRIBUTION (UP/DOWN).......... 60 / 40
LANE WIDTH (FT) & o v it ittt ettt tiiteineennnenn 12

USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.)... 2

PERCENT NO PASSING ZONES........ciiiieenan. 10

B) CORRECTION FACTORS

E E E f f bid
LOS T B R w d HV
A 2 1.8 2.2 .81 .94 .95
B 2.2 2 2.5 81 94 94
C 2.2 2 2.5 .81 .94 .94
D 2 1.6 1.6 .81 .94 .95
E 2 1.6 1.6 .93 .94 .95

C) LEVEL OF SERVICE RESULTS

INPUT VOLUME(vph): 2111

ACTUAL FLOW RATE: 2426
SERVICE

LOSs FLOW RATE v/C
A 305 15

B 543 27

C 865 43

D 1299 64

E 2331 1

LOS FOR GIVEN CONDITIONS: F




~HCS: Multilane Highways Release 2.3g

!enter For Microcomputers In Transportation
niversity of Florida

512 Weil Hall

lainesville, FL  32611-2083

h: (904) 392-0378
‘ile Name ........... ELMBDO014 .HC7
racility Section..... El Mirage

rOmM/TO. v v i e ieean. Beardsley/Deer Valle
‘nalyst .............. Howard Olien

Time of Analysis..... AM 2001

i

ate of Analysis..... 1 /19/99
ther Information.... 4 Lane Option

Adjustment Factors

Direction 2

‘. "Geometrics and Traffic Input Direction 1
volume : 179
eak-Hour Factor or Peak 15 Minutes 0.87

iumber of Lanes 2
tercentage of Trucks and Buses 5

-Percentage of Recreational Vehicles -0
deal Free-Flow Speed (mph) 60.0
ype of Median U
Lane Width (ft) 12.0
istance from Roadway Edge (ft) 4.0

'ccess Points per Mile - 2.0

E E F F

' Terrain Type T R HV M

 Dir 1 LEVEL 1.50 0.98  1.60

'ir 2 1.50 0.98 1.60
l.’“. Level of Service Results Direction 1
Service Flow Rate (Vp) 105
Free Flow Speed (mph) 57.5
Average Passenger Car Speed (mph) 57.5
Density (pcpmpl) : 1.8
Level of Service (LOS) A




HCS: Multilane Highways Release 2.3g

'énter For Microcomputers In Transportation
niversity of Florida

12 Weil Hall
inesville, FL 32611-2083

(904) 392-0378

Direction 2

105
57.5
57.5

1.8

lile Name ........... ELMBD104 .HC7
racility Section..... El Mirage
Zrom/TO. . v v v v v eeeen e Beardsley/Deer Valle
'nalyst .............. Howard Olien
Time of Analysis..... AM 2010
Nate of Analysis..... 1 /19/99
ther Information.... 4 Lane Option
. Geometrics and Traffic Input Direction 1
Jolume 266
eak-Hour Factor or Peak 15 Minutes 0.87
mber of Lanes 2
sercentage of Trucks and Buses 5
Percentage of Recreational Vehicles 0
eal Free-Flow Speed (mph) 60.0
e of Median U
Lane Width (ft) 12.0
istance from Roadway Edge (ft) 4.0
fccess Points per Mile 2.0
l. Adjustment Factors
E B ¥
I Terrain Type T R HV M
Dir 1 LEVEL 1.50 0.98 1.60
lir 2 1.50 0.98 1.60
i Level of Service Results Direction 1
Service Flow Rate (Vp) 157
I Free Flow Speed (mph) 57.5
Average Passenger Car Speed (mph) 57.5
Density (pcpmpl) 2.7
" Level of Service (LOS) A

N
’ 4

L




HCS: Multilane Highways Release‘2.3g

\!enter For Microcomputers In Transportation
niversity of Florida

£12 Weil Hall

I’ainesville, FL  32611-2083

®h: (904) 392-0378 '

Direction

2

Iile Name ........... ELMBD204 .HC?7
Facility Section..... El Mirage
~pae) 1174 Vo W Beardsley/Deer Valle
inalyst .............. Howard Olien
vime of Analysis..... AM 2020
Date of Analysis..... 1 /19/99
ther Information.... 4 Lane Option
Geometrics and Traffic Input Direction 1
volume ’ 1266
eak-Hour Factor or Peak 15 Minutes 0.87
Dlmber of Lanes 2
ercentage of Trucks and Buses 5
Percentage of Recreational Vehicles 0
deal Free-Flow Speed (mph) 60.0
ype of Median U
Lane Width (ft) 12.0
istance from Roadway Edge (ft) 4.0
'ccess Points per Mile 2.0

l. Adjustment Factors

497

57.
57.
8.

5
5
6

i Terrain Type T R HV M
Dir 1 LEVEL 1.50 0.98 1.60
'1r 2 1.50 0.98 1.60
i Level of Service Results Direction 1
Service Flow Rate (Vp) 746
Free Flow Speed (mph) 57.5
Average Passenger Car Speed (mph) ~ 57.5
Density (pcpmpl) 13.0
Level of Service (LOS) B




HCS: Multilane Highways Release 2.3g

'\Eenter For Microcomputers In Transportation
niversity of Florida

512 Weil Hall
iainesville, FL 32611-2083

h: (904) 392-0378
"ile Name ........... ELMD3014 .HC7
Facility Section..... El Mirage

Lrom/TO. .o v v v v e e e ennn Deer Valley/Loop 303
Enalyst .............. Howard Olien

ime of Analysis..... AM 2001

ate of Analysis..... 1 /19/99
ither Information.... 4 Lane Option

Geometrics and Traffic Input

Direction 1

Direction 2

“Volume :

eak-Hour Factor or Peak 15 Minutes
‘}umber of Lanes '

ercentage of Trucks and Buses
Percentage of Recreational Vehicles

deal Free-Flow Speed (mph)

ype of Median

Lane Width (ft)

istance from Roadway Edge (ft)
‘ccess Points per Mile

n E E F
‘ Terrain Type T R HV
Dir 1 LEVEL 1.50 0.98 0
‘ 50 0.98 0

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

(mph)

(LOS)

180

57.
57.
.1

3

7
7

119
57.7
57.7

2.1




HCS: Multilane Highways Release 2.3g

!;nter For Microcomputers In Transportation
niversity of Florida

12 Weil Hall
inesville, FL
(904) 392-0378

32611-2083

ELMD3104 .HC7

El Mirage

Deer Valley/Loop 303
Howard Olien

AM 2010

1 /19/99

4 Lane Option

lile Name

Facility Section
oM/ TO . v v v eeeveen e
ihalyst ..............
®ime of Analysis
Date of Analysis
ther Information....

Geometrics and Traffic Input

Direction 1

Direction 2

250
57.7
57.7

4.3

Volume 578
ak-Hour Factor or Peak 15 Minutes 0.79
umber of Lanes 2
ercentage of Trucks and Buses 5
Percentage of Recreational Vehicles 0
eal Free-Flow Speed (mph) 60.0
lbype of Median D
Lane Width (ft) 12.0
Yistance from Roadway Edge (ft) 4.0
PWccess Points per Mile 2.0
l. Adjustment Factors
_ E E F
I Terrain Type T R HV M
Dir 1 LEVEL 1.50 0.98 0.00
.ir2 1.50 0.98 0.00
i Level of Service Results Direction 1
Service Flow Rate (Vp) 375
Free Flow Speed (mph) 57.7
Average Passenger Car Speed (mph) 57.7
Density (pcpmpl) ' 6.5
Level of Service (LOS) A




HCS: Multilane Highways Release 2.3g

enter For Microcomputers In Transportation
Jniversity of Florida

£12 Weil Hall
ainesville, FL 32611-2083

(904) 392-0378

Direction 2

396
57.7
57.7

6.9

lile Name ........... ELMD3204 .HC7
Facility Section..... El Mirage
ZOM/TO. e v v e v v et ee e Deer Valley/Loop 303
alyst.............. Howard Olien
ime of Analysis..... AM 2020
ate of Analysis..... 1 /19/99
‘Wther Information.... 4 Lane Option
Geometrics and Traffic Input Direction 1
volume 916
eak-Hour Factor or Peak 15 Minutes 0.79
mber of Lanes 2
sercentage of Trucks and Buses 5
ercentage of Recreational Vehicles 0
deal Free-Flow Speed (mph) 60.0
vpe of Median D
Lane Width (ft) 12.0
Pistance from Roadway Edge (ft) 4.0
ccess Points per Mile 2.0
l. Adjustment Factors
E E F
l Terrain. Type T R HV M
Dir 1 LEVEL 1.50 0.98 0.00
'ir 2 1.50 0.98 0.00
i Level of Service Results Direction 1
Service Flow Rate (Vp) 594
Free Flow Speed (mph) 57.7
Average Passenger Car Speed (mph) 57.7
Density (pcpmpl) 10.3
Level of Service (LOS) A




HCS: Multilane Highways Release 2.3g

nter For Microcomputers In Transportation
Jniversity of Florida

£12 Weil Hall
inesville, FL 32611-2083
(904) 392-0378

Direction 2

lle Name ........... ELMBD206 .HC7
Facility Section..... El Mirage
om/TO. v e ieia.. Beardsley/Deer Valle
Ialyst .............. Howard Olien
.ime of Analysis..... AM 2020
te of Analysis..... 1 /19/99
Fher Information.... 6 Lane Option
i Geometrics and Traffic Input Direction 1
volume : 1266
2ak-Hour Factor or Peak 15 Minutes 0.87
mber of Lanes 3
rercentage of Trucks and Buses 5
srcentage of Recreational Vehicles 0
Eal Free-Flow Speed (mph) 60.0
M e of Median U
Lane Width (ft) 12.0
Estance from Roadway Edge (ft) 4.0
cess Points per Mile 2.0

I Adjustment Factors

331
57.5
57.5

5.8

E E F
l Terrain Type T R HV M
Dir 1 LEVEL- 1.50 0.98 1.60
Iir 2 1.50 0.98 1.60
i Level of Service Results Direction 1
Service Flow Rate (Vp) 497
Free Flow Speed (mph) 57.5
Average Passenger Car Speed (mph) 57.5
Density (pcpmpl) 8.6

Level of Service (LOS)




HCS: Multilane Highways Release 2.3g

2 Weil Hall
inesville, FL 32611-2083
(904) 392-0378

lle Name ........... ELMD3206 .HC7
Facility Section..... El Mirage
O/ TO. v v e vt v e eennn Deer Valley/Loop 303
alyst.............. Howard Olien
Jime of Analysis..... AM 2020
te of Analysis..... 1 /19/99
iher Information.... 6 Lane Option

Direction 1

Direction 2

volume :
ak-Hour Factor or Peak 15 Minutes
mber of Lanes

- Jercentage of Trucks and Buses

eal Free-Flow Speed (mph)
wpe of Median
Lane Width (ft)
stance from Roadway Edge (ft)
cess Points per Mile

Ecentage of Recreational Vehicles

I Adjustment Factors

B E F
l Terrain Type T R HV
Dir 1 LEVEL 1.50 0.98 0
Irr 2 1.50 0.98 0

Service Flow Rate (Vp)

Free Flow Speed (mph)

Average Passenger Car Speed (mph)
Density (pcpmpl)

Level of Service (LOS)

396 264
.57.8 57.8
57.8 57.8

6.9 4.6

A A




.4CS: Unsignalized Intersections Release 2.1g TODAM.HCO Page 1
Fnter For Microcomputers In Transportation
niversity of Florida
=12 Weil Hall
Einesville, FL 32611-2083
: (904) 392-0378
treets (N-S) El Mirage (E-W) Beardsley
alyst...ooiiiiiii i, B. Good
Jate of Analysis.......... 1/19/99
her Information......... 1998 AM
i;l—way Stop-controlled Intersection
Northbound Southbound Eastbound Westbound
l 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
Plumes 107 84 133 4 7 0 192
mF .84 .84 .84 .84 87 .87 .87
Volume Summary and Capacity Analy51s WorkSheet .
l NB SB EB WB
|¥ Flow Rate 127 0 8
Flow Rate 0 5 221
Approach Flow Rate 227 163 229
-oportion LT 0.56 0.00 0.03
Ioportion RT 0.00 0.03 0.97
Jdpposing Approach Flow Rate 163 227 0
nflicting Approaches Flow Rate 229 229 390
iEoportion, Subject Approach Flow Rate 0.37 0.26 0.37
oportion, Opposing Approach Flow Rate 0.26 0.37 0.00
Lanes on Subject Approach 1 1 1
nes on Opposing Approach 1 1 0
, Opposing Approach 0 127 0
RT, Opposing Approach 5 0 0
, Conflicting Approaches 8 8 127
E, Conflicting Approaches 221 221 5
Sroportion LT, Opposing Approach 0.00 0.56 0.00
oportion RT, Opposing Approach 0.03 0.00 0.00
Eoportion LT, Conflicting Approaches 0.03 0.03 0.33
roportion RT, Conflicting Approaches 0.97 0.97 0.01
Approach Capacity 936 731 476
Intersection Performance Summary
l Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOS
INB 227 936 0.24 2.5 A
SB 163 731 0.22 2.3 A
EB 229 476 0.48 6.2 B
l Intersection Delay = 3.8
Level of Service (Intersection) = A




HCS: Unsignalized Intersections Release 2.1g

Fnter For Microcomputers In Transportation
niversity of Florida
2 Weil Hall
Einesville, FL
(904) 392-0378

32611-2083

t‘reets: (N-S) El Mirage

alyst... ... ..o v, B. Good
vate of Analysis.......... 1/19/99
her Information......... 1998 PM
ﬁl way Stop-controlled Intersection
Northbound Southbound Eastbound
ll L T R L T R |L T R |L
No. Lanes c >1 0 0 1 <0 0 >1 <O 0
lumes 201 146 93 8 3 0 173
EF .95 .95 .82 .82 .9 .9 .9
l Volume Summary and Capacity Analysis WorkSheet
NB SB
"§ Flow Rate 212 0
Flow Rate 0 10
Approach Flow Rate 366 123
oportion LT 0.58 0.00
Ioportion RT . 0.00 0.08
Jpposing Approach Flow Rate 123 366
nflicting Approaches Flow Rate 195 195
?oportion, Subject Approach Flow Rate 0.54 0.18
roportion, Opposing Approach Flow Rate 0.18 0.54
Lanes on Subject Approach 1 1
nes on Opposing Approach 1 1
., Opposing Approach 0 212
RT, Opposing Approach i0 0
, Conflicting Approaches : 3 3
,- Conflicting Approaches 192 192
Proportion LT, Opposing Approach 0.00 0.58
roportion RT, Opposing Approach 0.08 0.00
i:oportion LT, Conflicting Approaches 0.02 0.02
oportion RT, Conflicting Approaches 0.98 0.98
Approach Capacity 1068 771

Intersection Performance Summary

. ' - Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Del
l NB 366 1068 0.34 3.7
SB 123 771 0.16 - 1.8
EB 195 361 0.54 7.8
l Intersection Delay = 4.5
Level of Service (Intersection) = A

TODPM.HCO

Westbound
T R

0 0

oNeoNoNe!
1=Y
w

ay LOS




Level of Service (Intersection)

HCS: Unsignalized Intersections Release 2.1g 01AM.HCO Page 1
!enter For Microcomputers In Transportation
niversity of Florida
12 Weil Hall
ainesville, FL 32611-2083
(904) 392-0378
treets: (N-S) El Mirage (E-W) Beardsley
alyst.oi i B. Good '
Date of Analysis.......... 1/19/99
ther Information.........2001 AM
ill-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 <O 0 0 0
Wolumes 174 99 157 6 10 0 313
F .84 .84 .84 84 .87 .87 .87
' Volume Summary and Capacity Analysis WorkSheet -
NB SB EB WB
"I‘ Flow Rate 207 0 11
T Flow Rate 0 7 360
Approach Flow Rate 325 194 371
oportion LT 0.64 0.00 0.03
roportion RT 0.00 0.04 0.97
Opposing Approach Flow Rate 194 325 0
gonflicting Approaches Flow Rate 371 371 519
!roportion, Subject Approach Flow Rate 0.37 0.22 0.42
roportion, Opposing Approach Flow Rate 0.22 0.37 0.00
Lanes on Subject Approach 1 1 1
anes on Opposing Approach 1 1 0
, Opposing Approach 0 207 0
RT, Opposing Approach 7 0 0
T, Conflicting Approaches 11 11 207
T, Conflicting Approaches 360 360 7
Proportion LT, Opposing Approach 0.00 0.64 0.00
roportion RT, Opposing Approach 0.04 0.00 0.00
roportion LT, Conflicting Approaches 0.03 0.03 0.40
®roportion RT, Conflicting Approaches 0.97 0.97 0.01
Approach Capacity 907 665 501
Intersection Performance Summary
' Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOS
I NB 325 S07 0.36 3.9 A
S8 194 665 0.29 3.0 A
EB 371 501 0.74 16.7 C
l Intersection Delay = 5.0
= B




HCS: Unsignalized Intersections Release 2.1g 01PM.HCO Page 1
enter For Microcomputers In Transportation
Jniversity of Florida
12 Weil Hall
i?\inesville, FL 32611-2083
(904) 392-0378
'greets (N-S) El Mirage (E-W) Beardsley
alyst...oviiiiiiiaia. B. Good
. Date of Analysis.......... 1/19/99
ther Information......... 2001 PM
‘ll 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 l1 <O 0 >1 < O 0 0 0
olumes 327 172 110 12 4 0 282
‘—IF .95 .95 .82 .82 .9 .9 .9
' Volume Summary and Capacity Analysis WorkSheet .
NB SB EB WB
lT Flow Rate 344 0 4
T Flow Rate 0 15 313
Approach Flow Rate 525 149 317
oportion LT 0.66 0.00 0.01
l:oportion RT 0.00 0.10 0.99
Opposing Approach Flow Rate 149 525 0
onflicting Approaches Flow Rate 317 317 674
Sroportion, Subject Approach Flow Rate 0.53 0.15 0.32
roportion, Opposing Approach Flow Rate 0.15 0.53 0.00
anes on Subject Approach 1 1 1
i?nes on Opposing Approach 1 1 0
, Opposing Approach 0 344 0
RT, Opposing Approach 15 0 0
T, Conflicting Approaches 4 4 344
lT, Conflicting Approaches 313 313 15
Proportion LT, Opposing Approach 0.00 0.66 0.00
roportion RT, Opposing Approach 0.10 0.00 0.00
jroportion LT, Conflicting Approaches 0.01 0.01 0.51
roportion RT, Conflicting Approaches 0.99 0.99 0.02
Approach Capacity 1048 717 373
Intersection Performance Summary
Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOS
' NB 525 1048 0.50 6.7 B
SB 149 717 0.21 2.2 A
EB 317 373 0.85 25.3 D
Intersection Delay = 12.0
Level of Service (Intersection) = C




dCS: Unsignalized Intersections Release 2.1g 10AM.HCO Page 1
'enter For Microcomputers In Transportation
niversity of Florida
12 Weil Hall -
if.\inesville, FL 32611-2083
(904) 392-0378
treets: (N-S) El1l Mirage (E-W) Beardsley-
lnalyst ................... B. Good
vate of Analysis.......... 1/19/99
. @ther Information......... 2010 AM
i,ll—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 <O 0 >1 < O 0 0 0
lumes 185 131 207 7 12 0 333
'?[F .84 .84 .84 84| .87 .87 .87
l Volume Summary and Capacity Analysis WorkSheet -
NB SB EB WB
lg Flow Rate 220 0 14
Flow Rate 0 8 383
Approach Flow Rate 376 254 397
oportion LT 0.59 0.00 0.04
oportion RT 0.00 0.03 0.96
opposing Approach Flow Rate 254 376 0
onflicting Approaches Flow Rate 397 397 630
i:oportion, Subject Approach Flow Rate 0.37 0.25 0.39
Proportion, Opposing Approach Flow Rate 0.25 0.37 0.00
Lanes on Subject Approach 1 1 1
nes on Opposing Approach 1 1 0
, Opposing Approach 0 220 0
RT, Opposing Approach 8 0 0
, Conflicting Approaches 14 14 220
!11:, Conflicting Approaches 383 383 8
roportion LT, Opposing Approach 0.00 0.59 0.00
oportion RT, Opposing Approach 0.03 0.00 0.00
Eoportion LT, Conflicting Approaches 0.04 0.04 0.35
®-oportion RT, Conflicting Approaches 0.96 0.96 0.01
Approach Capacity 924 707 486
Intersection Performance Summary
' Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOS
'NB 376 924 0.41 4.7 A
SB 254 707 0.36 3.9 A
EB 397 486 0.82 22.3 D
l Intersection Delay = 11.3
Level of Service (Intersection) = C




HCS: Unsignalized Intersections Release 2.1g 10PM.HCO Page 1
!enter For Microcomputers In Transportation
niversity of Florida
12 Weil Hall
iainesville, FLL 32611-2083
h: (904) 392-0378
treets: (N-S) El1 Mirage (E-W) Beardsley
'nalyst ................... B. Good
Date of Analysis.......... 1/19/99
ther Information......... 2010 PM
ill—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
olumes 348 227 145 14 5 0 300
'HF .95 .95 .82 .82 .9 .9 .9
l Volume Summary and Capacity Analysis WorkSheet -
NB SB EB WB
lT Flow Rate 366 0 6
T Flow Rate 0 17 333
Approach Flow Rate 605 194 339
oportion LT 0.60 0.00 0.02
oportion RT 0.00 0.09 0.98
Opposing Approach Flow Rate 194 605 0
onflicting Approaches Flow Rate 339 339 799
iroportion, Subject Approach Flow Rate 0.53 0.17 0.30
Proportion, Opposing Approach Flow Rate 0.17 0.53 0.00
Lanes on Subject Approach 1 1 1
nes on Opposing Approach 1 1 0
, Opposing Approach 0 366 0
RT, Opposing Approach 17 0 0
, Conflicting Approaches 6 6 366
!; Conflicting Approaches 333 333 17
roportion LT, Opposing Approach 0.00 0.60 0.00
Proportion RT, Opposing Approach 0.09 0.00 0.00
ioportion LT, Conflicting Approaches 0.02 0.02 0.46
oportion RT, Conflicting Approaches 0.98 0.98 0.02
Approach Capacity 1058 751 367
Intersection Performance Summary
l Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOS
l NE 605 1058 0.57 8.8 B
- SR 194 751 0.26 2.7 A
EB 339 367 0.92 33.5 E
l Intersection Delay = 15.1
Level of Service (Intersection) = C




HCS: Unsignalized Intersections 20AM.HCO

Release 2.1g

!enter For Microcomputers In Transportation

niversity of Florida
12 Weil Hall
FL 32611-2083

392-0378

ainesville,

Bh: (904)

ltreets: (N-S) E1 Mirage (E-W) Beardsley

Nalyst....oiiieieeeeennn. B. Good
Date of Analysis.......... 1/19/99
ther Information......... 2020 AM
ill -way Stop-controlled Intersection
' Northbound Southbound Eastbound
' A L T R |L T R |L T R

No. Lanes 0 >1 0 0 1l < 0 0 >1 <O
olumes 296 424 671 20 34 0 532
F .84 .84 .84 .84 .87 .87 .87
l Range Limit (s) Exceeded

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

The intersection volume exceeds 2100 vph.

Westbound
T R

0 0




HCS: Unsignalized Intersections Release 2.1g 20PM.HCO Page 1

!enter For Microcomputers In Transportation
niversity of Florida

12 Weil Hall
iainesville, FL 32611-2083

h: (904) 392-0378

.treets: (N-S) El Mirage (E-W) Beardsley
nalyst......oooiiiii.. B. Good

Date of Analysis.......... 1/19/99

ther Information......... 2020 PM

11-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound

l L T R |L T R |L T R |L T R
No. Lanes 0 >1 0 0 1 < 0 0 >1 <O 0 0 0

olumes 557 737 469 39 15 0 479

HF .95 .95 .82 .82 .9 .9 .9
' Range Limit (s) Exceeded

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

The intersection volume exceeds 2100 vph.




HCS: Unsignalized Intersections Release 2.1g TODAM4 . HCO Page 1
nter For Microcomputers In Transportation
University of Florida
2 Weil Hall
*inesville, FL 32611-2083
e (904) 352-0378
treets: (N-S) El1 Mirage (E-W) Beardsley
Malyst. ...t B. Good :
Date of Analysis.......... 1/19/99
Fher Information......... 1998 AM 4 Lane
l-way Stop-controlled Intersection
Northbound Southbound Eastbound Westbound
l L T R L T R L - T R L T R
. Lanes 1 2 0 0] 2 1 1 1 < 0 0] 0 0]
ilumes 107 84 133 4 7 0 192
F .84 .84 .84 .84 87 .87 .87
l Volume Summary and Capacity Analysis WorkSheet -
NB SB EB WB
E Flow Rate 127 0 8
I Flow Rate 0 5 221
proach Flow Rate 227 163 229
ioportion LT 0.56 0.00 0.03
oportion RT 0.00 0.03 0.97
Opposing Approach Flow Rate 163 227 0
tnflicting Approaches Flow Rate 229 229 390
oportion, Subject Approach Flow Rate 0.37 0.26 0.37
Proportion, Opposing Approach Flow Rate 0.26 0.37 0.00
nes on Subject Approach 3 3 2
Enes on Opposing Approach 3 3 0]
T, Opposing Approach 0 127 0
T, Opposing Approach 5 0 0
i, Conflicting Approaches 8 8 127
', Conflicting Approaches 221 221 5
Proportion LT, Opposing Approach 0.00 0.56 0.00
oportion RT, Opposing Approach 0.03 0.00 0.00
[oportion LT, Conflicting Approaches 0.03 0.03 0.33
Proportion RT, Conflicting Approaches 0.97 0.97 0.01
fproach Capacity 1136 931 676
Intersection Performance Summary
l Approach Approach ~v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOS
INB 227 1136 0.20 2.1 A
SB 163 931 0.18 1.9 A
IEB 229 676 0.34 3.6 A
Intersection Delay = 2.6
Level of Service (Intersection) = A




S: Unsignalized Intersections Release 2.1g TODPM4 . HCO Page 1
Center For Microcomputers In Transportation
iversity of Florida '
Ez Weil Hall
sainesville, FL 32611-2083
Ph: (904) 392-0378
reets: (N-S) El Mirage (E-W) Beardsley
Analyst......oiiiiiinnnnn B. Good
te of Analysis.......... 1/19/99
Eher Information......... 1998 PM 4 Lanes
All-way Stop-controlled Intersection
l Northbound Southbound Eastbound Westbound
L T R L T R L T R L T R
Lanes 1 2 0 0 2 1 1 1 <0 0 0 0
lumes 201 146 93 8 3 0 173
PHF .95 .95 .82 .82 .S .9 .9
' Volume Summary and Capacity Analysis WorkSheet
NB SB EB WB
'i' Flow Rate 212 0 3
RT Flow Rate 0 10 192
proach Flow Rate 366 123 195
oportion LT 0.58 0.00 0.02
Proportion RT 0.00 ©0.08 0.98
posing Approach Flow Rate 123 366 0
anlicting Approaches Flow Rate 195 195 489
Jroportion, Subject Approach Flow Rate 0.54 0.18 0.29
oportion, Opposing Approach Flow Rate 0.18 0.54 0.00
Enes on Subject Approach 3 3 2
Wnes on Opposing Approach 3 3 0
LT, Opposing Approach 0 212 0
, Opposing Approach 10 0 0
E, Conflicting Approaches 3 3 212
RT, Conflicting Approaches 192 192 10
oportion LT, Opposing Approach 0.00 0.58 0.00
Eoportion RT, Opposing Approach 0.08 0.00 0.00
Jroportion LT, Conflicting Approaches 0.02 0.02 0.43
Proportion RT, Conflicting Approaches 0.98 0.98 0.02
proach Capacity 1268 971 561
I Intersection Performance Summary
Approach Approach v/C Average
"jlovement Flow Rate Capacity Ratio Total Delay - LOS
NB 366 1268 0.29 3.0 A
SB 123 871 0.13 1.6 A
EB 195 561 0.35 3.7 A
Intersection Delay = 3.0
Level of Service (Intersection) = A



HCS: Unsignalized Intersections  Release 2.1g 01AM4 .HCO

Jniversity of Florida
2 Weil Hall

§

inesville, FL 32611-2083

(904) 392-0378

treets: (N-S) E1 Mirage (E-W) Beardsley
alyst...... .o ool B. Good
Date of Analysis.......... 1/19/99

her Information......... 2001 AM 4 Lanes

l-way Stop-controlled Intersection

Northbound Southbound Eastbound
Il L T R L T R L T R L
No. Lanes 1 2 0 0 2 1 1 1 <0 0
lumes 174 99 157 6 10 0 313
F 84 84 .84 .84| .87 .87 .87
l Volume Summary and Capacity Analysis WorkSheet
NB SB
lg Flow Rate 207 0
* Flow Rate 0 7
Approach Flow Rate 325 194
ioportion LT 0.64 0.00
oportion RT 0.00 0.04
Opposing Approach Flow Rate 194 325
nflicting Approaches Flow Rate 371 371
oportion, Subject Approach Flow Rate 0.37 0.22
Jroportion, Opposing Approach Flow Rate 0.22 0.37
Lanes on Subject Approach 3 3
£nes on Opposing Approach 3 3
, Opposing Approach 0 207
RT, Opposing Approach 7 0
m, Conflicting Approaches 11 11
, Conflicting Approaches 360 360
Proportion LT, Opposing Approach 0.00 0.64
@oportion RT, Opposing Approach 0.04 0.00
;oportion LT, Conflicting Approaches 0.03 0.03
Sroportion RT, Conflicting Approaches 0.97 0.97
ipproach Capacity 1107 865
Intersection Performance Summary
l Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Del
INB 325 1107 0.29 3.1
SB 194 865 0.22 2.3
EB 371 701 0.53 7.5
Intersection Delay = 4.7
Level of Service (Intersection) = A

Westbound
T

0

R

0

LOS

ay




Release 2.1g

HCS: Unsignalized Intersections 01PM4 .HCO Page 1
Enter For Microcomputers In Transportation
university of Florida
2 Weil Hall
Einesville, FL 32611-2083
- (904) 392-0378
t‘reets: (N-8) El Mirage (E-W) Beardsley
alyst.......coiiiiiiin B. Good
Date of Analysis.......... 1/19/99
her Information......... 2001 PM 4 Lanes
l-way Stop-controlled Intersection
. Northbound Southbound Eastbound Westbound
I' L T R L T R L T R L T R
No. Lanes 1 2 0 0 2 1 1 1 <O 0 0 0
lumes 327 172 110 12 4 0 282
F .95 .95 .82 .82 .9 .9 9
l Volume Summary and Capacity Analysis WorkSheet -
NB SB EB WB
lll: Flow Rate 344 0 4
T Flow Rate 0 15 313
Approach Flow Rate 525 149 317
foportion LT 0.66 0.00 0.01
oportion RT 0.00 0.10 0.99
Opposing Approach Flow Rate 149 525 0
nflicting Approaches Flow Rate 317 317 674
Foportion, Subject Approach Flow Rate 0.53 0.15 0.32
roportion, Opposing Approach Flow Rate 0.15 0.53 0.00
nes on Subject Approach 3 3 2
Enes on Opposing Approach 3 3 e
, Opposing Approach 0 344 0
RT, Opposing Approach 15 0 0
'xl:, Conflicting Approaches 4 4 344
, Conflicting Approaches 313 313 15
Proportion LT, Opposing Approach 0.00 0.66 0.00
oportion RT, Opposing Approach 0.10 0.00 0.00
Eoportion LT, Conflicting Approaches 0.01 0.01 0.51
~sroportion RT, Conflicting Approaches 0.99 0.99 0.02
ipproach Capacity 1248 917 573
Intersection Performance Summary
' Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOS
I NB 525 1248 0.42 4.9 A
SB 145 917 0.16 1.9 A
EB 317 573 0.55 8.2 B
l Intersection Delay = 5.5
Level of Service (Intersection) = B




HCS: Unsignalized Intersections Release 2.1g 10AM4 .HCO Page 1
Ienter For Microcomputers In Transportation
University of Florida
12 Weil Hall
iiinesville, FL 32611-2083
- (904) 392-0378 '
'ﬁreets: (N-S) El1 Mirage (E-W) Beardsley
alyst... .o, B. Good
Date of Analysis.......... 1/19/99
her Information......... 2010 AM 4 Lanes
l-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
lumes 185 131 207 7 12 0 333
F .84 .84 .84 .84| .87 .87 .87 )
l Volume Summary and Capacity Analysis WorkSheet -
NB SB EB WB
t Flow Rate 220 0 14
Il Flow Rate 0 8 383
Approach Flow Rate 376 254 397
ioportion LT 0.59 0.00 0.04
oportion RT 0.00 0.03 0.96
Opposing Approach Flow Rate 254 376 0
nflicting Approaches Flow Rate 397 397 630
oportion, Subject Approach Flow Rate 0.37 0.25 0.39
Proportion, Opposing Approach Flow Rate 0.25 0.37 0.00
nes on Subject Approach 3 3 2
Enes on Opposing Approach 3 3 G
®T, Opposing Approach 0 220 0
RT, Opposing Approach 8 0 0
l? Conflicting Approaches 14 14 220
, Conflicting Approaches 383 383 8
Proportion LT, Opposing Approach 0.00 0.59 0.00
oportion RT, Opposing Approach 0.03 0.00 0.00
Eoportion LT, Conflicting Approaches 0.04 0.04 0.35
roportion RT, Conflicting Approaches 0.96 0.96 0.01
ipproach Capacity 1124 907 686
Intersection Performance Summary
l Approach Approach v/C Average
. Movement Flow Rate Capacity Ratio Total Delay LOS
' NB 376 1124 0.33 3.6 A
SB 254 507 0.28 2.9 A
EB 397 686 0.58 9.0 B
' Intersection Delay = 5.5
Level of Service (Intersection) = B




HCS: Unsignalized Intersections Release 2.1g 10PM4 .HCO Page 1

university of Florida

2 Weil Hall
inesville, FL 32611-2083
by (904) 3%2-0378

treets: (N-S) El1 Mirage (E-W) Beardsley
alyst................... B. Good
Date of Analysis.......... 1/19/99
her Information......... 2010 PM 4 Lanes
l-way Stop-controlled Intersection
Northbound Southbound Eastbound Westbound
l L T R L T R L T R L T R
No. Lanes 1 2 0 0 2 1 1 1 < 0O 0 0 0
lumes 348 227 145 14 5 0 300
F .95 .95 .82 .82 .9 .9 .9
l Volume Summary and Capacity Analysis WorkSheet -
NB SB EB WB
lf* Flow Rate 366 0 6
"I Flow Rate 0 17 333
Approach Flow Rate 605 194 339
ioportion LT 0.60 0.00 0.02
oportion RT 0.00 0.09 0.98
Opposing Approach Flow Rate 194 605 0
nflicting Approaches Flow Rate 339 339 799
oportion, Subject Approach Flow Rate 0.53 0.17 0.30
Jroportion, Opposing Approach Flow Rate 0.17 0.53 0.00
nes on Subject Approach 3 3 2
Enes on Opposing Approach 3 3 C
*', Opposing Approach 0 366 0
RT, Opposing Approach 17 0 0
m, Conflicting Approaches 6 6 366
, Conflicting Approaches 333 333 17
Proportion LT, Opposing Approach \ 0.00 0.60 0.00
oportion RT, Opposing Approach 0.09 0.00 0.00
ioportion LT, Conflicting Approaches 0.02 0.02 0.46
Jroportion RT, Conflicting Approaches 0.98 0.98 0.02
i:)proach Capacity 1258 951 567
Intersection Performance Summary
. Approach Approach v/C Average
Movement Flow Rate Capacity Ratio Total Delay LOSs
'NB 605 1258 0.48 6.2 B
SB 194 951 0.20 2.2 A
EB 339 567 0.60 9.7 B
l Intersection Delay = 6.6
Level of Service (Intersection) = B




L'

HCS: Unsignalized Intersections Release 2.1g 20AM4 .HCO Page 1

lenter For Microcomputers In Transportation
University of Florida

12 Weil Hall
inesville, FL 32611-2083
(904) 392-0378

'Ereets: (N-S) El Mirage (E-W) Beardsley
alyst......ooiiiiiii, B. Good
Date of Analysis.......... 1/19/99

her Information......... 2020 AM 4 Lanes

l-way Stop-controlled Intersection

Northbound Southbound Eastbound Westbound

ll 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

lumes 296 424 671 20 34 0 532

F . .84 .84 ) .84 .84 .87 .87 .87

Range'Limit(s) Exceeded
lrom HCM Range of Model Validity (p. 10-37):

The intersection volume exceeds 2100 vph.




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

ainesville, FL 32611-2083
h: (904) 392-0378

jl2 Weil Hall

I;reets: (N-S) El Mirage (E-W) Beardsley
alyst. ..., B. Good

Date of Analysis.......... 1/19/99

ther Information......... 2020 PM 4 Lanes

ll-way Stop-controlled Intersection

, Northbound Southbound Eastbound Westbound

l : 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
lolumes 557 737 469 39 15 0 479

HF .95 .95 .82 .82 .9 .9 .9

Range Limit (s) Exceeded
.rom HCM Range of Model Validity (p. 10-37) :

The - intersection volume exceeds 2100 vph.




lile name: NO1AM.HCS Date:
E/W) : Beardsley (N/S) :
Peak hour factor: .85

Iomment : 2001

LEFT TURN MOVEMENT

1. LT volume

2. Opposing mainline volume

3. Number of exclusive LT lanes
lCross Product [2] * [1]

Left Lane Configuration (E=Excl,

l Left Turn Treatment Type:

4. LT adjustment factor
! 5. LT lane vol

IGHT TURN MOVEMENT

I Right Lane Configuration (E=Excl,

6. RT volume

Exclusive lanes

RT adjustment factor
Exclusive RT lane volume
Shared lane vol

[@3AVo RN e BN

o= ==

ROUGH MOVEMENT

11. Thru volume
.12. Parking adjustment factor

01-19-1999%

El Mirage

S=Shrd) :

S=Shrd)

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:

19. Critical lane volume

eft Turn Check (if [16] > 8)

0. Permitted left turn sneaker capacity:

l18. Through lane volume

7200/Cmax

EAST
-BOUND

OHOK

NOpp
85

12
N/A

N/A
12
368

Time Period: AM

Analyst

WEST
BOUND

N/A

N/A

Perm

N/A
N/A

N/A
85

o o

ooz Eic>oné(3
o]

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

B. Good

NORTH SOUTH
BOUND BOUND

174
163

28362

Perm

2=
~
> o

N/A
.85

[oNe]

99

99

1.66
N/A
99
99

N/A

¢
N/A

N/A
Perm

N/A
N/A

N/A
.85

157

164
N/A

N/A
164
164




HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
I SIGNAL OPERATIONS WORKSHEET

I‘ile name: NO1AM.HC9 Date: 01-19-1999 Time Period: AM
(E/W) : Beardsley ‘ (N/S) : E1 Mirage _ Analyst : B. Good
l EAST WEST NORTH SOUTH

BOUND BOUND BOUND BOUND

"hase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19] 368 0 99 164
T lane vol: [5] . 0 N/Aa N/A N/A
eft turn protection: (P/U/N) _ N U U U

Dominant left turn: (Indicate by '*!'") * *

' Selection Criteria based on the " Plan 1: U U U U
specified left turn protection Plan 2a: U P U . P
l Plan 2b: P 8) P U
* Indicates the dominant left turn Plan 3a: *P P *P P
for each opposing pair Plan 3b: P *p P *P
l Plan 4: N N N N
Phase plan selected (1 to 4) 1 1
I’Iin. cycle (Cmin) 60 Max. cycle (Cmax) 120
iming Plan --- EAST-WEST ---- -- NORTH-SOUTH ---
Value Ph 1 Ph 2 Ph 3 Ph 1 Ph 2 Ph 3
Movement codes : ETL NSG
tritical phase vol [CV] 368 0 0 174
ritical sum [CS] 542

CBD adjustment [CBD] 1

eference sum [RS] 1454
Eost time/phase [PL] 3 0 0 3
ost time/cycle [TL] 6
ycle length [CYC] 60
ireen time 39.7 0 0 20.

ritical v/c ratio [Xcm] 0.35

Status Under capacity.




INTERSECTION DIAGRAM

Intersection: Beardsley and El Mirage

l Time period: AM
El Mirage
I Volumes : - 0
SB Total - L
133
l 0 WB Total
1 < 0
0
< v > —
5 128 0 v
< -
l v
Yegend [B]
[X] = Level of Service
= No. of Lanes
I—' = De facto Turn
————————————————————— Intersection

(B]

' v Beardsley

(C] [B]
) .
9~ 174 81 0
1 < ~ >
EB Total 0
322 > 1 1
313 255

— NB Total




ile name: NO1PM.HC9 Date: 01-19-1999
lE/W): Beardsley (N/S): E1 Mirage
reak hour factor: .89

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

lomment : 2001

LEFT TURN MOVEMENT

i

2.

LT volume
Opposing mainline volume
Number of exclusive LT lanes

3.
lCross Product [2] * [1]

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

Left Turn Treatment Type:

4.
5.

LT adjustment factor
LT lane vol

RIGHT TURN MOVEMENT

IRight Lane Configuration (E=Excl, S=Shrd)

WO o -JOo

10.

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

eft
0.

RT volume

Exclusive lanes

RT adjustment factor
Exclusive RT lane volume
Shared lane vol

HROUGH MOVEMENT

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

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

EAST
BOUND

O O

NOpp
.85

Time Period: PM

Analyst

WEST

B. Good

NORTH

SOUTH

BOUND BOUND BOUND

N/A

N/A

Perm

N/A
N/A

N/A
.85

coY Zooro
~
o]

327
122

39894

Perm

A
~.
PO

N/A
.85

172

172

1.51

- N/A

172
172

N/A

O‘
N/A

N/A

Perm

N/A
N/A

12
N/A
.85

14

110

124
N/A

N/A
124
124




'ile name: NO1PM.HCO

(E/W) : Beardsley

SIGNAL OPERATIONS WORKSHEET

Date: 01-19-1

(N/S) :

999

El Mirage

'hase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]
lane vol: [5]
ft turn protection: (P/U/N)

Dominant left turn:

(Indicate by '*')

Selection Criteria based on the

specified left turn protection

* Indicates the dominant left turn
for each opposing pair

Phase plan selected (1 to 4)

'in'. cycle (Cmin) 60

iiming Plan

Movement codes
Eitical phase vol
itical sum [CS]
CBD adjustment [CBD]
ference sum [RS]
st time/phase [PL]
sost time/cycle [TL]

Ecle length [CYC]

(cv]

een time
itical v/c ratio [Xcm]
Status

Max. cyc
Value Ph 1
ETL
332
€59
1
1522
3
6
60
30.2
0.41

Under capacity.

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

le (Cmax)
EAST-WEST
Ph 2

0

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

Time Period: PM

Analyst

EAST

332

120

Ph 3

WEST
BOUND BOUND

B. Good

NORTH SOUTH
BOUND BOUND

0 172 124
N/A N/A N/A
U - U U
*

U U U
P U . P
U P U
p *P P
*P p *P
N N N

-- NORTH-SOUTH ---

Ph 1 Ph 2 Ph 3
NSG

327 0 0

3 0 0
29.8 0 0




INTE

I Volumes

S

RSECTION DIAGRAM

Intersection: Beardsley and El1 Mirage

Time period: PM

B Total
100
v >
90 0

I

Level of Service
No. of Lanes

De facto Turn

--'-m-q-—

7] — 1
1 —
v
4"
U
B Total 0
286 >
282
. 1
v

E1l Mirage
1
<
v
[B]
Intersection
(B]
(B] [B]
<
1 1

0 WB Total

< 0
0]
—
v
Beardsley
327 141 0
< - >
468
NB Total




LANE VOLUME WORKSHEET

File name: N10AM.HCO Date: 01-19-1999%
IE/W): Beardsley (N/S): El Mirage
ieak hour factor: .85
-omment: 2010
I EAST
BOUND
IEFT TURN MOVEMENT
1. LT volume . 12
2. Opposing mainline volume 0
I 3. Number of exclusive LT lanes 1
Cross Product [2] * [1] 0
I Left Lane.Configuration (E=Excl, S=Shrd): E
Left Turn Treatment Type: NOpp
LT adjustment factor .85
I LT lane vol 0
iIGHT TURN MOVEMENT
Right Lane Configuration (E=Excl, S=Shrd) E
6. RT volume 333
l 7. Exclusive lanes 1
8. RT adjustment factor .85
9. Exclusive RT lane volume 392
l;o Shared lane vol 0
ROUGH MOVEMENT
lll. Thru volume 0
12. Parking adjustment factor 1
13. No. of thru lanes including shared 0
14. Total approach volume 14
15. Prop. of left turns in lane group N/A
16. Left turn equivalence
17. LT adj. factor: N/A
ll8. Through lane volume 14
19. Critical lane wvolume 392

Ieft Turn Check (if [16] >

8)

¥). Permitted left turn sneaker capacity:

7200/Cmax

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

Time Period: AM

Analyst

WEST

B. Good

NORTH SOUTH

BOUND BOUND BOUND

N/A

N/A

Perm

N/A
N/A

N/A
.85

oo ZooRr o
>

185
214

35590

Prot

.95
195

N/A
.85

131

131

N/A
N/A
131
131

N/A

0

. N/A

0
N/A
Perm

N/A
N/A

N/A
.85

o

207

215
N/A

N/A
215
215




i HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

SIGNAL OPERATIONS WORKSHEET

'ile name: N10AM.HCO Date: 01-19-1999 Time Period: AM
KE/W): Beardsley (N/S) : E1 Mirage _ Analyst : B. Good
I EAST WEST NORTH SOUTH

BOUND BOUND BOUND BOUND

Ipase Plan Selection from Lane Volume Worksheet

Qritical through-RT wvol: [19] 392 0 131 215
i’r lane vol: [5] 0 N/A 195 N/A
eft turn protection: (P/U/N) N U P U

Dominant left turn: (Indicate by '*!') * *
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 *Pp P
for each opposing pair Plan 3b: P *P P *P

v Plan 4: N N N N
Phase plan selected (1 to 4) 1 2b
‘ lin. cycle (Cmin) 60 Max. cycle (Cmax) 120
‘ iming Plan --- EAST-WEST ---- -- NORTH-SOUTH ---

i Value Ph 1 Ph 2 Ph 3 Ph 1 Ph 2 Ph 3

Movement codes ETL NTL NST

lfitical phase vol [CV] 392 0 0 195 215 0
ritical sum [CS] 802

CBD adjustment [CBD] 1

o ference sum [RS] 1454 .
st time/phase [PL] 3 0 0 3 3 0

Lost time/cycle [TL] 9

vcle length [CYC] 60

Eeen time 27.9 0 0 15.4 16.7 0

®-itical v/c ratio [Xcm] 0.54

Status Under capacity.




' Time period: AM
' Volumes
SB Total
ii 214
oL L
7 207 0
t., gend
IX] = Level of Service

ilJ = No.

~

!IJ

R

of Lanes

De facto Turn

1 — [B]
1 —— [B]
v
R 127
lg N
£B Total 0
345 >
333
- 1
v

Intersection: Beardsley and El Mirage

El Mirage
1
<
v
[Cl]
Intersection
[B]
[C] [B]
<
1 1

- 0
| S
0 WB Total
< 0
0
—
v
Beardsley
185 131 0
< - >
316
NB Total




®ile name: N1O0PM.HCH9 Date: 01-19-1999%
iE/W): Beardsley (N/S): El Mirage
Peak hour factor: .89

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

I‘omment : 2010

1

LEFT TURN MOVEMENT

AW

-\ l_-

TN

CQwooJo

= =
H

e
VWOIR VD WN

(@)
+
ct

ampr B =l

LT volume
Opposing mainline volume
Number of exclusive LT lanes

ross Product [2] * [1]

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

LT adjustment factor
LT lane vol

IGHT TURN MOVEMENT

ight Lane Configuration (E=Excl, S$=Shrd)

RT volume

Exclusive lanes

RT adjustment factor
Exclusive RT lane volume
Shared lane vol

HROUGH MOVEMENT

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

Turn Check (if [16] > 8)

Permitted left turn sneaker capacity:

7200/Cmax

- EAST
BOUND

o OoOu

NOpp
.85

Time Period: PM

Analyst

WEST
BOUND

N/A

N/A

Perm

N/A
N/A

N/A
.85

[eN el 4 Zooro
~ O~
S

B. Good

NORTH SOUTH
BOUND BOUND

348
159

55332

" Perm

2z
~
=Nl

N/A
.85

227

227

1.65
N/A
227
227

N/A

O¢
N/A

N/A

Perm

N/A
N/A

14
N/A
.85

145

161
N/A

N/A
161
161




i

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Time Period: PM

lle name: N10PM.HC?9 Date:  01-19-1999
(E/W) : Beardsley (N/S): El1 Mirage An
EAST
BOUND
lase Plan Selectlon from Lane Volume Worksheet
ritical through-RT vol: [19] 353
lane vol: [5] 0
ft turn protection: (P/U/N) N
Dominant left turn: (Indicate by '*'") *
Selection Criteria based on the Plan 1: U
specified left turn protection Plan 2a: U
' Plan 2b: P
* Indicates the dominant 1eft turn Plan 3a: *P
for each opposing pair Plan 3b: P
' Plan 4: N
Phase plan selected (1 to 4) 1
I cycle (Cmin) 60 Max. cycle (Cmax) 120
gZming Plan --- EAST-WEST ----
i Value Ph 1 Ph 2 Ph 3
Movement codes ETL
iﬁitical phase vol [CV] 353 0 0
®Witical sum [CS] 701
Q@D adjustment [CBD] 1
w:ference sum [RS] 1522
st time/phase [PL] 3 0 0
oost time/cycle [TL] 6
rcle length ([CYC] 60
reen time 30.2 0 0
“ritical v/c ratio [Xcm] 0.44
Status Under capacity.

- -/ _ -

.

alyst B. Good
WEST NORTH SOUTH
BOUND BOUND BOUND
0 227 161
N/A N/A N/A
U U U
*
U U U
P u . P
U P U
P *P p
*P P *P
N N N
1
-- NORTH-SOUTH ---
Ph 1 Ph 2 Ph 3
NSG NST
348 0 0
3 0 0
29.8 0 0
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I
|
|

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

ile name: N20AM.HC9 Date: 01-19-1999
I(E/W) : Beardsley (N/s): E1 Mirage
Peak hour factor: .85
fomment: 2020
EAST
BOUND
LEFT TURN MOVEMENT
1. LT volume 34
2. Opposing mainline volume. 0
3. Number of exclusive LT lanes 1
Cross Product [2] * [1] 0
Left Lane Configuration (E=Excl, S=Shrd): E
Left Turn Treatment Type: NOpp
4. LT adjustment factor .85
5. LT lane vol 0
RIGHT TURN MOVEMENT
Right Lane Configuration (E=Excl, S=Shrd) E
6. RT volume 532
7. Exclusive lanes 1
8. RT adjustment factor .85
9. Exclusive RT lane volume 626
10. Shared lane vol 0
"THROUGH MOVEMENT
11. Thru volume 0
12. Parking adjustment factor 1
13. No. of thru lanes including shared o .
14. Total approach volume 40
15. Prop. of left turns in lane group N/A
16. Left turn equivalence
17. LT adj. factor: N/A
18. Through lane volume 40
19. Critical lane volume 626
ft Turn Check (if [16] > 8)

B T N N o

oM

7200/Cmax

Permitted left turn sneaker capacity:

Time Period: AM

Analyst B. Good

WEST NORTH SOUTH
BOUND BOUND BOUND

0 296 0]

N/A 691 N/A

0 1 . 0

N/A 204536 N/A
E

Perm Perm Perm

N/A 1.0 N/A

N/A N/A N/A

S S S

0 0 20

N/A N/A N/A

.85 .85 .85

0 0 0

0 0] 24

0 424 671

1 1 1

0 1 1

0] 424 695

N/A 0 N/A
8.2

N/a N/A N/A

0 424 695

0 424 695
60




Time Period: AM

B. Good

j HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
I SIGNAL OPERATIONS WORKSHEET .

'ile name: N20AM.HCS Date: 01-19-1999

(E/W) : Beardsley (N/S): E1 Mirage

'hase Plan Selection from Lane Volume Worksheet

ritical through-RT vol: [19]
iT lane vol: [5]
eft turn protection: (P/U/N)

Dominant left turn: (Indicate by '*!')

' Selection Criteria based on the
" specified left turn protection

* Indicates the dominant left turn
for each opposing pair

Phase plan selected (1 to 4)
in. éycle (Cmin) 60 Max.
iming Plan
Value
ovement codes
(ritical phase vol [CV]
ritical sum [CS] 1321
CBD adjustment [CBD] 1
eference sum [RS] 1454
ost time/phase [PL]
Lost time/cycle [TL] 6
sycle length [CYC] 65.6
reen time

eritical v/c ratio [Xcm] 0.86

Status

cycle (Cmax)

Ph

ETL
626

31.

Near capacity.

1

2

Plan 1:

Plan 2a:
2b:
3a:
3b:

Plan
Plan
Plan
Plan 4:

EAST-WEST
Ph 2
0
0
0

Analyst

BEAST WEST
BOUND BOUND

626 0
0 N/A
N 8]
*
U U
8) P
P U
*P P
P *p
N N
1
120
Ph 3 Ph 1
NSG
0 695
0 3
0 34.4

NORTH SOUTH
BOUND BOUND

424 695
N/A N/A
8] U

*

U U

u - P

P U
*P P

P *P

N N

1

~-- NORTH-SOUTH ---

Ph 2 Ph 3
NST

0 0

0 0

0 0




INTERSECTION DIAGRAM

Intersection: Beardsley and El1 Mirage

' Time period: AM
El Mirage

' Volumes

SB Total
| 133
| :
' < v >

5 128 0

<
l v
Yegend [B]
i)j = Level of Service
) = No. of Lanes
l—' = De facto Turn
————————————————————— Intersection
| (5]
l 1 — [A]
. 1 — [A]
|I v
Il [C] [B]
. <
g~

1 —
EB Total 0

322 > 1 1

0 WB Total

< 0]
0
—
v
Beardsley
174 81 0
< - >
255
NB Total




l’ile name: N20PM.HCS Date: 01-19-1999

E/W) : Beardsley

HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD

LANE VOLUME WORKSHEET

“Peak hour factor: .89

",omrnent : 2020

LEFT TURN MOVEMENT

1.
2.
3.

LT volume
Opposing mainline volume
Number of exclusive LT lanes

I Cross Product [2] * [1]

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

' Left Turn Treatment Type:

4.
5.

LT adjustment factor
LT lane vol

!IGHT TURN MOVEMENT

1

- A

-1
1
1
1
1
1
1
e 1
1

o o=

—

J

e
0

Right Lane Configuration (E=Excl, S=Shrd)

6.
7.
8.
9.
0.

1.
2.
3.
4.
5.
6.
7.
8.
9.

ft

RT volume

Exclusive lanes

RT adjustment factor
Exclusive RT lane volume
Shared lane vol

HROUGH MOVEMENT

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

Turn Check (if [16] > 8)

. Permitted left turn sneaker capacity:

7200/Cmax

(N/S): E1l Mirage

EAST
BOUND

oOr o+

NOpp
.85

18
N/A

N/A
18
564

Time Period: PM

Analyst

WEST
BOUND

N/A

N/A

Perm

N/A
N/A

N/A
.85

[eNel~d Zooro
~N
>

B. Good

NORTH SOUTH
BOUND BOUND

557
508
1 -
282956

E
Perm

1.0
N/A

N/A
.85

737

737

5.95
N/A
737
737

N/A

O-
N/A

N/A

Perm

N/A
N/A

39
N/A
.85

469

515
N/A

N/A
515
515



'1e name: N20PM.HC9S

HIGHWAY CAPACITY

Date:

(E/W) : Beardsley '(N/S):

01-15-1999

El Mirage

Iase Plan Selection from Lane Volume Worksheet

lane vol: [5]
ft turn protection: (P/U/N).
(Indicate by '*')

iitical through-RT vol: [19]

JDominant left turn:

MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
SIGNAL OPERATIONS WORKSHEET

Time Period: PM

Analyst

EAST WEST
BOUND BOUND

: B. Good

NORTH SOUTH
BOUND BOUND

Selection Criteria based on the Plan 1:
@ specified left turn protection Plan 2a:
l‘ Plan 2b:
* Indicates the dominant left turn Plan 3a:
for each opposing pair Plan 3b:
' Plan 4:
Phase plan selected (1 to 4)
'n. cycle (Cmin) 60 Max. cycle (Cmax)
iming Plan --- EAST-WEST
i Value Ph 1 Ph 2
Movement codes ETL
iitical phase vol [CV] 564 0
itical sum [CS] 1301
CBD adjustment [CBD] 1
ference sum [RS] 1522
st time/phase [PL] 3 0
post time/cycle [TL] 6
@rcle length [CYC] 60
'een time 26.4 0
rfitical v/c ratio [Xcm] 0.81

Status

Under capacity.

564 0 737 515
0 N/A N/A N/A
N U U U

* *

U U U U

U P U . P

P U P U
*P P *P P

P *P P *P

N N N N

1 1
120
---- _ -- NORTH-SOUTH ---
Ph3 Ph1l Ph2 Ph3
. NSG NST

0 737 0 0
0 3 0 0
0 33.6 0 0




HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

- i R

ile name: N20AM4.HCS Date: 01-19-1999 ’ Time Period: AM

-

=/W) : Beardsley (N/S): E1l Mirage Analyst : Howard Olien
ak hour factor: .95 .
mment: 2020 4 Lane Section

EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND

FT TURN MOVEMENT

4 0 296 0

-y =y

1. LT volume : 3
2. Opposing mainline volume 0 N/A 691 - N/a
3. Number of exclusive LT lanes 1 0 1 0
Cross Product [2] * [1] 0 N/a 204536 N/A
lLeft Lane Configuration (E=Excl, S=Shrd): E E
Left Turn Treatment Type: NOpp NOpp Perm Perm
4. LT adjustment factor ' .95 N/A 1.0 N/A
5. LT lane vol 0 N/A N/A N/A
‘IGHT TURN MOVEMENT
Right Lane Configuration (E=Excl, S=Shrd) E S S E
- 6. RT volume 532 0 0 20
l7. Exclusive lanes 1 N/A N/A 1
8. RT adjustment factor .85 .85 .85 .85
9. Exclusive RT lane volume 626 0 0 24
'10. Shared lane vol ‘ 0 0 0 0
THROUGH MOVEMENT
l}l. Thru volume 0 0 424 671
12. Parking adjustment factor 1 1 1 1
13. No. of thru lanes including shared 0 0 2 2
E4. Total approach volume 36 0 424 671
5. Prop. of left turns in lane group N/A N/A 0 N/A
16. Left turn equivalence , 4.65
17. LT adj. factor: N/A N/A N/A N/A
18. Through lane volume 36 0 212 336
19. Critical lane volume 626 0 212 336
ft Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity: N/A

7200/Cmax




) HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
. SIGNAL OPERATIONS WORKSHEET

lple name: N20AM4.HCY Date: 01-19-1999 Time Period: AM
"(E/W): Beardsley : (N/S): E1l Mirage » Analyst : Howard Olien

EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND

Iqase Plan Selection from Lane Volume Worksheet

itical through-RT vol: [19] - 626 0 212 336
ﬁ lane vol: ([5] 0 N/A N/A N/A
ft turn protection: (P/U/N) N N U U
Dominant left turn: (Indicate by '*') * *
Selection Criteria based on the Plan 1: U U 8} 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
l Plan 4: N N N N
Phase plan selected (1 to 4) : 4 1
'in. cycle (Cmin) 60 Max. cycle (Cmax) 120
iming Plan --- EAST-WEST ---- -- NORTH-SOUTH ---
‘ il Value Ph 1 Ph 2 Ph 3 Ph 1 Ph 2 Ph 3
~ Movement codes ETL WTL NSG
| itical phase vol [CV] 626 0 0 336 0 0
B-itical sum [CS] 962
CBD adjustment [CBD] 1
ference sum [RS] 1624
st time/phase [PL] 3 3 0 3 0 0
Lost time/cycle [TL] 9
a/cle length [CYC] 60
keen time 36.2 3 0 20.8 0 0
ritical v/c ratio [Xcm] 0.58
Status Under capacity.




' HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
LANE VOLUME WORKSHEET

#ile name: N20AM4.HCHS Date:
lE/W) : Beardsley (N/S)
Peak hour factor: .95

'omment: 2020 4 Lane Section

LEFT TURN MOVEMENT

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

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

4. LT adjustment factor
5. LT lane vol

RIGHT TURN MOVEMENT

lRight Lane Configuration (E=Excl,

RT volume

Exclusive lanes

RT adjustment factor
Exclusive RT lane volume
Shared lane vol

O W oI

- .

ROUGH MOVEMENT

11. Thru volume
|12. Parking adjustment factor
1

01-19-1999

E1l Mirage

S=Shrd) :

S=Shrd)

3. No. of thru lanes including shared

14. Total approach volume

16. Left turn equivalence
17. LT adj. factor:

18. Through lane volume
19. Critical lane volume

llS. Prop. of left turns in lane group

'eft Turn Check (if [16] > 8)

0. Permitted left turn sneaker capacity:

7200/Cmax

EAST

. BOUND

O O

NOpp
.95

16
N/A

N/A
16
564

Time Period: PM

Analyst

WEST

Howard Olien

NORTH SOUTH

BOUND BOUND BOUND

N/A

N/A

NOpp

N/A
N/A

N/A
.85

»

557
508
1.
282956

E
Perm

1.0
N/A

N/A
.85

737

737

3.05
N/A
368
368

N/A

0
N/A

N/A

Perm

N/A
N/A

469

469
N/A

N/A
234
234




HIGHWAY CAPACITY MANUAL SIGNALIZED INTERSECTION PLANNING METHOD
' SIGNAL OPERATIONS WORKSHEET
lle name: N20AM4.HCS Date: 01-19-1999 Time Period: PM

(E/W) : Beardsley

(N/S): E1 Mirage

Analyst : Howard Olien

EAST
BOUND
'1ase Plan Selection from Lane Volume Worksheet
itical through-RT vol: [19] 564
lane vol: [5] . 0
ft turn protection: (P/U/N) N
Dominant left turn: (Indicate by '*') *
Selection Criteria based on the Plan 1: U
specified left turn protection Plan 2a: U
' Plan 2b: P
* Indicates the dominant left turn Plan 3a: *P
for each opposing pair Plan 3b: P
' Plan 4: N
Phase plan selected (1 to 4) 4
ln. cycle (Cmin) 60 Max. cycle (Cmax) 120
iming Plan --- EAST-WEST ----
Value Ph 1 Ph 2 Ph 3
Movement codes ETL WTL
litical phase vol [CV] 564 0 0
Mitical sum [CS] 1121 :
CBD adjustment [CBD] 1
ference sum [RS] 1624
st time/phase [PL] 3 3 0
wost time/cycle [TL] 9
acle length [CYC] 60
een time 28.7 3 0
Titical v/c ratio [Xcm] 0.67
Status Under capacity.

WEST NORTH SOUTH
BOUND BOUND BOUND

0 368 234
N/A N/A N/A
N U u
*

8) U 9)
P U . P
8) P 8)
P *p P
*P P *P
N N N

1

- - NORTH-SOUTH ---
Ph 1 Ph 2 Ph 3

NSG

557 0 0
3 0 0
28.3 0 0






Accident.xIs

Intersection

Accidents On El Mirage Road: 1995-1997 | 119-Jan-99
Beardsley Road To Deer Valley Drive ‘ { | HOlien
Incident } |Severity 5 Light |
Right Angle 1 0 No Injury 1|Daylight 0
Left Turning ? 0/ Injury - Unknown 0 Darkness ! 1
Rear End 0/ Possible Injury ‘ 0 Dawn 0
Side Swipe 1/Non - Incapacitating 0 Dusk 0
Single Vehicle | 0 Incapacitating ? 0
Other ! 0 Fatal 0

] ! I
Total | 1| Total 1!Total 1
Incident } ‘Severity ILight
Right Angle | 0.00% No Injury 100.00% Daylight 0.00%
Left Turning 0.00% |Injury - Unknown 0.00% Darkness = 100.00%
Rear End 0.00% Possible Injury 0.00% Dawn 0.00%
Side Swipe 7 100.00% 'Non - Incapacitating | 0.00% Dusk 0.00%
Single Vehicle 0.00% | Incapacitating . 0.00% 0.00%
Other 0.00% Fatal 0.00% 0.00%
Total . 100.00% Total 100.00% | Total 100.00%

Page 1 Of 3



Non Intersection

Accidents On El Mirage Road: 1995-1997 | 119-Jan-99
Beardsley Road To Deer Valley Drive ! | H Olien
Incident } 'Severity | 'Light

Right Angle i 0 No Injury | 1/ Daylight 0
Left Turning \ 0! Injury - Unknown 0'Darkness | 1
Rear End 0, Possible Injury \ 0 Dawn 0
Side Swipe j 1/Non - Incapacitating | 0 Dusk 0
Single Vehicle | 0'Incapacitating ; 0

Other 0 Fatal ‘ 0

Total 1 Total | 1 Total i 1
Incident ‘Severity | 'Light ‘

Right Angle ' 0.00% No Injury | 100.00% Daylight 0.00%|
Left Turning | 0.00% ' Injury - Unknown | 0.00% Darkness = 100.00%
Rear End 1 0.00% |Possible Injury | 0.00% Dawn 0.00%
Side Swipe \ : 100.00% Non - Incapacitating | 0.00% Dusk | 0.00%
Single Vehicle 0.00% ' Incapacitating ; 0.00% | 0.00%| -
Other | 0.00% Fatal | 0.00% 0.00%
Total | 100.00% Total 100.00% Total 100.00%

Accident.xls Page 2 Of 3



Accident.xls

Total

Accidents On El Mirage Road: 1995-1997 119-Jan-99
Beardsley Road To Deer Valley Drive H Olien
Incident |Severity Light

Right Angle 0 No Injury 2 Daylight 0
Left Turning 0/Injury - Unknown | 0 Darkness | 2
Rear End 0 Possible Injury 0 Dawn 0
Side Swipe 2 Non - Incapacitating 0 Dusk 0
Single Vehicle 0 Incapacitating | 0

Other 0 Fatal 0

Total 2 Total | 2 Total 2
Incident |Severity 1 Light

Right Angle 0.00% 'No Injury ' 100.00% Daylight 0.00%
Left Turning 0.00% Injury - Unknown . 0.00% Darkness = 100.00%
Rear End . 0.00% Possible Injury . 0.00% Dawn 0.00%
Side Swipe 1 100.00% Non - Incapacitating | 0.00% Dusk 0.00%
Single Vehicle 0.00% 'Incapacitating - 0.00% 0.00%
Other 0.00% Fatal 0.00% 0.00%
Total 100.00% Total 100.00% Total 100.00%

Page 3 Of 3
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APPENDIX E

DRAINAGE

HEC-2 / HEC-RAS COMPARISON

CROSS SECTION MAPS AND HEC-1 OUTPUT FROM
WITTMAN ADMS

EXISTING CONDITION CROSS SECTIONS AND OUTPUT
TABLES

HY8 OUTPUT AND CHANNEL HYDRAULICS



HEC-2 / HEC-RAS COMPARISON



___________ EY/:S/["‘/Iﬁ Can 0/-/;/;4

HEC-2 WATER SURFACE PROFILES //__
Version 4.6.2; May 1991 ECd . /fo@}l

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

MCMICKEN DAM QUTLET WASH
SUMMARY PRINTQUT

SECNO Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10%S

.000 6522.00 1176.64 4025.13 4010.00 5062.00 5@32.43 .00 1007.30 4.6 172.00 27.64 3.

.000 6522.00 1176.98 4023.59 4010.00 5062.00 5@3.9 .00 1010.32 4.98 1172.00 16.59 2.

.000 5085.00 1176.00 4028.00 4010.00 5062.00 509.67 00 915.67 4,00 1172.00 50.93 3

000 2917.00 1175.00 43%.00 4010.00 5062.00 5025.33 .00 52.67 3.00 1172.00 93.57 4.

% .107  6522.00  1181.69 4423.61 4282.00 5268.00 5236.38 3.13 812.77 5.0 1176.00 55.93 4.
* .107  €522.00 1181.02 4426.89 4282.00 5268.00 5233.88 4.04  806.%9 5.2 1176.00 228.12 6.
* .107  5085.00 1181.08 4426.66 4282.00 5268.00 52%4.06 1.50 807.40 5.08 1176.00 12.72 4
x J107  2917.00  1180.70  4428.44 4282.00 5268.00 522.71 1.53  804.27 4.70 1176.00  117.32 3
J159  6522.00 1183.46  4438.60 4355.00 5150.00 5115.76 1.77  677.17 5.46 1178.00 8.73 5

* J159 6522.00  1183.83  4436.36  4355.00 5150.00 5120.12 2.81 68.7 5.8 1178.00 46.17 4
* L159  5085.00 1183.41  4438.9%6 4355.00 5150.00 5115.06 2.33 676.09 5.41 1178.00 57.50 - 4
* 59 2917.00  1182.89  4441.93  4355.00 5150.00 5109.2% 2.19  667.33 4.89 1178.00 54.92 3.
.38 6522.00 1186.39 4551.20 4500.00 5503.00 5311.97 2.93 760.76 6.39 1180.00 54.15 4

.238 6522.00 1185.98 4552.75 4500.00 5503.00 5@9.71 2.1 4B6.96 5.8 1180.00 64.54 5

.38 5085.00 1185.72 4553.69 4500.00 5503.00 5036.27 2.32 48.58 5.72  1180.00 55.89 4

.38 2917.00 1185.10  4555.97 4500.00 5503.00 5027.98 2.21  472.01 5.10 1180.00 52.42 3

* 350 6522.00  1190.95  4488.67 4855.00 5428.00 5243.67 2.69  449.78 6.45  1184.50 91.15 6
350 6522.00 1190.75  4897.02 4855.00 5428.00 522.49 477  365.47 6.5 118.50  117.80 7

* 350 5085.00 1190.29 4493.03 4855.00 5428.00 5259.77 4.57  3™.74 5.79 118..50 132.97 6
i 350 2917.00  1189.59 4917.05 4855.00 5428.00 5227.73 4.49  310.68 5.090 118.50 136.48 5
437 0 6522.00  1194.65  4978.03  4970.00 5450.00 5436.23 3.70  458.20 6.65 1188.00 63.62 5.

X 437 6522.00  1194.76  4977.86 4970.00 5450.00 5436.52 4.01  458.65 6.76 1188.00 55.38 5
> 437 5085.00 11%4.40  4978.39 4970.00 5450.00 5435.42 411 457.3 6.40 1188.00 53.33 4.
X 437 2917.00  1193.66  4979.51  4970.00 5450.00 5433.70 4.07 42171 5.66 1183.00 54.19 3.
527 6522.00  1198.15  4654.51 4603.00 5200.00 5175.80 3.51  431.47 5.15 1193.00 89.93 6

527 6522.00 1198.07  4657.17 4603.00 5200.00 5175.33 3.31 418.14 5.07  1193.00 8.51 6

527 5085.00 1197.52 4&97.73 4603.00 5200.00 5161.85 3.12 329:15 4.52  1193.00 93.42 6

527 2917.00  1196.49  4908.24 4603.00 5200.00 5133.80 2.83  25.5% 3.49  1193.00 72.69 5

220CT98 15356215 PAGE 132
SECNO Q Q&EL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10%KS

* 579 6522.00  1200.11  4582.41 4465.00 5062.00 5@30.11 23 467.69 7.61  1192.50 122.39 6
579 6522.00  1200.51 4552.77 4465.00 5062.00 5030.51 2.44  4LT77.73 8.01 1192.50 69.59 5.

% 579 5085.00 1199.80 4585.25 4465.00 5062.00 509.19 32 443,94 7.30  1192.50  117.46 6.
* SR 17.00  1198.83 4682.37 4465.00 5062.00 5025.31 .85  326.78 6.33 1192.50  197.39 6.
* LB47 0 6522.00  1202.68  4745.20 4686.00 5228.00 5181.86 2.56  357.24 6.68 119%6.00 38.42 5.
L6470 6522.00  1202.48  4746.00 4686.00 5228.00 5180.4 1.97  343.8 6.48  119%6.00 44.01 5

% L647  5085.00  1202.13  4747.47  4686.00 5228.00 5178.41 2.33 318.83 6.13  1196.00 34.41 4.
» 47 2917.00 1201.02  4937.30 4686.00 5228.00 5171.40 2.19 2341 5.02  1196.00 21.01 3.
* o .746 6522.00  1204.67  4906.64 4880.00 5109.00 5086.36 1.12 1. 6.17  1198.50 66.21 8.
766 6522.00 1204.81  4905.95 4880.00 5109.00 5086.% 2.33 180.98 6.31  1198.50 60.39 7.

746 5085.00  1204.13  4909.38 4880.00 5109.00 5084.03 2.00 174.66 5.8 1198.50 59.55 7

& T 2917.00 1202.61  4916.96  4880.00 5109.00 5077.58 1.59  160.& 411 1198.50 78.17 [
833 6522.00 1207.27 48%4.29 4882.00 5116.00 5104.16 2.60 209.87 7.27  1200.00 35.06 6

833 6522.00 1207.26 48%4.33 4882.00 5116.00 5104.13 2.45 209.80 7.26  1200.00 35.23 6.

833 5085.00 1206.51 4897.73 4882.00 5116.00 5100.8 2.38  203.13 6.51  1200.00 35.46 5

d B33 X17.00 1205.22  4903.55 48%2.00 5116.00 5095.25 2.61 191.69 5.2 1200.00 34.26 &
CS46 6522.00  1209.53  4886.78 4870.00 5090.00 5087.51 2.26 200.73 7.3 1202.50 43.47 6

S46 6522.00  1209.53  4886.78 4870.00 5090.00 5087.51 2.27  200.73 7.03  1202.50 43.48 6

966 5085.00 1208.80  4839.51 4870.00 5090.00 5083.48 2.29 1%6.17 6.30 1202.50 43.73 6.

S6 2917.00 1207.50  48%4.40 4870.00 5090.00 5076.85 2.28  1&.45 5.00 1202.50 44.40 5.

1.058  &273.00 1212.09 4903.48 4853.00 5140.00 5112.30 2.56  208.& 7.09 1205.00 40.47 6.
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HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1

E)’/:S/-'ﬂ

| Hec R4S

g Condooom

Reach | RiverSta | QTotal | MinChEl | WS Flev | CritW5 | EG. Elev | £G. Slopa | VelChnl
. . {cfs) m ) (® (WE ) (e |
Reach-1 1858 6273.00 1243.80 1249.50 1250.13 0.004008 6.41
Reach-1  |1.858 6273.00 1243.80 1249.50 1250.13 0.004008 6.41
Rench-1 1.858 4916.00 1243.80 1248 .84 1249.38 0.003956 5.86
Reach-1 1.858 2876.00 1243.80 1247.70 1248.05 0.003791 476
Resch1 1788 6273.00 1242.00 124752 1248.35 0.005780 7.30 859.39 205.83 0.63
Reach-1- 18 6273.00 1242.00 1247.52 1248.35 0.005780 7.30 859.39 205.83 0.63
Reach-1 4916.00 1242.00 1246.89 1247.59 0.005896 6.72 731.15 201.21 0.62
Reach-1 2876.00 1242.00 124580 1246.28 0.006081 557 516.43 193.22 0.60
Reach-1 6273.00 1240.00 1245.39 1246.13 0.004643 6.87 913.19 202.94 0.57
Reach-1 6273.00 1240.00 1245.39 1246.13 0.004643 6.87 913.19 202.94 0.57
Reach-1 4916.00 1240.00 124471 124533| 0004722 6.33 776.76 197.85 0.56
Reach-1 2876.00 1240.00 124351 1243.95 0.004941 5.28 544.98 188.90 0.55
Reach-1 {1593 6273.00 1237.50 1243.09 1243.68 0.003440 6.18 1015.63 211.49 0.50
Reach-1 1,593 6273.00 1237.50 1243.09 124368 0.003426 6.17 1016.95 211.54 0.50
Resch-1  [1563 4916.00 1237.50 1242.40 1242.89 0.003391 5.64 871.79 206.00 0.48
Reach-1 {1593 2876.00 1237.50 1241.17 1241.50 0.003304 4,61 624.29 196.21 0.46
Reach-1 1,476 6273.00 1235.50 1240.99 1241.59 0.003503 6.20 1015.82 220.78 0.50
Reach-1 1479 6273.00 1235.50 1241,00 124159 0.003517 6.19 1013.06 212.99 0.50
Reach-1 1.479 4916.00 1235.50 1240.30 1240.80 0.003557 5.68 865.11 211.81 0.49
Reach-1 1,479 2876.00 1235.50 1239.03 1239.38 0.003741 475 604.99 199.25 0.48
Reach-1 1381 6273.00 1233.50 1239.35 1239.89 0.003038 5.87 1067.80 218.53 0.47
Reach-1 1,381 6273.00 1233.50 1239.36 1239.89 0.003027 5.87 1069.06 218.59 0.47
Reach-1  [1.381 4916.00 1233.50 1238.69 1239.13 0.002877 5.31 926.13 211.95 0.45
Reach-1 1381 - 2876.00 1233.50 1237.51 1237.79 0.002523 422 682.17 200.11 0.40
Reach-1  [1.307 6273.00 1232.30 1236.69 1237.82 0.010393 8.56 737.06 228.71 0.82
Reach-1 11307 627300| 123230 123669 1237.83| 0010453 8.55 733.39 215.00 0.82
Reach-1 130 4916.00 1232.30 1236.26 1237.17 0.009984 7.67 641.39 220.18 0.78
Reach-1  [1.307 2876.00 1232.30 1235.47 1236.05 0.009223 6.09 472,02 211.02 0.72
Reach-1 6273.00 1231.00 1234.90 1234.90 1236.33 0.016557 9.58 654.56 230.25 1.00




HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1 (Continued)

Reach | RiverSta | QTotal | MinChEl | WS Elev | CritW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopV
i : . sy b o () () () () L sy 1 (safy |
Reach-1 1.286 6273.00 1231.00 1234.90 1234.90 1236.33 0.016557 9.58 654.56
Reach-1 |1,286 4916.00 1231.00 1234.45 1234.45 123568 0.017305 8.91 551.46
Reach-1 1,286 2876.00 1231.00 1233.62 1233.62 123455 0.019519 7.71 372.88
Reach-1 25 6273.00 1219.00 1222.80 1222.80 1224.36 0.004059 10.02 625.94 202.42 1.00
Reach-1  [1.251 6273.00 1219.00 1222.80 1222.80 1224.36 0.004059 10.02 625.94 202.42 1.00
Reach-1 251 4916.00 1219.00 1222.31 1222.31 1223.66 0.004303 9.33 527.08 198.48 1.0
Reach-1 2876.00 1219.00 1221.48 1221.48 1222.44 0.004807 7.89 364.46 191.81 1.01
Reach-1 {1213 6273.00 1209.00 1217.59 1217.88 0.000291 434 144632 226.33 0.30
Reach-1 (1,213 6273.00 1209.00 1217.59 1217.88 0.000291 434 1446.32 226.33 0.30
Reagh-1 1.213 4916.00 1209.00 1216.92 1217.14 0.000250 3.79 1296.86 221.99 0.28
Reach-1  [1.213 2876.00 1209.00 1215.74 121586|  0.000170 2.77 1039.27 21432 0.22
Reach-1 1401 6273.00 1208.50 1216.07 1216.07 1217.67 0.004123 10.13 619.20 197.92 1.01
Reach-1 1191 6273.00 1208.50 1216.07 1216.07 1217.67 0.004123 10.13 619.20 197.92 1.01
’ 19 4916.00 1208.50 121557 121557 1216.95 0.004376 9.44 521.02 193.82 1.01
2876.00 1208.50 1214.72 1214.72 1215.72 0.004924 8.01 350.18 186.88 1.02
6273.00 1207.50 121329 1214.25 0.001601 7.88 796.25 183.76 0.67
468 6273.00 1207.50 1213.29 1214.25 0.001601 7.88 796.25 183.76 0.67
169 4916.00 1207.50 1212.64 121345|  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 121275 0.004054 6.53 961.34 208.81 0.54
1058 6273.00 1205.00 1212.08 1212.75 0.004054 6.53 961.34 208.81 0.54
058 4916.00 1205.00 1211.38 1211.94 0.004165 6.02 816.16 204.15 0.53
11058 2876.00 1205.00 1210.15 121054 0.004466 5.05 569.64 195.99 0.52
Reach-1 0046 6522.00 1202.50 1209.53 1210.26 0.004338 6.87 949.23 200.76 0.56
Reach-1  [0.946 6522.00 1202.50 1209.53 1210.26 0.004338 6.87 94923 200.76 0.56
Reach-1 945 5085.00 1202.50 1208.80 1209.42 0.004364 6.32 805.07 194.19 0.55
Reach-1. 2917.00 1202.50 1207.49 1207.92 0.004442 5.22 559.31 182.45 0.52
Reach-1 ] 6522.00 1200.00 1207.26 1207.89 0.003533 16.35 1027.31 209.81 0.51
Reach-1 0833 6522.00 1200.00 1207.26 1207.89 0.003533 6.35 1027.31 209.81 0.51




HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1 (Continued)

_Reach | Ruwer QTotal | MinChEl | WS Elev | CitWs | EG Elev | EG
. e L o® P ® g ® ] & )
5085.00 1200.00 ; 1207.05 0.003495 5.80 876.45 203.36 049
2917.00 1200.00 1206.21] . 1205.56 0.003445 4.74 615.59 191.69 0.47
6522.00 1198.50 1204.81 1205.78 0.006041 791 824.61 180.98 0.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>