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FINAL
CANDIDATE ASSESSMENT REPORT

FOR
EL MIRAGE ROAD

PROJECT NO. C-99-0786-16-17
SEC. 25, 26, 35 & 36, T.4N., R.1W G&SRB&M

MARICOPA COUNTY DEPARTMENT OF
TRANSPORTATION PLANNING DIVISION

January, 1999

Project Name: El Mirage Road

Project Termini: Bell Road to Beardsley Road

Requested by: Sun City Home Owners Association

Improvement Requested: Reconstruct a 2-1ane} roadway with drainage improvements.

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

Summary Cost Estimated: $6,821,150

EXECUTIVE SUMMARY

The purpose of the El Mirage Road — Bell Road to Beardsley Road Candidate Assessment
Report is to provide Maricopa County Department of Transportation (MCDOT) staff and
Transportation Advisory Board with information necessary to evaluate the proposed
improvement in relation to other candidate assessment projects. - The project includes the
widening of El Mirage Road from the existing 2-lane roadway section. Both 4-lane and 6-lane
roadway sections were considered. The alternatives meet MCDOT standards for a modified
major urban arterial. The project includes a drainage evaluation and a traffic study of the El
Mirage Road - Bell Road and the El Mirage Road — Beardsley Road intersections.
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The El Mirage Road - Bell Road intersection is currently signalized. This intersection would
need to be widened to accommodate a 6-lane improved El Mirage road. A 4-lane improvement
would only require restriping at the Bell road intersection. The El Mirage Road - Beardsley
Road intersection is stop sign controlled, with stop signs on all three approaches. Traffic
projections indicate a need to widen El Mirage Road, signalize the intersection and add turn lanes
at the intersection.

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

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

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

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

PROJECT BACKGROUND INFORMATION

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

General Description and Location of the Project Area: ,

El Mirage Road from Bell Road to Beardsley Road 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 and the Cities of Peoria and Surprise. Maps following the vicinity map

‘ \ —




CANDIDATE ASSESSMENT PROJECT | |
BELL ROAD TO BEARDSLEY RD

i

i l

| 1

]

| DEERVALLEY __RD ([ __ ____ N

LEGEND

-3 _ : [ | Peoria

_____ UNIONMILLS ____} DR __ [ ] Surprise
_ | [ ] County

Project
Limits

115TH AVE

Project
Location

8/03/98




"SURPRISE ~
INDEX SHEET |

= > = w
&= , A xx
i : et LONE MT. RO.
PO ;
! f : § _DIXILETA DR.
; - (BRADLEY RD.)
! !
; | ! i
i 5 " PATTON RD.
; , , (DYNAMITE RD.)
P JOMAX_RD. |
il N A |
Nl : I
5 BT
i/ HAPPY VALLEY ROD.
) P INNACLE
i . PEAK RD.
:D ' ‘
@ &7 DEER VALLEY RD.
I
S ---; __BEARDSLEY RD.
i
| UNION HILLS DR.

— BELL RD.
p i
7% @
J A
Lol L ] W GREENWAY RD.

1 ZID NN

: /] i, WADDELL RO.

‘ ) P .

D) H

i i;V il e

- - L CACTUS RD.

. */

7/ / ¥

et /1 /i i PEORIA AVE.

i ; i | j : i

! i : | ' )

| | | g~ | |

[and 1 — .YA I" . - ! . I’\ .| e~ t i

b wi . Wi N Wi € o . ; :

; ! ! . i fwd oiw ! .
2% Z¥ 25 aF zZ¥ oz g% >y w.

. <C — < %< 0:1< |< — | << L(g < zg >
Qe zr ZFa vz Sz =T %~ <o 5 = o
Z~ Own Si¢ =~ AL P L= T - LAST EFF. | REV
o e zim Wi Jie  Sig Vi Zm = " WPRIL 15, 1938) C.L.
O~ oire Tio xin i< :1:_7 alm o~ 0, ~ : :

iz 2z wC iz @z D~ 'z @I I 2

THIS CITY LIMIT SHEET IS TO BE USED

AS A GUIDE ONLY! MARICOPA COUNTY WILL
NOT BE RESPONSIBLE FOR ERRORS OR
OMISSIONS THAT MIGHT OCCUR.

7/1‘ « INCORPORATED AREA




Secs. 23-26,35 & 36-T4N RIW | Book 505
Mep 67

Sheet 1 of 2

DEER VALLEY ROAD

320t Ze40T  MARICOPA COUNTY ASIESSORS OFFICE
J ‘é i - SLALE .": 2‘_99_0““
H oaon. £ — REVISIDYE
!7‘“' WAy i ; T3a%et f ;,,n._ Chozsh
\"Sz0T q/15 —0- Z‘: 26 81 *150“‘ za N't;'
; ) ;_9 2072
Pt. SUN CITY WEST | Vohs_ e _weomawnt Bl —
s . See Vohaite 1, i okt see_ Sidke —
Sheet  § / w?qi 124AB c 33,‘563’ oy if - .
N 13 i
1980 Subs > h SHEET | MUMBER . CHANGE | ] §iz‘5
. / 143! SHEET'NUMBER - cmmcg i §53
See Book 232 Yhlp1286 [avsn | 55 185
& — . ‘
& i . , ,
. W ; T
z > S < T
|~ T )
-t 7
Boo¥ 7.22 ‘ A Em ;
NAP 4 SHEET i\ Vol =
@\~ T o
‘lﬁm g_’r 1.500 AC.
Y [ y g
IR {2 =2
e eees tas N @ 32 il N
1 O
~ Pt. SUN CITY WEST (4 o9
. S Weo X
Om (@) 72.0AC.
> @
oL w
1979 SUBS < Oz Yl £
Z 7 sorlweet 324 =
]
~ ) L o]
[45]
See Book 232 -2 5
-3 Y
:Z,g ) gD,
9— g_’ 3.07bAc.
R
....... xq' -
| =N
Pt SUN CITY WEST UNIT 22 . < -y
MCR 275-17, 1985 SUB 3784 e 2 E:g S 78
 Bk. 232 Map I5 Shts. 4-9 M'
oL ;"ﬂ 3
o=
J— = 2
BELL (os Ro\fo ) ’




El Mirage Road Candidate Assessment Report
Bell Road to Beardsley Road Number C99-0786-16-17

show assessor parcel numbers and City of Surprise incorporated areas. The entire project resides
within Maricopa County. Sun City West, a retirement community, is currently the major traffic
generator along F1 Mirage Road from Bell Road to Beardsley Road. Future residential
development north of Deer Valley Drive (1.7 kilometers (1 mile) north of the project) has the
potential to add a significant amount of traffic to the study area. The future intersection of the
extension of El Mirage Road north and the proposed Loop 303 is initially planned as an at-grade
intersection, with a future grade separated traffic interchange ultimately planned. Lake Pleasant,
a regional park, is located approximately 21 kilometers (13 miles) north of the study area.

Available information on the Existing Roadway Surface and Shoulder Areas:

El Mirage Road from Bell Road to Beardsley Road was paved in June, 1984 with 50mm (2
inches) of asphaltic concrete on a 200mm (8 inches) aggregate base course. The last
improvement was a 50mm (2 inches) rubberized overlay applied in November 1997. Pavement
corings taken in November 1998 indicate pavement thicknesses of 150mm (6 inches) to 200mm
(8 inches) and an aggregate base course of 150mm (6 inches) to 300mm (12 inches). The
existing roadway is 8.5m (28 feet) wide. The pavement is striped for two-way traffic. The entire
pavement appears to be in good condition with a Pavement Condition Rating (PCR) of 95, an
International Roughness Index (IRI) rating of 92 and a SUFFICIENCY rating of 74.

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

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. There is only one developed parcel east of
the road at this time. |

Traffic Information and Analysis:

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




El Mirage Road T : Candidate Assessment Report

Bell Road to Beardsley Road Number C99-0786-16-17
Existing Counts o . '

On Location At ‘ 1998 | 1997 | 1995 | 1994
El Mirage Road South Leg | Bell Road 2719

El Mirage Road North Leg | Bell Road 7807 | 9836 8372 3976
El Mirage Road South Leg | Beardsley Road 7765

El Mirage Road North Leg | BeardsleyRoad - 3110 3787} 3196} 3692
Bell Road East Leg El Mirage Road 35740 '

Bell Road West Leg | El Mirage Road 29768 | 31455

Beardsley Road West Leg | El Mirage Road 5074 5239

TRA also conducted turning movement counts at the intersections of El Mirage Road with Bell
Road and Beardsley Road. These counts were also taken in September 1998, and were used to
determine the intersection level of service, and project future turning movements. The morning
and evening peak hour counts along with the future turning movement projections are shown 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. 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 2020 2010 | 2001

El Mirage Road North Leg | Bell Road , 16112} 12392 | 10561

- El Mirage Road North Leg | Beardsley Road 26438 | 4702} 3110

Bell Road East Leg El Mirage Road 48014 | 53510 | 44971

Bell Road West Leg | El Mirage Road 44201 | 40225} 39477

Beardsley Road | WestLeg | El Mirage Road 22231 9489 | 9620

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.

Vehicle Classification (In Percent)
On | Location At Motorcycles | Cars | RVs | Buses | SU Trucks | TT 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. The peak hour volume was provided
by MCDOT from their annual counts. K factors were between 9 and 10 percent. The K factor is
the ratio of the peak hour traffic to the ADT. LOS is a measure of the quality of operation of the
road as perceived by motorists. LOS A is the best, and LOS F is the worst. LOS E represents

e
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the roadway operating at the maximum capacity-(volume to capacity ratio of 1), although most
drivers would regard the quality of service unacceptable at this level. At LOS F, the road is over
capacity, with flow breaking down into stop and go traffic, and considerable delay experienced
by motorists. LOS C is used as a target for the ultimate roadway conditions. The output from
HCS is shown in the Appendix, 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 | Bell Road E E D C
Volume/Capacity 1.99 1.56 1.30 0.96
Ratio (V/C) ~

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

Level of Service: 4-Lane Alternative

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

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:

Level of Service: 6-Lane Alternative

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

Intersection level of service was evaluated using the unsignalized intersection module of HCS.
Unsignalized Intersection Level of Service: No Build Alternative

Intersection 2020 2010 2001 1998
El Mirage Road/Beardsley Road (AM/PM) F/F c/C B/C A/A
Volume/Capacity Ratio (V/C) >1/>1 |} 0.53/0.58 | 0.46/0.52 | 0.31/0.35

The intersection was then evaluated with El Mirage Road improved to a 4-lane minor arterial.
Left turn bays were added on both El Mirage Road and Beardsley Road. A right turn lane was
added for the southbound to westbound movement.
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Unsignalized Intersection Level of Service: 4-L.ane Alternative

Intersection 2020 2010 2001 1998
El Mirage Road/Beardsley Road (AM/PM) F/F B/B A/B AJA
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
Yolume/Capacity Ratio (V/C) 10.86/0.81 0.54/0.44 0.35/0.41

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

Signalized Intersection Capacity Analysis: 4-Lane Alternative

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

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

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

Signalized Intersection Capacity Analysis: No Build Alternative

Intersection 2020 2010 2001 1998

El Mirage Road/Bell Road ‘| Under/Near | Under/ Under | Under/Under { Under/Under
(AM/PM)

Volume/Capacity Ratio (V/C) 0.79/0.85 0.72/0.78 0.50/0.56 0.39/0.44

The movements operating near capacity are the left turn lanes on Bell road. Since improving
Bell road 1s outside the scope of this report, the 4-lane alternative retained the same lane
configuration and was not evaluated. The 6-lane alternative will require widening to
accommodate the additional lanes. The 20-year forecast was reevaluated with El Mirage Road as
a 6-lane minor arterial: ' '
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Signalized Intersection Capacity Analysis: 6-Lane Alternative

Intersection 2020

El Mirage Road/Bell Roa Under/Near
(AM/PM) '

Volume/Capacity Ratio (V/C) 0.79/0.85

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

service in the year 2020.

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

incident | Accidents Severity Accidents Light Accidents

Right Angle 0 No Injury 2 Daylight 3

Left Turning 0 Injury - 0 Darkness 2
Unknown

Rear End 2 Possible Injury 1 Dawn 0

Side Swipe 1 Non - Dusk 0
Incapacitating

Single 1 Incapacitating 0

Vehicle

Other 2 Fatal 0

Total 6 Total 5 Total 5

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

“that suggested a design deficiency. The complete accident records are included in the Appendix.

Conclusions and Recommendations:

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

10
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Construction Traffic Management Evaluation and Recommendation:

The only establishment requiring access to El Mirage Road between Bell Road and Beardsley
Road is the existing commercial property located on the east side of El Mirage Road, 750m
(2,480 feet) north of Bell Road. Access will be required during all phases of construction. With
the exception of the existing commercial property, all land east of the site is undeveloped State
Land or the McMicken Dam Outlet Wash which is owned by the Maricopa County Flood
Control District. Land along the McMicken Dam Outlet Wash was purchased to prevent
development within the floodway. Sun City West, which is fully developed, is west of El Mirage
Road. There are no access points to El Mirage Road from Sun City West between Bell Road and
Beardsley Road. The Bodine Property, north of Deer Valley Drive and west of the wash may
develop in the future. This development will request access to El Mirage Road from the west
between Proposed Loop 303 and Deer Valley Drive. A second future development, Lakeview,
will require access to El Mirage Road north of the proposed Loop 303.
The recommended 4-lane roadway between Bell Road and Beardsley Road would be constructed
by maintaining traffic on the existing roadway while two northbound lanes are constructed.
Traffic would be shifted to the new northbound roadway to construct improvements to the
existing roadway to accommodate the southbound traffic. Beardsley Road - El Mirage Road
intersection improvements will be installed by reducing lane widths and shifting traffic during
construction. ’ ‘

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

DESIGN CRITERIA

Functional classification Urban Principal Arterial
Level of service

Design year 2010 and 2020

Design vehicle WB-50 _
Design speed . 100km/h (60mph)
Posted speed 70km/h (45mph)
Maximum super-elevation 0.06m/m

Minimum radii 410m (13501t)

Lane widths 3.6m (12 ft)

Shoulder width ' N/A

Median 4.2m (14ft)

Roadway cross-slope 0.02m/m

Shoulder cross-slope N/A

Embankment cut/fill slopes 1:4 max '
Clear zone per Roadway Design Manual
Minimum stopping sight distance 160m (525ft)

Minimum passing sight distance 640m (2,100ft)
Sidewalks 1.4m (5ft)

11
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Maximum longitudinal grade 5.00%

Minimum longitudinal grade 0.25%

Minimum K-factors for vertical curves 20-yr

Curb and gutter types MCDOT 2030, MAG 220 type A

Curb return radii . ' 10.5m (358 = ‘

Tapers L=WS W=offset, S=design speed, L=Taper length
Traffic Signals Required '

Pavement markings Required

Signing plans Required

Guardrails Not Required

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:

El Mirage Road is constructed along the top of a wide, flat ridge from Bell Road to 760 meters
(2,500 feet) south of the Beardsley Road intersection. The existing pavement on El Mirage Road
between Bell Road and Deer Valley Drive has a one-way crown sloping east. The crown slopes
east in all locations, creating an adverse superelevation in some horizontal curves. The one-way
crown drains roadway runoff to the east. A block privacy wall borders the right-of-way

- immediately west of the site. The wall is the east perimeter wall for Sun City West. The wall

provides a continuous barrier for surface runoff. A box culvert from Sun City West crosses El
Mirage Road 320 meters (1,050 feet) south of Beardsley Road. The culvert conveys runoff from
the subdivision to the McMicken Dam Outlet Wash. Figure 4, Sheet 1 shows the topography of
the area before the construction of Sun City West. '

Roadway runoff generated in the vicinity of the McMicken Dam Outlet Wash currently drains
directly to the wash. Roadway runoff generated south of Station 3+550 drains south along the
east edge of the pavement. The runoff discharges to an existing drainage channel which parallels
the north side of Bell Road. El Mirage Road crosses the channel via a 7 barrel box culvert. Itis
assumed that the Bell Road Channel has sufficient capacity to convey the flows generated in the
existing condition without overtopping. It is further assumed that the channel has sufficient
capacity downstream from El Mirage Road to convey the increased flows generated by the
widening of E1 Mirage Road.
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El Mirage Road _ Candidate Assessment Report

Bell Road to Beardsley Road Number C99-0786-16-17

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

The wash has been delineated and recorded as a FEMA floodplain. The section of wash adjacent
to existing 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.

Hydrology

Off-Site

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

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

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

Area 2 is the superelevated section of El Mirage Road from Station 3+550 to the Beardsley Road
intersection at Station 4+190. This roadway reach is adjacent to the McMicken Dam Outlet
Wash. Runoff will be diverted to the Outlet Wash.

14



14

- DEER VALLEY ROAD

14

I

(]

- X

OAD

20
Lo =
1 o

-

X RM 762

\\\\HARMONY
LANE

v \WEST ROSE

GARDEN
LANE

<X

1000

0 1000

| —

1

@8
G
\3
&=
g DL
A
|
Dk
E .
RM 770{("
: S\’
A4 McMicker
4 Dam" )l
<@ (
! . = A 202 / DR
APPROXIMATE SCALE IN FEET (¢) : O,

\WEST SUN

VALLEY LANE

LEGEND

SPECIAL FLOOD HAZARD AREAS INUNDATED
BY 100-YEAR FLOOD ’

ZONE A No base flood elevations dstermined,
ZONE AE  Base flood slevations detarmined.

ZONE AH  Flood depths of 1 to 3 feet {usually areas of
ponding); base flood elevations detarmined.

ZONE A0  Flood depths of 1 to 3 feet {usally sheet
flow on sloping terrain); average depths
determined. For areas of aliuvial far; flood-
ing, velocities also determined.

ZONE A99 To be protected from 100-year flood by
Federal flood protection system under
; no base i ined,

ZONEV Coastal flood with velocity hazard (wave
action); no base flood elevations deter.
mined.

ZONE VE Coasual flaod with chocny harard (wave
action); base flaod elevations determined.

n FLOODWAY AREAS IN ZONE AE

7] OTHER FLOOD AREAS

ZONE X Areas of S500-year flood; areas of
100-year flood with average depths

of less than 1 foot or with dralnage.

areas less than 1 square mile; and
areas protected by levees from 100-
year flood.

OTHER AREAS
ZONE X Areas determined to be outside 500-

year flood plain.

ZONED Areas in which flood hazards are
undetermined,

Flood Boundary
Floodway Boundary
Zone D Boundary

Boundary Dividing Special Flood
Hazard Zones, and Boundary
Dividing Areas of Different
Coastat Base Flood Elevations
Within Special Flood Hazard
Zones.

Base Flood Elevation Line; Ele-
vation in Feet*

513

(EL 987) Where Uniform Within Zone*

Cross Section Line

Base Flood Elevation in_ Feet

RM7 Elevation Reference Mark
X <

i *Referenced to the National Geodetic Vertical Datum of 1929
Ii

! NOTES

Thismapis forusein inistering the Nati Flood | Program;
it does not necessarily identify alt areas subject to flooding, particularly
fromlocal drainage sources of small size, or all planimetric features outside
Special Flood Hazard Areas.

Areas of special flood hazard (100-year flood) include Zones A, A1-30, AE,
AH, AQ, A99, V, V1-30 AND VE.

Certain areas not in Special Flood Hazard Areas may be protected by flood
. control structures.

Boundaries of the floodways were computed at cross sections and interpo-
tated between cross Sections. The floodways were based on hydraulic
considerations with regard to requirements of the Federal Emergency
Management Agency. )

Floodway widths in some areas may be too narrow to shaw to scale.
Fioodway widths are provided in the Flood Insurance Study Report.

Coastal base flood elevations apply only landward of the shoreline.

Corporate limits shown are current as of the date of this map. The user
.should contact appropriate ¢ ity officials to determine if corporate
Himits have changed subsequent to the issuance of the map,

For community map revision history prior to countywide mapping. see
-Section 6.0 of the Flood tnsurance Study Report.

For adjoining map panels see separately printed Map Index

. NATIONAL FLOOD INSURANCE PROG@

FLOOD INSURANCE RATE MAP

MARICOPA COUNTY,
ARIZONA AND
INCORPORATED AREAS

PANEL 1165 OF 4350

CONTAINS: B

COMMUNITY NUMBER PANEI:_' SUFFIX
EL MIAAGE, TOWN OF. . . . .. S (1T 1 TR "es..... 6
MARICOPA COUNYY,

UNINCORPORATED AREAS. . . . . 04007, ... 1165,,....G

SURPRISE, TOWNGOF. ... ...... 0400ST, . ... 1es......0

MAP NUMBER -
04013C11656

MAP REVISED:
SEPTEMBER 30, 1995

Federal Emergency Management Agency

EFFECTIVE DATE OF
COUNTYWIDE FLOOD INSURANCE RATE MAP:
APRIL 15, 1968

EFFECTIVE DATE (S) OF REVISION (S) TO THIS PANEL:
SEPTEMBER 29, 1989
SEPTEMBER 4, 1991 H

Map revised SEPTEMBER 30, 1995 to update corporate limits, to
change base flood elevaticns, to add base Hood elevations, to add
special flood hazard areas, to changs special flood hazard aress, to
change zone dlsignlltions, t0 add and updats roads and road namaes,
.m reflect updatsd graphic inf 1o incorporate previously
issued letters of map revision, and to i B praviously issued
letters of map amendmaent.

Drainage Map

= Fig 4
El Mirage Road
Beardsley Rd. to Loop 303

Sheet 2

PARSONS
PB E&ioS o




APPENDIX A

TYPICAL SECTIONS




El Mirage Road Candidate Assessment Report
Bell Road to Beardsley Road Number C99-0786-16-17

Area 3 is the Beardsley Road intersection. The existing intersection is depressed below the
adjacent ground to the west. Vertical curves drop the existing roadway profile rapidly in the
vicinity of the intersection. Existing Beardsley Road slopes steeply toward E1 Mirage Road from
the west. The existing horizontal curves do not meet roadway design criteria. It is anticipated
that the intersection will be filled to nearly eliminate the sag.  The extent of the vertical
realignment will be determined in final design. Runoff from the intersection will be collected
and discharged into the wash.

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 1 .4L0.5Kb0.SZS-0.31i—0.38
Intensities were read from Figure 3.2 of the Drainage Design Manual.

On-Site Drainage Design: Bell Road to Beardsley Road

The recommended alternative is Alternative A, 4-lane configuration. This narrative is limited to
the conditions in Alternative A. See the Discussion of Alternatives section of this report for
drainage features related to other alternatives. The existing pavement is to remain in place to the
greatest extent possible. Two additional lanes are to be constructed with an earthen median in
the center. The median will be graded as a ditch (see typical sections). Future widening to a 6-
lane configuration will be accomplished by adding an additional lane and a raised medlan to the
southbound lanes and an additional lane to the northbound lanes. ‘

For budgetary purposes, it is assumed that storm drain inlets will be required at 375m (1,200-
foot) intervals. Calculations included in the Appendix indicate that this spacing is adequate to
meet the required criteria of maintaining a 3.7m (12-foot) dry lane of pavement during peak flow
from the 10-year storm. Storm drain systems are shown on the design alternate sheets in the
Appendix.
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El Mirage Road S Candidate Assessment Report
Bell Road to Beardsley Road Number C99-0786-16-17
Area 1

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

Area 2

- This reach is along the McMicken Dam Outlet Wash. The proposed roadway embankment will

be constructed in the wash. The embankment is to be wide enough to accommodate the ultimate
6-lane section. In this reach, the northbound outside lanes will be constructed with curb and
gutter. Future widening of the northbound lanes will be into the median. A short storm drain is
required from Station 3+550 to 3+750 to convey runoff north to the Outlet Wash. The storm
drain is shown on the design alternate sheets. The existing low point at Station 3+880 will bé
drained by installing inlets into the existing box culvert. The box culvert will be extended under
the proposed roadway prism to be constructed in the Outlet Wash.

Area 3

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

McMicken Dam Outlet Wash at Beardsley Road:

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
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 toe of fill
lines are based on the width of the ultimate 6-lane roadway prism. The cross sections of the
existing wash were then modified to reflect the encroachment due to the construction of 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
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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. Hardbank is antlclpated in the realigned wash at
the ninety-degree bend.

Box Culvert Extensions:

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

A second box culvert at the intersection of Bell Road and El Mirage Road needs to be extended
during construction of the ultimate 6-lane configuration. Extension of the culvert will not be.
required for the recommended 4-lane alternative. The culvert conveys the Bell Road Channel
under El Mirage Road along the north side of Bell Road. The existing culvert i1s 7 barrel, 1.042
m by 1.875 m (5 feet by 9 feet) box. The sides of the channel are lined with gunite. The existing

culvert will be extended 14 meters (46 feet) to the east. The channel wall at the discharge pomt

will be realigned and re-armored with gunite.

LAND USE

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

North of Station 3+550, the land east of the site is in the McMicken Dam Outlet Wash. The

‘wash is owned by the Flood Control District to prevent development in the floodplain. It is

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

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. A second
development north of Loop 303, Lakeview, is expected to generate 9,000 residential units at
build-out.

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.
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El Mirage Road- Bell Road to Beardsley Road

Right-of-way Areas (SM)

Alternative

Alternative

Alternative

Alternative

Owner Parcel Number A (4-Lane) | A (6-Lane) | B{4-Lane) | B (6-Lane)
FCDMC 61F 503-67-26 2,035 2,035 2,091 2,091
FCDMC 60F 503-67-26 4,107 4,107 4,150 4,150
FCDMC 60F 232-5-820 10,821, 10,821 10,936 10,936
State L.and - 57,077 57,544 57,833 58,300
Total 74,040 74,507 75,010 75,477
Right-of-way Areas (Ac)

Alternative | Alternative | Alternative | Alternative
Owner Parcel Number A {4-Lane} | A (6-Lane) | B(4-Lane) | B (6-Lane)
FCDMC 60F 503-67-26 0.50 0.50 0.52 0.52
FCDMC 61F 503-67-26 1.01 1.01 1.03 1.03
FCDMC 60F 232-5-820 2.67 2.67 2.70 2.70
State Land - 14.10 14.22 14.29 14.41
Total 18.30 18.41 18.54 18.65 ||




El Mirage Road Candidate Assessment Report
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RIGHT-OF-WAY

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

The prbposed right-of-way is 38.7m (127 feet) between Bell Road and Sta 3+550. The proposed
right-of-way is 35.7m (117 feet) from Sta 3+550 to Beardsley Road (41.2m (4 feet) behind the

back of the east curb in the 6-lane configuration).

No Temporary Construction Easements (TCE) are anticipated.

ENVIRONMENTAL INFORMATION

~ The environmental overview was provided by MCDOT. : C-

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

¢ Mirage/Bell Road intersection. Several other commercial businesses are located along the
east side of the roadway.

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

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

The following is provided by Parsons Brinckerhoff:

¢ Although not part of this project, extensive work is required in the McMicken Dam Outlet
~Wash between Deer Valley Drive and the proposed Loop 303. Realignment of the wash is
necessary to construct the recommended widening of El Mirage Road. An estimated 4.2
hectares (10.3 acres) will be disturbed. This land is currently undeveloped desert. It is
anticipated that this area will be declared "waters of the U.S." by the U.S. Corp of Engineers.
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¢ The McMicken Dam Outlet Wash must also-be realigned south of Deer Valley Drive. This
reach has already been channelized. If the wash north of Deer Valley Drive is declared
"waters of the U.S.", this reach may be given the same classification. The vegetation present
is mostly scrub growth with little or no mature cacti or trees. It is expected that
approximately 4.2 hectares (10.2 acres) will be disturbed during construction of the
recommended alternative. Mitigation costs are expected to be lower for this reach than they
would be for the reach above Deer Valley Drive. Mitigation costs are included in the cost
estimates. |

GEO-TECHNICAL 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.

Alternative A, 4-Lane (Recommended Alternative):

Improve El Mirage Road between Bell Road and Beardsley Road to a modified 4-lane urban .
principal arterial in accordance with MCDOT Roadway Design Manual. The typical section will

include a new 4.3m (14-foot) lane, a new 3.6m (12-foot) lane and a 1.5m (5-foot) bike lane for

northbound travel. The existing pavement is to remain in place and be used to the extent

possible for two 3.6m (12-foot) southbound lanes and 1.5m (5-foot) a bike lane and an inside

shoulder. The unpaved 7.0m (23-foot) median is to be graded to form a ditch for drainage

- conveyance. Curb will be installed at the inside edge of pavement northbound. The bike lane of

the northbound lanes is widened to 2m (6.5 feet) and curb and gutter are added to the outside
edge of pavement in sections adjacent to the McMicken Dam Outlet Wash. Sidewalks are not
included. The MCDOT pavement structural section of 100mm (4 inches) AC over 250mm (10
inches) AB was used to develop the project costs. The design speed of the improvements shall
be 100km/h (60mph).

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

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

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

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

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

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

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

Alternative A, 6-lane:

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

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

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

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

- The El Mirage Road - Beardsley Road intersection will require signalization. El Mirage Road at

the Beardsley Road intersection will be widened to three through lanes and one dedicated left

turn lane west onto Beardsley Road. A dedicated right turn lane will be added for southbound El

Mirage road. The six-lane roadway is shown transitioning back to the four-lane roadway north
of Beardsley Road.

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

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




El Mirage Road . Candidate Assessrnent Report
Bell Road to Beardsley Road Number C99-0786-16-17

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

Alternative B, 4-Lane:

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

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

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

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

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

Road.

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

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

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

Alternative B, 6-lane:

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

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

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

The El Mirage Road - Beardsley Road intersection will require signalization. El Mirage Road at
the Beardsley Road intersection will be widened to three through lanes and one dedicated left
turn lane west onto Beardsley Road. A dedicated right turn lane will be added for southbound El
Mirage road. The six-lane roadway is shown tran51t1on1ng back to the four-lane roadway north
of Beardsley Road.

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

Drainage 1mprovements match those discussed in Alternative B, 4-lane configuration with the
exception of the inlet locations and the intersection at Bell Road. Under the 6-lane configuration,
inlets will be located in the gutters rather than in ditches and the median. Intersection
improvements at Bell Road require widening the roadway over the box culvert at Bell Road.
This alternative proposes to add a dedicated right turn lane at Bell Road, westbound. As seen on
the design alterriate sheets, the right turn lane will encroach the Bell Road Channel downstream
from the box culvert. The channel requires realignment to accommodate the extension of the
culvert and the addition of the turn lane

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

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

UTILITY INFORMATION

No overhead utilities exist at this time. There is an existing sewer line paralleling the east edge

of the existing pavement of El Mirage Road from Bell Road: to past Deer Valley Drive.
Manholes are spaced at approximately 150 meter (500-foot) intervals. The manholes will have

to be adjusted to grade as part of the roadway widening. w TN S
: T
T \‘/@V\ A
_ OX Y \
COST ESTIMATE B
N
Estimated Cost: -

Several assumptions were made in the calculation of construction costs. These include:
1. Unit costs based on MCDOT 1998 Construction Cost Worksheets

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

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

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

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

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

(all alternatives). Bell Road culvert to be widened at ultimate build-out. Culvert near
Beardsley Road to be widened at construction of recommended 4-lane alternative.

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

9. Earthwork calculations assume 1‘5%‘ shrink for borrow obtained by drainage excavation.

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

11. East side of McMicken Dam Outlet Wash to be excavated to match roadway prism
constructed on west side. Hydraulic capacity of channel does not change and bank armoring
1s not required. .

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

13. The cost of signing and striping of the detour road is included in the cost of traffic control.

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

Preliminary Construction Cost Estimate:

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

Design:

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

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

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

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

Administration has been estimated at 12% of construction cost or $559,835.

Environmental and Archeological Mitigation Costs:

A lump sum of $50,000 has been allocated for archeological survey costs (includes all surveys
between Bell Road and Beardsley Road). The cost is included in the comnstruction costs.
Mitigation is likely to be required for work done in the McMicken Dam Outlet Wash. Mitigation
costs of $37,500 are added to the project costs. Estimated costs of 404 mitigation are $37,000.
This is based on a disturbed area of 4.2 hectares (10.2 acres) with required a mitigation area of 2
times the disturbed area. Unit cost of mitigation is estimated at $4,400 per hectare ($1,800 per
acre). Costs incurred in the preparation of the 404 permit and mitigation plans costs are
estimated at $7,500. Permit and plan preparations are included in the construction costs.
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SUMMARY COST
January 29, 1999

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

Alternative A, 4-Lane Configuration

1998 CAR PRELIMINARY SUMMARY COST ESTIMATES (Current Dollars)

Alternative A, Alternative A, Alternative B, Alternative B,
COST CATAGORIES Factors No Build 4-Lane 6-Lane 4-Lane 6-Lane
Construction $0 $4,665,288 $6,085,108 $5,340,526 $6,723,852
. Design (10% TO 15%) 12% - %0 $559,835 $730,213 \ $640,863 $806,862
Construction Management 15% $0 $699,793 $912,766 $801,079 . $1 ,008,578
Right-of-Way $0 $274,400 $276,200 $278,000 $279,800
Utility Relocation $0 $25,000 $25,000 $25,000 $25,000
404 Mitigation ' $0 $37,000 $37,000 $37,000 $37,000
Administration (8% TO 13%) 12% $0 $559,835 $730,213 $640,863 $806,862
Total ‘ ‘ $0 $6,821,150 $8,796,500 $7,763,331 ‘ $9,687,954




El Mirage Road- Bell Road to Beardsley Road
Recommended Alternative

Alternative

A, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

Road Construction
January 29, 1999

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 B L.S. 1 $7,500.00 $7,500
Archaeological Survey L.S. 1 $50,000.00 $50,000
-|210.03000|Borrow Excavation (If anticipated)’ CM;{ 60,000 $9.00 $540,000
301.00000{Subgrade Preparation SM| 46,400 $2.75 $127,600
New Asphalt Pavement SM|{ 46,400 $17.90 $830,560

Asphalt Concrete .50 mm Overlay SM| 23,300 $5.40 $125,820
336.08100|Pavement Sawcut - Ml 2,500 $6.50 $16,250
340.01020}Single Curb Mj = 3,000 $36.00 $108,000
340.01120{Conc. C & G M| 700 $34.50 $24,150
350.01110|Removal of Existing Improvements L.S. 1 $50,000.00 $50,000
402.00000| Traffic Signal, T Intersection @ Beardsley Rd. EA 1 $90,000.00 $90,000
402.00000| Traffic Signing & Striping - 4 lanes M{ 3,350 $6.40 $21,440
505.06125|Catch Basin - Curb Inlet EA 11 $3,600.00 $39,600
505.30000|Catch Basin - Rural location EA 11 $1,600.00 $17.600
618.02324{610 mm (24") RGRCP, Class il M 895 $160.00 $143,200
618.02336/760 mm & 910 mm (30" & 36") RGRCP, Class i 2,520 $215.00 $541,800
625.00000{1370 mm & 1520 mm Storm Drain/Irrigation Manhole EA 21 $3,200.00 | $67,200
Dumped Riprap Erosion Protection CM 9 $60.00 $540

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

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

CBC Extension South of Beardsley Rd. SM 128 $400.00 $51,200
Landscaping at Sun City West Entrance (Beardsley Rd) L.S. 1 $60,000.00 $60,000

) Subtotal $3,650,460

110.01000|Mobilization @ 3.5% L.S. 1 $127,766.00 $127,766
401.00000}Traffic Control @ 3% L.S. 1 $109,514.00 $109,514
Subtotal Construction $3,887,740

Contingency 20% $777,548

Total $4,665,288

*Actual borrow excavation quantity of 130,000 CM has been lowered by 70,000 CM of borrow generated by channel
improvements from Deer Valiey Road to Loop 303.




I El Mirage Road- Bell Road to Beardsley Road Road Construction .
Alternative A, 6-Lane Configuration January 29, 1999
I 1998 CONSTRUCTION COST WORK SHEET
107.01100|N.P.D.E.S. L.S. 1 $4,000.00 $4,000
107.09200 Community Relations Allowance 1 $20,000.00 $20,000
. 404 Permit and Mitigation Plans L.S. 1 $7,500.00 $7,500
Archaeological Survey LS. 1 | $50,000.00 $50,000
210.03000{Borrow Excavation (If anticipated)’ CM| 60,000 $9.00 $540,000
l 301.00000|Subgrade Preparation SM| 66,200 $2.75 $182,050
- INew Asphalt Pavement SM{ 66,200 $17.90 $1,184,980
Asphalt Concrete .50 mm Overlay SM| 22,400 $5.40 $120,960
l 336.08100{Pavement Sawcut M| 2,800 $6.50 $18,200
340.01020|Single Curb M| 3,300 $36.00 $118,800
340.01120{Conc. C& G M| 6,800 $34.50 $234,600
350.01110[{Removal of Existing Improvements L.S. 1 $65,000.00 $65,000
. 402.00000{Traffic Signing & Striping - 6 lanes M} 3,350 $9.00 $30,150 )
402.00000| Traffic Signal, T Intersection @ Beardsiey Rd. EA 1 $90,000.00 $90,000
403.00000(Traffic Signal, Modify Existing Signal @ Bell Rd. EA 1 $10,000.00 $10,000
l 505.06125|Catch Basin - Curb inlet EA 22 $3,600.00 $79,200
618.02324|610 mm  (24") RGRCP, Class Il M 895 $160.00 $143,200
618.02336/760 mm & 910 mm (30" & 36") RGRCP, Class I!l M| 2,520 $215.00 $541,800
l 625.00000{1370 mm & 1520 mm Storm Drain/Irrigation Manhole EA 21 $3,200.00 $67,200
Dumped Riprap Erosion Protection CM 9 $60.00 $540
Wire Tied Riprap Erosion Protection CM 600 $140.00 $84,000
Drainage Excavation (Assume 15% Shrink) CM| 90,000 $7.00 $630,000
l Gunite Erosion Protection at Belf Rd. Channel SM| 1,500 $45.00 $67,500
415.00000]Guardrail without approach end section M 125 $78.00 $9,750
F Median Fine Grading, Pre-emergent, & D.G. SM| 12,600 $22.00 $277,200
l CBC Extension at Bell Rd. SM 184 $400.00 $73,600
' CBC Extension South of Beardsley Rd. SM 128 $400.00 $51,200
Landscaping at Sun City West Entrance (Beardsley Rd) L.S. 1 1 $60,000.00 $60,000
. ' Subtotal $4,761,430
110.01000{Mobilization @ 3.5% L.S. 1 $166,650.00 $166,650
401.00000| Traffic Control @ 3% L.S. 1 $142,843.00 $142,843
' Subtotal Construction $5,070,923
l Contingency 20% $1,014,185
Tota! $6,085,108
' 'Actual borrow excavation quantity of 130,000 CM has been lowered by 70,000 CM of borrow generated by channel
improvements from Deer Valley Road to Loop 303.




Road Construction

El Mirage Road- Bell Road to Beardsley Road
. January 29, 1999

Recommended Alternative
Alternative B, 4-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

W

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 $7,500.00 $7,500
Archaeological Survey L.S. 1 $50,000.00 $50,000
210.03000{ Borrow Excavation (If anticipated)1 CM| 60,000 $9.00 $540,000
301.00000|Subgrade Preparation : SM| 71,400 $2.75 $196,350
New Asphalt Pavement SM{ 71,400 $17.90 $1,278,060
336.08100{Pavement Sawcut M 50 $6.50 $325
340.01120|Conc. C& G M} . 6,400 $34.50 $220,800
350.01110{Removal of Existing Improvements L.S. 1 $980,000.00 $90,000
402.00000] Traffic Signal, T Intersection @ Beardsley Rd. EA 1 $90,000.00 $90,000
402.00000{ Traffic Signing & Striping - 4 lanes M} 3,350 $6.40 $21,440 N
505.06125)Catch Basin - Curb Inlet EA 22 $3,600.00 $79,200 f .
505.30000[Catch Basin - Rural location EA 2 $1,600.00 $3,200 |
618.02324{610 mm (24") RGRCP, Class Il M 895 $160.00 $143,200
618.02336|760 mm & 910 mm (30" & 36") RGRCP, Class i M| 2,520 $215.00 $541,800
625.00000{1370 mm & 1520 mm Storm Drain/lrrigation Manhole EA 21 $3,200.00 $67,200
Dumped Riprap Erosion Protection CcM 9 $60.00 $540
Drainage Excavation (Assume 15% Shrink) CM| 90,000 $7.00 $630,000
Wire Tied Riprap Erosion Protection CM 600 $140.00 $84,000
CBC Extension South of Beardsley Rd. SM 128 $400.00 $51,200
Landscaping at Sun City West Entrance (Beardsley Rd) L.S. 1 $60,000.00 $60,000
Subtotal $4.,178,815
110.01000{Mobilization @ 3.5% ’ ’ LS. 1 $146,259.00 $146,259
401.00000{ Traffic Control @ 3% - LS. 1 $125,364.00 $125,364
Subtotal Construction ' $4,450,438
Contingency 20% $890,088
Total $5,340,526

'Actual borrow excavation quantity of 130,000 CM has been lowered by 70,000 CM of 'borrow generated by channel
improvements from Deer Valley Road to Loop 303.




El Mirage Road- Bell Road to Beardsley Road
Alternative B, 6-Lane Configuration

1998 CONSTRUCTION COST WORK SHEET

Road Construction
January 29, 1999

107.01100/N.P.D.E.S. L.S. 1 $4,000.00 $4,000
107.09200;Community Relations Allowance 1 $20,000.00 $20,000
404 Permit and Mitigation Plans L.S. 1 $7,500.00 $7,500
Archaeological Survey L.S. 1 $50,000.00 $50,000
210.03000|Borrow Excavation (If anticipated)1 CM| 60,000 $9.00 $540,000
301.00000{Subgrade Preparation SMi 89,600 $2.75 $246,400
' |New Asphalt Pavement SM| 89,600 $17.90 $1,603,840
336.08100{Pavement Sawcut M] 200 $6.50 $1,300
340.01020{Single Curb M| 6,700 $36.00 $241,200
340.01120|Conc. C& G M| 6,900 $34.50 $238,050
350.01110{Removal of Existing Improvements LS. 1 $90,000.00 $90,000
402.00000| Traffic Signing & Striping - 6 lanes M| 3,350 $9.00 $30,150
402.00000| Traffic Signal, T Intersection @ Beardsley Rd. EA 1 $90,000.00 $90,000
403.00000! Traffic Signal, Modify Existing Signal @ Bell Rd. EA 1 $10,000.00 $10,000
505.06125 Catch Basin - Curb Inlet EA 23 $3,600.00 $82,800
618.02324{610 mm  (24") RGRCP, Class Il M 895 $160.00 $143,200
618.02336]760 mm & 910 mm (30" & 36") RGRCP, Class !l M 2,520 $215.00 $541,800
625.00000{1370 mrh & 1520 mm Storm Drain/lirigation Manhole EA 21 $3,200.00 $67,200
Dumped Riprap Erosion Protection M 9 $60.00 $540

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

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

Gunite Erosion Protection at Beli Rd. Channel SM{ 1,500 $45.00 $67,500
415.00000(Guardrail without approach end section M 125 $78.00 $9,750
Median Fine Grading, Pre-emergent, & D.G. SMI 12,600 $22.00 $277,200

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

CBC Extension South of Beardsley Rd. SM 128 $400.00 $51,200
Landscaping at Sun City West Entrance (Beardsley Rd) L.S. 1 $60,000.00 $60,000

Subtotal $5,261,230

110.01000|Mobilization @ 3.5% L.S. 1 $184,143.00 $184,143
401.00000] Traffic Control @ 3% L.S. 1 $157,837.00 $157,837
Subtotal Construction $5,603,210

Contingency 20% $1,120,642

Total $6,723,852

'Actual borrow excavation quantity of 130,000 CM has been lowered by 70,000 CM of borrow generated by channel
improvements from Deer Valley Road to Loop 303.
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APPENDIX B

ROADWAY DESIGN ALTERNATIVES
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APPENDIX C

HIGHWAY CAPACITY SOFTWARE ANALYSIS




El Mirage And Bell

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

0 Future

7807
10561
12392
16112

AM Peak Hour 1 SouthBound ' 3oun
[ Straight ™) Straight Straight
1998 Existing 38 24 35 264 17 25 855 27 935 166
2001 Future 44 28 40 345 20 33 1105 31 1208 217
2010 Future 185 120 173 407 85 37 1218 1341 267 1332 256
2020 Future 229 152 209 450 108 44 1209 163 322 1322 283
0 Future 0 0 0 0 0 0 0 0 0 0 0 0
D Factor 24.07% 75.93% 43.85% 56.15%
K Factor 717% 6.61% 6.38% 6.46%
Average K Factor 6.66%

?,W‘n'-,;;ﬂ,‘l«

Bound

a und:

R

PM Peak Hour "'NorthBound' M IC SR
LiLeftd vt UStraight [ ' Straight” ' Straight ~ Left | “Straight™ | A1 Right
1998 Existing 51 12 22 22 1139 44 57 1048 280
2001 Future 59 14 26 29 1472 51 64 1354 366
2010 Future 248 60 110 32 1622 214 282 1493 432
2020 Future 308 76 139 39 1611 266 340 1482 477
0 Future 0 0 0 0 0 0 0 0 0 0 0 0
D Factor 25.42% 74.58% 46.53% 53.47%
K Factor 8.39% 7.97% 7.85% 7.89%
Average K Factor  8.02%
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ADT (2-Way)
1998 Existing
2001 Future
2010 Future

© 2020 Future
0 Future

El Mirage And Beardsley

o 0.0 0 Ok

AM Peak Hour

JStraight®
1998 Existing 107 84 133
2001 Future 174 99 157
2010 Future 185 131 207
2020 Future 296 424 671
0 Future 0 0 0
D Factor 58.23% 41.77% 100.00% 0.00%
K Factor 6.65% 7.33% 6.11%

PM Peak Hour

Average K Factor

~“Straight' " Straight -

1998 Existing 201 146 93
2001 Future 327 172 110
2010 Future 348 227 145
2020 Future 557 737 469

0 Future 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%
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El Mirage And Beardsley
Existing Lane Configuration

El Mirage An