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1. GENERAL PURPOSE AND INTENT


The purpose of this land study is to amend the Northeast Land Study dated October 2006, submitted by
the El Paso Water Utilities-Public Service Board (EPWU-PSB), prepared by URS Corporation, and
approved on January 9th, 2007. The intent of this land study amendment request is to provide the
necessary information for the City Planning Commission (CPC) to approve the amendment request. This
amendment request is based on the requirements established per the City  of  El  Paso,  Texas,  Title  19
Subdivision Regulations, Section 19.2.


 Additionally, this land study amendment submittal intends to provide additional guidelines for
development of the approximately 4,835-acre tract and provide the means for the developer to follow
the Smart Growth Plan for the Northeast.


2. OVERVIEW


Site Location


The site is approximately 4,835 acres located in the Northeast district of the City of El Paso, north of U.S.
Highway 54 (Patriot Freeway) and east of the Franklin Mountains, within El Paso city limits. Reference
Exhibit 1 for site location details.


Site Description


The project site is a portion of the approximately 16,000 acres of vacant land currently owned by the El
Paso Water Utilities-Public Service Board (EPWU-PSB). The site is mostly vegetated by native desert
vegetation and no endangered species have been found according to the Geologic Investigation report
prepared by Mark Peterson and Associates, dated March 2007. The terrain is part of the alluvial fan
from the Franklin Mountains which drains towards the east of the property. Although the effective
Flood Emergency Management Agency (FEMA) map shows three flow paths within the project site, no
defined channels or arroyos are found within the project site (see Master Drainage Plan attached). The
average east-west slope of the terrain is 2%, while the north-south slope is generally flat. Two major
roads exist within the project site, Martin Luther King Jr. Boulevard and McCombs Road. Both of these
roads are under the jurisdiction of the Texas Department of Transportation (TxDOT). The Painted Dunes
Golf Course is situated within the project site but is not included in the acreage described for the
project. EPWU-PSB water wells and water reservoirs exist within the project site.
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Existing Conditions


The  project  site  is  within  El  Paso  city  limits.  The  current  zoning  is  R-F  (Ranch-Farm).  The  adjacent
properties to the south are zoned R3 and R3A. The area west of the project site is within the PMD zone
and is mostly state park under the jurisdiction of Texas Parks and Wild Life.


Existing Future Land Use Plan
The projected land use plan for the project site is found on the current City of El Paso comprehensive
plan (Plan  for  El  Paso) illustrated in Exhibit 2. The Existing Future Land Use Plan is based on the land
study submitted by the EWPU-PSB as prepared by URS Corporation and approved on January 9th, 2007.


Existing Thoroughfare Plan
The Existing Future Land Use Plan is based on the land study approved on January 9th, 2007 referenced
above. This land study did not include a traffic study that justified the requirements to amend the
thoroughfare plan in the current Plan for El Paso. The Existing Thoroughfare Plan is based on a land use
map that has been amended. Therefore, no relationship exists between land uses and thoroughfares in
the current Plan for El Paso. Exhibit 3 depicts the existing thoroughfare plan which this amendment
request intends to modify. Existing traffic and thoroughfare conditions are discussed in more detail in
the attached Traffic Impact Analysis.


Existing Infrastructure
The project site is vacant. Infrastructure capable of satisfying the minimum requirements for
development  is  not  available.  There  are  future  plans  by  the  PSB  to  extend  the  facilities  to  the  site  to
support the development as part of the agreement between the Buyer, the Seller, and the PSB to
purchase the property.  Three major infrastructure categories are described in this study: traffic,
drainage and utilities (water and sanitary sewer).


Traffic
Martin Luther King Jr. Boulevard is a TxDOT road with two lanes on its current condition and six
lanes divided on its ultimate condition. The road was recently expanded through the North-Hills
subdivision and transitioned to its current two lanes just north of the subdivision. McCombs
Road is a two lane road on its current condition and possible six lanes divided in its ultimate
condition.  As part of the purchasing agreement, the PSB will expand the existing road to four
lanes  to  the  northern  extent  of  the  4,835  acre  site.   McCombs  Road  runs  on  a  north-south
direction through the site adjacent to the Painted Dunes Golf Course. Detailed existing
conditions and future road extension and additions are discussed in the Traffic Impact Analysis
(TIA) attached.
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Drainage
According to the current effective FEMA maps, there are 4 defined flow paths within the subject
site. Three flow paths flow in the east-west direction. All flow paths combine at the downstream
end (southeast of the site), forming one flow path which ultimately discharges into the regional
levee system located south of U.S. Highway 54. Based on detailed inspections of the flow paths
and on-site observations, it is determined that arroyos do not exist within the project site. The
only defined arroyos can be found west of the property within the Franklin Mountain State Park.
Detailed information regarding the existing conditions is included as part of the Northeast
Master Drainage Plan presented with this amendment request.


Utilities (Water and Sanitary Sewer)
According to record drawings and information provided by the EPWU-PSB, the site does not
have the necessary infrastructure required to provide water and wastewater services to the
projected development. A 16” water main exists west of McCombs Road that serves the Painted
Dunes Golf Course. The nearest wastewater point of discharge is a sewer main extension
through the development south of the project site. It is understood this sewer main extension is
under construction at the time of this report.


A 16-inch reclaimed water main (purple water) exists within the project site.  The purpose of this
water  main  is  to  provide  water  to  the  existing  El  Paso  Electric  Company  power  plant  located
north of the project site. This purple water main runs in the east-west direction starting at the
“Fred Harvey” treatment plant and turning north along the future extension of Sean Haggerty
Road.


3. PROPOSED LAND USE PLAN


The proposed land use plan is presented in Exhibit 4.


The development is organized as a community consisting of neighborhood centers and town centers
serving pedestrian-friendly neighborhoods. Mixed use areas are used to anchor residential uses and
provide goods and services within walking distance of residential neighborhoods. Single use commercial
zones may exist within mixed-use areas. Development intensity generally increases toward
neighborhood and town centers and decreases toward the perimeter of the development, thus
providing for a gradient of lessening development from mixed-use and non-residential core areas.


The Master Land Use Plan shows four categories of residential development intensity, each expressed as
an average density and range of housing types. Neighborhoods are arranged to support walkability and
minimize pedestrian/vehicular conflicts wherever practical.
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A regional town center is located to prevent isolation from the perimeter of the development and the
City, increase the support of the region by providing access to more people, and discourage offsite
traffic from passing through residential neighborhoods.


Open space within the project site provides for a pedestrian linkage system, thus uniting rather than
dividing the community. The open space provided in the land use plan is in addition to the required
open space that will be required per the City of El Paso, Texas, Title 19 Subdivision Regulations.


Proposed Land Uses


Open Space. Open space is distributed throughout the District in a manner intended to unite the
community. Homes and neighborhoods, the more personal parts of the district, are linked to gathering
places (e.g., schools, parks, retail/office) through the pedestrian circulation system, itself being a space
for social interaction.


Schools. Four elementary schools, one middle school and one high school have been reserved
throughout the project site. Final location of the elementary school and the middle school will be
negotiated between developer and EPISD. The location of the high school tract has been negotiated
between EPISD and property owner.


Low Density Residential (3.5 du/ac). This residential type includes single-family detached homes and
two-family homes, distributed in a manner that follows the intent of Section 1.3.3 and does not exceed
3.5  dwelling  units  per  gross  acre  (du/ac)  within  the  acreage  allocated  to  it  within  its  Subdistrict,  as
shown on the Master Land Use Plan.  Four-family homes may be included at the edges of these areas in
order to blend with adjacent higher-density areas, provided the density maximum is not exceeded.


Low Density Residential (5.5 du/ac). This residential type consists primarily of single-family detached
homes and two- and four-family homes, distributed in a manner that follows the intent of Section 1.3.3
and does not exceed 5.5 dwelling units per gross acre (du/ac) within the acreage allocated to it within its
Subdistrict, as shown on the Master Land Use Plan.  Townhomes may be included at the edges of these
areas in order to blend with adjacent higher-density areas, provided the density maximum is not
exceeded.


Medium Density Residential (7.2 du/ac). This residential type consists primarily of multifamily housing,
with single-family detached homes, two- and four-family homes, and townhomes, distributed in a
manner that follows the intent of Section 1.3.3 and does not exceed 7.2 dwelling units per gross acre
(du/ac) within the acreage allocated to it within its Subdistrict, as shown on the Master Land Use Plan.
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Medium Density Residential (12.0 du/ac). This residential type consists primarily of multifamily
development, with four-family homes, townhomes, and apartment buildings, distributed in a manner
that follows the intent of Section 1.3.3 and does not exceed 12.0 dwelling units per gross acre (du/ac)
within the acreage allocated to it within its Subdistrict, as shown on the Master Land Use Plan.   Two-
family homes may be included at the edges of these areas in order to blend with adjacent lower-density
areas.


Mixed-Use Low Intensity.  This land use type consists of neighborhood-serving retail and/or commercial
uses, providing goods and services for the day-to-day needs of the nearby neighborhoods and/or multi-
family dwellings.  Single-use retail, commercial and residential development is allowed in mixed-use, low
intensity areas.


Mixed-Use High Intensity.  This land use type consists of community-serving retail and/or commercial
uses, providing goods and services for several neighborhoods and/or multi-family dwellings.  Single-use
retail, commercial and residential development is allowed in mixed-use, high intensity areas.


Regional Retail.   Regional  retail  consists  of  high-intensity  retail  development that  is  intended to  serve
the northeast El Paso region and beyond.


Demographics
The projected land uses are not determined based on income or projected type of housing (luxury,
medium income, etc). The objective of the land use plan presented is to achieve a mix of residential
densities and types. The population projections are based on the calculated average per-house density
from the El Paso census data obtained from the 2006 El Paso Development Services database. Table 1
below provides the population projection per the maximum densities allowed per this land study.


Acres Projected
Units


Projected
Population Acres Projected


Units
Projected
Population Acres Projected


Units
Projected


Population Acres Projected
Units


Projected
Population


Low Density Residential 0 0 0 247.68 867 2514 482.26 1688 4895 729.94 2555 7409
Medium Density Residential 511.40 2813 8157 709.93 3905 11323 535.11 2943 8535 1756.44 9660 28015
Medium/High Density Residential 123.90 892 2587 103.65 746 2164 173.04 1246 3613 400.59 2884 8364
High Density Residential 134.17 1610 4669 118.81 1426 4135 38.41 461 1337 291.39 3497 10140
Mixed Use Low Intensity 34.56 207 601 96.00 576 1670 97.28 584 1693 227.84 1367 3964
Mixed Use High Intensity 66.37 239 693 77.70 280 811 12.10 44 126 156.17 562 1630


Subtotal 870.40 5761 16707 1353.77 7799 22618 1338.20 6965 20199 3562.37 20525 59524


Phase Three  Years 9 to 12Phase Two:  Years 5 to 8Phase One:  Years 1 to 4 Total
Demographic Summary


Residential Use


Table 1. Northeast Master Plan Demographic Projections.
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4. PROPOSED THOROUGHFARE PLAN


The thoroughfare plan is developed with the objective of distributing projected trips in an orderly and
organized fashion. The trip generation depends on the land use distribution and projected attraction
and generation zones. Although the objective of the land use distribution and the overall master plan is
to provide a pedestrian friendly community and additional alternatives for transportation, the developer
is required to provide the road infrastructure necessary to satisfy the level of service (LOS) required by
the city ordinance.


The proposed thoroughfare plan will utilize three typical road cross-sections, Major Arterial Street,
Minor Arterial Street and Minor Arterial Street with Bike/Hike. The sections are standards represented
on  pages  3-1,2  of  the City  of  El  Paso,  Texas,   Title  19-Subdivision  Ordinance  Design  Standards  for
Construction (DSC).  The minor arterials contain four lanes while the major arterial consists of six lanes.
Furthermore, the bike/hike arterial calls for a ten foot hike and bike trail on either side of the roadway
as  opposed  to  the  sidewalk  that  is  utilized  in  the  regular  arterials.   See  Figure  1  for  the  cross-section
schematic.


A Traffic Impact Analysis has been developed as part of this amendment request. Reference the
Northeast Master Plan Traffic Impact Analysis attached with this land study for specific details on
existing conditions, demographic projections, modeling assumptions and results.
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FIGURE 1: TYPICAL THOROUGHFARE CROSS-SECTIONS
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5. PROPOSED MASTER DRAINAGE PLAN


A master drainage plan has been developed as part of this amendment request. Reference the
Northeast Master Drainage Plan attached with this land study for specific details on existing conditions,
modeling methodology, assumptions and proposed conditions model, and results.


6. PROPOSED DEVELOPMENT PLAN


The objective of the developer is to complete development of the approximately 4,835 acres based on a
projected twelve year phasing schedule. The development is divided into three major phases. Each
major phase is projected to be developed in four year intervals. Yearly development areas will vary
depending on market conditions, housing demand and availability of infrastructure such as water, sewer
and drainage.


The retail use area located at the intersection of McCombs and U.S. Hwy 54 is projected to be the initial
development area along with residential use areas near the retail area and near existing/available
infrastructure along Loma Real and Sean Haggerty. It is projected that the bulk of the last area to
develop will be residential use area located in the north and northwest portion of the subject site.
Market conditions at the time of development will dictate the speed of development and the ultimate
schedule.  Table 2 depicts the development plan per major phase.


Land Use Development Plan


Land Use
Phase One:
Years 1 to 4


(Acres)


Phase Two:
Years 5 to 8


(Acres)


Phase Three
Years 9 to 12


(Acres)


Total
(Acres)


Low Density Residential 0.00 247.68 482.26 729.94


Medium Density
Residential 511.40 709.93 535.11 1756.44


Medium/High Density
Residential 123.90 103.65 173.04 400.59


High Density Residential 134.17 118.81 38.41 291.39


Regional Retail 86.17 0.00 0.00 84.86


Mixed Use Low Intensity 34.56 96.00 97.28 227.84


Mixed Use High Intensity 66.37 77.70 12.10 156.16


Open Space 88.95 342.28 411.48 842.71


Park 25.01 0.00 0.00 25.01


School 15.00 39.99 30.00 84.99


R.O.W. 81.01 76.85 76.26 234.12


Subtotal 1166.57 1815.13 1855.94 4835.35
Table 2. Northeast Master Plan Development Phasing Schedule.
(50.69-acre high school not included in this table)
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7. PROPOSED ZONING


A re-zoning request is being submitted simultaneously with this amendment request. The zoning
proposed for the project site is General Mixed-Use (GMU). The zoning request will be in conformance
with the City of El Paso, Texas, Title 20 Zoning.


8. UTILITIES


The project site is vacant land; therefore, infrastructure capable of satisfying the minimum projected
demand is not available. The EPWU-PSB plan to satisfy the minimum demand was presented in the
original land study prepared by URS Corp., submitted by the EPWU-PSB. Generally, the plan is to extend
existing water transmission lines to a total of 3 reservoirs located within the project site, which in turn
distribute water to the project site through major distribution lines (12, 16, 18 and 24 inch). Sanitary
sewer mains will be extended as necessary to serve the project site. It is understood the EPWU-PSB will
be required to upgrade their lift stations. Although a purple water main is available to the site, plans for
the extension of this system are not projected at the time of this amendment request.
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9. PROPOSED ALTERNATIVE SUBDIVISION IMPROVEMENT DESIGN GUIDELINES


Purpose and Applicability


The purpose of the alternative subdivision improvements design guidelines presented in this land study
is  to  provide  alternative  design  parameters  that  will  allow  the  developer  to  achieve  specific  goals  as
established by the proposed Master Zoning Plan, the Request for Bidders as prepared by the EPWU-PSB,
and the Smart Growth Plan for the Northeast Master Plan.


Approval of the alternative subdivision improvements presented herein shall grant the developer the
right to utilize such guidelines throughout the proposed development.


9.1 STREET STANDARDS
In addition to the regulations of Section 19.15 the following regulations shall apply:


Residential Lots Fronting Arterial Streets. Where a  single  family  lot  fronts  an arterial  street,  it  shall  be
required to provide a 20’ drive (slip road) parallel to the adjacent arterial to provide direct access to the
single  family  lot.  Access  to  slip  roads  shall  meet  the  minimum  driveway  standards  per  the  DSC.  The
separation between curb openings for slip roads shall follow the minimum driveway guidelines per the
DSC, Section 6-15 and minimum street offsets per Section 19.15.12.


Construction of Streets. Intersection of major arterials only shall be constructed with concrete in
accordance with the Figure 2.


Street Grades and Horizontal Curves. Minimum  and  maximum  street  grades  shall  conform  to  the
standards set forth in the DSC. Horizontal curves shall be calculated based on the AASHTO design
manual applying design speed limit applicable to the road classification per Section 3-40 of the DSC. The
design speed limit for minor residential access shall be 25 mph under the criteria established in Section
3-41 of the DSC.
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FIGURE 2: INTERSECTION PAVING GUIDELINES
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9.2 STREET LIGHTING


In addition to the regulations of Section 19.16 the following regulations shall apply:


Exceptions. In addition to the exceptions referenced in Section 19.16.1-d, street light spacing
requirements for local streets may be authorized by the City Plan Commission at the request of the
developer at the time of plat approval on all streets within the Northeast Master Plan.


Custom lighting. The City of El Paso and the developer shall agree on a type of custom lighting that will
be incorporated as part of the standard street lighting throughout the development. Thus, Section
19.16.3 shall not apply to the Northeast Master Plan. The custom lighting has to comply with the lumen
level required in the DSC and meet or exceed the coverage requirements. A Private Improvement
District shall not be required. Due to the number of acres that will be developed under one street
lighting standard, the cost of maintenance shall not be perpetually conveyed to the developer or any
Public Improvement District.


9.3 STORM WATER MANAGEMENT REQUIREMENTS


In addition to the regulations of section 19.19 the following regulations shall apply:


Applicability. The developer shall have the option to apply the engineering methods and standards
proposed herein. The City will apply the Drainage Design Manual (DDM) standards, methods, criteria
and administrative policies and procedures except for instances for which an alternative design standard
is presented herein.


Time of Concentration.  Alternatively  to  Section  4.3.1.3  of  the  DDM,  the  developer  shall  use  the
methodology described in the Natural Resource Conservation Service Technical Release 55 (NRCS, 1986)
for time of concentration calculations in developed areas. This methodology calculates time of
concentration based on three flow regimes – overland flow, shallow concentrated flow, and channelized
flow.  The same methodology shall be applicable to future iterations of the master drainage plan and
drainage design for this project.


Energy Losses.  Alternatively  to  Section  6.1.3  of  the  DDM,  the  developer  may  utilize  Table  3  for  the
calculation of minor head loses. The values of K shown in the table shall be used in the design of storm
sewer systems. The head losses which occur at the points of turbulence shall be computed and reflected
in the profile of the hydraulic gradient.
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TABLE 3.1: MINOR LOSS COEFFICIENTS
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TABLE 3.2: MINOR LOSS COEFFICIENTS
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TABLE 3.3: MINOR LOSS COEFFICIENTS
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Pipe Materials.  In  addition  to  section  6.2.8  of  the  DDM,  the  developer  shall  have  the  right  to  utilize
thermoplastic HDPE smooth interior wall pipe for storm drain applications. The developer shall provide
technical specifications and fabricator’s certification that the type of HDPE pipe proposed can withstand
soil corrosion and design loading.


Drop Inlet Design Discharge.  Alternatively  to  Section  7.6  of  the  DDM,  the  design  discharge  for  a  drop
inlet should be determined based on the Rational Method.


Inlet Depth Calculations. Alternatively to Section 7.6.3 of the DDM, a standard pre-fabricated concrete
box with a minimum depth of 4.5 feet, measured from the interior bottom of the box to the top of curb,
shall be allowed throughout this development. The hydraulic gradient shall not be less than 1.5 feet
below the top of curb profile.


Open Channel Maximum Velocity. Alternatively to Section 8.2.4 of the DDM, the maximum permissible
velocity shall be determined by a geotechnical study that determines the maximum velocities the soils in
the channel can sustain without creating hazardous erosion condition. In no instance shall the velocities
exceed 8 feet per second.


Open Channel Freeboard. Alternatively to Section 8.2.5 of the DDM, the freeboard on a subcritical flow
condition shall be a minimum of 1 foot above the 100-year water surface elevation (WSEL). For
supercritical conditions, the minimum freeboard shall  be 2 feet above the 100-yr WSEL. For levees the
minimum freeboard shall be 3 feet above the 100-yr WSEL.


Open Channel Safety.  In  addition  to  Section  8.2.9  of  the  DDM,  a  fence  shall  not  be  required  for  the
channels adjacent to linear parks or for channels that provide a hike and bike trail within the 100-yr
WSEL.  In no instance shall the hike and bike trail be at an elevation lower than the 50–yr WSEL.


Detention Facilities.  Alternatively  to  Section 11.4.1.2  of  the DDM, the basin  is  to  be designed utilizing
engineering practices and accepted methods whereby 100% of the runoff volume is to be properly
managed through the use of channels and basins. Note: HEC-1 and other computer methods generally
accepted by industry standards shall be approved for use in the detention basin design.


Detention/Retention Standards.  Ponds with side slopes of 5 horizontal to 1 vertical or lesser slope will
not require a fence. An access ramp will not be necessary since the slopes are suitable for vehicle use. A
vehicular access (for maintenance) route shall be designated meeting compaction of 90% per ASTM D-
1557.
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Detention/Retention Fence.  When  a  fence  is  required  a  combination  of  stone  wall  and  wrought  iron
fence shall be allowed. The fence shall meet the minimum dimensions as established in the City of El
Paso, Texas, Title 19-Subdivision Ordinance Design Standards for Construction.


9.4 PARK DESIGN AND CONSTRUCTION STANDARDS


For trails located within the ±843 acre open space area:


Trail Structure.  The trail  shall  be of  any width that  contains  a  minimum of  8-feet  of  pavement  surface
with two 6”x12”concrete header curbs. Decomposed granite compacted shall be allowed for pavement
surface. Header concrete curbs shall meet the concrete specifications per the City of El Paso, Texas, Park
Design and Construction Standards (PDCS). The open space areas adjacent to the paved surface may be
left in a natural state or may be landscaped under the Parks Facility Standards, referenced in Section
19.20.5.


Trail Landscaping. For the area immediately adjacent to the pavement surface, the developer shall have
the option to leave in a natural state or landscape with natural non-irrigated landscape treatment under
the Parks Facility Standards referenced in Section 19.20.5. Shrubs shall not be required. A minimum of
one park bench shall be provided, spaced at a minimum distance of 1,350 feet (±1/4 mile). A cluster of
no less than 5 shade trees and 3 ornamental trees shall be located at intervals of 1,350 feet.  They shall
have a drip irrigation system provided as specified in PDCS.


Trail Access and Signage. Trails adjacent to street right-of-way shall comply with the standard street
section and the minimum sidewalk width shall be increased to 8 feet. Sidewalk depth shall be 4” thick
concrete, minimum 3,000 psi strength, with 6”x6” wire mesh. Sub-grade is to meet minimum standards
per PDCS. Trail signage shall be consistent in theme and form throughout the development.


Park Trail Lighting Standards. Because the intent of the development is to have a natural-like hike and
bike trail system, the lighting standards shall not apply to the development. Standard illuminated
bollards shall be installed at trail/street intersections, underpasses and tunnels. The developer may
choose to provide additional lighting along the trails in a manner the developer considers to be
necessary.
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Trail Heads Standards. The trail heads may have a minimum of the following:


10 parking spaces


1 van accessible parking space meeting minimum ADA standards.


A perimeter sidewalk meeting the Trail abutting right-of-way standards


Information kiosk


One or more points of access to state park or hike and bike trails


A landscaped area of no less than 100 square feet.


A cluster of no less than 2 shade trees


Information signs required for traffic management and warning notices
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EXECUTIVE SUMMARY 
 
This report documents a traffic impact analysis performed for the proposed Northeast Master Plan 
mixed use development, located generally north of US 54 (Patriot Freeway), between Martin Luther 
King, Jr. Boulevard and McCombs Street in the City of El Paso, Texas.  Based on information 
provided by Hunt Communities LLC, the Northeast Master Plan will ultimately consist of 
approximately 6,615,000 square feet of shopping center / retail land use, 953,000 square feet of office 
land use, 16,373 single-family homes, apartments with 2,397 dwelling units, 1,398 townhomes, 4 
elementary schools, a middle school, and a high school. 
 
This traffic impact analysis was performed as a planning exercise, to determine the feasibility of 
developing the parcel and to size the internal thoroughfare network.  As the site is developed, more 
detailed traffic impact analyses will need to be performed for each phase to ensure the proper 
mitigation measures and capacity improvements are provided with each proposed phase.   
 
The traffic evaluation was comprised of three (3) scenarios for which both AM and PM peak hour 
level of service analyses were performed. For both signalized and unsignalized intersections, analysis 
was accomplished via the Synchro 6TM software. The scenarios are detailed in the table below. 
 


Analysis Scenario Summary   


Scenario Roadway Conditions Development 
Assumptions Traffic Volumes 


Existing Existing  Existing Existing 


Build Out 
Background 


(2035) 
Existing 


Development 
intensity modeled by 


El Paso MPO in 
2035 


Volumes modeled by El Paso 
MPO + Existing Background 


Traffic  


Build Out 
(2035) 


Patriot Freeway expansion + 
Haggerty Dr. extension + 
MLK Blvd. expansion + 


McCombs St. expansion +  
Loma Real Ave. extension/ 


expansion + Ring Rd. 
construction + Painted 
Dunes Dr. construction 


Existing + Build Out 
of Northeast Master 


Plan 


Background volumes based on 
projected El Paso MPO 2035 


volumes + Build Out of 
Northeast Master Plan  
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Based on the analyses performed during this traffic impact study, we offer the following conclusions 
and recommendations: 
 
Existing Conditions (2008): 
 
Based on the analysis of existing conditions, all study area intersections currently operate at an 
acceptable level of service during the AM and PM peak hours.   
 
Build Out Background (2035): 


 
Based on the analysis of the 2035 background scenario conditions, all study area intersections are 
projected to operate at an acceptable level of service during the AM and PM peak hours.   
 
Build Out Year (2035) Recommendations: 
 
• Martin Luther King, Jr. Boulevard is recommended to be expanded to a six (6) lane divided 


arterial both through the site and between Loma Real Avenue and Patriot Freeway.  While this 
requires a change to the City of El Paso Master Thoroughfare Plan (this roadway was previously 
listed as a super arterial – 8 lanes); a major arterial should adequately serve the study area. 


 
• McCombs Street is recommended to be expanded to a six (6) lane divided arterial through the site.  


While this requires a change to the City of El Paso Master Thoroughfare Plan (this roadway was 
previously listed as a super arterial – 8 lanes); a major arterial should adequately serve the study 
area. 


  
• Sean Haggerty Drive is recommended to be extended through the site as a four (4) lane divided 


minor arterial, as per the City of El Paso Master Thoroughfare Plan. 
  
• Painted Dunes Road is recommended to be constructed as a four (4) lane divided connector. 
 
• Loma Real Avenue is recommended to be constructed as a four (4) lane undivided connector. 
 
• Ring Road is recommended to be constructed as a four (4) lane undivided connector. 
 
• Ring Road is recommended to intersect McCombs Street, south of Painted Dunes Road and north 


of Loma Real Avenue. 
 
• All major intersections (those analyzed in the report) are projected to require signalization (or 


some other treatment to increase capacity) by 2035.  During each phase of development, the study 
area’s intersections will be further analyzed to determine during which phase the capacity 
improvement is needed. 


 
• Left and right-turn lanes are recommended at each intersection in the study.  This recommendation 


is based on upon projected traffic volumes at the intersections.  Exhibit 14 shows the 
recommended lane uses and traffic control devices.  It is recommended that the length of these 
turn lanes be designed in accordance with TxDOT and City of El Paso standards, respectively. 


 
• Turn lanes on Martin Luther King, Jr. Boulevard through the site are recommended to be designed 


to with the same criteria as the existing turn lanes on Martin Luther King, Jr. Boulevard from US 
54 to Loma Real Avenue.  
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• Dual left turn lanes are recommended at the intersections of: 
 


 McCombs Street and Painted Dunes Road (northbound only) 
 


 McCombs Street and Ring Road South (northbound only) 
 


 Martin Luther King, Jr. Boulevard and Loma Real Avenue (northbound and southbound) 
 


 Sean Haggerty Drive and Loma Real Avenue (northbound and southbound) 
 


 Painted Dunes Road and Patriot Freeway Westbound Frontage Road (westbound) 
 
• At the intersection of Patriot Freeway Westbound Frontage Road and Martin Luther King, Jr. 


Boulevard, the lane configuration under the bridge could be modified to increase the capacity at 
this intersection.  Due to the unbalanced volumes anticipated at this interchange, we recommend 
three northbound lanes with an additional dedicated northbound left lane and one dedicated 
southbound thru lane and one shared-left southbound lane. 


 
• We recommend restriping the Patriot Freeway Eastbound Frontage Road at both McCombs Street 


and Sean Haggerty Drive to include dual lefts as indicated in Exhibit 14. 
 
Exhibit 14 (next page) displays the recommendations made, based on the intersection level of service 
and link capacity analysis results. 
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I. INTRODUCTION 


A. PURPOSE 
Kimley-Horn and Associates, Inc. was retained by Hunt Communities LLC to perform a 
traffic impact analysis as part of an amended land study for the proposed mixed use 
development, the Northeast Master Plan, located generally north of US 54 (Patriot Freeway), 
between Martin Luther King, Jr. Boulevard and McCombs Street in the City of El Paso, Texas. 
 
The purpose of this study is to address the traffic and transportation impacts of the proposed 
development on surrounding streets and intersections, and to determine the necessary sizing of 
the network inside the development boundaries.  This traffic impact study was prepared based 
on criteria set forth by the City of El Paso. The specific objectives of this study are to perform 
both mid-block and intersection capacity analyses, and to recommend any amendments or 
modifications to the City of El Paso Master Thoroughfare Plan within the study area to 
accommodate build out of the proposed development. 
 
This traffic impact analysis was performed as a planning exercise, to determine the feasibility 
of developing the parcel and to size the internal thoroughfare network.  As the site is 
developed, more detailed traffic impact analyses will need to be performed for each phase to 
ensure the proper mitigation measures and capacity improvements are provided with each 
proposed phase.   


B. METHODOLOGY 
The traffic evaluation was comprised of the existing traffic conditions, background conditions 
in the build out year of 2035, and the build out scenario for which both AM and PM weekday 
peak hour level of service analyses were performed. For both signalized and unsignalized 
intersections, analysis was accomplished via the Synchro 6TM software.  Table 1 provides a 
summary of the assumptions used in each scenario. 
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Table 1 - Analysis Scenarios   


Scenario Roadway Conditions Development 
Assumptions Traffic Volumes 


Existing Existing  Existing Existing 


Build Out 
Background 


(2035) 
Existing 


Development 
intensity modeled 


by El Paso MPO in 
2035 


Volumes modeled by El Paso 
MPO + Existing Background 


Traffic  


Build Out 
(2035) 


Patriot Freeway expansion + 
Haggerty Dr. extension + 
MLK Blvd. expansion + 


McCombs St. expansion +  
Loma Real Ave. extension/ 


expansion + Ring Rd. 
construction + Painted 
Dunes Dr. construction 


Existing + Build 
Out of Northeast 


Master Plan 


Background volumes based on 
projected El Paso MPO 2035 


volumes + Build Out of Northeast 
Master Plan  


 
A list of the intersections analyzed within the study area and their existing and proposed traffic 
control can be seen below. 
 
Existing (2008) Conditions: 


Existing Unsignalized Intersections (not analyzed): 
• Martin Luther King, Jr. Boulevard & Loma Real Avenue 
• McCombs Street & Painted Dunes Golf Course 
 


Existing Signalized Intersections: 
• Patriot Freeway WBFR & Martin Luther King, Jr. Boulevard 
• Patriot Freeway EBFR & Kenworthy Street 
• Patriot Freeway WBFR & Sean Haggerty Drive 
• Patriot Freeway EBFR & Sean Haggerty Drive 
• Patriot Freeway WBFR & McCombs Street 
• Patriot Freeway EBFR & McCombs Street 
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Build Out (2035) Conditions: 


This scenario includes the intersections in the existing traffic scenario, plus the following 
proposed intersections: 
 
Proposed Signalized Intersections: 
• Martin Luther King, Jr. Boulevard & Ring Road North 
• Martin Luther King, Jr. Boulevard & Painted Dunes Road 
• Martin Luther King, Jr. Boulevard & Ring Road South 
• Martin Luther King, Jr. Boulevard & Loma Real Avenue 
• Ring Road West & Painted Dunes Road 
• Sean Haggerty Drive & Ring Road North 
• Sean Haggerty Drive Boulevard & Painted Dunes Road 
• Sean Haggerty Drive & Ring Road South 
• Sean Haggerty Drive & Loma Real Avenue 
• McCombs Street & Ring Road North 
• McCombs Street & Painted Dunes Road 
• McCombs Street & Ring Road South 
• McCombs Street & Loma Real Avenue 
• Painted Dunes Road & Patriot Freeway WBFR 
• Painted Dunes Road & Patriot Freeway EBFR 
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II. EXISTING AND PROPOSED LAND USE 


A. SITE LOCATION / STUDY AREA 
The proposed development is located generally north of US 54 (Patriot Freeway), between 
Martin Luther King, Jr. Boulevard and McCombs Street in the City of El Paso, Texas.  A 
vicinity map can be seen in Exhibit 1. 


B. EXISTING DEVELOPMENT 
Currently, the only development within the site is the Painted Dunes Desert Golf Course.  The 
focus of this study was the Amended Land Study and the ultimate build out of the proposed 
site; therefore, the impact of any development proposed to be in place by 2035 was considered 
through the background volumes obtained from the El Paso MPO’s 2035 TransBorder 
projections.   


C. PROPOSED DEVELOPMENT 
Based on information provided by Hunt Communities LLC, the Northeast Master Plan will 
ultimately consist of approximately 6,615,000 square feet of shopping center / retail land use, 
953,000 square feet of office land use, 16,373 single-family homes, apartments with 2,397 
dwelling units, 1,398 townhomes, 4 elementary schools, a middle school, and a high school.  
The current site plan can be seen in Exhibit 2. 
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III. EXISTING (2008) ROADWAY SYSTEM 


A. THOROUGHFARE SYSTEM 
The existing roadway network within the study area consists of Martin Luther King, Jr. 
Boulevard, Sean Haggerty Drive, McCombs Street, Loma Real Avenue, and Patriot Freeway.   
This network composes six (6) signalized intersections and two (2) unsignalized intersections.  
Exhibit 3 displays the existing thoroughfares, lane assignments, and traffic control devices 
within the study area.  The following is a general description of the major thoroughfares 
within the study area as they exist today, along with their planned cross-sections and 
alignments.   
 
US 54 (Patriot Freeway) Frontage Roads are adjacent to the US 54 main lanes, which end at 
Sean Haggerty Drive.  The existing posted speed on the frontage roads is 45 mph.  US 54 runs 
generally north-south through El Paso, connecting Alamogordo, New Mexico to the north and 
Ciudad Juarez, Chihuahua, Mexico to the south.  The frontage roads are typically two (2) lanes 
in each direction, with dedicated turn lanes at intersections.   
 
Martin Luther King, Jr. Boulevard is a two (2) lane divided arterial running generally in a 
north-south direction with a posted speed of 65 mph through the site.  A direct connection 
allows southbound motorists to access to Patriot Freeway.  South of the study area, at the 
intersection with Patriot Freeway, Martin Luther King, Jr. Boulevard becomes Kenworthy 
Street.  Martin Luther King, Jr. Boulevard extends north through the study area, eventually 
becoming State Highway 213 north of the state line between Texas and New Mexico.  In the 
study area, Martin Luther King, Jr. Boulevard is a TxDOT facility, designated as FM 3255.  
The City of El Paso Master Thoroughfare Plan identifies Martin Luther King, Jr. Boulevard as 
ultimately becoming a six (6) lane divided arterial facility.  Both left and right turn lanes are 
provided at every intersection within the study area. 
 
McCombs Street is a six (6) lane  north-south arterial facility south of Patriot Freeway, and a 
two (2) lane facility north of the frontage roads.  The posted speed is 55 mph.  McCombs 
Street extends through the study area into New Mexico.  In the study area, McCombs Street is 
also a TxDOT facility, designated FM 2529.  Like Martin Luther King, Jr. Boulevard, the 
Master Thoroughfare Plan identifies McCombs Street as a future six (6) lane divided arterial 
facility.   
 
Sean Haggerty Drive is currently a four (4) lane north-south minor arterial terminating at the 
southbound Patriot Freeway frontage road.  The posted speed limit is 35 miles per hour.   The 
City of El Paso Master Thoroughfare Plan identifies Sean Haggerty Drive as ultimately 
becoming a minor arterial street.  
 
Loma Real Avenue is a two (2) lane residential collector with a 30 mph posted speed limit.  
Loma Real Avenue begins at Martin Luther King, Jr. Boulevard and terminates approximately 
one half mile to the east.  The City of El Paso Master Thoroughfare Plan identifies Loma Real 
Avenue as a proposed collector.    
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B. EXISTING TRAFFIC VOLUMES 
Exhibit 4 presents the existing AM and PM peak hour traffic volumes collected on Thursday, 
May 15, 2008 at the intersections listed below.  In addition, 24-hour bi-directional recording 
machine counts were collected on Martin Luther King, Jr. Boulevard (north of the direct 
connector to US 54) and McCombs Street (north of US 54).  The raw count sheets are 
provided in the Appendix. 
 
Turning Movement Count Locations:  


• US 54 WBFR & Martin Luther King, Jr. Boulevard 
• US 54 EBFR & Kenworthy Street 
• US 54 WBFR & Sean Haggerty Drive 
• US 54 EBFR & Sean Haggerty Drive 
• US 54 WBFR & McCombs Street 
• US 54 EBFR & McCombs Street 
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IV. EXISTING CONDITIONS (2008) TRAFFIC ANALYSIS  


A. LEVEL OF SERVICE EVALUATIONS 
The evaluation of the existing roadway system was comprised of both AM and PM peak hour 
level of service analyses. For both the signalized intersections, analysis was accomplished via 
the Synchro 6TM software. The previously referenced Exhibit 3 details the lane assignments 
and traffic control devices for the existing roadway network that were used for analysis.  The 
purpose of this analysis was to determine if any deficiencies exist within the network and to 
establish a baseline condition. 
 
Capacity defines the volume of traffic that can be accommodated by a roadway at a specified 
“level-of-service.”  Capacity is affected by various geometric factors including roadway type 
(e.g. divided or undivided), number of lanes, lane widths, and grades. Level-of-service (LOS), 
which is a measure of the degree of congestion, ranges from LOS A (free flowing) to LOS F (a 
congested, forced flow condition). LOS C is considered to be the minimum acceptable level of 
service for design and evaluation purposes, while LOS D is considered acceptable for long-
term planning due to the uncertainty of study assumptions. Due to increasing congestion in 
many cities, LOS D is gaining acceptance as a level of service for design and evaluation.  LOS 
E is commonly being accepted for long term planning due to the uncertainty of assumptions in 
many long term projects.  A description of each operational state for signalized intersections is 
presented in Table 2.   
 


Table 2 - Definition of Level of Service for Signalized Intersections   


Level  
of Service 


Average Control 
Delay per Vehicle 


(sec/veh) 
Description 


A and B 
≤ 10 (A) 


 
> 10 and ≤ 20 (B) 


No delays at intersections with continuous flow traffic. 
Uncongested operations; high frequency of long gaps available 
for all left and right-turning traffic; no observable queues. 


C > 20 and ≤ 35 
Moderate delays at intersections with satisfactory to good 
traffic flow. Light congestion; infrequent backups on critical 
approaches. 


D > 35 and ≤ 55 
Increased probability of delays along every approach. 
Significant congestion on critical approaches, but intersection 
functional. No long standing lines formed. 


E > 55 and ≤ 80 
Heavy traffic flow condition. Heavy delays probable. No 
available gaps for cross-street traffic or main street turning 
traffic. Limit of stable flow. 


F > 80 
Unstable traffic flow. Heavy congestion. Traffic moves in 
forced flow condition. Average delays greater than one minute 
highly probable. Total breakdown. 


 
 
The following tables detail the results of the analysis for the study area. Table 3 compiles the 
results of the controlled movements at the signalized intersections.  Synchro 6TM output sheets 
are provided in the Appendix.   
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Based on the analysis of existing conditions, all study area intersections currently operate at an 
acceptable level of service during the AM and PM peak hours.   


Table 3 - Existing (2008) Signalized Intersection Analysis 


Delay1 LOS Delay1 LOS
14.9 B 13.8 B
19.3 B 18.8 B
7.5 A 7.2 A


17.4 B 16.7 B
16.4 B 15.7 B
18.2 B 21.0 C


1Delay is reported as HCM delay in sec/veh


MLK @ Patriot Freeway WBFR
MLK @ Patriot Freeway EBFR


Haggerty @ Patriot Freeway WBFR


McCombs @ Patriot Freeway WBFR
McCombs @ Patriot Freeway EBFR


Haggerty @ Patriot Freeway EBFR


Intersection
AM Peak PM Peak
Existing Existing
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V. BUILD OUT (2035) BACKGROUND TRAFFIC  


A. BUILD OUT BACKGROUND THOROUGHFARE ROADWAY SYSTEM 
The background thoroughfare roadway system used in the analysis was based on the proposed 
amended land study.  Exhibit 5 shows the thoroughfare roadway system for the background 
build out scenario. 


B. BACKGROUND TRAFFIC VOLUMES 
In order to determine the projected background traffic volumes, projected 2035 weekday 
traffic volumes along the study area thoroughfare facilities were obtained from thoroughfare 
planning work conducted by the El Paso Metropolitan Planning Organization.  Based upon 
characteristics of the model, the volumes provided by the El Paso MPO were adjusted to 
reflect the differences between the modeled land uses and the land uses proposed by Hunt 
Communities LLC.  The traffic generated by the site in the model was removed from the 
background volumes, since this volume would be accounted for through trip generation of the 
proposed land uses.  The resulting projected 2035 daily traffic volumes from the El Paso 
MPO’s TransBorder 2035 plan are summarized below. 
 
Projected 2035 Background Daily Traffic Volumes: 
• McCombs Street:       10,395 vpd 
• Martin Luther King, Jr. Boulevard    20,681 vpd 
 
El Paso MPO’s model volumes were used to calculate the north and southbound background 
traffic on Martin Luther King, Jr. Boulevard, Sean Haggerty Drive, McCombs Street, and at 
their existing intersections along US 54.  The volumes generated by the MPO model are 
presented as total daily volumes.  These daily volumes were translated into AM and PM peak 
period trips by analyzing the existing daily traffic counts (see Appendix).  Below is an 
example of the PM Peak background volume calculation.   
 
Example Calculation: McCombs Street PM Peak Background Calculation. 
 
Projected Daily Volume from TransBorder 2035:  10,395 vehicles per day  
PM Peak as a percentage of daily traffic:    8.77% of the daily volume.   
Total PM Peak Hour Volume     912 vehicles  
Directional Split      ~60 % (NB) / ~40% (SB) 
Resulting Background PM Peak Volumes:   546 (NB) / 366 (SB) 
 
A similar methodology was applied to Martin Luther King, Jr. Boulevard; however some of 
the background traffic (30%) was shifted to Sean Haggerty Drive through the site due to the 
fact that Sean Haggerty was not included in the MPO’s model.  At existing intersections, the 
model trips were distributed among each movement, based on percentages determined from 
the existing count volumes.   It should be noted that the MPO’s model assumes the 
construction of the Patriot Freeway mainlines between MLK and McCombs to occur by 2015; 
therefore the lack of inclusion of these main lanes in this analysis results in a conservative 
estimate of the level of service. 
 
Exhibit 6 displays the projected build out year (2035) background traffic volumes, which 
combines the background traffic projected by the El Paso MPO’s 2035 model and the existing 
turning movement counts.   
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VI. BUILD OUT BACKGROUND (2035) TRAFFIC ANALYSIS  


A. LEVEL OF SERVICE EVALUATIONS 
The evaluation of the build out background roadway system was comprised of both AM and 
PM peak hour level of service analyses. For the signalized intersections, analysis was 
accomplished via the Synchro 6TM software. The previously referenced Exhibit 5 details the 
lane assignments and traffic control devices for the build out background roadway network 
that were used for analysis.  The purpose of this analysis was to determine if any deficiencies 
exist within the network and to establish a baseline condition.          


 
 
 
 
 
 


The following tables detail the results of the analysis for the study area. Table 4 compiles the 
results of the controlled movements at the signalized intersections.  Synchro 6TM output sheets 
are provided in the Appendix.     
 
Based on the analysis of build out background conditions, all of the existing intersections are 
expected to operate at an acceptable level of service under background conditions in the 2035 
build out year. 
 


Table 4 - Build Out Background (2035) Signalized Intersection Analysis 


Delay1 LOS Delay1 LOS
Intersection 16.5 B 14.1 B
Intersection 19.6 B 20.2 C
Intersection 8.7 A 10.0 A
Intersection 17.2 B 20.2 C
Intersection 12.5 B 11.0 B
Intersection 16.8 B 18.4 B


1Delay is reported as HCM delay in sec/veh


2035 Background
AM Peak


Intersection Controlled 
Approach


2035 Background


Haggerty @ Patriot Freeway WBFR


McCombs @ Patriot Freeway EBFR


PM Peak


Haggerty @ Patriot Freeway EBFR


MLK @ Patriot Freeway WBFR
MLK @ Patriot Freeway EBFR


McCombs @ Patriot Freeway WBFR
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VII. BUILD OUT (2035) TRAFFIC CHARACTERISTICS 


A. PROPOSED SITE TRIP GENERATION 
Traffic projections were prepared for the proposed development based on the trip generation 
rates found in the Institute of Transportation Engineers (ITE) publication entitled Trip 
Generation, 7th Edition. This recognized standard for trip generation is based on actual 
surveys (traffic counts) of existing types of development.   
 
Based on information provided by Hunt Communities LLC, the Northeast Master Plan will 
ultimately consist of approximately 6,615,000 square feet of shopping center / retail land use, 
953,000 square feet of office land use, 16,373 single-family homes, apartments with 2,397 
dwelling units, 1,398 townhomes, 4 elementary schools, a middle school, and a high school. 
The site was split into fourteen (14) separate traffic generation zones, each with a unique trip 
generation and distribution, as shown in Exhibit 7.  The land use characteristics of the site are 
shown in Table 5, and the land uses in each traffic generation zone are shown in Table 6. 
 
The ITE trip generation rates assumed for the proposed development are given in Table 7. The 
calculated number of trips from these rates represents vehicle trips.  Table 8 summarizes the 
net total number of trips that are expected to be generated by the proposed development during 
the AM and PM peak periods and on a daily basis. Due to the large amount of retail and office 
space, the fitted curve equation was used for trip generation after a certain square-footage 
threshold was exceeded (300,000 square feet of office, 400,000 square feet of retail).  
Extrapolating the linear rates past this threshold produced an excessive number of trips. The 
fitted curve equations offer a more realistic prediction for high intensity land uses. 
The calculated results from these rates and equations are the predicted vehicle trips. The 
number of trips generated represents the number of vehicles entering and exiting the proposed 
development to and from the adjacent street system.   
 
Appropriate internal capture rates were applied to each trip generation zone, based on the 
methodology illustrated in the ITE Trip Generation Handbook (See Appendix).  This internal 
capture rate was applied to those trips generated within each zone that would remain within 
the zone, and not access the site’s internal thoroughfare network. In addition, a 40% 
adjustment was applied to the residential trips for to account for trips that entered the internal 
thoroughfare network, yet never left the boundaries of the Northeast Master Plan.  Based on 
the size and characteristics of the development within the site, 40% of the trips generated by 
residential traffic were assumed to be generated by the retail space within the development.  In 
order to avoid counting these trips twice (once as a residential trip and once as a retail trip), the 
40% reduction was applied.    No adjustments were made to the non-residential trips, or for 
pass-by trips.   
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Table 5 - Land Use for Entire Northeast Master Plan 


Land Use Description Intensity Units ITE Land Use Code
Single Family-Detached Housing 16,373 DU 210


Apartment 2,397 DU 220
Residential Condominium/Townhouse 1,398 DU 230


Elementary School 3,200 Students 520
Middle School/Junior High 1,200 Students 522


High School 2,500 Students 530
General Office Building 953 1000 SF 710
Shopping Center/Retail 6,615 1000 SF 820  
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Table 6 - Land Use by Trip Generation Zone 


 


TGZ Number Land Use Description Intensity Units ITE Land Use Code
Single Family-Detached Housing 1,516 DU 210


General Office Building 45 1000 SF 710
Shopping Center/Retail 409 1000 SF 820


Single Family-Detached Housing 1,187 DU 210
Apartment 432 DU 220


Residential Condominium/Townhouse 132 DU 230
Elementary School 800 Students 520


General Office Building 63 1000 SF 710
Shopping Center/Retail 150 1000 SF 820


Single Family-Detached Housing 1,075 DU 210
General Office Building 15 1000 SF 710
Shopping Center/Retail 134 1000 SF 820


Single Family-Detached Housing 2,214 DU 210
Apartment 300 DU 220


Residential Condominium/Townhouse 65 DU 230
General Office Building 96 1000 SF 710
Shopping Center/Retail 534 1000 SF 820


Single Family-Detached Housing 329 DU 210
Elementary School 800 Students 520


Single Family-Detached Housing 1,310 DU 210
Middle School/Junior High 1,200 Students 522


General Office Building 76 1000 SF 710
Shopping Center/Retail 682 1000 SF 820


Single Family-Detached Housing 1,646 DU 210
Apartment 146 DU 220


Residential Condominium/Townhouse 230 DU 230
General Office Building 50 1000 SF 710
Shopping Center/Retail 451 1000 SF 820


Single Family-Detached Housing 1,259 DU 210
General Office Building 26 1000 SF 710
Shopping Center/Retail 237 1000 SF 820


Single Family-Detached Housing 1,019 DU 210
Apartment 284 DU 220


Residential Condominium/Townhouse 133 DU 230
Elementary School 800 Students 520


General Office Building 63 1000 SF 710
Shopping Center/Retail 348 1000 SF 820


Single Family-Detached Housing 409 DU 210
High School 2,500 Students 530


General Office Building 13 1000 SF 710
Shopping Center/Retail 116 1000 SF 820


Single Family-Detached Housing 1,963 DU 210
Apartment 635 DU 220


General Office Building 14 1000 SF 710
Shopping Center/Retail 126 1000 SF 820


Single Family-Detached Housing 62 DU 210
Apartment 300 DU 220


Residential Condominium/Townhouse 495 DU 230
General Office Building 354 1000 SF 710
Shopping Center/Retail 2,000 1000 SF 820


Single Family-Detached Housing 1,631 DU 210
Apartment 300 DU 220


Residential Condominium/Townhouse 153 DU 230
Elementary School 800 Students 520


General Office Building 48 1000 SF 710
Shopping Center/Retail 428 1000 SF 820


Single Family-Detached Housing 753 DU 210
Residential Condominium/Townhouse 190 DU 230


General Office Building 90 1000 SF 710
Shopping Center/Retail 1,000 1000 SF 820


8


9


10


11
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13


1
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Table 7 - Estimated Trip Generation Rates 


Rate In/Out 
Split (%) Rate In/Out 


Split (%) Rate In/Out 
Split (%)


Single Family-Detached Housing 210 9.57 (X) 50:50 0.75 (X) 25:75 1.01 (X) 63:37
Apartment 220 6.72 (X) 50:50 0.51 (X) 20:80 0.62 (X) 65:35
Residential Condominium/Townhouse 230 5.86 (X) 50:50 0.44 (X) 17:83 0.52 (X) 67:33
Elementary School 520 1.29 (Y) 50:50 0.42 (Y) 55:45 0.28(Y) 45:55
Middle School/Junior High 522 1.62 (Y) 50:50 0.53 (Y) 55:45 0.15 (Y) 52:48
High School 530 1.71 (Y) 50:50 0.41 (Y) 69:31 0.14 (Y) 47:53
General Office Building 710 11.01 (Z) 50:50 1.55 (Z) 88:12 1.49 (Z) 17:83
Shopping Center/Retail 820 42.94 (Z) 50:50 1.03 (Z) 61:39 3.75 (Z) 48:52


Weekday AM Peak Hour PM Peak Hour


X = Number of Dwelling Units (ITE Codes 210, 220, 230),  Y = Number of Students (ITE Codes 520, 522, 530),  Z = 1000 sq. ft. of Gross Leasable Floor Area (ITE 
Codes 710, 820)


Number of Trips Generated = Trip Rate (Development Unit)


ITE CodeLand Use Description


For ITE Code 820, if Z>400, equation Ln(T) = 0.66 Ln (Z) + 3.40 used for PM Peak trip generation (where T = Trips Generated)
For ITE Code 710, if Z>300, equation T = 1.12 (Z) + 78.81 used for PM Peak trip generation (where T = Trips Generated) 


For ITE Code 820, if Z>400, equation Ln(T) = 0.60 Ln (Z) + 2.29 used for AM Peak trip generation (where T = Trips Generated)
For ITE Code 710, if Z>300, equation Ln(T) = 0.80 Ln (Z) + 1.55 used for AM Peak trip generation (where T = Trips Generated) 
For ITE Code 820, if Z>400, equation Ln(T) = 0.65 Ln (Z) + 5.83 used for Weekday trip generation (where T = Trips Generated)
For ITE Code 710, if Z>300, equation Ln(T) = 0.77 Ln (Z) + 3.65 used for Weekday trip generation (where T = Trips Generated) 


 
 
 


Table 8 - Total Estimated Trip Generation 


In Out Total In Out Total
Single Family-


Detached 
Housing


16,373 DU 210 156,691   3,072    9,209    12,281   10,417   6,120     16,537   


Apartment 2,397 DU 220 16,107     246       976       1,222     966        521        1,487     
Residential 


Condominium/
Townhouse


1,398 DU 230 8,193       104       512       616        487        241        728        


180,991   3,422    10,697  14,119   11,870   6,882     18,752   
18,280    345       1,085    1,431    1,202     695        1,897     
65,084    1,231    3,845    5,075    4,267     2,475     6,742     
97,627     1,846    5,767    7,613     6,401     3,712     10,113   


Elementary 
School


3,200 Students 520 4,128       740       604       1,344     404        492        896        


Middle 
School/Junior 


High
1,200 Students 522 1,944       350       286       636        94          86          180        


High School 2,500 Students 530 4,275       707       318       1,025     165        185        350        
General Office 


Building
953 1000 SF 710 10,126     1,272    174       1,446     233        1,135     1,368     


Shopping 
Center/Retail


6,615 1000 SF 820 221,986   2,902    1,856    4,758     9,876     10,701   20,577   


242,459   5,971    3,238    9,209     10,772   12,599   23,371   
26,913    2,260    1,433    3,693    1,786     2,079     3,865     


215,546   3,711    1,805    5,516     8,986     10,520   19,506   
313,173  5,557   7,572    13,129  15,387   14,232   29,619   Net Total External Site Generated Trips


Land Use Intensity Unit ITE 
Code


Daily 
Total


Internally Assigned Residential Trips
Net External Residential Trips


Internally Captured Residential Trips


Internally Captured Non-Residential Trips
Net External Non-Residential Trips


PM Peak


Total Residential Trips


Total Non-Residential Trips


AM Peak
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B. NET CHANGE IN TRIP GENERATION 
The existing, vacant property generates no traffic on the study area roadway network, which 
has not yet been constructed. The only existing development in the study area is the Painted 
Dunes Golf Course.  The course does not generate a significant amount of traffic in the peak 
periods; therefore, it was excluded from this study.   


C. TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT 
The distribution and assignment of the build out site-generated traffic to the study area 
roadway network was performed to reflect the anticipated local traffic patterns.  The 
distribution and assignment was determined based upon anticipated future land use and 
existing traffic characteristics.  Based on the proposed land use plan, a majority of the retail 
sites are located at the intersections of McCombs Street and Patriot Freeway, in the southeast 
corner of the site, and Painted Dunes Drive and Martin Luther King, Jr. Boulevard, in the 
western part of the development.  These two locations were designated as internal attractors 
for trip distribution purposes.   
 
Due to the distinct trip patterns of residential and non-residential land uses, two trip 
distributions were established.  Separate residential and non-residential trip distributions were 
developed for each traffic generation zone.  Individual distributions were necessary to provide 
the level of detail needed to size the internal roadways.  In each residential distribution, 40% 
of the generated traffic was assigned to the internal network, specifically toward the internal 
attractors (Zones 2, 9, 12, and 14, where retail space was concentrated within the 
development).  Trips leaving the boundaries of the site were assigned as follows: 
 


• 45% to/from the South 
• 5% to/from the East 
• 10% to/from the North. 


 
These distributions were based on the traffic characteristics derived from the MPO’s model.  
For each non-residential trip distribution, 60% of the traffic was assigned to the internal 
network.  External trips were assigned with: 
 


• 30% to/from the South 
• 5% to/from the East 
• 5% to/from the North. 


 
The fourteen (14) residential distributions were then aggregated into an overall residential trip 
distribution.  Traffic was assigned to the network by applying this aggregated residential trip 
distribution to the net total residential trips generated by the site.  The non-residential trip 
distribution and assignment were performed in the same manner.  To determine the total 
number of trips on the network, the residential, non-residential, and background trips were 
combined. 
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Exhibit 8 presents the inbound and outbound directional distributions for build out of 
residential developments.  These trips were distributed within the development, in order to size 
the internal road network, based on capacity values provided by the El Paso MPO.  Exhibit 9 
presents the projected AM and PM weekday peak hour site trips for the residential 
developments.  
 
Exhibit 10 presents the inbound and outbound directional distributions for build out of the 
proposed non-residential development.   Exhibit 11 presents the projected AM and PM 
weekday peak hour site trips for non-residential development.  
 
These volumes for each of the land uses were computed based on the trip generation 
information and directional distribution assumptions. 
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VIII. BUILD OUT (2035) ROADWAY SYSTEM 


A. PROGRAMMED IMPROVEMENTS 
This TIA will make recommendations to the types of facilities that are ultimately necessary to 
support the development.  As part of the El Paso MPO TransBorder 2035 plan, they make 
assumptions regarding the timing and sizing of various improvements.  Based on a review of 
this 2035 plan, the following improvements were indicated: 
 
2015 Model:   
Martin Luther King Jr. Boulevard:  Four (4) lanes from US 54 to Loma Real Avenue 
     Two (2) lanes north of Loma Real Avenue  
Sean Haggerty Drive:   Six (6) lanes from US 54 to Painted Dunes Drive 
McCombs Street:   Four (4) lanes from US 54 to North of Property 
Painted Dunes Drive   Two (2) lanes from MLK to McCombs Street 
US 54 Main Lanes:        Main Lanes built to just east of McCombs  
 
2025 Model:   
Martin Luther King Jr. Boulevard:  Four (4) lanes from US 54 to Stan Roberts 
Sean Haggerty Drive:   Same as 2015 
McCombs Street:   Same as 2015 
Painted Dunes Drive   Four (4) lanes from MLK to McCombs Street 
US 54 Main Lanes:        Same as 2015  
 
2035 Model:   
 
Martin Luther King Jr. Boulevard:  Same as 2025 
Sean Haggerty Drive: Same as 2025, however roadway is not shown north 


of Painted Dunes in the model 
McCombs Street:   Same as 2025 
Painted Dunes Drive   Same as 2025 
US 54 Main Lanes:        Main Lanes built to just west of proposed NE Pkwy 
 
The 2025 and 2035 model indicates Martin Luther King Jr. Boulevard and McCombs Street 
are four (4) lane facilities; however both are indicated in the model as a having a severe level 
of service (LOS F).  It should be noted that the 2015 model indicates Martin Luther King Jr. 
Boulevard as a severe level of service while McCombs is tolerable (e.g. LOS D or better) level 
of service.   


B. TOTAL TRAFFIC VOLUMES 
Exhibit 12 presents the total traffic volumes for the site, which combine background, 
residential, and non-residential traffic projections.  These total volumes were used to analyze 
intersection and link capacities.  The total build out traffic volumes presented in Exhibit 13 
combines the build out background traffic (Exhibit 6) with the residential (Exhibit 9), and 
non-residential traffic (Exhibit 11).  
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C. BUILD OUT THOROUGHFARE CAPACITY ANALYSIS 
The roadways in the site network were sized according to the agreement between Hunt and 
KHA, as well as the City of El Paso Master Thoroughfare Plan.  Martin Luther King, Jr. 
Boulevard and McCombs Street were analyzed as six (6) lane divided arterials.  Sean 
Haggerty Drive was analyzed as a four (4) lane divided minor arterial.  Painted Dunes Drive as 
analyzed as a four (4) lane divided collector.  The other roadways (Ring Road and Loma Real 
Avenue) were analyzed as four (4) lane undivided collectors.  The capacity values given by 
the El Paso MPO are shown below in Table 9.   


Table 9 - Capacity Values Used for Analysis 


Roadway
Martin Luther King, Jr. Boulevard 900 vph


Sean Haggerty Drive 715 vph
McCombs Street 900 vph


Ring Road 715 vph
Painted Dunes Drive 715 vph
Loma Real Avenue 625 vph


Lane Capacity


 
 
The TransBorder 2035 Metropolitan Transportation Plan examines regionally significant 
projects based on the volume-to-capacity ratio, an operating condition they define as level of 
mobility (LOM).  An “Acceptable” operating condition means the facility is underutilized, 
while a “Severe” operating condition indicates the carrying capacity has been met.  Table 10 
illustrates the level of mobility criteria. 


Table 10 - Level of Mobility Criteria 


Level of Mobility
Tolerable
Moderate
Serious
Severe


V/C Ratio


>= 1.25
>= 1.00 < 1.25
>= 0.85 < 1.00


< 0.85


 
 
The mid-block capacity analysis for the internal thoroughfare network is shown in Table 11.  
Based on the capacity analysis, some of the facilities show an unacceptable level of service 
(“Severe”) during the PM peak hour.  It should be noted that the intersections in the study area 
still operate at an acceptable level of service (as shown in the following section).  The 
intersections have a far larger influence on the operations of the traffic network.  In addition, 
the network used in the analysis was somewhat simplified in that only the major thoroughfare 
roadways in the development were analyzed.  In the actual build out scenario (as shown in 
Exhibit 2), more facilities will be available to shift some of the excess demand predicted in 
this analysis, further improving operations. 
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Table 11 - Mid-Block Capacity Analysis 


V V/C LOM V V/C LOM
NB 3 870 0.32 Tolerable 1487 0.55 Tolerable
SB 3 1309 0.48 Tolerable 1456 0.54 Tolerable
NB 3 868 0.32 Tolerable 1528 0.57 Tolerable
SB 3 1584 0.59 Tolerable 1802 0.67 Tolerable
NB 3 917 0.34 Tolerable 1925 0.71 Tolerable
SB 3 1982 0.73 Tolerable 2255 0.84 Tolerable
NB 3 1071 0.40 Tolerable 2487 0.92 Moderate
SB 3 2138 0.79 Tolerable 2373 0.88 Moderate
NB 3 1111 0.41 Tolerable 2665 0.99 Moderate
SB 3 646 0.24 Tolerable 683 0.25 Tolerable


V V/C LOM V V/C LOM
NB 2 419 0.29 Tolerable 717 0.50 Tolerable
SB 2 605 0.42 Tolerable 699 0.49 Tolerable
NB 2 463 0.26 Tolerable 930 0.65 Tolerable
SB 2 905 0.50 Tolerable 1231 0.86 Moderate
NB 2 761 0.42 Tolerable 1652 1.16 Serious
SB 2 1294 0.72 Tolerable 1714 1.20 Serious
NB 2 846 0.47 Tolerable 2322 1.62 Severe
SB 2 1499 0.83 Tolerable 1951 1.36 Severe
NB 2 804 0.45 Tolerable 2032 1.42 Severe
SB 2 1559 0.87 Moderate 1874 1.31 Severe


V V/C LOM V V/C LOM
NB 3 398 0.15 Tolerable 729 0.27 Tolerable
SB 3 514 0.19 Tolerable 628 0.23 Tolerable
NB 3 541 0.20 Tolerable 1179 0.44 Tolerable
SB 3 968 0.36 Tolerable 1348 0.50 Tolerable
NB 3 930 0.34 Tolerable 2393 0.89 Moderate
SB 3 1496 0.55 Tolerable 2213 0.82 Tolerable
NB 3 1222 0.45 Tolerable 3271 1.21 Serious
SB 3 1975 0.73 Tolerable 2758 1.02 Serious
NB 3 1227 0.45 Tolerable 3302 1.22 Serious
SB 3 1504 0.56 Tolerable 1901 0.70 Tolerable


V V/C LOM V V/C LOM
EB 2 152 0.11 Tolerable 246 0.17 Tolerable
WB 2 81 0.06 Tolerable 298 0.21 Tolerable
EB 2 309 0.22 Tolerable 571 0.40 Tolerable
WB 2 219 0.15 Tolerable 617 0.43 Tolerable
EB 2 238 0.17 Tolerable 387 0.27 Tolerable
WB 2 151 0.11 Tolerable 429 0.30 Tolerable


V V/C LOM V V/C LOM
EB 2 272 0.19 Tolerable 450 0.31 Tolerable
WB 2 180 0.13 Tolerable 508 0.28 Tolerable
EB 2 588 0.41 Tolerable 1152 0.81 Tolerable
WB 2 35 0.02 Tolerable 99 0.06 Tolerable
EB 2 800 0.56 Tolerable 1560 1.09 Serious
WB 2 817 0.57 Tolerable 1502 0.83 Tolerable
EB 2 734 0.51 Tolerable 1471 1.03 Serious
WB 2 682 0.48 Tolerable 1508 0.84 Tolerable
EB 2 501 0.35 Tolerable 923 0.65 Tolerable
WB 2 452 0.32 Tolerable 972 0.54 Tolerable


V V/C LOM V V/C LOM
EB 2 553 0.39 Tolerable 1032 0.72 Tolerable
WB 2 384 0.27 Tolerable 1167 0.82 Tolerable
EB 2 733 0.51 Tolerable 1303 0.91 Moderate
WB 2 420 0.29 Tolerable 1368 0.96 Moderate
EB 2 563 0.39 Tolerable 972 0.68 Tolerable
WB 2 411 0.29 Tolerable 1204 0.84 Tolerable


V V/C LOM V V/C LOM
EB 2 116 0.09 Tolerable 170 0.14 Tolerable
WB 2 68 0.05 Tolerable 200 0.16 Tolerable
EB 2 94 0.08 Tolerable 246 0.20 Tolerable
WB 2 78 0.06 Tolerable 198 0.16 Tolerable
EB 2 57 0.05 Tolerable 113 0.09 Tolerable
WB 2 227 0.18 Tolerable 653 0.52 Tolerable


Martin Luther King, Jr. Boulevard


Scenario Road Segment Dir # of lanes AM PM


Build Out (2035) MLK N of Ring Rd N


Build Out (2035) MLK Between Ring Rd N and Painted Dunes Dr


Build Out (2035) MLK Between Painted Dunes Dr and Ring Rd S


Build Out (2035) MLK Between Ring Rd S and Loma Real Ave


Build Out (2035) MLK Between Loma Real Ave and Patriot Frwy


Sean Haggerty Drive


Scenario Road Segment Dir # of lanes AM PM


Build Out (2035) Haggerty N of Ring Rd N


Build Out (2035) Haggerty Between Ring Rd N and Painted Dunes Dr


Build Out (2035) Haggerty Between Painted Dunes Dr and Ring Rd S


Build Out (2035) Haggerty Between Ring Rd S and Loma Real Ave


Build Out (2035) Haggerty Between Loma Real Ave and Patriot Frwy


McCombs Street


Scenario Road Segment Dir # of lanes AM PM


Build Out (2035) McCombs N of Ring Rd N


Build Out (2035) McCombs Between Ring Rd N and Painted Dunes Dr


Build Out (2035) McCombs Between Painted Dunes Dr and Ring Rd S


Build Out (2035) McCombs Between Ring Rd S and Loma Real Ave


Build Out (2035) McCombs Between Loma Real Ave and Patriot Frwy


Ring Road North


Scenario Road Segment Dir # of lanes AM PM


Build Out (2035) Ring Rd N W of MLK


Build Out (2035) Ring Rd N Between MLK and Haggerty


Build Out (2035) Ring Rd N Between Haggerty and McCombs


Painted Dunes Drive


Scenario Road Segment Dir # of lanes AM PM


Build Out (2035) Painted Dunes W of Ring Rd W


Build Out (2035) Painted Dunes Between Ring Rd W and MLK


Build Out (2035) Painted Dunes Between MLK and Haggerty


Build Out (2035) Painted Dunes Between Haggerty and McCombs


Build Out (2035) Painted Dunes Between McCombs and Patriot Frwy


Ring Road South


Scenario Road Segment Dir # of lanes AM


Build Out (2035) Ring Rd S W of MLK


Build Out (2035) Ring Rd S Between MLK and Haggerty


Road Segment Dir # of lanes AM


PM


Loma Real W of MLK


Build Out (2035) Loma Real Between MLK and Haggerty


Build Out (2035) Ring Rd S Between Haggerty and McCombs


Loma Real Avenue


Scenario


Build Out (2035) Loma Real Between Haggerty and McCombs


PM


Build Out (2035)
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IX. BUILD OUT (2035) TOTAL TRAFFIC ANALYSIS 


A. LEVEL OF SERVICE EVALUATIONS 
The evaluation of the build out year system was comprised of both AM and PM peak hour 
level of service analyses. Exhibit 12 details the lane assignments and traffic control devices 
for the proposed roadway network that were utilized in the analysis.  The purpose of this 
analysis was to identify any deficiencies within the network as a result of the traffic generated 
by the proposed development.  
 
The following tables detail the results of the analysis for the study area. Table 12 compiles the 
results of the controlled movements at the signalized intersections.  Synchro6TM output sheets 
are provided in the Appendix.     
 


Table 12 - Build Out (2035) Intersection Capacity Analysis 


Delay1 LOS Delay1 LOS
Intersection 10.4 B 23.8 C
Intersection 22.9 C 34.1 C
Intersection 14.0 B 17.1 B
Intersection 23.2 C 16.7 B
Intersection 31.3 C 69.9 E
Intersection 29.1 C 72.5 E
Intersection 40.0 D 56.9 E
Intersection 16.7 B 30.2 C
Intersection 18.4 B 16.9 B
Intersection 21.3 C 52.4 D
Intersection 20.1 C 53.4 D
Intersection 25.2 C 54.7 D
Intersection 11.6 B 17.3 B
Intersection 18.4 B 26.5 C
Intersection 3.2 A 10.6 B
Intersection 17.9 B 41.4 D
Intersection 24.8 C 48.9 D
Intersection 12.2 B 80.0 E
Intersection 24.7 C 78.7 E
Intersection 18.4 B 48.0 D
Intersection 23.9 C 75.8 E


1Delay is reported as HCM delay in sec/veh


MLK @ Patriot Freeway WBFR
MLK @ Patriot Freeway EBFR


Haggerty @ Ring Rd South


McCombs @ Patriot Freeway WBFR


Haggerty @ Patriot Freeway EBFR


MLK @ Loma Real 
Haggerty @ Loma Real
McCombs @ Loma Real


Haggerty @ Patriot Freeway WBFR


McCombs @ Ring Rd South


McCombs @ Patriot Freeway EBFR


Patriot Freeway WBFR @ Painted Dunes
Patriot Freeway EBFR @ Painted Dunes


MLK @ Ring Rd South


Haggerty@ Painted Dunes
McCombs @ Painted Dunes


McCombs @ Ring Rd North 
Ring Rd West @ Painted Dunes


MLK @ Painted Dunes


Intersection Controlled 
Approach


2035 Total
PM Peak


2035 Total
AM Peak


Haggerty @ Ring Rd North
MLK @ Ring Rd North 


 
 
 


Based on the analysis of build out conditions, all of the intersections in the study area will 
operate at an acceptable level of service in the AM peak hour, provided the recommended lane 
configurations are utilized.  Some of the intersections operate at LOS E during the PM peak 
hour.  While this LOS is not desirable for actual operations, LOS E is may be considered 
acceptable for long-term planning.  This analysis is also very conservative, because all of the 
traffic generated by the site was distributed through the major thoroughfare facilities and their 
intersections.  The intersections showing LOS E will likely operate at a higher level of service, 
due to the diversion of traffic to other roadways within the overall network. 
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The Northeast Master Plan’s internal thoroughfare network was analyzed using the following 
assumptions: 
 
• Martin Luther King, Jr. Boulevard and McCombs Street were 6 lane divided major arterials. 
 
• Sean Haggerty Drive was a 4 lane divided minor arterial. 
 


• Painted Dunes Drive was a 4 lane divided collector. 
 
• Loma Real Avenue and Ring Road were 4 lane undivided connectors. 
 
• All intersections were signalized. 
 
• Every approach had both left turn lanes and right turn lanes. 
 


• All left-turn movements within the site were assumed to be protected-only (with the 
exception being the intersection of Painted Dunes Drive with the Ring Road on the far 
western edge of the site). 


 
• Dual left turns were assumed at the following intersections: 
 


o McCombs Street and Painted Dunes Road (northbound only). 
 
o McCombs Street and Ring Road South (northbound only). 
 
o Martin Luther King, Jr. Boulevard and Loma Real Avenue (northbound and southbound). 
 
o Sean Haggerty Drive and Loma Real Avenue (northbound and southbound). 
 
o Painted Dunes Road and Patriot Freeway Westbound Frontage Road (westbound). 


 
Using these assumptions, the levels of service shown in Table 12 were achieved.  Exhibit 14 
displays the recommendations made, based on the intersection LOS and capacity analyses. 
 
It should also be noted that there may be opportunities for alternative, higher capacity 
improvements to be installed at future intersections of the major arterials (MLK and McCombs) 
at their intersections with Patriot Freeway.  For example, a significant volume is projected to 
exit NB Patriot Freeway and proceed NB on MLK.  All of this traffic is forced through the 
signalized intersection.  The installation of a direct connection (as is present for SB traffic) at 
this interchange (which may be needed near build out of the development) is something that 
should be considered by the City, MPO, and TxDOT. 
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X. CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the analyses performed during this traffic impact study, we offer the following conclusions 
and recommendations: 
 
Existing Conditions (2008): 
 
Based on the analysis of existing conditions, all study area intersections currently operate at an 
acceptable level of service during the AM and PM peak hours.   
 
Build Out Background (2035): 


 
Based on the analysis of the 2035 background scenario conditions, all study area intersections are 
projected to operate at an acceptable level of service during the AM and PM peak hours.   
 
Build Out Year (2035) Recommendations: 
 
• Martin Luther King, Jr. Boulevard is recommended to be expanded to a six (6) lane divided 


arterial both through the site and between Loma Real Avenue and Patriot Freeway.  While this 
requires a change to the City of El Paso Master Thoroughfare Plan (this roadway was previously 
listed as a super arterial – 8 lanes); a major arterial should adequately serve the study area. 


 
• McCombs Street is recommended to be expanded to a six (6) lane divided arterial through the site.  


While this requires a change to the City of El Paso Master Thoroughfare Plan (this roadway was 
previously listed as a super arterial – 8 lanes); a major arterial should adequately serve the study 
area. 


  
• Sean Haggerty Drive is recommended to be extended through the site as a four (4) lane divided 


minor arterial, as per the City of El Paso Master Thoroughfare Plan. 
  
• Painted Dunes Road is recommended to be constructed as a four (4) lane divided connector. 
 
• Loma Real Avenue is recommended to be constructed as a four (4) lane undivided connector. 
 
• Ring Road is recommended to be constructed as a four (4) lane undivided connector. 
 
• Ring Road is recommended to intersect McCombs Street, south of Painted Dunes Road and north 


of Loma Real Avenue. 
 
• All major intersections (those analyzed in the report) are projected to require signalization (or 


some other treatment to increase capacity) by 2035.  During each phase of development, the study 
area’s intersections will be further analyzed to determine during which phase the capacity 
improvement is needed. 


 
• Left and right-turn lanes are recommended at each intersection in the study.  This recommendation 


is based on upon projected traffic volumes at the intersections.  Exhibit 14 shows the 
recommended lane uses and traffic control devices.  It is recommended that the length of these 
turn lanes be designed in accordance with TxDOT and City of El Paso standards, respectively. 
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• Turn lanes on Martin Luther King, Jr. Boulevard through the site are recommended to be designed 
to with the same criteria as the existing turn lanes on Martin Luther King, Jr. Boulevard from US 
54 to Loma Real Avenue.  


 
• Dual left turn lanes are recommended at the intersections of: 
 


 McCombs Street and Painted Dunes Road (northbound only) 
 


 McCombs Street and Ring Road South (northbound only) 
 


 Martin Luther King, Jr. Boulevard and Loma Real Avenue (northbound and southbound) 
 


 Sean Haggerty Drive and Loma Real Avenue (northbound and southbound) 
 


 Painted Dunes Road and Patriot Freeway Westbound Frontage Road (westbound) 
 
• At the intersection of Patriot Freeway Westbound Frontage Road and Martin Luther King, Jr. 


Boulevard, the lane configuration under the bridge could be modified to increase the capacity at 
this intersection.  Due to the unbalanced volumes anticipated at this interchange, we recommend 
three northbound lanes with an additional dedicated northbound left lane and one dedicated 
southbound thru lane and one shared-left southbound lane. 


 
• We recommend restriping the Patriot Freeway Eastbound Frontage Road at both McCombs Street 


and Sean Haggerty Drive to include dual lefts as indicated in Exhibit 14. 
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1. Raw Traffic Count Sheets  







Project No. :
Station No. :


Counter No. :


Location: MLK North of US 54
City/State: El Paso, TX


Date:
Day of Week:


Site: El Paso 4,900 Acre Site


Time Peak Time Peak
24:00 12:00
0:15 28 24 12:15 135 115
0:30 28 26 12:30 125 144
0:45 18 11 12:45 117 155
1:00 19 93 12 73 13:00 134 511 135 549
1:15 14 15 13:15 113 133
1:30 14 9 13:30 132 154
1:45 12 9 13:45 128 123
2:00 10 50 4 37 14:00 131 504 112 522
2:15 9 10 14:15 132 143
2:30 20 3 14:30 138 147
2:45 12 5 14:45 163 126
3:00 13 54 2 20 15:00 208 641 156 572
3:15 5 13 15:15 223 193
3:30 5 7 15:30 177 215
3:45 12 10 15:45 187 257


Automatic Traffic Counts


68200.010


Average Daily Traffic (24-Hour Count)


Southbound


May 15, 2008
Thursday


Southbound NorthboundNorthbound
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Time of Day Northbound Southbound


3:45 12 10 15:45 187 257
4:00 10 32 15 45 16:00 261 848 234 899
4:15 14 15 16:15 317 205
4:30 10 19 16:30 308 245
4:45 14 35 16:45 281 240
5:00 27 65 36 105 17:00 299 1,205 236 926
5:15 25 54 17:15 * 284 272
5:30 36 80 17:30 * 281 240
5:45 53 112 17:45 * 310 254
6:00 74 188 109 355 18:00 * 270 1,145 304 1,070
6:15 111 114 18:15 249 213
6:30 112 156 18:30 248 155
6:45 133 231 18:45 190 133
7:00 171 527 215 716 19:00 189 876 123 624
7:15 173 288 19:15 192 111
7:30 * 197 378 19:30 168 130
7:45 * 221 443 19:45 184 141
8:00 * 179 770 364 1,473 20:00 199 743 121 503
8:15 * 151 748 310 1,495 20:15 159 118
8:30 149 310 20:30 146 121
8:45 174 251 20:45 159 84
9:00 170 644 162 1,033 21:00 155 619 83 406
9:15 110 136 21:15 138 93
9:30 121 132 21:30 114 73
9:45 76 141 21:45 108 64


10:00 95 402 180 589 22:00 106 466 63 293
10:15 115 170 22:15 98 52
10:30 104 112 22:30 74 46
10:45 124 144 22:45 74 39
11:00 107 450 130 556 23:00 72 318 38 175
11:15 110 120 23:15 57 33
11:30 127 138 23:30 45 27
11:45 86 152 23:45 44 26
12:00 139 462 123 533 24:00 38 184 19 105


7:15 8:15 Directional Volumes
24-Hour Volume


17:00 18:00PM Peak Hour
% of ADT


9.4%


9.2%


% of ADT 23,976
12,179AM Peak Hour 11,797


MLK


DRAFT







Project No. :
Station No. :


Counter No. :


Location: McCombs North of US 54
City/State: El Paso, TX


Date:
Day of Week:


Site: El Paso 4,900 Acre Site


Time Peak Time Peak
24:00 12:00
0:15 10 5 12:15 42 57
0:30 5 1 12:30 56 56
0:45 9 3 12:45 66 54
1:00 7 31 2 11 13:00 51 215 49 216
1:15 9 3 13:15 53 41
1:30 5 5 13:30 71 50
1:45 9 1 13:45 46 50
2:00 4 27 6 15 14:00 75 245 45 186
2:15 4 0 14:15 68 46
2:30 4 2 14:30 60 60
2:45 5 2 14:45 59 74
3:00 8 21 1 5 15:00 64 251 72 252
3:15 3 2 15:15 79 60
3:30 2 2 15:30 57 77
3:45 0 5 15:45 95 89


May 15, 2008
Thursday


Southbound NorthboundNorthbound


Automatic Traffic Counts


68200.010


Average Daily Traffic (24-Hour Count)


Southbound
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Time of Day Northbound Southbound


3:45 0 5 15:45 95 89
4:00 1 6 9 18 16:00 98 329 64 290
4:15 2 4 16:15 100 59
4:30 4 5 16:30 86 80
4:45 3 13 16:45 96 80
5:00 6 15 11 33 17:00 93 375 52 271
5:15 3 15 17:15 * 117 60
5:30 17 32 17:30 * 119 84
5:45 16 25 17:45 * 94 77
6:00 26 62 36 108 18:00 * 99 429 67 288
6:15 23 47 18:15 77 55
6:30 37 69 18:30 83 61
6:45 46 82 18:45 70 53
7:00 69 175 90 288 19:00 59 289 49 218
7:15 * 64 83 19:15 59 48
7:30 * 61 93 19:30 67 44
7:45 * 54 123 19:45 51 31
8:00 * 51 230 111 410 20:00 43 220 30 153
8:15 48 90 20:15 56 49
8:30 33 81 20:30 39 30
8:45 36 86 20:45 41 29
9:00 43 160 67 324 21:00 42 178 29 137
9:15 32 75 21:15 45 30
9:30 36 58 21:30 38 18
9:45 32 60 21:45 41 20


10:00 38 138 60 253 22:00 32 156 29 97
10:15 44 56 22:15 39 13
10:30 37 62 22:30 29 14
10:45 48 60 22:45 29 6
11:00 35 164 53 231 23:00 25 122 8 41
11:15 33 49 23:15 20 9
11:30 53 48 23:30 15 5
11:45 44 54 23:45 21 4
12:00 44 174 67 218 24:00 18 74 5 23


7:00 8:00 Directional Volumes
24-Hour Volume


17:00 18:00


4,086AM Peak Hour 4,086


PM Peak Hour
% of ADT


7.8%


8.8%


% of ADT 8,172


McCombs


DRAFT







North-South street:
East-West street:


1
Date recorded:


22


C T C T C T C T C T C T C T C T C T C U-Turn C T C T
7:00 AM 7:15 AM 38 157 0 0 49 0 0 0 0 11 4 12 13
7:15 AM 7:30 AM 35 180 0 0 50 0 0 0 0 10 2 14 17
7:30 AM 7:45 AM 35 194 0 0 72 0 0 0 0 15 3 16 24
7:45 AM 8:00 AM 31 160 0 0 99 0 0 0 0 10 5 14 14
8:00 AM 8:15 AM 31 127 0 0 81 0 0 0 0 13 11 15 10
8:15 AM 8:30 AM 35 135 0 0 70 0 0 0 0 10 7 20 9
8:30 AM 8:45 AM 23 175 0 0 61 0 0 0 0 14 6 9 4
8:45 AM 9:00 AM 25 149 0 0 30 0 0 0 0 10 8 11 9


253 0 1277 0 0 0 0 0 512 0 0 0 0 0 0 0 0 0 93 46 111 0 100 0
132 0 661 0 0 0 0 302 0 0 0 0 0 0 0 0 0 48 21 59 0 65 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 EBFR
Time Period: 7:00 - 9:00 AM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


MLK


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


132 0 661 0 0 0 0 302 0 0 0 0 0 0 0 0 0 48 21 59 0 65 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 65 34%
7:00 AM 7:15 AM 0% 100% 0% 59 31%
7:15 AM 7:30 AM 0 302 0 48 25%
7:30 AM 7:45 AM
7:45 AM 8:00 AM
8:00 AM 8:15 AM
8:15 AM 8:30 AM
8:30 AM 8:45 AM
8:45 AM 9:00 AM


0 0 0 0 0% 0 132 661 0
0 0 0 0 0% 0 17% 83% 0%


Peak Movement Total 0% 0
Peak Turn Percent


Approach:
Vehicle Type


US 54 EBFR


M
LK


Total
Peak Total


0 0
0% 0%


Peak Hour 7:15 AM 8:15 AM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.72 0.92 0.680.94 0.85 0.00 0.76 0.00


25% 31% 34%
793 302 0 193


65
17% 83% 0% 0% 100% 0% 0% 0% 0%


0 0 0 0 48 59
Peak Total


132 661 0 0 302


N


DRAFT







North-South street:
East-West street:


3
Date recorded:


22


C T C T C T C T C T C T C T C T C T C U-Turn C T C T
4:00 PM 4:15 PM 16 287 0 0 59 0 0 0 0 10 4 22 10
4:15 PM 4:30 PM 22 278 0 0 73 0 0 0 0 13 8 27 18
4:30 PM 4:45 PM 23 263 0 0 77 0 0 0 0 13 9 29 13
4:45 PM 5:00 PM 32 284 0 0 65 0 0 0 0 16 5 12 20
5:00 PM 5:15 PM 24 263 0 0 80 0 0 0 0 11 7 15 17
5:15 PM 5:30 PM 25 273 0 0 80 0 0 0 0 27 9 18 9
5:30 PM 5:45 PM 30 309 0 0 81 0 0 0 0 16 10 11 7
5:45 PM 6:00 PM 34 264 0 0 102 0 0 0 0 14 9 21 11


206 0 2221 0 0 0 0 0 617 0 0 0 0 0 0 0 0 0 120 61 155 0 105 0
113 0 1109 0 0 0 0 343 0 0 0 0 0 0 0 0 0 68 35 65 0 44 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 EBFR
Time Period: 4:00 - 6:00 PM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


MLK


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


113 0 1109 0 0 0 0 343 0 0 0 0 0 0 0 0 0 68 35 65 0 44 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 44 21%
4:00 PM 4:15 PM 0% 100% 0% 65 31%
4:15 PM 4:30 PM 0 343 0 68 32%
4:30 PM 4:45 PM
4:45 PM 5:00 PM
5:00 PM 5:15 PM
5:15 PM 5:30 PM
5:30 PM 5:45 PM
5:45 PM 6:00 PM


0 0 0 0 0% 0 113 1109 0
0 0 0 0 0% 0 9% 91% 0%


Peak Movement Total 0% 0
Peak Turn Percent


Approach:
Vehicle Type


US 54 EBFR


M
LK


Total
Peak Total


0 0
0% 0%


Peak Hour 5:00 PM 6:00 PM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.72 0.77 0.650.83 0.90 0.00 0.84 0.00


32% 31% 21%
1222 343 0 212


44
9% 91% 0% 0% 100% 0% 0% 0% 0%


0 0 0 0 68 65
Peak Total


113 1109 0 0 343


N


DRAFT







North-South street:
East-West street:


1
Date recorded:


22


C T C T C T C T C T C T C U-turn C T C T C T C T C T
7:00 AM 7:15 AM 0 76 8 18 39 0 118 24 19 12 0 0 0
7:15 AM 7:30 AM 0 85 9 21 40 0 141 22 16 20 0 0 0
7:30 AM 7:45 AM 0 96 7 22 65 0 130 21 21 15 0 0 0
7:45 AM 8:00 AM 0 74 14 38 72 0 118 14 21 27 0 0 0
8:00 AM 8:15 AM 0 68 11 16 78 0 94 7 25 14 0 0 0
8:15 AM 8:30 AM 0 57 9 19 69 0 105 13 17 14 0 0 0
8:30 AM 8:45 AM 0 59 7 11 55 0 138 10 23 15 0 0 0
8:45 AM 9:00 AM 0 47 8 11 29 0 127 11 17 23 0 0 0


0 0 562 0 73 0 156 0 447 0 0 0 971 122 159 0 140 0 0 0 0 0 0 0
0 0 323 0 41 0 97 255 0 0 0 483 64 83 0 76 0 0 0 0 0 0 0Peak Total


thru right
Vehicle Type


Total


thru right left thru right left
Time Northbound Southbound Eastbound Westbound


Movement left thru left


US 54 EBFR
Time Period: 7:00 - 9:00 AM


Traffic Count Sub GRAM
Thursday May 15, 2008


Comments:


Location: El Paso 4,900 Acre Site
Project #: 68200.010


Kentworth


right


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


0 0 323 0 41 0 97 255 0 0 0 483 64 83 0 76 0 0 0 0 0 0 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 0 0%
7:00 AM 7:15 AM 0% 72% 28% 0 0%
7:15 AM 7:30 AM 0 255 97 0 0%
7:30 AM 7:45 AM
7:45 AM 8:00 AM
8:00 AM 8:15 AM
8:15 AM 8:30 AM
8:30 AM 8:45 AM
8:45 AM 9:00 AM


0 0 0 0 68% 483 0 323 41
0 0 0 0 12% 83 0% 89% 11%


Peak Movement Total 11% 76
Peak Turn Percent


0 0


K
en


tw
or


th


0% 0%


Peak Interchange


US 54 EBFR


U-Turns


Peak Hour 7:15 AM


Total


Vehicle Type


Peak Total


Time
Approach:


364 352 706 0
0%


8:15 AM Peak Hour Approach Traffic Volume and Percentage


0% 68% 12% 11% 0% 0%
83 76 0 0 0


0% 89% 11% 28% 72%
323 41 97 255 0 483


Peak Total
0


0.84 0.73 0.00 0.700.82 0.00 0.84 0.83


N


DRAFT







North-South street:
East-West street:


3
Date recorded:


22


C T C T C T C T C T C T C U-turn C T C T C T C T C T
4:00 PM 4:15 PM 0 101 22 24 47 0 212 2 39 43 0 0 0
4:15 PM 4:30 PM 0 74 13 23 59 0 214 5 52 35 0 0 0
4:30 PM 4:45 PM 0 86 16 28 59 0 214 7 36 41 0 0 0
4:45 PM 5:00 PM 0 89 8 17 66 0 213 16 45 54 0 0 0
5:00 PM 5:15 PM 0 81 12 27 73 0 206 11 45 59 0 0 0
5:15 PM 5:30 PM 0 81 13 27 73 0 228 14 50 63 0 0 0
5:30 PM 5:45 PM 0 112 16 22 81 0 234 4 33 57 0 0 0
5:45 PM 6:00 PM 0 101 14 14 103 0 193 12 49 60 0 0 0


0 0 725 0 114 0 182 0 561 0 0 0 1714 71 349 0 412 0 0 0 0 0 0 0
0 0 375 0 55 0 90 330 0 0 0 861 41 177 0 239 0 0 0 0 0 0 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 EBFR
Time Period: 4:00 - 6:00 PM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


Kentworth


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


0 0 375 0 55 0 90 330 0 0 0 861 41 177 0 239 0 0 0 0 0 0 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 0 0%
4:00 PM 4:15 PM 0% 79% 21% 0 0%
4:15 PM 4:30 PM 0 330 90 0 0%
4:30 PM 4:45 PM
4:45 PM 5:00 PM
5:00 PM 5:15 PM
5:15 PM 5:30 PM
5:30 PM 5:45 PM
5:45 PM 6:00 PM


0 0 0 0 65% 861 0 375 55
0 0 0 0 13% 177 0% 87% 13%


Peak Movement Total 18% 239
Peak Turn Percent


Approach:
Vehicle Type


US 54 EBFR


K
en


tw
or


th


Total
Peak Total


0 0
0% 0%


Peak Hour 5:00 PM 6:00 PM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.93 0.89 0.950.84 0.86 0.00 0.80 0.00


0% 0% 0%
430 420 1318 0


0
0% 87% 13% 21% 79% 0% 65% 13% 18%


0 861 177 239 0 0
Peak Total


0 375 55 90 330


N


DRAFT







North-South street:
East-West street:


1
Date recorded:


22


C T C T C T C T C T C T C T C T C T C U-Turn C T C T
7:00 AM 7:15 AM 62 41 0 0 11 12 0 0 0 1 0 146 6
7:15 AM 7:30 AM 79 39 0 0 23 23 0 0 0 0 1 159 14
7:30 AM 7:45 AM 96 37 0 0 33 14 0 0 0 0 3 226 20
7:45 AM 8:00 AM 80 26 0 0 20 13 0 0 0 1 11 153 11
8:00 AM 8:15 AM 68 23 0 0 8 24 0 0 0 1 11 117 10
8:15 AM 8:30 AM 78 22 0 0 11 10 0 0 0 2 6 126 14
8:30 AM 8:45 AM 57 18 0 0 10 14 0 0 0 0 3 132 5
8:45 AM 9:00 AM 40 21 0 0 4 19 0 0 0 1 4 107 3


560 0 227 0 0 0 0 0 120 0 129 0 0 0 0 0 0 0 6 39 1166 0 83 0
317 0 143 0 0 0 0 87 0 62 0 0 0 0 0 0 0 2 15 684 0 51 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 WBFR
Time Period: 7:00 - 9:00 AM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


Sean Haggerty


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


317 0 143 0 0 0 0 87 0 62 0 0 0 0 0 0 0 2 15 684 0 51 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 51 7%
7:00 AM 7:15 AM 42% 58% 0% 684 91%
7:15 AM 7:30 AM 62 87 0 2 0%
7:30 AM 7:45 AM
7:45 AM 8:00 AM
8:00 AM 8:15 AM
8:15 AM 8:30 AM
8:30 AM 8:45 AM
8:45 AM 9:00 AM


0 0 0 0 0% 0 317 143 0
0 0 0 0 0% 0 69% 31% 0%


Peak Movement Total 0% 0
Peak Turn Percent


Approach:
Vehicle Type


US 54 WBFR


Se
an


 H
ag


ge
rt


yTotal
Peak Total


0 0
0% 0%


Peak Hour 7:00 AM 8:00 AM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.35 0.76 0.640.83 0.87 0.00 0.66 0.00


0% 91% 7%
460 149 0 752


51
69% 31% 0% 0% 58% 42% 0% 0% 0%


62 0 0 0 2 684
Peak Total


317 143 0 0 87


N


DRAFT







North-South street:
East-West street:


3
Date recorded:


22


C T C T C T C T C T C T C T C T C T C U-Turn C T C T
4:00 PM 4:15 PM 34 10 0 0 16 23 0 0 0 5 5 106 10
4:15 PM 4:30 PM 44 20 0 0 7 24 0 0 0 1 3 137 9
4:30 PM 4:45 PM 40 21 0 0 18 17 0 0 0 2 3 120 6
4:45 PM 5:00 PM 45 19 0 0 12 12 0 0 0 2 1 118 13
5:00 PM 5:15 PM 33 28 0 0 8 16 0 0 0 4 4 148 8
5:15 PM 5:30 PM 48 15 0 0 9 14 0 0 0 0 4 137 12
5:30 PM 5:45 PM 45 14 0 0 10 10 0 0 0 1 1 115 8
5:45 PM 6:00 PM 46 25 0 0 9 10 0 0 0 2 1 98 6


335 0 152 0 0 0 0 0 89 0 126 0 0 0 0 0 0 0 17 22 979 0 72 0
172 0 82 0 0 0 0 36 0 50 0 0 0 0 0 0 0 7 10 498 0 34 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 WBFR
Time Period: 4:00 - 7:00 PM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


Sean Haggerty


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


172 0 82 0 0 0 0 36 0 50 0 0 0 0 0 0 0 7 10 498 0 34 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 34 6%
4:00 PM 4:15 PM 58% 42% 0% 498 91%
4:15 PM 4:30 PM 50 36 0 7 1%
4:30 PM 4:45 PM
4:45 PM 5:00 PM
5:00 PM 5:15 PM
5:15 PM 5:30 PM
5:30 PM 5:45 PM
5:45 PM 6:00 PM


0 0 0 0 0% 0 172 82 0
0 0 0 0 0% 0 68% 32% 0%


Peak Movement Total 0% 0
Peak Turn Percent


Approach:
Vehicle Type


US 54 WBFR


Se
an


 H
ag


ge
rt


yTotal
Peak Total


0 0
0% 0%


Peak Hour 5:00 PM 6:00 PM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.53 0.84 0.710.90 0.73 0.00 0.90 0.00


1% 91% 6%
254 86 0 549


34
68% 32% 0% 0% 42% 58% 0% 0% 0%


50 0 0 0 7 498
Peak Total


172 82 0 0 36


N


DRAFT







North-South street:
East-West street:


1
Date recorded:


22


C T C T C T C T C T C T C U-turn C T C T C T C T C T
7:00 AM 7:15 AM 0 69 0 1 11 0 26 30 103 46 0 0 0
7:15 AM 7:30 AM 0 86 0 10 13 0 30 47 142 58 0 0 0
7:30 AM 7:45 AM 0 110 0 8 25 0 24 38 122 56 0 0 0
7:45 AM 8:00 AM 0 85 0 3 18 0 20 36 111 7 0 0 0
8:00 AM 8:15 AM 0 91 0 0 10 0 12 41 82 63 0 0 0
8:15 AM 8:30 AM 0 75 0 0 13 0 15 22 110 46 0 0 0
8:30 AM 8:45 AM 0 64 0 0 10 0 15 14 82 45 0 0 0
8:45 AM 9:00 AM 0 41 0 0 5 0 17 23 83 33 0 0 0


0 0 621 0 0 0 22 0 105 0 0 0 159 251 835 0 354 0 0 0 0 0 0 0
0 0 350 0 0 0 22 67 0 0 0 100 151 478 0 167 0 0 0 0 0 0 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 EBFR
Time Period: 7:00 - 9:00 AM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


Sean Haggerty


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


0 0 350 0 0 0 22 67 0 0 0 100 151 478 0 167 0 0 0 0 0 0 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 0 0%
7:00 AM 7:15 AM 0% 75% 25% 0 0%
7:15 AM 7:30 AM 0 67 22 0 0%
7:30 AM 7:45 AM
7:45 AM 8:00 AM
8:00 AM 8:15 AM
8:15 AM 8:30 AM
8:30 AM 8:45 AM
8:45 AM 9:00 AM


0 0 0 0 11% 100 0 350 0
0 0 0 0 53% 478 0% 100% 0%


Peak Movement Total 19% 167
Peak Turn Percent


Approach:
Vehicle Type


US 54 EBFR


Se
an


 H
ag


ge
rt


yTotal
Peak Total


0 0
0% 0%


Peak Hour 7:00 AM 8:00 AM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.81 0.84 0.720.80 #DIV/0! 0.00 0.67 0.00


0% 0% 0%
350 89 896 0


0
0% 100% 0% 25% 75% 0% 11% 53% 19%


0 100 478 167 0 0
Peak Total


0 350 0 22 67


N


DRAFT







North-South street:
East-West street:


3
Date recorded:


22


C T C T C T C T C T C T C U-turn C T C T C T C T C T
4:00 PM 4:15 PM 0 36 0 0 20 0 6 14 130 93 0 0 0
4:15 PM 4:30 PM 0 54 0 0 9 0 12 17 127 94 0 0 0
4:30 PM 4:45 PM 0 49 1 0 20 0 14 12 132 87 0 0 0
4:45 PM 5:00 PM 0 49 0 0 15 0 12 5 135 85 0 0 0
5:00 PM 5:15 PM 0 40 2 0 12 0 20 8 165 111 0 0 0
5:15 PM 5:30 PM 0 49 2 0 8 0 13 11 144 121 0 0 0
5:30 PM 5:45 PM 0 50 1 0 12 0 9 14 157 106 0 0 0
5:45 PM 6:00 PM 0 53 2 0 11 0 15 17 144 112 0 0 0


0 0 380 0 8 0 0 0 107 0 0 0 101 98 1134 0 809 0 0 0 0 0 0 0
0 0 192 0 7 0 0 43 0 0 0 57 50 610 0 450 0 0 0 0 0 0 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 EBFR
Time Period: 4:00 - 7:00 PM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


Sean Haggerty


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


0 0 192 0 7 0 0 43 0 0 0 57 50 610 0 450 0 0 0 0 0 0 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 0 0%
4:00 PM 4:15 PM 0% 100% 0% 0 0%
4:15 PM 4:30 PM 0 43 0 0 0%
4:30 PM 4:45 PM
4:45 PM 5:00 PM
5:00 PM 5:15 PM
5:15 PM 5:30 PM
5:30 PM 5:45 PM
5:45 PM 6:00 PM


0 0 0 0 5% 57 0 192 7
0 0 0 0 52% 610 0% 96% 4%


Peak Movement Total 39% 450
Peak Turn Percent


Approach:
Vehicle Type


US 54 EBFR


Se
an


 H
ag


ge
rt


yTotal
Peak Total


0 0
0% 0%


Peak Hour 5:00 PM 6:00 PM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.84 0.92 0.930.91 0.88 0.00 0.90 0.00


0% 0% 0%
199 43 1167 0


0
0% 96% 4% 0% 100% 0% 5% 52% 39%


0 57 610 450 0 0
Peak Total


0 192 7 0 43


N


DRAFT







North-South street:
East-West street:


1
Date recorded:


22


C T C T C T C T C T C T C T C T C T C U-Turn C T C T
7:00 AM 7:15 AM 70 64 0 0 24 49 0 0 0 6 0 24 1
7:15 AM 7:30 AM 71 57 0 0 42 48 0 0 0 2 0 24 1
7:30 AM 7:45 AM 95 54 0 0 42 82 0 0 0 2 0 27 0
7:45 AM 8:00 AM 40 49 0 0 38 71 0 0 0 3 0 21 0
8:00 AM 8:15 AM 46 43 0 0 35 56 0 0 0 6 0 21 0
8:15 AM 8:30 AM 47 29 0 0 30 49 0 0 0 5 0 32 0
8:30 AM 8:45 AM 30 41 0 0 35 50 0 0 0 5 0 34 0
8:45 AM 9:00 AM 29 35 0 0 28 34 0 0 0 2 0 35 1


428 0 372 0 0 0 0 0 274 0 439 0 0 0 0 0 0 0 31 0 218 0 3 0
276 0 224 0 0 0 0 146 0 250 0 0 0 0 0 0 0 13 0 96 0 2 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 WBFR
Time Period: 7:00 - 9:00 AM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


McCombs


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


276 0 224 0 0 0 0 146 0 250 0 0 0 0 0 0 0 13 0 96 0 2 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 2 2%
7:00 AM 7:15 AM 63% 37% 0% 96 86%
7:15 AM 7:30 AM 250 146 0 13 12%
7:30 AM 7:45 AM
7:45 AM 8:00 AM
8:00 AM 8:15 AM
8:15 AM 8:30 AM
8:30 AM 8:45 AM
8:45 AM 9:00 AM


0 0 0 0 0% 0 276 224 0
0 0 0 0 0% 0 55% 45% 0%


Peak Movement Total 0% 0
Peak Turn Percent


Approach:
Vehicle Type


US 54 WBFR


M
cC


om
bs


Total
Peak Total


0 0
0% 0%


Peak Hour 7:00 AM 8:00 AM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.54 0.89 0.500.73 0.88 0.00 0.87 0.00


12% 86% 2%
500 396 0 111


2
55% 45% 0% 0% 37% 63% 0% 0% 0%


250 0 0 0 13 96
Peak Total


276 224 0 0 146


N


DRAFT







North-South street:
East-West street:


3
Date recorded:


22


C T C T C T C T C T C T C T C T C T C U-Turn C T C T
4:00 PM 4:15 PM 18 82 0 0 32 26 0 0 0 11 0 49 0
4:15 PM 4:30 PM 18 83 0 0 40 37 0 0 0 13 1 68 1
4:30 PM 4:45 PM 29 92 0 0 41 32 0 0 0 5 0 51 0
4:45 PM 5:00 PM 26 98 0 0 32 20 0 0 0 10 0 65 0
5:00 PM 5:15 PM 26 103 0 0 35 26 0 0 0 22 0 108 0
5:15 PM 5:30 PM 30 106 0 0 39 40 0 0 0 19 0 42 0
5:30 PM 5:45 PM 26 98 0 0 39 34 0 0 0 12 0 49 0
5:45 PM 6:00 PM 20 105 0 0 35 29 0 0 0 7 0 43 0


193 0 767 0 0 0 0 0 293 0 244 0 0 0 0 0 0 0 99 1 475 0 1 0
102 0 412 0 0 0 0 148 0 129 0 0 0 0 0 0 0 60 0 242 0 0 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 WBFR
Time Period: 4:00 - 7:00 PM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


McCombs


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


102 0 412 0 0 0 0 148 0 129 0 0 0 0 0 0 0 60 0 242 0 0 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 0 0%
4:00 PM 4:15 PM 47% 53% 0% 242 80%
4:15 PM 4:30 PM 129 148 0 60 20%
4:30 PM 4:45 PM
4:45 PM 5:00 PM
5:00 PM 5:15 PM
5:15 PM 5:30 PM
5:30 PM 5:45 PM
5:45 PM 6:00 PM


0 0 0 0 0% 0 102 412 0
0 0 0 0 0% 0 20% 80% 0%


Peak Movement Total 0% 0
Peak Turn Percent


Approach:
Vehicle Type


US 54 WBFR


M
cC


om
bs


Total
Peak Total


0 0
0% 0%


Peak Hour 5:00 PM 6:00 PM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.68 0.560.85 0.97 0.00 0.95 0.00


20% 80% 0%
514 277 0 302


0
20% 80% 0% 0% 53% 47% 0% 0% 0%


129 0 0 0 60 242
Peak Total


102 412 0 0 148


N


DRAFT







North-South street:
East-West street:


1
Date recorded:


22


C T C T C T C T C T C T C U-turn C T C T C T C T C T
7:00 AM 7:15 AM 0 97 6 0 22 0 32 24 69 5 0 0 0
7:15 AM 7:30 AM 0 116 16 0 42 0 29 26 88 13 0 0 0
7:30 AM 7:45 AM 0 102 13 0 52 0 24 21 74 22 0 0 0
7:45 AM 8:00 AM 0 70 8 0 41 0 20 11 34 13 0 0 0
8:00 AM 8:15 AM 0 61 7 0 39 0 18 12 46 10 0 0 0
8:15 AM 8:30 AM 0 57 3 0 35 0 23 15 84 5 0 0 0
8:30 AM 8:45 AM 0 51 5 0 39 0 21 12 57 8 0 0 0
8:45 AM 9:00 AM 0 52 8 3 26 0 13 10 54 13 0 0 0


0 0 606 0 66 0 3 0 296 0 0 0 180 131 506 0 89 0 0 0 0 0 0 0
0 0 385 0 43 0 0 157 0 0 0 105 82 265 0 53 0 0 0 0 0 0 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 EBFR
Time Period: 7:00 - 9:00 AM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


McCombs


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


0 0 385 0 43 0 0 157 0 0 0 105 82 265 0 53 0 0 0 0 0 0 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 0 0%
7:00 AM 7:15 AM 0% 100% 0% 0 0%
7:15 AM 7:30 AM 0 157 0 0 0%
7:30 AM 7:45 AM
7:45 AM 8:00 AM
8:00 AM 8:15 AM
8:15 AM 8:30 AM
8:30 AM 8:45 AM
8:45 AM 9:00 AM


0 0 0 0 21% 105 0 385 43
0 0 0 0 52% 265 0% 90% 10%


Peak Movement Total 10% 53
Peak Turn Percent


Approach:
Vehicle Type


US 54 EBFR


M
cC


om
bs


Total
Peak Total


0 0
0% 0%


Peak Hour 7:00 AM 8:00 AM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.83 0.75 0.600.83 0.67 0.00 0.75 0.00


0% 0% 0%
428 157 505 0


0
0% 90% 10% 0% 100% 0% 21% 52% 10%


0 105 265 53 0 0
Peak Total


0 385 43 0 157


N


DRAFT







North-South street:
East-West street:


3
Date recorded:


22


C T C T C T C T C T C T C U-turn C T C T C T C T C T
4:00 PM 4:15 PM 0 41 3 0 46 0 69 14 44 12 0 0 0
4:15 PM 4:30 PM 0 48 8 0 51 0 52 8 37 20 0 0 0
4:30 PM 4:45 PM 0 66 4 0 44 0 58 7 32 27 0 0 0
4:45 PM 5:00 PM 0 58 1 0 44 0 62 9 31 24 0 0 0
5:00 PM 5:15 PM 0 68 8 0 67 0 68 19 48 30 0 0 0
5:15 PM 5:30 PM 0 59 9 0 52 0 75 12 39 25 0 0 0
5:30 PM 5:45 PM 0 67 7 0 49 0 56 12 36 39 0 0 0
5:45 PM 6:00 PM 0 76 4 0 38 0 45 11 43 31 0 0 0


0 0 483 0 44 0 0 0 391 0 0 0 485 92 310 0 208 0 0 0 0 0 0 0
0 0 270 0 28 0 0 206 0 0 0 244 54 166 0 125 0 0 0 0 0 0 0Peak Total


Total


right left thru right
Vehicle Type


Westbound
Movement left thru right left thru right left thru


Comments:


Time Northbound Southbound Eastbound


US 54 EBFR
Time Period: 4:00 - 6:00 PM


Thursday May 15, 2008
Traffic Count Sub GRAM


Location: El Paso 4,900 Acre Site
Project #: 68200.010


McCombs


Kimley-Horn and Associates, Inc.
801 Cherry Street, Unit 11, Suite 950


Fort Worth, Texas 76012


0 0 270 0 28 0 0 206 0 0 0 244 54 166 0 125 0 0 0 0 0 0 0
Peak Movement Total
Peak Turn Percent
Peak Approach Total
Peak Hour Factor (PHF)


-


C T C T 0 0%
4:00 PM 4:15 PM 0% 100% 0% 0 0%
4:15 PM 4:30 PM 0 206 0 0 0%
4:30 PM 4:45 PM
4:45 PM 5:00 PM
5:00 PM 5:15 PM
5:15 PM 5:30 PM
5:30 PM 5:45 PM
5:45 PM 6:00 PM


0 0 0 0 41% 244 0 270 28
0 0 0 0 28% 166 0% 91% 9%


Peak Movement Total 21% 125
Peak Turn Percent


Approach:
Vehicle Type


US 54 EBFR


M
cC


om
bs


Total
Peak Total


0 0
0% 0%


Peak Hour 5:00 PM 6:00 PM Peak Hour Approach Traffic Volume and Percentage
Peak Interchange


Time U-Turns


0.86 0.86 0.800.89 0.78 0.00 0.77 0.00


0% 0% 0%
298 206 589 0


0
0% 91% 9% 0% 100% 0% 41% 28% 21%


0 244 166 125 0 0
Peak Total


0 270 28 0 206


N


DRAFT
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El Paso, Texas 


 


2.  Existing (2008) Peak Hour Traffic Analysis 







Hunt Communities - El Paso Land Study Existing AM Traffic
16: Patriot Frwy WBFR & McCombs 6/2/2008


Hunt Communities - El Paso Land Study  5/19/2008 Existing AM Traffic Synchro 6 Report
Kimley-Horn and Associates, Inc. Page 16


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 5085 5085 1583
Flt Permitted 0.95 1.00 1.00 0.65 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1211 5085 5085 1583
Volume (vph) 0 0 0 13 96 2 276 224 0 0 146 250
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 14 101 2 291 236 0 0 154 263
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 0 0 0 194
Lane Group Flow (vph) 0 0 0 14 101 0 291 236 0 0 154 69
Turn Type custom Perm pm+pt Perm
Protected Phases 8 16 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6 6
Actuated Green, G (s) 15.8 15.8 15.8 54.2 59.2 21.4 21.4
Effective Green, g (s) 16.8 16.8 16.8 56.2 60.2 22.4 22.4
Actuated g/C Ratio 0.20 0.20 0.20 0.66 0.71 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 679 699 313 1023 3601 1340 417
v/s Ratio Prot 0.00 c0.03 c0.11 0.05 0.03
v/s Ratio Perm 0.00 c0.07 0.04
v/c Ratio 0.02 0.14 0.00 0.28 0.07 0.11 0.17
Uniform Delay, d1 27.5 28.2 27.4 5.8 3.8 23.8 24.1
Progression Factor 1.00 1.00 1.00 0.99 0.60 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.0 0.2 0.0 0.2 0.9
Delay (s) 27.5 28.3 27.4 5.9 2.3 23.9 25.0
Level of Service C C C A A C C
Approach Delay (s) 0.0 28.2 4.3 24.6
Approach LOS A C A C


Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 5085 1583 5085
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 5085 1583 5085
Volume (vph) 105 265 53 0 0 0 0 385 43 0 157 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 111 279 56 0 0 0 0 405 45 0 165 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 31 0 0 0
Lane Group Flow (vph) 111 279 18 0 0 0 0 405 14 0 165 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 26.4 26.4 26.4 25.7 25.7 48.6
Effective Green, g (s) 27.4 27.4 27.4 26.7 26.7 49.6
Actuated g/C Ratio 0.32 0.32 0.32 0.31 0.31 0.58
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1107 1141 510 1597 497 2967
v/s Ratio Prot 0.03 c0.08 c0.08 c0.03
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.10 0.24 0.04 0.25 0.03 0.06
Uniform Delay, d1 20.2 21.2 19.7 21.7 20.2 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.07
Incremental Delay, d2 0.0 0.1 0.0 0.4 0.1 0.0
Delay (s) 20.2 21.3 19.8 22.1 20.3 8.2
Level of Service C C B C C A
Approach Delay (s) 20.8 0.0 21.9 8.2
Approach LOS C A C A


Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.20
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 5085 5085
Flt Permitted 0.95 1.00 1.00 0.55 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1027 5085 5085
Volume (vph) 0 0 0 48 59 65 132 661 0 0 302 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 51 62 68 139 696 0 0 318 0
RTOR Reduction (vph) 0 0 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 51 62 14 139 696 0 0 318 0
Turn Type Perm Perm pm+pt
Protected Phases 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6
Actuated Green, G (s) 14.9 14.9 14.9 50.1 55.1 32.0
Effective Green, g (s) 15.9 15.9 15.9 52.1 56.1 33.0
Actuated g/C Ratio 0.20 0.20 0.20 0.65 0.70 0.41
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 1.0 2.0
Lane Grp Cap (vph) 352 703 315 846 3566 2098
v/s Ratio Prot 0.02 0.04 c0.14 0.06
v/s Ratio Perm c0.03 0.01 0.07
v/c Ratio 0.14 0.09 0.04 0.16 0.20 0.15
Uniform Delay, d1 26.4 26.1 25.9 5.3 4.1 14.7
Progression Factor 1.00 1.00 1.00 0.16 0.14 1.00
Incremental Delay, d2 0.1 0.0 0.0 0.0 0.0 0.2
Delay (s) 26.5 26.2 25.9 0.9 0.6 14.9
Level of Service C C C A A B
Approach Delay (s) 0.0 26.2 0.6 14.9
Approach LOS A C A B


Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 1583 5085 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.47 1.00
Satd. Flow (perm) 3433 3539 1583 5085 1583 884 3539
Volume (vph) 483 83 76 0 0 0 0 323 41 97 255 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 508 87 80 0 0 0 0 340 43 102 268 0
RTOR Reduction (vph) 0 0 43 0 0 0 0 0 38 0 0 0
Lane Group Flow (vph) 508 87 38 0 0 0 0 340 5 102 268 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 36.5 36.5 36.5 9.0 9.0 28.5 33.5
Effective Green, g (s) 37.5 37.5 37.5 10.0 10.0 30.5 34.5
Actuated g/C Ratio 0.47 0.47 0.47 0.12 0.12 0.38 0.43
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 1.0
Lane Grp Cap (vph) 1609 1659 742 636 198 564 1526
v/s Ratio Prot c0.15 0.02 c0.07 c0.05 c0.08
v/s Ratio Perm 0.02 0.00 0.02
v/c Ratio 0.32 0.05 0.05 0.53 0.03 0.18 0.18
Uniform Delay, d1 13.3 11.6 11.6 32.8 30.7 16.3 14.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.60 0.65
Incremental Delay, d2 0.0 0.0 0.0 0.4 0.0 0.1 0.0
Delay (s) 13.3 11.6 11.6 33.3 30.7 9.9 9.2
Level of Service B B B C C A A
Approach Delay (s) 12.9 0.0 33.0 9.4
Approach LOS B A C A


Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 3539 1583
Flt Permitted 0.95 1.00 1.00 0.69 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1293 3539 3539 1583
Volume (vph) 0 0 0 2 684 51 317 143 0 0 87 62
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 2 720 54 334 151 0 0 92 65
RTOR Reduction (vph) 0 0 0 0 0 39 0 0 0 0 0 34
Lane Group Flow (vph) 0 0 0 2 720 15 334 151 0 0 92 31
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 3 7 5 5 6 6
Permitted Phases 7 7 5 6 5 6 6
Actuated Green, G (s) 18.5 18.5 18.5 36.5 41.5 32.5 32.5
Effective Green, g (s) 19.5 19.5 19.5 38.5 42.5 33.5 33.5
Actuated g/C Ratio 0.28 0.28 0.28 0.55 0.61 0.48 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 1.0 2.0 2.0
Lane Grp Cap (vph) 493 986 441 745 2149 1694 758
v/s Ratio Prot 0.00 c0.20 c0.03 0.04 0.03
v/s Ratio Perm 0.01 c0.21 0.02
v/c Ratio 0.00 0.73 0.03 0.45 0.07 0.05 0.04
Uniform Delay, d1 18.2 22.9 18.4 9.6 5.6 9.8 9.7
Progression Factor 1.00 1.00 1.00 0.65 0.50 1.00 1.00
Incremental Delay, d2 0.0 2.4 0.0 0.2 0.0 0.1 0.1
Delay (s) 18.2 25.3 18.4 6.3 2.8 9.8 9.8
Level of Service B C B A A A A
Approach Delay (s) 0.0 24.8 5.2 9.8
Approach LOS A C A A


Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.50 1.00
Satd. Flow (perm) 1770 3539 1583 3539 1583 924 3539
Volume (vph) 100 478 167 0 0 0 0 350 7 22 67 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 503 176 0 0 0 0 368 7 23 71 0
RTOR Reduction (vph) 0 0 127 0 0 0 0 0 5 0 0 0
Lane Group Flow (vph) 105 503 49 0 0 0 0 368 2 23 71 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 3 2 1 1 2
Permitted Phases 3 3 2 1 2
Actuated Green, G (s) 18.5 18.5 18.5 22.5 22.5 36.5 41.5
Effective Green, g (s) 19.5 19.5 19.5 23.5 23.5 38.5 42.5
Actuated g/C Ratio 0.28 0.28 0.28 0.34 0.34 0.55 0.61
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0
Lane Grp Cap (vph) 493 986 441 1188 531 689 2149
v/s Ratio Prot c0.14 c0.10 c0.01 c0.02
v/s Ratio Perm 0.06 0.03 0.00 0.01
v/c Ratio 0.21 0.51 0.11 0.31 0.00 0.03 0.03
Uniform Delay, d1 19.4 21.2 18.8 17.2 15.5 8.0 5.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.08 0.04
Incremental Delay, d2 0.1 0.2 0.0 0.7 0.0 0.0 0.0
Delay (s) 19.4 21.4 18.8 17.9 15.5 0.6 0.2
Level of Service B C B B B A A
Approach Delay (s) 20.6 0.0 17.9 0.3
Approach LOS C A B A


Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 0.91 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1770 5085 5085 1583
Flt Permitted 0.95 1.00 0.65 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1209 5085 5085 1583
Volume (vph) 0 0 0 60 242 0 102 412 0 0 148 129
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 63 255 0 107 434 0 0 156 136
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 97
Lane Group Flow (vph) 0 0 0 63 255 0 107 434 0 0 156 39
Turn Type custom Perm pm+pt Perm
Protected Phases 8 16 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6 6
Actuated Green, G (s) 21.2 21.2 48.8 53.8 23.4 23.4
Effective Green, g (s) 22.2 22.2 50.8 54.8 24.4 24.4
Actuated g/C Ratio 0.26 0.26 0.60 0.64 0.29 0.29
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 897 924 897 3278 1460 454
v/s Ratio Prot 0.02 c0.07 0.04 c0.09 0.03
v/s Ratio Perm 0.03 0.02
v/c Ratio 0.07 0.28 0.12 0.13 0.11 0.09
Uniform Delay, d1 23.6 25.0 7.3 5.9 22.3 22.1
Progression Factor 1.00 1.00 0.38 0.41 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.1 0.0 0.1 0.4
Delay (s) 23.7 25.2 2.9 2.4 22.4 22.5
Level of Service C C A A C C
Approach Delay (s) 0.0 24.9 2.5 22.5
Approach LOS A C A C


Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.17
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 5085 1583 5085
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 5085 1583 5085
Volume (vph) 244 166 125 0 0 0 0 270 28 0 206 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 257 175 132 0 0 0 0 284 29 0 217 0
RTOR Reduction (vph) 0 0 87 0 0 0 0 0 22 0 0 0
Lane Group Flow (vph) 257 175 45 0 0 0 0 284 7 0 217 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 27.7 27.7 27.7 20.6 20.6 47.3
Effective Green, g (s) 28.7 28.7 28.7 21.6 21.6 48.3
Actuated g/C Ratio 0.34 0.34 0.34 0.25 0.25 0.57
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1159 1195 534 1292 402 2889
v/s Ratio Prot c0.07 0.05 c0.06 c0.04
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.22 0.15 0.08 0.22 0.02 0.08
Uniform Delay, d1 20.2 19.6 19.2 25.0 23.8 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.84
Incremental Delay, d2 0.1 0.1 0.1 0.4 0.1 0.0
Delay (s) 20.3 19.7 19.3 25.4 23.8 7.0
Level of Service C B B C C A
Approach Delay (s) 19.8 0.0 25.3 7.0
Approach LOS B A C A


Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91
Frt 1.00 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 5085 5085
Flt Permitted 0.95 1.00 1.00 0.52 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 964 5085 5085
Volume (vph) 0 0 0 68 65 44 113 1109 0 0 343 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 72 68 46 119 1167 0 0 361 0
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 72 68 9 119 1167 0 0 361 0
Turn Type Perm Perm pm+pt
Protected Phases 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6
Actuated Green, G (s) 15.4 15.4 15.4 49.6 54.6 22.7
Effective Green, g (s) 16.4 16.4 16.4 51.6 55.6 23.7
Actuated g/C Ratio 0.20 0.20 0.20 0.64 0.70 0.30
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 1.0 2.0
Lane Grp Cap (vph) 363 725 325 903 3534 1506
v/s Ratio Prot 0.02 0.05 c0.23 0.07
v/s Ratio Perm c0.04 0.01 0.04
v/c Ratio 0.20 0.09 0.03 0.13 0.33 0.24
Uniform Delay, d1 26.4 25.8 25.4 5.4 4.8 21.3
Progression Factor 1.00 1.00 1.00 0.08 0.09 1.00
Incremental Delay, d2 0.1 0.0 0.0 0.0 0.0 0.4
Delay (s) 26.5 25.8 25.4 0.5 0.5 21.7
Level of Service C C C A A C
Approach Delay (s) 0.0 26.0 0.5 21.7
Approach LOS A C A C


Intersection Summary
HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 1583 5085 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.41 1.00
Satd. Flow (perm) 3433 3539 1583 5085 1583 770 3539
Volume (vph) 861 177 239 0 0 0 0 375 55 90 330 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 906 186 252 0 0 0 0 395 58 95 347 0
RTOR Reduction (vph) 0 0 138 0 0 0 0 0 50 0 0 0
Lane Group Flow (vph) 906 186 114 0 0 0 0 395 8 95 347 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 35.2 35.2 35.2 9.8 9.8 29.8 34.8
Effective Green, g (s) 36.2 36.2 36.2 10.8 10.8 31.8 35.8
Actuated g/C Ratio 0.45 0.45 0.45 0.14 0.14 0.40 0.45
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 1.0
Lane Grp Cap (vph) 1553 1601 716 686 214 569 1584
v/s Ratio Prot c0.26 0.05 c0.08 0.04 c0.10
v/s Ratio Perm 0.07 0.00 0.02
v/c Ratio 0.58 0.12 0.16 0.58 0.04 0.17 0.22
Uniform Delay, d1 16.3 12.7 12.9 32.5 30.1 15.4 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.20 0.33
Incremental Delay, d2 0.4 0.0 0.0 0.7 0.0 0.1 0.0
Delay (s) 16.7 12.7 13.0 33.2 30.1 3.2 4.5
Level of Service B B B C C A A
Approach Delay (s) 15.4 0.0 32.8 4.2
Approach LOS B A C A


Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 3539 1583
Flt Permitted 0.95 1.00 1.00 0.73 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1362 3539 3539 1583
Volume (vph) 0 0 0 7 498 34 172 82 0 0 36 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 7 524 36 181 86 0 0 38 53
RTOR Reduction (vph) 0 0 0 0 0 26 0 0 0 0 0 27
Lane Group Flow (vph) 0 0 0 7 524 10 181 86 0 0 38 26
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 3 7 5 5 6 6
Permitted Phases 7 7 5 6 5 6 6
Actuated Green, G (s) 17.8 17.8 17.8 37.2 42.2 33.2 33.2
Effective Green, g (s) 18.8 18.8 18.8 39.2 43.2 34.2 34.2
Actuated g/C Ratio 0.27 0.27 0.27 0.56 0.62 0.49 0.49
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 1.0 2.0 2.0
Lane Grp Cap (vph) 475 950 425 792 2184 1729 773
v/s Ratio Prot 0.00 c0.15 c0.02 0.02 0.01
v/s Ratio Perm 0.01 c0.11 0.02
v/c Ratio 0.01 0.55 0.02 0.23 0.04 0.02 0.03
Uniform Delay, d1 18.8 22.0 18.8 7.8 5.3 9.3 9.3
Progression Factor 1.00 1.00 1.00 0.60 0.53 1.00 1.00
Incremental Delay, d2 0.0 0.4 0.0 0.1 0.0 0.0 0.1
Delay (s) 18.8 22.4 18.8 4.7 2.8 9.3 9.4
Level of Service B C B A A A A
Approach Delay (s) 0.0 22.1 4.1 9.3
Approach LOS A C A A


Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 37.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 3539 1583 3539
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 3539 1583 3539
Volume (vph) 57 610 450 0 0 0 0 192 7 0 43 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 60 642 474 0 0 0 0 202 7 0 45 0
RTOR Reduction (vph) 0 0 347 0 0 0 0 0 5 0 0 0
Lane Group Flow (vph) 60 642 127 0 0 0 0 202 2 0 45 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 3 2 1 1 2
Permitted Phases 3 3 2 1 2
Actuated Green, G (s) 17.8 17.8 17.8 23.2 23.2 42.2
Effective Green, g (s) 18.8 18.8 18.8 24.2 24.2 43.2
Actuated g/C Ratio 0.27 0.27 0.27 0.35 0.35 0.62
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 475 950 425 1223 547 2184
v/s Ratio Prot c0.18 c0.06 c0.01
v/s Ratio Perm 0.03 0.08 0.00
v/c Ratio 0.13 0.68 0.30 0.17 0.00 0.02
Uniform Delay, d1 19.4 22.9 20.4 15.9 15.0 5.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.35
Incremental Delay, d2 0.0 1.5 0.1 0.3 0.0 0.0
Delay (s) 19.4 24.4 20.5 16.2 15.0 1.8
Level of Service B C C B B A
Approach Delay (s) 22.6 0.0 16.1 1.8
Approach LOS C A B A


Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 37.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 5085 5085 1583
Flt Permitted 0.95 1.00 1.00 0.56 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1050 5085 5085 1583
Volume (vph) 0 0 0 13 96 2 278 429 0 0 281 480
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 14 101 2 293 452 0 0 296 505
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 0 0 0 372
Lane Group Flow (vph) 0 0 0 14 101 0 293 452 0 0 296 133
Turn Type custom Perm pm+pt Perm
Protected Phases 8 16 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6 6
Actuated Green, G (s) 15.8 15.8 15.8 54.2 59.2 21.4 21.4
Effective Green, g (s) 16.8 16.8 16.8 56.2 60.2 22.4 22.4
Actuated g/C Ratio 0.20 0.20 0.20 0.66 0.71 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 679 699 313 981 3601 1340 417
v/s Ratio Prot 0.00 c0.03 c0.12 0.09 0.06
v/s Ratio Perm 0.00 0.08 c0.08
v/c Ratio 0.02 0.14 0.00 0.30 0.13 0.22 0.32
Uniform Delay, d1 27.5 28.2 27.4 5.8 4.0 24.5 25.2
Progression Factor 1.00 1.00 1.00 0.85 0.59 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.0 0.2 0.0 0.4 2.0
Delay (s) 27.5 28.3 27.4 5.2 2.3 24.9 27.2
Level of Service C C C A A C C
Approach Delay (s) 0.0 28.2 3.5 26.3
Approach LOS A C A C


Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 5085 1583 5085
Flt Permitted 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 5085 1583 5085
Volume (vph) 149 265 53 0 0 0 0 546 43 0 292 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 279 56 0 0 0 0 575 45 0 307 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 31 0 0 0
Lane Group Flow (vph) 157 279 18 0 0 0 0 575 14 0 307 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 26.6 26.6 26.6 25.6 25.6 48.4
Effective Green, g (s) 27.6 27.6 27.6 26.6 26.6 49.4
Actuated g/C Ratio 0.32 0.32 0.32 0.31 0.31 0.58
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1115 1149 514 1591 495 2955
v/s Ratio Prot 0.05 c0.08 c0.11 c0.06
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.14 0.24 0.04 0.36 0.03 0.10
Uniform Delay, d1 20.3 21.0 19.6 22.6 20.2 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.12
Incremental Delay, d2 0.1 0.1 0.0 0.6 0.1 0.0
Delay (s) 20.4 21.2 19.6 23.3 20.3 8.9
Level of Service C C B C C A
Approach Delay (s) 20.7 0.0 23.0 8.9
Approach LOS C A C A


Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.91
Frt 1.00 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 5085
Flt Permitted 0.95 1.00 1.00 0.49 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 916 3539 5085
Volume (vph) 0 0 0 48 59 105 132 875 0 0 392 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 51 62 111 139 921 0 0 413 0
RTOR Reduction (vph) 0 0 0 0 0 89 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 51 62 22 139 921 0 0 413 0
Turn Type Perm Perm pm+pt
Protected Phases 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6
Actuated Green, G (s) 15.0 15.0 15.0 50.0 55.0 29.3
Effective Green, g (s) 16.0 16.0 16.0 52.0 56.0 30.3
Actuated g/C Ratio 0.20 0.20 0.20 0.65 0.70 0.38
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 1.0 2.0
Lane Grp Cap (vph) 354 708 317 827 2477 1926
v/s Ratio Prot 0.02 0.05 c0.26 0.08
v/s Ratio Perm c0.03 0.01 0.06
v/c Ratio 0.14 0.09 0.07 0.17 0.37 0.21
Uniform Delay, d1 26.4 26.1 26.0 5.3 4.9 16.8
Progression Factor 1.00 1.00 1.00 0.16 0.25 1.00
Incremental Delay, d2 0.1 0.0 0.0 0.0 0.0 0.3
Delay (s) 26.4 26.1 26.0 0.9 1.2 17.1
Level of Service C C C A A B
Approach Delay (s) 0.0 26.1 1.2 17.1
Approach LOS A C A B


Intersection Summary
HCM Average Control Delay 8.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 1583 5085 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.40 1.00
Satd. Flow (perm) 3433 3539 1583 5085 1583 738 3539
Volume (vph) 585 83 76 0 0 0 0 391 41 147 310 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 616 87 80 0 0 0 0 412 43 155 326 0
RTOR Reduction (vph) 0 0 44 0 0 0 0 0 37 0 0 0
Lane Group Flow (vph) 616 87 37 0 0 0 0 412 6 155 326 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 35.5 35.5 35.5 10.0 10.0 29.5 34.5
Effective Green, g (s) 36.5 36.5 36.5 11.0 11.0 31.5 35.5
Actuated g/C Ratio 0.46 0.46 0.46 0.14 0.14 0.39 0.44
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 1.0
Lane Grp Cap (vph) 1566 1615 722 699 218 555 1570
v/s Ratio Prot c0.18 0.02 c0.08 c0.07 0.09
v/s Ratio Perm 0.02 0.00 0.04
v/c Ratio 0.39 0.05 0.05 0.59 0.03 0.28 0.21
Uniform Delay, d1 14.4 12.1 12.1 32.4 29.9 16.2 13.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.56 0.58
Incremental Delay, d2 0.1 0.0 0.0 0.8 0.0 0.1 0.0
Delay (s) 14.5 12.1 12.1 33.2 29.9 9.1 8.0
Level of Service B B B C C A A
Approach Delay (s) 14.0 0.0 32.9 8.3
Approach LOS B A C A


Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 3539 1583
Flt Permitted 0.95 1.00 1.00 0.49 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 906 3539 3539 1583
Volume (vph) 0 0 0 7 684 2 317 535 0 0 404 223
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 7 720 2 334 563 0 0 425 235
RTOR Reduction (vph) 0 0 0 0 0 1 0 0 0 0 0 67
Lane Group Flow (vph) 0 0 0 7 720 1 334 563 0 0 425 168
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 3 7 5 5 6 6
Permitted Phases 7 7 5 6 5 6 6
Actuated Green, G (s) 17.6 17.6 17.6 37.4 42.4 32.5 32.5
Effective Green, g (s) 18.6 18.6 18.6 39.4 43.4 33.5 33.5
Actuated g/C Ratio 0.27 0.27 0.27 0.56 0.62 0.48 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 1.0 2.0 2.0
Lane Grp Cap (vph) 470 940 421 583 2194 1694 758
v/s Ratio Prot 0.00 c0.20 c0.05 0.16 0.12
v/s Ratio Perm 0.00 c0.27 0.11
v/c Ratio 0.01 0.77 0.00 0.57 0.26 0.25 0.22
Uniform Delay, d1 18.9 23.7 18.9 11.2 6.0 10.8 10.6
Progression Factor 1.00 1.00 1.00 0.87 0.57 1.00 1.00
Incremental Delay, d2 0.0 3.4 0.0 0.7 0.0 0.4 0.7
Delay (s) 19.0 27.1 18.9 10.5 3.5 11.2 11.3
Level of Service B C B B A B B
Approach Delay (s) 0.0 27.0 6.1 11.2
Approach LOS A C A B


Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1583 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.30 1.00
Satd. Flow (perm) 1770 3539 1583 3539 1583 558 3539
Volume (vph) 288 478 167 0 0 0 0 598 7 118 435 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 303 503 176 0 0 0 0 629 7 124 458 0
RTOR Reduction (vph) 0 0 129 0 0 0 0 0 5 0 0 0
Lane Group Flow (vph) 303 503 47 0 0 0 0 629 2 124 458 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 3 2 1 1 2
Permitted Phases 3 3 2 1 2
Actuated Green, G (s) 17.6 17.6 17.6 22.5 22.5 37.4 42.4
Effective Green, g (s) 18.6 18.6 18.6 23.5 23.5 39.4 43.4
Actuated g/C Ratio 0.27 0.27 0.27 0.34 0.34 0.56 0.62
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0
Lane Grp Cap (vph) 470 940 421 1188 531 589 2194
v/s Ratio Prot 0.14 c0.18 c0.05 c0.13
v/s Ratio Perm c0.17 0.03 0.00 0.07
v/c Ratio 0.64 0.54 0.11 0.53 0.00 0.21 0.21
Uniform Delay, d1 22.8 22.0 19.4 18.8 15.5 11.7 5.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.43 0.25
Incremental Delay, d2 2.3 0.3 0.0 1.7 0.0 0.1 0.0
Delay (s) 25.0 22.3 19.5 20.5 15.5 5.1 1.5
Level of Service C C B C B A A
Approach Delay (s) 22.6 0.0 20.4 2.3
Approach LOS C A C A


Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group







Hunt Communities - El Paso Land Study Background AM Traffic
16: Patriot Frwy WBFR & McCombs 07/23/2008


Hunt Communities - El Paso Land Study  05/19/2008 Background AM Traffic Synchro 6 Report
Kimley Horn Page 16


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 3539 5085 1583
Flt Permitted 0.95 1.00 1.00 0.56 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1049 3539 5085 1583
Volume (vph) 0 0 0 13 96 2 278 429 0 0 281 480
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 14 101 2 293 452 0 0 296 505
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 0 0 0 373
Lane Group Flow (vph) 0 0 0 14 101 0 293 452 0 0 296 132
Turn Type custom Perm pm+pt Perm
Protected Phases 8 16 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6 6
Actuated Green, G (s) 15.8 15.8 15.8 54.2 59.2 21.2 21.2
Effective Green, g (s) 16.8 16.8 16.8 56.2 60.2 22.2 22.2
Actuated g/C Ratio 0.20 0.20 0.20 0.66 0.71 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 679 699 313 982 2506 1328 413
v/s Ratio Prot 0.00 c0.03 c0.12 0.13 0.06
v/s Ratio Perm 0.00 0.08 c0.08
v/c Ratio 0.02 0.14 0.00 0.30 0.18 0.22 0.32
Uniform Delay, d1 27.5 28.2 27.4 5.8 4.1 24.6 25.3
Progression Factor 1.00 1.00 1.00 0.85 0.72 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.0 0.2 0.0 0.4 2.0
Delay (s) 27.5 28.3 27.4 5.2 3.0 25.0 27.3
Level of Service C C C A A C C
Approach Delay (s) 0.0 28.2 3.9 26.5
Approach LOS A C A C


Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.98 1.00 1.00 1.00 1.00
Satd. Flow (prot) 4995 1583 5085 1583 3539
Flt Permitted 0.98 1.00 1.00 1.00 1.00
Satd. Flow (perm) 4995 1583 5085 1583 3539
Volume (vph) 149 265 53 0 0 0 0 546 43 0 292 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 157 279 56 0 0 0 0 575 45 0 307 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 31 0 0 0
Lane Group Flow (vph) 0 436 18 0 0 0 0 575 14 0 307 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 26.4 26.4 25.4 25.4 48.6
Effective Green, g (s) 27.4 27.4 26.4 26.4 49.6
Actuated g/C Ratio 0.32 0.32 0.31 0.31 0.58
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 1610 510 1579 492 2065
v/s Ratio Prot c0.09 c0.11 c0.09
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.27 0.04 0.36 0.03 0.15
Uniform Delay, d1 21.4 19.7 22.8 20.4 8.1
Progression Factor 1.00 1.00 1.00 1.00 1.17
Incremental Delay, d2 0.1 0.0 0.7 0.1 0.0
Delay (s) 21.5 19.8 23.4 20.5 9.5
Level of Service C B C C A
Approach Delay (s) 21.3 0.0 23.2 9.5
Approach LOS C A C A


Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.98 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3461 1583 1770 3539 3539
Flt Permitted 0.98 1.00 0.46 1.00 1.00
Satd. Flow (perm) 3461 1583 851 3539 3539
Volume (vph) 0 0 0 48 59 105 132 875 0 0 392 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 51 62 111 139 921 0 0 413 0
RTOR Reduction (vph) 0 0 0 0 0 86 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 113 25 139 921 0 0 413 0
Turn Type Perm Perm pm+pt
Protected Phases 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6
Actuated Green, G (s) 17.2 17.2 47.8 52.8 27.9
Effective Green, g (s) 18.2 18.2 49.8 53.8 28.9
Actuated g/C Ratio 0.23 0.23 0.62 0.67 0.36
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 1.0 2.0
Lane Grp Cap (vph) 787 360 770 2380 1278
v/s Ratio Prot 0.05 c0.26 0.12
v/s Ratio Perm 0.03 0.02 0.07
v/c Ratio 0.14 0.07 0.18 0.39 0.32
Uniform Delay, d1 24.7 24.3 6.3 5.8 18.5
Progression Factor 1.00 1.00 0.14 0.24 1.00
Incremental Delay, d2 0.0 0.0 0.0 0.0 0.7
Delay (s) 24.7 24.3 0.9 1.4 19.1
Level of Service C C A A B
Approach Delay (s) 0.0 24.5 1.4 19.1
Approach LOS A C A B


Intersection Summary
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.91 1.00 0.95
Frt 1.00 1.00 0.85 0.99 1.00 1.00
Flt Protected 0.95 0.96 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1610 3263 1583 5013 1770 3539
Flt Permitted 0.95 0.96 1.00 1.00 0.36 1.00
Satd. Flow (perm) 1610 3263 1583 5013 662 3539
Volume (vph) 585 83 76 0 0 0 0 391 41 147 310 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 616 87 80 0 0 0 0 412 43 155 326 0
RTOR Reduction (vph) 0 0 45 0 0 0 0 18 0 0 0 0
Lane Group Flow (vph) 308 395 35 0 0 0 0 437 0 155 326 0
Turn Type Split Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 1 2 1 2
Actuated Green, G (s) 33.9 33.9 33.9 10.5 31.1 36.1
Effective Green, g (s) 34.9 34.9 34.9 11.5 33.1 37.1
Actuated g/C Ratio 0.44 0.44 0.44 0.14 0.41 0.46
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 2.0 1.0
Lane Grp Cap (vph) 702 1423 691 721 573 1641
v/s Ratio Prot c0.19 0.12 c0.09 c0.07 0.09
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.44 0.28 0.05 0.61 0.27 0.20
Uniform Delay, d1 15.7 14.5 13.0 32.1 15.1 12.7
Progression Factor 1.00 1.00 1.00 1.00 0.42 0.45
Incremental Delay, d2 0.2 0.0 0.0 1.0 0.1 0.0
Delay (s) 15.9 14.5 13.0 33.1 6.5 5.7
Level of Service B B B C A A
Approach Delay (s) 14.9 0.0 33.1 6.0
Approach LOS B A C A


Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 0.91 1.00
Frt 1.00 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 5081 1770 3539 5085 1583
Flt Permitted 1.00 0.49 1.00 1.00 1.00
Satd. Flow (perm) 5081 922 3539 5085 1583
Volume (vph) 0 0 0 7 684 2 317 535 0 0 404 223
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 7 720 2 334 563 0 0 425 235
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 0 0 0 65
Lane Group Flow (vph) 0 0 0 0 728 0 334 563 0 0 425 170
Turn Type pm+pt pm+pt Perm
Protected Phases 3 7 5 5 6 6
Permitted Phases 7 5 6 5 6 6
Actuated Green, G (s) 15.9 39.1 44.1 34.4 34.4
Effective Green, g (s) 16.9 41.1 45.1 35.4 35.4
Actuated g/C Ratio 0.24 0.59 0.64 0.51 0.51
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 1.0 2.0 2.0
Lane Grp Cap (vph) 1227 610 2280 2572 801
v/s Ratio Prot c0.14 c0.04 0.16 0.08
v/s Ratio Perm c0.28 0.11
v/c Ratio 0.59 0.55 0.25 0.17 0.21
Uniform Delay, d1 23.5 9.4 5.3 9.3 9.6
Progression Factor 1.00 0.89 0.59 1.00 1.00
Incremental Delay, d2 0.5 0.5 0.0 0.1 0.6
Delay (s) 24.0 8.8 3.1 9.5 10.2
Level of Service C A A A B
Approach Delay (s) 0.0 24.0 5.3 9.7
Approach LOS A C A A


Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.98 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4991 1583 3539 1583 1770 3539
Flt Permitted 0.98 1.00 1.00 1.00 0.31 1.00
Satd. Flow (perm) 4991 1583 3539 1583 586 3539
Volume (vph) 288 478 167 0 0 0 0 598 7 118 435 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 303 503 176 0 0 0 0 629 7 124 458 0
RTOR Reduction (vph) 0 0 134 0 0 0 0 0 4 0 0 0
Lane Group Flow (vph) 0 806 42 0 0 0 0 629 3 124 458 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 3 2 1 1 2
Permitted Phases 3 3 2 1 2
Actuated Green, G (s) 15.9 15.9 24.4 24.4 39.1 44.1
Effective Green, g (s) 16.9 16.9 25.4 25.4 41.1 45.1
Actuated g/C Ratio 0.24 0.24 0.36 0.36 0.59 0.64
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 1.0
Lane Grp Cap (vph) 1205 382 1284 574 610 2280
v/s Ratio Prot c0.18 c0.05 c0.13
v/s Ratio Perm 0.16 0.03 0.00 0.07
v/c Ratio 0.67 0.11 0.49 0.00 0.20 0.20
Uniform Delay, d1 24.0 20.7 17.3 14.2 10.4 5.1
Progression Factor 1.00 1.00 1.00 1.00 0.48 0.28
Incremental Delay, d2 1.1 0.0 1.3 0.0 0.1 0.0
Delay (s) 25.1 20.7 18.6 14.2 5.1 1.4
Level of Service C C B B A A
Approach Delay (s) 24.3 0.0 18.6 2.2
Approach LOS C A B A


Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1770 3539 1583 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 3539 1583 5085 1583 1770 5085 1583
Volume (vph) 39 113 0 101 63 55 0 776 92 65 1225 18
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 41 119 0 106 66 58 0 817 97 68 1289 19
RTOR Reduction (vph) 0 0 0 0 0 51 0 0 45 0 0 6
Lane Group Flow (vph) 41 119 0 106 66 7 0 817 52 68 1289 13
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.1 9.3 10.0 11.2 11.2 52.8 52.8 7.9 65.7 65.7
Effective Green, g (s) 9.1 10.3 11.0 12.2 12.2 53.8 53.8 8.9 66.7 66.7
Actuated g/C Ratio 0.09 0.10 0.11 0.12 0.12 0.54 0.54 0.09 0.67 0.67
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 365 195 432 193 2736 852 158 3392 1056
v/s Ratio Prot 0.02 c0.03 c0.06 0.02 0.16 0.04 c0.25
v/s Ratio Perm 0.00 0.03 0.01
v/c Ratio 0.25 0.33 0.54 0.15 0.04 0.30 0.06 0.43 0.38 0.01
Uniform Delay, d1 42.3 41.6 42.1 39.3 38.7 12.7 11.0 43.1 7.4 5.6
Progression Factor 1.14 1.12 0.49 0.43 0.68 0.17 0.02 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.5 3.0 0.2 0.1 0.2 0.1 1.9 0.3 0.0
Delay (s) 49.1 47.3 23.7 17.1 26.4 2.4 0.3 45.0 7.8 5.6
Level of Service D D C B C A A D A A
Approach Delay (s) 47.8 22.5 2.1 9.6
Approach LOS D C A A


Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 4 203 102 10 129 12 57 403 3 12 582 11
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 4 214 107 11 136 13 60 424 3 13 613 12
RTOR Reduction (vph) 0 0 93 0 0 11 0 0 1 0 0 6
Lane Group Flow (vph) 4 214 14 11 136 2 60 424 2 13 613 6
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 1.5 12.4 12.4 1.5 12.4 12.4 17.4 64.6 64.6 1.5 48.7 48.7
Effective Green, g (s) 2.5 13.4 13.4 2.5 13.4 13.4 18.4 65.6 65.6 2.5 49.7 49.7
Actuated g/C Ratio 0.02 0.13 0.13 0.02 0.13 0.13 0.18 0.66 0.66 0.02 0.50 0.50
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 474 212 44 474 212 326 2322 1038 44 1759 787
v/s Ratio Prot 0.00 c0.06 c0.01 0.04 0.03 c0.12 0.01 c0.17
v/s Ratio Perm 0.01 0.00 0.00 0.00
v/c Ratio 0.09 0.45 0.07 0.25 0.29 0.01 0.18 0.18 0.00 0.30 0.35 0.01
Uniform Delay, d1 47.6 39.9 37.8 47.8 39.0 37.5 34.5 6.7 5.9 47.9 15.3 12.7
Progression Factor 0.99 1.04 1.91 0.49 1.05 2.24 0.64 0.33 0.31 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.7 0.1 2.7 0.3 0.0 0.3 0.2 0.0 3.7 0.5 0.0
Delay (s) 47.8 42.0 72.6 26.2 41.1 84.0 22.3 2.4 1.8 51.6 15.8 12.7
Level of Service D D E C D F C A A D B B
Approach Delay (s) 52.2 43.5 4.8 16.5
Approach LOS D D A B


Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 0.85 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1770 5085 5085
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1770 5085 5085
Volume (vph) 0 238 143 398 514 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 251 151 419 541 0
RTOR Reduction (vph) 0 226 0 0 0 0
Lane Group Flow (vph) 0 25 151 419 541 0
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 8.9 18.1 81.1 58.0
Effective Green, g (s) 9.9 19.1 82.1 59.0
Actuated g/C Ratio 0.10 0.19 0.82 0.59
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 157 338 4175 3000
v/s Ratio Prot c0.09 0.08 c0.11
v/s Ratio Perm c0.02
v/c Ratio 0.16 0.45 0.10 0.18
Uniform Delay, d1 41.2 35.8 1.7 9.4
Progression Factor 1.00 0.55 0.36 1.00
Incremental Delay, d2 0.4 0.9 0.0 0.1
Delay (s) 41.7 20.6 0.7 9.5
Level of Service D C A A
Approach Delay (s) 41.7 6.0 9.5
Approach LOS D A A


Intersection Summary
HCM Average Control Delay 14.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 31.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1583 3539 1770 3539 3539
Flt Permitted 1.00 1.00 1.00 0.73 1.00 1.00
Satd. Flow (perm) 3539 1583 3539 1358 3539 3539
Volume (vph) 0 52 220 0 35 0 145 52 0 0 39 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 55 232 0 37 0 153 55 0 0 41 0
RTOR Reduction (vph) 0 0 211 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 55 21 0 37 0 153 55 0 0 41 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 8.1 8.1 8.1 81.9 81.9 71.4
Effective Green, g (s) 9.1 9.1 9.1 82.9 82.9 72.4
Actuated g/C Ratio 0.09 0.09 0.09 0.83 0.83 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 322 144 322 1153 2934 2562
v/s Ratio Prot c0.02 0.01 c0.01 0.02 0.01
v/s Ratio Perm 0.01 c0.10
v/c Ratio 0.17 0.15 0.11 0.13 0.02 0.02
Uniform Delay, d1 42.0 41.9 41.8 1.6 1.5 3.9
Progression Factor 1.00 1.00 0.41 1.52 1.19 0.31
Incremental Delay, d2 0.3 0.5 0.1 0.1 0.0 0.0
Delay (s) 42.2 42.3 17.2 2.6 1.8 1.2
Level of Service D D B A A A
Approach Delay (s) 42.3 17.2 2.4 1.2
Approach LOS D B A A


Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.14
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 24.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group







Hunt Communities - El Paso Land Study Total AM Traffic
5: Painted Dunes Rd & MLK 7/25/2008


Hunt Communities - El Paso Land Study  5/19/2008 Total AM Traffic Synchro 6 Report
Kimley-Horn and Associates, Inc. Page 5


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
Volume (vph) 48 424 116 180 470 167 51 785 81 158 1363 63
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 51 446 122 189 495 176 54 826 85 166 1435 66
RTOR Reduction (vph) 0 0 98 0 0 134 0 0 61 0 0 39
Lane Group Flow (vph) 51 446 24 189 495 42 54 826 24 166 1435 27
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.4 18.3 18.3 14.9 22.8 22.8 6.8 27.8 27.8 19.0 40.0 40.0
Effective Green, g (s) 11.4 19.3 19.3 15.9 23.8 23.8 7.8 28.8 28.8 20.0 41.0 41.0
Actuated g/C Ratio 0.11 0.19 0.19 0.16 0.24 0.24 0.08 0.29 0.29 0.20 0.41 0.41
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 683 306 281 842 377 138 1464 456 354 2085 649
v/s Ratio Prot 0.03 c0.13 c0.11 c0.14 0.03 c0.16 0.09 c0.28
v/s Ratio Perm 0.01 0.03 0.02 0.02
v/c Ratio 0.25 0.65 0.08 0.67 0.59 0.11 0.39 0.56 0.05 0.47 0.69 0.04
Uniform Delay, d1 40.4 37.3 33.1 39.6 33.8 29.8 43.8 30.3 25.7 35.3 24.2 17.7
Progression Factor 0.95 0.95 0.84 1.19 1.35 3.79 0.56 0.48 0.58 0.86 0.83 0.89
Incremental Delay, d2 0.7 2.2 0.1 5.5 0.9 0.1 1.7 1.5 0.2 0.9 1.8 0.1
Delay (s) 38.9 37.7 28.0 52.7 46.5 113.1 26.1 16.0 15.1 31.2 21.9 15.9
Level of Service D D C D D F C B B C C B
Approach Delay (s) 35.9 61.5 16.5 22.6
Approach LOS D E B C


Intersection Summary
HCM Average Control Delay 31.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 38 499 263 32 503 147 175 508 78 133 737 35
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 40 525 277 34 529 155 184 535 82 140 776 37
RTOR Reduction (vph) 0 0 207 0 0 120 0 0 50 0 0 26
Lane Group Flow (vph) 40 525 70 34 529 35 184 535 32 140 776 11
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.4 24.2 24.2 5.1 21.9 21.9 23.0 38.2 38.2 12.5 27.7 27.7
Effective Green, g (s) 8.4 25.2 25.2 6.1 22.9 22.9 24.0 39.2 39.2 13.5 28.7 28.7
Actuated g/C Ratio 0.08 0.25 0.25 0.06 0.23 0.23 0.24 0.39 0.39 0.14 0.29 0.29
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 149 892 399 108 810 363 425 1387 621 239 1016 454
v/s Ratio Prot 0.02 c0.15 0.02 c0.15 c0.10 0.15 0.08 c0.22
v/s Ratio Perm 0.04 0.02 0.02 0.01
v/c Ratio 0.27 0.59 0.17 0.31 0.65 0.10 0.43 0.39 0.05 0.59 0.76 0.02
Uniform Delay, d1 42.9 32.8 29.3 44.9 34.9 30.4 32.2 21.8 18.9 40.6 32.6 25.6
Progression Factor 0.63 0.83 1.00 1.41 0.93 1.76 0.47 0.39 0.21 1.10 0.93 1.25
Incremental Delay, d2 0.9 0.9 0.2 1.6 1.8 0.1 0.7 0.8 0.1 3.6 5.4 0.1
Delay (s) 27.7 28.0 29.5 64.9 34.4 53.6 15.8 9.4 4.1 48.1 35.7 32.0
Level of Service C C C E C D B A A D D C
Approach Delay (s) 28.5 40.0 10.3 37.3
Approach LOS C D B D


Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 5085 1583 1770 5085 1583
Volume (vph) 29 356 349 107 326 19 267 603 60 14 940 14
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 31 375 367 113 343 20 281 635 63 15 989 15
RTOR Reduction (vph) 0 0 294 0 0 14 0 0 36 0 0 10
Lane Group Flow (vph) 31 375 73 113 343 6 281 635 27 15 989 5
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 4.6 19.0 19.0 13.1 27.5 27.5 12.8 42.3 42.3 5.6 35.1 35.1
Effective Green, g (s) 5.6 20.0 20.0 14.1 28.5 28.5 13.8 43.3 43.3 6.6 36.1 36.1
Actuated g/C Ratio 0.06 0.20 0.20 0.14 0.28 0.28 0.14 0.43 0.43 0.07 0.36 0.36
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 708 317 250 1009 451 474 2202 685 117 1836 571
v/s Ratio Prot 0.02 c0.11 c0.06 0.10 c0.08 0.12 0.01 c0.19
v/s Ratio Perm 0.05 0.00 0.02 0.00
v/c Ratio 0.31 0.53 0.23 0.45 0.34 0.01 0.59 0.29 0.04 0.13 0.54 0.01
Uniform Delay, d1 45.4 35.8 33.6 39.4 28.3 25.7 40.5 18.4 16.4 44.0 25.3 20.5
Progression Factor 0.69 0.80 4.54 1.00 1.00 1.00 1.15 0.99 1.48 0.76 0.72 0.60
Incremental Delay, d2 1.6 0.6 0.3 1.3 0.2 0.0 1.9 0.3 0.1 0.5 1.1 0.0
Delay (s) 32.9 29.1 152.6 40.7 28.5 25.7 48.5 18.6 24.3 34.0 19.5 12.3
Level of Service C C F D C C D B C C B B
Approach Delay (s) 87.9 31.3 27.5 19.6
Approach LOS F C C B


Intersection Summary
HCM Average Control Delay 40.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3539 1583
Flt Permitted 1.00 1.00 0.48 1.00 1.00 1.00
Satd. Flow (perm) 3539 1583 890 3539 3539 1583
Volume (vph) 0 378 123 120 103 0 0 0 0 0 37 277
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 398 129 126 108 0 0 0 0 0 39 292
RTOR Reduction (vph) 0 0 77 0 0 0 0 0 0 0 0 225
Lane Group Flow (vph) 0 398 52 126 108 0 0 0 0 0 39 67
Turn Type Perm pm+pt Split Perm
Protected Phases 6 5 5 6 8 16 8 16
Permitted Phases 6 6 5 6 5 6 8 16
Actuated Green, G (s) 33.5 33.5 51.5 56.5 18.5 18.5
Effective Green, g (s) 34.5 34.5 53.5 57.5 19.5 19.5
Actuated g/C Ratio 0.41 0.41 0.63 0.68 0.23 0.23
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1436 643 757 2394 812 363
v/s Ratio Prot c0.11 c0.04 0.03 0.01
v/s Ratio Perm 0.03 0.07 c0.04
v/c Ratio 0.28 0.08 0.17 0.05 0.05 0.18
Uniform Delay, d1 16.9 15.5 6.3 4.6 25.5 26.4
Progression Factor 1.00 1.00 0.38 0.31 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.1 0.0 0.0 0.2
Delay (s) 17.4 15.8 2.5 1.4 25.5 26.6
Level of Service B B A A C C
Approach Delay (s) 17.0 2.0 0.0 26.5
Approach LOS B A A C


Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.22
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 0.95
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 1770 3539
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 1770 3539
Volume (vph) 0 378 0 0 223 0 223 308 0 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 398 0 0 235 0 235 324 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 398 0 0 235 0 235 324 0 0 0 0
Turn Type pm+pt Perm Split
Protected Phases 1 1 2 2 4 12 4 12
Permitted Phases 1 2 1 2 2
Actuated Green, G (s) 32.4 10.6 42.6 42.6
Effective Green, g (s) 33.4 11.6 43.6 43.6
Actuated g/C Ratio 0.39 0.14 0.51 0.51
Clearance Time (s) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1391 483 908 1815
v/s Ratio Prot c0.11 c0.07 c0.13 0.09
v/s Ratio Perm
v/c Ratio 0.29 0.49 0.26 0.18
Uniform Delay, d1 17.6 33.9 11.6 11.1
Progression Factor 1.05 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.8 0.2 0.0
Delay (s) 18.6 34.7 11.8 11.1
Level of Service B C B B
Approach Delay (s) 18.6 34.7 11.4 0.0
Approach LOS B C B A


Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 85.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 5085 1583 3433 5085 1583
Volume (vph) 23 314 216 76 215 129 131 911 29 211 1733 38
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 24 331 227 80 226 136 138 959 31 222 1824 40
RTOR Reduction (vph) 0 0 192 0 0 105 0 0 17 0 0 21
Lane Group Flow (vph) 24 331 35 80 226 31 138 959 14 222 1824 19
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2.8 14.2 14.2 10.6 22.0 22.0 8.9 43.3 43.3 11.9 46.3 46.3
Effective Green, g (s) 3.8 15.2 15.2 11.6 23.0 23.0 9.9 44.3 44.3 12.9 47.3 47.3
Actuated g/C Ratio 0.04 0.15 0.15 0.12 0.23 0.23 0.10 0.44 0.44 0.13 0.47 0.47
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 67 538 241 205 814 364 340 2253 701 443 2405 749
v/s Ratio Prot 0.01 c0.09 c0.05 0.06 0.04 0.19 c0.06 c0.36
v/s Ratio Perm 0.02 0.02 0.01 0.01
v/c Ratio 0.36 0.62 0.14 0.39 0.28 0.09 0.41 0.43 0.02 0.50 0.76 0.03
Uniform Delay, d1 46.9 39.7 36.8 40.9 31.7 30.2 42.3 19.1 15.6 40.6 21.7 14.1
Progression Factor 1.07 0.96 0.80 0.77 0.86 1.82 1.00 1.00 1.00 0.74 0.42 0.11
Incremental Delay, d2 3.2 2.0 0.3 1.2 0.2 0.1 0.8 0.6 0.1 0.8 2.0 0.1
Delay (s) 53.6 40.1 29.7 32.8 27.4 55.2 43.1 19.7 15.7 30.7 11.1 1.5
Level of Service D D C C C E D B B C B A
Approach Delay (s) 36.6 37.0 22.5 13.0
Approach LOS D D C B


Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1583 3433 3539 1583 3433 3539 1583
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1583 3433 3539 1583 3433 3539 1583
Volume (vph) 0 334 399 77 211 123 185 617 44 166 1114 14
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 352 420 81 222 129 195 649 46 175 1173 15
RTOR Reduction (vph) 0 0 280 0 0 84 0 0 27 0 0 9
Lane Group Flow (vph) 0 352 140 81 222 45 195 649 19 175 1173 6
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.9 20.9 8.0 33.9 33.9 10.4 41.1 41.1 10.0 40.7 40.7
Effective Green, g (s) 21.9 21.9 9.0 34.9 34.9 11.4 42.1 42.1 11.0 41.7 41.7
Actuated g/C Ratio 0.22 0.22 0.09 0.35 0.35 0.11 0.42 0.42 0.11 0.42 0.42
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 775 347 159 1235 552 391 1490 666 378 1476 660
v/s Ratio Prot c0.10 c0.05 0.06 c0.06 0.18 0.05 c0.33
v/s Ratio Perm 0.09 0.03 0.01 0.00
v/c Ratio 0.45 0.40 0.51 0.18 0.08 0.50 0.44 0.03 0.46 0.79 0.01
Uniform Delay, d1 33.9 33.5 43.4 22.6 21.8 41.6 20.5 17.0 41.7 25.4 17.1
Progression Factor 0.62 1.43 0.26 0.34 0.52 1.13 0.54 0.69 0.53 0.37 0.08
Incremental Delay, d2 0.4 0.7 2.3 0.1 0.1 0.9 0.9 0.1 0.8 4.0 0.0
Delay (s) 21.4 48.6 13.5 7.8 11.5 47.8 11.9 11.8 22.9 13.3 1.4
Level of Service C D B A B D B B C B A
Approach Delay (s) 36.2 9.9 19.7 14.4
Approach LOS D A B B


Intersection Summary
HCM Average Control Delay 20.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.97 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 3433 5085 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 3433 5085 5085 1583
Volume (vph) 55 508 313 909 1439 57
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 58 535 329 957 1515 60
RTOR Reduction (vph) 0 246 0 0 0 31
Lane Group Flow (vph) 58 289 329 957 1515 29
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 22.7 22.7 15.0 67.3 47.3 47.3
Effective Green, g (s) 23.7 23.7 16.0 68.3 48.3 48.3
Actuated g/C Ratio 0.24 0.24 0.16 0.68 0.48 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 419 375 549 3473 2456 765
v/s Ratio Prot 0.03 c0.10 0.19 c0.30
v/s Ratio Perm c0.18 0.02
v/c Ratio 0.14 0.77 0.60 0.28 0.62 0.04
Uniform Delay, d1 30.1 35.6 39.0 6.2 19.0 13.6
Progression Factor 1.46 2.46 0.76 1.06 0.51 0.26
Incremental Delay, d2 0.1 8.6 1.7 0.2 1.0 0.1
Delay (s) 44.2 96.1 31.3 6.8 10.7 3.6
Level of Service D F C A B A
Approach Delay (s) 91.1 13.1 10.4
Approach LOS F B B


Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085
Volume (vph) 0 50 66 18 34 26 34 1062 15 12 2126 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 53 69 19 36 27 36 1118 16 13 2238 0
RTOR Reduction (vph) 0 0 64 0 0 23 0 0 5 0 0 0
Lane Group Flow (vph) 0 53 5 19 36 4 36 1118 11 13 2238 0
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 6.0 6.0 3.1 14.1 14.1 5.6 72.3 72.3 1.6 68.3
Effective Green, g (s) 7.0 7.0 4.1 15.1 15.1 6.6 73.3 73.3 2.6 69.3
Actuated g/C Ratio 0.07 0.07 0.04 0.15 0.15 0.06 0.71 0.71 0.03 0.67
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 108 70 519 232 113 3619 1127 45 3421
v/s Ratio Prot c0.01 c0.01 0.01 0.02 c0.22 0.01 c0.44
v/s Ratio Perm 0.00 0.00 0.01
v/c Ratio 0.22 0.04 0.27 0.07 0.02 0.32 0.31 0.01 0.29 0.65
Uniform Delay, d1 45.4 44.9 48.0 37.9 37.6 46.1 5.5 4.3 49.3 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 2.1 0.1 0.0 1.6 0.2 0.0 3.5 1.0
Delay (s) 45.9 45.0 50.1 37.9 37.6 47.7 5.7 4.3 52.8 10.8
Level of Service D D D D D D A A D B
Approach Delay (s) 45.4 40.7 7.0 11.1
Approach LOS D D A B


Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 103.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539
Volume (vph) 0 72 22 10 69 148 23 722 59 210 1289 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 76 23 11 73 156 24 760 62 221 1357 0
RTOR Reduction (vph) 0 0 21 0 0 133 0 0 28 0 0 0
Lane Group Flow (vph) 0 76 2 11 73 23 24 760 34 221 1357 0
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.4 7.4 1.5 13.9 13.9 3.3 54.5 54.5 16.6 67.8
Effective Green, g (s) 8.4 8.4 2.5 14.9 14.9 4.3 55.5 55.5 17.6 68.8
Actuated g/C Ratio 0.08 0.08 0.02 0.15 0.15 0.04 0.56 0.56 0.18 0.69
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 133 44 527 236 76 1964 879 312 2435
v/s Ratio Prot c0.02 0.01 c0.02 0.01 0.21 c0.12 c0.38
v/s Ratio Perm 0.00 0.01 0.02
v/c Ratio 0.26 0.01 0.25 0.14 0.10 0.32 0.39 0.04 0.71 0.56
Uniform Delay, d1 42.9 42.0 47.8 37.0 36.7 46.4 12.6 10.1 38.8 7.9
Progression Factor 1.00 1.00 0.92 1.04 1.23 0.59 1.33 2.69 0.88 1.05
Incremental Delay, d2 0.5 0.0 3.0 0.1 0.2 2.2 0.5 0.1 4.8 0.6
Delay (s) 43.3 42.0 46.8 38.5 45.3 29.5 17.4 27.3 38.9 8.9
Level of Service D D D D D C B C D A
Approach Delay (s) 43.0 43.3 18.4 13.1
Approach LOS D D B B


Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 5085 5085
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 5085 5085
Volume (vph) 12 45 28 1199 1975 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 13 47 29 1262 2079 0
RTOR Reduction (vph) 0 44 0 0 0 0
Lane Group Flow (vph) 13 3 29 1262 2079 0
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 4.6 4.6 6.6 85.4 73.8
Effective Green, g (s) 5.6 5.6 7.6 86.4 74.8
Actuated g/C Ratio 0.06 0.06 0.08 0.86 0.75
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 89 135 4393 3804
v/s Ratio Prot c0.01 0.02 c0.25 c0.41
v/s Ratio Perm 0.00
v/c Ratio 0.13 0.03 0.21 0.29 0.55
Uniform Delay, d1 44.9 44.6 43.4 1.2 5.4
Progression Factor 1.22 2.09 1.06 0.30 0.26
Incremental Delay, d2 0.5 0.1 0.8 0.2 0.4
Delay (s) 55.4 93.2 46.9 0.5 1.8
Level of Service E F D A A
Approach Delay (s) 85.0 1.6 1.8
Approach LOS F A A


Intersection Summary
HCM Average Control Delay 3.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 5085 5085 1583
Flt Permitted 0.95 1.00 1.00 0.15 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 272 5085 5085 1583
Volume (vph) 0 0 0 111 147 22 317 846 0 0 1012 429
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 117 155 23 334 891 0 0 1065 452
RTOR Reduction (vph) 0 0 0 0 0 20 0 0 0 0 0 309
Lane Group Flow (vph) 0 0 0 117 155 3 334 891 0 0 1065 143
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 12! 8 5 5 6! 6!
Permitted Phases 8 8 5 6! 5 6! 6
Actuated Green, G (s) 19.9 14.0 14.0 71.0 76.0 26.4 26.4
Effective Green, g (s) 21.9 15.0 15.0 73.0 77.0 27.4 27.4
Actuated g/C Ratio 0.22 0.15 0.15 0.73 0.77 0.27 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 531 237 882 3915 1393 434
v/s Ratio Prot c0.02 0.04 c0.17 0.18 c0.21
v/s Ratio Perm 0.05 0.00 0.10 0.09
v/c Ratio 0.30 0.29 0.01 0.38 0.23 0.76 0.33
Uniform Delay, d1 32.7 37.8 36.2 8.7 3.2 33.3 29.0
Progression Factor 1.00 1.00 1.00 0.01 0.01 0.74 0.98
Incremental Delay, d2 0.4 0.3 0.0 0.2 0.0 3.6 1.8
Delay (s) 33.1 38.1 36.2 0.3 0.1 28.1 30.3
Level of Service C D D A A C C
Approach Delay (s) 0.0 36.0 0.1 28.7
Approach LOS A D A C


Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 0.99 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1610 3351 1583 5085 1583 5085
Flt Permitted 0.95 0.99 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1610 3351 1583 5085 1583 5085
Volume (vph) 244 265 53 0 0 0 0 904 266 0 1121 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 257 279 56 0 0 0 0 952 280 0 1180 0
RTOR Reduction (vph) 0 0 47 0 0 0 0 0 210 0 0 0
Lane Group Flow (vph) 173 363 9 0 0 0 0 952 70 0 1180 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 1 2
Permitted Phases 4 4 2 1 2 1 2
Actuated Green, G (s) 15.6 15.6 15.6 24.0 24.0 63.5
Effective Green, g (s) 16.6 16.6 16.6 25.0 25.0 64.5
Actuated g/C Ratio 0.17 0.17 0.17 0.25 0.25 0.64
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 267 556 263 1271 396 3280
v/s Ratio Prot c0.19 c0.23
v/s Ratio Perm 0.11 0.11 0.01 0.04
v/c Ratio 0.65 0.65 0.04 0.75 0.18 0.36
Uniform Delay, d1 39.0 39.0 35.0 34.6 29.4 8.2
Progression Factor 0.77 0.78 0.95 1.00 1.00 0.98
Incremental Delay, d2 4.0 2.1 0.0 4.1 1.0 0.0
Delay (s) 34.2 32.4 33.2 38.7 30.4 8.1
Level of Service C C C D C A
Approach Delay (s) 33.0 0.0 36.8 8.1
Approach LOS C A D A


Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.9
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.95
Frt 1.00 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 5085 3539
Flt Permitted 0.95 1.00 1.00 0.22 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 413 5085 3539
Volume (vph) 0 0 0 48 59 164 154 1475 0 0 646 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 51 62 173 162 1553 0 0 680 0
RTOR Reduction (vph) 0 0 0 0 0 49 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 51 62 124 162 1553 0 0 680 0
Turn Type Split Perm pm+pt
Protected Phases 8 16 8 16 5 5 6 6
Permitted Phases 8 16 5 6 5 6
Actuated Green, G (s) 18.5 18.5 18.5 66.5 71.5 29.4
Effective Green, g (s) 19.5 19.5 19.5 68.5 72.5 30.4
Actuated g/C Ratio 0.20 0.20 0.20 0.68 0.72 0.30
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 1.0 2.0
Lane Grp Cap (vph) 345 690 309 800 3687 1076
v/s Ratio Prot 0.03 0.02 0.08 c0.31 c0.19
v/s Ratio Perm c0.08 0.06
v/c Ratio 0.15 0.09 0.40 0.20 0.42 0.63
Uniform Delay, d1 33.4 33.0 35.1 6.6 5.4 30.0
Progression Factor 0.93 0.93 0.91 0.19 0.14 1.00
Incremental Delay, d2 0.0 0.0 0.2 0.0 0.0 2.8
Delay (s) 31.2 30.7 32.2 1.3 0.8 32.8
Level of Service C C C A A C
Approach Delay (s) 0.0 31.7 0.8 32.8
Approach LOS A C A C


Intersection Summary
HCM Average Control Delay 12.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.99
Satd. Flow (prot) 3433 3539 1583 5085 1583 3503
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.55
Satd. Flow (perm) 3433 3539 1583 5085 1583 1947
Volume (vph) 896 83 76 0 0 0 0 702 57 147 564 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 943 87 80 0 0 0 0 739 60 155 594 0
RTOR Reduction (vph) 0 0 47 0 0 0 0 0 49 0 0 0
Lane Group Flow (vph) 943 87 33 0 0 0 0 739 11 0 749 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 40.2 40.2 40.2 17.6 17.6 44.8
Effective Green, g (s) 41.2 41.2 41.2 18.6 18.6 46.8
Actuated g/C Ratio 0.41 0.41 0.41 0.19 0.19 0.47
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 1414 1458 652 946 294 1350
v/s Ratio Prot c0.27 0.02 c0.15 c0.16
v/s Ratio Perm 0.02 0.01 0.10
v/c Ratio 0.67 0.06 0.05 0.78 0.04 0.55
Uniform Delay, d1 23.8 17.7 17.7 38.8 33.4 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.39
Incremental Delay, d2 0.9 0.0 0.0 3.9 0.0 0.2
Delay (s) 24.8 17.7 17.7 42.7 33.4 7.6
Level of Service C B B D C A
Approach Delay (s) 23.7 0.0 42.0 7.6
Approach LOS C A D A


Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3534 1583 1770 3539 5085 1583
Flt Permitted 1.00 1.00 0.22 1.00 1.00 1.00
Satd. Flow (perm) 3534 1583 415 3539 5085 1583
Volume (vph) 0 0 0 21 684 112 317 1084 0 0 943 616
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 22 720 118 334 1141 0 0 993 648
RTOR Reduction (vph) 0 0 0 0 0 57 0 0 0 0 0 54
Lane Group Flow (vph) 0 0 0 0 742 61 334 1141 0 0 993 594
Turn Type pm+pt Perm pm+pt Perm
Protected Phases 3 7 5 5 6 6
Permitted Phases 7 7 5 6 5 6 6
Actuated Green, G (s) 24.5 24.5 60.5 65.5 46.7 46.7
Effective Green, g (s) 25.5 25.5 62.5 66.5 47.7 47.7
Actuated g/C Ratio 0.26 0.26 0.62 0.66 0.48 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 1.0 2.0 2.0
Lane Grp Cap (vph) 901 404 460 2353 2426 755
v/s Ratio Prot c0.21 c0.11 0.32 0.20
v/s Ratio Perm 0.04 0.35 c0.37
v/c Ratio 0.82 0.15 0.73 0.48 0.41 0.79
Uniform Delay, d1 35.1 28.9 20.9 8.3 17.0 21.9
Progression Factor 0.91 0.82 1.12 0.68 0.72 0.69
Incremental Delay, d2 5.3 0.1 2.9 0.0 0.5 7.5
Delay (s) 37.2 23.9 26.2 5.6 12.8 22.7
Level of Service D C C A B C
Approach Delay (s) 0.0 35.4 10.3 16.7
Approach LOS A D B B


Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 0.99 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1610 3356 1583 3539 1583 1770 3539
Flt Permitted 0.95 0.99 1.00 1.00 1.00 0.11 1.00
Satd. Flow (perm) 1610 3356 1583 3539 1583 198 3539
Volume (vph) 410 478 167 0 0 0 0 1025 7 283 809 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 432 503 176 0 0 0 0 1079 7 298 852 0
RTOR Reduction (vph) 0 0 114 0 0 0 0 0 3 0 0 0
Lane Group Flow (vph) 301 634 62 0 0 0 0 1079 4 298 852 0
Turn Type Split Perm Perm pm+pt
Protected Phases 3 3 2 1 1 2
Permitted Phases 3 2 1 2
Actuated Green, G (s) 24.5 24.5 24.5 36.7 36.7 60.5 65.5
Effective Green, g (s) 25.5 25.5 25.5 37.7 37.7 62.5 66.5
Actuated g/C Ratio 0.26 0.26 0.26 0.38 0.38 0.62 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0
Lane Grp Cap (vph) 411 856 404 1334 597 514 2353
v/s Ratio Prot 0.19 c0.19 c0.30 c0.14 0.24
v/s Ratio Perm 0.04 0.00 0.22
v/c Ratio 0.73 0.74 0.15 0.81 0.01 0.58 0.36
Uniform Delay, d1 34.1 34.2 28.9 27.9 19.5 26.0 7.4
Progression Factor 0.92 0.92 0.79 1.00 1.00 0.73 0.15
Incremental Delay, d2 5.7 3.0 0.1 5.4 0.0 0.9 0.0
Delay (s) 37.0 34.4 22.9 33.3 19.5 20.0 1.2
Level of Service D C C C B C A
Approach Delay (s) 33.3 0.0 33.2 6.0
Approach LOS C A C A


Intersection Summary
HCM Average Control Delay 23.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1770 3539 1583 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1770 3539 1583 5085 1583 1770 5085 1583
Volume (vph) 57 189 0 244 225 148 0 1282 246 144 1239 73
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 60 199 0 257 237 156 0 1349 259 152 1304 77
RTOR Reduction (vph) 0 0 0 0 0 121 0 0 131 0 0 28
Lane Group Flow (vph) 60 199 0 257 237 35 0 1349 128 152 1304 49
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.9 14.4 25.7 32.2 32.2 73.3 73.3 16.6 94.9 94.9
Effective Green, g (s) 8.9 15.4 26.7 33.2 33.2 74.3 74.3 17.6 95.9 95.9
Actuated g/C Ratio 0.06 0.10 0.18 0.22 0.22 0.50 0.50 0.12 0.64 0.64
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 105 363 315 783 350 2519 784 208 3251 1012
v/s Ratio Prot 0.03 c0.06 c0.15 0.07 c0.27 c0.09 0.26
v/s Ratio Perm 0.02 0.08 0.03
v/c Ratio 0.57 0.55 0.82 0.30 0.10 0.54 0.16 0.73 0.40 0.05
Uniform Delay, d1 68.7 64.0 59.3 48.7 46.5 26.0 20.8 63.9 13.1 10.1
Progression Factor 1.04 0.82 1.00 1.00 1.00 0.32 0.18 1.00 1.00 1.00
Incremental Delay, d2 7.3 1.7 14.9 0.2 0.1 0.5 0.3 12.4 0.4 0.1
Delay (s) 78.5 53.9 74.2 49.0 46.6 8.9 4.1 76.3 13.5 10.2
Level of Service E D E D D A A E B B
Approach Delay (s) 59.6 58.4 8.1 19.6
Approach LOS E E A B


Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 15 343 213 6 392 31 248 671 11 30 659 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 16 361 224 6 413 33 261 706 12 32 694 11
RTOR Reduction (vph) 0 0 182 0 0 27 0 0 5 0 0 6
Lane Group Flow (vph) 16 361 42 6 413 6 261 706 7 32 694 5
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 3.1 21.7 21.7 1.4 20.0 20.0 22.4 70.9 70.9 6.0 54.5 54.5
Effective Green, g (s) 4.1 22.7 22.7 2.4 21.0 21.0 23.4 71.9 71.9 7.0 55.5 55.5
Actuated g/C Ratio 0.03 0.19 0.19 0.02 0.18 0.18 0.19 0.60 0.60 0.06 0.46 0.46
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 60 669 299 35 619 277 345 2120 948 103 1637 732
v/s Ratio Prot c0.01 0.10 0.00 c0.12 c0.15 0.20 0.02 c0.20
v/s Ratio Perm 0.03 0.00 0.00 0.00
v/c Ratio 0.27 0.54 0.14 0.17 0.67 0.02 0.76 0.33 0.01 0.31 0.42 0.01
Uniform Delay, d1 56.5 43.9 40.5 57.8 46.2 41.0 45.6 12.0 9.7 54.2 21.6 17.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.09 1.64 2.44 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.8 0.2 2.3 2.7 0.0 5.6 0.3 0.0 1.7 0.8 0.0
Delay (s) 58.9 44.8 40.8 60.1 49.0 41.0 55.5 20.0 23.7 55.9 22.4 17.4
Level of Service E D D E D D E B C E C B
Approach Delay (s) 43.6 48.5 29.5 23.8
Approach LOS D D C C


Intersection Summary
HCM Average Control Delay 34.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.91 0.91
Frt 0.85 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1583 1770 5085 5085
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1583 1770 5085 5085
Volume (vph) 0 387 450 729 628 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 407 474 767 661 0
RTOR Reduction (vph) 0 29 0 0 0 0
Lane Group Flow (vph) 0 378 474 767 661 0
Turn Type pm+ov Prot pm+ov
Protected Phases 4 5 5 2 6 4
Permitted Phases 4 6
Actuated Green, G (s) 54.4 54.4 150.0 85.6
Effective Green, g (s) 55.4 55.4 150.0 86.6
Actuated g/C Ratio 0.37 0.37 1.00 0.58
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 585 654 5085 2936
v/s Ratio Prot 0.24 c0.27 0.15 c0.13
v/s Ratio Perm
v/c Ratio 0.65 0.72 0.15 0.23
Uniform Delay, d1 39.2 40.7 0.0 15.4
Progression Factor 1.00 0.55 1.00 1.00
Incremental Delay, d2 2.5 3.4 0.1 0.2
Delay (s) 41.6 25.8 0.1 15.6
Level of Service D C A B
Approach Delay (s) 41.6 9.9 15.6
Approach LOS D A B


Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1583 3539 1770 3539 3539
Flt Permitted 1.00 1.00 1.00 0.62 1.00 1.00
Satd. Flow (perm) 3539 1583 3539 1153 3539 3539
Volume (vph) 0 88 362 0 99 0 409 99 0 0 106 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 93 381 0 104 0 431 104 0 0 112 0
RTOR Reduction (vph) 0 0 328 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 93 53 0 104 0 431 104 0 0 112 0
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm pm+pt Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 9.5 9.5 9.5 55.5 55.5 38.7
Effective Green, g (s) 10.5 10.5 10.5 56.5 56.5 39.7
Actuated g/C Ratio 0.14 0.14 0.14 0.75 0.75 0.53
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 495 222 495 974 2666 1873
v/s Ratio Prot 0.03 0.03 c0.08 0.03 0.03
v/s Ratio Perm c0.03 c0.26
v/c Ratio 0.19 0.24 0.21 0.44 0.04 0.06
Uniform Delay, d1 28.5 28.7 28.6 3.2 2.4 8.6
Progression Factor 1.00 1.00 0.76 2.58 1.47 0.39
Incremental Delay, d2 0.2 0.6 0.1 0.2 0.0 0.1
Delay (s) 28.7 29.3 21.7 8.4 3.5 3.4
Level of Service C C C A A A
Approach Delay (s) 29.1 21.7 7.4 3.4
Approach LOS C C A A


Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085 1583
Volume (vph) 95 944 113 222 942 338 158 1478 289 300 1351 151
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 100 994 119 234 992 356 166 1556 304 316 1422 159
RTOR Reduction (vph) 0 0 89 0 0 218 0 0 162 0 0 92
Lane Group Flow (vph) 100 994 30 234 992 138 166 1556 142 316 1422 67
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.3 37.0 37.0 15.0 43.7 43.7 16.0 56.0 56.0 22.0 62.0 62.0
Effective Green, g (s) 9.3 38.0 38.0 16.0 44.7 44.7 17.0 57.0 57.0 23.0 63.0 63.0
Actuated g/C Ratio 0.06 0.25 0.25 0.11 0.30 0.30 0.11 0.38 0.38 0.15 0.42 0.42
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 110 897 401 189 1055 472 201 1932 602 271 2136 665
v/s Ratio Prot 0.06 c0.28 c0.13 0.28 0.09 c0.31 c0.18 0.28
v/s Ratio Perm 0.02 0.09 0.09 0.04
v/c Ratio 0.91 1.11 0.08 1.24 0.94 0.29 0.83 0.81 0.24 1.17 0.67 0.10
Uniform Delay, d1 69.9 56.0 42.6 67.0 51.3 40.5 65.1 41.5 31.7 63.5 35.0 26.3
Progression Factor 0.97 0.96 0.94 1.00 1.00 1.00 0.93 0.91 1.50 0.94 1.04 2.56
Incremental Delay, d2 57.3 64.2 0.1 144.0 15.4 0.3 11.4 1.6 0.4 105.7 1.6 0.3
Delay (s) 125.0 118.1 40.3 211.0 66.8 40.8 71.9 39.4 47.8 165.7 37.8 67.6
Level of Service F F D F E D E D D F D E
Approach Delay (s) 111.0 82.3 43.3 61.6
Approach LOS F F D E


Intersection Summary
HCM Average Control Delay 69.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 103 1067 390 160 1063 285 445 994 213 216 916 99
Peak-hour factor, PHF 0.95 0.96 0.95 0.95 0.96 0.95 0.95 0.96 0.95 0.95 0.96 0.95
Adj. Flow (vph) 108 1111 411 168 1107 300 468 1035 224 227 954 104
RTOR Reduction (vph) 0 0 295 0 0 208 0 0 124 0 0 78
Lane Group Flow (vph) 108 1111 116 168 1107 93 468 1035 100 227 954 26
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 7.0 33.0 33.0 10.0 36.0 36.0 28.0 39.0 39.0 18.0 29.0 29.0
Effective Green, g (s) 8.0 34.0 34.0 11.0 37.0 37.0 29.0 40.0 40.0 19.0 30.0 30.0
Actuated g/C Ratio 0.07 0.28 0.28 0.09 0.31 0.31 0.24 0.33 0.33 0.16 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 1003 449 162 1091 488 428 1180 528 280 885 396
v/s Ratio Prot 0.06 c0.31 c0.09 c0.31 c0.26 0.29 0.13 c0.27
v/s Ratio Perm 0.07 0.06 0.06 0.02
v/c Ratio 0.92 1.11 0.26 1.04 1.01 0.19 1.09 0.88 0.19 0.81 1.08 0.07
Uniform Delay, d1 55.7 43.0 33.3 54.5 41.5 30.5 45.5 37.7 28.5 48.8 45.0 34.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.58 0.60 0.59 1.10 1.14 1.92
Incremental Delay, d2 56.7 62.7 0.3 80.8 30.9 0.2 59.7 5.1 0.4 15.7 53.1 0.3
Delay (s) 112.4 105.7 33.6 135.3 72.4 30.7 86.1 27.7 17.2 69.4 104.6 66.2
Level of Service F F C F E C F C B E F E
Approach Delay (s) 88.0 71.2 42.2 95.2
Approach LOS F E D F


Intersection Summary
HCM Average Control Delay 72.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 101.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group







Hunt Communities - El Paso Land Study Total PM Traffic
7: Painted Dunes Rd & McCombs 7/25/2008


Hunt Communities - El Paso Land Study  5/19/2008 Total PM Traffic Synchro 6 Report
Kimley-Horn and Associates, Inc. Page 7


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 5085 1583 1770 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 5085 1583 1770 5085 1583
Volume (vph) 69 683 719 181 701 90 766 1413 214 17 1250 81
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 73 719 757 191 738 95 806 1487 225 18 1316 85
RTOR Reduction (vph) 0 0 341 0 0 67 0 0 112 0 0 62
Lane Group Flow (vph) 73 719 416 191 738 28 806 1487 113 18 1316 23
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.9 38.0 38.0 15.0 43.1 43.1 37.1 74.6 74.6 2.4 39.9 39.9
Effective Green, g (s) 10.9 39.0 39.0 16.0 44.1 44.1 38.1 75.6 75.6 3.4 40.9 40.9
Actuated g/C Ratio 0.07 0.26 0.26 0.11 0.29 0.29 0.25 0.50 0.50 0.02 0.27 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 129 920 412 189 1040 465 872 2563 798 40 1387 432
v/s Ratio Prot 0.04 0.20 c0.11 0.21 c0.23 0.29 0.01 c0.26
v/s Ratio Perm c0.26 0.02 0.07 0.01
v/c Ratio 0.57 0.78 1.01 1.01 0.71 0.06 0.92 0.58 0.14 0.45 0.95 0.05
Uniform Delay, d1 67.3 51.5 55.5 67.0 47.2 38.1 54.5 26.1 19.9 72.4 53.5 40.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.93 0.90 0.98 0.88 0.97 0.76
Incremental Delay, d2 5.6 4.4 46.7 68.2 2.2 0.1 11.7 0.7 0.3 7.6 14.4 0.2
Delay (s) 72.8 55.9 102.2 135.2 49.5 38.1 62.6 24.2 19.8 71.6 66.1 30.7
Level of Service E E F F D D E C B E E C
Approach Delay (s) 79.3 64.4 36.1 64.1
Approach LOS E E D E


Intersection Summary
HCM Average Control Delay 56.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3539 1583 1770 3539 3539 1583
Flt Permitted 1.00 1.00 0.18 1.00 1.00 1.00
Satd. Flow (perm) 3539 1583 339 3539 3539 1583
Volume (vph) 0 711 212 302 278 0 0 0 0 0 133 768
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 748 223 318 293 0 0 0 0 0 140 808
RTOR Reduction (vph) 0 0 168 0 0 0 0 0 0 0 0 387
Lane Group Flow (vph) 0 748 55 318 293 0 0 0 0 0 140 421
Turn Type Perm pm+pt Split Perm
Protected Phases 6 5 5 6 8 16 8 16
Permitted Phases 6 6 5 6 5 6 8 16
Actuated Green, G (s) 21.0 21.0 47.1 52.1 27.9 27.9
Effective Green, g (s) 22.0 22.0 49.1 53.1 28.9 28.9
Actuated g/C Ratio 0.24 0.24 0.55 0.59 0.32 0.32
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 865 387 616 2088 1136 508
v/s Ratio Prot c0.21 c0.16 0.08 0.04
v/s Ratio Perm 0.03 0.13 c0.27
v/c Ratio 0.86 0.14 0.52 0.14 0.12 0.83
Uniform Delay, d1 32.6 26.6 13.1 8.2 21.6 28.3
Progression Factor 1.00 1.00 0.67 0.02 1.00 1.00
Incremental Delay, d2 11.2 0.8 0.4 0.0 0.0 10.7
Delay (s) 43.8 27.4 9.2 0.2 21.6 39.0
Level of Service D C A A C D
Approach Delay (s) 40.0 4.9 0.0 36.4
Approach LOS D A A D


Intersection Summary
HCM Average Control Delay 30.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 106.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 0.95
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 3539 1770 3539
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 3539 1770 3539
Volume (vph) 0 711 0 0 19 0 561 214 0 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 748 0 0 20 0 591 225 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 748 0 0 20 0 591 225 0 0 0 0
Turn Type pm+pt Perm Split
Protected Phases 1 1 2 2 4 12 4 12
Permitted Phases 1 2 2
Actuated Green, G (s) 44.1 6.0 35.9 35.9
Effective Green, g (s) 45.1 7.0 36.9 36.9
Actuated g/C Ratio 0.50 0.08 0.41 0.41
Clearance Time (s) 5.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1773 275 726 1451
v/s Ratio Prot c0.21 0.01 c0.33 0.06
v/s Ratio Perm
v/c Ratio 0.42 0.07 0.81 0.16
Uniform Delay, d1 14.2 38.5 23.5 16.7
Progression Factor 0.38 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 7.0 0.1
Delay (s) 5.5 38.6 30.5 16.8
Level of Service A D C B
Approach Delay (s) 5.5 38.6 26.7 0.0
Approach LOS A D C A


Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 106.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group







Hunt Communities - El Paso Land Study Total PM Traffic
10: Ring Road & MLK 7/25/2008


Hunt Communities - El Paso Land Study  5/19/2008 Total PM Traffic Synchro 6 Report
Kimley-Horn and Associates, Inc. Page 10


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.91 1.00 0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 3433 5085 1583 3433 5085 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 3433 5085 1583 3433 5085 1583
Volume (vph) 35 670 327 65 728 575 382 2009 96 488 1710 57
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 37 705 344 68 766 605 402 2115 101 514 1800 60
RTOR Reduction (vph) 0 0 182 0 0 182 0 0 52 0 0 31
Lane Group Flow (vph) 37 705 162 68 766 423 402 2115 49 514 1800 29
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 3.2 32.5 32.5 5.0 34.3 34.3 20.0 72.5 72.5 20.0 72.5 72.5
Effective Green, g (s) 4.2 33.5 33.5 6.0 35.3 35.3 21.0 73.5 73.5 21.0 73.5 73.5
Actuated g/C Ratio 0.03 0.22 0.22 0.04 0.24 0.24 0.14 0.49 0.49 0.14 0.49 0.49
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 50 790 354 71 833 373 481 2492 776 481 2492 776
v/s Ratio Prot 0.02 c0.20 0.04 0.22 0.12 c0.42 c0.15 0.35
v/s Ratio Perm 0.10 c0.27 0.03 0.02
v/c Ratio 0.74 0.89 0.46 0.96 0.92 1.13 0.84 0.85 0.06 1.07 0.72 0.04
Uniform Delay, d1 72.4 56.5 50.4 71.9 56.0 57.4 62.8 33.4 20.1 64.5 30.2 19.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.79 0.70 1.04 0.84 0.52 0.24
Incremental Delay, d2 42.8 12.2 0.9 91.2 15.0 88.2 8.5 2.7 0.1 57.6 1.6 0.1
Delay (s) 114.8 68.5 51.6 163.1 70.9 145.6 58.2 26.2 21.0 111.6 17.4 4.8
Level of Service F E D F E F E C C F B A
Approach Delay (s) 64.7 106.7 30.9 37.5
Approach LOS E F C D


Intersection Summary
HCM Average Control Delay 52.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1583 3433 3539 1583 3433 3539 1583
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1583 3433 3539 1583 3433 3539 1583
Volume (vph) 0 657 646 117 748 339 650 1534 138 327 1305 82
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 692 680 123 787 357 684 1615 145 344 1374 86
RTOR Reduction (vph) 0 0 12 0 0 82 0 0 74 0 0 52
Lane Group Flow (vph) 0 692 668 123 787 275 684 1615 71 344 1374 34
Turn Type Prot pm+ov Prot pm+ov Prot Perm Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 23.0 47.0 7.0 35.0 47.0 24.0 58.0 58.0 12.0 46.0 46.0
Effective Green, g (s) 24.0 49.0 8.0 36.0 49.0 25.0 59.0 59.0 13.0 47.0 47.0
Actuated g/C Ratio 0.20 0.41 0.07 0.30 0.41 0.21 0.49 0.49 0.11 0.39 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 708 646 118 1062 699 715 1740 778 372 1386 620
v/s Ratio Prot 0.20 c0.22 c0.07 0.22 0.04 0.20 0.46 0.10 c0.39
v/s Ratio Perm 0.21 0.13 0.05 0.02
v/c Ratio 0.98 1.03 1.04 0.74 0.39 0.96 0.93 0.09 0.92 0.99 0.05
Uniform Delay, d1 47.7 35.5 56.0 37.8 25.0 47.0 28.5 16.2 53.0 36.3 22.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.47 0.41 0.23 0.69 1.29 2.86
Incremental Delay, d2 27.9 44.6 94.7 2.8 0.4 17.1 6.9 0.1 19.3 16.5 0.1
Delay (s) 75.7 80.1 150.7 40.6 25.4 86.0 18.7 3.8 55.7 63.5 64.9
Level of Service E F F D C F B A E E E
Approach Delay (s) 77.8 47.0 36.6 62.1
Approach LOS E D D E


Intersection Summary
HCM Average Control Delay 53.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.97 0.91 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 3433 5085 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 3433 5085 5085 1583
Volume (vph) 197 775 898 2373 2017 196
Peak-hour factor, PHF 0.95 0.95 0.98 0.95 0.95 0.95
Adj. Flow (vph) 207 816 916 2498 2123 206
RTOR Reduction (vph) 0 333 0 0 0 108
Lane Group Flow (vph) 207 483 916 2498 2123 98
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 37.0 37.0 40.0 103.0 58.0 58.0
Effective Green, g (s) 38.0 38.0 41.0 104.0 59.0 59.0
Actuated g/C Ratio 0.25 0.25 0.27 0.69 0.39 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 448 401 938 3526 2000 623
v/s Ratio Prot 0.12 c0.27 0.49 c0.42
v/s Ratio Perm c0.31 0.06
v/c Ratio 0.46 1.20 0.98 0.71 1.06 0.16
Uniform Delay, d1 47.4 56.0 54.0 13.9 45.5 29.4
Progression Factor 1.00 1.00 1.29 0.94 0.39 0.12
Incremental Delay, d2 0.8 113.5 16.8 0.7 32.6 0.2
Delay (s) 48.1 169.5 86.5 13.8 50.5 3.6
Level of Service D F F B D A
Approach Delay (s) 144.9 33.3 46.4
Approach LOS F C D


Intersection Summary
HCM Average Control Delay 54.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.91
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1583 1770 5085 1583 1770 5085
Volume (vph) 0 88 82 39 97 62 103 2552 40 73 2300 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 93 86 41 102 65 108 2686 42 77 2421 0
RTOR Reduction (vph) 0 0 80 0 0 55 0 0 12 0 0 0
Lane Group Flow (vph) 0 93 6 41 102 10 108 2686 30 77 2421 0
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.3 9.3 7.7 22.0 22.0 15.0 107.0 107.0 6.0 98.0
Effective Green, g (s) 10.3 10.3 8.7 23.0 23.0 16.0 108.0 108.0 7.0 99.0
Actuated g/C Ratio 0.07 0.07 0.06 0.15 0.15 0.11 0.72 0.72 0.05 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 243 109 103 543 243 189 3661 1140 83 3356
v/s Ratio Prot c0.03 c0.02 0.03 0.06 c0.53 0.04 c0.48
v/s Ratio Perm 0.00 0.01 0.02
v/c Ratio 0.38 0.05 0.40 0.19 0.04 0.57 0.73 0.03 0.93 0.72
Uniform Delay, d1 66.8 65.3 68.1 55.4 54.1 63.7 12.5 6.0 71.2 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.72 0.50
Incremental Delay, d2 1.0 0.2 2.5 0.2 0.1 3.0 1.0 0.0 63.6 1.1
Delay (s) 67.8 65.5 70.6 55.5 54.2 66.8 13.4 6.0 115.0 9.3
Level of Service E E E E D E B A F A
Approach Delay (s) 66.7 58.1 15.4 12.5
Approach LOS E E B B


Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539
Flt Permitted 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539
Volume (vph) 0 184 62 56 182 415 60 1534 142 379 1295 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 194 65 59 192 437 63 1615 149 399 1363 0
RTOR Reduction (vph) 0 0 58 0 0 316 0 0 79 0 0 0
Lane Group Flow (vph) 0 194 7 59 192 121 63 1615 70 399 1363 0
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 11.7 11.7 5.9 22.6 22.6 4.0 55.0 55.0 27.4 78.4
Effective Green, g (s) 12.7 12.7 6.9 23.6 23.6 5.0 56.0 56.0 28.4 79.4
Actuated g/C Ratio 0.11 0.11 0.06 0.20 0.20 0.04 0.47 0.47 0.24 0.66
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 375 168 102 696 311 74 1652 739 419 2342
v/s Ratio Prot c0.05 c0.03 0.05 0.04 c0.46 c0.23 0.39
v/s Ratio Perm 0.00 0.08 0.04
v/c Ratio 0.52 0.04 0.58 0.28 0.39 0.85 0.98 0.09 0.95 0.58
Uniform Delay, d1 50.8 48.2 55.1 40.9 41.9 57.1 31.4 17.9 45.1 11.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.77 0.59 0.43 1.14 0.94
Incremental Delay, d2 1.2 0.1 7.7 0.2 0.8 8.5 3.2 0.0 5.6 0.1
Delay (s) 52.0 48.3 62.9 41.2 42.7 52.6 21.8 7.8 57.1 10.6
Level of Service D D E D D D C A E B
Approach Delay (s) 51.0 44.0 21.7 21.1
Approach LOS D D C C


Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.91 0.91
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 5085 5085
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 5085 5085
Volume (vph) 43 70 82 3427 2911 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 45 74 86 3607 3064 0
RTOR Reduction (vph) 0 69 0 0 0 0
Lane Group Flow (vph) 45 5 86 3607 3064 0
Turn Type Perm Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 9.1 9.1 12.6 130.9 113.3
Effective Green, g (s) 10.1 10.1 13.6 131.9 114.3
Actuated g/C Ratio 0.07 0.07 0.09 0.88 0.76
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 107 160 4471 3875
v/s Ratio Prot c0.03 0.05 c0.71 0.60
v/s Ratio Perm 0.00
v/c Ratio 0.38 0.05 0.54 0.81 0.79
Uniform Delay, d1 66.9 65.4 65.2 3.8 10.7
Progression Factor 1.00 1.00 1.33 1.54 0.92
Incremental Delay, d2 2.0 0.2 3.2 1.6 0.2
Delay (s) 69.0 65.6 89.9 7.3 10.0
Level of Service E E F A A
Approach Delay (s) 66.9 9.2 10.0
Approach LOS E A A


Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 5085 5085 1583
Flt Permitted 0.95 1.00 1.00 0.08 1.00 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 146 5085 5085 1583
Volume (vph) 0 0 0 195 404 48 196 2196 0 0 1667 387
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 205 425 51 206 2312 0 0 1755 407
RTOR Reduction (vph) 0 0 0 0 0 9 0 0 0 0 0 197
Lane Group Flow (vph) 0 0 0 205 425 42 206 2312 0 0 1755 210
Turn Type custom Perm pm+pt Perm
Protected Phases 8 16 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6 6
Actuated Green, G (s) 28.8 28.8 28.8 106.2 111.2 50.0 50.0
Effective Green, g (s) 29.8 29.8 29.8 108.2 112.2 51.0 51.0
Actuated g/C Ratio 0.20 0.20 0.20 0.72 0.75 0.34 0.34
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 352 703 314 725 3804 1729 538
v/s Ratio Prot 0.12 c0.12 0.11 c0.45 c0.35
v/s Ratio Perm 0.03 0.10 0.13
v/c Ratio 0.58 0.60 0.13 0.28 0.61 1.02 0.39
Uniform Delay, d1 54.5 54.7 49.5 20.0 8.7 49.5 37.7
Progression Factor 1.00 1.00 1.00 0.29 0.68 1.19 1.89
Incremental Delay, d2 2.4 1.5 0.2 0.1 0.1 20.6 1.3
Delay (s) 56.9 56.2 49.7 5.8 6.0 79.5 72.4
Level of Service E E D A A E E
Approach Delay (s) 0.0 55.9 6.0 78.2
Approach LOS A E A E


Intersection Summary
HCM Average Control Delay 41.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.91 1.00 0.91
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1610 3276 1583 5085 1583 5085
Flt Permitted 0.95 0.97 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1610 3276 1583 5085 1583 5085
Volume (vph) 761 166 125 0 0 0 0 1611 609 0 1861 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 801 175 132 0 0 0 0 1696 641 0 1959 0
RTOR Reduction (vph) 0 0 17 0 0 0 0 0 432 0 0 0
Lane Group Flow (vph) 401 575 115 0 0 0 0 1696 209 0 1959 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 38.0 38.0 38.0 48.0 48.0 102.0
Effective Green, g (s) 39.0 39.0 39.0 49.0 49.0 103.0
Actuated g/C Ratio 0.26 0.26 0.26 0.33 0.33 0.69
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 419 852 412 1661 517 3492
v/s Ratio Prot c0.25 0.18 c0.33 c0.39
v/s Ratio Perm 0.07 0.13
v/c Ratio 0.96 0.92dl 0.28 1.02 0.41 0.56
Uniform Delay, d1 54.7 49.8 44.3 50.5 39.2 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.47
Incremental Delay, d2 32.7 2.1 0.4 27.6 2.3 0.1
Delay (s) 87.4 51.9 44.7 78.1 41.5 17.7
Level of Service F D D E D B
Approach Delay (s) 63.9 0.0 68.0 17.7
Approach LOS E A E B


Intersection Summary
HCM Average Control Delay 48.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.95
Frt 1.00 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 5085 3539
Flt Permitted 0.95 1.00 1.00 0.22 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 414 5085 3539
Volume (vph) 0 0 0 68 65 248 189 3237 0 0 683 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 72 68 261 199 3407 0 0 719 0
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 72 68 259 199 3407 0 0 719 0
Turn Type Perm Perm pm+pt
Protected Phases 8 16 5 5 6 6
Permitted Phases 8 16 8 16 5 6 5 6
Actuated Green, G (s) 30.8 30.8 30.8 114.2 119.2 17.0
Effective Green, g (s) 31.8 31.8 31.8 116.2 120.2 18.0
Actuated g/C Ratio 0.20 0.20 0.20 0.73 0.75 0.11
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 1.0 2.0
Lane Grp Cap (vph) 352 703 315 1133 3820 398
v/s Ratio Prot 0.02 0.11 c0.67 c0.20
v/s Ratio Perm 0.04 c0.16 0.02
v/c Ratio 0.20 0.10 0.82 0.18 0.89 1.81
Uniform Delay, d1 53.5 52.4 61.4 13.4 15.0 71.0
Progression Factor 1.00 1.00 1.00 0.34 0.57 1.00
Incremental Delay, d2 0.1 0.0 15.1 0.0 0.3 372.8
Delay (s) 53.6 52.4 76.5 4.5 8.9 443.8
Level of Service D D E A A F
Approach Delay (s) 0.0 68.3 8.7 443.8
Approach LOS A E A F


Intersection Summary
HCM Average Control Delay 80.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 0.91 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 1.00 1.00 0.99
Satd. Flow (prot) 3433 3539 1583 5085 1583 3512
Flt Permitted 0.95 1.00 1.00 1.00 1.00 0.51
Satd. Flow (perm) 3433 3539 1583 5085 1583 1802
Volume (vph) 2003 177 239 0 0 0 0 1401 100 118 647 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 2108 186 252 0 0 0 0 1475 105 124 681 0
RTOR Reduction (vph) 0 0 71 0 0 0 0 0 73 0 0 0
Lane Group Flow (vph) 2108 186 181 0 0 0 0 1475 32 0 805 0
Turn Type Split Perm Perm pm+pt
Protected Phases 4 12 4 12 2 1 1 2
Permitted Phases 4 12 2 1 2 1 2
Actuated Green, G (s) 83.0 83.0 83.0 48.0 48.0 62.0
Effective Green, g (s) 84.0 84.0 84.0 49.0 49.0 64.0
Actuated g/C Ratio 0.52 0.52 0.52 0.31 0.31 0.40
Clearance Time (s) 5.0 5.0
Vehicle Extension (s) 2.0 2.0
Lane Grp Cap (vph) 1802 1858 831 1557 485 881
v/s Ratio Prot c0.61 0.05 c0.29 c0.09
v/s Ratio Perm 0.11 0.02 0.28
v/c Ratio 1.17 0.10 0.22 0.95 0.07 0.91
Uniform Delay, d1 38.0 19.1 20.4 54.2 39.3 45.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.54
Incremental Delay, d2 82.8 0.0 0.0 13.3 0.3 1.6
Delay (s) 120.8 19.1 20.4 67.6 39.6 26.1
Level of Service F B C E D C
Approach Delay (s) 103.4 0.0 65.7 26.1
Approach LOS F A E C


Intersection Summary
HCM Average Control Delay 78.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 160.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 115.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.95 0.91 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 0.99 0.95 1.00 1.00 1.00
Satd. Flow (prot) 4859 1770 3539 5085 1583
Flt Permitted 0.99 0.17 1.00 1.00 1.00
Satd. Flow (perm) 4859 326 3539 5085 1583
Volume (vph) 0 0 0 117 498 207 172 2273 0 0 1063 811
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 123 524 218 181 2393 0 0 1119 854
RTOR Reduction (vph) 0 0 0 0 3 0 0 0 0 0 0 105
Lane Group Flow (vph) 0 0 0 0 862 0 181 2393 0 0 1119 749
Turn Type pm+pt pm+pt Perm
Protected Phases 3 7 5 5 6 6
Permitted Phases 7 5 6 5 6 6
Actuated Green, G (s) 36.2 68.8 73.8 53.8 53.8
Effective Green, g (s) 37.2 70.8 74.8 54.8 54.8
Actuated g/C Ratio 0.31 0.59 0.62 0.46 0.46
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 1.0 2.0 2.0
Lane Grp Cap (vph) 1506 385 2206 2322 723
v/s Ratio Prot c0.18 0.06 c0.68 0.22
v/s Ratio Perm 0.21 0.47
v/c Ratio 0.57 0.47 1.08 0.48 1.04
Uniform Delay, d1 34.7 28.1 22.6 22.7 32.6
Progression Factor 1.00 0.82 0.88 0.95 0.85
Incremental Delay, d2 0.3 0.0 39.1 0.7 41.9
Delay (s) 35.1 23.0 58.8 22.1 69.6
Level of Service D C E C E
Approach Delay (s) 0.0 35.1 56.3 42.7
Approach LOS A D E D


Intersection Summary
HCM Average Control Delay 48.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 145.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 0.91 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 0.98 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1610 3336 1583 3539 1583 1770 3539
Flt Permitted 0.95 0.98 1.00 1.00 1.00 0.08 1.00
Satd. Flow (perm) 1610 3336 1583 3539 1583 147 3539
Volume (vph) 729 610 450 0 0 0 0 1749 7 260 967 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 767 642 474 0 0 0 0 1841 7 274 1018 0
RTOR Reduction (vph) 0 0 85 0 0 0 0 0 2 0 0 0
Lane Group Flow (vph) 454 955 389 0 0 0 0 1841 5 274 1018 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 3 2 1 1 2
Permitted Phases 3 3 2 1 2
Actuated Green, G (s) 36.2 36.2 36.2 49.8 49.8 68.8 73.8
Effective Green, g (s) 37.2 37.2 37.2 50.8 50.8 70.8 74.8
Actuated g/C Ratio 0.31 0.31 0.31 0.42 0.42 0.59 0.62
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 1.0
Lane Grp Cap (vph) 499 1034 491 1498 670 357 2206
v/s Ratio Prot c0.52 c0.13 c0.29
v/s Ratio Perm 0.28 0.29 0.25 0.00 0.33
v/c Ratio 0.91 0.92 0.79 1.23 0.01 0.77 0.46
Uniform Delay, d1 39.8 40.0 37.9 34.6 20.0 49.3 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.81 0.27
Incremental Delay, d2 20.0 13.1 8.0 109.1 0.0 7.8 0.1
Delay (s) 59.8 53.1 45.9 143.7 20.0 47.7 3.2
Level of Service E D D F C D A
Approach Delay (s) 52.9 0.0 143.3 12.7
Approach LOS D A F B


Intersection Summary
HCM Average Control Delay 75.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 145.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 1
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 6,316 Enter 7,254 938 6,316
Exit to External: 6,491 Exit 7,254 763 6,491


Total 14,508 1,701 12,807
Demand 0.0% 0 % 100% 11.7% 88.3% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 2757
3.0% 218 Demand Balanced 763 Demand 0.0% 0


5 Balanced Demand 9.0% 763 Balanced 0
Land Use B:  Office 2.0% 5 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 248 37 211 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 248 60 188 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 496 97 399 2 0% 5 D d T t l 0 0 0


068200009


Total 496 97 399 2.0% 5 Demand Total 0 0 0
% 100% 19.6% 80.4% %


15.0% 37 Demand Demand 33.0% 2394 Demand 38.0% 0
Enter from External: 211 37 Balanced Balanced 933 Balanced 0 Enter from External: 0
Exit to External: 188 3.0% 254 Demand Demand 11.0% 933 Demand 9.0% 763 Exit to External: 0


Demand 22.0% 55 33.0% 0 Demand
Balanced 55 Land Use C:  Retail 0 Balanced


Demand 4.0% 339 ITE Land Use Code 820 11.0% 933 Demand
Size:


Total Internal External


Enter 8483 818 7665
Enter from External: 7,665 Exit 8483 970 7513


Exit to External: 7,513 Total 16966 1788 15178
% 100% 10.5% 89.5%


A B C D Total
6,316 211 7,665 0 14,192
6,491 188 7,513 0 14,192


12,807 399 15,178 0 28,384


14,508 496 16,966 0 31,970


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


11.22%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 2
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 580 Enter 876 296 580
Exit to External: 586 Exit 876 290 586


Total 1,752 586 1,166
Demand 0.0% 0 % 100% 33.4% 66.6% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 333
3.0% 26 Demand Balanced 290 Demand 0.0% 0


7 Balanced Demand 9.0% 290 Balanced 0
Land Use B:  Office 2.0% 7 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 347 52 295 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 347 83 264 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 694 135 559 2 0% 7 D d T t l 0 0 0


068200009


Total 694 135 559 2.0% 7 Demand Total 0 0 0
% 100% 19.5% 80.5% %


15.0% 52 Demand Demand 33.0% 289 Demand 38.0% 0
Enter from External: 295 52 Balanced Balanced 289 Balanced 0 Enter from External: 0
Exit to External: 264 3.0% 97 Demand Demand 11.0% 354 Demand 9.0% 290 Exit to External: 0


Demand 22.0% 76 33.0% 0 Demand
Balanced 76 Land Use C:  Retail 0 Balanced


Demand 4.0% 129 ITE Land Use Code 820 11.0% 354 Demand
Size:


Total Internal External


Enter 3220 366 2854
Enter from External: 2,854 Exit 3220 341 2879


Exit to External: 2,879 Total 6440 707 5733
% 100% 11.0% 89.0%


A B C D Total
580 295 2,854 0 3,729
586 264 2,879 0 3,729


1,166 559 5,733 0 7,458


1,752 694 6,440 0 8,886


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


16.07%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 3
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 4,827 Enter 5,144 317 4,827
Exit to External: 4,885 Exit 5,144 259 4,885


Total 10,288 576 9,712
Demand 0.0% 0 % 100% 5.6% 94.4% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 1955
3.0% 154 Demand Balanced 259 Demand 0.0% 0


1 Balanced Demand 9.0% 259 Balanced 0
Land Use B:  Office 2.0% 1 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 68 10 58 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 68 16 52 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 136 26 110 2 0% 1 D d T t l 0 0 0


068200009


Total 136 26 110 2.0% 1 Demand Total 0 0 0
% 100% 19.1% 80.9% %


15.0% 10 Demand Demand 33.0% 1698 Demand 38.0% 0
Enter from External: 58 10 Balanced Balanced 316 Balanced 0 Enter from External: 0
Exit to External: 52 3.0% 86 Demand Demand 11.0% 316 Demand 9.0% 259 Exit to External: 0


Demand 22.0% 15 33.0% 0 Demand
Balanced 15 Land Use C:  Retail 0 Balanced


Demand 4.0% 115 ITE Land Use Code 820 11.0% 316 Demand
Size:


Total Internal External


Enter 2877 274 2603
Enter from External: 2,603 Exit 2877 326 2551


Exit to External: 2,551 Total 5754 600 5154
% 100% 10.4% 89.6%


A B C D Total
4,827 58 2,603 0 7,488
4,885 52 2,551 0 7,488


9,712 110 5,154 0 14,976


10,288 136 5,754 0 16,178


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


7.43%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 4
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 10,672 Enter 11,793 1,121 10,672
Exit to External: 10,885 Exit 11,793 908 10,885


Total 23,586 2,029 21,557
Demand 0.0% 0 % 100% 8.6% 91.4% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 4481
3.0% 354 Demand Balanced 908 Demand 0.0% 0


11 Balanced Demand 9.0% 908 Balanced 0
Land Use B:  Office 2.0% 11 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 528 79 449 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 528 127 401 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 1056 206 850 2 0% 11 D d T t l 0 0 0


068200009


Total 1056 206 850 2.0% 11 Demand Total 0 0 0
% 100% 19.5% 80.5% %


15.0% 79 Demand Demand 33.0% 3892 Demand 38.0% 0
Enter from External: 449 79 Balanced Balanced 1110 Balanced 0 Enter from External: 0
Exit to External: 401 3.0% 303 Demand Demand 11.0% 1110 Demand 9.0% 908 Exit to External: 0


Demand 22.0% 116 33.0% 0 Demand
Balanced 116 Land Use C:  Retail 0 Balanced


Demand 4.0% 404 ITE Land Use Code 820 11.0% 1110 Demand
Size:


Total Internal External


Enter 10088 1024 9064
Enter from External: 9,064 Exit 10088 1189 8899


Exit to External: 8,899 Total 20176 2213 17963
% 100% 11.0% 89.0%


A B C D Total
10,672 449 9,064 0 20,185
10,885 401 8,899 0 20,185


21,557 850 17,963 0 40,370


23,586 1,056 20,176 0 44,818


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


9.92%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 6
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 4,960 Enter 6,269 1,309 4,960
Exit to External: 5,205 Exit 6,269 1,064 5,205


Total 12,538 2,373 10,165
Demand 0.0% 0 % 100% 18.9% 81.1% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 2382
3.0% 188 Demand Balanced 1064 Demand 0.0% 0


8 Balanced Demand 9.0% 1064 Balanced 0
Land Use B:  Office 2.0% 8 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 418 63 355 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 418 100 318 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 836 163 673 2 0% 8 D d T t l 0 0 0


068200009


Total 836 163 673 2.0% 8 Demand Total 0 0 0
% 100% 19.5% 80.5% %


15.0% 63 Demand Demand 33.0% 2069 Demand 38.0% 0
Enter from External: 355 63 Balanced Balanced 1301 Balanced 0 Enter from External: 0
Exit to External: 318 3.0% 355 Demand Demand 11.0% 1301 Demand 9.0% 1064 Exit to External: 0


Demand 22.0% 92 33.0% 0 Demand
Balanced 92 Land Use C:  Retail 0 Balanced


Demand 4.0% 473 ITE Land Use Code 820 11.0% 1301 Demand
Size:


Total Internal External


Enter 11827 1156 10671
Enter from External: 10,671 Exit 11827 1364 10463


Exit to External: 10,463 Total 23654 2520 21134
% 100% 10.7% 89.3%


A B C D Total
4,960 355 10,671 0 15,986
5,205 318 10,463 0 15,986


10,165 673 21,134 0 31,972


12,538 836 23,654 0 37,028


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


13.65%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 7
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 8,040 Enter 9,040 1,000 8,040
Exit to External: 8,226 Exit 9,040 814 8,226


Total 18,080 1,814 16,266
Demand 0.0% 0 % 100% 10.0% 90.0% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 3435
3.0% 271 Demand Balanced 814 Demand 0.0% 0


6 Balanced Demand 9.0% 814 Balanced 0
Land Use B:  Office 2.0% 6 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 275 41 234 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 275 67 208 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 550 108 442 2 0% 6 D d T t l 0 0 0


068200009


Total 550 108 442 2.0% 6 Demand Total 0 0 0
% 100% 19.6% 80.4% %


15.0% 41 Demand Demand 33.0% 2983 Demand 38.0% 0
Enter from External: 234 41 Balanced Balanced 994 Balanced 0 Enter from External: 0
Exit to External: 208 3.0% 271 Demand Demand 11.0% 994 Demand 9.0% 814 Exit to External: 0


Demand 22.0% 61 33.0% 0 Demand
Balanced 61 Land Use C:  Retail 0 Balanced


Demand 4.0% 362 ITE Land Use Code 820 11.0% 994 Demand
Size:


Total Internal External


Enter 9040 875 8165
Enter from External: 8,165 Exit 9040 1035 8005


Exit to External: 8,005 Total 18080 1910 16170
% 100% 10.6% 89.4%


A B C D Total
8,040 234 8,165 0 16,439
8,226 208 8,005 0 16,439


16,266 442 16,170 0 32,878


18,080 550 18,080 0 36,710


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


10.44%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 8
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 5,462 Enter 6,025 563 5,462
Exit to External: 5,567 Exit 6,025 458 5,567


Total 12,050 1,021 11,029
Demand 0.0% 0 % 100% 8.5% 91.5% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 2290
3.0% 181 Demand Balanced 458 Demand 0.0% 0


3 Balanced Demand 9.0% 458 Balanced 0
Land Use B:  Office 2.0% 3 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 143 21 122 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 143 34 109 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 286 55 231 2 0% 3 D d T t l 0 0 0


068200009


Total 286 55 231 2.0% 3 Demand Total 0 0 0
% 100% 19.2% 80.8% %


15.0% 21 Demand Demand 33.0% 1988 Demand 38.0% 0
Enter from External: 122 21 Balanced Balanced 560 Balanced 0 Enter from External: 0
Exit to External: 109 3.0% 153 Demand Demand 11.0% 560 Demand 9.0% 458 Exit to External: 0


Demand 22.0% 31 33.0% 0 Demand
Balanced 31 Land Use C:  Retail 0 Balanced


Demand 4.0% 204 ITE Land Use Code 820 11.0% 560 Demand
Size:


Total Internal External


Enter 5089 489 4600
Enter from External: 4,600 Exit 5089 581 4508


Exit to External: 4,508 Total 10178 1070 9108
% 100% 10.5% 89.5%


A B C D Total
5,462 122 4,600 0 10,184
5,567 109 4,508 0 10,184


11,029 231 9,108 0 20,368


12,050 286 10,178 0 22,514


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


9.53%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 9
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 5,391 Enter 6,220 829 5,391
Exit to External: 5,548 Exit 6,220 672 5,548


Total 12,440 1,501 10,939
Demand 0.0% 0 % 100% 12.1% 87.9% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 2364
3.0% 187 Demand Balanced 672 Demand 0.0% 0


7 Balanced Demand 9.0% 672 Balanced 0
Land Use B:  Office 2.0% 7 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 347 52 295 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 347 83 264 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 694 135 559 2 0% 7 D d T t l 0 0 0


068200009


Total 694 135 559 2.0% 7 Demand Total 0 0 0
% 100% 19.5% 80.5% %


15.0% 52 Demand Demand 33.0% 2053 Demand 38.0% 0
Enter from External: 295 52 Balanced Balanced 822 Balanced 0 Enter from External: 0
Exit to External: 264 3.0% 224 Demand Demand 11.0% 822 Demand 9.0% 672 Exit to External: 0


Demand 22.0% 76 33.0% 0 Demand
Balanced 76 Land Use C:  Retail 0 Balanced


Demand 4.0% 299 ITE Land Use Code 820 11.0% 822 Demand
Size:


Total Internal External


Enter 7472 748 6724
Enter from External: 6,724 Exit 7472 874 6598


Exit to External: 6,598 Total 14944 1622 13322
% 100% 10.9% 89.1%


A B C D Total
5,391 295 6,724 0 12,410
5,548 264 6,598 0 12,410


10,939 559 13,322 0 24,820


12,440 694 14,944 0 28,078


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


11.60%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 10
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 1,682 Enter 1,957 275 1,682
Exit to External: 1,733 Exit 1,957 224 1,733


Total 3,914 499 3,415
Demand 0.0% 0 % 100% 12.7% 87.3% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 744
3.0% 59 Demand Balanced 224 Demand 0.0% 0


1 Balanced Demand 9.0% 224 Balanced 0
Land Use B:  Office 2.0% 1 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 72 11 61 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 72 17 55 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 144 28 116 2 0% 1 D d T t l 0 0 0


068200009


Total 144 28 116 2.0% 1 Demand Total 0 0 0
% 100% 19.4% 80.6% %


15.0% 11 Demand Demand 33.0% 646 Demand 38.0% 0
Enter from External: 61 11 Balanced Balanced 274 Balanced 0 Enter from External: 0
Exit to External: 55 3.0% 75 Demand Demand 11.0% 274 Demand 9.0% 224 Exit to External: 0


Demand 22.0% 16 33.0% 0 Demand
Balanced 16 Land Use C:  Retail 0 Balanced


Demand 4.0% 100 ITE Land Use Code 820 11.0% 274 Demand
Size:


Total Internal External


Enter 2491 240 2251
Enter from External: 2,251 Exit 2491 285 2206


Exit to External: 2,206 Total 4982 525 4457
% 100% 10.5% 89.5%


A B C D Total
1,682 61 2,251 0 3,994
1,733 55 2,206 0 3,994


3,415 116 4,457 0 7,988


3,914 144 4,982 0 9,040


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


11.64%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 11
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 11,227 Enter 11,527 300 11,227
Exit to External: 11,284 Exit 11,527 243 11,284


Total 23,054 543 22,511
Demand 0.0% 0 % 100% 2.4% 97.6% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 4380
3.0% 346 Demand Balanced 243 Demand 0.0% 0


2 Balanced Demand 9.0% 243 Balanced 0
Land Use B:  Office 2.0% 2 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 77 12 65 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 77 19 58 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 154 31 123 2 0% 2 D d T t l 0 0 0


068200009


Total 154 31 123 2.0% 2 Demand Total 0 0 0
% 100% 20.1% 79.9% %


15.0% 12 Demand Demand 33.0% 3804 Demand 38.0% 0
Enter from External: 65 12 Balanced Balanced 298 Balanced 0 Enter from External: 0
Exit to External: 58 3.0% 81 Demand Demand 11.0% 298 Demand 9.0% 243 Exit to External: 0


Demand 22.0% 17 33.0% 0 Demand
Balanced 17 Land Use C:  Retail 0 Balanced


Demand 4.0% 108 ITE Land Use Code 820 11.0% 298 Demand
Size:


Total Internal External


Enter 2705 260 2445
Enter from External: 2,445 Exit 2705 310 2395


Exit to External: 2,395 Total 5410 570 4840
% 100% 10.5% 89.5%


A B C D Total
11,227 65 2,445 0 13,737
11,284 58 2,395 0 13,737


22,511 123 4,840 0 27,474


23,054 154 5,410 0 28,618


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


4.00%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 12
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 1,811 Enter 2,755 944 1,811
Exit to External: 1,708 Exit 2,755 1,047 1,708


Total 5,510 1,991 3,519
Demand 0.0% 0 % 100% 36.1% 63.9% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 1047
3.0% 83 Demand Balanced 1047 Demand 0.0% 0


35 Balanced Demand 9.0% 2142 Balanced 0
Land Use B:  Office 2.0% 35 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 1766 265 1501 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 1766 424 1342 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 3532 689 2843 2 0% 35 D d T t l 0 0 0


068200009


Total 3532 689 2843 2.0% 35 Demand Total 0 0 0
% 100% 19.5% 80.5% %


15.0% 265 Demand Demand 33.0% 909 Demand 38.0% 0
Enter from External: 1,501 265 Balanced Balanced 909 Balanced 0 Enter from External: 0
Exit to External: 1,342 3.0% 714 Demand Demand 11.0% 2618 Demand 9.0% 2142 Exit to External: 0


Demand 22.0% 389 33.0% 0 Demand
Balanced 389 Land Use C:  Retail 0 Balanced


Demand 4.0% 952 ITE Land Use Code 820 11.0% 2618 Demand
Size:


Total Internal External


Enter 23800 1436 22364
Enter from External: 22,364 Exit 23800 1174 22626


Exit to External: 22,626 Total 47600 2610 44990
% 100% 5.5% 94.5%


A B C D Total
1,811 1,501 22,364 0 25,676
1,708 1,342 22,626 0 25,676


3,519 2,843 44,990 0 51,352


5,510 3,532 47,600 0 56,642


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


9.34%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 13
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 8,295 Enter 9,261 966 8,295
Exit to External: 8,475 Exit 9,261 786 8,475


Total 18,522 1,752 16,770
Demand 0.0% 0 % 100% 9.5% 90.5% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 3519
3.0% 278 Demand Balanced 786 Demand 0.0% 0


5 Balanced Demand 9.0% 786 Balanced 0
Land Use B:  Office 2.0% 5 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 264 40 224 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 264 63 201 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 528 103 425 2 0% 5 D d T t l 0 0 0


068200009


Total 528 103 425 2.0% 5 Demand Total 0 0 0
% 100% 19.5% 80.5% %


15.0% 40 Demand Demand 33.0% 3056 Demand 38.0% 0
Enter from External: 224 40 Balanced Balanced 961 Balanced 0 Enter from External: 0
Exit to External: 201 3.0% 262 Demand Demand 11.0% 961 Demand 9.0% 786 Exit to External: 0


Demand 22.0% 58 33.0% 0 Demand
Balanced 58 Land Use C:  Retail 0 Balanced


Demand 4.0% 349 ITE Land Use Code 820 11.0% 961 Demand
Size:


Total Internal External


Enter 8737 844 7893
Enter from External: 7,893 Exit 8737 1001 7736


Exit to External: 7,736 Total 17474 1845 15629
% 100% 10.6% 89.4%


A B C D Total
8,295 224 7,893 0 16,412
8,475 201 7,736 0 16,412


16,770 425 15,629 0 32,824


18,522 528 17,474 0 36,524


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


10.13%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM







ITE MULTI-USE PROJECT INTERNAL CAPTURE WORKSHEET
(Source: Chapter  7,  ITE Trip  Generation  Handbook ,  June 2004)


Project Number:
Project Name: Hunt Communities LLC TIA


Scenario: TGZ 14
Analysis Period: Daily


Land Use A:  Residential Analyst: TWH
ITE Land Use Code 210


Size:
Total Internal External


Enter from External: 2,777 Enter 4,160 1,383 2,777
Exit to External: 2,795 Exit 4,160 1,365 2,795


Total 8,320 2,748 5,572
Demand 0.0% 0 % 100% 33.0% 67.0% 0.0% 0 Demand


Balanced 0 0 Balanced
Demand 0.0% 0 0.0% 0 Demand


Demand 38.0% 1581
3.0% 125 Demand Balanced 1365 Demand 0.0% 0


10 Balanced Demand 9.0% 1365 Balanced 0
Land Use B:  Office 2.0% 10 Demand Demand 0.0% 0 Land Use D:  Residential


ITE Land Use Code 710 ITE Land Use Code 
Size: Size:


Total Internal External Demand 0.0% 0 Total Internal External
Enter 495 74 421 Demand 3.0% 0 Balanced 0 Enter 0 0 0
Exit 495 119 376 0 Balanced Demand 0.0% 0 Exit 0 0 0


T t l 990 193 797 2 0% 10 D d T t l 0 0 0


068200009


Total 990 193 797 2.0% 10 Demand Total 0 0 0
% 100% 19.5% 80.5% %


15.0% 74 Demand Demand 33.0% 1373 Demand 38.0% 0
Enter from External: 421 74 Balanced Balanced 1373 Balanced 0 Enter from External: 0
Exit to External: 376 3.0% 455 Demand Demand 11.0% 1668 Demand 9.0% 1365 Exit to External: 0


Demand 22.0% 109 33.0% 0 Demand
Balanced 109 Land Use C:  Retail 0 Balanced


Demand 4.0% 607 ITE Land Use Code 820 11.0% 1668 Demand
Size:


Total Internal External


Enter 15167 1474 13693
Enter from External: 13,693 Exit 15167 1447 13720


Exit to External: 13,720 Total 30334 2921 27413
% 100% 9.6% 90.4%


A B C D Total
2,777 421 13,693 0 16,891
2,795 376 13,720 0 16,891


5,572 797 27,413 0 33,782


8,320 990 30,334 0 39,644


Overall Internal Capture = 


NET EXTERNAL TRIPS FOR MULTI-USE DEVELOPMENT


Land Use
Category


Enter
Exit


Total
Single Use


Trip Gen Estimate


14.79%


New El_Paso_Internal Capture v2.3.xls 7/25/2008  10:40 AM



















































Existing Condition







CN Description Soil Type B Soil Type C Soil Type D


Desert Shrub - Poor Condition 77 85 88


Paved parking lots, roofs, driveways, etc. 98 98 98


Natural Desert Landscaping 77 85 88


Industrial 92 94 95


Open Space (Good Condition) 61 74 80


Existing Single Family 90 93 94


Commercial 92 94 95


Mountainous Terrain 92 94 95


Notes:


1.   Curve Numbers for areas designated as industrial were computed using 72%  impervious area and 28% desert shrub in


      poor condition.


2.  Curve Numbers for areas designated as existing single family were computed using 60% impervious area and 40%


      natural desert landscaping.


3.  Per currently published City of El Paso Drainage Criteria, Rational Method "c" factors for Mountainous Terrain and


     Commercial land uses are generally consistent.   KHA assumes that Curve Numbers for Mountainous Terrain and


     Commercial land uses will also be consistent.


4.  Curve Numbers were obtained from Tables 2-2a through 2-2d of Technical Resource 55 (TR-55) by the National


     Resource Conservation Service (NRCS).


Curve Number Table


EXISTING  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


A1 2879 100% D 95 99% Mountainous Terrain
1% Streets and Roads


A2 759 85% D + 15% B 93
85% Mountainous Terrain


14% Desert Shrub -  Poor Condition
1% Streets and Roads


A3 55 100% D 95 Mountainous Terrain


A4 20 100% D 95 Mountainous Terrain


A5 4 100% D 95 Mountainous Terrain


A6 194 95% D + 5% C 89
10% Mountainous Terrain


89% Desert Shrub -  Poor Condition
1% Streets and Roads


A7 56 65% D + 35% B 85
5% Mountainous Terrain


94% Desert Shrub -  Poor Condition
1% Streets and Roads


A8 96 35% D + 65% B 84
35% Mountainous Terrain


62% Desert Shrub -  Poor Condition
3% Streets and Roads


A9 181 60% D +40% B 88
60% Mountainous Terrain


39% Desert Shrub -  Poor Condition
1% Streets and Roads


A10 121 35% D + 65% B 84
35% Mountainous Terrain


63% Desert Shrub -  Poor Condition
2% Streets and Roads


A11 303 15% D + 85% B 79 99% Desert Shrub -  Poor Condition
1% Streets and Roads


A12 27 100% B 77 99% Desert Shrub -  Poor Condition
1% Streets and Roads


A13 143 5% D + 95% B 78 99% Desert Shrub -  Poor Condition
1% Streets and Roads


A14 528 15% D + 85% B 83


71% Desert Shrub -  Poor Condition
19% Industrial


9% Ponded Water Surface
1% Streets and Roads


A15 147 100% B 77 Desert Shrub -  Poor Condition


A16 241 5% C + 95% B 78 99% Desert Shrub -  Poor Condition
1% Streets and Roads


A17 165 100% B 77 100% Desert Shrub -  Poor Condition


A18 33 100% B 77 100% Desert Shrub -  Poor Condition


A19 81 100% B 78 97% Desert Shrub -  Poor Condition
3% Streets and Roads


A20 126 100% B 77 98% Desert Shrub -  Poor Condition
2% Streets and Roads


Notes:


1.  Areas designated as streets and roads reflect the impervious cover of MLK, McCombs, and Stan Roberts Sr.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


EXISTING  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


B1 1085 100% D 95 Mountainous Terrain


B2 11 100% D 95 Mountainous Terrain


B3 79 100% D 95 Mountainous Terrain


B4 35 100% D 95 Mountainous Terrain


B5 345 100% D 95 Mountainous Terrain


B6 23 60% D + 40% B 88 60% Mountainous Terrain
40% Desert Shrub -  Poor Condition


B7 86 70% D + 30% B 90 70% Mountainous Terrain
30% Desert Shrub -  Poor Condition


B8 95 65% D + 35% B 89 65% Mountainous Terrain
35% Desert Shrub -  Poor Condition


B9 75 35% D + 65% B 84
35% Mountainous Terrain


61% Desert Shrub -  Poor Condition
4% Streets and Roads


B10 71 100% D 95 Mountainous Terrain


B11 83 10% D + 90% B 80
10% Mountainous Terrain


86% Desert Shrub -  Poor Condition
4% Streets and Roads


B12 72 75% D + 25% B 91 75% Mountainous Terrain
25% Desert Shrub -  Poor Condition


B13 7 25% D + 75% B 82 25% Mountainous Terrain
75% Desert Shrub -  Poor Condition


B14 107 5% D + 95% B 79
5% Mountainous Terrain


92% Desert Shrub -  Poor Condition
3% Streets and Roads


B15 132 5% D + 95% B 78
5% Mountainous Terrain


94% Desert Shrub -  Poor Condition
1% Streets and Roads


B16 277 100% B 77 100% Desert Shrub -  Poor Condition


B17 173 100% B 77 100% Desert Shrub -  Poor Condition


B18 193 100% B 77 100% Desert Shrub -  Poor Condition


B19 249 100% B 77 99% Desert Shrub -  Poor Condition
1% Streets and Roads


C1 290 100% B 77 98% Desert Shrub -  Poor Condition
2% Streets and Roads


C2 12 100% B 80 85% Desert Shrub -  Poor Condition
15% Streets and Roads


C3 137 100% B 77 100% Desert Shrub - Poor Condition


C4 209 100% B 77 98% Desert Shrub -  Poor Condition
2% Streets and Roads


D1 83 100% B 77 98% Desert Shrub -  Poor Condition
2% Streets and Roads


D2 74 100% B 77 100% Desert Shrub -  Poor Condition


D3 161 100% B 78 97% Desert Shrub -  Poor Condition
3% Streets and Roads


D4 275 100% B 78 97% Desert Shrub -  Poor Condition
3% Streets and Roads


Notes:


1.  Areas designated as streets and roads reflect the impervious cover of MLK, McCombs, and Stan Roberts Sr.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


EXISTING  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


E1 1470 85% D + 15% B 92 85% Mountainous Terrain
15% Desert Shrub -  Poor Condition


E2 875 80% D + 20% B 91 80% Mountainous Terrain
20% Desert Shrub -  Poor Condition


E3 912 100% D 95 Mountainous Terrain


E4 228 80% D + 20% B 91 80% Mountainous Terrain
20% Desert Shrub -  Poor Condition


E5 382 85% D + 15% B 93
85% Mountainous Terrain


14% Desert Shrub -  Poor Condition
1% Streets and Roads


E6 67 100% B 77 98% Desert Shrub -  Poor Condition
2% Streets and Roads


E7 59 100% B 77 98% Desert Shrub -  Poor Condition
2% Streets and Roads


E8 42 100% B 77 98% Desert Shrub -  Poor Condition
2% Streets and Roads


E9 23 100% B 77 99% Desert Shrub -  Poor Condition
1% Streets and Roads


E10 7 100% B 78 93% Desert Shrub -  Poor Condition
7% Streets and Roads


E11 9 100% B 79 90% Desert Shrub -  Poor Condition
10% Streets and Roads


E12 143 100% B 90
95% Existing Single Family
3% Ponded Water Surface


2% Streets and Roads


E13 183 5% D + 95% B 89


87% Existing Single Family
6% Open Space - Good Condition


4% Ponded Water Surface
3% Streets and Roads


E14 103 100% B 77 100% Desert Shrub -  Poor Condition


E15 50 100% B 77 100% Desert Shrub -  Poor Condition


E16 104 100% B 77 100% Desert Shrub -  Poor Condition


E17 98 100% B 77 Desert Shrub -  Poor Condition


E18 116 100% B 77 Desert Shrub -  Poor Condition


E19 186 100% B 77 98% Desert Shrub -  Poor Condition
2% Ponded Water Surface


E20 302 100% B 90 Existing Single Family


E21 76 100% B 78
94% Desert Shrub -  Poor Condition


4% Commercial
2% Streets and Roads


E22 71 100% B 90 Existing Single Family


E23 137 100% B 90 96% Existing Single Family
4% Ponded Water Surface


E24 86 100% B 91 87% Existing Single Family
13% Ponded Water Surface


E25 93 100% B 90 91% Existing Single Family
9% Ponded Water Surface


E26 52 100% B 90 91% Existing Single Family
9% Ponded Water Surface


E27 84 100% B 90 93% Existing Single Family
7% Ponded Water Surface


E28 11 100% B 91 82% Existing Single Family
18% Ponded Water Surface


E29 34 100% B 90 94% Existing Single Family
6% Ponded Water Surface


NHB1 22 100% B 98 Ponded Water Surface


NHB2 29 10% D + 90% B 98 Ponded Water Surface


Notes:


1.   Areas designated as streets and roads reflect the impervious cover of MLK, McCombs, and Stan Roberts Sr.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


EXISTING  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


F1 812 5% C + 95% B 78
96% Desert Shrub -  Poor Condition


3% Industrial
1% Streets and Roads


F2 26 100% B 78
91% Desert Shrub -  Poor Condition


8% Industrial
1% Streets and Roads


F3 167 100% B 75


74% Desert Shrub -  Poor Condition
18% Open Space - Good Condition


7% Industrial
1% Streets and Roads


F4 427 100% B 77


85% Desert Shrub -  Poor Condition
9% Open Space - Good Condition


5% Industrial
1% Streets and Roads


F5 122 100% B 77
98% Desert Shrub -  Poor Condition
1% Open Space - Good Condition


1% Streets and Roads


F6 466 100% B 79
85% Desert Shrub -  Poor Condition


14% Industrial
1% Streets and Roads


G1 310 100% B 77 99% Desert Shrub -  Poor Condition
1% Streets and Roads


G2 109 100% B 77
93% Desert Shrub -  Poor Condition


4% Ponded Water Surface
3% Open Space - Good Condition


G3 56 100% B 78 95% Desert Shrub -  Poor Condition
5% Ponded Water Surface


G4 42 100% B 78 95% Desert Shrub -  Poor Condition
5% Ponded Water Surface


G5 123 100% B 77 98% Desert Shrub -  Poor Condition
2% Ponded Water Surface


G6 118 100% B 77 Desert Shrub -  Poor Condition


Notes:


1.  Areas designated as streets and roads reflect the impervious cover of MLK, McCombs, and Stan Roberts Sr.


2.  Areas F3, F4, F5, and G2 include an existing golf course with sections considered grass cover in good condition.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


EXISTING  WATERSHED CONDITIONS







Route ID Upstream
Junction


Downstream
Junction Length Vavg K X


(ft) (fps) (hr)


REACH A1 J-A1 J-A11 6472 3.0 0.61 0.1


REACH A2 J-A2 J-A13 4697 2.9 0.45 0.1


REACH A3 J-A3 J-A8 5373 4.3 0.35 0.2


REACH A4 J-A4 J-A9 6245 2.7 0.64 0.2


REACH A5 J-A5 J-A10 5387 4.2 0.36 0.2


REACH A6 J-A6 J-A14 7837 3.0 0.73 0.1


REACH A7 J-A7 J-A13 5093 2.9 0.49 0.1


REACH A8 J-A8 J-A12 1858 2.6 0.20 0.1


REACH A10a J-A10a J-A17 6610 3.0 0.62 0.1


REACH A11 J-A11 J-A14 5451 3.0 0.51 0.1


REACH A12 J-A12 J-A17 4822 3.0 0.45 0.1


REACH A13 J-A13 J-A17 2290 3.0 0.22 0.1


REACH A14 J-A14 J-A18 982 2.1 0.13 0.1


REACH A15 J-A15 J-A16 2597 2.7 0.27 0.1


REACH A16 J-A16 J-A19 1004 2.0 0.14 0.1


REACH A17 J-A17 J-A18 768 2.1 0.10 0.1


REACH A18 J-A18 J-A19 3188 2.0 0.44 0.1


REACH A19 J-A19 J-A20 1161 2.1 0.15 0.1


REACH A20 J-A20 J-F1a 482 2.7 0.05 0.1


REACH B1 J-B1 J-B10 2502 3.9 0.18 0.2


REACH B2 J-B2 J-B9 5642 4.1 0.38 0.2


REACH B3 J-B3 J-B10 2683 3.9 0.19 0.2


REACH B5a J-B5a J-B12 2971 3.5 0.24 0.2


REACH B6 J-B6 J-B13 766 1.7 0.13 0.2


REACH B7 J-B7 J-B13 852 1.7 0.14 0.2


REACH B8 J-B8 J-B15 5648 3.8 0.41 0.2


REACH B9 J-B9 J-B16 8343 3.0 0.77 0.1


REACH B10 J-B10 J-B11 3003 3.4 0.24 0.2


REACH B11 J-B11 J-B17 5381 3.1 0.49 0.1


REACH B12 J-B12 J-B14 2697 3.7 0.20 0.2


REACH B13 J-B13 J-B12 2465 3.5 0.20 0.2


REACH B14 J-B14 J-B17 5355 3.1 0.49 0.1


REACH B15 J-B15 J-B18 6441 3.2 0.56 0.1


REACH B16 J-B16 J-B19 3073 5.0 0.17 0.1


REACH B17 J-B17 J-B18 849 3.2 0.07 0.1


REACH B18 J-B18 J-B16 1680 3.0 0.16 0.1


REACH C1 J-C1 J-C3 5565 3.1 0.49 0.1


REACH C2 J-C2 J-C3 5447 3.1 0.48 0.1


REACH C3 J-C3 J-C4 5588 2.8 0.55 0.1


Notes:


1.  Open channel flow was modeled using Muskingum methodology.  The "K" parameter represents the travel time within the channel


    based on a measured channel length and an assumed channel velocity determined in time of concentration calculations.


    The "X" parameter represents the level of attenuation experienced in the reach on a scale of 0.1 to 0.5 with 0.5 having little to no


    attenuation and 0.1 having a large amount of attenuation.


2.  Enclosed storm sewer flow was modeled using a standard lag methodology that does not account for attenuation.


HYDROLOGIC MODEL ROUTES







Route ID Upstream
Junction


Downstream
Junction Length Vavg K X


(ft) (fps) (hr)


REACH D1 J-D1 J-D2 3831 2.9 0.36 0.1


REACH D2 J-D2 J-D3 3573 2.9 0.35 0.1


REACH D3 J-D3 J-D4 3234 2.6 0.35 0.1


REACH D4 J-D4 J-F5 2621 2.1 0.34 0.1


REACH E5 J-E5 J-E20 2491 24.6 0.03 0.4


REACH E6 J-E6 J-E14 5126 3.2 0.45 0.1


REACH E7 J-E7 J-E15 2902 3.0 0.27 0.1


REACH E8a J-E8a J-E15 2973 3.0 0.28 0.1


REACH E9 J-E9 J-E12 2294 24.6 0.03 0.4


REACH E11 J-E11 J-E16 5329 3.4 0.44 0.1


REACH E12 J-E12 J-E13 2287 24.6 0.03 0.4


REACH E13 J-E13 J-E5 781 24.6 0.01 0.4


REACH E14 J-E14 J-E19 7347 2.8 0.73 0.1


REACH E15 J-E15 J-E16 2909 3.4 0.24 0.1


REACH E16 J-E16 J-E17 2854 3.2 0.25 0.1


REACH E17 J-E17 J-E18 1061 3.0 0.10 0.1


REACH E18 J-E18 J-E19 1558 2.8 0.15 0.1


REACH E19 J-E19 GLS 2982 1.9 0.44 0.1


REACH E20 J-E20 J-E21 432 5.5 0.02 0.4


REACH E21 J-E21 J-E24 1809 5.5 0.09 0.4


REACH E22 J-E22 J-E23 2364 5.5 0.12 0.1


REACH E23 J-E23 J-E25 1640 5.5 0.08 0.4


REACH E24 J-E24 J-E23 893 5.5 0.05 0.4


REACH E25 J-E25 J-E26 978 5.5 0.05 0.4


REACH E26 J-E26 J-E27 1282 5.5 0.06 0.4


REACH E27 J-E27 J-E28 479 5.5 0.02 0.4


REACH E28 J-E28 J-E29 633 5.5 0.03 0.4


REACH E29 J-E29 J-E19 1075 2.8 0.11 0.4


REACH NHB2 Basin NHB 2 J-E13 2844


REACH F1a J-F1a J-F2a 620 2.0 0.08 0.1


REACH F2a J-F2a J-F3 2786 2.2 0.35 0.1


REACH F3a J-F3a J-F4 4176 2.7 0.43 0.1


REACH F4 J-F4 J-F5 729 2.1 0.10 0.1


REACH F6 J-F6 J-F4 6734 2.7 0.70 0.1


REACH G1 J-G1 J-G5 2310 5.3 0.12 0.1


REACH G2 J-G2 GLS 407 1.9 0.06 0.4


REACH G3 J-G3 J-G2 2359 5.3 0.12 0.4


REACH G4 J-G4 J-G3 1193 5.3 0.06 0.4


REACH G5 J-G5 J-G4 1403 5.3 0.07 0.4


REACH G6 J-G6 J-G5 931 5.3 0.05 0.4


Notes:


1.  Open channel flow was modeled using Muskingum methodology.  The "K" parameter represents the travel time within the channel


    based on a measured channel length and an assumed channel velocity determined in time of concentration calculations.


    The "X" parameter represents the level of attenuation experienced in the reach on a scale of 0.1 to 0.5 with 0.5 having little to no


    attenuation and 0.1 having a large amount of attenuation.


2.  Enclosed storm sewer flow was modeled using a standard lag methodology that does not account for attenuation.


HYDROLOGIC MODEL ROUTES


36-inch RCP Culvert Pond Outfall







Basin Methodology Upstream
Elevation


Downstream
Elevation Length Slope Time Of Concentration


(ft) (ft/ft) (min)


A1 Kirpich 5377 4135 26861 0.046 66


A2 Kirpich 4820 4110 13001 0.055 35


A3 Kirpich 4720 4285 3935 0.111 11


A4 Kirpich 4372 4268 1696 0.061 10


A5 Kirpich 4320 4280 891 0.045 10


A6 Kirpich 4362 4112 7292 0.034 27


A7 Kirpich 4315 4112 5565 0.036 21


A8 Kirpich 4300 4105 5786 0.034 23


A9 Kirpich 4277 4097 6416 0.028 26


A10 Kirpich 4277 4095 5422 0.034 22


A11 Kirpich 4135 4050 6820 0.012 38


A12 Kirpich 4110 4072 2064 0.018 13


A13 Kirpich 4110 4040 5490 0.013 31


A14 Kirpich 4130 4035 9258 0.010 52


A15 Kirpich 4055 4021 6256 0.005 50


A16 Kirpich 4062 4003 5969 0.010 37


A17 Kirpich 4101 4024 6676 0.012 38


A18 Kirpich 4040 4016 2968 0.008 24


A19 Kirpich 4025 4002 4008 0.006 33


A20 Kirpich 4029 4000 5212 0.006 41


B1 Kirpich 6927 4251 16176 0.165 27


B2 Kirpich 4316 4272 908 0.048 10


B3 Kirpich 4800 4248 6271 0.088 17


B4 Kirpich 4490 4250 3467 0.069 12


B5 Kirpich 5700 4256 8482 0.170 16


B6 Kirpich 4399 4245 2018 0.076 10


B7 Kirpich 4580 4250 5048 0.065 16


B8 Kirpich 4700 4253 6659 0.067 19


B9 Kirpich 4281 4099 5601 0.032 23


B10 Kirpich 4281 4164 2758 0.042 12


B11 Kirpich 4200 4103 4117 0.024 20


B12 Kirpich 4255 4162 3207 0.029 15


B13 Kirpich 4254 4225 994 0.029 10


B14 Kirpich 4234 4110 4781 0.026 22


B15 Kirpich 4256 4114 5759 0.025 25


B16 Kirpich 4104 4008 8353 0.011 46


B17 Kirpich 4115 4033 5626 0.015 31


B18 Kirpich 4120 4023 6633 0.015 34


B19 Kirpich 4083 3999 9072 0.009 53


C1 Kirpich 4485 4122 9458 0.038 32


C2 Kirpich 4155 4119 1797 0.020 10


C3 Kirpich 4122 4038 5290 0.016 28


C4 Kirpich 4059 3990 7304 0.009 45


Existing Basin Time of Concentrations







Basin Methodology Upstream
Elevation


Downstream
Elevation Length Slope Time Of Concentration


(ft) (ft/ft) (min)


D1 Kirpich 4333 4123 6967 0.030 27


D2 Kirpich 4123 4059 3907 0.016 22


D3 Kirpich 4080 4013 5174 0.013 30


D4 Kirpich 4036 3982 5897 0.009 38


E1 Kirpich 6927 4212 16255 0.167 27


E2 Kirpich 6440 4204 17717 0.126 32


E3 Kirpich 6200 4200 18681 0.107 36


E4 Kirpich 4650 4220 8094 0.053 25


E5 Kirpich 4900 4100 14235 0.056 37


E6 Kirpich 4272 4121 5241 0.029 22


E7 Kirpich 4277 4128 5390 0.028 23


E8 Kirpich 4224 4130 3270 0.029 15


E9 Kirpich 4224 4133 2976 0.031 14


E10 Kirpich 4173 4130 1391 0.031 10


E11 Kirpich 4159 4133 1015 0.026 10


E12 TR-55 24


E13 TR-55 26


E14 Kirpich 4128 4040 5148 0.017 27


E15 Kirpich 4128 4068 2975 0.020 17


E16 Kirpich 4131 4025 5430 0.020 26


E17 Kirpich 4101 4000 7426 0.014 39


E18 Kirpich 4074 3989 6952 0.012 39


E19 Kirpich 4040 3966 7475 0.010 44


E20 TR-55 32


E21 Kirpich 4088 4020 3320 0.020 18


E22 TR-55 22


E23 TR-55 27


E24 TR-55 19


E25 TR-55 25


E26 TR-55 20


E27 TR-55 20


E28 TR-55 15


E29 TR-55 17


NHB 1 Kirpich 4227 4198 1883 0.015 13


NHB 2 Kirpich 4225 4175 3114 0.016 19


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


Existing Basin Time of Concentrations


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas







Basin Methodology Upstream
Elevation


Downstream
Elevation Length Slope Time Of Concentration


(ft) (ft/ft) (min)


F1 Kirpich 4075 4000 11274 0.007 69


F2 Kirpich 4022 3999 3186 0.007 26


F3 Kirpich 4022 3986 5557 0.006 43


F4 Kirpich 4037 3967 9078 0.008 56


F5 Kirpich 3983 3964 3084 0.006 27


F6 Kirpich 4075 4010 10711 0.006 71


G1 Kirpich 4075 4007 10502 0.006 70


G2 Kirpich 4022 3965 8157 0.007 54


G3 Kirpich 4016 3969 4999 0.009 34


G4 Kirpich 4016 3980 4176 0.009 29


G5 Kirpich 4021 3994 4683 0.006 37


G6 Kirpich 4037 3999 4057 0.009 29


Existing Basin Time of Concentrations







BASIN INFORMATION: SHEET FLOW: SHALLOW CONCENTRATED FLOW: OPEN CHANNEL FLOW: TOTAL


Tc = (0.007(nL)0.8)/(P20.5)(s0.4) Slope = 1.0% assumed for overland flow Hydraulic Radius = Cross-Sectional / Wetted Perimeter TcTOTAL = Tc1 + Tc2 + Tc3


Slope = 1.0% assumed for overland flow Vavg = 16.1345*sqrt(Slope) [unpaved] Slope = 1.0% assumed for flow within street


Vavg = 20.3282*sqrt(Slope) [paved] V = 1.49R2/3S1/2 / n


Tc = L / 60*V Tc = L / 60*V


2-year/24-hr


Basin Condition Length Slope Rainfall Depth Manning's Tc1 Length Slope Condition Vavg Tc2 Cross Sectional Wetted Perimeter Hydraulic Radius Length Slope Manning's V Tc3 TcTOTAL


(ft) (ft/ft) TP-40 (in) "n" (min) (ft) (ft/ft) TR-55 (fps) (min) Flow Area (ft2) (ft) (ft) (ft) (ft/ft) "n" (fps) (min) (min)


(Table 3-1) (Fig. 3-1) (Fig. 3-1)


E 12 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 4707.0 0.010 0.016 5.8 13.61 23.66


E 13 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 5443.0 0.010 0.016 5.8 15.73 25.79


E 20 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 7548.0 0.010 0.016 5.8 21.82 31.87


E 22 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 4004.0 0.010 0.016 5.8 11.57 21.63


E 23 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 5733.0 0.010 0.016 5.8 16.57 26.63


E 24 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 3128.0 0.010 0.016 5.8 9.04 19.10


E 25 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 5320.0 0.010 0.016 5.8 15.38 25.43


E 26 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 3448.0 0.010 0.016 5.8 9.97 20.02


E 27 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 3330.0 0.010 0.016 5.8 9.63 19.68


E 28 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 1656.0 0.010 0.016 5.8 4.79 14.84


E 29 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 2381.0 0.010 0.016 5.8 6.88 16.94


Note:


1.  An average length of 135 feet was measured from back of lot to street frontage in existing single family developments.  40 of these 135 feet are assumed to convey runoff in sheet flow with the rest in shallow concentrated flow.


    The remaining length of the time of concentration path in roadways and storm facilities is considered open channel flow.







Proposed Condition







CN Description Soil Type B Soil Type C Soil Type D


Desert Shrub - Poor Condition 77 85 88


Paved parking lots, roofs, driveways, etc. 98 98 98


Natural Desert Landscaping 77 85 88


Industrial 92 94 95


Open Space (Good Condition) 61 74 80


Existing Single Family 90 93 94


Mixed Use/Retail 92 94 95


Paved; open ditches (including right-of-way) 89 92 93


Mountainous Terrain 95 95 95


School 89 93 94


Proposed Open Space 78 86 89


Wells 77 85 88


Type A Residential (3.5 lots per acre) 84 89 91


Type B Residential (5.5 lots per acre) 87 91 93


Type C Residential (7.2 lots per acre) 89 93 94


Type D Residential (12.0 lots per acre) 92 94 95


Notes:


1.   Curve Numbers for areas designated as industrial were computed using 72%  impervious area and 28% desert shrub in


      poor condition.


2.  Curve Numbers for areas designated as existing single family were computed using 60% impervious area and 40%


      natural desert landscaping.


Curve Number Table


PROPOSED  WATERSHED CONDITIONS


      natural desert landscaping.


3.  Curve Numbers for areas designated as Residential Types A, B, C, and D were computed using densities of


      3.5, 5.5, 7.2, and 12.0 units per acre respectively.  Each density corresponds to ratio of natural desert landscaping to


      impervious area for a specific land use.  There is potential for these densities to change during final design.


4.  Curve Numbers for proposed areas designated as open space assume 5% impervious area to account for potential


      ponded water in channels and ponds.


5.  Land cover for existing wells is similar to Desert Shrub-Poor Condition; therefore, Curve Numbers for the existing wells


      are set equal to Curve Numbers for Desert Shrub-Poor Condition.


6.  Land uses designated as Retail and all densites of Mixed Use have Curve Numbers set equal to Commercial land uses


      as specified in TR-55.


7.  Curve Numbers were obtained from Tables 2-2a through 2-2d of Technical Resource 55 (TR-55) by the National


     Resource Conservation Service (NRCS).







Basin Area Soil Group % Weighted CN CN Description


Acres


A1 2879 100% D 95 99% Mountainous Terrain
1% Streets and Roads


A2 759 85% D + 15% B 93
85% Mountainous Terrain


14% Desert Shrub -  Poor Condition
1% Streets and Roads


A3 44 100% D 95 Mountainous Terrain


A6 194 95% D + 5% C 89
10% Mountainous Terrain


89% Desert Shrub -  Poor Condition
1% Streets and Roads


A7 56 65% D + 35% B 85
5% Mountainous Terrain


94% Desert Shrub -  Poor Condition
1% Streets and Roads


A8 90 40% D + 60% B 84
40% Mountainous Terrain


59% Desert Shrub -  Poor Condition
1% Streets and Roads


A9 49 80% D +20% B 92
80% Mountainous Terrain


19% Desert Shrub -  Poor Condition
1% Streets and Roads


A11 303 15% D + 85% B 79 99% Desert Shrub -  Poor Condition
1% Streets and Roads


A12 27 100% B 77 99% Desert Shrub -  Poor Condition
1% Streets and Roads


A13 143 5% D + 95% B 78 99% Desert Shrub -  Poor Condition
1% Streets and Roads


A14 528 15% D + 85% B 83


71% Desert Shrub -  Poor Condition
19% Industrial


9% Ponded Water Surface
1% Streets and Roads


A15 147 100% B 77 Desert Shrub -  Poor Condition


A16 241 5% C + 95% B 78 99% Desert Shrub -  Poor Condition
1% Streets and Roads


B1 1039 100% D 95 Mountainous Terrain


B3 72 100% D 95 Mountainous Terrain


B4 26 100% D 95 Mountainous Terrain


B5 328 100% D 95 Mountainous Terrain


B7 69 85% D + 15% B 92 85% Mountainous Terrain
15% Desert Shrub -  Poor Condition


B8 84 75% D + 25% B 91 75% Mountainous Terrain
25% Desert Shrub -  Poor Condition


DAM 1 25 45% D + 55% B 98 Ponded Water Surface


DAM 2 24 100% D 98 Ponded Water Surface


C1 65 5% D + 95% B 78 Desert Shrub -  Poor Condition


Notes:


1.  Areas designated as streets and roads reflect the impervious cover of MLK, McCombs, and Stan Roberts Sr.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


PROPOSED  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


E1 1470 85% D + 15% B 92 85% Mountainous Terrain
15% Desert Shrub -  Poor Condition


E2 875 80% D + 20% B 91 80% Mountainous Terrain
20% Desert Shrub -  Poor Condition


E3 912 100% D 95 Mountainous Terrain


E4 228 80% D + 20% B 91 80% Mountainous Terrain
20% Desert Shrub -  Poor Condition


E5 382 85% D + 15% B 93
85% Mountainous Terrain


14% Desert Shrub -  Poor Condition
1% Streets and Roads


E12 143 100% B 90
95% Existing Single Family
3% Ponded Water Surface


2% Streets and Roads


E13 183 5% D + 95% B 89


87% Existing Single Family
6% Open Space - Good Condition


4% Ponded Water Surface
3% Streets and Roads


E20 302 100% B 90 Existing Single Family


E21 76 100% B 78
94% Desert Shrub -  Poor Condition


4% Commercial
2% Streets and Roads


E22 71 100% B 90 Existing Single Family


E23 137 100% B 90 96% Existing Single Family
4% Ponded Water Surface


E24 86 100% B 91 87% Existing Single Family
13% Ponded Water Surface


E25 93 100% B 90 91% Existing Single Family
9% Ponded Water Surface


E26 52 100% B 90 91% Existing Single Family
9% Ponded Water Surface


E27 84 100% B 90 93% Existing Single Family
7% Ponded Water Surface


E28 11 100% B 91 82% Existing Single Family
18% Ponded Water Surface


E29 34 100% B 90 94% Existing Single Family
6% Ponded Water Surface


NHB1 22 100% B 98 Ponded Water Surface


NHB2 29 10% D + 90% B 98 Ponded Water Surface


F1 739 5% C + 95% B 78
95% Desert Shrub -  Poor Condition


4% Industrial
1% Streets and Roads


F6 527 100% B 80
81% Desert Shrub -  Poor Condition


18% Industrial
1% Streets and Roads


G1 352 100% B 77 99% Desert Shrub -  Poor Condition
1% Streets and Roads


G6 110 100% B 77 Desert Shrub -  Poor Condition


Notes:


1.  Areas designated as streets and roads reflect the impervious cover of MLK, McCombs, and Stan Roberts Sr.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


PROPOSED  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


H1 103 85% D + 15% B 87


91% Open Space - Poor Condition
6% Wells


1% Road and ROW
2% Desert Shrub -  Poor Condition


H2a 367 35% D + 65% B 88


5% Mixed Use
9% Open Space - Poor Condition


39% Type A Residential
26% Type B Residential
7% Type C Residential
5% Type D Residential


3% Road and ROW
4% School


2% Desert Shrub - Poor Condition


H2b 328 100% B 85


3% Mixed Use
9% Open Space - Poor Condition


42% Type A Residential
29% Type B Residential
6% Type C Residential
3% Type D Residential


6% Road and ROW
2% Desert Shrub - Poor Condition


H3 270 35% D + 65% B 88


2% Mixed Use
36% Type A Residential
46% Type B Residential
10% Type C Residential


6% Road and ROW


H4a 88 100% B 89


22% Mixed Use
44% Type B Residential
24% Type D Residential


10% Road and ROW


H4b 91 100% B 89


24% Mixed Use
50% Type B Residential
15% Type D Residential


11% Road and ROW


H5 216 100% B 86


2% Mixed Use
13% Open Space - Poor Condition


56% Type B Residential
12% Type C Residential


7% Road and ROW
7% School
3% Wells


H6 365 100% B 86


5% Mixed Use
12% Open Space - Poor Condition


66% Type B Residential
12% Type C Residential


5% Road and ROW


Notes:


1.  Internal roads are encompassed in the zoning designations.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


PROPOSED  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


H7a 345 100% B 88


5% Mixed Use
3% Open Space - Poor Condition


69% Type B Residential
15% Type D Residential


8% Road and ROW


H7b 341 100% B 86


2% Mixed Use
15% Open Space - Poor Condition


66% Type B Residential
12% Type D Residential


5% Road and ROW


H8 355 100% B 86


1% Mixed Use
22% Open Space - Poor Condition


40% Type B Residential
7% Type C Residential
8% Type D Residential


6% Road and ROW
14% School
2% Wells


H9 379 100% B 84


4% Mixed Use
37% Open Space - Poor Condition


25% Type A Residential
21% Type C Residential


6% Road and ROW
4% School
3% Wells


H10 305 100% B 84


4% Mixed Use
29% Open Space - Poor Condition


29% Type A Residential
22% Type B Residential


8% Road and ROW
8% School


H11a 172 100% B 86


3% Mixed Use
22% Open Space - Poor Condition


33% Type B Residential
29% Type C Residential


4% Road and ROW
9% School


H11b 164 100% B 85


5% Mixed Use
26% Open Space - Poor Condition


28% Type B Residential
30% Type C Residential


8% Road and ROW
3% Wells


Notes:


1.  Internal roads are encompassed in the zoning designations.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


PROPOSED  WATERSHED CONDITIONS







Basin Area Soil Group % Weighted CN CN Description


Acres


H12a 309 100% B 90


45% Mixed Use
8% Open Space - Poor Condition


14.% Type B Residential
22% Type D Residential


10% Road and ROW
1% Wells


H12b 74 100% B 89


74% Retail
15% Open Space - Poor Condition


9% Road and ROW
2% Wells


H13 98 100% B 85


12% Mixed Use
10% Open Space - Poor Condition


67% Type A Residential
11% Road and ROW


H14a 43 100% B 83
32% Open Space - Poor Condition


48% Type A Residential
20% Road and ROW


H14b 121 100% B 74


36% Open Space - Good Condition
33% Open Space - Poor Condition


28% Type A Residential
3% Road and ROW


H15a 104 100% B 83


33% Mixed Use
4% Open Space - Good Condition
50% Open Space - Poor Condition


9% Road and ROW
4% Wells


H15b 44 100% B 89
72% Retail


18% Open Space - Poor Condition
10% Road and ROW


H15c 193 100% B 72


1% Mixed Use
38% Open Space - Good Condition
60% Open Space - Poor Condition


1% Wells


H15d 36 100% B 74
       25% Open Space - Good Condition


72% Open Space - Poor Condition
3% Wells


H16 410 100% B 87


7% Mixed Use
9% Open Space - Poor Condition


11% Type A Residential
43% Type B Residential
14% Type C Residential
10% Type D Residential


5% Road and ROW
1% Wells


Notes:


1.  Internal roads are encompassed in the zoning designations.


2.  Areas H14b and H15 include an existing golf course with sections considered grass cover in good condition.


WATERSHED PHYSICAL CONDITIONS: AREA AND CURVE NUMBER


PROPOSED  WATERSHED CONDITIONS







Route ID Upstream
Junction


Downstream
Junction Length Vavg K X


(ft) (fps) (hr)


REACH A1 J-A1 J-A11 6472 3.0 0.60 0.1


REACH A2 J-A2 J-A13 4697 2.9 0.45 0.1


REACH A3 J-A3 J-A8 5373 4.2 0.35 0.2


REACH A6 J-A6 J-A14 7837 3.0 0.73 0.1


REACH A7 J-A7 J-A13 5093 2.9 0.49 0.1


REACH A8 J-A8 J-A12 1858 2.7 0.19 0.1


REACH A11 J-A11 J-A14 5451 3.0 0.51 0.1


REACH E5 J-E5 J-E20 2491 24.6 0.03 0.4


REACH E12 J-E12 J-E13 2287 24.6 0.03 0.4


REACH E13 J-E13 J-E5 781 24.6 0.01 0.4


REACH E20 J-E20 J-E21 432 5.5 0.02 0.4


REACH E21 J-E21 J-E24 1809 5.5 0.09 0.4


REACH E22 J-E22 J-E23 2364 5.5 0.12 0.1


REACH E23 J-E23 J-E25 1640 5.5 0.08 0.4


REACH E24 J-E24 J-E23 893 5.5 0.05 0.4


REACH E25 J-E25 J-E26 978 5.5 0.05 0.4


REACH E26 J-E26 J-E27 1282 5.5 0.06 0.4


REACH E27 J-E27 J-E28 479 5.5 0.02 0.4


REACH E28 J-E28 J-E29 633 5.5 0.03 0.4


REACH NHB2 Basin NHB 2 J-E13 2844


Notes:


1.  Open channel flow was modeled using Muskingum methodology.  The "K" parameter represents the travel time within the channel


    based on a measured channel length and an assumed channel velocity determined in time of concentration calculations.


    The "X" parameter represents the level of attenuation experienced in the reach on a scale of 0.1 to 0.5 with 0.5 having little to no


    attenuation and 0.1 having a large amount of attenuation.


HYDROLOGIC MODEL ROUTES


36-inch RCP Culvert Pond Outfall







Route ID Upstream
Junction


Downstream
Junction Length Vavg K X


(ft) (fps) (hr)


NORTH REACH 1 DAM 1 J-H1a 5831 6.0 0.27 0.3


NORTH REACH 2 J-H1a J-H1 1250 6.0 0.06 0.3


NORTH REACH 3 J-H1b J-H6a 1779 6.0 0.08 0.3


NORTH REACH 4 J-H6a J-H6b 2582 6.0 0.12 0.3


NORTH REACH 5 J-H6b J-H6 1003 6.0 0.05 0.3


NORTH REACH 6 J-H6 J-H9a 1395 6.0 0.06 0.3


NORTH REACH 7 J-H9a J-H9b 1160 6.0 0.05 0.3


NORTH REACH 8 J-H9b J-H9 3921 6.0 0.18 0.3


NORTH REACH 9 J-A16 J-H9 2935 6.0 0.14 0.3


NORTH REACH 10 J-F1 J-H13 2751 6.0 0.13 0.3


NORTH REACH 11 J-F6 J-H13 2952 6.0 0.14 0.3


CENTRAL REACH 1 DAM 2 J-H2c 3143 6.0 0.15 ---


CENTRAL REACH 2 J-H2c J-H2 3821 6.0 0.18 0.3


CENTRAL REACH 3 J-H2 J-H4 837 6.0 0.04 0.3


CENTRAL REACH 4 J-H4 J-H7 5396 6.0 0.25 0.3


CENTRAL REACH 5 J-H7 J-H11a 5411 6.0 0.25 0.3


CENTRAL REACH 6 J-H14b J-H14a 600 6.0 0.03 0.3


SOUTH REACH 1 J-H5 J-H8 5290 6.0 0.24 0.3


SOUTH REACH 2 J-H8 J-H12a 4187 6.0 0.19 0.3


SOUTH REACH 3 J-H12a J-H12b 1027 6.0 0.05 0.3


MCCOMBS REACH 4 J-H11b J-H15a 3232 6.0 0.15 0.1


EFC REACH 1 J-G6 J-H16 4200 5.3 0.22 0.4


EFC REACH 2 J-H16 J-H15d 2830 5.3 0.15 0.4


EFC REACH 3 J-G1 J-G6 1793 6.0 0.08 0.4


WFC REACH 1 J-E29 J-H12b 258 2.8 0.03 0.4


WFC REACH 2 J-H12b J-H12c 817 2.8 0.08 0.4


WFC REACH 3 J-H12c J-H15b 2207 2.8 0.22 0.4


WFC REACH 4 J-H15b GLS 775 1.9 0.11 0.1


Notes:


1.  Open channel flow was modeled using Muskingum methodology.  The "K" parameter represents the travel time within the channel


    based on a measured channel length and an assumed channel velocity determined in time of concentration calculations.


    The "X" parameter represents the level of attenuation experienced in the reach on a scale of 0.1 to 0.5 with 0.5 having little to no


    attenuation and 0.1 having a large amount of attenuation.


2.  Enclosed storm sewer flow was modeled using a standard lag methodology that does not account for attenuation.


3.  McCombs Reaches 1-3 have are modeled as reservoirs in PondPack.


HYDROLOGIC MODEL ROUTES







Basin Methodology Upstream
Elevation


Downstream
Elevation Length Slope Time Of Concentration


(ft) (ft/ft) (min)


A 1 Kirpich 5377 4135 26861 0.046 66


A 2 Kirpich 4820 4110 13001 0.055 35


A 3 Kirpich 4720 4285 3935 0.111 11


A 6 Kirpich 4362 4112 7292 0.034 27


A 7 Kirpich 4315 4112 5565 0.036 21


A 8 Kirpich 4300 4105 5786 0.034 23


A 9 Kirpich 4290 4124 4084 0.041 16


A 11 Kirpich 4135 4050 6820 0.012 38


A 12 Kirpich 4110 4072 2064 0.018 13


A 13 Kirpich 4110 4040 5490 0.013 31


A 14 Kirpich 4130 4035 9258 0.010 52


A 15 Kirpich 4055 4021 6256 0.005 50


A 16 Kirpich 4062 4003 5969 0.010 37


B 1 Kirpich 6927 4374 12591 0.203 21


B 3 Kirpich 4800 4282 5542 0.093 15


B 4 Kirpich 4490 4293 2411 0.082 10


B 5 Kirpich 5700 4311 7029 0.198 13


B 7 Kirpich 4580 4294 3847 0.074 12


B 8 Kirpich 4700 4306 5525 0.071 16


Dam 1 Kirpich 4313 4272 6180 0.007 44


Dam 2 Kirpich 4377 4296 2046 0.040 10


C 1 Kirpich 4485 4303 3039 0.060 11


E 1 Kirpich 6927 4212 16255 0.167 27


E 2 Kirpich 6440 4204 17717 0.126 32


E 3 Kirpich 6200 4200 18681 0.107 36


E 4 Kirpich 4650 4220 8094 0.053 25


E 5 Kirpich 4900 4100 14235 0.056 37


E 12 TR-55 24


E 13 TR-55 26


E 20 TR-55 32


E 21 Kirpich 4088 4020 3320 0.020 18


E 22 TR-55 22


E 23 TR-55 27


E 24 TR-55 19


E 25 TR-55 25


E 26 TR-55 20


E 27 TR-55 20


E 28 TR-55 15


E 29 TR-55 17


NHB 1 Kirpich 4227 4198 1883 0.015 13


NHB 2 Kirpich 4225 4175 3114 0.016 19


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


Proposed Basin Times of Concentration


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas







Basin Methodology Upstream
Elevation


Downstream
Elevation Length Slope Time Of Concentration


(ft) (ft/ft) (min)


F 1 Kirpich 4075 4003 8682 0.008 54


F 6 Kirpich 4075 4011 10693 0.006 71


G 1 Kirpich 4075 4006 10567 0.007 66


G 6 Kirpich 4037 4003 3259 0.010 23


H1 Kirpich 4301 4100 7254 0.028 29


H 2a TR-55 30


H 2b TR-55 28


H 3 TR-55 21


H 4a TR-55 17


H 4b TR-55 16


H 5 TR-55 24


H 6 TR-55 31


H 7a TR-55 33


H 7b TR-55 32


H 8 TR-55 32


H 9 TR-55 21


H 10 TR-55 33


H 11a TR-55 21


H 11b TR-55 21


H 12a TR-55 29


H 12b TR-55 11


H 13 TR-55 15


H 14a TR-55 23


H 14b Kirpich 4012 3986 3870 0.007 30


H15a TR-55 19


H15b TR-55 15


H15c Kirpich 3990 3965 4203 0.006 34


H15d Kirpich 3981 3965 2921 0.005 28


H16 TR-55 40See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


Proposed Basin Times of Concentration


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas


See Times of Concentration for Developed Areas







BASIN INFORMATION: SHEET FLOW: SHALLOW CONCENTRATED FLOW: OPEN CHANNEL FLOW: TOTAL


Tc = (0.007(nL)0.8)/(P20.5)(s0.4) Slope = 1.0% assumed for overland flow Hydraulic Radius = Cross-Sectional / Wetted Perimeter TcTOTAL = Tc1 + Tc2 + Tc3


Slope = 1.0% assumed for overland flow Vavg = 16.1345*sqrt(Slope) [unpaved] Slope = 1.0% assumed for flow within street


Vavg = 20.3282*sqrt(Slope) [paved] V = 1.49R2/3S1/2 / n


Tc = L / 60*V Tc = L / 60*V


2-year/24-hr


Basin Condition Length Slope Rainfall Depth Manning's Tc1 Length Slope Condition Vavg Tc2 Cross Sectional Wetted Perimeter Hydraulic Radius Length Slope Manning's V Tc3 TcTOTAL


(ft) (ft/ft) TP-40 (in) "n" (min) (ft) (ft/ft) TR-55 (fps) (min) Flow Area (ft2) (ft) (ft) (ft) (ft/ft) "n" (fps) (min) (min)


(Table 3-1) (Fig. 3-1) (Fig. 3-1)


E 12 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 4707.0 0.010 0.016 5.8 13.61 23.66


E 13 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 5443.0 0.010 0.016 5.8 15.73 25.79


E 20 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 7548.0 0.010 0.016 5.8 21.82 31.87


E 22 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 4004.0 0.010 0.016 5.8 11.57 21.63


E 23 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 5733.0 0.010 0.016 5.8 16.57 26.63


E 24 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 3128.0 0.010 0.016 5.8 9.04 19.10


E 25 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 5320.0 0.010 0.016 5.8 15.38 25.43


E 26 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 3448.0 0.010 0.016 5.8 9.97 20.02


E 27 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 3330.0 0.010 0.016 5.8 9.63 19.68


E 28 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 1656.0 0.010 0.016 5.8 4.79 14.84


E 29 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 19.0 39.0 0.5 2381.0 0.010 0.016 5.8 6.88 16.94


H 2a Developed 40 0.030 1.50 0.150 5.85 95 0.030 Unpaved 2.79 0.57 ---- ---- ---- 8471.0 ---- ---- 6.0 23.53 29.94


H 2b Developed 40 0.030 1.50 0.150 5.85 95 0.030 Unpaved 2.79 0.57 ---- ---- ---- 7885.0 ---- ---- 6.0 21.90 28.32


H 3 Developed 40 0.030 1.50 0.150 5.85 95 0.030 Unpaved 2.79 0.57 ---- ---- ---- 5253.0 ---- ---- 6.0 14.59 21.00


H 4a Developed 40 0.030 1.50 0.150 5.85 95 0.030 Unpaved 2.79 0.57 ---- ---- ---- 3737.0 ---- ---- 6.0 10.38 16.79


H 4b Developed 40 0.030 1.50 0.150 5.85 95 0.030 Unpaved 2.79 0.57 ---- ---- ---- 3345.0 ---- ---- 6.0 9.29 15.70


H 5 Developed 40 0.030 1.50 0.150 5.85 95 0.030 Unpaved 2.79 0.57 ---- ---- ---- 6264.0 ---- ---- 6.0 17.40 23.81


H 6 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 ---- ---- ---- 7512.0 ---- ---- 6.0 20.87 30.92


H 7a Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 ---- ---- ---- 8415.0 ---- ---- 6.0 23.38 33.43


H 7b Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 ---- ---- ---- 7860.0 ---- ---- 6.0 21.83 31.89


H 8 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 ---- ---- ---- 7791.0 ---- ---- 6.0 21.64 31.70


H 9 Developed 10 0.010 1.50 0.150 2.99 50 0.010 Paved 2.03 0.41 ---- ---- ---- 6510.0 ---- ---- 6.0 18.08 21.49


H 10 Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 ---- ---- ---- 8356.0 ---- ---- 6.0 23.21 33.26


H 11a Developed 10 0.010 1.50 0.150 2.99 50 0.010 Paved 2.03 0.41 ---- ---- ---- 6294.0 ---- ---- 6.0 17.48 20.89


H 11b Developed 40 0.010 1.50 0.150 9.07 95 0.010 Unpaved 1.61 0.98 ---- ---- ---- 3993.0 ---- ---- 6.0 11.09 21.15


H 12a Developed 40 0.010 1.50 0.150 9.07 95 0.010 Paved 2.03 0.78 ---- ---- ---- 6768.0 ---- ---- 6.0 18.80 28.65


H 12b Developed 10 0.010 1.50 0.150 2.99 50 0.010 Paved 2.03 0.41 ---- ---- ---- 2646.0 ---- ---- 6.0 7.35 10.75


H 13 Developed 10 0.005 1.50 0.150 3.95 50 0.005 Paved 1.44 0.58 ---- ---- ---- 3692.0 ---- ---- 6.0 10.26 14.78


H 14a Developed 40 0.005 1.50 0.150 11.97 95 0.005 Unpaved 1.14 1.39 ---- ---- ---- 3352.0 ---- ---- 6.0 9.31 22.67


H 15a Developed 10 0.005 1.50 0.150 3.95 50 0.005 Unpaved 1.44 0.58 ---- ---- ---- 5130.0 ---- ---- 6.0 14.25 18.78


H 15b Developed 10 0.005 1.50 0.150 3.95 50 0.005 Unpaved 1.44 0.58 ---- ---- ---- 3732.0 ---- ---- 6.0 10.37 14.90


H 16 Developed 40 0.005 1.50 0.150 11.97 95 0.005 Unpaved 1.14 1.39 ---- ---- ---- 9557.0 ---- ---- 6.0 26.55 39.91


Notes:


1.  An average length of 135 feet was measured from back of lot to street frontage in existing single family developments.  40 of these 135 feet are assumed to convey runoff in sheet flow with the rest in shallow concentrated flow.


    The remaining length of the time of concentration path is considered open channel flow.  Proposed single family developments are assumed to have similar time of concentration paths as existing single family developments.


2.  Times of concentration for proposed retail and mixed use developments assume 10 feet of sheet flow and 40 feet of shallow concentrated flow.  The remaining length of the time of concentration path is assumed to occur


      in enclosed storm sewer pipe and/or open channel flow with velocities equal to approximately 6 feet per second.


3.  Open channel flow includes portions of the time of concentration path contained within enclosed storm sewer pipe as well as open channel flow.  Velocities for open channel flow and enclosed storm sewer are set at 6 feet per


     second in proposed conditions.
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Appendix C:


Workmaps


11x17 Workmaps


Existing Drainage Area Map


Existing Hydrologic Results


Proposed Drainage Area Map


Proposed Hydrologic Results


Conceptual Infrastructure Exhibit
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DRAINAGE AREAS FOR NORTH HILLS BASINS 1 AND 2 WERE DELINEATED USING USGS TOPOGRAPHY.


ELEVATION-STORAGE INFORMATION FOR NORTH HILLS BASIN 1 WAS DETERMINED USING LIDAR  TOPOGRAPHY OF THE BASIN.


ELEVATION-STORAGE INFORMATION FOR NORTH HILLS BASIN 2 WAS OBTAINED FROM THE CONCEPTUAL DRAINAGE PLAN
PERFORMED BY EL PASO WATER UTILITIES SERVICE BOARD IN OCTOBER 2006.


MEASUREMENTS FOR THE OUTFALL STRUCTURES FOR NORTH HILLS BASINS 1 AND 2 WERE PERFORMED BY KHA DURING A SITE VISIT
IN JANUARY 2008.


ELEVATION-DISCHARGE INFORMATION FOR THE BASINS WAS COMPUTED USING PONDPACK'S OUTLET STRUCTURE MANAGER.


SAMPLE CURVE NUMBER CALCULATIONS:


SINGLE FAMILY AREAS:  60% IMPERVIOUS (CN=98) AND 40% NATURAL DESERT
LANDSCAPING (CN=77)


INDUSTRIAL AREAS:  72% IMPERVIOUS (CN=98)  AND 28% DESERT SHRUB IN POOR
CONDITION (CN=77)


0.60*98 + 0.40*77 = 89.6


0.72*98 + 0.28*77 = 92.1
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DRAINAGE
AREA


AREA (AC.) WEIGHTED
CN


Tc (MIN) FLOW (CFS)


A1 2879 95 66 6244
A2 759 93 35 2640
A3 55 95 11 407
A4 20 95 10 152
A5 4 95 10 27
A6 194 89 27 701
A7 56 85 21 202
A8 96 84 23 314
A9 181 88 26 638


A10 121 84 22 410
A11 303 79 38 505
A12 27 77 13 88
A13 143 78 31 266
A14 528 83 52 833
A15 147 77 50 173
A16 241 78 37 390
A17 165 77 38 250
A18 33 77 24 74
A19 81 78 33 143
A20 126 77 41 178
B1 1085 95 27 4882
B2 11 95 10 80
B3 79 95 17 488
B4 35 95 12 253
B5 345 95 16 2148
B6 23 88 10 137
B7 86 90 16 456
B8 95 89 19 437
B9 75 84 23 245


B10 71 95 12 515
B11 83 80 20 246
B12 72 91 15 408
B13 7 82 10 32
B14 107 79 22 285
B15 132 78 25 295
B16 277 77 46 351
B17 173 77 31 307
B18 193 77 34 309
B19 249 77 53 279
C1 290 77 32 511
C2 12 80 10 53
C3 137 77 28 265
C4 209 77 45 271
D1 83 77 27 167
D2 74 77 22 174
D3 161 78 30 311
D4 275 78 38 436
E1 1470 92 27 5918
E2 875 91 32 2998
E3 912 95 36 3305
E4 228 91 25 964
E5 382 93 37 1251
E6 67 77 22 156
E7 59 77 23 136
E8 42 77 15 127
E9 23 77 14 73


E10 7 78 10 27
E11 9 79 10 39
E12 143 90 24 603
E13 183 89 26 677
E14 103 77 27 207
E15 50 77 17 145
E16 104 77 26 207
E17 98 77 39 145
E18 116 77 39 170
E19 186 77 44 245
E20 302 90 32 995
E21 76 78 18 215
E22 71 90 22 315
E23 137 90 27 519
E24 86 91 19 427
E25 93 90 25 368
E26 52 90 20 245
E27 84 90 20 394
E28 11 91 15 64
E29 34 90 17 176


NHB1 22 98 13 167
NHB2 29 98 19 185


F1 812 78 69 765
F2 26 78 26 57
F3 167 75 43 202
F4 427 77 56 455
F5 122 77 27 242
F6 466 79 71 452
G1 310 77 70 273
G2 109 77 54 122
G3 56 78 34 98
G4 42 78 29 83
G5 123 77 37 187
G6 118 77 29 225


MODELING
JUNCTION POINT


FLOW (CFS)


J-A1 6244
J-A2 2640
J-A3 407
J-A4 152
J-A5 27
J-A6 701
J-A7 202
J-A8 496
J-A9 643
J-A10 416


J-A10a 1053
J-A11 5850
J-A12 472
J-A13 2453
J-A14 5720
J-A15 173
J-A16 452
J-A17 3528
J-A18 6184
J-A19 6074
J-A20 6046
J-B1 4882
J-B2 80
J-B3 488
J-B4 253
J-B5 2148
J-B5a 2401
J-B6 137
J-B7 456
J-B8 437
J-B9 261


J-B10 4980
J-B11 4610
J-B12 2536
J-B13 529
J-B14 2382
J-B15 440
J-B16 6149
J-B17 5858
J-B18 6187
J-B19 6007
J-C1 511
J-C2 53
J-C3 476
J-C4 477
J-D1 167
J-D2 181
J-D3 360
J-D4 610
J-E1 5918
J-E2 2998
J-E3 3305
J-E4 964
J-E5 2624
J-E6 156
J-E7 136
J-E8 127
J-E8a 148
J-E9 73


J-E10 27
J-E11 39
J-E12 672
J-E13 1450
J-E14 214
J-E15 249
J-E16 334
J-E17 412
J-E18 510
J-E19 5193
J-E20 3615
J-E21 3741
J-E22 315
J-E23 4365
J-E24 3846
J-E25 4448
J-E26 4468
J-E27 4498
J-E28 4501
J-E29 4505
J-F1 765


J-F1a 6113
J-F2 57


J-F2a 10111
J-F3 202
J-F3a 9915
J-F4 9757
J-F5 9742
J-F6 452
J-G1 273
J-G2 760
J-G3 645
J-G4 574
J-G5 520
J-G6 225
GLS 10223
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DRAINAGE AREAS FOR NORTH HILLS BASINS 1 AND 2 WERE DELINEATED USING USGS TOPOGRAPHY.


ELEVATION-STORAGE INFORMATION FOR NORTH HILLS BASIN 1 WAS DETERMINED USING LIDAR  TOPOGRAPHY OF THE BASIN.


ELEVATION-STORAGE INFORMATION FOR NORTH HILLS BASIN 2 WAS OBTAINED FROM THE CONCEPTUAL DRAINAGE PLAN
PERFORMED BY EL PASO WATER UTILITIES SERVICE BOARD IN OCTOBER 2006.


MEASUREMENTS FOR THE OUTFALL STRUCTURES FOR NORTH HILLS BASINS 1 AND 2 WERE PERFORMED BY KHA DURING A SITE VISIT
IN JANUARY 2007.


ELEVATION-DISCHARGE INFORMATION FOR THE BASINS WAS COMPUTED USING PONDPACK'S OUTLET STRUCTURE MANAGER.


SAMPLE CURVE NUMBER CALCULATIONS:


SINGLE FAMILY AREAS:  60% IMPERVIOUS (CN=98) AND 40% NATURAL DESERT
LANDSCAPING (CN=77)


INDUSTRIAL AREAS:  72% IMPERVIOUS (CN=98)  AND 28% DESERT SHRUB IN POOR
CONDITION (CN=77)


0.60*98 + 0.40*77 = 89.6


0.72*98 + 0.28*77 = 92.1
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DRAINAGE
AREA


AREA (AC.) WEIGHTED
CN


Tc (MIN) FLOW (CFS)


A1 2879 95 66 6244
A2 759 93 35 2640
A3 44 95 11 322
A6 194 89 27 701
A7 56 85 21 202
A8 90 84 23 295
A9 49 92 16 277
A11 303 79 38 505
A12 27 77 13 88
A13 143 78 31 266
A14 528 83 52 833
A15 147 77 50 173
A16 241 78 37 390
B1 1039 95 21 5678
B3 72 95 15 476
B4 26 95 10 194
B5 328 95 13 2273
B7 69 92 12 451
B8 84 91 16 454


DAM 1 25 98 44 84
DAM 2 24 98 10 194


C1 65 78 11 254
E1 1470 92 27 5918
E2 875 91 32 2998
E3 912 95 36 3305
E4 228 91 25 964
E5 382 93 37 1251
E12 143 90 24 603
E13 183 89 26 677
E20 302 90 32 995
E21 76 78 18 215
E22 71 90 22 315
E23 137 90 27 519
E24 86 91 19 427
E25 93 90 25 368
E26 52 90 20 245
E27 84 90 20 394
E28 11 91 15 64
E29 34 90 17 176


NHB1 22 98 13 167
NHB2 29 98 19 185


F1 739 78 54 868
F6 527 80 71 539
G1 352 77 66 327
G6 110 77 23 248
H1 103 87 29 326


H2a 367 88 30 1170
H2b 328 85 28 945
H3 270 88 21 1104


H4a 88 89 17 434
H4b 91 89 16 465
H5 216 86 24 750
H6 365 86 31 1037


H7a 345 88 33 1011
H7b 341 86 32 945
H8 355 86 32 983
H9 379 84 21 1289


H10 305 84 33 739
H11a 172 86 21 646
H11b 164 85 21 592
H12a 309 90 29 1107
H12b 74 89 11 456
H13 98 85 15 441
H14a 43 83 23 138
H14b 121 74 30 184
H15a 104 83 19 374
H15b 44 89 15 233
H15c 193 72 34 234
H15d 36 74 28 58
H16 410 87 40 990


MODELING
JUNCTION POINT


FLOW (CFS)


J-A1 6244
J-A2 2640
J-A3 322
J-A6 701
J-A7 202
J-A8 428
J-A11 5850
J-A16 390
J-E1 5918
J-E2 2998
J-E3 3305
J-E4 964
J-E5 2557


J-E12 603
J-E13 1376
J-E20 3555
J-E21 3674
J-E22 315
J-E23 4296
J-E24 3783
J-E25 4384
J-E26 4405
J-E27 4435
J-E28 4437
J-E29 4443
J-F1 868
J-F6 539
J-G1 327
J-G6 362
J-H1 580


J-H1a 281
J-H1b 1351
J-H2 2126
J-H2a 1170
J-H2b 945
J-H2c 129
J-H3 1104
J-H4 1870


J-H4a 434
J-H4b 465
J-H5 41
J-H6 4036
J-H6a 1706
J-H6b 3759
J-H7 2702
J-H7a 1011
J-H7b 945
J-H8 510
J-H9 6382
J-H9a 6258
J-H9b 6264
J-H10 6195
J-H11a 2706
J-H11b 6543
J-H12a 756
J-H12b 5176
J-H12c 5157
J-H13 1377
J-H14a 294
J-H14b 184
J-H15a 6534
J-H15b 5079
J-H15c 234
J-H15d 1282
J-H16 1270
GLS 9077
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MIXED USE LOW DENSITY


SCHOOLS


OPEN SPACE
GOLF COURSE


WELLS


REGIONAL RETAIL


MIXED USE HIGH DENSITY


NOTE:  FLOWS PROVIDED ACCOUNT FOR


CONCEPTUAL CROSSING SIZES


CONCEPTUAL DETENTION.


NAME SIZE 100-YR FLOW (CFS)
CROSSING 1 3-7'x6' RBC 1,350
CROSSING 2 1,705


40
4,035
2,700
510
755


6,380
6,195
6,545
1,375


CROSSING 3
CROSSING 4
CROSSING 5
CROSSING 6
CROSSING 7
CROSSING 8
CROSSING 9


CROSSING 10
CROSSING 11


3-8'x8' RBC
1-24" RCP
7-8'x8' RBC
4-8'x8' RBC
1-7'X6' RBC
3-6'X3' RBC
11-8'x8' RBC
13-8'x8' RBC
10-8'x8' RBC
5-6'X6' RBC


295CROSSING 12 4-48" RCP
755CROSSING 13 3-6'X3' RBC
755CROSSING 14 3-6'X3' RBC
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DRAINAGE
AREA


AREA (AC.) WEIGHTED
CN


Tc (MIN) FLOW (CFS)


A1 2879 95 66 6244
A2 759 93 35 2640
A3 55 95 11 407
A4 20 95 10 152
A5 4 95 10 27
A6 194 89 27 701
A7 56 85 21 202
A8 96 84 23 314
A9 181 88 26 638
A10 121 84 22 410
A11 303 79 38 505
A12 27 77 13 88
A13 143 78 31 266
A14 528 83 52 833
A15 147 77 50 173
A16 241 78 37 390
A17 165 77 38 250
A18 33 77 24 74
A19 81 78 33 143
A20 126 77 41 178
B1 1085 95 27 4882
B2 11 95 10 80
B3 79 95 17 488
B4 35 95 12 253
B5 345 95 16 2148
B6 23 88 10 137
B7 86 90 16 456
B8 95 89 19 437
B9 75 84 23 245
B10 71 95 12 515
B11 83 80 20 246
B12 72 91 15 408
B13 7 82 10 32
B14 107 79 22 285
B15 132 78 25 295
B16 277 77 46 351
B17 173 77 31 307
B18 193 77 34 309
B19 249 77 53 279
C1 290 77 32 511
C2 12 80 10 53
C3 137 77 28 265
C4 209 77 45 271
D1 83 77 27 167
D2 74 77 22 174
D3 161 78 30 311
D4 275 78 38 436
E1 1470 92 27 5918
E2 875 91 32 2998
E3 912 95 36 3305
E4 228 91 25 964
E5 382 93 37 1251
E6 67 77 22 156
E7 59 77 23 136
E8 42 77 15 127
E9 23 77 14 73
E10 7 78 10 27
E11 9 79 10 39
E12 143 90 24 603
E13 183 89 26 677
E14 103 77 27 207
E15 50 77 17 145
E16 104 77 26 207
E17 98 77 39 145
E18 116 77 39 170
E19 186 77 44 245
E20 302 90 32 995
E21 76 78 18 215
E22 71 90 22 315
E23 137 90 27 519
E24 86 91 19 427
E25 93 90 25 368
E26 52 90 20 245
E27 84 90 20 394
E28 11 91 15 64
E29 34 90 17 176


NHB1 22 98 13 167
NHB2 29 98 19 185


F1 812 78 69 765
F2 26 78 26 57
F3 167 75 43 202
F4 427 77 56 455
F5 122 77 27 242
F6 466 79 71 452
G1 310 77 70 273
G2 109 77 54 122
G3 56 78 34 98
G4 42 78 29 83
G5 123 77 37 187
G6 118 77 29 225


MODELING
JUNCTION POINT


FLOW (CFS)


J-A1 6244
J-A2 2640
J-A3 407
J-A4 152
J-A5 27
J-A6 701
J-A7 202
J-A8 496
J-A9 643
J-A10 416
J-A10a 1053
J-A11 5850
J-A12 472
J-A13 2453
J-A14 5720
J-A15 173
J-A16 452
J-A17 3528
J-A18 6184
J-A19 6074
J-A20 6046
J-B1 4882
J-B2 80
J-B3 488
J-B4 253
J-B5 2148
J-B5a 2401
J-B6 137
J-B7 456
J-B8 437
J-B9 261
J-B10 4980
J-B11 4610
J-B12 2536
J-B13 529
J-B14 2382
J-B15 440
J-B16 6149
J-B17 5858
J-B18 6187
J-B19 6007
J-C1 511
J-C2 53
J-C3 476
J-C4 477
J-D1 167
J-D2 181
J-D3 360
J-D4 610
J-E1 5918
J-E2 2998
J-E3 3305
J-E4 964
J-E5 2624
J-E6 156
J-E7 136
J-E8 127
J-E8a 148
J-E9 73
J-E10 27
J-E11 39
J-E12 672
J-E13 1450
J-E14 214
J-E15 249
J-E16 334
J-E17 412
J-E18 510
J-E19 5193
J-E20 3615
J-E21 3741
J-E22 315
J-E23 4365
J-E24 3846
J-E25 4448
J-E26 4468
J-E27 4498
J-E28 4501
J-E29 4505
J-F1 765


J-F1a 6113
J-F2 57


J-F2a 10111
J-F3 202
J-F3a 9915
J-F4 9757
J-F5 9742
J-F6 452
J-G1 273
J-G2 760
J-G3 645
J-G4 574
J-G5 520
J-G6 225
GLS 10223


DRAINAGE AREAS FOR NORTH HILLS BASINS 1 AND 2 WERE DELINEATED USING USGS TOPOGRAPHY.


ELEVATION-STORAGE INFORMATION FOR NORTH HILLS BASIN 1 WAS DETERMINED USING LIDAR  TOPOGRAPHY OF THE BASIN.


ELEVATION-STORAGE INFORMATION FOR NORTH HILLS BASIN 2 WAS OBTAINED FROM THE CONCEPTUAL DRAINAGE PLAN PERFORMED BY
EL PASO WATER UTILITIES SERVICE BOARD IN OCTOBER 2006.


MEASUREMENTS FOR THE OUTFALL STRUCTURES FOR NORTH HILLS BASINS 1 AND 2 WERE PERFORMED BY KHA DURING A SITE VISIT IN
JANUARY 2008.


ELEVATION-DISCHARGE INFORMATION FOR THE BASINS WAS COMPUTED USING PONDPACK'S OUTLET STRUCTURE MANAGER.


SAMPLE CURVE NUMBER CALCULATIONS:


SINGLE FAMILY AREAS:  60% IMPERVIOUS (CN=98) AND 40% NATURAL DESERT
LANDSCAPING (CN=77)


INDUSTRIAL AREAS:  72% IMPERVIOUS (CN=98)  AND 28% DESERT SHRUB IN POOR
CONDITION (CN=77)


0.60*98 + 0.40*77 = 89.6


0.72*98 + 0.28*77 = 92.1
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Section 1:  Introduction


This Master Zoning Plan (MZP) is a required component of the documentati on necessary for development in a Mixed-Use Zoning District.  The provisions for the preparati on 


of this Plan are found under Title 20, Chapter 20.04, Secti on IV, which states: “For any use authorized in a Mixed-Use District (RMU, GMU, and IMU), a master zoning plan shall 


be required….” It is intended that the property that is the subject of this MZP be zoned as a General Mixed-Use District in coordinati on with the Land Study for the District 


(submitt ed concurrently) and to be subject to the requirements established herein.  


1.1 Scope
The scope of this document is to describe the purpose, characteristi cs, components, and ti ming of the proposed mix of land use within the District.  The District 


contemplated under this MZP is intended to develop into a unifi ed, comprehensively planned community that conforms with, enhances and furthers the City’s 


adopted Comprehensive Plan and Smart Growth Objecti ves.


1.2 Purpose and Intent
The purposes of this Master Zoning Plan are to provide details about the proposed land use and proposed structures to convey compati bility within the District 


and with adjacent properti es.  Some of the objecti ves of this development are to accomplish the following: 


Coordinate appropriate transportati on corridors with specifi c land use patt erns; 


Interconnect open space and parks within the GMU district via pedestrian and bicycle pathways; 


Provide for neighborhoods that are compact and pedestrian-friendly; 


Provide for streets that disperse and reduce the length of vehicular trips; 


Provide for a range of open spaces including pocket parks, squares and playgrounds distributed throughout a GMU district; 


Provide for street designs that reinforce safety; 


Provide for dual use park-pond opportuniti es; and 


Allow for the use of drainageways for open space ameniti es. 


In some instances alternati ve design standards are warranted and are found in the Land Study submitt ed concurrently with this document.  
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1.3 General Guidelines
The Master Zoning Plan establishes the desired development form for this District.  The components of this development form are buildings, streets, and spaces; the 


distributi on of which is governed by this Master Zoning Plan and also described in the Amended Land Study.  These documents provide standards for the distributi on, 


placement and appearance of forms, linkages, and spaces within the District.  


It is not the intent of these Guidelines to mandate or imply that a design reference to each item be included in each submitt al; rather that when there is a practi cal 


opportunity for an item to be included as part of the development plan such item shall be considered.


1.3.1 The District  
The intent of the design and functi on of the District as a whole is as follows:


Development intensity generally increases toward mixed-use area(s) and generally  


adjusts as appropriate to integrate with adjacent development.


The District and its Subdistricts and Neighborhoods are structured with respect to  


walkability and minimizati on of pedestrian/vehicular confl icts wherever practi cable.


The District is organized as a community incorporati ng mixed-use areas (“Neighborhood  


Centers”, “Town Centers”) serving, pedestrian-friendly neighborhoods.


The District supports pedestrian and bicycle systems and is agreeable to a framework of  


future transit.


Civic, insti tuti onal and commercial acti vity is integrated with residenti al areas. 


A range of open space types, such as trails, parks, squares, plazas and playgrounds are  


distributed within and throughout the District.


Various land uses, housing types and densiti es are distributed throughout the District. 


1.3.2 The Subdistrict
The intent of the design and functi on of the Subdistricts that comprise the District is as follows:


Subdistricts are regulated as to development type, character, and intensity. 


Appropriate building densiti es and land uses are provided within walking distance of transit stops in coordinati on with transit providers. 


Commercial uses provide for the needs of the neighborhood.







El Paso, TexasEl Paso, Texas 6Master Zoning Plan for the Northeast Property


August 12, 2008 (Approved)


1.3.3 The Neighborhoods
Neighborhoods are disti nct areas where the residents and/or non-residenti al uses share a school, park, or community business center generally within 


walking distance of the homes or businesses; architecture; or other features; and/or having boundaries that may include roadways or natural features. 


The neighborhood character is deemed to be the prevailing character of the streets, structures, and open spaces. The intent of the general design 


and functi on of the Neighborhoods within the Subdistricts is as follows:


Neighborhoods are compact, pedestrian-friendly, and composed of diverse housing types. 


There is opportunity to obtain goods and services and enjoy social interacti on and recreati on within walking distance of most dwellings. 


A one-quarter mile radius shall determine the approximate boundary and center of a Neighborhood. 


The classic model of a “Neighborhood Unit” is shown for illustrati ve purposes only.   


The relevant points are as described above.  


1.3.4 Buildings and Open Spaces 
The intent of buildings and open spaces within a Neighborhood is as follows: 


Well-confi gured squares, plazas, greens, streets, preserves, greenbelts, and parks  


are devoted to the collecti ve social acti vity, recreati on, and visual enjoyment of the 


Neighborhood.


Buildings and landscaping contribute to the physical defi niti on of streets as public  


places.


Public gathering spaces are provided in a manner that reinforces community identi ty. 


Principal buildings and facades, where possible, relate to and are oriented toward  


the street to encourage a neighborhood-friendly environment.


Buildings, open spaces, and other features act as landmarks, symbols, and focal  


points.


Prototypical “Neighborhood Unit” (Clarence Perry, 1929)
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1.3.5 Circulation   
The intent of the design and functi on of the circulati on systems is as follows:


Transportati on corridors are planned and reserved in coordinati on with proposed land use patt erns. 


Natural or man-made green corridors and open space areas are used to defi ne and connect Neighborhoods to other faciliti es within the District.  


The street network off ers multi ple travel choices.     


Structures and landscaping work together to frame views and defi ne streets.







El Paso, TexasEl Paso, Texas 8Master Zoning Plan for the Northeast Property


August 12, 2008 (Approved)


Section 2:  Master Land Use Plan


The Master Zoning Plan for the District shall be as described herein and as depicted on the Master Land Use Plan.  Key components of the Master Land Use Plan are described 


below.


2.1 Development Context
The District is bounded by the Franklin Mountains State Park to the west, US 54 and vacant land to the east, the EPECO power plant and El Paso natural gas facility and 


vacant land to the north, and single-family residenti al development to the south.  The District is currently zoned as R-F (Ranch & Farm), M-2 (Heavy Manufacturing), 


and PMD (Planned Mountain Development) Districts, and is planned for residenti al and supporti ng non-residenti al and civic land uses.  


2.2 Topography
The land comprising the District slopes gently downhill at an approximate 2% gradient eastward from the Franklin Mountains.  


2.3 Proposed Land Use Types
Each of the following proposed land use types are shown distributed throughout the Master Land Use Plan and are described in Secti on 3.


2.3.1 Open Space
Open space that has been set aside to provide for site drainage and for the recreati onal needs of the community.


2.3.2 Community Uses
Community uses, including schools, public safety uses, governmental uses, and bus terminals.


2.3.3 Low Density Residential 3.5
Low Density Residenti al 3.5, consisti ng primarily of single-family detached dwellings and two-family dwellings composing an average density of no greater 


than 3.5 dwelling units per gross acre (du/ac).
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2.3.4 Low Density Residential 5.5
Low Density Residenti al 5.5, consisti ng primarily of single-family detached dwellings, two-and four-family dwellings and townhouses composing an average 


density of no greater than 5.5 du/ac.


2.3.5 Medium Density Residential 7.2
Medium Density Residenti al 7.2, consisti ng primarily of multi family dwellings, with single-family detached dwellings, two- and four-family dwellings and 


townhouses composing an average density of no greater than 7.2 du/ac.


2.3.6 Medium Density Residential 12.0
Medium Density Residenti al 12.0, consisti ng primarily of multi family dwellings, with two- and four-family dwellings, townhouses and apartments  


composing an average density of no greater than 12.0 du/ac.


2.3.7 Mixed-Use Low Intensity
Mixed-Use Low Intensity, consisti ng of neighborhood-serving retail and/or commercial uses and/or multi -family dwellings.


2.3.8  Mixed-Use High Intensity
Mixed-Use High Intensity, consisti ng of community-serving retail and/or commercial uses and multi -family dwellings.


2.3.9  Regional Retail
Regional Retail, consisti ng of a high concentrati on of retail, commercial and entertainment opportuniti es serving the Northeast El Paso region.


2.4 Development Intensity


2.4.1 Organization
The development is organized as a community consisti ng of neighborhood centers and town centers serving pedestrian-friendly neighborhoods. 


Mixed-use, town center development is used to anchor residenti al areas and to provide goods and services within walking distance of housing.


Single use commercial areas may be used in coordinati on with mixed-use development.
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2.4.2 Intensity
Development intensity generally increases toward neighborhood centers and town centers and generally decreases toward the perimeter of the 


development thus providing for a gradient of lessening development from mixed-use and non-residenti al core areas.


2.4.3 Distribution  
Land uses, housing types and densiti es are distributed throughout the development.  


Neighborhood commercial nodes provide for the ordinary needs of daily living of the 


residents of the adjacent neighborhoods.


2.5.4 Densities
Densiti es are capable of supporti ng mixed-use development. Per the recommendati on of 


The Plan for El Paso, Low Density Residenti al shall contain less than seven dwelling units per 


acre (du/ac), Medium Density Residenti al shall contain 7.1-20 du/ac, High Density Residenti al 


shall contain greater than twenty du/ac. This Master Land Use Plan shows four categories 


of residenti al development intensity each expressed as an average density and a range of 


housing types.


2.4.5 Walkability  
Neighborhoods are arranged to support walkability and to minimize pedestrian/vehicular 


confl icts wherever practi cable. The Plan for El Paso encourages residenti al development to be 


located within “walking distance” (one-quarter mile) of retail and service centers, community 


faciliti es, medical faciliti es, and/or transportati on faciliti es.  Companion maps to the Master 


Land Use Plan show lines delimiti ng the area within one-quarter mile of the proposed retail, 


commercial and community faciliti es. (See Appendices ‘B’ and ‘C’.)


2.4.6 Town Centers
Town Centers are located so as not to be isolated from the perimeter of the development and from the City; so as to increase the support of the region 


by providing access to more people; and to discourage off site traffi  c from passing through residenti al neighborhoods. (See Appendix ‘A’.)  


Mixed-use neighborhoods promote walkability.
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2.5 Specific Land Use Provisions


2.5.1 Access
Residenti al neighborhoods are located so as to have access to goods and services, provide for a variety of dwelling types, and call for densiti es appropriate 


to the needs of the neighborhood and community retail that serve them.


2.5.2 Open Space
Open space within the District provides for a pedestrian linkage system, thus uniti ng rather than dividing the community.


2.5.3 Schools
School sites are well distributed and buff ered as necessary.  Final locati on of school sites will be coordinated with the El Paso Independent School District 


(EPISD) or Socorro Independent School District (SISD) at the appropriate ti me during the development process.


2.5.4 Coordination
The roadway network is coordinated with land use needs and includes concentric ring roads that capitalize on views westward to the mountains.


2.6 Roadways
Roadways vary depending on the proposed functi on, anti cipated land uses, and anti cipated traffi  c load.  This District contains a variety of roadway types in anti cipati on 


of demand for a number of housing opportuniti es, each with disti nct access needs.  Details and explanatory text in the Land Study for this proposed District (submitt ed 


concurrently) describe the design and supposed functi on of each roadway not contemplated by the Design Standards for Constructi on. 


In general, Marti n Luther King, Jr. Boulevard, McCombs Street and proposed Sean Haggerty Drive are the major north-south thoroughfares. An inner loop and an outer 


loop are proposed as well as an east-west thoroughfare (Painted Dunes Avenue) in the center of the development.  Various additi onal thoroughfares connect all corners 


of the development.  (See Appendix ‘A’.)
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2.7 Phasing
Per the Development Agreement, the District is proposed to be developed as three Phase Parcels, within which are twelve development phases.  Constructi on and 


development of Phase 1 is expected to begin in 2009, with twelve phases of development expected to be completed by 2020.  The Phasing schedule is described below 


and is shown graphically on the Phasing Key Map in Appendix ‘D’.  


2.7.1 Phase Parcel 1
Phase Parcel 1 is approximately 1,167 net acres (4.94 du/ac) with four development phases.


2.7.1.1 Phase 1 (2009)
Phase 1 (2009) is approximately 301 acres within Subdistricts 14-16, and containing approximately 1,201 du (4.00 du/ac).


2.7.1.2 Phase 2 (2010)
Phase 2 (2010) is approximately 245 acres within Subdistricts 9 and 14, and containing approximately 1,161 du (4.73 du/ac).


2.7.1.3 Phase 3 (2011)
Phase 3 (2011) is approximately 256 acres within Subdistricts 13-15 and 19, and containing approximately 1,229 du (4.80 du/ac).


2.7.1.4 Phase 4 (2012) 
Phase 4 (2012) is approximately 364 acres within Subdistricts 4-6, 9, 15 and 19, and containing approximately 2,170 du (5.96 du/ac).


2.7.2 Phase Parcel 2
Phase Parcel 2 is approximately 1,813 net acres (4.30 du/ac) with four development phases.


2.7.2.1 Phase 5 (2013)
Phase 5 (2013) is approximately 442 acres within Subdistricts 4, 8, 12 and 15, and containing approximately 1,903 du (4.30 du/ac).


2.7.2.2 Phase 6 (2014) 
Phase 6 (2014) is approximately 491 acres within Subdistricts 3-7 and 15, and containing approximately 2,060 du (4.20 du/ac).
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2.7.2.3 Phase 7 (2015)
Phase 7 (2015) is approximately 418 acres within Subdistricts 2, 4-7, 11, 18 and 19, and containing approximately 1,805 du (4.31 du/ac).


2.7.2.4 Phase 8 (2016) 
Phase 8 (2016) is approximately 461 acres within Subdistricts 6, 15 and 18-21, and containing approximately 2,031 du (4.41 du/ac).


2.7.3 Phase Parcel 3
Phase Parcel 3 is approximately 1,856 net acres (3.75 du/ac) with four development phases.


2.7.3.1 Phase 9 (2017)
Phase 9 (2017) is approximately 615 acres within Subdistricts 2-4, 12, 18, 20 and 21, and containing approximately 2,344 du (3.81 du/ac).


2.7.3.2 Phase 10 (2018) 
Phase 10 (2018) is approximately 561 acres within Subdistricts 3, 4, 7, 11 and 12, and containing approximately 1,954 du (3.48 du/ac).


2.7.3.3 Phase 11 (2019)
Phase 11 (2019) is approximately 563 acres within Subdistricts 1-3 and 17, and containing approximately 2,132 du (3.79 du/ac).


2.7.3.4 Phase 12 (2020)
Phase 12 (2020) is approximately 117 acres within Subdistricts 1, 2 and 17, and containing approximately 535 du (4.57 du/ac).


The total area of the three Phase Parcels, not including the high school, the golf course and uti liti es is 4,835 acres containing a maximum of 20,000 units.  This equates 


to a maximum density of 4.14 du/ac.


The total area for the District per this Master Zoning Plan, which excludes the golf course and the TxDOT drainage easement (i.e., includes the high school site and the 


water well sites), is 4,943 acres according to the survey, with an maximum dwelling count of 20,000 units.  This equates to a maximum density of 4.05 du/ac.  


The total area for the District per the Comprehensive Plan amendment (including the high school, the golf course, uti liti es and open space) is 5,201 acres, with an 


maximum dwelling count of 20,000 units. This equates to a maximum density of 3.85 du/ac.  
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2.8 Relation to The Plan for El Paso
The Plan for El Paso puts forth Goals and Policies that defi ne the desired form and functi on of the City: how El Paso looks and how it works. What is created through 


development in this District is balanced with what is conserved of the nati ve environment.   Land development provides homes, stores, offi  ces and civic buildings to 


the citi zens of El Paso; land that is not developed provides recreati on space, habitat and fl oodwater conveyance.  The appropriate uti lity of the nati ve environment 


is achieved when its functi onal and aestheti c qualiti es are maximized in the service of land development needs. The appropriate development form is achieved 


when its functi onal and aestheti c qualiti es are maximized in the service of human needs.  This Master Zoning Plan is in accordance with the goals and policies of 


The Plan for El Paso.


This Master Zoning Plan and the Land Study (submitt ed concurrently) provide specifi city to the Goals and Policies of The Plan for El Paso.  Primary points of agreement 


with these Goals and Policies are as follows:


Environment


Policy:  Emphasize infi ll and higher density developments located in areas served by public transit to reduce dependency on automobiles. 


Policy:  Allow high-density land uses and cluster developments that protect ecologically sensiti ve areas. 


Reduce dependence on the automobile. 


Transportati on


Policy:  Increase bicycle, pedestrian and transit access in land development ordinances and conceptual plans. 


Note: While some right-of-way widths allowed by Title 19 are greater than those suggested by The Plan for El Paso, a goal of this District is to provide a circulati on 


system whereby the streets are as narrow as possible and no more than four travel lanes. 
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Community Faciliti es


Policy:   Expand park acreage and recreati onal faciliti es to meet the needs of the expanding populati on within the community through several methods including,  


but not limited to park / ponding faciliti es.


Public and quasi-public faciliti es should be located in commercial or offi  ce zoning districts  


Faciliti es should be located on shared sites with other faciliti es.   


Note: This District promotes locati ng community faciliti es on shared sites (see Master Land Use Plan) with mixed-use areas.


Land Use & City Form    


Goal: Develop a balanced and complete community that contains a mix of land uses and densiti es, housing types and styles, economic development,  


job opportuniti es, educati onal opportuniti es, and outlets for social and cultural expression.


Policy:  Community faciliti es should be equitably distributed to the extent feasible throughout the City. 


Goal: Encourage the provision of neighborhood commercial services that are compati ble with a neighborhood’s residenti al character. 


Policy: Promote mixed uses within designated neighborhoods. 


Policy: Locate neighborhood commercial centers within walking  


distance of residences and on mass transit routes.


Policy: Community faciliti es should be equitably distributed to  


the extent feasible throughout the City.


Policy: Encourage neighborhood ameniti es that include places for  


interacti on among residents such as parks, community centers, 


schools, commercial areas, churches, and other gathering points 


throughout the City.


Low Density Residenti al is primarily for single family dwellings  


ranging up to 7 du/ac. 


Medium Density Residenti al is intended for dwellings ranging  


from 7.1-20 du/ac, allowing for a mixture of housing types, 


including single-family, two-family, and multi -family dwellings. 


High Density Residenti al. is intended for very dense residenti al  


development of 20.1 or more units per acre, allowing for a mixture of housing types and intensity. 


Neighborhood Commercial contributes to neighborhood identi ty. Residenti al, offi  ce and light commercial uses are considered complementary uses.  


Low-intensity mixed-use is designed to be in harmony with adjacent homes.
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Community Commercial permits miscellaneous commercial land uses serving several neighborhoods within a planning area.  


Regional Commercial serves the City and adjacent communiti es. Such land uses are high traffi  c generators, and are encouraged along major or higher order arterial  


streets.


Urban Design


Linking diff erent neighborhoods together through a quality spati al experience  


Consistency from one neighborhood to the next 


Master-planned communiti es 
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Section 3:  Property Development Regulations of The Master Zoning Plan


3.1 General


3.1.1 Existing Zoning
The existi ng zoning for the property is Ranch-Farm (R-F), Heavy Manufacturing (M-2), and Planned Mountain Development (PMD).  The existi ng zoning for 


the adjoining land is R-F, M-2 and Light Manufacturing (M-1) to the north; R-F to the east; PMD to the west; and Residenti al (R-1 and R-3A), Commercial 


(C-1 and C-2) to the south.


3.1.2 Proposed Zoning
The proposed zoning for the property is General Mixed-Use (GMU).


3.2 Purpose and Intent
The purpose of the Development regulati ons for the District is to provide for the housing, educati onal, recreati onal, shopping and business needs of the populati on of 


the District and to promote compati ble buildings and uses that are appropriate in area, locati on and overall planning for this purpose.  The proposed mix of land uses 


supports this purpose by off ering a broad range of development possibiliti es to meet the needs of a variety of market sectors.  


It is the intent of these Development regulati ons to support this purpose, off ering development requirements that may be evaluated uniformly over ti me while at the 


same ti me being fl exible enough to change with the needs of the dynamic populati on of El Paso, all within a physically, socially and economically unifi ed master-planned 


community.  El Paso’s Smart Growth Objecti ves will play an important role in meeti ng this intent.  


3.3 Land Use Types, Densities, and Dimensional Standards


3.3.1 The District
The intent of the design and functi on of the District shall be as described under Secti on 1.3.1 and regulated by the requirements of this Secti on.  


The distributi on of these land use types is shown on the Master Land Use Plan in Appendix ‘A’.  
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3.3.1.1 Proposed Mix of Land Use Types


3.3.1.1.1 Open Space
Open space is distributed throughout the District in a manner intended to unite the community.  Homes and 


neighborhoods, the more personal parts of the District are linked to gathering places (e.g., schools, parks, retail/


offi  ce); the pedestrian circulati on system itself being a space for social interacti on as well.


3.3.1.1.2 Schools


3.3.1.1.2.1 Elementary School
Four elementary schools are shown, each in one of the quadrants of the District west of 


McCombs Street.  The eventual locati ons of these insti tuti ons will be coordinated with the EPISD 


or SISD as appropriate. Access to elementary schools shall not be from a major arterial. 


3.3.1.1.2.2 Middle School
One middle school site has been reserved.  As this is the only middle school planned for the 


District it is likely that its locati on will change based on the desire to best serve the needs of the 


students.  The eventual locati on of the middle school will be coordinated with the EPISD.  Access 


to the middle school shall not be from a major arterial.


3.3.1.1.2.3 High School
One high school site has been reserved.  This is the only high school planned for the District, 


the eventual locati on of which will be coordinated with the EPISD. Its locati on has taken the 


following criteria (provided by the EPISD) into account: 


street frontage and access; 


student capture (two-mile walking distance); 


site shape and potenti al for expansion; 


open space buff er adjacent to neighborhoods; and 


proximity to retail. 
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3.3.1.1.3 Low Density Residential 3.5
This residenti al type includes single-family detached homes and two-family homes, distributed in a manner 


that follows the intent of Secti on 1.3.3 and does not exceed 3.5 dwelling units per gross acre within the acreage 


allocated to it within its Subdistrict, as shown on the Master Land Use Plan.  Duplexes may be included at the 


edges of these areas in order to arti culate with adjacent higher-density areas, provided the density maximum 


is not exceeded.


3.3.1.1.4 Low Density Residential 5.5    
This residenti al type includes single-family detached homes, two-family homes, and three- and four-family homes, 


distributed in a manner that follows the intent of Secti on 1.3.3 and does not exceed 5.5 dwelling units per gross 


acre within the acreage allocated to it within its Subdistrict, as shown on the Master  Land Use Plan.  Townhouses 


may be included at the edges of these areas in order to arti culate with adjacent higher-density areas, provided 


the density maximum is not 


exceeded.


3.3.1.1.5 Medium Density
 Residential 7.2


This residenti al type includes 


single-family detached 


homes, two-family homes, 


three- and four-family 


homes, and residenti al 


cluster development, 


distributed in a manner 


that follows the intent of 


Secti on 1.3.3 and does not 


exceed 7.2 dwelling units 


per gross acre within the 


acreage allocated to it within 
Cluster development is encouraged.
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its Subdistrict, as shown on the Master Land Use Plan.  Townhouses may be included at the edges of these areas 


in order to arti culate with adjacent higher-density areas, provided the density maximum is not exceeded. Cluster 


development is encouraged.


3.3.1.1.6 Medium Density Residential 12.0
This residenti al type includes three- and four-family homes, residenti al cluster development, townhouses, and 


apartment buildings, distributed in a manner that follows the intent of Secti on 1.3.3 and does not exceed 12.0 


dwelling units per gross acre within the acreage allocated to it within its Subdistrict, as shown on the Master Land 


Use Plan.  Two-family homes may be included at the edges of these areas in order to arti culate with adjacent 


lower-density areas, provided the density maximum is not exceeded.  Cluster development is encouraged.


3.3.1.1.7 Mixed-Use Low Intensity
This land use type consists of neighborhood-serving retail and/or commercial uses, such uses providing goods 


and services for the day-to-day needs of the nearby neighborhoods, and/or multi -family dwellings. Single-use 


retail, commercial or residenti al development is allowed in Mixed-Use Low Intensity areas.


3.3.1.1.8 Mixed-Use High Intensity
 This land use type consists of community-serving retail and/or commercial uses, such uses providing goods and 


services for several neighborhoods, and/or multi -family dwellings.  Single-use retail, commercial or residenti al 


development is allowed in Mixed-Use High Intensity areas.


3.3.1.1.9 Regional Retail
Regional retail consists of a full-range of high concentrati on retail, commercial and entertainment opportuniti es 


serving the needs of the Northeast El Paso region and nearby communiti es. This component of the District benefi ts 


from the high visibility and access aff orded it by its locati on at the intersecti on of two high-capacity arterials and 


thus should be designed and developed as a unit in a manner that maximizes its potenti al to act as a catalyst for 


development of the District. This planning of this area should be done in coordinati on with the adjoining mixed-use 


areas to produce an integrated development.
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Development within this land use may consist of a single large anchor store or have multi ple anchor retail tenants 


(e.g., department stores, supermarkets, home improvement stores, sporti ng goods stores, variety, or specialty), 


offi  ce tenants or entertainment 


uses (such as movie theatres), 


along with pad sites developed 


within the area. Secondary uses 


may include restaurants, banks 


and service stati ons; however, 


these uses must be integrated 


into the larger primary use. The 


Regional Retail area should have 


direct access to Patriot freeway 


and to McCombs Street and 


should allow access from the 


District in a manner that does not 


promote cut-through traffi  c from 


outside the District. Also, 


development within the Regional 


Retail land use category must 


adhere to specifi c design 


guidelines. (see Secti on 7).


Stand-alone apartment buildings are allowed throughout the District, with the following restricti ons, 


together with any other requirements described herein:


Such development shall have an area of no greater than sixteen acres; 


Such development shall be adjacent to and access an arterial or collector street; 


Such development shall not directly access streets or alleys from which single-family detached homes  


are directly accessed.


Well-planned retail centers and lower-intensity retail uses can be
integrated into the neighborhood fabric.
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3.3.1.2 Proposed Density
The gross residenti al density of the District shall be the sum of the dwelling units within each Subdistrict, as may be approved, divided by 


the gross area of the development.  The number of dwelling units for the District shall not exceed 20,000 units, which equates to a gross 


density of 4.05 du/ac.


3.3.1.3 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses is 8,805,000 square feet, approximately 4% of the District. 


3.3.1.4 Property Development Regulations for Subdistricts


3.3.1.4.1 Maximum Building Heights
Maximum building heights. (See Appendix ‘E’.)


3.3.1.4.2 Minimum Dimensions of Lots
Minimum dimensions of lots. (See Appendix ‘E’.)


3.3.1.4.3 Yard Setbacks
Yard setbacks are shown in Appendix ‘E’.  Properti es within the District shall be allowed zero setbacks for all uses 


unless otherwise indicated. 


3.3.1.5 Buffers
A side/rear yard buff er six feet wide (minimum) shall be maintained between parking areas and adjacent lots, 


regardless of site size.  A buff er fi ft een feet wide (minimum) shall be maintained between residenti al and non-


residenti al uses. 
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3.3.1.6 Garage Setbacks  
Garages that are accessed from a front property line shall maintain a minimum 20’ front setback and a minimum 


10’ rear setback.  The rear setback may be reduced to 5’ where the rear property line is separated from an 


adjacent property line by a minimum of 10’ via alley, uti lity right-of-way or other similar separati on. Garages that 


are accessed from a rear property line via an alley shall maintain a minimum 20’ rear setback.  Representati ve 


examples of garage placement are shown below.  


3.3.1.7 Park Land Dedication
Park land dedicati on within each Subdistrict shall be in accordance with the requirements of Title 19 Subdivisions 


and in accordance with the Land Study.
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3.3.2 The Subdistricts
The intent of the design and functi on of Subdistricts shall be as described under Secti on 1.3.2 and further described in this secti on. The proposed mix of 


land uses for each Subdistrict, their relati ve locati ons and dimensional standards are included on the following pages. (The Subdistrict Key Map can be 


found in Appendix ‘F’.)


3.3.2.1 Subdistrict 1


3.3.2.1.1 Characteristics
Subdistrict 1, which is in the far northwest corner of the District north of the outer loop road and bounded by 


the EPECO right-of-way and the northern property line of the District, is planned as residenti al with nodes of 


supporti ng mixed-use, as indicated in the fi gure below.   The purpose of the Subdistrict is to provide for a range 


of housing opportuniti es including relati vely large lots. Adjacency to the Franklin Mountains, open space and the 


outer loop will buff er this Subdistrict from adjacent development while providing a strong vehicular linkage via 


Marti n Luther King Boulevard and strong pedestrian opportuniti es via the northern linear open space, including 


a trailhead to the Franklin Mountains.  


3.3.2.1.2 Components and Timing     
The components of the Subdistrict and the ti ming of development are as follows:


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 114 acres - -


Residenti al 3.5 du/ac: 103 acres 361 -


Residenti al 5.5 du/ac: 125 acres 688 -


Residenti al 7.2 du/ac: 79 acres 569 -


Mixed-Use Low Intensity: 17 acres - 222,200


TOTAL 438 acres 1,618 222,200
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The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 1,618.  The esti mated number of units for Subdistrict 1 accounts for 8% of the 


esti mated District units.  Development of Subdistrict 1 is expected to occur within years eleven and twelve.  


3.3.2.1.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.27 du/ac.


3.3.2.1.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 222,200 square feet.


3.3.2.1.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 1 shall be 0.3:1.  
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3.3.2.2 Subdistrict 2


3.3.2.2.1 Characteristics
Almost all of Subdistrict 2, which occupies the western edge of the District between the Franklin Mountains and 


the outer loop road, is low-density residenti al with one node of supporti ng mixed-use, as indicated in the table 


below.  This area adjoins the three linear open spaces and will contain a trailhead to the Franklin Mountains State 


Park in conjuncti on with the central linear park.  The purpose of the Subdistrict is to provide for a range of housing 


opportuniti es including relati vely large lots.  With access to a single thoroughfare, Subdistrict 2 provides for a 


housing segment that prefers relati vely secluded neighborhoods. 


3.3.2.2.2 Components and Timing
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use area is allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 1,015.  The esti mated number of units for Subdistrict 2 accounts for 5% of the 


esti mated District units.  Development of Subdistrict 2 is expected to occur in years seven, nine and twelve. 


3.3.2.2.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 3.50 du/ac.


3.3.2.2.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 91,500 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 25 acres - -


Residenti al 3.5 du/ac: 290 acres 1,015 -


Mixed-Use Low Intensity: 7 acres - 91,500


TOTAL 322 acres 1,015 91,500
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3.3.2.2.5 Proposed Intensity
The gross non-residenti al intensity of the Subdistrict shall be the sum of the 


non-residenti al fl oor area divided by the sum of the land area of non-residenti al 


land uses, expressed as a fl oor to area rati o (FAR).  The maximum proposed non-


residenti al intensity for Subdistrict 2 shall be 0.3:1.
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3.3.2.3 Subdistrict 3


3.3.2.3.1 Characteristics
Subdistrict 3 in the northwest quadrant of the District, and bounded by the outer and inner loop roads, proposed 


Painted Dunes Avenue and the EPECO right-of-way, will functi on primarily as a residenti al area and contains 


an elementary school. As a buff er area, Subdistrict 3 serves to decrease the gradient of development intensity 


between the primarily residenti al Subdistricts 1 and 2 and the western Town Center in Subdistrict 4.  


3.3.2.3.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The esti mated number of units for Subdistrict 3 accounts for 9% of the esti mated District units.  Development 


of Subdistrict 3 is expected to begin in year six with development conti nuing in years nine, ten and eleven. 


3.3.2.3.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.50 du/ac.


3.3.2.3.4 Mixed-Use Development
In order to meet potenti al market demand for additi onal mixed-use development within the District, up to 


ten acres of Mixed-Use Low Intensity uses shall be allowed within Subdistrict 3 east of Marti n Luther King, Jr. 


Boulevard.  


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Elementary School: 15 acres - -


Open Space: 10 acres - -


Residenti al 5.5 du/ac: 335 acres 1,843 -


TOTAL 360 acres 1,843 -
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3.3.2.4 Subdistrict 4


3.3.2.4.1 Characteristics
Subdistrict 4, bounded by the proposed inner loop road and the EPECO right-of-way, contains the western Town 


Center and the residenti al uses that surround it. The intent of this Subdistrict is to serve as a highly visible acti vity 


node at the western end of the linear park that also has strong links to the northeast and northwest corners of the 


District and to neighborhoods south of the District. 


3.3.2.4.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac and 24.0 du/ac respecti vely as long as the 


total number of residenti al units for the Subdistrict does not exceed 2,004.  The esti mated number of units for 


Subdistrict 4 accounts for 10% of the esti mated District units.  Development of Subdistrict 4 is expected to begin in 


year four with development conti nuing in years fi ve, six, seven, nine and ten. 


3.3.2.4.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 12.0 du/ac.


3.3.2.4.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 1,215,200 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 19 acres - -


Residenti al 12.0 du/ac: 167 acres 2,004 -


Mixed-Use Low Intensity: 30 acres - 392,000


Mixed-Use High Intensity: 45 acres - 823,200


TOTAL 261 acres 2,004 1,215,200
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3.3.2.4.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 4 shall be 0.37:1.


3.3.2.4.6 Linear Park
Pedestrian access via the Linear Park and view corridor shall be maintained through Subdistrict 4.  
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3.3.2.5 Subdistrict 5


3.3.2.5.1 Characteristics
Subdistrict 5 in the southwest quadrant of the District, and bounded by the outer and inner loop roads, proposed 


Painted Dunes Avenue and the EPECO right-of-way, will functi on primarily as a residenti al area containing an 


elementary school. As a buff er area, Subdistrict 5 serves to decrease the gradient of development intensity 


between the primarily residenti al Subdistricts 2 and 6 and the western Town Center in Subdistrict 4.


3.3.2.5.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The esti mated number of units for Subdistrict 5 accounts for 8% of the esti mated District units.  Development of 


Subdistrict 5 is expected to occur within years six and seven. 


3.3.2.5.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.50 du/ac.


3.3.2.5.4 Mixed-Use Development
In order to meet potenti al market demand for additi onal mixed-use development within the District, up to 


ten acres of Mixed-Use Low Intensity uses shall be allowed within Subdistrict 5 east of Marti n Luther King, Jr. 


Boulevard.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Elementary School: 15 acres -


Open Space: 10 acres - -


Residenti al 5.5 du/ac: 308 acres 1,694 -


TOTAL 333 acres 1,694 -
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3.3.2.6 Subdistrict 6


3.3.2.6.1 Characteristics
Subdistrict 6, which is in the far southwest corner of the District south of the outer loop road and bounded by 


the EPECO right-of-way and the southern boundary line of the District, is planned as residenti al with nodes of 


supporti ng mixed-use, as indicated in the fi gure below.   The purpose of the Subdistrict is to provide for a range 


of housing opportuniti es in keeping with adjacent development to the south. Open space and the outer loop will 


buff er this Subdistrict from adjacent development while providing a strong vehicular linkage via Marti n Luther King 


Boulevard and strong pedestrian opportuniti es via the southern linear open space, including a trailhead to the 


Franklin Mountains.   


3.3.2.6.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 1,309.  The esti mated number of units for Subdistrict 6 accounts for 7% of 


the esti mated District units.  Development of Subdistrict 6 is expected to begin in year four with development 


conti nuing in years six, seven and eight. 


3.3.2.6.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 6.12 du/ac.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 121 acres - -


Residenti al 5.5 du/ac: 137 acres 754 -


Residenti al 7.2 du/ac: 77 acres 555 -


Mixed-Use Low Intensity: 16 acres - 209,100


TOTAL 351 acres 1,309 209,100
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3.3.2.6.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 209,100 square feet.


3.3.2.6.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 6 shall be 0.3:1.
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3.3.2.7 Subdistrict 7


3.3.2.7.1 Characteristics
Subdistrict 7 in the north central part of the District, bounded by the northern property line of the District, 


proposed Sean Haggerty Drive extension and the proposed outer loop road, is planned as a primarily residenti al 


subdistrict with supporti ng neighborhood commercial/retail uses.  Adjacency to the northern linear open space 


and the EPECO right-of-way provides excepti onal access to the community hike/bike circulati on system.


3.3.2.7.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac  as long as the total number of residenti al units 


for the Subdistrict does not exceed 1,149.  The esti mated number of units for Subdistrict 7 accounts for 6% of the 


esti mated District units.  Development of Subdistrict 7 is expected to occur in years six, seven and ten. 


3.3.2.7.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.66 du/ac.


3.3.2.7.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 169,900 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 15 acres - -


Residenti al 5.5 du/ac: 184 acres 1,012 -


Residenti al 7.2 du/ac: 19 acres 137 -


Mixed-Use Low Intensity: 13 acres - 169,900


TOTAL 231 acres 1,149 169,900
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3.3.2.7.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 7 shall be 0.3:1.
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3.3.2.8 Subdistrict 8


3.3.2.8.1 Characteristics
Subdistrict 8, bounded by the proposed inner loop road and proposed Painted Dunes Avenue, is planned as a 


primarily residenti al subdistrict with supporti ng neighborhood commercial/retail uses.  Adjacency to the central 


linear open space and the EPECO right-of-way provides excepti onal access to the community hike/bike circulati on 


system.


3.3.2.8.2 Components and Timing   
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 875.  The esti mated number of units for Subdistrict 8 accounts for 4% of the 


esti mated District units.  Development of Subdistrict 8 is expected to occur within years fi ve and six.   


3.3.2.8.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.50 du/ac.


3.3.2.8.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 104,500 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Middle School: 25 acres - -


Residenti al 5.5 du/ac: 159 acres 875 -


Mixed-Use Low Intensity: 8 acres - 104,500


TOTAL 192 acres 875 104,500
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3.3.2.8.5 Proposed Intensity     
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 8 shall be 0.3:1.
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3.3.2.9 Subdistrict 9


3.3.2.9.1 Characteristics
Subdistrict 9, bounded by proposed Painted Dunes Avenue, proposed Sean Haggerty Drive, the proposed 


outer loop roar and the EPECO right-of-way, is planned as a primarily residenti al subdistrict with supporti ng 


neighborhood commercial/retail uses.  Adjacency to the central linear open space and the EPECO right-of-way 


provides excepti onal access to the community hike/bike circulati on system.


3.3.2.9.2 Components and Timing     
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 1,249.  The esti mated number of units for Subdistrict 9 accounts for 6% of the 


esti mated District units.  Development of Subdistrict 9 is expected to occur in years two, three and four. 


3.3.2.9.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.50 du/ac.


3.3.2.9.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 78,400 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 30 acres - -


Residenti al 5.5 du/ac: 227 acres 1,249 -


Mixed-Use Low Intensity: 6 acres - 78,400


TOTAL 263 acres 1,249 78,400
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3.3.2.9.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 9 shall be 0.3:1.
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3.3.2.10 Subdistrict 10


3.3.2.10.1 Characteristics
Subdistrict 10, which consists of a 25-acre community park and a 50-acre high school site, is planned as a 


community service area for the District and for neighborhoods to the south.  Sean Haggerty Drive, Lomo Real 


Avenue and the EPECO right-of-way provide excellent access for the District and for the neighborhoods to the 


south.  


Subdistrict 10 is bounded by the proposed outer loop road to the north, proposed Sean Haggerty Drive to the east, 


the southern boundary of the District to the south and the EPECO right-of-way to the west.


3.3.2.10.2 Components and Timing   
The components of the Subdistrict and the ti ming of development are as follows:


Development of the Community Park is expected to begin in year one and to be completed no later than 


year three.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 45 acres - -


High School: 51 acres - -


TOTAL 96 acres - -
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3.3.2.11 Subdistrict 11


3.3.2.11.1 Characteristics
Subdistrict 11, bounded by the northern District boundary, proposed Sean Haggerty Drive and the proposed inner 


loop roar is planned as a primarily residenti al subdistrict with supporti ng neighborhood commercial/retail uses.  


3.3.2.11.2 Components and Timing   
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 966.  The esti mated number of units for Subdistrict 11 accounts for 5% of the 


esti mated District units.  Development of Subdistrict 11 is expected to occur within years seven and ten.  


3.3.2.11.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 4.81 du/ac.


3.3.2.11.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 196,000 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 55 acres - -


Residenti al 3.5 du/ac: 108 acres 378 -


Residenti al 5.5 du/ac: 48 acres 264 -


Residenti al 7.2 du/ac: 45 acres 324 -


Mixed-Use Low Intensity: 15 acres - 196,000


TOTAL 271 acres 966 196,000
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3.3.2.11.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 11 shall be 0.3:1.
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3.3.2.12 Subdistrict 12


3.3.2.12.1 Characteristics
Subdistrict 12 is bounded by McCombs Street, proposed Painted Dunes Avenue and the proposed inner loop 


road. Almost half of the Subdistrict is open space, which will serve a dual functi on of stormwater detenti on 


and recreati onal open space.  One of the four proposed elementary schools is located in this Subdistrict.


3.3.2.12.2 Components and Timing   
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 671.  The esti mated number of units for Subdistrict 12 accounts for 3% of the 


esti mated District units.  Development of Subdistrict 12 is expected to occur within years fi ve and nine. 


3.3.2.12.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 4.73 du/ac.


3.3.2.12.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 209,100 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 170 acres - -


Elementary School: 15 acres - -


Residenti al 3.5 du/ac: 95 acres 333 -


Residenti al 7.2 du/ac: 47 acres 338 -


Mixed-Use Low Intensity: 16 acres - 209,100


TOTAL 343 acres 671 209,100
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3.3.2.12.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 12 shall be 0.3:1.
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3.3.2.13 Subdistrict 13


3.3.2.13.1 Characteristics
Subdistrict 13 is uniquely situated to be en enclave development.  It is bounded primarily by open space, which 


reduces the possibility of cut-through traffi  c.  The pedestrian trail system and the southwestern Town Center are 


close by.  


3.3.2.13.2 Components and Timing     
The components of the Subdistrict and the ti ming of development are as follows:


The esti mated number of units for Subdistrict 13 accounts for 4% of the esti mated District units.  Development 


of Subdistrict 13 is expected to occur in year three. 


3.3.2.13.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 7.20 du/ac.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 33 acres - -


Residenti al 7.2 du/ac: 107 acres 770 -


TOTAL 140 acres 770 -
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3.3.2.14 Subdistrict 14


3.3.2.14.1 Characteristics
Subdistrict 14, bounded by proposed Sean Haggerty Drive, the proposed inner loop road and the proposed Painted 


Dunes Avenue, contains one of the four proposed elementary schools for the District; its locati on planned so as to 


serve as a strong terminus to the street connecti ng it to the southwestern Town Center.  


3.3.2.14.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 897.  The esti mated number of units for Subdistrict 14 accounts for 5% of the 


esti mated District units.  Development of Subdistrict 14 is expected to occur in years one, two and three. 


3.3.2.14.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.50 du/ac.


3.3.2.14.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 104,500 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 48 acres - -


Elementary School: 15 acres - -


Residenti al 5.5 du/ac: 163 acres 897 -


Mixed-Use Low Intensity: 8 acres - 104,500


TOTAL 234 acres 897 104,500
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3.3.2.14.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 14 shall be 0.3:1.
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3.3.2.15 Subdistrict 15


3.3.2.15.1 Characteristics
Subdistrict 15 together with Subdistrict 16 shall serve as a strong mixed-use urban center for Northeast El Paso.  


Adjacent and internal residenti al units benefi t from proximity to goods and services within walking distance, 


as well as adjacency to open space and the southern pedestrian trail system.   


3.3.2.15.2 Components and Timing   
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac and 24.0 du/ac respecti vely as long as the 


total number of residenti al units for the Subdistrict does not exceed 1,296.  The esti mated number of units for 


Subdistrict 15 accounts for 6% of the esti mated District units.  Development of Subdistrict 15 is expected to begin 


in year one with development conti nuing in years three, four, fi ve, six, and eight. 


3.3.2.15.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 12.0 du/ac.


3.3.2.15.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 2,697,200 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 18 acres - -


Residenti al 12.0 du/ac: 108 acres 1,296 -


Mixed-Use Low Intensity: 65 acres - 849,400


Mixed-Use High Intensity: 101 acres - 1,847,800


TOTAL 292 acres 1,296 2,697,200
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3.3.2.15.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 15 shall be 0.37:1.
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3.3.2.16 Subdistrict 16


3.3.2.16.1 Characteristics
Subdistrict 16, together with Subdistrict 15 shall serve as a strong mixed-use urban center for Northeast El Paso.  


The locati on of this Subdistrict (the intersecti on of a proposed six-lane thoroughfare and U.S. Highway 54) 


provides an ideal locati on for meeti ng the retail and commercial needs of the Northeast region as well as providing 


momentum for the development of the District as a whole. 


3.3.2.16.2 Components and Timing   
The components of the Subdistrict and the ti ming of development are as follows:


Development of Subdistrict 16 is expected to occur in year one.  


3.3.2.16.3 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 2,430,600 square feet.


3.3.2.16.4 Proposed Intensity
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 16 shall be 0.6:1.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 8 acres - -


Regional Retail: 93 acres - 2,430,600


TOTAL 101 acres - 2,430,600
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3.3.2.17 Subdistrict 17


3.3.2.17.1 Characteristics
Subdistrict 17, together with the other Subdistricts east of McCombs Street, provides additi onal opportuniti es for 


enclave development. Enclosure by the District boundary and McCombs Street and proximity to the golf course 


off er amenity to an additi onal and specifi c market segment.


3.3.2.17.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 242.  The esti mated number of units for Subdistrict 17 accounts for 1% of the 


esti mated District units.  Development of Subdistrict 17 is expected to occur within years eleven and twelve.  


3.3.2.17.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 3.50 du/ac.


3.3.2.17.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 183,000 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 8 acres - -


Residenti al 3.5 du/ac: 69 acres 242 -


Mixed-Use Low Intensity: 14 acres - 183,000


TOTAL 91 acres 242 183,000
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3.3.2.17.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 17 shall be 0.3:1.
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3.3.2.18 Subdistrict 18


3.3.2.18.1 Characteristics
Subdistrict 18 wraps around the northern end of Painted Dunes Golf Course providing an additi onal opportunity 


for enclave development with enclosure by the District boundary, the golf course boundary and McCombs Street, 


and litt le or no opportunity for cut-through traffi  c.  


3.3.2.18.2 Components and Timing     
The components of the Subdistrict and the ti ming of development are as follows:


The esti mated number of units for Subdistrict 18 accounts for 2% of the esti mated District units.  Development of 


Subdistrict 18 is expected to occur within years seven and nine.


3.3.2.18.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 4.22 du/ac.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 14 acres - -


Residenti al 3.5 du/ac: 103 acres 361 -


Residenti al 7.2 du/ac: 25 acres 180


TOTAL 142 acres 541 -
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3.3.2.19 Subdistrict 19


3.3.2.19.1 Characteristics
Subdistrict 19 consists of two mixed-use areas adjacent to McCombs Street and open space.  The southern mixed-


use area is adjacent to the regional retail area as well and is planned to be complementary to it.  Pedestrian access 


to the regional park south of U.S. 54 is an amenity to the Subdistrict.


3.3.2.19.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac and 24.0 du/ac respecti vely as long as the total 


number of residenti al units for the Subdistrict does not exceed 96.  The esti mated number of units for Subdistrict 


19 accounts for 1% of the esti mated District units.  Development of Subdistrict 19 is expected to begin in year 


three with development conti nuing in years four, seven and eight. 


3.3.2.19.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 12.0 du/ac.


3.3.2.19.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 622,100 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Mixed-Use Low Intensity: 14 acres - 183,000


Mixed-Use High Intensity: 24 acres - 439,100


TOTAL 38 acres 96 622,100
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3.3.2.19.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 19 shall be 0.4:1.
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3.3.2.20 Subdistrict 20


3.3.2.20.1 Characteristics
Subdistrict 20 contains the eastern Town Center and the residenti al development planned to support it, 


contributi ng to a compact, walkable development.  Adjacency to Painted Dunes Golf Course provides a unique 


amenity to the Subdistrict.


3.3.2.20.2 Components and Timing    
The components of the Subdistrict and the ti ming of development are as follows:


The mixed-use areas are allowed residenti al units up to 12.0 du/ac as long as the total number of residenti al units 


for the Subdistrict does not exceed 1,048.  The esti mated number of units for Subdistrict 20 accounts for 6% of the 


esti mated District units.  Development of Subdistrict 20 is expected to occur within years eight and nine.  


3.3.2.20.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 8.32 du/ac.


3.3.2.20.4 Proposed Non-Residential Floor Area
The maximum proposed total fl oor area for all non-residenti al land uses in the Subdistrict is 405,100 square feet.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Residenti al 5.5 du/ac: 44 acres 242 -


Residenti al 7.2 du/ac: 37 acres 266 -


Residenti al 12.0 du/ac: 45 acres 540 -


Mixed-Use Low Intensity: 31 acres - 405,100


TOTAL 157 acres 1,048 405,100
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3.3.2.20.5 Proposed Intensity   
The gross non-residenti al intensity of the Subdistrict shall be the sum of the non-residenti al fl oor area divided 


by the sum of the land area of non-residenti al land uses, expressed as a fl oor to area rati o (FAR).  The maximum 


proposed non-residenti al intensity for Subdistrict 20 shall be 0.3:1.
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3.3.2.21 Subdistrict 21


3.3.2.21.1 Characteristics
Subdistrict 21 at the far eastern edge of the District is planned as a residenti al Subdistrict with adjacencies to the 


eastern Town Center and Painted Dunes Golf Course.  The District boundary serves as the Subdistrict’s eastern 


edge with U.S. 54 acti ng as the southern boundary.  Pedestrian access to the regional park south of U.S. 54 is an 


amenity to the Subdistrict.


3.3.2.21.2 Components and Timing     
The components of the Subdistrict and the ti ming of development are as follows:


The esti mated populati on for Subdistrict 21 accounts for 4% of the esti mated District populati on.  Development 


of Subdistrict 21 is expected to occur in year eight. 


3.3.2.21.3 Proposed Density
The maximum proposed residenti al density for the Subdistrict shall be 5.50 du/ac.


Land Use
Approximate 


Acreage
Esti mated Residenti al 


Dwelling Units


Esti mated Non-
Residenti al Floor Area 


(ft 2)


Open Space: 146 acres - -


Residenti al 5.5 du/ac: 140 acres 770 -


TOTAL 286 acres 770
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3.3.2.22 Summary   
An acreage summary of the Subdistricts is shown below.  All acreages are approximate and rounded to the nearest whole acre.


3.4 Allowable Land Uses
Appendix ‘G’ contains the table of allowable land uses for the District.  The District supports the Smart Growth goal of providing a diverse mix of housing and is planned 


to include a variety of housing types within each phase of development.  The District has been planned with a balanced mix of residenti al, commercial and public uses. 


SUBD. RES 3.5 RES 5.5 RES 7.2 RES 12.0 MU-LI MU-HI RR OS SCH TOT
1 103 125 79 17 114 438


2 290 7 25 322


3 335 10 15 360


4 167 30 45 19 261


5 308 10 15 333


6 137 77 16 121 351


7 184 19 13 15 231


8 159 8 25 192


9 227 6 30 263


10 45 51 96


11 108 48 45 15 55 271


12 95 47 16 170 15 343


13 107 33 140


14 163 8 48 15 234


15 108 65 101 18 292


16 93 8 101


17 69 14 8 91


18 103 25 14 142


19 14 24 38


20 44 37 45 31 157


21 140 146 286


TOTAL 768 1,870 436 320 260 170 93 889 136 4,942
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Section 4:  Stormwater Management Plan


4.1 General
The locati on of the District at the foot of the Franklin Mountains ensures the need for a system capable of directi ng large volumes of stormwater in a safe and effi  cient 


manner.  This system should be planned, designed and constructed in a manner that not only provides for the safe conveyance of stormwater but also serves the 


District as useable open space during dry ti mes.  


4.2 Relationship Between Stormwater Management and Recreational Open Space  


4.2.1 Park-ponds


4.2.1.1 Strategy Envisioned for Detention Facilities
The strategy envisioned for the detenti on 


faciliti es is the use of park-ponds, which can 


be developed into parks or athleti c fi elds.


4.2.1.2 Park Ponding Utilized
As part of a regional detenti on strategy, 


park-ponds should be uti lized throughout 


the District to the extent practi cable.


4.2.2 Linear Park and Perimeter Buffers
The linear park and perimeter buff ers will serve not only as 


parks but as a signifi cant part of the drainage and storm water 


infrastructure for the District, and therefore should be improved 


consistent with these dual functi ons, including landscaping and 


confi gurati on. Linear parks off er dual-use opportuniti es.
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Section 5:  Circulation


5.1 General  
Within the District — or any development — one of the most important elements aff ecti ng how it will look 


and how well it will work is the space between the façade of a building and the façade of another building 


across a street.  Wide streets encourage drivers to speed, are less safe for pedestrians, cost more, increase 


runoff  and decrease opportuniti es for social interacti on.  Narrower streets do the opposite. 


The trail system within the District should be designed as a unifying element; thus it should connect as many uses 


and/or neighborhoods as practi cable.  The trail system may follow public right-of-way, may follow permanent 


open space, and/or may be placed within an easement across land owned by a Homeowner’s Associati on (HOA).


5.2 Relationship Between Circulation and Land Use


Opportunity for goods and services should be within one-half mile of most dwellings. 


Distribute development densiti es so as to support potenti al future transit stops. 


Locate higher density developments within walking distance of town centers and transit nodes.  


5.3 Roadway Design Intent and Principles
The intent of the design and functi on of the circulati on systems shall be as described under Secti on 1.3.5 and further described as follows:


The street network should be designed with multi ple connecti ons and direct routes. 


Thoroughfares should be spaced no more than one half-mile apart. 


Align streets to give buildings energy-effi  cient orientati ons. 


Provide networks for pedestrians and bicyclists.  


Provide alternati ves to travel along high-volume streets.  


Narrow streets slow traffi  c and promote pedestrian safety.
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5.4 Standards   
Standards for streets and trails within the District correspond to the unique needs of neighborhoods; however, in all cases circulati on patt erns should be designed to 


encourage pedestrian movement and to limit vehicular through traffi  c. These street standards are proposed to coordinate with circulati on needs and development 


intensiti es. Necessary street standards not included in the DSC are described in the Alternati ve Design Standards submitt ed with the Land Study for the District.


5.4.1 Transit
While the success of transit (e.g., light rail, bus rapid transit) within the District depends upon mass transit planning by others, transit-oriented design 


features should be included in town centers and transit nodes when and where appropriate.  Transit-oriented design features may be provided in town 


centers and transit nodes; however, such land may be reallocated within such town centers and transit nodes from ti me to ti me should mass transit not 


become available to the area, and may be eliminated altogether within ten years 


aft er the submitt al of a fi nal plat should transit not become available to the area 


within that ti me. 


5.4.2 Hike and Bike Trails
Hike and bike trails should consist of an eight-foot wide path with a minimum of 


four feet of nati ve landscaping on each side, as described in the Alternati ve Design 


Standards. Paths of concrete, asphalt, decomposed granite or similar material, or 


natural material should be used depending on the user need. Landscaping with 


nati ve vegetati on reduces water requirement.  Decomposed granite trails should 


require permanent edging. Park bench(es) should be installed at a minimum of one 


every ½ -mile along public trails, coordinated with shade trees as provided for in the 


Alternati ve Design Standards. The general locati on of hike and bike trails is shown 


on the General Park Service Areas Map in Appendix ‘H’.


5.5 Alternative Design Standards
Reference the Alternati ve Design Standards in the Land Study submitt ed concurrently with this 


Master Zoning Plan for requirements relati ng to Circulati on Standards. 
The diversity of mixed-use development provides opportuniti es


for unique street design.
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Section 6:  Parks and Open Space Plan 


6.1 Purpose and Intent    
The purpose of the Parks and Open Space Plan for the District is to provide for the health, safety, general welfare, and recreati onal and social needs of El Paso generally 


and the community specifi cally.  It is the intent of this Plan to work in concert with El Paso’s Open Space Plan (“Towards a Bright Future: A Green Infrastructure  Plan for 


El Paso, Texas”) to accomplish this purpose. Nothing herein shall permit parkland credit or bonus reducti ons to be granted for parkland, open space or ameniti es that 


are required as a conditi on of the sale of the land by EPWU and refl ected in the bid documents.


6.2 General Principles
The following principles guide the placement and use of parks, open space and trail linkages within 


the District.


Green corridors and open space defi ne and interconnect neighborhoods, schools and other uses  


within the District.


Public spaces establish focal points within neighborhoods and mixed-use areas. 


A variety of open space features distributed equally across the development, including parks,  


squares, plazas, landscaped streets, and greenbelts, and dedicate them for the collecti ve social, 


visual and recreati onal use and enjoyment of the neighborhoods.


Meet or exceed City requirements for park land dedicati on, currently as follows: 


Mini-neighborhood parks of less than two acres ―


Neighborhood parks of two to ten acres ―


Community parks of greater than ten acres ―


Proposed provision and confi gurati on of park and open space faciliti es are adequate and meet  


City standards except as provided for herein.


Adjacencies


Where physically feasible, parks should be bounded by streets or by other public uses.  Where residenti al lots must directly abut a park, lots should be oriented so as 


to side to and not back to the park. Residenti al lots should back to a park only when the site’s physical character does not reasonably permit an alternati ve design. 


Neighborhood gathering spaces contribute to
shared identi fy and promote interacti on.
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Where a non-residenti al use must directly abut a park, the use shall be separated by a screening wall or fence and landscaping.  Access points to the park may be 


permitt ed if a public benefi t is established.


The elements described below are shown on the General Park Service Areas Map in Appendix ‘H’.  


6.3 Design Requirements


6.3.1 Community Open Space


6.3.1.1 Area
Approximately 820 acres have been reserved to serve the dual functi on of providing for the recreati onal needs of the community while 


managing stormwater runoff . These areas shall be provided as generally shown in Appendix ‘H’.  Such area is in additi on to the parkland 


dedicati on requirements of Title 19, Chapter 19.20. 


6.3.1.2 Trailheads to the Franklin Mountains State Park
This District includes three trailhead areas adjacent to the Franklin Mountains State Park, which includes 1,640 acres conti guous to the 


District.  These areas shall be provided as generally shown in Appendix ‘H’.


6.3.2 Neighborhood Parks


6.3.2.1 Neighborhood Parks
The neighborhoods within each Subdistrict may include neighborhood parks and neighborhood pocket parks in accordance with Title 19 


Subdivisions and in accordance with the Land Study.


6.3.2.2 Pocket Parks
In order to provide for an urban form that includes a variety of open space opportuniti es, and to meet the goal of having a park within 


walking distance of every home, pocket parks may be provided in accordance with Title 19 Subdivision and shall be credited toward the 


parkland dedicati on requirement provided they meet the following criteria: 
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6.3.2.2.1 Pocket Parks Shall be No Smaller than 10,000 Square Feet
Pocket parks shall be no smaller than 10,000 square feet and shall have a width of no less than eighty feet.


6.3.2.2.2 Pocket Parks Shall Have Frontage
Pocket parks shall have frontage on at least one Residenti al street and shall not have frontage on streets other 


than Residenti al streets.


6.3.2.2.3 Pocket Parks Should Contain the Following Elements
Pocket parks should contain, at a minimum, the following elements, as provided for in the Alternati ve Design 


Standards:


bench(es) 


pedestrian access from street to bench(es) 


two shade trees 


nati ve low-water landscaping 


6.3.2.3 Residential Units 
Every residenti al unit shall be within one-quarter mile of a designated park, plaza or useable open space.


6.3.2.4 Trail Heads
Faciliti es within the District provided in conjuncti on with Trail Heads shall be credited toward the parkland requirement for adjacent 


neighborhood(s) if such faciliti es are available for the recreati onal needs of those neighborhood(s).


6.3.3 Public Trail System


6.3.3.1 Public Trail System Provided
A public trail system shall be provided within and throughout the development and shall be credited toward the parkland dedicati on 


requirement unless it replaces a required sidewalk. It is the intent of such a trail system to provide an alternati ve to automobile travel. 


The trail system shall include, at a minimum, the following components:
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6.3.3.1.1 Connections to any Adjacent Trail System
Connecti ons to any adjacent trail system existi ng at the ti me of platti  ng;


6.3.3.1.2 Trailhead Connections
Trailhead connecti ons to the Franklin Mountain State Park and a linkage to the City’s regional park to the south;


6.3.3.1.3 Connections Between Neighborhoods
Connecti ons between neighborhoods;


6.3.3.1.4 Connections to Schools, Parks, and Mixed-Use Areas
Connecti ons to schools, parks, and mixed-use areas within the District;


6.3.3.1.5 Connections to Neighborhood Centers
Connecti ons to neighborhood centers and to Town Centers;


6.3.3.1.6 Linkage Along the Southern Perimeter
A linkage along the southern perimeter of the site; and


6.3.3.1.7  Pedestrian and Trail Access
Pedestrian and trail access improvements at the following key locati ons:


an underpass at Patriot Freeway connecti ng to the regional park; 


an underpass at McCombs Street to provide access between the linear park and the golf course; and 


an underpass at Marti n Luther King, Jr. Boulevard connecti ng to the linear park. 


6.3.3.2 Trail System Within the District
The trail system within the District is intended to be a unifying element; thus it should connect as many uses and/or neighborhoods 


as practi cable.  The trail system may follow public right-of-way, may follow permanent open space, and/or may be placed within an 


easement across land owned by the HOA of the District, Subdistrict, Neighborhood or tract as applicable. Trails should be integrated 


into the community rather than separated by fences, barriers or poor land use planning.  Pedestrian ameniti es such as landscaping and 
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benches should be strategically located at nodes rather than along the enti re length of the hike and bike trail system to create a positi ve 


impact while minimizing the overall costs.


6.3.3.3 Public Trail Routing and Type
Public Trail routi ng and type shall be as generally shown in Appendix ‘H’.


6.3.3.4 Trail Types


6.3.3.4.1 Trail Type ‘A’
Trail type ‘A’ is predominant in the District and is intended to be the standard for the development as described 


herein.


6.3.3.4.2 Trail Type ‘B’
Trail type ‘B’ is intended for use within the more urban areas of the District.  Design components may include 


more formal street furniture and a planti ng patt ern that contributes to an urban character. 


6.3.3.4.3 Trail Type ‘C’
Trail type ‘C’ is intended for the eastern side of the development in accordance with a golf-related community. 


Design components may include furnishings and planti ngs that contribute to a more manicured design approach.


6.3.3.5 “Useable” Open Space
To be considered “useable” open space, thus eligible for parkland dedicati on credit, Public Trail linkages shall be no less than sixteen feet 


in width.
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6.3.4 Community Park
Approximately twenty-fi ve acres adjacent to the proposed high school is required to be set aside for a community park.


6.3.4.1 Community Park Plans
Community park plans shall be submitt ed to the City within six months of adopti on of this ordinance.


6.3.4.2 Community Park Construction
The Community park shall be constructed within two years of adopti on of this ordinance.


6.3.5 Linear Park
A public linear park between McCombs Street and Marti n Luther King, Jr. Boulevard should serve as a major organizing feature of the development, 


anchoring town centers and residenti al developments.  


6.3.5.1 Linear Park Landscaping
The 68-acre (minimum) park should be designed with a natural landscaping theme and nati ve plant species in harmony with other 


open areas of the master-planned community, as well as a stormwater management system, and seati ng/sun/shade ameniti es.


6.3.4.2 Linear Park Plans
Linear park plans shall be submitt ed to the City within six months of adopti on of this ordinance.


6.3.4.3 Linear Park Construction
The Linear park shall be constructed within two years of adopti on of this ordinance.


6.3.6 Off-Site Dedication
Parkland required to be dedicated within a parti cular phase of development within the District may be dedicated “off -site” to another phase of 


development within the District provided all other requirements of this secti on have been met.  Such dedicati on will not require a metes and bounds 


descripti on prior to the development of that phase.  For the purposes of parkland deeded as part of an off site dedicati on, a District shall be considered 


a single park zone.
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6.3.7 Relationship with Drainage    
Park and ponding areas shall be designed for dual purposes whenever possible.  Such dual us requires support and recommendati on from the Director 


of Parks and the Deputy Director. of Building Services    


A linear park’s form compliments the drainage functi on.
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Section 7:  Community Form


7.1 Purpose and Intent
The purpose and intent of this Secti on is to provide for the placement and design of forms and spaces within the District. 


7.2 General Design Principles  


7.2.1 Buildings Express Architectural Compatibility
Buildings express architectural compati bility, with coordinated 


architectural features that contribute to community identi ty.


7.2.2 Buildings are Compact
Buildings are compact, designed at human scale and are sited 


in a manner that supports pedestrian acti vity.


7.2.3 Architectural and Landscape Design
Architectural and landscape design are appropriate 


to physical, historical and  economic conditi ons.


7.2.4 Landmark Buildings, Entry Statements, Public Spaces,
 and Art 


Landmark buildings, entry statements, public spaces, 


and art establish focal points at appropriate locati ons 


within and throughout the development.


7.2.5 Design and Function of Buildings and Open Spaces
The design and functi on of buildings and open spaces respects and is infl uenced by local climate, topography, history, and building practi ce.  


Buildings defi ne streets as public places.
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7.2.6 Buildings and Other Improvements
Buildings and other improvements are compati ble in their arrangement, bulk, form, character, and landscaping.  


7.3 Design Elements


7.3.1 Community Theme
The Community theme is desert southwest in keeping with the vernacular aestheti c. 


7.3.2 General Form
The general form shall be one of interconnected neighborhoods with traditi onal rectangular architectural forms, narrow streets and grid patt ern; less yard 


space (reduced setbacks) balanced by more neighborhood open space (oases) as per Code, but strategically placed and integrated into a community-wide 


system); and gateways.


7.3.3 Neighborhood Form


7.3.3.1 Homes
Multi ple product types per neighborhood; traditi onal components: porches and pati os, fountains and pools, portals/gateways and paths, 


vibrant color, nati ve building materials.  


7.3.3.2 Open Space
Enhanced views to the mountains; central park / plaza civic space; open space corridors for long views and for pedestrian circulati on; 


nati ve landscape materials, with focused landscaping for impact.


7.3.3.3 Circulation
“All paths lead to the park” concept; the neighborhood boulevard; narrow streets; strategically placed alley product (e.g., across from 


civic space, along collectors and boulevards, across from dissimilar land use category or sub-category), to eliminate clutt er from the 


street scene.


7.3.4 Landscaping
Nati ve plant materials, irrigati on systems favor  reclaimed water, greywater, roof water and surface stormwater as appropriate and practi cable. 
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Appendices


Appendix ‘A’ – Master Land Use Plan
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Appendix ‘B’ – Proximity to Mixed-Use
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Appendix ‘C’ – Proximity to Community Facilities
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Appendix ‘D’ – Phasing Plan
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Appendix ‘E’ – Property Development Regulations
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Appendix ‘E’ – Property Development Regulations
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Appendix ‘E’ – Property Development Regulations
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Appendix ‘E’ – Property Development Regulations
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Appendix ‘F’ – Subdistrict Key Map
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Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses


El Paso, TexasEl Paso, TexasG-4 Master Zoning Plan for the Northeast Property







August 12, 2008 (Approved)


Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses


El Paso, TexasEl Paso, TexasG-6 Master Zoning Plan for the Northeast Property







August 12, 2008 (Approved)


Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses
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Appendix ‘G’ – Allowable Land Uses


El Paso, TexasEl Paso, Texas G-11Master Zoning Plan for the Northeast Property







August 12, 2008 (Approved)


Appendix ‘H’ – General Park Service Areas
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Appendix ‘I’ – Zoning Map
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Figures
Description of Condition Coefficient Kj Equation hj=
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TABLE 1
Sheet 2


Inlet on Main Line 0.50


II
TABLE 1
Sheet 2


Inlet on Main Line with Branch Lateral 0.25


Manhole on Main Line with
90° 0.25
60° 0.35
45° 0.50


22.5° 0.75
Wye Connection or Cut In


60° 0.60
45° 0.75


22.5° 0.95


V
TABLE 1
Sheet 3


Inlet or Manhole at Beginning of Line 1.25


Conduit Curves for 90°*
               Curve Radius:  2 to 8D** 0.40


8 to 20D 0.25
> 20 D 0.00


Bend Where Radius is Equal to Diameter
90° 0.50
60° 0.43
45° 0.35


22.5° 0.20


**D - Inside Diameter of Pipe


Note:


TABLE 3.1
JUNCTION OR STRUCTURE COEFFICIENT OF LOSS


III
TABLE 1
Sheet 2


The values of the coefficient       for determining the loss of head due to obstructions in pipes are
shown in TABLE 1-A and the coefficients are used in the following Equation to calculate the head
loss at the obstruction:


* Where deflection other than 90° are used, the 90° deflection coefficient can be used with the
following percentage factors: 60° Bend - 85%; 45° Bend - 70%; 22 1/2° Bend - 40%.


90° Bends are not to be used in Storm Sewer System unless specifically approved by
City Engineer.
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FIGURE 1
TYPICAL THOROUGHFARE CROSS-SECTIONS
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*REFERENCE EL PASO WATER UTILITIES NORTHEAST MASTER PLAN DATED 2005 FOR TYPICAL MEDIAN SECTION
*REFERENCE CITY OF EL PASO, DESIGN STANDARDS FOR CONSTRUCTION FOR TYPICAL ARTERIAL SECTIONS







FIGURE 2
INTERSECTION PAVING GUIDELINES
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