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I.  INTRODUCTION

The purpose of the Design Analysis Report is to describe the project, existing conditions and proposed
improvements for Golf Course Road. It is also to document the engineering criteria and methodology used in
the design, and to report the results of the engineering analysis performed. Engineering analyses were
conducted on all aspects of the roadway design, including hydrology, hydraulics, traffic engineering, lighting
and geotechnical. This report will describe the findings and conclusions so that the reasons for each design
element can be understood.

ll.  PROJECT BACKGROUND AND DESCRIPTION

This project involves the final design of improvements to Golf Course Road from Paradise Boulevard to
Country Club Lane in Albuquerque, NM. The project area is shown in the vicinity map in Exhibit 1. The final
design is the last step in the project development process, beginning with the environmental phase that
included an alignment study, conceptual design and preparation of an environmental document. Parsons
Brinckerhoff Quade & Douglas (PB) completed this phase and assisted the County with preparing a Finding of
No Significant Impact (FONSI). The FONSI was approved on August 19, 2003 by the Federal Highway
Administration (FHWA).

The Golf Course Road reconstruction project is approximately 0.7 miles in length and involves widening the
existing two-lane roadway to five lanes, adding pedestrian and bicycle facilities, and street lighting. New storm
drains along Golf Course Road, Sutton Street and Academy Street are also included in the project. The
majority of the project is located within Bernalillo County boundaries, with the exceptions of a short length just
north of Paradise Boulevard and the segment north of Country Club Lane approaching Irving Boulevard,
which are within City of Albuquerque (City, COA) limits. This project connects to the City of Albuquerque
project (#5894.91) that improves the Golf Course Road and Irving Boulevard intersection.

lll.  EXISTING CONDITIONS
This chapter describes the existing conditions within the project area.

A. Typical Section

Golf Course Road is currently a two-lane roadway consisting of two 12’ driving lanes, one lane in each
direction. The centerline of the road varies within the right-of-way corridor, in other words, it is not
necessarily coincident with the centerline of right-of-way. Pavement widths vary from 24’ to 40’ with
intermittent paved shoulders and concrete curb and gutter as described below.

1. From Paradise Boulevard to Greene Avenue south, the typical section consists of:
= Two 12’ lanes
= 8’ shoulders, both sides
= Estate type mountable curb and gutter, both sides

2. From Greene Avenue south to about 600’ south of Sutton Street, the roadway consists of two 12’ lanes.
There are no paved shoulders or curb and gutter along this portion.
3. From 600’ south of Sutton Street to Greene Avenue north, the typical section consists of:

= Two 12’ lanes
® 20’ to 30’ paved shoulder, east side only
® Barrier curb and gutter, east side only

Parsons Brinckerhoff 1
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4. From Greene Avenue north to Country Club Lane, the pavement widens from 24’ to 40’ and includes an
estate type mountable curb and gutter on the west side only.

Other existing typical section features include a southbound left-turn lane onto Paradise Boulevard, and
wheelchair ramps at the intersection of Golf Course Road and Paradise Boulevard. Sidewalk is sparse in the
project area and consists of a 6’ wide, 30’ long section located in front of the Cottonwood Car Wash on the
east side of Golf Course Road just north of Greene Street. There are no defined bicycle facilities within the
project area. Exhibit 2 shows the general existing roadway section.

Exhibit 2 — Existing Golf Course Typical Section

Varies Varies

Unpaved Shoulder r Drlvlng Lano “ Drivlng Lane Paved/Unpaved Shoulder

B. Right-of-Way

The existing right-of-way width along the Golf Course Road project area is 86”. This is in concurrence with the
Bernalillo County street standards and the City of Albuquerque’s Development Process Manwal (DPM) for minot
arterial right-of-way requirements.

C. Design Speed

Based on the existing horizontal curvature, the existing roadway meets design criteria for a 30 mph design
speed. The Bernalillo County street standards and the DPM suggest a design speed of 45 mph for a minor
arterial, however the existing right-of-way constraints limit the design speed to 30 mph.

D. Posted Speed Limit
The current posted speed limit along Golf Course Road within the project limits is 30 mph.

E. Terrain
The terrain within the project limits is level.

F. Access Control

Access along Golf Course Road is currently unrestricted on the east side. Within the project limits there are 33
properties that abut Golf Course Road on the east side, including 26 homes and 4 undeveloped properties that
have direct access onto Golf Course Road, and 2 homes and one car wash business that utilize side streets for
their access. On the west side of Golf Course Road, there are 25 abutting properties, with 4 homes and an
access road to Paradise Hills Golf Club having direct access onto Golf Course Road. The remaining 20 homes
front and utlize access on Greene Avenue, however, several of these homes have backyard gates and
occasionally use them for access to Golf Course Road.

G. Encroachments

Minor encroachments into the right-of-way have been noted along the project corridor including fences, block
walls and landscaping consisting of gravel, railroad ties, and shrubs. One major encroachment consisting of 15’
to 25’ of fenced backyard within the right-of-way has been noted at the northwest corner of the south Greene
Avenue and Golf Course Road intersection.

Parsons Brinckerhoff 3
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H. Drainage Channels & Floodplains

The nearest drainage channels are the Piedras Marcadas and the Calabacillas arroyos and are located outside of
the project boundaries. Existing storm drains in the area drain into these channels. There are no floodplains
on or adjacent to the proposed project site.

l. Existing Utilities

There are numerous utilities located within the existing right-of-way. Existing utilities were researched by
contacting utility companies and consulting as-built plans or maps. Existing utilities were also designated, or
underwent a level of subsurface utility engineering (SUE) that locates the horizontal positions of utilities by
using electronic detection equipment to scan and locate utilities. Once designated, a utility location survey was
performed. Utility maps are included in Appendix A. Utility companies that own facilities within the right-of-
way include the following:

Utility Owner Utility
New Mexico Utilities Water and waste water systems
Public Service Company of New Mexico (PNM)  Power (gas and electric)
Comcast Television and cable
Qwest Telephone

1 Water

A 10” water line runs along the center of Golf Course Road from Paradise Boulevard north to Greene Street.
This line transitions to the west side of the road and continues as a 12” water line north of Greene Street.
Secondary lines (6” or 8”) branch off at Greene Avenue (south), Greene Street and Country Club Lane.
Numerous water services also branch off this mainline to many of the adjacent properties along Golf Course
Road.

Mid-block between Congress Avenue and Sutton Street a 6” water line begins approximately 700’ south of
Sutton Street and continues north on the east side of Golf Course Road, then turns east onto Sutton Street.
This 6” water line provides service to the adjacent properties and to properties along Sutton Street.

2. Sanitary Sewer

An 8” sewer line runs along the west side of Golf Course Road from the Paradise Boulevard intersection to
approximately 260’ north of Green Avenue (south). A secondary 8” sewer line provides service to Greene
Avenue.

Another 8” sewer line begins at the intersection of Congress Avenue and continues north on the east side of
Golf Course Road for approximately 930°. A secondary 8” sewer line provides service to Congress Avenue.

A 6” sewer line on the east side of Golf Course Road begins approximately 510’ south of Sutton Street and
ends at a manhole at the intersection of Golf Course Road and Sutton Street. This line continues north out of
the manhole as a 10” sewer line for approximately 825’. Service is provided at Sutton Street and Greene Street
by 10” and 6” branches, respectively.

Parsons Brinckerhoff 4
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8 Storm Sewer

Currently there is no storm sewer along Golf Course Road within the project limits. The only existing storm
sewer facilities in the area are in the Paradise Boulevard intersection going south; and along Academy Street,
north of Congress Avenue.

4.  Natural Gas

A 6” HP PNM gas line is located between the edge of existing pavement and the east right-of-way line and
runs from Paradise Boulevard to Greene Street. North of Greene Street, it continues as a 2” HP line past the
project limits. A 2” HP gas line branches off at Greene Avenue (south) and runs the length of this street,
connecting to the mainline at the north end of the Greene Avenue loop. A 4” HP gas line branches off at
Congress Avenue, and 2” HP gas lines branch off at Sutton Street and Green Street.

5. Power
Buried power lines are located between the edge of existing pavement and the west right-of-way line and run
from Congress Avenue to the northern city/county boundary.

6. Telephone

Underground telephone lines are located along the west side of Golf Course Road from Paradise Boulevard
north to Congress Avenue. At this point, one telephone line jogs to the east side of the road and continues
north to Greene Street. Additional underground telephone lines begin at Country Club Lane and continue
north beyond the project limits.

Underground fiber optic telephone lines (UGFOT) are located along the west side of Golf Course Road
beginning at Paradise Boulevard, continuing to Country Club Lane. UGFOT lines branch off to the east at
Congress Avenue and Greene Street.

T Cable TV

Two cable television (CATV) lines are located underground along both sides of Golf Course Road from
Paradise Boulevard north to Congress Avenue; and again from Sutton Street to Greene Street. In between, the
CATYV lines run along the west side. The eastern CATV line crosses over to the west side at Congress Avenue,
and crosses over the to east side again at Sutton Street. Another CATV line runs from Greene Avenue (south)
along the west side of Golf Course Road to Sutton Street.

An underground fiber optic television line runs along the west side of Golf Course Road from Sutton Street
and continues north beyond the project limits. This line also branches off east along the north side of Sutton
Street.

J.  Street Lighting
Street lighting is located along the west side of Golf Course Road and consists of nine poles spaced
approximately 450’ apart. Power is provided underground. There is no street lighting located along the east
side of Golf Course Road.

IV. ENGINEERING CRITERIA AND METHODOLOGY

This chapter identifies and describes the engineering criteria and methodologies that will be used in the design
of the project. Criteria and/or methodologies for all aspects of the design will be discussed, including roadway
design, hydrology, hydraulics, traffic and roadway lighting design.

Parsons Brinckerhoff 5
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A. Roadway Design Criteria

The design for Golf Course Road is based on the 2001 edition of the American Association of State Highway
and Transportation Officials’ (AASHTO’s) A Policy on Geometric Design of Highways and Streets. 'The City of
Albuquerque’s Develgpment Process Manwal (DPM) will also be consulted. The project design criteria are
consistent with the provisions of the Americans with Disabilities Act.

The primary factor that determines the engineering design criteria to be used is the functional classification of
the roadway. Golf Course Road between Montano Road and Southern Boulevard, which encompasses this
project, is classified as a minor arterial according to the Albuquerque Metropolitan Planning Area Long Range
Roadway System map. Therefore, Chapter 7 “Rural and Urban Arterials” from .4 Policy on Geometric Design of
Highways and Streets, was primarily used to compile most of the criteria listed in the following sections, along
with criteria from Chapter 3 “Elements of Design” and Chapter 9 “Intersections”. The following sections list
the design criteria for horizontal and vertical alignment as well as typical section elements.

p = Design Speed

AASHTO criteria allow design speeds in the range of 30 mph to 60 mph for urban arterials. The design speed
that will be used for Golf Course Road is 35 mph. The criteria listed below are based on this design speed.
The posted speed limit, typically lower than the design speed, will be 30 mph.

2. Design Vehicle
The design vehicle to be used is a WB-40 or the equivalent of an intermediate semitrailer. For turning
movements from minor side streets, a passenger vehicle will be used.

3. Levels of Service

Rural and suburban arterials should be designed to meet a level of service (LOS) of C. For heavily developed
sections in metropolitan areas, LOS D may be appropriate. These values of LOS are applicable to the auxiliary
facilities as well, including intersection and turning lanes.

4.  Sight Distance
The minimum stopping sight distance is 250°. Passing sight distance is not applicable because two driving lanes
are provided in each direction.

5. Horizontal Curvature

Values for minimum radii of horizontal curves are presented in Exhibit 3-14 of .4 Policy on Geometric Design of
Highways and Streets, however, those values are for the design of high-speed urban streets with superelevation
rates ranging from 0.04 to 0.12. Golf Course Road is intended to be a low-speed road and since superelevation
will not be applied (see Paragraph 7, below) those criteria do not apply. The minimum horizontal curve radius
was calculated for the case of no superelevation using the formula provided below from Chapter 3:

V2
15(0.01emax + fimax)
Using values of V = 35 mph, emas = 0.02 and fimay = 0.15, the minimum radius was calculated to be 545°.

Rmin =

6.  Vertical Curvature

Minimum rates of vertical curvature (K) based on stopping sight distance are as follows:
Crest vertical curve  Kin = 29
Sag vertical curve Kmnn =49

Parsons Brinckerhoff 6
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% Grades

The maximum grade for urban arterials on level terrain is 7 percent. Criteria for minimum grades are not
discussed in .4 Policy on Geometric Design of Highways and Streets, therefore the City of Albuquerque’s Desvelopment
Process Mannal was consulted; the minimum grade allowed is 0.5 petcent.

8. Superelevation

Superelevation is often not applied on curves of low-speed, curbed arterials. AASHTO guidelines permit this
practice based on difficulties with drainage and driveways, among other reasons. Since Golf Course Road will
be a low-speed, curbed arterial, superelevation will not be applied to the curves; the normal crowned cross
slope will be continued through each curve. This will also discourage higher speeds.

9 Cross Slope

Cross slopes in the range of 1.5 to 3 percent should be used on urban arterials. AASHTO guidelines state that
lower values of this range are appropriate when storm drain runoff is across one lane, whereas higher values of
this range are used when runoff is across several lanes. The City’s DPM was consulted as an additional guide;
for arterial street sections without medians, the typical cross slope used in the City is 2 percent (reference City
standard Drawing 2407). A cross slope of 2 percent will be used for consistency with City standards.

10. Lane Widths

AASHTO recommends lane widths ranging from 10’ to 12°, with 11’ lanes being very common for urban
arterials. AASHTO guidelines state that an 11’ lane width is adequate for through lanes and continuous two-
way left-turn lanes.

11. Medians

Though a median is not included in the proposed improvements, a discussion of median width criteria is still
appropriate for the north leg of the Golf Course Road/Paradise Boulevard intersection, where a dedicated left-
turn lane is proposed. In this case, AASHTO recommends a minimum median width of 12’. The minimum
desirable median width is 18’, to provide a 12’ turning lane and a 6’ separation between opposing traffic.

12.  Intersections
The following criteria from .4 Policy on Geometric Design of Highways and Streets will be used for intersection design:

a.)  Intersection Sight Distance
Intersection sight distances were calculated for the following cases using the formula below:

ISD = 1.47(Vensios) (tg)

Where ISD = intersection sight distance (ft)
Vimajor = design speed of the major road (35 mph for Golf Course)
tg = time gap for the minor road vehicle to enter the major road (sec)

® Case B1 for left turns from the minor road, tg = 8.5 sec, so ISD = 440",
®  Case B2 for right turns from the minor road, tg = 7 sec, so ISD = 360’

b.)  Edge of Traveled Way Design
For turns at intersections, the minimum edge of traveled way design should be as follows for a WB-40 design
vehicle:

® Fora 120° angle of turn: 35’ radius with a 5’ offset

®  For a 90° angle of turn: 45 radius with a 4’ offset and 10:1 tapers

® For a 60° angle of turn: 60’ radius (simple curve)

These criteria enable a WB-40 vehicle to execute the turn without off-tracking into adjacent lanes.

Parsons Brinckerhoff 7
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c)  Curb Radii

Because Golf Course Road will be curbed at all intersections, the criteria listed below will apply.
®  minimum 25’ curb radii at minor cross streets
® 30’ curb radii where practical for trucks
® 40’ curb radii for large truck combinations

d) Lateral Clearances to Fixed Objects
A minimum horizontal clearance of 18” from the curb face to an object is required. Around turning radii at
intersections, a lateral clearance of 3’ should be provided.

13.  Drivepad

a)  Widths

AASHTO’s A Policy on Geometric Design of Highways and Sitreets does not specify recommended widths for
driveways, but instead defers to state or local access management policies. Criteria in NMDOT’s Stare Highway
Access Management Requirements Manual (18.31.6 NMAC) are for access points along a state highway facility,
therefore the City’s DPM will be adhered to as the local policy. The DPM states that for access points to major
streets (collectors or arterials) that are the only frontage to properties, the minimum width of drive is 16’. For
local streets, the minimum width is 12°. Nine existing driveways range in widths of 10’ to 14’ wide. Those that
are 10’ wide will be increased to 12’ to meet local street requirements. Those dtiveways that are 12’ or 14’ wide
will be reconstructed to match existing widths, even though this would not comply with the 16’ minimum on
arterials.

b)  Maximum Grade
Per COA standard drawing 2425, the maximum driveway grade is 10 percent, not including the ADA portion
of the drivepad, if required.

B. Hydrology and Hydraulics
The drainage analysis and design is being performed in accordance with the current Bernalillo County Code
and the City of Albuquerque’s Development Process Manual (DPM), Section 22. Utilizing the DPM will provide
consistency of analysis and design procedures with adjacent City projects. Some of the key design criteria are
summatized below: é 7
* Design storm: 100-year g
* Allowable flow extent: limitegrto within right-of-way limits
* Allowable flow depth: ax. (keep flows within R.O.W.)
*  Allowable spread: a 12’ driving lane must be clear in each direction during the 10-year storm
' Gutter: 8” curb height, n=0.017
=  Storm drain criteria:
- Minimum diameter: 18”
- Material: smooth wall pipe, n=0.013

C. Traffic

1 Signalized Intersection Analysis

Signalized intersection capacity analyses were performed using the Highway Capacity Software (HCS), which
uses methodologies provided in the 2000 edition of the Highway Capacity Mansal. HCS analyses for the Paradise
Boulevard/Golf Course Road intersection were used to determine the recommended storage length for the
southbound left-turn movement at that intersection.

Parsons Brinckerhoff 8



eGolf Course Road Reconstruction Project Design Analysis Report
Paradise Boulevard to Country Club Lane TS02-14
2. Signal Warrant Analysis

Warrants from the Manual on Uniform Traffic Control Devices, Millenninm Edition (MUTCD) were used to determine
the eligibility of unsignalized intersections along the corridor for signalization. Assumptions for peak hour trips
generated by side streets were made using the Institute of Transportation Engineers' publication Trip Generation,
6" Edition.

3.  Pavement Marking and Signing
Pavement markings and signing included in the Golf Course Road design are according to the MUTCD
Millennium Edition and AASHTO’s Guide for the Development of Bicycle Facilities, 37 Edition.

D. Street Lighting

Street lighting design is based on AASHTO’s An Informational Guide for Roadway Lighting, 1984 edition. The
INluminance Method will be used, which uses the average, maximum and minimum maintained horizontal
lluminance values and ratios thereof, to represent the desired level and uniformity of illuminance. The road
surface classification, which represents the reflectance of different pavement types is a variable in lighting
analyses. For this project, a pavement classification of R3 will be used. Class R3 represents an asphalt road
surface with dark aggregates and rough texture after usage. The recommended average illuminance (Lag) and
uniformity ratio (Lavg/Lmin) values for a residential collector street (this classification from A# Information Guide
best represents a minor arterial) with Class R3 pavement are as follows:

= 0.6 footcandles (fc)
ang/ I—mm = 41

Because the output of street lights is diminished by factors such as maintenance and light loss, the values above
are considered minimum.

Lighting analyses will be performed using Advanced Graphical Interface (AGI), Version 3.2 lighting design
software by Lighting Analysts, Inc. AGI is used to optimize a luminaire spacing based on inputs such as the
lamp wattage, pole height, arm length and luminaire type. The data to be input into AGI was determined in
coordination with the City of Albuquerque Traffic Division, since both ends of the project are within City
limits. For consistency with City street lighting design and construction practices, the following data and
specifications will be used:

®  Full cut-off 250 watt high pressure sodium (hps) luminaire
® Type 2 distribution pattern
= 30 pole with 10" arm

V. PROPOSED IMPROVEMENTS

The Environmental Assessment (EA), approved in November 2002, for Golf Course Road recommended
improvements to the existing roadway to meet the current and future transportation needs of the corridor. A
four-lane facility was identified to meet those needs. This chapter describes the proposed improvements in
terms of typical section, horizontal and vertical alignments, and drainage, and discusses the impacts to right-of-
way and access.

A. Typical Section

The proposed typical section recommended by the EA generally consists of the following elements:
®= Two 11’ driving lanes in each direction
® 12’ two-way left-turn lane
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® 4’ continuous bicycle lane on the west side of the road (not including the gutter pan)

* 10 bicycle lane/access lane on the east side of the road

®  Curb and gutter

® 2’ or 3’ landscape buffer

® 5 sidewalk (for most of the facility)

®  1’-wide retaining walls as needed

There are two variations of the typical section. Typical Section 1 is from Paradise Boulevard to Greene Avenue
(south), and is shown in Exhibit 3. This typical section includes 5’ sidewalks on both sides of the road and a 4’
raised divider on the east side of the road at the Paradise Boulevard intersection that transitions into the typical
10’ bicycle lane/access lane further north.

Exhibit 3 — Typical Section 1, Paradise Boulevard to Green Avenue (South)
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» Short length of ralsed divider

provided at Paradise
intersection only.

The second roadway section, from Greene Avenue (south) to Greene Avenue (north) does not provide a
sidewalk on the west side of the road, but instead allows that space to be used for a 2’ landscape buffer on the
west side, a 3’ landscape buffer on the east side and adds the width needed to achieve the 10’ bicycle
lane/access lane. Typical Section 2 is shown in Exhibit 4 below.

Exhibit 4 — Typical Section 2, Between Greene Avenue South and North
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A third roadway section, Typical Section 3, transitions to match the typical section of the City’s project which
begins just north of Country Club Lane. The portion of Golf Course Road south of Irving Boulevard will be
constructed with the following typical section elements:

® Two 11’ driving lanes in each direction

® 12’ striped, flush median

® 4 bicycle lane

®  Curb and gutter

® 3.5 buffer/sidewalk setback

® 5’ sidewalk
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All of the elements listed above are continuous and are provided on both sides of the roadway, ie. are
symmetric about the median as shown in Exhibit 5 below.

Exhibit 5 — Typical Section 3, North of Country Club Lane
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L Retaining Walls

The elements of the proposed typical sections were developed to fit entirely within the 86’ of right-of-way.
Included in Typical Sections 1 and 2 are retaining walls that will allow the improvements to be contained within
the available right-of-way. Due to the lowered profile grade of the roadway (see Section C below), the use of
cut slopes would have required right-of-way acquisition, so retaining walls were proposed as a solution.

Retaining walls will be needed along portions of the west side of Golf Course Road where the maximum slope
of 2.5:1 cannot be constructed within the existing right-of-way. A cost-effective alternative to retaining walls is
slope paving at a 1:1 slope. The typical sections provide 12” from the back of the landscape buffer on the west
side to the right-of-way line for retaining walls or slope paving where needed. Between Greene Avenue south
and north, a soldier pile and lagging type of retaining wall is recommended. The construction techniques used
to build this type of wall minimize impacts to the surrounding area compared to conventional excavation to
footing level. The soldier pile and lagging walls will be constructed from the street side, thereby eliminating the
need for temporary construction permits from the adjoining properties. Impacts to existing fences and walls
are not anticipated, except for those walls that currently encroach into the right-of-way, which will have to be
removed. A new safety wall will be constructed on top of the retaining wall for a uniform and consistent
appearance, regardless of whether the existing privacy walls will be removed. Public involvement was
conducted for input on the color of the safety wall.

Short walls or slope paving will also be required in certain fill conditions, where the embankment slope would
have extended beyond the right-of-way line. These walls will be approximately 2’ (at the highest). For
pedestrian safety, a curb type of barrier at the back of sidewalk may be appropriate; hand-railing is not required,
as the minimum height of vertical drop requiring hand rails is 30”.

B. Horizontal Alignment

The horizontal alignment generally follows the centerline of right-of-way. No effort was made to straighten the
alignment due to right-of-way constraints and the fact that residential developments surround the roadway and
would have been significantly impacted if the centerline alignment were substantially changed.

C. Vertical Alignment

The vertical alignment, or profile grade, is proposed to be lowered for most of the length of the project.
Currently Golf Course Road is slightly higher in elevation than the surrounding properties on the east side.
The new sidewalk on the east side must be near existing ground elevations at the right-of-way line for driveway
connections to the adjacent properties. The profile grade will be lowered by approximately 2.5’ (at the lowest
spot) but will transition to match the existing grades approaching Paradise Boulevard and Country Club Lane.
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D. Drainage

The addition of curb and gutter to the roadway section will concentrate storm water flows in the gutter pan. A
new storm drain system is proposed to collect the flows and discharge them into existing storm drains in the
area. The storm drain will tie into existing storm drains at Paradise Boulevard and Academy Street. New storm
drain is proposed from Greene Avenue (south) to Paradise Boulevard and from Country Club Lane to Sutton
Street, connecting to existing facilities at Paradise Boulevard and Academy Street, respectively.

E. Right-of-Way and Encroachments

The minimum existing right-of-way width along the Golf Course Road project area is 86°. This is in
concurrence with the Bernalillo County and COA street standards for minor arterial right-of-way requirements.
No additional right-of-way will be required for the proposed improvements to Golf Course Road. However,
there will be a need for a construction maintenance easement (CME) along Country Club Lane in front of the
Paradise View Apartments. The CME is needed for maintenance of cut slopes behind the new curb and gutter,
and for new drop inlets at the northwest corner of Golf Course Road and Country Club Lane.

As previously discussed, retaining walls will be used to keep the improvements within the right-of-way.
Construction of some of the walls will require temporary construction permits (TCP’s) from individual
property owners. Additionally, TCP’s will be needed to reconstruct drivepads that tie outside of the existing
right-of-way.

As stated in Chapter ITI “Existing Conditions”, there are currently some encroachments into the right-of-way.
Right-of-way maps for the project were prepared and identify the locations of encroachments based on right-
of-way and encroachment survey data. Bernalillo County officials will notify property owners that the
encroachments will need to be removed prior to construction. If not removed prior to construction, the
encroachments will be removed by the contractor.

F. Access Control

Bernalillo County ordinance prohibits access to individual single family residential lots from arterial streets
where access to a lower functional classification street is also available. Accordingly, access to the properties
along the east side of the road will remain unchanged as they only have Golf Course Road frontage. Along the
west side of the corridor, however, some homes have secondary, backyard access points onto Golf Course
Road for backyard maintenance or storage of recreational vehicles. These properties are not in compliance
because Greene Avenue as a local street has the lower functional classification. The construction of new
barrier curb, and in some areas a retaining wall, on the west side of Golf Course Road will prevent access to the
backyards of these lots and bring the properties into compliance with the County’s access ordinance. As
another effort to comply with the County’s access ordinance, the new safety walls will not include backyard
gates.

For residences on corner lots at Greene Avenue, Congress Avenue, Sutton Street and Country Club Lane,
those that have dual access points (access to both Golf Course Road and side street) will be evaluated on a
case-by-case basis. At the direction of BCPWD, access to garages fronting Golf Course Road will be
maintained, even though access should be taken off the local street according to the access ordinance.
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VI. RESULTS OF ENGINEERING ANALYSIS

A. Roadway Design

1. Typical Section

One of the environmental commitments was to further evaluate the widths of driving lanes and other typical
section elements. Although AASHTO criteria state that an 11’ lane can be used for two-way left-turn lanes,
consideration was given to widening the proposed center turn lane from 12’ to 14’ to provide greater refuge
space for left-turning vehicles to perform two-step left turn maneuvers onto Golf Course Road if needed. The
additional space in the center turn lane can be obtained by including the gutter pan as part of the access lane
width and by reducing the width of the landscape buffer on the east side from 3’ to 2>-4”. This modified
typical section is shown in Exhibit 6 below. This revised typical section would be constructed between the
south and north Greene Avenue intersections.

Exhibit 6 — Revised Typical Section 2
Between Greene Avenue South and North
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11" 1" -]14' I "' 11’ 8.67'
Driving Lane Driving Lane Two-Way Left-Turn Lnrc Driving Lane Driving Lane Bicycle Lane/
! Access Lans

i L

This modification to Typical Section 2 was discussed with BCPWD on June 24, 2003. The County accepted
this change, provided that it did not violate any environmental commitments, which it does not.

As a result of comments received from the Public Information Meeting held on August 20, 2003, the 2’-4”
landscape buffer on the east side of the road as shown in Exhibit 6 above has been eliminated. Public support
of this elimination is based on the desire to limit the impacts to the surroundings and maintain as much of the
existing vegetation and landscaping as possible. This will be accomplished by shifting the east sidewalk
immediately behind the curb and gutter, so that the improvements are as far away from the existing properties
as possible.

A minor typical section change involves the short 4’ raised divider in the northeast corner of Golf Course Road
and Paradise Boulevard. This raised divider has essentially been integrated with the curb return and replaced
with a curb “bulb-out”.

a.)  Curb and Gutter

Consideration was given to using the City’s standard curb and gutter for consistency with the curb and gutter
used at both ends of the project, which are within City limits. However, replacing the proposed curb and
gutter (2’ wide) with the City standard curb and gutter (2’-7 '2” wide) would have extended the improvements
outside of the available right-of-way. A modification of the City’s standard curb and gutter is proposed: one
that matches the gutter slope and curb height and shape, but with a narrower gutter width. The total curb and
gutter width is still 2’.
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b.)  Landscaping

Due to budget constraints, landscaping in the buffer areas has been eliminated from the project. The buffer
area on the west side of the road will be paved with colored and patterned concrete pavement for ease of
maintenance.

2.  Horizontal Alignment
Horizontal curve radii range from 550° to 716.2’, which meet minimum requirements. No variances or design
exceptions are required.

3. Vertical Alignment

a)  Vertcal Curvature

The profile grade contains ten vertical curves, all of which satisfy minimum vertical curve criteria per
AASHTO. No variances or design exceptions are required, except that the first vertical curve is within City
limits and per the DPM, the minimum K value for crest vertical curves is 120 for a minor arterial. However,
this is based on a height of object of 67, whereas the AASHTO height of object has been revised to 24”. Also,
the DPM requires a design speed of 45 mph for a minor arterial, but this project is designed for 35 mph due to
the existing constraints.

b.)  Grades

To meet the City’s minimum grade of 0.5 percent, a dip section is created between Congress Avenue and
Sutton Street, resulting in excavation depths of up to 5’ due to the topography, and thereby requiring retaining
walls up to 5’ or 6" high (exposed). A meeting was held with BCPW staff on July 25, 2003 to discuss wall
options and the resulting construction impacts to the adjacent properties. Also discussed was the option to use
a flatter slope. The consensus was to use a flatter grade of 0.3 percent in order to reduce the amount of
excavation and the height of retaining walls.

4. Driveways

One proposed driveway grade is 13.2 percent, exceeding the maximum of 10 percent. This driveway is to the
property located between north Greene Avenue and Country Club Lane on the west side of Golf Course Road.
This variance will require approval by the County Traffic Engineer.

Preliminary plan and profile sheets are included in Appendix B.

B. Hydrology and Hydraulics
1. Existing Conditions Analysis
Existing drainage basins are shown in Appendix C. Existing peak flows in the project area were calculated with

the rational method:
= CIA

Where: = peak flow in cfs
= runoff coefficient
= rainfall intensity in inches/hour

= drainage area in acres

00 0

Peak flows are summarized in Table 1.
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Table 1 — Existing Condition Peak Flows
Drainage Area 10-Year Peak Flow 100-Year Peak Flow
Basin no. ac cfs cfs
100 3.25 8 12
101.1 1.08 2 4
101.2 0.68 1 2
102 2.77 6 10
200 0.81 1 2
201 16.30 26 48
202 3.91 6 12
203.1 3.99 6 12
203.2 6.08 15 24
204 5.31 8 16

Generally, the existing roadway is narrow, with an approximate 24’ pavement width and compacted earth
within the remainder of the 86 right-of-way width. Several types of curb and gutter and paved shoulders exist
along portions of the roadway. Existing drainage patterns are described below.

From Paradise Boulevard to Congress Avenue, drainage flows south along Golf Course Road to the
intersection with Paradise Boulevard. Roll-over type curb exists south of Greene Avenue. At the Golf
Course/Paradise intersection, an 8’x6’ box culvert carries flow from the west under Paradise Boulevard, and
then turns south along Golf Course Road. Drainage from this storm drain system eventually reaches the
Piedras Marcadas Dam. Existing inlets capture the Golf Course Road surface flows south of Paradise
Boulevard. Flow from Paradise Hills Golf Course northwest of the intersection is intercepted at a grate inlet
within the Golf Course right-of-way.

The capacity of the downstream Piedras Marcadas Dam is limited by its function as a retention facility. A
portion of the project area currently drains to the dam, and this area has been included in previous analyses
(Bohannan Huston, 2003). The proposed design should attempt to minimize the increase in runoff to the dam.

From north of Congress Avenue to Country Club Lane, runoff generally flows to a low area at Sutton Street,
then flows overland south along Academy Street to cattle-guard type inlets at the intersection of Academy and
Bryan Avenue. These inlets were constructed as part of the SAD 226 project (Wilson & Co., 1999), and they
connect to storm drain that ultimately outfalls into the Calabacillas Arroyo. A large area (0.25 square miles)
west of Golf Course Road and north of Country Club Lane drains to the existing Golf Course roadway. The
100-year peak flow from that area is 152 cubic feet per second (cfs) (Wilson & Co., 1999). This water will
overflow from a pond in the Paradise Hills Golf Course, then flow overland through a vacant lot and through
the existing apartment complex at the northwest corner of Country Club Lane and Golf Course Road. A
drainage easement exists north of the apartment complex, but it has not been graded or improved to handle
drainage.

2.  Proposed Conditions Analysis
Since the watershed upstream of Golf Course Road has been developed, under proposed conditions the off-
site basins and flow rates will remain essentially unchanged. Major off-site flows will be intercepted with inlets
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on the new roadway. The proposed roadway profile includes several low points where inlets will be needed.
Proposed on-site drainage basins are shown in Appendix D. On-site peak flows are shown in Table 2.

Table 2 — Proposed On-Site Peak Flows

Drainage Area 10-Year Peak Flow 100-Year Peak Flow
Basin no. ac cfs cfs
100.1 0.84 2 4
100.2 0.68 2 3
100.3 0.16 0.5 1
100.4 0.17 0.5 1
100.5 0.45 1 2
100.6 0.46 1 2
101.1 0.25 1 1
101.2 0.25 1 1
101.3 0.53 2 2
101.4 0.55 2 2
102.1 0.31 1 1
102.2 0.31 1 1
102.3 1.03 3 5
102.4 1.01 3 4

The proposed storm drain system is designed to safely convey the on and off-site peak flows to suitable
discharge points. The preliminary storm drain plans are included in Appendix E. Inlet capacity calculations are
provided in Appendix F. Trunk line sizes were optimized for pressure flow, with the hydraulic grade line kept
below the final grade for the 100-year storm.

Storm drain will be constructed from Paradise Boulevard north to the low point near station 19+00. Inlets will
be constructed on Golf Course Road upstream of the Paradise Boulevard intersection and at low points. Off
site flows from the west will be intercepted at the southern intersection with Greene Avenue. The proposed
storm drain will connect to an existing drop inlet at the northwest corner of Paradise and Golf Course. From
that inlet, two existing 30” diameter pipes drain into the 8’x6’ box culvert in Paradise Boulevard. Based on the
proposed design, the on-site 100-year peak flow contributing to the Paradise/Golf Course storm drain will
decrease slightly (from 12.4 cfs existing to 12.1 cfs proposed). The proposed design should not affect the
Piedras Marcadas Dam.

Another storm drain system will be constructed to intercept the existing 152 cfs flow at the northwest corner
of the Golf Course Road/Country Club Lane intersection and carry the water to the existing storm drain
system at Academy Street and Bryan Avenue, with inlets to handle flows along Golf Course Road. The 100-
year peak flow from the Golf Course right-of-way in this area will increase from 16.1 cfs to 18.5 cfs. This
minor increase should not affect downstream conditions.

References
Bohannan Huston, Inc. (2003). Piedras Matcadas Watershed and Lyon Boulevard Storm Drain Drainage
Management Plan - Draft.

Wilson & Company (1999). City of Albuquerque, New Mexico, Public Works Department, Special Assessment
District 226, Drainage Report.
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C. Geotechnical Analysis
Please refer to the Geotechnical Investigations Report, July 2003, prepared by Vinyard & Associates for
pavement, slope and foundation recommendations. This report is under separate cover.

Following discussions with BCPWD on November 4, 2003, the pavement design has been modified from 4 V2"
of asphalt concrete over 8” of aggregate base course to 5” PMBP SP-III over 6” aggregate base course.

The change to superpave was decided based on current practices by NMDOT and in consideration of the
lower prices now available for superpave mixes. The reduction in thickness of the base course allows the base
course to be applied in one lift of 6”, rather than two lifts of 4”, thus providing a time savings to the project.
The overall structural number is maintained.

D. Traffic Engineering

1. Traffic Volumes

Traffic forecasts prepared by Bernalillo County Public Works staff for the year 2020 show a daily traffic
volume on Golf Course Road between Paradise and Irving Boulevards of about 26,000 vehicles per day (vpd)
with the new four-lane cross section. Count data collected in 1999 and 2000 showed a heavy vehicle
proportion of 2.6 percent; that percentage is assumed to stay constant into the 2020 horizon year.

2. Signal Warrant Analysis

Unsignalized T-intersections exist within the project limits at Country Club Lane, Sutton Street, Congress
Avenue, and Greene Avenue (south), as well as a four-leg intersection at Greene Avenue (north). These
intersections currently do not watrant traffic signals due to the relatively small number of homes generating
trips onto Golf Course Road. Based on forecasted peak hour traffic volumes for the horizon year 2020 and the
new four-lane section, none of the intersections within the project limits would warrant a traffic signal under
the peak hour traffic volume warrant. All of these intersections should be monitored in the future to determine
whether other characteristics of the intersections might warrant traffic signals.

3.  Accident Analysis

Accident data for the corridor were compiled by Bernalillo County. Although some residents have expressed a
common opinion that excessive speed has contributed to many accidents throughout the corridor, there is no
pattern regarding speed as the highest contributing factor in the accidents throughout the corridor nor at any
specific location. The highest contributing factors vary and include (in no specific order) alcohol involved,
failure to yield, excessive speed, too fast for conditions, following too closely, left of center, passed red light,
improper backing, defective brakes, improper turn, and driver inattention.

Generally, the types of accidents in the cotridor are indications of congestion, difficulty turning into and out of
side streets, and the lack of left-and right-turn refuge areas along the road. The new typical section includes
left-turn areas in which turning vehicles can get out of the way of through-moving traffic to wait to make their
maneuvers. The left-turn areas will also be wide enough (14°) so that they can be used as a refuge area by
traffic turning out of driveways ot side streets to make their left-turn movement in two steps. The new typical
section also provides a 10’ access lane along the east side, wide enough that a right-turning vehicle can get out
of the through lane of traffic. For traffic traveling north through the Paradise Boulevard/Golf Course Road
intersection, the new typical section is expected to improve safety by eliminating the merge maneuver caused by
the current situation, in which two through lanes are reduced to one in a short distance.
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4. Special Pavement Marking and Signing

a.)  Access Lane

The recommended pavement marking for the access lane |
on the east side of the road is similar to what the City of [
Albuquerque has been using on some of its four-lane
collector and minor arterial roads that have been
converted to two-lane sections with a center two-way left-
turn lane and on-street bike lanes. Exhibit 7 shows this
pavement marking plan. The City’s design includes a 5’
bicycle lane and 6’ striped-out shoulder. The bicycle lane :
striping is 4” solid white on either side with a bicyclist |
symbol and arrow placed just downstream of each street
intersection. The striped-out shoulder includes 12” solid
white stripes spaced 50’ apart at a 45° diagonal (pointing
away from traffic). The striping out of the shoulder
signifies that parking is prohibited in that area; however,
regulatory signing will also be required in order for the parking prohibition to be enforced.

Exhibit 7 — COA bike lane striping.

The access lane for Golf Course Road would be a slight modification of the City’s plan. It will consist of a 4’
bicycle lane and a 4’-8” shoulder, with the 1°-4” gutter pan completing the 10’ access lane. The bicycle lane
striping will be 6” solid white on the inside (adjacent to the driving lane) per AASHTO’s Guide for the
Development of Bicycle Facilities, 1999 Edition. The outside striping will be 4” solid white. The shoulder will be
striped out with 12” solid white striped diagonals at 45°.

TURNING
Signing for the access lane will include “No Parking/Bike Lane” (R7-9a) signs as requested TRAFFIC
by the City. Additionally, a special regulatory sign (Exhibit 8, “Turning Traffic Yield to YIELD
Bikes™) will also be placed just downstream of each intersection. “Bike Route” signs (D11-
1) will mark the bicycle lanes on both the northbound and southbound sides of the road. TO BIKES
Exhibit 8
Access Lane
b).  Through Pedestrians Signing

SIDEWALK ENDS SIDEWAI_K ENDS Because no sidewalkwillbc_e
AT GREENE AVE | | AT GREENE AV | i o o o
THRU PEDS USE ]‘HRU PEDS USE Avenue, through pedestrians at the Paradise

Boulevard and Irving Boulevard intersections

OTHER S|DEWA|.K OTHER SlDEWALK will need to be guided to the east-side

sidewalk. The signs shown in Exhibit 9 will be
’ h placed on the west side of the road just north

——_of Paradise and just south of Irving,

Exhibit 9 - Pedestrian signing at Paradise Blvd
& Irving Bivd

5.  Effects on the Paradise Boulevard Intersection
Because this project will affect the northern leg of the Paradise Boulevard/Golf Course Road intersection, a
capacity analysis of this intersection was run for both a build-out year (2004) and horizon year (2020) scenario
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using the new geometrics. Horizon year turning movement volumes for the intersection were derived by
Bernalillo County Public Works using projected volumes at the Irving Boulevard/Golf Course Road
intersection. Build-out year 2004 turning movement volumes were derived using a straight-line interpolation
between the current year (1999) counts and horizon year (2020) projections.

A single left-turn lane was assumed on the southbound approach. Although volumes justify dual left-turn
lanes, Paradise Boulevard currently has just a single eastbound through lane on the departure. Even if Paradise
Boulevard were to be reconstructed with two eastbound through lanes in a future year, a second left-turn lane
on Golf Course Road would preclude the placement of an access lane in this area, due to the limited right-of-
way width.

The capacity analyses project that with the Golf Course Road improvements, the Paradise Boulevard/Golf
Course Road intersection will operate at an overall level of service “D” in the A.M. peak hour and “E” in the
P.M. peak hour in the 2004 build-out year. The 2020 Metropolitan Transportation Plan shows the addition of
a second through lane eastbound and westbound on Paradise Boulevard in the year 2015. Even with these
additional lanes, the intersection is expected to fail in the P.M. peak hour in the horizon year 2020. The AM.
peak hour is projected to operate at a level of service “D” in the 2020 horizon year scenario.

a)  Southbound Left Turn Length

The capacity analyses run for the Paradise/Golf Course intersection also projected left-turn storage
requirements for the intersection based on an optimal timing scenario. The A.M. peak hour has the higher
southbound left turn volume and is accordingly what determines the storage lane length. In the 2004 build-out
year, the 95% confidence back-of-queue length is 14 vehicles (about 350°), and by the 2020 horizon year the
95% confidence back-of-queue length increases to 25 vehicles (about 625).

Typical Section 1 includes a raised median nose between the southbound left-turn lane and northbound traffic
lanes. Construction of the left-turn lane, and hence, raised median, for the 2020 horizon year queue length
would eliminate left-turn access into and out of properties for six homes on the east side and two homes on the
west side of Golf Course Road. It would also reduce the length of center turn lane available for deceleration
for northbound left-turning vehicles onto Greene Avenue (south). Out-of-direction travel would be required
for property owners because u-turns will be prohibited at the Paradise Boulevard intersection and at the end of
the raised median. AASHTO guidelines state that 30’ of median space is required for a passenger vehicle to
perform a u-turn. This maneuver cannot be accomplished from the two-way left-turn lane, but could only be
accomplished from the inside through lane, thereby potentially blocking that lane. Exhibit 10 on the following
page shows the turning path for a passenger vehicle, and demonstrates that a u-turn cannot be executed
without blocking a through lane. Residents would have to use Congress Avenue and Academy Street as a
bypass.

A meeting was held with BCPW staff on July 10, 2003 to discuss an interim solution for the long raised median
on the north leg of the Paradise Boulevard intersection. The consensus was to construct the raised median to
accommodate shorter-term expected queue lengths and to stripe out the remaining distance as a two-way left-
turn lane, for conversion to a longer dedicated left-turn lane when warranted. A ten-year horizon (year 2014)
was selected for design. The 95% queue length expected in the A.M. period in this scenario is 19 vehicles, or
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about 475°. In order to minimize the southbound left-turn queue length, a shorter cycle length (80 seconds)
was assumed; however, the overall level of service on each approach remained at a level-of-service D or better.

Appendix G shows the level of service and queue worksheets for this scenario. The 475 raised median and
advanced raised median curb would eliminate left-turn access for five homes on the east side and one home on
the west side of Golf Course Road.

Property owner interviews were conducted in August 2003 with owners whose properties would be affected by
the project. The residents whose access would be affected by the raised median voiced opposition to it.
Following the City DRC Review Meeting on August 21, 2003, the City agreed to shorten the length of the
raised median so that full access could be maintained to all of the properties. The resulting length of raised
median is approximately 144’. The center turn lane striping will be extended south to the end of the raised
median.

b.)  Signal System Modifications

Modifications to the traffic signal at the Paradise/Golf Course intersection at project build-out would involve
modifying camera detection areas on the southbound approach. Camera detection areas will need modification
during construction of the project as well.

Signal modifications at the Paradise/Golf Course intersection are needed due to the changed geometrics of the
southbound approach and its effects to the sight distance for the northbound left-turn movement. The new
geometrics place the southbound left turn lane in the sight line of northbound left-turning vehicles, so that
vehicles stacked in the southbound left turn lane may block the view of on-coming vehicles. This
configuration, compounded by the horizontal curvature at the intersection, provides 140’ to 150’ of sight
distance. For safety purposes, it is recommended that the phasing for the northbound left turn movement be
modified to protected-only, instead of the existing protected-permissive condition. The southbound left turn
phasing can remain protected-permissive.

Associated signal system modifications include:
® Removal of five-section heads on the signal mastarm and left-side pole for the northbound direction,
and replacement with three-section (red left arrow, yellow left arrow, green left arrow) heads.
® Modifications to southbound detection areas in video detection system.
®  Changes to northbound left turn phasing in the signal controller.
® Modifications to northbound left turn pavement markings and additional signs (R10-5, “Left Turn on
Green Arrow Only”)

c)  Provisions for Intelligent Transportation Systems (ITS)
This portion of Golf Course Road is classified as a Class 4 ITS facility on the Draft ITS Long Range Map for the
Albuguerque Urban Area (71/30/02), indicating that the following technology has been planned for it in the long
term:

® Closed-circuit television and pan-tilt-zoom

® Signal interconnect

® Mid-block traffic sensors

®  Simple arrow light-emitting diode (LED) trail blazers

To facilitate the future implementation of these technologies, empty multiduct (four-cell) conduit and
pullboxes will be installed along the Golf Course Road corridor as part of this project.
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E. Street Lighting Design

Golf Course Road currently has street lighting along the west side of the road only. New street lighting will be
installed along Golf Course Road from Paradise Boulevard to Country Club Lane. A lighting analysis was
performed using AGI lighting design software to assess current lighting conditions and to optimize a new street
lighting layout.

Lighting analyses for the new street lighting design were performed assuming street lighting on both sides of
the roadway. As previously stated, there is currently no street lighting on the east side of Golf Course Road,
which may be a contributing factor to traffic accidents because of lower visibility of turning vehicles from the
side streets. Providing lighting on both sides of the roadway will increase visibility and improve safety
conditions along the road.

Numerous iterations of the lighting analyses were conducted by varying the spacing between lamps. A
staggered spacing was used for better uniformity; parallel spacing was not used to avoid alternating
concentrated bright spots and dark spots along the roadway. A light loss factor of 0.8 was applied. The results
of the lighting analyses are included in Table 3 below.

Table 3 - Lighting Analysis Results

Segment Luminaire Lavg | Lmax | Lmin
Analyzed Wattage (fc) (fc) (fc) | Lavg/Lamin Spacing

Golf Course 250w hps 155 |49 0.2 7.75:1 225’ staggered

Golf Course 250w hps 140 | 480 |02 7:1 250’ staggered

Golf Course 250w hps 127 | 480 (0.2 6.35:1 275 staggered

Golf Course 250w hps 122 | 480 |01 12.2:1 285’ staggered

The
spacing that best meets the minimum criteria is 275’ staggered, and is therefore recommended although both
the average illuminance and uniformity ratio values exceed the recommended minimum values by a
considerable amount. The recommended minimum values may be achieved by varying the lamp wattage or
pole height, however, doing so would be a variance from City standard practices.

For comparison, an analysis was performed to determine the existing lighting conditions using the following
assumed data:

" 100 watt high pressure sodium (hps) luminaire
* Type 3 distribution pattern (distribution patterns may have ranged from Type 2 to Type 5)
® 30 pole with 10’ arm

The data above used to simulate the existing lighting conditions were determined in coordination with the City
of Albuquerque Traffic Division, based on assumptions about the lamp types used when Golf Course Road
was originally constructed. The table below lists the existing, recommended minimum and proposed values of
illuminance:
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Table 4 — Lighting Analysis Comparison
Luminaire Lavg | Limax | Lmin
Segment Analyzed Wattage (fc) (fc) (fc) | Lavg/Lmin Spacing
Existing Golf Course 100w hps 0.27 2.3 0 --- ¥ 450’ one-side only

AASHTO Minimum Values --- 0.6 4:1
250w hps 1.27 4.80 0.2 6.35:1

Proposed Golf Course 275’ staggered

* Uniformity ratio cannot be determined due to zero value of minimum illuminance.

The information in Table 4 shows that the proposed lighting design would be an improvement of the existing
street lighting system.

Due to budget constraints and in consideration of adjoining sections of Golf Course Road, the proposed
luminaire spacing has increased to 400°. This modification was approved by BCPWD on October 29, 2003.
The City portions of Golf Course Road (south of Paradise Boulevard and north of Country Club Lane) only
include lighting at major intersections (Paradise and Irving Boulevards) and at all intersecting side streets.
There is currently no consistent street lighting south of Paradise Boulevard, nor is there any planned for the
City’s project north of Country Club Lane. For consistency with the lighting levels along the City sections, the
spacing of the luminaires was increased. A lighting analysis was performed and the results are shown in Table 5
below.

Table 5§ — Revised Lighting Analysis Results

Segment Luminaire Lavg | Lmax | Lmin
Analyzed Wattage (fc) (fc (fc) | Lavg/Lmin Spacing
Golf Course 250w hps 0.91 4.7 0.1 9.1:1 400’ staggered

The revised spacing decreases the number of luminaires from 25 to 18, resulting in a cost savings to the
project.

VII. IMPACTS ON UTILITIES

A. Sanitary Sewer

Sanitary sewer services to the residences north of Paradise Boulevard on the east side of Golf Course Road are
not expected to be impacted. The proposed storm drain is higher than the existing SAS main in this area and
should not be in conflict.

B. Water

The existing 12” water line between Congress Avenue and Sutton Street, in the area where the profile grade has
been lowered the most, will require relocation. In addition, an 8” water line crossing and a 1” service line
crossing (around station 21+00) will require relocation. Test holes were petformed to locate water lines
potentially in conflict with the new storm drain, however, there were four locations where the water line could
not be found at the test hole location. In instances where the water line could not be found, the depth was
assumed to be the same as that indicated by an adjoining test hole.

C. Gas
The existing 6” gas line at Paradise Boulevard will need to be relocated due to a conflict with the new storm
drain crossing at station 3+20.

Parsons Brinckerhoff 23



Golf Course Road Reconstruction Project Design Analysis Report
Paradise Boulevard to Country Club Lane TS02-14

D. Other Utilities

All other utilities (power, telephone and cable) are expected to be either directly or indirectly impacted by the
construction of the new roadway and storm drain. Direct impacts include the need to adjust valves and
manholes to grade, as well as conflicts with the proposed storm drain, which is generally about 10’ deep.
Indirect impacts include deficient cover depths as a result of the lowered profile grade of the roadway. Utility
test holes were performed in October 2003 to locate the vertical positions of the existing utilities that appear to
be in conflict with the improvements. The test hole data was used in the design of the storm drain.

VIil. ESTIMATED CONSTRUCTION COST

The current construction cost estimate is $2,879,552 including NMGRT and development review fees for the
County and City. The estimate includes a non-participating cost of $73,563, for relocating water lines
belonging to New Mexico Utilities.

IX. PROJECT DESIGN SCHEDULE
The project design schedule is as follows:

Pre-Final Design Submittal November 19, 2003
PS&E Design Submittal January 16, 2004
Final Design Submittal February 18, 2004

The right-of-way maps are on an earlier schedule to allow right-of-way activities to begin as soon as possible.
The right-of-way deliverables schedule is as follows:

First Check R/W Maps Submittal October 24, 2003
Second Check R/W Maps Submittal November 14, 2003
Final R/W Maps Submittal December 10, 2003

X. ESTIMATED CONSTRUCTION TIME PERIOD
The estimated construction time period is 240 days (approximately 8 months).
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Appendix C
Existing Drainage Basins
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Appendix D
Proposed Drainage Basins
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Storm Drain Plans
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Appendix F
Inlet Capacity Calculations



GOLF COURSE ROAD
DRAINAGE REVISIONS—95%
J. Buckman

Checked by: _NLA

11/12/03

Updated inlet flows:

Inlet 9a/9: Q100=19.6 cfs—Basin 203.2 is now intercepted at Inlet 11, moved to the NW
cormer of Golf Course and Country Club.

Inlet 10: With proposed grading, bypass flow from Inlet 10a will flow east down Sutton
to existing inlets at Academy and Bryan (similar to existing conditions). Therefore at
Inlet 10, Q100=1.36 cfs from Basin 102.2.

Updated inlet sizes:

Inlet 9: Double type C inlet (see attached Pavement Drainage spreadsheet)
Inlet 10: Double type C inlet assumed
Inlet 11: Use (2)-10° x 5’ drop inlets (see attached HEC-12 calculation)

Hydraulic Grade Lines:

See attached Summary of Hydraulic Calculations spreadsheets.



95%
Pavement Drainage
Golf Course Road

Capture Ratios 67% 80% 50%
JOB: 33515 LT LT LT LT
Inlet Number:
Drainage Area Reference (Inpul Qata) 9[ q & 9,2| 1“' 9.1 l q“‘ 9.1|
Return Period: 100 100 100 100
Allowable Spread: 34 34 34 34
RATIONAL METHOD HYDROLOGY COMPUTATION: ) =
Structure Station: (Stationing off of Rt. 66 CL} 30+43 32425 32+45 32445
Location Description grate grate grate curb
Pavement Area (ac): 0.000 0.000 0.000 0.000
Adjacent Area (ac)
Contributing watershed area (acres): 0.000] 0.000] 0.000] 0.000
Pavement Runoff Coefficient "C” 095 0.95 0.95 0.95
Adjacent Runoff Coetficient "C", 0.71 0.71 0.71 0.71
Composite Runoff Coefficient "C*: 0.95 0.95 0.95 0.95
Precipitation intensity (in/hr) 6.10 6.10 6.10 6.10
Subarea discharge Q (cfs) 0.00 0.00 0.00 0.00
Previous by-pass flow {cfs) 7.23 12.48 18.18
Discharge added by operator: — — —_ 196
Total discharge Q (cfs): 7.23] 12.48] 18.18] 19.60]
CA 0.00 0.00 0.00 0.00
HOULDER AND GUTTER CONFIGURATION:
Manning's n: 0.017 0.017 0.017 0017
Longitudinal slope S (ft/ft) 0.0010 0.0180 0.0200 0.0200
Inlet type (1=grate, 2=curb opening, 3=slotted) 1 1 1 2
Longitudinal profile (1=on-grade, 2=sag): 2 1 1 1
Gutter Configuration {1=roll, 2=Type D vertical, 3=6" Type B, 4=3" Type C} 2 2 2 2
Capture Ratio Used: 50% S0% 50% 80%
Inlet Standard: dbl type C dbl type C type A type A
Grate width: 2 2 2 nfa
Grate length: 6.6 6.8 33 na
Pavement cross-slope (Sx): 0.020 0.020 0.020 0.020
Width of gutter from flowline (ft): 2.00 2.00 200 2.00
Gutter depression from horizontal @ lip (ft) 0.125 0.125 0.125 0.125
Gutter cross-slope Sw: (S'w=Sw-Sx) 0.083 0.083 0.083 0.063
Flooded Width from flowline (ft): before inlet NA | 16.6] 18.8] 19.4]
Depth at flowline (f); before inlet 0.00 0.42 0.46 0.47
Water cross-area (sq.ft): before inlet 0.00 2.84 363 3.85
Velocity V for total discharge (fps). before inlet 0.00 4.40 5.00 5.10
Ratio of gutter depression flow to total Q (Eod) 100.0% 33.7% 29.7% 28.9%
Equivalent cross-slope {Se): 0.083 0.034 0.033 0.032
GRATE INLETS ON-GRADE:
Ratio of grate frontal flow to total flow: — 33.7% 29.7% —
Inlet frontal flow in cfs (Qw): ——— 4.21 5.40 ———
Vo for effective length (P-1-7/8, Chart 7 HEC 12): — 11.0 72 —
Fraction of frontal flow intercepted (Rf): ——— 100.0% 100.0% ———e
Side flow in cfs (Qs): — 8.28 12.78 ——
Effective grate length w/clogging: ——— 3.30 1.87 —_—
Fraction of side flow interception (Rs}) —_— 12.6% 23% ———
Grate Efficiency (E): — 42.1% 31.3% —_—
Total flow intercepted (cfs). e 5.25 5.70 —
Grate flow-by (cfs): [ 7.23 [ 12,48 | [
SLOTTED DRAINS AND CURB QPENING INLETS ON-GRADE:
Length required for total interception (ft}. wiclogging e —_— e 732
Length of intet provided L (ft): ¢ g 3
Interception for length L {cfs) ——— Lo ——— 1.42
Efficiency for length L: e —— e 0.07
Slotted drain or curb opening flow-by (cfs): eeee] eee] ] 18.18 |
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Head available for weir flow at sag {ft) 067
Capacity of grate in a sag (3-sided weir) 872 Head Available? Head Available? -
Capacity of grate in a sag (4-sided weir) 141 Head Available? Head Available? ——
Length provided of curb-apening or slotted drain at sag
Capacity of curb-opening or slotted drain in a sag (weir) — e - e
Length of the vertical curve (ft x 100)
approach grade #1 (%)
approach grade #2 (%)
ABS (algebraic diff. in approach grades) (%) 000 — — —
K = Min(Lc/A,167) (Table 5, HEC-12) #DIV/0! — e e
Flanking inlets maximum distance (ft) #DIV/IO! e —_— —
TRIANGULAR MEDIAN HYDRAULICS:
Manning's n for median finish:
Cross-slope of median sides:
Depth of flow at center of median (ft} e e e e
Flooded width in the median (ft): — e —_— e
Water velocity in the median (fps): — faed - L
Design by: JBuckman
N 11/6/2003

ac-HEC-12 xis

1of1



)ROJECT 33515 P SN
HEC12 Version: Vv2.91 /- ,’i’f’ X M/v} Run Date: 11-10-2003

(evr ¢ /a,j rj;l-hz{ a';é:MWJ)

'NLET NUMBER /& [| LENGTH 0.0 STATION 36+50 LT
TOTAL PEAK DISCHARGE = 76.00 (cfs)

XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER (ft)= 1.24 PERIMETER OF GRATE (ft)= 18.40 AREA (sq ft)= 21.10
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Page 3 of PB100 Years
Made by ‘44}8’1‘4\#&?\

Date /10153
TRAPEZOIDAL CHANNEL ANALYSIS gh?Cked b/); 356
NORMAL DEPTH COMPUTATION ate__7/2% /03
Street copacity@ T let |
July 10, 2003
PROGRAM INPUT DATA
DESCRIPTION VALUE
Flow Rate (CES) ... e e e e, 14.67
Channel Bottom Slope (Et/fL) ..., 0.002
Manning's Roughness Coefficient (n-value)...........eeouo... 0.017
Channel Left Side Slope (horizontal/vertical)............... 0.0
Channel Right Side Slope (horizontal/vertical).............. 50.0
Channel Bottom Width (£t)........ ...ttt 0.01
COMPUTATION RESULTS

DESCRIPTION VALUE
Normal Depth (ft) ........................................... 0.59
Flow Velocity (fps) ......................................... 1.71
Froude Number ............................................... 0'556
Velocity Head (ft) » v oottt ittt iintenneenenns 0.05
Energy Head (fh) -« vt v e meet i iei i it ittt ie e s ennonanas 0.63
Cross-Sectional Area of Flow (SqQ £E) - v ererinne.. 8.59
Top Width Of FLow (Fh) c v e e m e v ot tm ettt ittt iiiieeaaeenn 29.31

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069

Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.



Page &5  of PB100 Years
Made by 7 Afpeten

Date _7/io{03

TRAPEZOIDAL CHANNEL ANALYSIS Checked by 2= 5’.6
NO DEPTH COMPUTATION Date 7/29/05

Shreet Capacily e H et 3

July 10, 2003

VALUE
Flow Rate (CES) ... e e e e e e i, 8.12
Channel Bottom Slope (Et/ft).......i. i innnnnn. 0.002
Manning's Roughness Coefficient (n-value)................... 0.017
Channel Left Side Slope (horizontal/vertical)............... 0.0
Channel Right Side Slope (horizontal/vertical).............. 50.0
Channel Bottom Width (£E) ..... ..ottt 0.01

COMPUTATION RESULTS

DESCRIPTION VALUE
Normal Depth (ft) ........................................... 0.47
Flow Velocity (fps) ......................................... 1.47
Froude Nurﬂber ............................................... 0_537
Velocity Head (ft) .......................................... 0.03
Energy Head (fh) - e cemmm ettt it ittt neeneeaneanas 0.5
Cross-Sectional Area of Flow {(sq ft): - rrreererenannnn.. 5.51
Top Width of Flow (6 o IR T LI T U T 23.47

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069

Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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0.000000 9.500000
0.010000 8.970000
15.000000 8.970000
17.000000 8.630000
31.000000 8.980000
31.010000 9.500000
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Page _ /) of PB100 Years

Made by - /@7 a;.-l:'ix

Date =% 1
TRAPEZOIDAL CHANNEL ANALYSIS Chec@ by PEX=15]

NORMAL DEPTH COMPUTATION Date 7/29/03
sheet Copaciiy@ Zaded §
July 14, 2003
PROGRAM INPUT DATA
DESCRIPTION VALUE
Flow Rate (CES) .. ...ttt e e 5.36
Channel Bottom Slope (Ft/fE) ..., 0.0252
Manning's Roughness Coefficient (n-value)................... 0.017
Channel Left Side Slope (horizontal/vertical)............... 0.0
Channel Right Side Slope (horizontal/vertical) .............. 50.0
Channel Bottom Width (£E)....... ...ttt 0.01
COMPUTATION RESULTS
DESCRIPTION VALUE
Normal Depth (ft) ........................................... 0.25
Flow Velocity (EpPS) st e e e e e e 3.45
Froude Nurnber ............................................... 1_72
Velocity Head (ft) .......................................... 0.18
Energy Head (ft) ............................................ 0.43
Cross-Sectional Area of Flow (sqg ft) - cevreronnnnna.. 1.56
Top Width of Flow (68 ) T 12.47

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069

Phone: (281)440-3787, Fax: (281)440-4742, Email: software@dodson-hydro.com
All Rights Reserved.



Page |3 of PB100 Years

Made by e [,Uh
Date 7 /10 foR _
’ R'\
TRAPEZOIDAL CHANNEL ANALYSIS Checked by ZE‘TOZ
NORMAL DEPTH COMPUTATION Date 1/eRiOS
Streed Capacity @ Talet 9
July 10, 2003
PROGRAM INPUT DATA
DESCRIPTION VALUE
Flow Rate (C£8)......ouuiini i 43.84
Channel Bottom Slope (Ft/ft) ....u.uie e, 0.002
Manning's Roughness Coefficient (n-value)................... 0.017
Channel Left Side Slope (horizontal/vertical)............... 0.0
Channel Right Side Slope (horizontal/vertical).............. 50.0
Channel Bottom Width (£t)..........i et 0.01
COMPUTATION RESULTS
DESCRIPTION VALUE
Normal Depth (ft) ........................................... 0.89
Flow Velocity (fps) ......................................... 2.24
Froude Nurnber ............................................... 0. 592
Velocity Head (ft) .......................................... 0.08
Energy Head (ft) ............................................ 0.96
Cross-Sectional Area of FLlow (8Q FE) :cccerrmrmmmnenunnennnn. 19.61
Top Width of Flow [ ol TR 44 .28

HYDROCALC Hydraulies for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069

Phone: (281) 440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.



Page 15 of PB100 Years

Made by T Aohona bor
Date ‘7!@}'07 —
TRAPEZOIDAL CHANNEL ANALYSIS Checked by f 57 -~
NORMAL DEPTH COMPUTATION Date 7/25/22
Steot CGraaty@ I jed 1o
July 10, 2003
PROGRAM INPUT DATA
DESCRIPTION VALUE
Flow Rate (CfS) ... .ttt e s, 21.41
Channel Bottom Slope (£t/ft) . ...t . 0.002
Manning's Roughness Coefficient (n-value)................... 0.017
Channel Left Side Slope (horizontal/vertical)............... 0.0
Channel Right Side Slope (horizontal/vertical).............. 50.0
Channel Bottom Width (£E).......ouni e, 0.01
COMPUTATION RESULTS
DESCRIPTION VALUE
Normal Depth (ft) ........................................... 0.68
Flow Velocity (fps) ......................................... 1.88
FrOude Number ............................................... 0.569
Velocity Head (FL) « o« c ottt it ettt ittt it e ettt i ineneennas 0.05
Energy Head (ft) ............................................ 0.73
Cross-Sectional Area of Flow (SqQ ft)-c-vovrceemvcnnnnnnnnn... 11.42
Top Width of Flow [ o TR 33.79

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069

Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.
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Long Report Page 1 of 5

LONG REPORT
{General Information Site Information
Analyst Karen Aspelin Intersection Golf Course/Paradise Bivd.
Agency or Co. Parsons Brinckerhoff Area Type All other areas
Date Performed 6-18-03 Jurisdiction
Time Period A.M. Peak Analysis Year 1999
Intersection Geometry ZXIST/NG ONWITIOANS
Grade= 1 0 2 1
Grade= 0
1 A X 1
1 — -~ 1
1 X ¥ 1
Grade= 0
Grade= -3
1 2 0
Volume and Timing Input
EB WB NB SB
LT | TH | RT | LT | TH | RT } LT | TH | RT | LT | TH | RT
\Volume (vph) 30 |585 |609 | 51 |123 | 57 |179 |399 | 47 |226 |529 | 23
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
|PHF 0.90 10.90 10.90 |0.90 }0.90 10.90 }0.90 |0.90 |0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 120 |20 |20 J20 20 120 |20 2.0 |20
[Ext. eff. green 20 120 |20 |20 |20 20 (|20 {20 20 J20
Arrival type 4 4 4 4 4 4 4 4 4 4
Unit Extension 30 |30 |30 |30 |30 |30 |30 |30 30 |30
|Ped/Bike/RTOR Volume 1 123 1 18 0 2 0 2
|Lane Width 12.0 |12.0 |12.0 {12.0 |12.0 }12.0 |12.0 |12.0 12.0 |12.0
[Parking (Y or N) N N | N N | N N | N N
[Parking/hr
Bus stops/hr 0 0 0 0 0 0 0 0 0 0
[Ped timing 3.2 3.2 3.2 32
Excl. Left | EW Perm 03 04 Excl. Left | NS Perm 07 08
Himin G= 120 |G= 500 |G= = G= 130 |IG= 480 |G= =
o Y= 5 Y= 5 Y= Y= Y=5 Y=5 Y = Y=
Duration of Analysis (hrs) = 0.25 Cycle LengthC = 143.0

file://C:\Documents%20and%208Settings\aspelin\Local%20Settings\Temp\s2kCC.tmp 11/9/2003



Long Report Page 3 of 5

CAPACITY AND LOS WORKSHEET
[General Information
IProject Description 33495 EXISTING CONDITIONS
[Capacity Analysis

EB WB NB SB
Lane group L T R L T R L R L TR
Adj. flow rate 33 650 | 540 57 137 43 199 493 251 611
Satflow rate 1752 |1845 1568 |1752 |1845 |1568 |1779 |3503 1744 |3468
[Lost time 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Green ratio 047 |0.35 |0.48 |0.47 |0.35 |0.48 046 (0.34 0.46 |0.34
|[Lane group cap. 566 |645 |746 |199 645 746 352 (1176 395 |1164
v/c ratio 0.06 (1.01 |0.72 |0.29 |0.21 |0.06 }0.57 |0.42 0.64 052
Flow ratio 035 |0.34 0.07 (003 0.14 0.18
Crit. lane group N Y N N N N N N N Y
Sum flow ratios 0.65
[Lost time/cycle 20.00
Critical v/c ratio 0.76
|Lane Group Capacity, Control Delay, and LOS Determination

EB WB NB SB
|Lane group L T R L T R L R L TR
Adj. flow rate 33 650 | 540 57 137 43 199 493 251 611
Lane group cap. 566 |645 |746 |199 645 746 352 1176 395 1164
v/C ratio 0.06 [1.01 |0.72 |0.29 |0.21 |0.06 |0.57 |0.42 0.64 [0.52
Green ratio 0.47 |0.35 |048 047 |0.35 |0.48 |046 |0.34 0.46 [0.34
Unif. delay d1 20.7 |46.5 |30.0 303 |32.7 |202 |24.9 |36.7 252 1383
|Delay factor k 0.50 |0.50 (0.50 |0.50 |0.50 |0.50 |0.50 |0.50 0.50 |0.50
|lncrem. delay d2 02 |374 | 6.0 3.6 0.8 0.1 6.4 1.1 7.6 1.7
[PF factor 0.812 |0.944 |0.802 |0.812 |0.944 |0.802 10.821 |0.956 0.821 (0.956
Control delay 17.0 |81.3 |30.1 |282 |31.6 |164 |26.9 |36.2 28.3 1383
Lane group LOS B F C C C B C D C D
Apprch. delay 56.9 28.0 33.5 35.4
Approach LOS E C C D
Intersec. delay 43.1 Intersection LOS D
file://C:\Documents%20and%?208Settings\aspelin\Local%20Settings\Temp\s2kCC.tmp 11/9/2003
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BACK-OF-QUEUE WORKSHEET

[General Information
|Project Description 33495 EXISTING CONDITIONS
Average Back of Queue

EB WB NB SB

LT TH RT LT TH RT LT TH | RT | LT TH | RT

Lane group L T R L T R L R L TR
Init. queuellane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
[Flow rate/lane 33 650 |540 57 137 43 199 | 493 251 611
Satflow per lane 1209 |1845 |1568 |424 |1845 |1568 |762 |1843 854 11825
Capacity/lane 566 |645 |746 |199 |645 |746 |352 |1176 395 1164
[Flow ratio 0.03 10.35 |0.34 |0.13 (0.07 |0.03 |0.26 |0.14 0.29 0.18
v/c ratio 0.06 |1.01 |0.72 10.29 |0.21 |0.06 |0.57 |0.42 0.64 10.52
|l factor 1.000 |1.000 |1.000 |1.000 }1.000 {1.000 |1.000 |1.000 1.000 |1.000
Arrival type 4 4 4 4 4 4 4 4 4 4
|Platoon ratio 1.33 |1.33 }1.33 |1.33 }1.33 }1.33 }1.33 |1.33 1.33 ]1.33
|PF factor 0.71 |1.00 }0.85 |0.74 |0.84 |0.70 |0.81 |0.88 0.83 |0.90
Q1 0.5 |25.8 |145 |09 3.2 0.6 3.6 7.0 4.7 9.2
ke 1.1 1.2 1.3 0.5 1.2 1.3 0.8 1.1 0.8 1.1
Q2 0.1 100 |30 0.2 0.3 0.1 09 0.8 1.3 1.2
Q avg. 06 |359 |17.5 | 1.1 3.5 0.7 4.6 7.8 6.1 |10.4
|Percentile Back of Queue (95th percentile)
IfB% 2.5 1.6 1.6 2.4 2.1 2.5 2.0 1.8 1.9 1.7
|BOQ, Q% 1.4 |57.4 (286 |27 7.4 1.8 9.2 |14.1 11.5 17.9
lQueue Storage Ratio
Q spacing 24.9 (249 |24.9 |24.9 [24.9 |24.9 |24.9 |24.9 24.9 |24.9
Q storage 0 0 0 0 0 0 0 0 0 0
Avg. Ra
95% Ra%
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d

file:/C:\Documents?%20and%20Settings\aspelin\Local%20Settings\Temp\s2kCC.tmp 11/9/2003



Long Report Page 1 of 5

LONG REPORT
|General Information Site Information
Analyst Karen Aspelin Intersection Golf Course/Paradise Bivd.
lAgency or Co. Parsons Brinckerhoff Area Type All other areas
|Date Performed 6-18-03 Jurisdiction
Time Period P.M. Peak Analysis Year 1999
lintersection Geometry L£XI5 7 /N CONDIT/IONS
Grade= 1 0 2 1
Grade= 0
1 A X 1
1 — -t 1
1 X ¥ 1
Grade = 0
Grade= -3
1 2 0
Volume and Timing Input
EB WB NB SB
LT { TH | RT | LT | THJRT | LT [ TH [ RT | LT | TH | RT
\Volume (vph) 66 244 |364 |108 |669 |108 |460 |560 | 61 77 |429 | 63
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
|PHF 0.90 |0.90 10.90 }[0.90 10.90 [0.90 {0.90 {0.90 |0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 120 |20 |20 |20 |20 j20 |20 20 {20
Ext. eff. green 20 |20 |20 |20 |20 |20 |20 |20 20 |20
Arrival type 4 4 4 4 4 4 4 4 4 4
Unit Extension 3.0 |30 |30 |30 |30 |30 |30 |30 3.0 |30
|Ped/Bike/RTOR Volume 2 78 2 23 0 1 0 6
Eane Width 12.0 |12.0 {12.0 |12.0 |12.0 }12.0 |12.0 |12.0 12.0 |12.0
{Parking (Y or N) N N | N N | N N | N N
[Parking/hr
Bus stops/hr 0 0 0 0 0 0 0 0 0 0
IPed timing 3.2 32 3.2 3.2
Excl. Left | EW Perm 03 04 Excl. Left | NS Perm 07 08
imin G= 120 |G= 500 = = G= 130 {G= 480 |G= G=
g Y= 5 Y=5 Y = Y= Y=5 Y= 5 Y = Y=
Duration of Analysis (hrs) = 0.25 Cycle LengthC= 143.0

file:/C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2kD7.tmp 11/9/2003
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CAPACITY AND LOS WORKSHEET
IGeneral Information
[Project Description 33495 EXISTING CONDITIONS
[Capacity Analysis

EB WB NB SB
[Lane group L T R L T R L TR L R
Ad]. flow rate 73 271 |318 |120 743 94 511 689 86 540
Satflow rate 1752 1845 |1568 |1752 |1845 |1568 |1779 |[3506 1744 |3426
JLost time 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Green ratio 0.47 (0.35 |0.48 |0.47 |0.35 (048 |0.46 |0.34 046 |0.34
|Lane group cap. 199 | 645 |746 |457 645 746 381 |1177 315 |1150
v/c ratio 0.37 |042 (043 026 |1.15 |0.13 [1.34 |0.59 0.27 |0.47
[Flow ratio 0.15 0.20 0.35 006 0.20 0.16
Crit. lane group N N N N Y N N N N N
Sum flow ratios 1.10
|Lost time/cycle 15.00
Critical v/c ratio 1.23
[Lane Group Capacity, Control Delay, and LOS Determination

EB wWB NB SB
|Lane group L T R L T R L R L R
Ad]. flow rate 73 271 |318 |120 743 94 511 689 86 540
Lane group cap. 199 | 645 |746 |457 645 746 381 1177 315 |1150
v/c ratio 0.37 |042 043 |0.26 |1.15 |0.13 |1.34 ]0.59 0.27 047
Green ratio 0.47 |0.35 [0.48 |0.47 |0.35 |0.48 |0.46 |0.34 046 |0.34
Unif. delay d1 30.5 |35.4 |24.7 (225 |46.5 [20.9 |485 |39.3 23.7 |37.5
IDeIay factor k 0.50 0.50 |0.50 |0.50 |0.50 }0.50 |0.50 |0.50 0.50 |0.50
Increm. delay d2 5.1 20 1.8 1.4 85.3 03 [|170.3 | 2.1 2.1 1.4
|PF factor 0.812 [0.944 |0.802 [0.812 |0.944 |0.802 |0.821 10.956 0.821 |0.956
Control delay 30.0 |355 |21.6 |19.7 |129.2 |17.1 {210.1 |39.7 21.6 |37.2
|Lane group LOS C D C B F B F D C D
Apprch. delay 28.2 104.5 112.3 35.1
Approach LOS C F F D
Intersec. delay 79.9 Intersection LOS E
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\ Temp\s2kD7.tmp 11/9/2003



Long Report

Page 5 of 5

BACK-OF-QUEUE WORKSHEET

|General Information
IProject Description 33495 EXISTING CONDITIONS
Average Back of Queue

EB WB NB SB

LT TH RT LT TH RT | LT TH | RT| LT TH | RT

|Lane group L T R L T R L TR L R
I@. queue/lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IFIOW rate/lane 73 271 318 |120 |743 94 511 | 689 86 540
Satflow per lane 424 11845 |1568 | 976 |1845 1568 | 826 |1845 682 1803
Capacity/lane 199 645 |746 |457 |645 |746 |381 (1177 315 1150
Flow ratio 0.17 |0.15 |0.20 |0.12 |0.40 {0.06 |0.62 |0.20 0.13 0.16
v/c ratio 0.37 (042 |0.43 |0.26 |1.15 |0.13 |1.34 |0.59 0.27 |0.47
|| factor 1.000 (1.000 |1.000 |1.000 |1.000 |1.000 {1.000 |1.000 1.000 |1.000
Arrival type 4 4 4 4 4 4 4 4 4 4
Elatoon ratio 1.33 |1.33 [1.33 |1.33 |1.33 |1.33 |1.33 |1.33 1.33 }1.33
IPF factor 0.76 |0.87 |0.76 |0.74 |1.00 {0.71 |1.00 |0.91 0.75 |0.89
Q1 1.2 7.1 6.3 1.9 |29.5 | 1.5 |120 |10.8 1.4 7.9
ks 0.5 1.2 1.3 0.9 1.2 1.3 0.8 1.1 0.7 1.1
Q2 0.3 0.8 0.9 0.3 |182 {02 |19.0 |15 0.3 1.0
Q avg. 1.5 8.0 7.3 2.2 |47.7 | 1.7 |31.0 |12.3 1.7 8.8
[Percentile Back of Queue (95th percentile)
IfB% 2.3 1.8 1.8 2.2 1.6 2.3 1.6 1.7 2.3 1.8
BOQ, Q% 35 |144 |133 |50 |763 |39 |49.6 |20.7 39 |157
[Queue Storage Ratio
Q spacing 24.9 124.9 [24.9 |24.9 |24.9 |24.9 |24.9 |24.9 24.9 }24.9
Q storage 0 0 0 0 0 0 0 0 0 0
Avg. Ra
95% Ra%
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
file://C:\Documents%20and%20Settings\aspelin\Local%208Settings\Temp\s2kD7.tmp 11/9/2003



Long Report Page 1 of 5
LONG REPORT
[General Information Site Information
Analyst Karen Aspelin Intersection Golf Course/Paradise Blvd.
Agency or Co. Parsons Brinckerhoff Area Type All other areas
Date Performed 6-18-03 Jurisdiction
Time Period A.M. Peak IAnalysis Year 2004 (Buildout)
Intersection Geometry ALl LEFTS  PROTS(TED — RPELMVITTED
Grade= 1 0 2 !
Grade= 0
1 A X 1
1 o - 1
1 X ¥ 1
Grade= 0
Grade= -3
1 2 0
Volume and Timing Input
EB WB NB SB
LT J TH | RT | LT | TH | RT | LT | TH | RT | LT | TH | RT
Volume (vph) 42 |560 |490 | 51 |132 | 67 |167 |473 | 43 |270 |594 | 34
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
PHF 0.90 |0.90 |0.90 }0.90 [0.90 |0.90 |0.90 |0.90 {0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 120 20 |20 |20 |20 |20 {20 20 |20
Ext. eff. green 20 120 j20 |20 J20 |20 |20 |20 20 |20
Arrival type 3 3 3 3 3 3 3 3 3 3
[Unit Extension 3.0 }30 |30 |30 |30 |30 |30 |30 3.0 |30
[Ped/Bike/RTOR Volume 2 50 2 20 0 20 0 20
|Lane Width 12.0 |12.0 |12.0 |12.0 |12.0 |12.0 |12.0 }12.0 12.0 |12.0
[Parking (Y or N) N N | N N | N N | N N
{Parking/hr
Bus stops/hr 0 0 0 0 0 0 0 0 0 0
[Ped timing 3.2 3.2 3.2 32
Excl. Left | EW Perm 03 04 Excl. Left | SBOnly | NS Perm 08
imin G=53 |G= 29.7 = G= G= 51 G= 50 G= 172 |G=
9 Y=5 Y= 5 Y = = Y=5 Y=5 Y=5 Y=
Duration of Analysis (hrs) = 0.25 Cycle LengthC = 87.3
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2kE3.tmp 11/9/2003
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Page 3 of 5

CAPACITY AND LOS WORKSHEET
|IGeneral Information
IProject Description 33495 ALL LEFTS PROTECTED-PERMITTED
[Capacity Analysis

EB WB NB SB
|Lane group T R L T R L R L R
Adj. flow rate 622 489 | 57 147 52 186 | 552 300 |676
Satflow rate 1752 |1845 |1568 |1752 1845 |1568 |1779 |3532 1744 |3475
|Lost time 20 |20 |20 2.0 20 2.0 2.0 20 |20
Green ratio 0.46 |0.34 (046 |0.46 |0.34 |0.57 |0.26 |0.20 0.43 0.31
fLane group cap. 628 |715 |191 |628 |894 |250 |696 386 |1083
v/c ratio 0.09 (099 |0.68 |0.30 023 |0.06 |0.74 |0.79 0.78 |0.62
|Flow ratio 0.34 |0.31 0.08 |0.03 0.16 0.19
Crit. lane group Y N N N N N Y N N
Sum flow ratios 0.70
|Lost time/cycle 20.00
Critical v/c ratio 0.91
[Lane Group Capacity, Control Delay, and LOS Determination

EB WB NB SB
|Lane group T R L T R L TR L TR
Adj. flow rate 622 |489 | 57 147 52 186 |552 300 |676
|Lane group cap. 628 |715 | 191 {628 |894 |250 |696 386 1083
vic ratio 0.09 (099 |0.68 |0.30 (023 |0.06 |0.74 ]0.79 0.78 |0.62
Green ratio 046 |0.34 (046 |046 |034 |0.57 1026 {020 0.43 0.31
Unif. delay d1 287 |188 {187 |206 }83 |31.5 |334 18.9 |25.7
|De|ay factor k 0.50 |0.50 |0.50 |0.50 |0.50 10.50 0.50 |0.50 0.50 |o0.50
Increm. delay d2 337 |53 |40 0.9 01 181 |9.0 14.2 |27
IPF factor 1.000 {1.000 |1.000 |1.000 |1.000 |1.000 }1.000 [1.000 1.000 |1.000
Control delay 13.7 (62.3 |24.0 |22.7 |21.56 |85 |49.6 |42.4 33.2 1284
|Lane group LOS E C C C A D D C Cc
Apprch. delay 44.2 19.1 44.2 29.9
Approach LOS D B D C
Intersec. delay 37.7 Intersection LOS D
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2kE3.tmp 11/9/2003
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BACK-OF-QUEUE WORKSHEET

|General Information

Project Description 33495 ALL LEFTS PROTECTED-PERMITTED

Average Back of Queue

EB WB NB SB
LT TH | RT | LT TH RT | LT TH | RT| LT TH | RT

Lane group L T R L T R L R L TR
init. queue/lane 0.0 0.0 0.0 |0.0 0.0 0.0 0.0 0.0 0.0 0.0
|Flow rate/lane 47 622 489 57 147 52 186 | 552 300 |676
Satflow per lane 1137 |1845 |1568 |417 |1845 |1568 |977 |1858 903 11828
Capacity/lane 521 628 |715 |191 |628 |894 |250 |696 386 11083
Flow ratio 0.04 10.34 |0.31 |0.14 |0.08 {0.03 l0.19 |0.16 0.33 0.19
v/c ratio 0.09 1099 |0.68 |0.30 |0.23 |0.06 |0.74 10.79 0.78 10.62
| factor 1.000 |1.000 |1.000 {1.000 |1.000 |1.000 |1.000 }1.000 1.000 |1.000
Arrival type 3 3 3 3 3 3 3 3 3 3
Platoon ratio 1.00 |1.00 |1.00 |1.00 |1.00 |1.00 }1.00 |1.00 1.00 {1.00
PF factor 1.00 |1.00 |1.00 |1.00 |1.00 {1.00 |1.00 [1.00 1.00 |1.00
Q1 0.6 |15.0 |9.4 0.8 2.6 0.6 3.5 6.7 4.8 7.4
ke 0.7 0.8 0.9 0.4 0.8 1.0 0.4 0.6 0.6 0.8
Q2 0.1 7.6 1.8 0.1 0.2 0.1 1.1 1.8 1.7 1.2
Q avg. 0.7 |226 |11.2 |09 2.8 0.6 4.6 8.5 6.5 8.5
Percentile Back of Queue (95th percentile)

|fB% 2.5 1.6 1.7 |24 2.2 2.5 2.0 1.8 1.9 1.8
|BOQ, Q% 1.7 |36.4 (19.1 |22 6.1 1.5 9.2 |15.1 122 |15.2
[Queue Storage Ratio

Q spacing 249 |24.9 |24.9 |24.9 |24.9 |24.9 ]24.9 |24.9 24.9 |24.9
Q storage 0 0 0 0 0 0 0 0 0 0
IAVg. RaQ

95% Ra%
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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Long Report Page 1 of 5
LONG REPORT
|General Information Site Information
Analyst Karen Aspelin Intersection Golf Course/Paradise Bivd.
Agency or Co. Parsons Brinckerhoff IArea Type All other areas
|Date Performed 6-18-03 Jurisdiction
Time Period P.M. Peak Analysis Year 2004 (Buildout)
[intersection Geometry ALL (SF75 PROTECTED=-PERNIITTED
Grade= 1 0 2 !
Grade= 0
1 A X 1
1 — -—— 1
1 ¥ ¥ 1
Grade = 0
Grade= -3
1 2 0
Volume and Timing Input
EB WB NB SB
LT {TH | RT | LT | TH | RT J LT | TH | RT { LT | TH | RT
Volume (vph) 72 1257 |318 |111 |598 | 137 |412 |641 | 70 |104 |558 | 84
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
|PHF 0.90 {0.90 10.90 10.90 ]0.90 10.90 |0.90 {0.90 |0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 |20 20 20 |20 |20 |20 |20 20 |20
|[Ext. eff. green 20 120 |20 |20 |20 |20 {20 |20 20 {20
Arrival type 3 3 3 3 3 3 3 3 3 3
Unit Extension 30 |30 |30 {30 |30 {30 |30 |30 3.0 |30
Ped/Bike/RTOR Volume 2 50 2 20 0 20 0 20
|Lane Width 12.0 |12.0 |12.0 |12.0 |12.0 |12.0 |12.0 |12.0 12.0 |12.0
[Parking (Y or N) N N | N N | N N | N N
[Parking/hr
[Bus stops/hr o o Jo Jo Jo]Jo oo o | o
{Ped timing 3.2 3.2 3.2 3.2
Excl. Left | EW Perm 03 04 Excl. Left | NB Only | NS Perm 08
Hirmin G=50 |G= 280 |G= = G= 54 G= 6.1 G= 185 |G=
9 Y=5 Y=5 = Y= Y=5 Y= 5 Y=5 Y =
|Duration of Analysis (hrs) = 0.25 Cycle Length C= 88.0
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2kEE.tmp 11/9/2003
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CAPACITY AND LOS WORKSHEET
General Information
Project Description 33495 ALL LEFTS PROTECTED-PERMITTED
|Capacity Analysis

EB WB NB SB
Lane group L T R L T R L R L R
Adj. flow rate 80 286 |298 |123 664 130 458 768 116 |691
Satflow rate 1752 11845 |1568 |1752 |1845 |[1568 1779 (3519 1744 |3434
Lost time 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Green ratio 0.43 |0.32 |0.56 |0.43 |0.32 (044 }0.45 |034 027 |0.21
Lane group cap. 184 |587 |882 | 366 587 684 419 |1184 246 722
v/c ratio 0.43 |049 |0.34 034 |1.13 |0.19 |1.09 |0.65 0.47 |0.96
Fiow ratio 0.16 |0.19 032 )0.08 0.22 0.20
Crit. lane group N N N N Y N N N N N
Sum flow ratios 0.95
|Lost time/cycle 15.00
Critical v/c ratio 1.15
[Lane Group Capacity, Control Delay, and LOS Determination

EB WB NB SB
Lane group L T R L T R L TR L R
Adj. flow rate 80 286 298 (123 664 130 458 768 116 | 691
Lane group cap. 184 |587 |882 |366 587 684 419 (1184 246 722
v/c ratio 043 (049 1034 (034 |1.13 |0.19 [1.09 |0.65 0.47 10.96
Green ratio 0.43 10.32 |056 |043 032 |0.44 045 |0.34 0.27 |0.21
Unif. delay d1 19.9 |24.2 104 |16.1 |30.0 152 |23.7 |24.8 25.0 |34.4
Delay factor k 0.50 |0.50 }(0.50 |0.50 |0.50 }0.50 |0.50 |0.50 0.50 |0.50
increm. delay d2 7.3 2.9 1.0 2.5 78.8 0.6 71.5 2.8 6.4 |24.5
PF factor 1.000 |1.000 |1.000 |1.000 |1.000 |1.000 |1.000 |1.000 1.000 |1.000
Control delay 27.2 |27.1 |11.4 |18.6 |108.8 |159 |952 |27.5 31.4 |58.9
Lane group LOS C Cc B B F B F Cc C E
Apprch. delay 20.1 83.5 52.8 54.9
Approach LOS C F D D
Intersec. delay 55.1 intersection LOS E
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2kEE.tmp 11/9/2003



Long Report Page 5 of 5

BACK-OF-QUEUE WORKSHEET

|General Information

|Project Description 33495 ALL LEFTS PROTECTED-PERMITTED

Average Back of Queue

EB WB NB SB
LT TH | RT | LT TH | RT | LT TH | RT| LT TH | RT

Lane group L T R L T R L R L TR
init. queue/lane 00 |00 |00 o0 00 |00 |00 |ooO 00 |00
|Flow rate/lane 80 286 298 |123 |664 |130 |458 |768 116 | 691
Satflow per lane 425 |1845 |1568 | 845 ({1845 |1568 |921 |1852 906 |1807
Capacity/lane 184 |587 |882 |366 |587 |684 |419 |[1184 246 |722
[Flow ratio 0.19 (0.16 |0.19 |0.15 |0.36 |0.08 |0.50 |0.22 0.13 0.20
v/c ratio 0.43 |0.49 (0.34 |0.34 |1.13 |0.19 |1.09 |0.65 0.47 |0.96
| factor 1.000 |1.000 1.000 [1.000 |1.000 |1.000 |1.000 |1.000 1.000 |1.000
Arrival type 3 3 3 3 3 3 3 3 3 3
Platoon ratio 1.00 11.00 }1.00 |1.00 |1.00 |1.00 |1.00 |1.00 1.00 |1.00
{PF factor 1.00 (1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 1.00 |1.00
Q1 1.1 56 3.9 1.7 162 | 20 7.5 84 2.1 8.8
ke 0.3 0.8 1.0 0.6 0.8 0.9 06 0.8 0.4 0.6
Q2 0.3 0.7 0.5 03 [142 |02 8.8 1.4 0.4 4.1
Q avg. 1.4 6.4 4.5 20 |304 |22 |164 | 9.8 25 |12.9
[Percentile Back of Queue (95th percentile)
IfB% 2.4 1.9 2.0 2.3 1.6 2.2 1.6 1.7 2.2 17
IBOQ, Q% 3.3 |120 | 9.0 46 |487 |48 |26.8 |17.1 556 |21.6
[Queue Storage Ratio

Q spacing 24.9 1249 |24.9 |24.9 (249 |24.9 |24.9 }|24.9 24.9 |24.9
Q storage 0 0 0 0 0 0 0 0 0 0
Avg. Ra

95% Ra%
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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LONG REPORT
IGeneral Information Site Information
Analyst Karen Aspelin intersection Golf Course/Paradise Bivd.
IAgency or Co. Parsons Brinckerhoff Area Type All other areas
Date Performed 6-18-03 Jurisdiction
Time Period A.M. Peak Analysis Year 2004 (Buildout)
Intersection Geometry NORTHAOUND LEETS [fPOTSCTSD —ONLYS
& Led Ll el et =
Grade= 1 0 2 1
Grade= 0
1 A X 1
1 —_— -_-— 1
1 Y ¥ 1
Grade = 0
Grade= -3
1 2 0
Volume and Timing Input
EB WB NB SB
LT { TH | RT J LT | TH | RT J LT | TH [ RT | LT | TH | RT
\Volume (vph) 42 | 560 {490 | 51 |[132 | 67 |167 |473 | 43 |270 |594 | 34
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
{PHF 0.90 |0.90 10.90 10.90 ]0.90 10.90 |0.90 |0.90 |0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 {20 |20 j20 |20 J20 |20 |20 20 |20
|[Ext. eff. green 20 {20 |20 |20 (|20 |20 |20 |20 20 |20
Arrival type 3 3 3 3 3 3 3 3 3 3
|Unit Extension 30 |30 |30 |30 |30 |30 |30 |30 3.0 130
|Ped/Bike/RTOR Volume 2 50 2 20 0 20 0 20
|Lane Width 12.0 |12.0 |12.0 |12.0 |12.0 |12.0 }12.0 |12.0 12.0 |12.0
[Parking (Y or N) N N | N N | N N | N N
[Parking/hr
|Bus stops/hr 0 0 0 0 0 0 0 0 0 0
[Ped timing 3.2 3.2 3.2 3.2
Excl. Left | EW Perm 03 04 Excl. Left | SBOnly | NS Perm 08
imin G= 54 G= 31.8 = G= G= 100 |G= 50 G= 16.3 =
9 Y= 5 Y=5 Y= Y = Y= 5 Y= 5 Y=5 Y=
|Duration of Analysis (hrs) = 0.25 Cycle LengthC = 93.5
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CAPACITY AND LOS WORKSHEET
|General Information
|Project Description 33495 NORTHBOUND LEFTS PROTECTED ONLY
[Capacity Analysis

EB wB NB SB
Lane group L T R L T R L TR L TR
Adj. flow rate 47 622 |489 57 147 52 186 | 552 300 |676
Satflow rate 1752 |1845 |1568 |1752 |1845 |1568 1779 |3532 1744 13475
Lost time 20 120 20 |20 2.0 2.0 2.0 2.0 20 |20
Green ratio 0.45 (034 |0.50 (045 034 |0.61 |0.11 |0.17 0.44 |0.28
|Lane group cap. 511 |627 |785 |180 |627 |953 |190 |616 452 | 977
v/c ratio 0.09 |0.99 062 |0.32 |0.23 |0.05 |0.98 090 0.66 |0.69
{Flow ratio 0.34 10.31 0.08 |0.03 |0.10 |0.16 0.19
Crit. lane group N Y N N N N N Y N N
Sum flow ratios 0.70
|Lost time/cycle 20.00
Critical v/c ratio 0.89
[Lane Group Capacity, Control Delay, and LOS Determination

EB wB NB SB
|Lane group L T R L T R L TR L TR
Adj. flow rate 47 622 | 489 57 147 52 186 | 552 300 |676
Lane group cap. 511 627 |785 1180 |627 |953 |190 |616 452 | 977
v/c ratio 0.09 099 }0.62 (0.32 |0.23 |0.05 |0.98 |0.90 0.66 0.69
Green ratio 0.45 |0.34 |0.50 |0.45 |0.34 |061 |0.11 |0.17 0.44 |0.28
Unif. delay d1 146 |30.7 |16.9 |204 |22.1 74 |41.6 |37.8 19.2 |30.0
|Delay factor k 0.50 10.50 |0.50 |0.50 |0.50 |0.50 |0.50 |0.50 0.50 |0.50
increm. delay d2 04 |340 |37 |46 0.9 0.1 |60.0 |182 7.5 | 4.0
PF factor 1.000 |1.000 |1.000 |1.000 |1.000 |1.000 |1.000 |1.000 1.000 |1.000
Control delay 15.0 |64.8 |20.7 1250 |23.0 |76 [101.7 |559 26.7 |34.0
Lane group LOS B E C C C A F E C C
Apprch. delay 44.1 20.3 67.5 31.8
Approach LOS D C E Cc
intersec. delay 43.8 Intersection LOS D

file://C:\Documents%20and%208Settings\aspelin\Local%20Settings\Temp\s2kFD.tmp 11/9/2003
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BACK-OF-QUEUE WORKSHEET

{General Information

Project Description 33495 NORTHBOUND LEFTS PROTECTED ONLY

Average Back of Queue

EB WB NB SB
LT | TH | RT LT |TH | RT | LT | TH |RT|JLT | TH |RT

Lane group L T R L T R L TR L TR
Init. queue/iane 00 |00 |00 |00 |00 |00 }00 |00 00 |00
[Flow rateflane 47 |622 489 |57 |147 |52 |186 |552 300 |676
Satflow per lane 1132 |1845 |1568 |399 |[1845 |1568 |1779 |1858 1022 |1828
Capacity/lane 511 |627 |785 |180 |627 |953 |190 |616 452 977
Flow ratio 0.04 |0.34 |0.31 {0.14 |0.08 {0.03 |0.170 |0.16 029 |4 49
v/c ratio 0.09 [0.99 }o0.62 [0.32 {0.23 {0.05 |0.98 |0.90 0.66 |0.69
i factor 1.000 [1.000 |1.000 [1.000 |1.000 {1.000 |1.000 |1.000 1.000 |1.000
Arrival type 3 3 3 3 3 3 3 3 3 3
|Platoon ratio 1.00 (1.00 [1.00 [1.00 {1.00 |1.00 |1.00 |1.00 1.00 |1.00
IPF factor 1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 1.00 [1.00
Q1 07 161 |92 |08 |27 |05 |48 |74 51 |82
lks 07 |08 |10 |04 |08 |11 |04 |05 07 |07
Q2 01 |78 |16 |02 |03 o1 |27 |28 1.2 |15
Q avg. 0.7 |239 |108 1.0 |30 |06 |75 |101 63 |98
Percentile Back of Queue (95th percentile)
Ifa% 25 |16 |17 |24 |21 |25 |18 |17 1.9 |17
BOQ, Q% 1.8 |384 185 |24 |64 |15 |13.7 |17.5 11.9 |17.0
[Queue Storage Ratio

Q spacing 249 |249 |249 |24.9 |24.9 |24.9 |24.9 {249 24.9 |24.9
Q storage 0 0 0 0 0 0 0 0 0 0
Avg. Ra

95% Ra%
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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Page 1 of 5
LONG REPORT
IGeneral Information Site Information
Analyst Karen Aspelin Elntersection Golf Course/Paradise Bivd.
lAgency or Co. Parsons Brinckerhoff Area Type All other areas
|Date Performed 6-18-03 Jurisdiction
Time Period P.M. Peak Analysis Year 2004 (Buildout)
[intersection Geometry NDRTHIANUN D (EETS LEPTECTED ONLCy
- 7
Grade= 1 0 2 !
Grade= 0
1 A X 1
1 e  a— 1
1 X ¥ 1
Grade = 0
Grade= -3
1 2 0
Volume and Timing Input
EB WB NB SB
LT | TH | RT | LT | TH | RT J LT | TH | RT { LT | TH | RT
Volume (vph) 72 |257 |318 |111 |598 |137 412 |641 | 70 |104 |558 | 84
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
|PHF 0.90 [0.90 10.90 10.90 |0.90 10.90 |0.90 {0.90 {0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 120 20 |20 (20 |20 |20 |20 20 |20
[Ext. eff. green 20 120 120 |20 {20 j20 (20 |20 20 |20
Arrival type 3 3 3 3 3 3 3 3 3 3
|Unit Extension 3.0 30 30 |30 |30 |30 {30 |30 3.0 |30
[Ped/Bike/RTOR Volume 2 50 2 20 0 20 0 20
Lane Width 12.0 |12.0 |12.0 |12.0 |12.0 |12.0 |12.0 |12.0 12.0 |12.0
|Parking (Y or N) N N N N N N N N
[Parking/hr
Bus stops/hr 0 0 0 0 0 0 0 0 0 0
Ped timing 3.2 32 3.2 32
Excl. Left | EW Perm 03 04 Excl. Left | NBOnly | NS Perm 08
Hirmin G= 52 G= 314 |G= G= G= 111 |G= 57 G= 20.2 =
9 Y=5 Y=5 Y= Y= Y=5 Y=5 Y= 5 Y=
Duration of Analysis (hrs) = 0.25 Cycle LengthC = 986
file://C:\Documents%?20and%20Settings\aspelin\Local%20Settings\Temp\s2k108.tmp 11/9/2003
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CAPACITY AND LOS WORKSHEET
IGeneral Information
Project Description 33495 NORTHBOUND LEFTS PROTECTED ONLY
[Capacity Analysis

EB WB NB SB
Lane group L T R L T R L TR L TR
Adj. flow rate 80 286 |298 |123 664 130 458 768 116 | 691
Satflow rate 1752 |1845 1568 |1752 |1845 (1568 |1779 |3519 1744 |3434
|Lost time 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Green ratio 0.42 |032 (0.59 [0.42 |032 |0.48 |0.22 |0.31 0.32 |0.20
[Lane group cap. 167 |588 |926 | 351 588 755 393 |1103 332 | 704
v/c ratio 0.48 |049 |0.32 |0.35 |1.13 |o.17 {1.17 |0.70 0.35 ]0.98
|Flow ratio 0.16 |0.19 032 10.08 |0.26 |022 0.20
Crit. lane group N N N N Y N Y N N Y
Sum flow ratios 0.83
Lost time/cycle 20.00
Critical v/c ratio 1.04
[Lane Group Capacity, Control Delay, and LOS Determination

EB WB NB SB
Lane group L T R L T R L R L TR
Adj. flow rate 80 286 298 123 664 130 458 768 116 | 691
Lane group cap. 167 |588 926 |351 588 755 393 1103 332 | 704
v/c ratio 0.48 049 032 035 |1.13 |0.17 |1.17 |0.70 0.35 |0.98
Green ratio 042 (032 |0.59 |042 |0.32 |0.48 }0.22 |0.31 0.32 |0.20
Unif. delay d1 22.8 |27.1 |10.2 |18.6 |33.6 |14.4 384 |29.7 24.6 [39.0
Delay factor k 0.50 0.50 (0.50 |o0.50 |0.50 |0.50 |0.50 |0.50 0.50 }0.50
increm. delay d2 9.5 29 0.9 2.7 78.1 0.5 98.8 3.6 29 }29.7
PF factor 1.000 |1.000 |1.000 |1.000 |1.000 |1.000 |1.000 {1.000 1.000 }1.000
Control delay 32.4 130.0 |11.1 |21.4 |111.7 |149 |137.2 {334 27.5 |68.7
|Lane group LOS o o B Cc F B F C Cc E
Apprch. delay 21.8 85.9 72.1 62.8
Approach LOS C F E E
Intersec. delay 64.3 Intersection LOS E
file://C:\Documents%20and?%20Settings\aspelin\Local%20Settings\Temp\s2k108.tmp 11/9/2003
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BACK-OF-QUEUE WORKSHEET

|General Information

lProject Description 33495 NORTHBOUND LEFTS PROTECTED ONLY

Average Back of Queue

EB WB NB SB
LT | TH fRT | LT | TH | RT | LT | TH [RT|LT | TH [RT

Lane group L T R L T R L TR L TR
finit. queue/lane 00 |00 |00 |00 |00 |00 |00 |00 0.0 |00
Flow rate/lane 80 |286 |298 |123 |664 |130 |458 |768 116 | 691
Satflow per lane 397 |1845 1568 |833 |1845 |1568 |1779 |1852 1046 |1807
Capacity/lane 167 |588 |926 |351 |588 |755 |393 [1103 332 | 704
[Flow ratio 0.20 |0.16 |0.19 |0.15 |0.36 |0.08 |0.26 |0.22 0.11 {420
v/c ratio 0.48 |0.49 0.32 0.35 |1.13 |0.17 |1.17 |o0.70 0.35 |0.98
| factor 1.000 [1.000 }1.000 |1.000 {1.000 |1.000 |1.000 |1.000 1.000 {1.000
Arrival type 3 3 3 3 3 3 3 3 3 3
Platoon ratio 1.00 [1.00 {1.00 [|1.00 |1.00 |1.00 |1.00 |1.00 1.00 {1.00
PF factor 1.00 |1.00 {1.00 {1.00 [1.00 |1.00 |1.00 |1.00 1.00 |1.00
Q1 1.3 |63 |41 |20 |182 |20 |125 |97 23 |99
ks 03 {08 |12 |06 |08 |10 |06 |08 06 |06
Q2 03 |08 |05 |03 |144 |02 |11.3 |18 03 |48
Q avg. 1.6 |71 |47 |23 325 |22 |239 |115 26 |147
[Percentile Back of Queue (95th percentile)

|fa% 23 |18 |20 |22 |16 |22 |16 |17 22 |17
IBOQ, Q% 37 (131 |93 |51 |521 |50 |384 |19.5 56 |24.3
lQueue Storage Ratio

Q spacing 249 249 |249 (249 (249 |249 |24.9 |24.9 24.9 |24.9
Q storage 0 0 0 0 0 0 0 0 0 0
Avg. Ra

95% Ra%
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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Long Report Page 1 of 5
LONG REPORT
{General Information Site Information
Analyst Karen Aspelin Intersection Golf Course/Paradise Blvd.
lAgency or Co. Parsons Brinckerhoff Area Type All other areas
[Date Performed 6-18-03 Jurisdiction
Time Period A.M. Peak lAnalysis Year 2014 (10 year horizon)
Intersection Geometry ALl LEFTS  PROTS CTFO"PE/@W/fFZ’Q /70 DSTElMl/ 5
Grade = 1 0 2 1 " Sih QUEUE LErETH
Grade= 0
1 A X 1
1 — - 1
1 X ¥ 1
Grade = 0
Grade= -3
1 2 0
Volume and Timing Input
EB WB NB SB
LT { TH | RT | LT | TH | RT | LT | TH | RT | LT | TH | RT
Volume (vph) 66 |510 |253 | 51 |149 | 88 |214 |621 | 35 |357 |723 | 57
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
PHF 0.90 |0.90 |0.90 10.90 |0.90 |0.90 |0.90 |0.90 [0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 |20 |20 |20 |20 |20 (20 |20 20 |20
|[Ext. eff. green 20 |20 (20 |20 |20 |20 (20 |20 20 |20
Arrival type 3 3 3 3 3 3 3 3 3 3
|Unit Extension 30 |30 {30 |30 |30 |30 }|30 |30 30 | 30
[Ped/Bike/RTOR Volume 2 50 2 20 0 20 0 20
|Lane Width 12.0 |12.0 |12.0 |12.0 |12.0 {12.0 |12.0 }12.0 12.0 |12.0
[Parking (Y or N) N N | N N | N N | N N
[Parking/hr
[Bus stops/hr 0 o Jo Jo o o ]ol]o 0o |o
[Ped timing 3.2 3.2 3.2 3.2
Excl. Left | EW Perm 03 04 Excl. Left | SBOnly | NS Perm 08
imin G=54 |G= 280 = = G= 6.5 G= 58 G= 207 =
S V=5 Jv=5 Y= Y= Y= 5 Y= 5 Y= 5 Y=
|Duration of Analysis (hrs) = 0.25 Cycle LengthC = 91.4
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2k113.tmp 11/9/2003
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CAPACITY AND LOS WORKSHEET
IGeneral Information
|Project Description ALL LEFTS PROTECTED-PERMITTED (TO DETERMINE SB LEFT QUEUE)
[Capacity Analysis

EB WB NB SB
ILane group L T R L T R L R L TR
Adj. flow rate 73 567 | 226 57 166 76 238 707 397 | 844
Satflow rate 1752 |1845 |1568 |1752 |1845 |1568 |[1779 |3545 1744 |3462
|Lost time 20 2.0 2.0 2.0 20 20 2.0 2.0 2.0 2.0
Green ratio 0.42 |0.31 |0.43 j0.42 }0.31 |0.55 |0.30 |0.23 0.47 10.34
JLane group cap. 453 |565 |678 | 185 565 863 269 803 410 1193
V/c ratio 0.16 }1.00 ]0.33 |0.31 |0.29 |0.09 |0.88 |0.88 097 |0.71
|[Flow ratio 0.31 10.14 0.09 |0.05 0.20 0.24
Crit. lane group N Y N N N N N N N N
Sum flow ratios 077
|Lost time/cycle 15.00
Critical v/c ratio 0.92
[Lane Group Capacity, Control Delay, and LOS Determination

EB WB NB SB
iLane group L T R L T R L TR L TR
Adj. flow rate 73 567 | 226 57 166 76 238 707 397 | 844
|Lane group cap. 453 | 565 678 |185 565 863 269 803 410 1193
v/c ratio 0.16 |1.00 }0.33 10.31 |0.29 |0.09 |0.88 }0.88 0.97 |0.71
Green ratio 042 |0.31 |0.43 042 0.31 055 |0.30 ]0.23 0.47 10.34
|Unif. delay d1 16.3 |31.7 |17.2 (206 |24.2 9.7 1353 |34.2 24.5 |26.0
Delay factor k 0.50 |0.50 (0.50 |0.50 {0.50 |0.50 |0.50 |0.50 0.50 |0.50
Increm. delay d2 08 (387 |13 4.3 1.3 0.2 31.8 |13.2 37.2 | 36
|PF factor 1.000 |1.000 |1.000 }1.000 |1.000 |1.000 [1.000 |1.000 1.000 |1.000
Control delay 17.0 |70.4 |185 249 }255 9.9 67.1 |47.4 61.7 |29.5
|Lane group LOS B E B c c A E D E C
Apprch. delay 52.4 21.4 52.4 39.8
Approach LOS D C D D
Intersec. delay 45.0 Intersection LOS D
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2k113.tmp 11/9/2003
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BACK-OF-QUEUE WORKSHEET

|General Information

Project Description ALL LEFTS PROTECTED-PERMITTED (TO DETERMINE SB LEFT

QUEUE)

Average Back of Queue

EB WB NB SB
LT TH | RT | LT TH | RT | LT TH | RT| LT TH | RT

ILane group L T R L T R L R L TR
Ilnit. queue/lane 0.0 00 |00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IFIow rate/lane 73 567 |226 57 166 76 238 |707 397 | 844
Satflow per lane 1078 |1845 |1568 | 439 |1845 1568 |902 |1865 873 |1822
Capacity/lane 453 | 565 |678 |185 |565 |863 |269 |803 410 |1193
Flow ratio 0.07 {0.31 |0.14 |0.13 |0.09 }0.05 |0.26 |0.20 0.45 024
v/c ratio 0.16 |1.00 |0.33 10.31 (0.29 10.09 l0.88 |0.88 0.97 |0.71
{l factor 1.000 |1.000 |1.000 |1.000 }1.000 |1.000 |1.000 |1.000 1.000 |1.000
Arrival type 3 3 3 3 3 3 3 3 3 3
Platoon ratio 1.00 |1.00 }1.00 |1.00 |1.00 |1.00 }1.00 |1.00 1.00 |1.00
|PF factor 1.00 |1.00 }1.00 |1.00 {1.00 |1.00 |1.00 |1.00 1.00 |1.00
Q1 1.1 |144 |38 0.9 3.2 0.9 4.5 9.1 6.5 9.8
kB 0.7 0.8 0.9 0.4 0.8 1.0 0.5 0.6 0.6 0.8
Q2 0.1 7.5 0.4 0.2 0.3 0.1 22 3.1 4.8 1.9
Q avg. 1.2 219 | 4.2 1.0 3.5 1.0 6.8 |12.3 11.3 |11.6
[Percentile Back of Queue (95th percentile)
|fB% 2.4 1.6 2.0 2.4 2.1 2.4 1.9 1.7 1.7 1.7
IBOQ. Q% 29 |354 |86 24 7.4 24 |12.6 |20.7 19.3 |19.8
lQueue Storage Ratio

Q spacing i 24.9 124.9 |24.9 |24.9 }24.9 |24.9 (24.9 |24.9 24.9 124.9
Q storage 0 0 0 0 0 0 0 0 0 0
Avg. Ra

95% Ra%
HCS2000™ Copynight © 2000 University of Florida, All Rights Reserved Version 4.1d
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LONG REPORT

|IGeneral Information Site Information

Analyst Karen Aspelin Intersection Golf Course/Paradise Blvd.
IAgency or Co. Parsons Brinckerhoff Area Type All other areas

|Date Performed 6-18-03 Jurisdiction

Time Period A.M. Peak IAnalysis Year 2020

fintersection Geometry 2 THEU LA,(.EIES f/é“cd)’f)! é)t=/l AL il L2FT5, PRO TSCTEN— ;
0o 2 1 ’mzy LEFTS NV Sh

Grade= 1
Grade= 0
r A 0
N b
0 ¥y 1
Grade = 0

Rl

Grade= -3

2 2 0
Volume and Timing Input
EB WB NB SB
LT | TH {RT J LT J TH {RT | LT | TH|{RT | LT | TH | RT
Volume (vph) 80 |480 |110 | 50 160 {100 |130 {710 | 30 |410 |800 | 70
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
{PHF 0.90 10.90 10.90 |0.90 ]0.90 |0.90 |0.90 |0.90 |0.90 |0.90 |0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 )20 20 |20 20 |20 20 |20
[Ext. eff. green 20 |20 20 120 2.0 120 20 120
Arrival type 3 3 3 3 3 3 3 3
|Unit Extension 3.0 |30 3.0 |30 3.0 |30 3.0 |30
|Ped/Bike/RTOR Volume 2 50 2 20 0 20 0 20
[Lane Width 12.0 {12.0 12.0 |12.0 12.0 }12.0 12.0 |12.0
Parking (Y or N) N N N N N N N N
Parking/hr
Bus stops/hr 0 0 0 0 0 0 0 0
Ped timing 3.2 3.2 3.2 3.2
Excl. Left | EW Perm 03 04 Excl. Left { SBOnly | Thru & RT 08
Timing G= 52 G= 125 |G= = G= 103 |G= 64 G= 21.0 =
Y= 5 Y=5 Y = Y = Y=5 Y=5 Y=5 Y =
|Duration of Analysis (hrs) = 0.25 Cycle Length C = 80.4

file://C:\Documents%20and%208Settings\aspelin\Local%20Settings\Temp\s2k1 1E.tmp 11/9/2003



Long Report

Page 3 of 5

CAPACITY AND LOS WORKSHEET

|General Information Y8
IProject Description 2 THRU LANES EAST-WEST, DUAL@ LEFTS, PROT-ONLY LEFTS N-S
[Capacity Analysis

EB WB NB SB
|[Lane group L TR L R L TR L TR
Adj. flow rate 89 600 56 267 144 800 456 | 945
Satflow rate 1752 |3446 1752 3330 3451 [3550 1744 3456
|Lost time 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Green ratio 0.28 |0.16 0.28 |0.16 013 |0.26 0.27 040
|Lane group cap. 271 536 205 518 442 927 471 1393
v/c ratio 0.33 {1.12 0.27 10.52 0.33 |0.86 0.97 1068
Flow ratio 0.16 0.08 0.04 10.23 026 (027
Crit. lane group N Y N N N Y Y N
Sum flow ratios 0.69
|Lost time/cycle 20.00
Critical v/c ratio 0.92
[Lane Group Capacity, Control Delay, and LOS Determination

EB WB NB SB
|Lane group L TR L TR L R L R
Ad]. flow rate 89 600 56 267 144 800 456 {945
|Lane group cap. 271 536 205 518 442 927 471 1393
v/c ratio 033 |1.12 0.27 |0.52 0.33 |0.86 0.97 |0.68
Green ratio 0.28 |0.16 0.28 |0.16 0.13 |0.26 0.27 |0.40
|Unif. delay d1 22.0 |34.0 226 |31.2 31.9 |28.3 29.0 |19.7
|Delay factor k 0.50 ]0.50 0.50 |0.50 0.50 |0.50 0.50 |0.50
Increm. delay d2 3.2 |76.0 3.3 3.6 2.0 10.5 343 |27
PF factor 1.000 [1.000 1.000 |1.000 1.000 |[1.000 1.000 {1.000
Control delay 25.3 |109.9 258 |34.8 33.8 }38.8 63.3 |22.4
[Lane group LOS o F C C C D E C
Apprch. delay 99.0 33.2 38.0 35.7
Approach LOS F C D D
Intersec. delay 49.1 Intersection LOS D
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2k 1 1 E.tmp 11/9/2003
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BACK-OF-QUEUE WORKSHEET

General Information )
IZ[onect Description 2 THRU LANES EAST-WEST, DUAL GB LEFTS, PROT-ONLY LEFTS

Average Back of Queue

EB WB NB SB
LT TH | RT | LT TH RT | LT TH RT | LT TH RT

|Lane group L R L TR L R L R
Init. queue/lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Flow rate/lane 89 600 56 267 144 |} 800 456 |945
Satflow per lane 962 11813 727 |1752 1779 1868 1744 1818
Capacity/lane 271 {536 205 |518 442 927 471 1393
Flow ratio 0.09 |0.17 0.08 |0.08 0.04 1023 0.26 027
v/c ratio 033 |1.12 0.27 1052 0.33 10.86 0.97 lo.68

| factor 1.000 |1.000 1.000 11.000 1.000 |1.000 1.000 }1.000
Arrival type 3 3 3 3 3 3 3 3
|Platoon ratio 1.00 }1.00 1.00 [1.00 1.00 |1.00 1.00 |1.00
PF factor 1.00 |1.00 1.00 |1.00 1.00 |1.00 1.00 |1.00
Q1 1.5 7.0 0.9 2.9 1.5 9.0 10.1 | 9.1
ks 0.4 0.4 0.3 0.4 0.4 0.6 0.6 0.8
Q2 0.2 6.7 0.1 0.4 0.2 3.0 5.1 1.7
Q avg. 1.7 13.7 1.0 3.3 1.7 (120 15.2 110.8
[Percentile Back of Queue (95th percentile)

fB% 2.3 1.7 2.4 2.1 2.3 1.7 1.6 1.7
EOQ, Q% 3.9 (2238 2.5 7.0 3.9 120.2 25.0 |18.5
lQueue Storage Ratio

Q spacing 24.9 |24.9 24.9 1249 24.9 124.9 24.9 |24.9
Q storage 0 0 0 0 0 0 0 0
Avg. Ra

95% Ra%

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
file://C:\Documents%20and%208Settings\aspelin\Local%20Settings\Temp\s2k 1 1E.tmp 11/9/2003
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LONG REPORT
|General Information Site Information
Analyst Karen Aspelin [Intersection Golf Course/Paradise Blvd.
Agency or Co. Parsons Brinckerhoff Area Type All other areas
|[Date Performed 6-18-03 Jurisdiction
Time Period P.M. Peak Analysis Year 2020
intersection Geometry ) 7HAU LANZS 5/ WD, DUAL ND [EFTS, [HOTECTED —oNiy
Grade = 1 o 2 1 LEFTS NH+SB
Grade= 0
1 A 0
2 S: :5 2
0 ¥ 1
Grade = 0
Grade= -3
2 2 0
Volume and Timing Input
EB WB NB SB
LT | TH | RT | LT { TH | RT J LT | TH | RT | LT | TH | RT
Volume (vph) 90 |300 {170 |120 |370 |230 |260 }900 |100 |190 |970 | 150
% Heavy veh 3 3 3 3 3 3 3 3 3 3 3 3
|PHF 0.90 }0.90 10.90 {0.90 |0.90 10.90 |0.90 |0.90 |0.90 }0.90 {0.90 |0.90
Actuated (P/A) P P P P P P P P P P P P
Startup lost time 20 |20 20 |20 20 |20 20 |20
|[Ext. eff. green 2.0 |20 20 120 20 |20 20 |20
Arrival type 3 3 3 3 3 3 3 3
|Unit Extension 3.0 |30 3.0 |30 3.0 |30 3.0 |30
|Ped/Bike/RTOR Volume 5 50 5 20 0 20 0 20
|Lane Width 12.0 |12.0 12.0 |12.0 12.0 |12.0 12.0 112.0
[Parking (Y or N) N N | N N | N N | N N
[Parking/hr
[Bus stops/hr o |o o |o o |o o |o
[Ped timing 3.2 3.2 3.2 3.2
Excl. Left | EW Perm 03 04 Excl. Left | SBOnly | Thru & RT 08
Timin G= 95 G= 11.5 = G= G=80 |G=53 G=232 |G=
9 Y=5 Y= 5 Y = Y= Y=5 Y=5 Y=5 Y=
[Duration of Analysis (hrs) = 0.25 Cycle Length C = 82.5

file://C:\Documents%20and%20Settings\aspelin\Locai%20Settings\Temp\s2k 129.tmp 11/9/2003
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CAPACITY AND LOS WORKSHEET

[General Information v A
IProject Description 2 THRU LANES EAST-WEST, DUAL'§B LEFTS, PROT-ONLY LEFTS N-S
[Capacity Analysis

EB WB NB SB
[Lane group L TR L TR L R L TR
Adj. flow rate 100 466 133 644 289 |1089 211 |1222
Satflow rate 1752 |3355 1752 |3315 3451 [3514 1744 [3426
Lost time 20 2.0 2.0 20 2.0 2.0 2.0 2.0
Green ratio 0.32 |0.14 032 |0.14 0.10 0.28 022 |0.41
{Lane group cap. 291 1468 291 462 335 988 387 1391
v/c ratio 0.34 1{1.00 046 |1.39 086 |1.10 0.55 |0.88
|Flow ratio 0.14 0.14 0.08 ]0.31 0.12 |0.36
Crit. lane group N N N Y Y N N Y
Sum flow ratios 0.66
|Lost time/cycle 20.00
Critical v/c ratio 0.87
|Lane Group Capacity, Control Delay, and LOS Determination

EB WB NB SB
Lane group L TR L TR L TR L TR
Ad). flow rate 100 |466 133 644 289 |1089 211 1222
|Lane group cap. 291 468 291 462 335 988 387 |1391
v/c ratio 0.34 |1.00 046 |1.39 0.86 |1.10 0.55 |0.88
Green ratio 0.32 10.14 0.32 }0.14 0.10 10.28 0.22 10.41
|Unif. delay d1 21.5 |35.5 21.8 |35.5 36.7 |29.6 28.4 |226
IDeIay factor k 0.50 |0.50 0.50 0.50 0.50 |0.50 0.50 |0.50
Ilncrem. delay d2 3.2 |406 5.1 190.1 24.2 160.9 5.4 8.1
[PF factor 1.000 |1.000 1.000 |1.000 1.000 |1.000 1.000 [1.000
Control delay 24.7 |76.0 26.9 |225.6 61.0 905 33.8 130.8
|Lane group LOS c E C F E F C C
Apprch. delay 67.0 191.6 84.3 31.2
Approach LOS E F F C
[Intersec. delay 83.7 Intersection LOS F
file://C:\Documents%20and%20Settings\aspelin\Local%20Settings\Temp\s2k 129.tmp 11/9/2003
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BACK-OF-QUEUE WORKSHEET

IGeneral Information N>
,F\’ll:osject Description 2 THRU LANES EAST-WEST, DUAL g8 LEFTS, PROT-ONLY LEFTS
Average Back of Queue

EB WB NB SB

LT TH RT| LT TH RT | LT TH RT | LT TH RT

|Lane group L R L R L R L TR
h‘lit. queue/lane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
|Flow rate/lane 100 |466 133 | 644 289 11089 211 1222
Satflow per lane 924 1765 924 |1744 1779 |1849 1744 11803
Capacity/lane 291 | 468 291 | 462 335 |988 387 1391
|Flow ratio 0.11 |0.14 0.14 |0.19 0.08 10.31 0.12 0.36
v/c ratio 0.34 |1.00 046 |1.39 0.86 |1.10 0.55 ]0.88
| factor 1.000 {1.000 1.000 |1.000 1.000 |1.000 1.000 }1.000
Arrival type 3 3 3 3 3 3 3 3
|Platoon ratio 1.00 }1.00 1.00 |1.00 1.00 11.00 1.00 |1.00
|PF factor 1.00 |1.00 1.00 |1.00 1.00 |1.00 1.00 |1.00
Q1 1.6 5.6 2.2 7.7 3.3 |13.1 4.3 |13.6
ke 0.5 0.4 0.5 0.4 0.3 0.7 0.6 0.9
Q2 0.2 3.4 04 |132 1.3 |11.0 0.6 4.5
Q avg. 1.9 9.1 26 1209 4.7 |24.2 4.9 |18.1
[Percentile Back of Queue (95th percentile)
ffo 23 |18 22 |16 20 |16 20 |16
IBOQ, Q% 4.3 |16.0 57 1338 9.3 1389 9.7 1294
Queue Storage Ratio
Q spacing ] 24.9 124.9 24.9 |24.9 24.9 124.9 24.9 |24.9
Q storage 0 0 0 0 0 0 0 0
Avg. Ra
95% Ra%
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d
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