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Introduction

The TxDOT FM 407 Feasibility Study identified and evaluated road-related capacity, operational and
geometric improvements along FM 407 in Denton County. In doing so, the study produced and
recommended conceptual solutions to improve FM 407 travel conditions through Year 2045, namely
Traffic Operations, Mobility, and Reliability improvements. Traffic operations assessments included
current (near-term) and projected (long-term) traffic growth / travel demand along FM 407, and at
each major cross-street which intersects FM 407.

Presented in FIGURE 1, the studied FM 407 study corridor is approximately 13 miles in length and
spans from West of FM 156 (in the City of Justin) to FM 1830 (in the Town of Argyle). The FM 407
Study Area is located in Denton County and spans the municipalities of Argyle, Bartonville, Denton
County, Dish, Draper, Flower Mound, Justin, and Northlake.

Figure 1: FM 407 Study Location Map
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The FM 407 study team assembled by the TxDOT Dallas District coordinated the study aspects and
solution pursuit and speculation process by conducting Public Meetings and agency-invited outreach

meetings with the various FM 407 corridor stakeholders, namely:

= Denton County

= Town of Argyle

= Town of Bartonville

= Town of Dish

= Town of Draper

= Town of Flower Mound

= City of Justin

= Town of Northlake

= US Army Corps of Engineers (USACOE)

FM 407 - CSJ 1310-01-045

ES1



Executive Summary FM 407 Feasibility Study

= North Central Texas Council of Governments (NCTCOG)
= Burlington Northern and Santa Fe Railway (BNSF RR)

= Union Pacific Railroad (UP RR)

= Multiple Utility Companies

= Multiple TxDOT Offices

The public and agency outreach conducted by the study team encouraged all-inclusive input to arrive
at consensus solutions to improve the FM 407 corridor. This outreach included information-sharing
results of the study and conceptual FM 407 Build Alternatives (improvement solutions), as well as a
comparison No Build or Do Nothing Alternative.

Study Goal

The overriding study goal was to improve travel conditions along the FM 407 facility pertaining to
safety, access, and mobility. The development of the Build Alternatives, and the resulting production
of an ultimate Recommended Build Alternative, was guided by the following study actions:

= Comparison the No Build and Build Alternatives;

= Evaluation and production of forecasted Design Year 2045 FM 407 Traffic Volumes (Travel
Demand) within the FM 407 corridor;

= |ncorporation of current roadway design and safety standards;

= Evaluation of Traffic Safety aspects;

= Minimizing the Build Alternative near-term and long-term impacts; and

= Coordination with local municipalities and stakeholder agencies.

The study evaluation involved the need to minimize traffic congestion along FM 407, improve the FM
407 / cross-street intersection operations, maintain adjacent property site access to FM 407, and
maintain the FM 407 connectivity to the major north-south transportation facilities which intersect FM
407 (FM 156, I-35W, US 377 and FM 1830).

Alternatives Evaluated

Based on the study purpose and study goals, the study’s production and evaluation of the No Build
Alternative and conceptual Build Alternatives factored in public and municipality / agency outreach
and input. Described below, and presented at the study’s initial advertised FM 407 Public Meeting
conducted by TxDOT in March 2019, each alternative was assessed for compatibility with the regional
Metropolitan Transportation Plan, known as Mobility 2045, local / municipal Thoroughfare Plans, and
factored in environmental and design constraints and traffic operations and functionality.

FM 407 transportation improvements would not be constructed. This comparison alternative does not
improve FM 407 beyond prior FM 407 improvement commitments and routine FM 407 road
maintenance. The regional (Mobility 2045) improvements are assumed to be in place and operational
with the exception of FM 407 improvements.
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Green Build Alternative

This alighment predominately followed the existing FM 407 roadway centerline and spanned from
Florance Road in Northlake eastward to the study’s eastern study termini at FM 1830. This alignment
also entailed two sub-options: intersecting the US 377 and UPRR at-grade, or bridging / overpassing
the two facilities.

The following alternatives focused the City of Justin region of the studied corridor and each were
intended to tie directly to the Green Alternative.

Blue Build Alternative

This northernmost new location alignment spanned from Florance Road on predominately new
location westward / northwestward and tied directly to the west-east FM 1384 facility until it bypassed
the City of Justin when it turned directly southward and eventually tied to existing FM 407 west of
Justin / FM 156.

Brown Build Alternative

Located south of the Blue Alternative and within Justin, this westward new location alignment spanned
from Florance Road on new location and terminated at the north-south FM 156 facility within Justin
via entrance and exit vehicular access ramps to / from the Alternative and FM 156.

Red Build Alternative

Located south of the Brown Alternative and within Justin, this new location alighment spanned from
Florance Road southwestward and was located to supplant or be located south of east-west 12t
Street, and at the western limit of 12t Street, veered directly southward before it tied directly to
existing FM 407 west of Justin / FM 156 / Boss Range Road.

One-Way Couplet Build Alternative

This alignment veered immediately southwestward from Florance Road on predominately new location
and 1) the westbound travel lanes veered along the existing west-east segment of FM 407 (which is
also signed locally within Justin as E. 5t Street), and 2) the eastbound travel lanes veered
southwestward on new location and tied directly into the existing FM 407 facility within Justin (west of
FM 156) and continuing westward to the study’s western termini west of Boss Range Road.

Purple Build Alternative

This southernmost alignment veered immediately southwestward of Florance Road and followed the
Couplet Alternative’s eastbound travel lanes but did not align with E. 5t Street, and unlike the Couplet
Alternative was a two-way facility.

Each studied build alternative could be implemented over different time periods based on localized
congestion relief needs and construction funding availability. Another potential mobility improvement
considered by the study to further alleviate the FM 407 travel conditions and traffic volume demand,
as well as serve future, planned, ongoing development between FM 156 in Justin and I-35W, was to
potentially supplement the ultimate build alternative. This supplemental option which is also
presented on the Build Alternative Alignment Concepts Diagrammatic exhibit located in the APPENDIX,
entailed a new location facility which spanned from FM 156 in Justin eastward along Downe Road and
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proceeded further eastward and linked the Mulkey Lane facility and eventually linked the I-35E facility.

Data Collection
The study team collected data and corridor-related information from multiple entities including TxDOT,

NCTCOG, Denton County, the City of Justin and the Towns of Argyle, Bartonville, Flower Mound and
Northlake. Collecting this information was undertaken via a Study Kick-off Meeting conducted by the
TxDOT Dallas District / Study Team, participating agencies, one-on-one town, city and county meetings,
and publicly-accessible municipal and oversight agency websites.

One major, highlighted source of information collected and utilized by the Study were the county and
municipal Thoroughfare Plans which served a prominent and guiding role in establishing and
assessing the Build Alternatives according to conformance / accommodation of FM 407-related
aspects involving each Thoroughfare Plan.

FM 407 traffic volume projections for the Design Year 2045 which were utilized for the Study’s traffic
evaluations were produced by the Study and approved by the Dallas District in association with the
Texas Transportation Institute.

Study Process and Results

The Study investigations and evaluations focused high concept, high-level comparisons of the No-build
and Build Alternative (presented at the March 2019 FM 407 Public Meeting) concepts which were
each screened via standard and corridor-specific screening categories composed of quantitative and
qualitative criteria. This Measure of Effectiveness matrix screening scrutinized and rated each
alternative’s functionality, benefits, disbenefits and impacts in order to determine an optimal
recommended solution (alternative) which most adhered to the Study goal. The screening categories
were Mobility, Safety, Travel Efficiency and Connectivity, Municipality Objectives, Engineering
Considerations, Environmental Considerations, and Construction Cost Considerations and public and
municipality feedback.

The potential environmental impacts resulting from the theorized construction of each Build
Alternative were based on available public database information and field reconnaissance conducted
by the study team along the FM 407 corridor. No detailed analysis was performed to analyze all the
possible environmental impacts which may or may result from constructing each Build Alternative.
Specific ROW impacts were assessed based on the FM 407 corridor aerial photography, Google
imagery and field reconnaissance.

Each Build Alternative was scrutinized to gauge its effectiveness in providing a long-term (twenty-year)
FM 407 travel demand and capacity solution which could satisfy the Design Year 2045 travel demand
(traffic volume projections). The solution search not only involved the addition of travel lanes to the
FM 407 corridor, but also improved the FM 407 / cross-street intersections, specifically alleviating the
intersection congestion by improving the intersection traffic flow [Level of Service (LOS)], and grade-
separating FM 407 over FM 156 and the BNSF Railway tracks. Design Year 2045 FM 407 traffic
projections were therefore, evaluated and analyzed using Synchro software to determine the ability of
each alternative to improve the LOS at each major existing and proposed (recommended) FM 407
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intersection. The No-Build Alternative traffic analysis resulted in undesirable, failing LOSs through
Design Year 2045 at multiple intersections. Whereas, the ultimate recommended solution to improve
FM 407, and discussed in the following section, resulted in acceptable LOSs through Design Year
2045.

Conclusions and Recommendations

The FM 407 Feasibility Study performed various very high-level design alternative concepts,
evaluations and analyses to produce a transportation solution (“Recommended Build Alternative”) to
improve travel and safety-related conditions along the FM 407 facility. Determination and selection
of this Alternative was also based on input received from the FM 407 corridor municipalities, elected
officials, and from the two advertised March 2019 and July 2020 FM 407 Public Meetings conducted
for the Study by TxDOT.

Upon the completion of the Evaluation Matrix screening of the study’s No Build and all the Build
Alternatives, and upon further study team discussions with the stakeholders, municipalities and
elected officials after the initial March 2019 FM 407 Public Meeting was conducted by the Study, a
refined version of the original Red Route (in combination with the common Green Route and an at-
grade FM 407 / US 377 intersection) presented at the same Public Meeting emerged as the study’s
Recommended Build Alterative.

The refinement included geometric / alignment modifications to the original Red Route to lessen
building displacements and sensitive site impacts as much as possible. The refinement also factored
in the public comments received at the March 2020 FM 407 Public Meeting.

In-depth traffic analysis during the refinement process also entailed LOS calculations which were
produced to scrutinize and confirm the refined Red Route alternative would achieve acceptable LOSs
through year 2045. Subsequently, the refined red Route was presented as the Recommended Build
Alternative at the study’s second and final July 2020 FM 407 Public Meeting which was conducted in
a virtual format due to COVID-19 pandemic social distancing requirements and mandates which
surfaced in the spring of 2020. At this Public Meeting, the Recommended Build Alternative was
explained as a conceptual design solution which would be carried forward and processed as a formal
post-Feasibility Study FM 407 improvement project and entail the production of FM 407 Roadway
Design Schematics, Environmental Studies and further Public Involvement.

The overall Recommended Build Alternative is composed of three 12-foot wide travel lanes in each
direction separated by a curbed median with left turn lane accommodation at major cross-street
intersections. Drainage would be conveyed in curb and gutter inlets. The recommended alignment
on the eastern portion of the corridor would follow the existing FM 407 alignment.

On the western portion of the corridor near Florance Road, the recommended alignment would be on
new location and overpass the Denton Creek floodplain, FM 156 facility and adjacent BNSF Railway
tracks. Access from FM 156 to and from the new location FM 407 alignment would be provided by
access ramps. Further westward, the alignment would be located south of, and adjacent to the 12st
Street ROW and continue southwesterly until merging with the existing FM 407 alignment west of
Justin. The 12t Street facility would be separated from the FM 407 alignment by a curbed median
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and therefore, would not be physically impacted by the alignment. The separation median is
considered a potential landscaping and noise (wall) mitigation zone. However, the six residential
structures located of 12t Street would be directly impacted by the alignment. The Alternative also
includes a continuous sidewalk and a continuous Shared Use Path along the entire corridor.
Coordination with the NCTCOG and local municipalities would be required on how best to locate and
link the Shared Use Path with the envisioned Regional Veloweb routes which are planned/overseen
by the NCTCOG.

Cost

The Recommended Build Alternative was preliminarily cost-estimated with the most recent available
year 2020 construction unit costs. This estimate was based on the scenario of constructing the
Alternative as one entire construction project. It is noted however, that potential future construction
of the Alternative would likely let and be constructed as individual, timelier funded segments
(individual construction projects).

The cost estimate includes TxDOT’s standard Annual Scope & Estimate Documentation (ASED) cost
estimation items (earthwork, subgrade / base, pavement, drainage, structures, and miscellaneous
construction) for the Recommended Build Alternative elements: travel lanes/pavement, sidewalk and
paved path, below-ground drainage lines, grading, and culverts and bridges.

TABLE 1 presents the preliminary construction cost estimate to construct the Recommended Build
Alternative improvements.

Table 1: FM 407 Construction Cost Estimates (2020 Dollars)

ASED Cost ROW Cost Cost / Mile

West of FM 156 to FM 1830 $211,038,784 | $15,200,000 | $226,238,784 | $17,400,000

The cost estimates are based on the concept level Recommended Build Alternative Diagrammatic.
The ROW cost portion of the estimates is based on Denton County Appraisal District valuations.
Overall, the estimated costs are considered high-level estimates and do not account for inflation
associated with the Recommended Build Alternative implementation exact timeline which is currently
unknown.

The costs are presented in this Feasibility Report as a means to assist TxDOT and other FM 407
corridor municipal stakeholders in prioritizing the design, funding and construction of the
Recommended Build Alternative or portions thereof. Therefore, this conceptual Alternative would
need to be examined in further detail, holistically or partially, during a subsequent post-study Roadway
Design Schematic and Environmental Studies phase.

Funding
No funding sources have been currently identified to construct the Recommended Build Alternative;

however, funding could be identified from national, state, and local funding sources. Future pursuits
to identify sources may include discussions with, or funding allocations involving, TxDOT, the NCTCOG,
Denton County, FM 407 corridor municipalities, the Unified Transportation Plan (UTP), and the
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Transportation Improvement program (TIP).

Timeline

No definite or planned timeline has been established for the post-Study phase of developing the FM
407 Recommended Build Alternative. However, successive timeline phases currently envisioned by
TxDOT are listed below and remain subject to change, particularly since no funding has been assigned
to construct the Recommended Build Alternative.

= 2 to 4 years - FM 407 Roadway Schematic Design, Environmental Studies and Public
Involvement (Public Meeting & Public Hearing)

= 5to 8years - FM 407 Final Design, Construction Plans and Utilities Coordination
= 9Oto 11 years - Phased FM 407 Construction

After the future Roadway Schematic Design and Environmental Studies are finalized, and the Public
Hearing is conducted, ROW preservation required to construct the Recommended Build Alternative
should occur via land use planning and ROW acquisition.
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L4 OTHON MEMORANDUM
Date: June 21, 2018
To: Stephen Endres, PE
Texas Department of Transportation (TxDOT)
Cc: Naser Abusaad, PE
Civil Associates, Inc.
From: Jignesh Thakkar, PE, PTOE
OTHON, Inc. Consulting Engineers
Subject: FM 407 Traffic Forecasting Methodology

(Contract No. 36-7IDP5033, WA 1)

PROJECT DETAILS

Project Limits (for Traffic Projections): FM 407 from West of FM 156 to FM 1830 (CSJ: 1310-01-
145)

Project Length (Overall): Approximately 1 mile along W 1%t St and FM 156, then 10 miles along
FM 407

Project Description:

e FM 407 is primarily a two-lane undivided rural roadway within the project limits.

e FM 407 becomes E. 5" St when it bisects the City of Justin from the East, and continues
to the West of the City of Justin as W. 15t St.

e The major intersections within the project limits along FM 407 include: FM 156 near
downtown Justin, I-35W east and west frontage roads, US 377, and FM 1830.

e This project is being developed concurrently with two other adjacent corridor feasibility
studies listed below:

1. FM 1171 from FM 156 to I-35W in Denton County, TX (CSJ: 1311-01-055). OTHON
is developing traffic projections for this adjacent project as well.

2. 1-35W from SH 170 to I-35E in Denton County, TX (CSJ 0081-13-050). Existing traffic
volumes for FM 407 and I-35W NBFR/SBFR intersections will be obtained from this
schematic project.

e Traffic projects will be developed for the main roadways, frontage roads, and ramps
within the project limits.
e A project location map is provided for reference in the Appendix.

FM 407 Traffic Forecasting Methodology Page 1
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DATA COLLECTION

e Obtain existing and historical Average Daily Traffic (ADT) volumes where available from
TxDOT Transportation Data Management System website and other local sources (City,
Counties, NCTCOG, etc.).

e Collect existing year 2018 traffic counts (24-hour turning movement counts at
intersections and road tube counts) along the project limits where necessary. Traffic data
will be collected at the following locations:

24-Hour Intersection Turning Movement Counts

[NOTE: These counts will also include 24-hour roadway link volumes along main lanes,
frontage roads, and cross-streets]

FM 407 @ Boss Range Rd

FM 407 @ FM 156 (South)

FM 407 @ FM 156 (North)

FM 407 @ I-35W West Frontage Rd
FM 407 @ I-35W East Frontage Rd
FM 407 @ US 377

7. FM 407 @ FM 1830

o vk wNRE

24-Hour Bi-Directional Volume Counts

1. FM 407 just east of Gibbons Rd
2. FM 407 just south of Smith Rd

[NOTE: Existing traffic counts were collected at the locations listed above on May 2 and
May 17, 2018 and are summarized on an exhibit included in the Appendix. Detailed traffic
volumes are also included with this submittal.]

e Coordinate with TxDOT to obtain TPP traffic analysis package to develop travel forecasts
for the opening year, design year (opening year plus 20 years) and pavement design year
(design year plus 10 years). The analysis package should include historical data along the
corridor, the 20-year and the 30-year growth factors. [NOTE: TPP Corridor Analysis
Package dated March 16, 2018 has been provided to OTHON by TxDOT/Civil Associates.]

e Collect all previous information for the project corridor, including any previous traffic
forecasting performed for this project.

TRAFFIC PROJECTIONS

e Traffic projections will be developed in accordance with the guidelines provided in the
Corridor Analysis Standard Operating Procedures (dated 02/13/17) developed by the
Transportation Planning and Programming (TPP) division of TxDOT.
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e Existing (year 2018) 24-hour traffic volumes and intersection turning movement counts
will be collected at selected locations listed above.

e The existing year 2018 traffic data will be used to develop traffic projections for the
project (main lanes and intersections within the project limits) for opening year 2025,
design year 2045 (opening plus 20 years) and pavement design year 2055 (design year
plus 10 years). [NOTE: No temporal factors will be applied to existing year 2018 traffic
counts.]

e Respective growth factors previously obtained from the TPP package will then be applied
to the existing 24-hour traffic volumes (main lanes, ramps, frontage roads, intersections
and cross-streets) to calculate projected traffic data for opening year 2025, design year
2045, and pavement design year 2055 for pavement design calculations.

o Year 2025 ADT (projected) = Existing 2018 Volumes * (1 + G1*7)

o Year 2045 ADT (projected) = Year 2025 ADT (projected) * (1 + G2*20)

o Year 2055 ADT (projected) = Year 2025 ADT (projected) * (1 + G3*30)
[NOTE: G1 (2.4%), G2 (1.875%), and G3 (1.792%) are the growth factors obtained from
the Corridor Analysis Worksheet included in the from TPP Corridor Analysis Package
March 16, 2018.]

e ADT and the directional splits at the intersections will be be determined based on the
existing turning movement counts (24-hour).

e Projected and approved traffic volumes from the adjacent projects FM 1171 from FM 156
to I-35W in Denton County, TX (CSJ: 1311-01-055), and 1-35W from SH 170 to I-35E in
Denton County, TX (CSJ 0081-13-050) will be compared, added (where applicable), and
reconciled to ensure consistency in traffic data among adjacent projects.

e All ADT data including turning movements will be rounded off to the nearest 100’s.

o If aturning movement is not allowed, then the directional arrow will be removed.
If a turning movement is not allowed in a previous year but is allowed starting in
a forecast year, then it will be notified with a dash for the year(s) the movement
is not open. All turning movements are required to have positive growth. All
turning movements must be arithmetically correct.

e The projected traffic volumes obtained from the above steps will be adjusted to get a
balanced network for both existing conditions, no-build conditions, and build conditions.
[NOTE: It shall be verified that the 30-year growth should not have a higher growth factor
than 20-year growth at cut lines].

SUBMITTALS

e Line diagrams/schematics showing 2025, 2045, and 2055 ADT volumes for no-build
conditions and build conditions will be submitted. The Traffic Analysis for Highway Design
(TAHD) Sheet will also be submitted.
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e The line diagrams/schematics and the TAHD Sheet will be submitted to TxDOT for a 90%

pre-final review.
e After addressing TxDOT comments, a final submittal will be delivered to TxDOT within

three weeks of receiving comments.
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Project Location Map
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Texas
Department
of Transportation

MEMO

March 16, 2018
To: James K. Selman, P.E., District Engineer
Attention: Ceason C. Clemens, P.E., Director of TPD

Through: William E. Knowles, P.E.
Traffic Analysis Section Director, TPP

From: Bruce R. Uphaus
Planner, TPP

Subject: Traffic Data
CSJ: 1310-01-045
FM 407:
From West of FM 156
To FM 1830

Denton County

Attached is a corridor analysis package for the defined limits of the route.
Please refer to your original memorandum dated February 20, 2018.

If you have any questions or need additional information, please contact Bruce R. Uphaus at
{512) 486-5104.

Attachments

CC: X Godfrey Sendawula, Transportation Specialist, Dallas District

OQUR VALUES: People * Accountability = Trust = Honesty
OUR MISSION: Through collaberation and leadership, we deliver a safe, reliable, and integrated transportation systern that enabies the movement of people and goods.

An Equal Opporturnity Emptoyer

_— e r———— ey
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Texas
Department
of Transportation

) ~ MEMO

February 20, 2018
To: Transportation Planning & Programming Division
Attention: William E. Knowles, P.E,
From: Dan Perge, v.m.Uvnzl
Dallas District, Advance Proje elopment
Subject:

Traffic Analysis Packet Request
CSJ: 1310-01-045
FM 407

From West of FM 156 to FM 1830
Denton County

Attached please find traffic data request form and a location map for the above subject project.

Please provide our office with a Consultant Corridor Information Packet. If any additional information
is needed, please contact Godfrey Sendawula at (214)320-6266.

Attachments

RECEIVED TPP
0093 FEB2) 18

OUR VALUES: Peaple » Accountability s Trust » Honesty
OUR MISSION: Through coltaboration and featfership. we deliver a safe, reliable. and integrated transportation syste

m that enables the movement of people and goods.

Av Eguaal Cpgietursty Empioye
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Request for Traffic Data

Form 2124
{Rev 0916}
Page 1 of 1

of Posepesiaeion
Date: 02/16/2018
District: DALLAS
Highway: FM 407
Limits: W of FM 156 to FM 1830

County: DENTON CSJ: 1310-01-045

Texas Reference Marker System
From Marker: 558

To Marker: 570

From DFO: 8.401
To DFO:; 21.032

From Displacement; +0.000

To Displacement: +0.593

Isitinthe UTP: [XYes [JNo  District Priority: Est. Letting Date: 10/01/2019

Existing Number of Lanes: 2

Proposed Number of Lanes: 6

District Contact Person: Stephen Endres, P.E.
Phone Number: 214-320-4469

Please attach an 8-1/2" x 11" location map and make note of any existing or proposed development that will be a
traffic generator. NOTE:

The following to be completed (Please mark information to be provided):

(< 1. Basic Highway Traffic Data for pavement design ——

(No line diagram analysis required) ke ] Ik 1=
A. Base year/ Beginning year: 2025 T
B. Forecasted 20 year: 2045 ; i
C. Forecasted 30 year: 2055 FEB 2 1 2018 [y

D. Directional Distribution
E. K-factor
F. Percent Trucks ADT/DHV
G. Average Ten Heaviest Wheel Loads (ATHWLD) I e di
H. Percent Tandem Axles in the ATHWLD
|. One Directional cumulative 18 KSA at the end of the 20 years/30 years
J. Slab Thickness (8" unless otherwise specified):
K. Structural Number (3 unless otherwise specified):
2. Vehicle classification for environmental studies {Air and Noise Analysis)
3. Line diagram analysis (straight line turning movements; please provide line diagram).
4. Complete Corridor Analysis (includes basic highway traffic data for pavement design, environmental
studies and detailed schematic turning movements: please provide detailed schematic).
3. Consultant Corridor Information Packet
6. No build traffic analysis.
LIEA
C1Eis
[J EA/EIS Reevaluation
Note: If complete corridor analysis is requested, please attach a traffic schematic diagram.

X
O
O
(<
O
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Texas
Department
of Transporiation

MEMO

March 6, 2018

To: James K. Selman, P.E.
Attention: Ceason G. Clemens, P.E

From: William E. Knowles, P.E
Traffic Analysis Section Director, TPP

Subject: Traffic Data Request

The Transportation Planning and Programming Division received the following request
February 21, 2018

Request Date: February 21, 2018
CSJ): 1310-01-045
Highway/Limits:

FM 407/W of FM 156 to FM 1830

The project will be entered into our Project Priority List at the priority level requested by the district. If
no priority was indicated in your request, this project will be entered as your district's last priority.
You will be contacted by a member of our staff if additional information is needed.

MlHLERL

OUR VALUES: People » Accountabllity » Trust » Honesty
OUR MISSION: Through colfaboration and leadership, we deliver a safe, refiable, and integrated transportation system that enables the movement of people and goods,

An Equal Oppertunity Employer

—_ e e e e r————
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Corridoi-»nalysis Worksheet: 2 Sections, 2 Forecast Years, Air & Noise

Project [ 407 [ 5Istricl1[)allas
Rd Type FM County|Denton
Diraction  |Two-Way C8J|1310-01-045
Limits From West of FM 158 to FM 1830
Section 1 Analyst|bru {
Limits
Seclion 2
Limits —
Date Fequest| 2/20/2018] Received| 2/21/2018 Started] 3M3/2018 Compleledl 3/14/2018)
District Contact|Godfery Sandawula _ Phone # 214/320-6266
Year ADT's % Trks ADT % 1rks DHV
Count 2016 6610 9242 11.2 10.6 8.4] 8
Base 2025 8000 11200 # Trks 896 1187]
Forecast 2045 11000 15300|DRAFT
|Forecast [ 2085] 12300] _17200|PROJECTIONS
SPR Station|S 77 MC StnM 935 % Trks 18.06
Year, 2016 Dir]SW leg Num Trks 353
Paak Hour 16.8 Year 2016 Axle Factor 2.81
DD 54 ADT 1955 % Single Axles 045
100-DD 46
K-Factor 11.1 TOM Assignment|
Main Road Growth Rale 2.4
Growth Rale after 20 Years 2.0 LoD
20 Year G.F. Sectn 1 1.875 Secin 2 1.830 Design Period 20
30 Year G.F. Sectn 1 1.792 Secin 2 1.786 Design Period 30
# Lanes
Structural Number (SN} 3 Existing 2
Slab Thickness {ST) 8 Proposed 6
Past Projects
Project FM 407
From At Denton Creek
To
Date 7/31/2015
County Denton
CSJ 1310-01-027
Items Done on This Project
Straigt Line Tuming Movements Detallad Schematic Tutning Movements
Traffic Analysis for Highway Design) X Field Trip
Vehicle Mix Travel Demand Model Used
Manual Count Worksheet|

NOTES:
INPUT DATA FOR KIPS: AUTOMATIC
SN, ST 3,8
Section Section 1 Section 2
Des. Yr.| 1st¥Yr 2nd Yr 1st ¥r 2nd Yr
Year 1 25 25 25 25
Year 2 45 55 45 55
ADT 8000, 8000 11200 11200
% Trks 11.2 11.2 10.6 10.6|
GR 1.875 1.792 1.830, 1.786)
Years 20 30 20 ao|
FacilType [+ C [ C
S.N. 3 3 3 3
SLAB 8 8 8| 8
WeightSta 0 [1] 0| 0
AF, 281 2.81 2.81 2.81
S.A. 0.45 0.45 0.45 0.45

3/14/2018



l_ FHWA Format Vehicle Class. Counts
L

ight Moloreycles 1
Duty Passenger 91 2i
Vehicles Pickup or Van 689
Single Buses 3
Units Other 2 Axle 58

3 Axles

4 Axles or more 0

kT’ruck 3-4 Axles 20
Combs. 5 Axles 25

6 Axles or more 6

Semi- 5 Axles or less 0

Trailer- 6 Axles 0

Trailer 7 Axles or more| 1

DATA CALCULATIONS FOR USE IN AIR &'1.JISE ANALYSIS

Number % |
Light 1602 81.9]
Medium 71 3.6]
Heavy 282 14.4
Trucks 353 18.1
[SECTION 1
ADT DHV
88.8] 91.6)
2.2 1.7
] 6.7
ADT DHV
89.4 92
2.1 1.6
8.5 6.4
Total Vehicles
Total Trucks
Total Singles

AXLE FACTOR
SINGLE AX FACT

INPUT DATA FOR KiPS: AUTOMATIC
SN, ST
Section

Design Year
Year 1

Year 2

ADT

% Trks
Growth Rate
Years

Facil Type
S.N.

SLAB
WeightSta
Axle Factor
Single Axle

OUTPUT DATA FROM KIPS: ENTER FOR TAHD FORM

SN, ST

3,8

Section Section 1

Section 2

Design Year| 1st Yr 2nd Yr

ist Yr

2nd Yr

ATHWLD

%T in ATHWLD

FLEXIBLE

RIGID

QUTPUT DATA FROM KIPS: ENTER FCR TAHD FORM

SN, ST

Section

Design Year

ATHWLD|

% T in ATHWLD|

FLEXIBLE

RIGID

Page 2

314/2018



TRAFFIC VOLUME REGRESSION WORKSHEET

March 13, 2018,

PRDJECT: FM 407 District: Dallas
LIMITS: From FM 156 Ceunty: Denton
To FM 1830 C8J: 1310-01-045
ROUTE FM 407 FM 407 Fi 407 FM 407 FM 407 FM 407
LOCATION T 37 H118 H 118 H 107 H 106 H 88
1958 3100 2600 2600 2500 2500 2500
1997 2900 2800 2700 2800 2700 2700
1998 3800 3700 3300 3400 2800 2900
1988 4400 3500 3700 3500 3900 3900
2000 4700 3900 4000 4000 4500 4200
2001 4600 2800 4400 4000 4400 4100
2002 4600 3300 4500 4300 4800 4800
2003 5400 4900 4800 5200 5200 5500
2004 5300 4800 4400 5500 6500 6000
2008 5500 4520 5079 5350 5280 €850
2008 5400 4500 5600 5700 5900 7300
2007 5900 4800 5500 7600 8500 BS00
2008 4600 4000 4500 6200 7300 7300
2009 5200 4400 4500 6100 BOOO 7500
2010 4800 4200 5000 7000 8800 8200
2011 5200 4200 5200 7500 11000 10000
2012 5300 4400 5600 7500 8800 9800
2013 5001 4456 5043 6675 B192 8174
2014 4877 4030 5462 7278 9715 9524
2015 2928 3446 5542 B578 8466 a763
2018 4173 3876 8182 £610 8854 5242
Reqgrot Ragro2 RAeprd3 Regri4 Regras Regr06 Ragrd? Ragr)d Regrod Regrto Regri1 Ragri2
Low Linear Annual Growth Rate 0% 01% 1.3% 1.8% 22% 2.2%
Forecast Lnr. An. Grwth Rate O 1.9%&=A ] 0.9%3 Ol 22% o 0%E Ol 3am™*%E@ ol %@
High Linear Annual Growth Rate 1.9% 1.7% 3.2% 4.2% 5.2% 51%
Estimated Standard Dewviation 709.93 549.78 451,18 €78.59 967.83 744.81
B (Siope) 50 a 137 235 382 378
A {Intarcept) 4198 3528 3365 3158 2no 2783
Ra 0.401 0417 0.884 0.907 0.926 0.953
Canfidence intarval o+ BO% ) 47| + 0N 137 +- 2% C1 84, +f- 0% CI 09| - 9O% £1153) o 5% CI 1434
Avg. of selected Forecast Linear Annual Growth Rates: 24% Avg. of all Forecast Linsar Annual Growth Rales: 4%
(GR's for Non-Regression vol's only [ I I | | [ I ] [

PROJECTIONS OF ABOVE TRAFFIC VOLUME DATA TO FORECASTED YEARS

Use last Count Year from above. [5]

Do not uss last Count Year from above. [J
Enisr any one of provious

Enter Base Year| 2020

Pivot Growth Rats at 20 Years from Count Year {most commoniy usad). [7]

Pivot Growth Rate (GR) at other than 20 Years irom Count Year. [m]

Enter ysars from Count Year for pivoting Growth Rate

cwnlnanlmmnbnve.l 2010

Pra-20/PIvot Yr Growth Rates Selection

Uss Relative Low & Non-Regression GR's O
Usa Rolative Frost & Non-Regreasion GR's O

Liza Ralalivg High & Non-Regrassion GR's O

Usa Avg. of Selected Low Growth Fates O 1.3%

Use Avg, of Selected Forucast Growth Rates @ 24%]
Lsa Avg. of Selecied High Growth Rates 6%

Use Avg. of All Low Growth Ratas Q 1.3%)

Uso Avg. of All Forecast Growth Rates O 2.4%)

Uss Avg. of AR High Growth Rates O 358%]:

Lse Highest Foracaat Growth Fate 0 3.7%]-
Use Lowast Forscast Growh Rate O us%j

{9.g. for plvolis th ten yanrs from Count Year, snter 10) 10
Use Manuslly Selected Growth Rale] O 2.0%
| Enter Model Year| |
Dptional iInput: SPR Siation, Yr Post-20/Pivot Year Growth Rate  Note: il Pre-20/Pivot Yr GR
Optional input:  K-Factor Enter Earllest Variable Year] 2015 is 2.0% ¢r loss, that rale Is used in the projections, not the rata balow.
Optional input:  Dir. Dist. Enter Latest Variable Year] 202§ Enter Growth Rate {2.0% most common|
ROUTE FM 407 FM 407 FM 407 FM 407 FM 407 FM 407
LOGATION| 137 Sl e e H 118 H 107 H 108 Hea
20/PIVOT YA AN. GROWTH RATE 2.4% 2.4% 2.4% 2.4% 2.4% 2.4%
Count Year - 2016 4173 3876 8182 E610 8as54 9242
Bass Year - 2020 4600 4200 B800 7200 5700 10100
Ten Year F - 2030 5600 5200 8300 8300 11800 12300
Twenty Yesr F - 2040] 8500 8000 8500 10300 13800 14400
Thirty Year Forecast - 2050 7300 €800 10900 11500 15600 16300
Forty Yoar Forocast - 2060 8200 7600 12100 13000 17400 18100
GR Plvot Year Forncast - 2038 8200 5708 2100 8800 13100 13700
Earfiest Var Yr Freat - 201 5' 4100 3800 $600 6500 BE00 9000
Latast Var Ye Freat - 2025] 5100 4700 7500 8000 10800 11200
Model Year Foracast -
Mode! Traffic Assignment|
Difteranca of Mo ¥t Forocast
from Model Tralic Assignment
Abcve Ditferance in DOHV
% Dilferance of Model YT Forecast
| from Modst Traffic Assignmant




@ Texas Dej:_.iment of
Transportation @ MSZ

l Traffic Count Database System (TCDS)

Classification Report

Location ID |M335_SW Located On |SH 220 County [Erath
Counted By At junction of US 67 Community |-
Start Date |Tue 4/19/2016 Loc On Allas Station [M935_SW
Start Time |12:00:00 AM Direction [SW Agency |Texas DOT
Source Sensor Type Owner |Stacey Lewis
Axle Factor |0.821 Count Status |Accapled
Fllename [M-935.16
FHWA-Scheme F Classification @'
> < > < >

st et Tou] i o] 28138 [ [ 50 | 50 | e | oo | oo | 30 [[rsfromae
12200 AM| © 7 2 0 0 0 0 0 6 0 1] 0 0 010] 15
1:.00AM| 0 1 0 0 1] 0 0 0 4 0 0 0 0 0|0 5
2:00 AM 0 3 1 0 1 0 0 0 3 0 0 0 0 010 8
J00AM| O 5 1 0 0 0 0 1] 17 0 0 0 1] 0j0] 23
400AM]| O 7 3 0 1 0 0 0 7 0 0 0 4] 0j0] 18
500AM] 0 (15| 12 ] 0 2 1] 1] 0 8 0 0 1] 0 0|o| 37
600AM} 0 |22] 25 1 0 1 0 2 17 1] 0 1] 0 0jo] 68
TO0AM| O |40] 40 | O 5 0 0 1 10 1] 1] 0 1] DJ0O] 896
8:00 AM [1] 3| 33 0 4 1 0 1 12 1 0 0 0 0]0 88
9:00AM| 0O |56] 38 | O 9 0 0 2 20 0 0 0 0 0j]0| 125
10:00AM] 0 |59] 43 | O 6 0 0 2 15 0 0 0 0 010] 125
11:00AM| 0 74| 56 0 7 0 0 0 18 5 1] [1] 1 0j0| 161
1200PM| 0 |57) 48 | O 6 0 0 1 14 0 0 0 0 0]0]| 126
1:00PM| 1 70) 46 | 0 2 1 0 2 15 0 0 0 4] 0j0)] 137
200PM|] 0 |77]| 56 | O 4 1] 1] 2 10 0 0 0 0 0|0 149
300PM} O |87] 64 | O 5 3 0 2 12 0 0 0 0 0j0o) 173
4:00PM| 0 |74| 52 1 4 1 0 1] 10 1] 0 0 0 0@ 142
5:00 PM 0 76| 59 0 1 0 0 1 14 0 0 0 0 gj0| 151
6:00PM| 0 |51] 51 1 0 0 0 0 12 0 0 0 0 0f0| 115
TO0PM| O |29) 24 | O 1] 0 0 0 10 0 0 1] 0 0j0] 63
800PM| 0 23] 14 | O 1 0 0 2 ] (1] 0 1] 0 0|0]| 45
900PM|{ O 20| 13 | O 0 0 0 1] 7 0 0 0 0 0J0)| 40
10:00PM] O 14| 5 0 Q 0 0 1 8 0 0 0 0 0j]0]| 28
i1:00PM|] 0O 9 3 0 a 0 1] 1 4 0 0 0 0 0{0]| 17
TOTAL 1 |912| 689 | 3 | 58 | 7 0 20 |258| & 1] 1] 1 0|0} 1955
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Texas
Department
of Transportation

PAIT pPraTEcT
MEMO

July 31, 2015
To: Stan Hall, P.E., Advance Project Development Director
Aftention: Moose Saghian, P.E., Director of TPD

Through: William E. Knowles, P.E.
Traffic Analysis Section Director, TPP

From: Robert C. Williams /a / M‘VQ d
Transportation Analyst, TPP ’

Subject: Traffic Data
CSk 1310-01-027
FM 407:
At Denton Creek

Denton County

Attached is a tabulation showing traffic analysis for highway design for the 2016 to 2036 twenty year period
for the described limits of the route. Included is a tabulation showing data for use in air and noise analysis.

Please refer to your original memorandum dated July 24, 2015.

Godirey Sendawula, Dallas District
Transportation Specialist
Design Division

OUR GOALS
MAINTAIN A SAFE SYSTEM = ADDRESS CONGESTION = CONNECT TEXAS COMMUNITIES « BEST IN CLASS STATE AGENCY

An Equal Opportunity Employer
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TR FIC DATA REQUEST FC. I

DISTRICT: _Dallas COUNTY: Denton CSJ: 1310-01-027

HIGHWAY: FM 407

LIMITS: At Denton Creek
DISTRICT PRIORITY: High EST. LETTING DATE: February 2017
EXISTING NUMBER OF LANES: 2
PROPOSED NUMBER OF LANES: 2
DISTRICT CONTACT PERSON: Godfrey Sendawula
214-320-6266

TELEPHONE NUMBER:

PLEASE ATTACH A 8-1/2” x 11” LOCATION MAP

The following 1o be completed: (please mark information to be provided)

v 1. Basic Highway Traffic Data for pavement design.
(No line diagram analysis required)

. Base year / Beginning year: 2016

. Forecasted 20 year: 2036

Forecasted 30 year:

. Directional Distribution

K-factor

Percent Trucks ADT/DHV

Average Ten Heaviest Wheel Loads (ATHWLD)
Percent Tandem Axles in the ATHWLD

One directional cumulative 18 KSA at the end of the 20 years/30 years
Slab Thickness (8" unless otherwise specified):

AT D QT ODUO AW

. Structural Number (3 unless otherwise specified):

2. Vehicle classification for environmental studies (Air and Noise Analysis).
Line Diagram Analysis (straight line turning movements; please provide line diagram).
Complete Corridor Analysis (includes basic highway traffic data for pavement design
and environmental studies and detailed schematic turning movements; please provide

detailed schematic).

Note: If a complete corridor analysis is requested, please attach a traffic schematic diagram.
Please make note of any known proposed development that will be a traffic generator.
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Texas
Department
of Transportation

MEMO

July 21, 2015

To: Transportation Planning & Programming Division
Attention: William E. Knowles, P.E.

From: Stan Hall, P.E.
Dallas District, Advance Project Development

Subject: Traffic Data Request
CSJ: 1310-01-027 &, 1310-01-036 (FM 407)

0092-13-024, 025, 026 & 027 (B145-F)
0918-46-287 (CS - Mobberly Rd)
0918-11-088 (CR 340)

0918-11-091 (CR 324)

0918-46-277 (CS - Hilltop Rd)
0918-46-274 (CS - S. Blue Mound Rd)

Denton, Kaufman & Navarro Counties

Attached please find traffic data request forms, and location maps for the above subject projects. Please
provide our office with the requested traffic data. If any additional information is needed, please contact

Godfrey Sendawula at (214)320-6266.

H/Stan Hall, P.E.
District Advance Project
Development Engineer

Attachments
= 2

OUR GOALS
MAINTAIN A SAFE SYSTEM = ADDRESS CONGESTION = CONNECT TEXAS COMMUNITIES = BEST IN CLASS STATE AGENCY

An Equal Opportunity Employer
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Corridor Analysis Worksheet: 1 Section, 1 Forecast Year, Air & Noise

Project FM 407 Date for Memorandum{ 7/31/2015
Rd Type [FM | District|Dallas
County|Denton
Project  [At Denton Creek CSJ|1310-01-027
Limnits Analyst|RCW |
Date: Request| 7/24/201 5| Receivedl 7/24/2015] Started| 7/28/2015| Completed| 7/28/2015
District Contact Phone #
ADT's % Trks
Year ADT ADT DRV
Count 2013 4456 11.9 8.9
Base 2016 4800 # Trks 571
Forecast 2036 7000
SPR Station|S-77 MC Stn|M-935 % Trks 17.9
Year 2013 Dir 3 Num Trks 280
Peak Hour 13.0 Year 2013 Axle Factor 2.43
DD 60 ADT 1561 % Single Axles (.68
100-DD 40
K-Factor 11.1
Main Road Growth Rate 2.6' TOM Assignment|N/A
Growth Rate after 20 Years 2.0
Section 1 Growth Factor 2.292
Design Period 20} | LOD| 99999]
# Lanes
Structural Number (SN) 3 Existing 2
Slab Thickness (ST) 8 Proposed 2
T. Log
Past Projects ADT
Project FM 407 % Growth Rate
From At Draw K-Factor
To 1.0 mile EaST OF fm 156 DD
Date 9/2/2008 % Trucks ADT
County  |Denton % Trucks DHV
CsJ 1310-01-036 MC Station
SPR Station
items Done on This Project
Straight Line Tuming Movemants No Detailed Schematic Turmning Movements No
Traffic Analysis for Highway Design Yes Field Trip No
Vehicle Mix Yes Travel Demand Model Used No
Manual Count Workshee! Yes
NOTES:
M.C. Station M-1089 don't have station by legs, last time by legs was 1988. So | used M-1019-3
See Attachments for T-log
Page 1 7/28/2015



DATA CALCULATIONS FOR USE IN AIR & NOISE ANALYSIS
® FHWA Format (O Texas 6 Format FHWA Format Data
Light Motorcycles| 11]Light Duty Passenger Number %
Duty Passenger 751]Vehicles  Panel & Pickup Light 1281 B2.1
Vehicles Pickup or Van 519|Single Buses Medium 148 9.5
Single Buses 10{Units Other 2 Axle Heavy 132 8.5
Units Other 2 Axlel 122 3 Axle Trucks 280 17.9
3 Axles 26 4 Axle or Mare
4 Axles or more 1| Truck 3 Axie SECTION 1
Truck 3-4 Axles 32|Combs. 4 Axle FM {
Combs. 5 Axles 85 5 Axle] ADT DHV
6 Axles or more 4 6 Axle or more Light 88.1 91.1
Semi- 5 Axles or less| 0lSemi- 5 Axle Medium 6.3 4.7
Trailer- 6 Axles OfTrailer- 6 Axle Heavy 5.6 4.2
Trailer 7 Axles or more OfTrailer 7 Axle or more
Total Vehicles 1561
Total Trucks 280
Total Singles 460.0
Total Tandems 221.0
AXLE FACTOR 2.43
SINGLE AX FACT'40.68|

INPUT DATA FOR KIPS: AUTOMATIC

SN, ST 3.8
Year 1 16
Year 2 36
ADT 4800
% Trks 11.9
Growth Rate 2.292
Years 20
Facil Type Cc
S.N. 3
SLAB 8
Weight Sta 99999
Axle Factor 2.43
Single Axle 0.68

OUTPUT DATA FROM KIPS: ENTER FOR TAHD FORM

8N, §T 3,8 |
ATHWLD 11000

% T in ATHWLD 40
FLEXIBLE| 1877000
RIGID| 2381000

Page 2

7/28/2015
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1. Executive Summary

The Texas Department of Transportation (TxDOT) is recommending improvements, via an FM 407 Feasibility
Study, to an approximately 13-mile segment on FM 407 in Denton County, TX (CSJ: 1310-01-045).
The primary goals for these improvements are to improve the daily travel conditions along FM 407, such
as the traffic operations, mobility, and reliability. This report summarizes Traffic Operational Level of Service
(LOS) analysis of the proposed roadway configurations of FM 407 at seven (7) study area intersections within
the study limits. Civil Associates, Inc. has developed a diagrammatic conceptual solution (May 2020) for the
recommended improvements to the corridor. This report will provide Civil Associates, Inc. with the evaluation
of the diagrammatic conceptual solution (May 2020) and necessary documentation for submittal to the
TxDOT Dallas District Office.

The scope of this study is to perform traffic operational analysis along FM 407 within the study limits for
the base year 2018 Existing Conditions using year 2018 AM and PM peak hour traffic volumes
collected in the field, as well as for the projected peak hour traffic volumes design year 2045 No Build
Conditions and design year 2045 Build Conditions. The intersection operational analysis was conducted using
AM and PM peak hour traffic volumes for the base year 2018 Existing Conditions, design year 2045 No Build
Conditions and design year 2045 Build Conditions. One (1) unsignalized intersections and six (6) signalized
intersections were analyzed in the Existing Conditions and (2) unsignalized intersections and (6) signalized
were analyzed in the design year 2045 No Build Conditions. Twelve (12) signalized intersections were analyzed
in the design year 2045 Build Conditions. The basic intersection alignment and intersection layout of the
recommended route were obtained from Civil Associates, Inc.

The Level of Service (LOS) analysis indicated that during the base year 2018 Existing Conditions, the
intersections at the existing study area operate at LOS E and F for the following movements:

1. FM 407/Downe Rd at FM 156
e Signalized approach (NBLTR) experiences significant delays during PM peak hours.
2. FM407/E. 5™ St at FM 156
e Signalized approach (WBLTR) experiences significant delays during PM peak hours.
3. FM 407 at I-35W SBFR
e Signalized approaches (WBL and WBT) experience significant delays during AM and PM peak
hours.
4. FM 407 at I-35W NBFR
e Signalized approaches (WBR and NBL) experience significant delays during AM and PM peak
hours.
5. FM 407 at US 377
e Signalized approaches (EBTR, WBL, and SBT) experience significant delays during AM and PM
peak hours.

1
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The Level of Service (LOS) analysis indicated that during the design year 2045 No Build Conditions, several
intersections continue to operate at LOS E or F:

1. FM 407 at Boss Range Rd
e Unsignalized approach (NBL) experiences significant delays during AM and PM peak hours.
2. FM 407/Downe Rd at FM 156
e Signalized approaches (EBL, EBTR, WBLTR, and NBL) experience significant delays during AM and
PM peak hours.
3. FM407/E. 5% St at FM 156
e Signalized approaches (WBLTR, NBT, NBR, and SBL) experience significant delays during AM and
PM peak hours.
4. FM 407 at Cleveland Gibbs Rd
e Unsignalized approaches (EBL, NBLTR, and SBLTR) experience significant delays during AM and
PM peak hours.
5. FM 407 at I-35W SBFR
e Signalized approaches (EBT, WBL, WBT, SBL, and SBTR) experience significant delays during AM
and PM peak hours.
6. FM 407 at I-35W NBFR
e Signalized approaches (EBL, EBT, WBT, WBR, NBL, and NBTR) experience significant delays
during AM and PM peak hours.
7. FM 407 atUS 377
e Signalized approaches (EBL, EBTR, WBL, WBT, WBR, NBL, NBT, NBR, SBL, SBT, and SBR)
experience significant delays during AM and PM peak hours.
8. FM 407 at FM 1830
e Signalized approaches (EBL, EBTR, WBT, WBR, NBL, NBTR, SBL, and SBTR) experience significant
delays during AM and PM peak hours.

The Level of Service (LOS) analysis indicated that during the design year 2045 Build Conditions, all
intersections operate at LOS D or better with the study’s recommended Build improvements.

The stated purpose of this study is to improve the daily travel conditions on FM 407, such as the traffic
operations, mobility, and reliability, by reducing conflicting traffic movements and accommodating future
(year 2045) traffic volumes. The recommended improvements reduce traffic conflicts on FM 407 by placing
signals at every intersection and increasing the number of lanes on FM 407 to six lanes in the project corridor.

2
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2. Introduction

The Texas Department of Transportation (TxDOT) is recommending improvements, via an FM 407 Feasibility
Study, to an approximately 13-mile segment on FM 407 in Denton County, TX (CSJ: 1310-01-045).
The primary goals for these improvements are to improve the daily travel conditions along FM 407, such
as the traffic operations, mobility, and reliability. Civil Associates, Inc. has developed a diagrammatic
conceptual solution for the recommended improvements to the corridor. The recommended improvements
will reduce traffic conflict on FM 407 by increasing the number of lanes on FM 407 to six lanes and placing
signals at every intersection. This report summarizes the traffic analysis performed to evaluate the
recommended configuration of the intersections within the study limits. The Study Location Map in Figure

1 shows the limits for the traffic analysis and the major cross streets that are the part of the corridor. This

report evaluates the proposed new route and intersection layouts shown on the diagrammatic, includes

recommended intersection geometry, and will provide necessary documentation for submittal to the TxDOT
Dallas District Office.

Figure 1: FM 407 Study Limits for Traffic Analysis

EAST STUDY LIMIT:
FM 407 at FM 1830

WEST STUDY LIMIT:
West of FM 156

Source: Background map obtained from Google Earth
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3. Scope & Methodology

The purpose of this study is to perform traffic operational analysis associated with the recommended
improvement of an approximately 13-mile segment on FM 407 for the base year 2018 Existing
Conditions using year 2018 traffic volumes collected in the field and design year 2045 No Build
Conditions and design year 2045 Build Conditions using the projected traffic volumes provided by the TxDOT
Transportation Planning and Programming Division (TP&P) from the traffic package dated March 16, 2018. The
No Build and Build traffic projections from TP&P are provided in Appendix A. The base year 2018 traffic
volumes were obtained from the traffic data collected along the existing FM 407 corridor in May 2018. The
peak volumes used in this analysis were derived from the existing collected traffic data.

The intersection operational analysis was conducted using AM and PM peak hour traffic volumes for the base
year 2018 Existing Conditions and projected traffic volumes for design year 2045 No Build Conditions and
design year 2045 Build Conditions. The intersection Level of Service (LOS) analysis was specifically conducted

at the following intersections:

FM 407 & Boss Range Rd

FM 407/Downe Rd & FM 156
FM 407/E. 5th St & FM 156
FM 407 & Cleveland Gibbs Rd
FM 407 & I-35W SBFR

FM 407 & I-35W NBFR

FM 407 & US 377

FM 407 & FM 1830

o A L L
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3.1 Existing Intersection Geometry

Intersection operational analysis was performed for the base year 2018 Existing Conditions using the existing
intersection geometry, obtained from aerial photographs (Google Earth). Existing lane geometry exhibits
are provided in Appendix B and a description of the lane configuration of each intersection within the study
limits is listed below.

FM 407 & Boss Range Rd (Figure 2)

e This intersection is a three-leg unsignalized intersection. The eastbound approach has one lane with
one shared through-right lane. The westbound approach has one lane with one shared left-through

lane. The northbound approach has one lane with one shared left-right lane.

Figure 2: FM 407 & Boss Range Rd

5
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FM 407/Downe Rd & FM 156 (

Figure 3)

e This under construction intersection is a four-leg signalized intersection. The eastbound approach has
two lanes with one dedicated left turn lane and one shared through-right lane. The westbound
approach has one lane with one shared left-through-right lane. The northbound approach has four
lanes with one dedicated left turn lane, two through lanes, and one dedicated right turn lane. The
southbound approach has four lanes with one dedicated left turn lane, two through lanes, and one
dedicated right turn lane.

Figure 3: FM 407/Downe Rd & FM 156

o
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FM 407/E. 5™ St & FM 156 (Figure 4)

e This intersection is a four-leg signalized intersection. The eastbound approach has one lane with one
shared left-through-right lane. The westbound approach has one lane with one shared left-through-
right lane. The northbound approach has four lanes with one dedicated left turn lane, two through
lanes, and one dedicated right turn lane. The southbound approach has four lanes with one dedicated

left turn lane, two through lanes, and one shared through-right lane. Construction is currently ongoing
at this intersection.

[}
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FM 407 & Cleveland Gibbs Rd (Figure 5)

e This intersection is a four-leg unsignalized intersection. The eastbound approach has one lane with

one shared left-through-right lane. The westbound approach has two lanes with one shared left-
through lane and one dedicated right turn lane. The northbound approach has two lanes with one
dedicated left turn lane and one through-right lane. The southbound approach has two lanes with one
shared left-through lane and one dedicated right turn lane.

Figure 5: FM 407 & Cleveland Gibbs Rd

L E “// N =

o W ST
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FM 407 & I-35W SBFR (Figure 6)

o This intersection is a four-leg signalized intersection. The eastbound approach has two lanes with one
through lane and one dedicated right turn lane. The westbound approach has two lanes with one
dedicated left turn lane and one through lane. The southbound approach has two lanes with one
dedicated left turn lane and one shared through-right lane.

FM 407 & I-35W NBFR (Figure 6)

o This intersection is a four-leg signalized intersection. The eastbound approach has two lanes with one

dedicated left turn lane and one through lane. The westbound approach has two lanes with one
through lane and one dedicated right turn lane. The northbound approach has two lanes with one
dedicated left turn lane and one shared through-right lane. The southbound approach has one lane
with one shared left-right lane.

Figure 6: FM 407 & I-35W
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FM 407 & US 377 (Figure 7)

e This intersection is a four-leg signalized intersection. The eastbound approach has two lanes with one
dedicated left turn lane and one shared through-right lane. The westbound approach has three lanes
with one dedicated left turn lane, one through lane, and one dedicated right turn lane. The northbound
approach has three lanes with one dedicated left turn lane, one through lane, and one dedicated right
turn lane. The southbound approach has three lanes with one dedicated left turn lane, one through
lane, and one dedicated right turn lane.

Figure 7: FM 407 & US 377
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FM 407 & FM 1830 (Figure 8)

o This intersection is a four-leg signalized intersection. The eastbound approach has two lanes with one
dedicated left turn lane and one shared through-right lane. The westbound approach has three lanes
with one dedicated left turn lane, one through lane, and one dedicated right turn lane. The northbound
approach has two lanes with one dedicated left turn lane and one shared through-right lane. The

southbound approach has two lanes with one dedicated left turn lane and one shared through-right
lane.

Figure 8: FM 407 & FM 1830
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3.2 Recommended Roadway Improvements

The Build Conditions included analysis of the recommended intersection improvements. The basic alighment
and intersection layouts used in the analysis were obtained from the diagrammatic prepared by Civil
Associates, Inc. The diagrammatic (May 2020) is included in Appendix C for reference. The recommended
geometry for the main lanes and the intersection approaches was evaluated using the Build scenario traffic

volumes for design year 2045.
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4. Traffic Operational Analysis

For the purposes of the traffic operational analysis for the design year 2045 No Build and design year 2045
Build Conditions, ADT volumes obtained from the traffic data collection were converted to AM and PM peak
hour volumes based on the directional design hour volumes (DDHV) method. The Highway Capacity Manual 6
(HCM®6) provides an equation (ref. Equation 3-1, HCM6) to calculate DDHV using the annual average daily
traffic (AADT), the K-factor (the proportion of AADT occurring in the design hour) and the directional distribution
“D”. This equation is shown below. [NOTE: The AADT in this equation is the total of both directions of traffic.]

DDHV = AADT * K* D * 2

The values of AADT were taken from the design year 2045 projected traffic volumes. Since the study AADT
volumes were one-way, the AADT volumes in the above equations were multiplied by 2. The values of AADT, K
(11.1) and D (54%/46%) were obtained from TP&P package dated March 16, 2018 (Appendix A). The
directional distribution factor (54%) was applied accordingly to all turning movement volumes. Exhibits
summarizing the base year 2018 AM and PM peak hour turning movement volumes and design year 2045 AM

and PM peak hour volumes used in this analysis are provided in Appendix D.
The following technical parameters were also used in this analysis for No Build and Build Conditions:

e Peak hour factors (PHF) = 0.92
o Truck Percentage = 8.0% (obtained from TP&P package)

4.1 Intersection Operational Analysis

FM 407 is currently a two-lane, undivided highway within the study limits. The purpose of this analysis was to
evaluate the recommended intersection geometry shown on the diagrammatic prepared by Civil Associates,
Inc. (May 2020). Existing geometry was assumed as a base geometry for the design year (2045) Existing
Conditions. The recommended geometry was assumed as a base geometry for the design year 2045
Build Conditions analysis. The study area intersections were evaluated based upon the HCM6 methodology
using the Synchro 10 software.

Traffic operational conditions for stop-controlled (“unsignalized”) roadway intersections are quantitatively
measured in terms of average delay per vehicle in a one-hour period through the intersection as a function of
roadway capacity and operational characteristics of the traffic signal. The standardized methodology applied
herein was developed by the Transportation Research Board as presented in the HCM6. HCM6 also
qualitatively rates the overall delay conditions in terms of “Level of Service” (LOS) ranging from “A” (free-
flowing conditions) to “F” (over-capacity conditions). Generally, LOS D or better is considered an acceptable
condition for signalized intersections in urban and suburban conditions. The LOS thresholds for signalized
intersection are summarized in Table 1.
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Table 1. Signalized Intersection Capacity Thresholds
(Obtained from Exhibit 19-8 of HCM6)

Control Delay (s/veh) LOS

<10
>10-20
> 20-35
> 35-55
> 55-80

>80

m m O O W >

NOTE: According to HCM6, the above thresholds characterize the LOS for overall intersection or an approach. For a lane group
LOS, both control delay and volume-to-capacity (v/c) ratios are evaluated.

The standard methodology for measuring the operational conditions of Two-Way-Stop-Controlled (TWSC) and
All-Way-Stop-Controlled (AWSC) intersection capacity was also developed by the Transportation Research
Board and presented in the HCM6. These operational conditions are also qualitatively defined in terms of LOS
ranging from “A” to “F” and are quantitatively measured in terms of average delay per vehicle in a one-hour
period. LOS for unsignalized AWSC locations are measured for both the approaches and the entire intersection,
however, LOS for unsignalized TWSC locations is only calculated for individual traffic movements that must
stop or yield right-of-way. The LOS thresholds for unsignalized TWSC and AWSC intersection are summarized in
Table 2 and Table 3, respectively.

Table 2. Unsignalized (Two-Way-Stop-Controlled) Intersection Capacity Thresholds
(Obtained from Exhibit 20-2 of HCM6)

Control Delay (s/veh)

0-10 A F
> 10-15 B F
> 15-25 C F
> 25-35 D F
> 35-50 E F

> 50 F F

NOTE: According to HCM®6, the above thresholds apply to each lane on a given approach and each approach on a minor street.
LOS is not calculated for major-street approaches or for the entire intersection.
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Table 3. Unsignalized (All-Way-Stop-Controlled) Intersection Capacity Thresholds
(Obtained from Exhibit 21-8 of HCM6)

NOTE: According to HCM®, for approaches and intersectionwide assessment, LOS is defined solely by control delay.

In order to evaluate the impact of the recommended improvements, the following scenarios were analyzed in
this study:

e Base Year (2018) Existing Conditions (Existing Geometry)
o Design Year (2045) No Build Conditions (No Build Geometry)
e Design Year (2045) Build Conditions (Recommended Geometry)

4.1.1 Base Year Existing Conditions

Traffic volumes for the base year 2018 Existing Conditions were collected in May 2018. Base year 2018 AM
and PM peak hour volumes exhibits are provided in Appendix D and the existing intersection geometry is
provided in Appendix B. All the study area intersections within study limits are currently signalized except for
FM 407 at Boss Range Rd and FM 407 at Cleveland Gibbs Rd. The following technical parameters were used
in this analysis:

e  Peak hour factors (PHF) = 0.92

e Truck Percentage = Variable based on existing year 2018 collected traffic data. Truck Percentage
values range from 2.0-50.0%. (Note: Individual turning movements with very low volumes may
have disproportionately high truck percentages).

Table 4 summarizes the results of the peak hour intersection analysis during the base year 2018
Existing Conditions. It should be noted that data was not collected for Cleveland Gibbs Rd for the base year
2018 since it was not included in the initial project scope, therefore it is not included in Table 4. Detailed
software outputs are included in Appendix E. As shown in Table 4, the existing (May 2018) study area
intersections operate at LOS E or F for the following movements:

1. FM 407/Downe Rd at FM 156

e Signalized approach (NBLTR) experiences significant delays during PM peak hours.
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2. FM407/E. 5% St at FM 156
e Signalized approach (WBLTR) experiences significant delays during PM peak hours.
3. FM 407 at I-35W SBFR
e Signalized approaches (WBL and WBT) experience significant delays during AM and PM peak
hours.
4. FM 407 at I-35W NBFR
e Signalized approaches (WBR and NBL) experience significant delays during AM and PM peak
hours
5. FM 407 at US 377
e Signalized approaches (EBTR, WBL, and SBT) experience significant delays during AM and PM
peak hours.

Table 4. Peak Hour Intersection Analysis Results (Year 2018 Existing Conditions)

Intersection Movement Existing 2018 AM Existing 2018 PM

LOS | Delay LOS | Delay
(s/veh) (s/veh)

FM 407 at Boss Range Rd WBLT A 8.9 A 7.8
[Unsignalized]? NBLR C 224 B 11.7
FM 407/Downe Rd at FM 156 Overall B 17.7 F >100.0
[Signalized]* EBLTR C 344 D 42.6
WBLTR A 0 A 0
NBLTR B 10.3 F >100.0
SBLTR B 10.2 A 4.8
FM 407/E. 5th St at FM 156 Overall B 17.0 F >100.0
[Signalized]* EBLTR C 225 C 29.1
WBLTR D 38.7 F >100.0
NBLTR A 7.8 A 2.3
SBLTR B 101 A 6.9
FM 407 at I-35W SBFR Overall Cc 33.7 D 39.5
[Signalized]? EBT D 38.2 C 25.4
EBR C 23.3 B 19.4
WBL B 59.3 C 26.8
WBT C 23.3 B 78.6
SBL C 27.5 C 21.9
SBTR C 24.1 C 20.5
FM 407 at I-35W NBFR Overall Cc 32.7 D 40.5
[Signalized]? EBL C 27.6 D 36.9
EBT C 235 B 15.0
WBT C 26.0 D 41.8
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Intersection Movement Existing 2018 AM Existing 2018 PM

Delay LOS | Delay
(s/veh) (s/veh)

WBR D 35.6 F 94.9
NBL E 63.0 D 41.6
NBTR C 26.2 C 20.3
SBLR C 23.2 B 18.2
FM 407 at US 377 Overall E 55.1 D 36.9
[Signalized] EBL C 23.7 C 34.2
EBTR D 38.6 E 69.9
WBL E 69.5 C 30.2
WBT C 30.3 C 27.9
WBR C 27.2 B 16.3
NBL C 23.3 C 26.9
NBT C 33.7 D 44.3
NBR B 20.0 C 24.7
SBL C 30.1 D 50.2
SBT F >100.0 C 26.2
SBR B 16.3 C 225
FM 407 at FM 1830 Overall Cc 25.3 D 37.2
[Signalized] EBL B 16.7 D 41.8
EBTR C 27.7 C 29.6
WBL B 17.9 C 28.4
WBT C 24.6 D 38.3
WBR C 21.2 D 48.6
NBL C 27.5 C 32.6
NBTR C 29.8 C 31.6
SBL C 23.8 C 311
SBTR C 30.1 C 26.1

NOTES:
NB, SB, EB, WB = North-, South-, East-, Westbound Intersection Approach
L, T, R = Left, Through, Right, Intersection Approach Turning Movement

(1) -Perm+Prot left-turn type from a share lane intersections not supported by HCM6 methodology. LOS shown in table were obtained from
HCM 2000 Intersection Analysis methodology.

(2) -Clustered intersections not supported by HCM6 methodology. LOS shown in table were obtained from HCM 2000 Intersection Analysis
methodology.

(3) = Two way stop controlled (TWSC) Intersection
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4.1.2 Design Year No Build Conditions

The No Build alternative maintains the existing geometry at all study area intersections on the FM 407 corridor.
AM and PM peak hour volumes used in this analysis were derived from the projected year 2045
volumes obtained from year ADT traffic volume projections (Appendix D). Exhibits summarizing AM and PM
peak hour volumes for design year 2045 No Build Conditions are included in Appendix D and were evaluated
using the No Build Geometry (Appendix B). The following technical parameters were used in this analysis:

e Peak hour factors (PHF) = 0.92

e Truck Percentage= 8.0% (obtained from TP&P package)

e K Factor=11.1 (obtained from TP&P package)

o Directional Distribution percentage (D) = 54% (obtained from TP&P package)

Information regarding proposed developments along the project corridor have been received from City of Justin
and Hillwood Communities and traffic projections have been reconciled to ensure projected growth in traffic
volumes from adjacent development projects. The following adjustments have been made to the 2045 No
Build traffic projections using trip generation from the proposed developments within or adjacent to the

project:

e  Petrus Development
o 4,600 bidirectional trips added to FM 407
o 2,300 bidirectional trips added to Boss Range Rd
e  Petrus Industrial Development
o 13,600 bidirectional trips added to FM 156
o Timberbrook Development
o 4,400 bidirectional trips added to FM 156
e The Highlands Development
o 2,100 bidirectional trips added to FM 407
e Pecan Square Development
o 8,400 bidirectional trips added to FM 407
o 14,000 bidirectional trips added to Cleveland Gibbs Rd
e Harvest Development
o 23,500 bidirectional trips added to Cleveland Gibbs Rd
o 3,400 bidirectional trips added to I-35W SBFR
e Indian Springs Development
o 1,500 bidirectional trips added to I-35W NBFR
e Canyon Falls Development
o 4,000 bidirectional trips added to I-35W NBFR
o 6,000 bidirectional trips added to FM 407
o Argyle at Avalon Development
o 5,300 bidirectional trips added to FM 407
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e Heath Track Development
o 6,600 bidirectional trips added to FM 407
e  Waterbrook Development
o 3,000 bidirectional trips added to US 377
o 4,400 bidirectional trips added to FM 407

Table 5 summarizes the results of the design hourly intersection analysis for the design year 2045 No Build
Conditions. Detailed software outputs are included in Appendix F. As shown in Table 5, several of the study
area intersections operate at LOS E or F during the design year 2045 No Build Conditions:

1. FM 407 at Boss Range Rd
e Unsignalized approach (NBL) experiences significant delays during AM and PM peak hours.
2. FM 407/Downe Rd at FM 156
e Signalized approaches (EBL, EBTR, WBLTR, and NBL) experience significant delays during AM and
PM peak hours.
3. FM 407/E. 5% St at FM 156
e Signalized approaches (WBLTR, NBT, NBR, and SBL) experience significant delays during AM and
PM peak hours.
4. FM 407 at Cleveland Gibbs Rd
e Unsignalized approaches (EBL, NBLTR, and SBLTR) experience significant delays during AM and
PM peak hours.
5. FM 407 at I-35W SBFR
e Signalized approaches (EBT, WBL, WBT, SBL, and SBTR) experience significant delays during AM
and PM peak hours.
6. FM 407 at I-35W NBFR
e Signalized approaches (EBL, EBT, WBT, WBR, NBL, and NBTR) experience significant delays
during AM and PM peak hours.
7. FM 407 at US 377
e Signalized approaches (EBL, EBTR, WBL, WBT, WBR, NBL, NBT, NBR, SBL, SBT, and SBR)
experience significant delays during AM and PM peak hours.
8. FM 407 at FM 1830
e Signalized approaches (EBL, EBTR, WBT, WBR, NBL, NBTR, SBL, and SBTR) experience significant
delays during AM and PM peak hours.
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Table 5. Peak Hour Intersection Analysis Results (Year 2045 No Build Conditions)

Intersection Movement No Build 2045 AM | No Build 2045 PM

LOS | Delay LOS | Delay
(s/veh) (A1)

20
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FM 407 at Boss Range Rd WBL B 11.9 B 11.3
[Unsignalized]? NBL F >100.0 F >100.0
FM 407/Downe Rd at FM 156 Overall D 53.7 E 62.9
[Signalized] EBL F >100.0 F >100.0
EBTR F 88.0 C 27.4
WBLTR F 87.3 B 19.4
NBL F >100.0 F >100.0
NBT B 16.1 C 20.3
NBR B 111 B 11.8
SBL A 8.8 B 17.3
SBTR C 31.9 D 39.5
FM 407/E. 5t St at FM 156 Overall F >100.0 F >100.0
[Signalized] EBLTR B 17.5 B 17.1
WBLTR F >100.0 F >100.0
NBL D 35.8 C 29.0
NBT F >100.0 F >100.0
NBR F >100.0 F >100.0
SBL F >100.0 F >100.0
SBT C 345 C 30.8
SBR D 36.9 C 33.0
FM 407 at Cleveland Gibbs Rd EBL D 26.1 F 63.9
[Unsignalized] WBL C 24.7 B 14.4
NBLTR F >100.0 F >100.0
SBLTR F >100.0 F 99.8
FM 407 at I-35W SBFR Overall F >100.0 F >100.0
[Signalized]* EBT F >100.0 D 47.7
EBR C 30.7 C 20.6
WBL F >100.0 F >100.0
WBT F >100.0 F >100.0
SBL F >100.0 F >100.0
SBTR F >100.0 F >100.0
FM 407 at I-35W NBFR Overall F >100.0 F >100.0
[Signalized]t EBL F >100.0 F >100.0
EBT F >100.0 D 52.4
WBT F >100.0 F >100.0




Intersection

Movement

No Build 2045 AM | No Build 2045 PM

LOS | Delay LOS | Delay
(s/veh) (A1)

WBR F >100.0 F >100.0
NBL E 75.3 F >100.0
NBTR F >100.0 F >100.0
SBLR C 26.5 C 32.6
FM 407 at US 377 Overall F >100.0 F >100.0
[Signalized] EBL F >100.0 F >100.0
EBTR F >100.0 F >100.0
WBL F >100.0 F >100.0
WBT F >100.0 F >100.0
WBR D 36.7 E 55.3
NBL F >100.0 F >100.0
NBT F >100.0 F >100.0
NBR F 97.8 D 53.7
SBL F >100.0 F >100.0
SBT F >100.0 F >100.0
SBR F >100.0 F >100.0
FM 407 at FM 1830 Overall F >100.0 F >100.0
[Signalized] EBL F >100.0 F >100.0
EBTR F >100.0 F >100.0
WBL D 40.4 D 39.6
WBT F >100.0 F >100.0
WBR E 56.4 F 86.3
NBL E 59.5 E 59.9
NBTR E 68.7 E 68.1
SBL F >100.0 F >100.0
SBTR F >100.0 F >100.0
NOTES:

NB, SB, EB, WB = North-, South-, East-, Westbound Intersection Approach

L, T, R = Left, Through, Right, Intersection Approach Turning Movement

(1) -Clustered intersections not supported by HCM6 methodology. LOS shown in table were obtained from HCM 2000 Intersection Analysis
methodology.

(2) = Two way stop controlled (TWSC) Intersection

4.1.3 Recommended Intersection Geometry

Intersection operational analysis was performed for the Build Condition using the recommended route and
intersection layouts, obtained from the FM 407 diagrammatic (May 2020) prepared by Civil Associates, Inc.,
included in Appendix C. The recommended basic geometry and intersection layouts can be found in the
exhibits from Appendix B. The entire project corridor is recommended to be six-lane urban section with a
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raised median. The recommended geometry with a description of the lane configuration of each intersection
within the study limits is listed below:

Recommended FM 407 (12t St) at Boss Range Rd

e This intersection is a three-leg signalized intersection. The westbound approach has two lanes with
one dedicated left turn lane and one dedicated right turn lane. The northbound approach has four
lanes with three through lanes and one dedicated right turn lane. The southbound approach has four
lanes with one dedicated left turn lane and three through lanes.

FM 407 & Boss Range Rd

e This intersection is a three-leg signalized intersection. The westbound approach has two lanes with
one dedicated left turn lane and one dedicated right turn lane. The northbound approach has two
lanes with one through lane and one dedicated right turn lane. The southbound approach has one
dedicated left turn lane and one through lane.

FM 407/Downe Rd & FM 156
o This intersection is a four-leg signalized intersection. The eastbound approach has four lanes with one
dedicated left turn lane, one through lane, and two dedicated right turn lanes. The westbound

approach has two lanes with one shared left-through lane and one shared through-right lane. The

northbound approach has four lanes with one dedicated left turn lane, two through lanes, and one
dedicated right turn lane. The southbound approach has four lanes with one dedicated left turn lane,
two through lanes, and one dedicated right turn lane.

FM 407/E. 5" St & FM 156

e This intersection is a four-leg signalized intersection. The eastbound approach has three lanes with
one dedicated left turn lane, one through lane, and one dedicated right turn lane. The westbound
approach has four lanes with two dedicated left turn lanes, one through lane, and one dedicated right.
The northbound approach has four lanes with one dedicated left turn lane, two through lanes, and one
dedicated right turn lane. The southbound approach has five lanes with two dedicated left turn lanes,
two through lanes, and one dedicated right turn lane.

Recommended FM 407 (12t St) WB Ramp at FM 156

e This intersection is a three-leg signalized intersection. The eastbound approach has two lanes with
one dedicated left turn lane and one dedicated right turn lane. The northbound approach has three
lanes with one dedicated left turn lane and two through lanes. The southbound approach has three
lanes with two through lanes and one dedicated right turn lane. All the recommended FM 407 travel
lanes will overpass FM 156 and the BNSF RR, which is located east of FM 156.

22
FM 407 Traffic Operational Analysis



Recommended FM 407 (12t St) EB Ramp at FM 156

e This intersection is a three-leg signalized intersection. The eastbound approach has two lanes with
one dedicated left turn lane and one dedicated right turn lane. The northbound approach has three
lanes with one dedicated left turn lane and two through lanes. The southbound approach has three
lanes with two through lanes and one dedicated right turn lane. All the recommended FM 407 travel
lanes will overpass FM 156 and the BNSF RR, which is located east of FM 156.

Recommended FM 407 at FM 407

e This intersection is a three-leg signalized intersection. The eastbound approach has four lanes with
two through lanes, one shared through-right lane, and one dedicated right turn lane. The westbound
approach has four lanes with one dedicated left turn lane and three through lanes. The northbound
approach has two lanes with one dedicated left turn lane and one dedicated right turn lane.

FM 407 & Cleveland Gibbs Rd

e This intersection is a four-leg signalized intersection. The eastbound approach has five lanes with one
dedicated left turn lane, two through lanes, one shared through-right lane, and one dedicated right
turn lane. The westbound approach has six lanes with two dedicated left turn lanes, three through
lanes, and one dedicated right turn lane. The northbound approach has six lanes with two dedicated
left turn lanes, two through lanes, and two dedicated right turn lanes. The southbound approach has

six lanes with two dedicated left turn lanes, two through lanes, and two dedicated right turn lanes.

FM 407 & I-35W SBFR

o This intersection is a four-leg signalized intersection. The eastbound approach has six lanes with four
through lanes and two dedicated right turn lanes. The westbound approach has six lanes with two
dedicated left turn lanes and four through lanes. The southbound approach has four lanes with two
dedicated right turn lanes, one through lane, and one dedicated right turn lane.

FM 407 & I-35W NBFR

e This intersection is a four-leg signalized intersection. The eastbound approach has six lanes with two
dedicated left turn lanes and four through lanes. The westbound approach has six lanes with four
through lanes and two dedicated right turn lanes. The northbound approach has six lanes with two
dedicated left turn lanes, two through lanes, and two dedicated right turn lanes.

FM 407 & US 377

e This intersection is a four-leg signalized intersection. The eastbound approach has six lanes with two
dedicated left turn lanes, three through lanes, and one dedicated right turn lane. The westbound
approach has six lanes with two dedicated left turn lanes, three through lanes, and one dedicated
right turn lane. The northbound approach has seven lanes with two dedicated left turn lanes, three
through lanes, and two dedicated right turn lanes. The southbound approach has seven lanes with two
dedicated left turn lanes, three through lanes, and two dedicated right turn lanes. All the
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recommended FM 407 travel lanes will merge with US 377 at-grade, as well as cross the UP RR, which
is located west of US 377.

FM 407 & FM 1830

e This intersection is a four-leg signalized intersection. The eastbound approach has six lanes with two

dedicated left turn lanes, three through lanes, and one dedicated right turn lane. The westbound
approach has six lanes with one dedicated left turn lane, three through lanes, and two dedicated right
turn lanes. The northbound approach has three lanes with one dedicated left turn lane, one through
lane, and one dedicated right turn lane. The southbound approach has four lanes with two dedicated
left turn lanes, one through lane, and one dedicated right turn lane.

4.1.4 Design Year Build Conditions

FM 407 has been recommended to be widened to a six-lane urban (curb and gutter) section with a raised
median. The recommended intersection geometry described in the prior section of this report has been
analyzed as the Build Condition. The AM and PM peak hour volumes for the design year 2045 were derived
from the year 2045 ADT volumes from traffic volume projections (Appendix D). Exhibits summarizing AM and
PM peak hour volumes for design year 2045 Build Conditions are included in Appendix D and were evaluated
using the No Build Geometry (Appendix B). The following technical parameters were used in this analysis:

e Peak hour factors (PHF) = 0.92

o Truck Percentage= 8.0% (obtained from TP&P package)

e K Factor=11.1 (obtained from TP&P package)

o Directional Distribution percentage (D) = 54% (obtained from TP&P package)

Information regarding proposed developments along the project corridor have been received from City of Justin
and Hillwood Communities and traffic projections have been reconciled to ensure projected growth in traffic
volumes from adjacent development projects. The following adjustments have been made to the 2045 Build
traffic projections using trip generation from the proposed developments within or adjacent to the project:

e  Petrus Development
o 4,600 bidirectional trips added to FM 407
o 2,300 bidirectional trips added to Boss Range Rd
e  Petrus Industrial Development
o 13,600 bidirectional trips added to FM 156
e Timberbrook Development
o 4,400 bidirectional trips added to FM 156
e The Highlands Development
o 2,100 bidirectional trips added to FM 407
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Pecan Square Development
o 8,400 bidirectional trips added to FM 407
o 14,000 bidirectional trips added to Cleveland Gibbs Rd
Harvest Development
o 23,500 bidirectional trips added to Cleveland Gibbs Rd
o 3,400 bidirectional trips added to I-35W SBFR
Indian Springs Development
o 1,500 bidirectional trips added to I-35W NBFR
Canyon Falls Development
o 4,000 bidirectional trips added to I-35W NBFR
o 6,000 bidirectional trips added to FM 407
Argyle at Avalon Development
o 5,300 bidirectional trips added to FM 407
Heath Track Development
o 6,600 bidirectional trips added to FM 407
Waterbrook Development
o 3,000 bidirectional trips added to US 377
o 4,400 bidirectional trips added to FM 407

Table 6 summarizes the results of the peak hour intersection analysis for the design year 2045 Build

Condition. Detailed software outputs are included in Appendix G. As shown in Table 6, all study area

intersection movements operate at LOS D or better with the study’s recommended Build improvements.

Table 6. Peak Hour Intersection Analysis Results (Year 2045 Build Conditions)

Intersection

Movement

Build 2045 AM

Delay
(s/veh) —

Build 2045 PM

Delay
(s/veh)

FM 407 Traffic Operational Analysis

Overall Cc 16.1 B 12.2
WBL C 29.4 C 22.2
Recommended FM 407 (12t St) at Boss WBR C 24.2 B 16.0
Range Rd NBT B 19.9 B 12.0
[Signalized]* NBR C 20.8 B 13.0
SBL A 5.0 A 6.5
SBT A 4.0 A 5.8
Overall Cc 21.5 Cc 27.2
WBL B 19.1 B 16.5
FM 407 at Boss Range Rd WBR C 26.8 D 41.7
[Signalized] NBT A 6.7 A 85
NBR A 8.2 B 10.2
SBL C 29.9 C 32.0
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Build 2045 AM Build 2045 PM
Intersection Movement Delay L0S Delay
(s/veh) (s/veh)
SBT A 6.5 A 8.2
Overall Cc 31.3 Cc 28.8
EBL C 34.5 D 53.7
EBT C 24.0 C 22.6
EBR D 37.8 C 26.2
WBLTR C 24.3 C 22.9
FM 407/Downe Rd at FM 156
NBL C 33.6 B 15.0
[Signalized]
NBT D 36.5 C 34.9
NBR B 18.9 B 16.3
SBL C 31.4 C 25.4
SBT B 19.4 B 17.9
SBR A 0.0 A 0.0
Overall Cc 29.6 Cc 26.4
EBL C 23.9 C 23.0
EBT C 26.7 C 25.5
EBR B 11.2 B 11.0
WBL D 40.9 D 39.5
WBT C 23.2 C 22.7
FM 407/E. 5th St at FM 156
WBR D 38.2 D 39.6
[Signalized]
NBL B 19.8 B 19.3
NBT B 17.0 C 20.3
NBR D 37.2 C 21.7
SBL C 31.6 C 24.9
SBT C 23.6 C 22.3
SBR A 9.7 A 9.7
Overall C 31.6 C 214
EBL C 53.0 D 41.6
Recommended FM 407 (12t St) WB Ramp at | EBR D 36.0 C 25.4
FM 156 NBL D 43.9 C 30.6
[Signalized] NBT B 12.2 B 12.4
SBT D 40.8 C 25.3
SBR A 3.4 A 3.4
Overall B 13.5 B 11.9
Recommended FM 407 (12t St) EB Ramp at
EBL C 34.1 D 35.1
FM 156
EBR C 25.6 C 26.8
[Signalized]
NBL C 23.4 B 16.7
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Build 2045 AM Build 2045 PM

Intersection Movement Delay 10S Delay
(s/veh) (s/veh)

NBT A 4.5 A 0.4
SBT B 11.5 B 13.2
SBR B 13.8 B 15.2
Overall C 30.4 C 223
EBTT C 30.6 C 22.6
Recommended FM 407 at FM 407 =B8R ¢ 273 ¢ =220
[Signalized]: WBL C 28.0 D 44.3
WBT B 15.6 B 13.5
NBL B 14.7 B 12.3
NBR D 50.7 C 26.5
Overall D 40.1 D 37.2
EBL C 30.3 C 30.6
EBT D 37.3 C 32.7
EBR D 50.7 D 35.7
WBL D 51.1 D 49.3
FM 407 at Cleveland Gibbs Rd WBT C 23.6 C 23.8
[Signalized] NBL D 53.3 D 53.4
NBT D 37.1 C 33.6
NBR D 52.9 D 37.3
SBL C 27.5 C 22.6
SBT C 26.1 C 27.1
SBR D 50.2 D 54.1
Overall Cc 33.2 Cc 334
EBT C 27.4 C 21.0
EBR C 33.9 C 30.8
FM 407 at I-35W SBFR WBL D 51.1 D 48.2
[Signalized]! WBT C 32.9 C 33.3
SBL D 36.0 D 46.7
SBT C 26.6 C 32.9
SBR C 29.4 D 35.2
Overall D 39.5 D 42.1
EBL D 54.4 D 53.8
FM 407 at I-35W NBFR EBT C 29.9 B 19.4
[Signalized]t WBT C 34.2 D 38.7
WBR D 39.7 D 51.3
NBL C 32.0 D 53.7
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Build 2045 AM Build 2045 PM

Intersection Movement Delay 10S Delay
(s/veh) (s/veh)

NBT c 29.2 D 38.4
NBR D 54.2 D 46.9
Overall D 35.6 D 37.5
EBL C 21.5 D 52.6
EBT D 41.8 C 26.3
EBR C 32.7 C 30.2
WBL D 39.7 c 33.4
FM 407 at US 377 WBT Cc 26.7 D |36.1
[Signalized] WBR D 36.7 D |47.7
NBL D 45.3 D 52.3
NBT C 32.8 D 35.7
NBR c 32.7 c 30.8
SBL c 24.6 c 27.7
SBT D 40.6 D 371
SBR D 41.8 D 44.2
Overall C 28.9 c 33.1
EBL c 32.9 D 45.8
EBT C 26.3 c 21.3
EBR B 12.9 B 14.9
WBL c 22.9 B 191
FM 407 at FM 1830 WBT C_|256 D |429
[Signalized] WBR A 5.7 B 11.9
NBL D 51.6 D 51.7
NBT D 50.9 D 52.5
NBR D 47.6 D 46.1
SBL D 49.0 c 33.6
SBT C 30.4 C 27.3
SBR D |531 D |549
NOTES:

NB, SB, EB, WB = North-, South-, East-, Westbound Intersection Approach

L, T, R = Left, Through, Right, Intersection Approach Turning Movement

(1) -Clustered intersections and Non-NEMA phasing not supported by HCM6 methodology. LOS shown in table were obtained from HCM
2000 Intersection Analysis methodology.
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5. Conclusion

The Texas Department of Transportation (TxDOT) is recommending improvements, via an FM 407 Feasibility
Study, to an approximately 13-mile segment on FM 407 in Denton County, TX (CSJ: 1310-01-045). The
primary goals for these improvements are to improve the daily travel conditions along FM 407, such as
the traffic operations, mobility, and reliability. This report summarizes Traffic Operational Level of Service
(LOS) analysis of the proposed roadway configurations of FM 407 at seven (7) study area intersections within
the study limits. Civil Associates, Inc. has developed a diagrammatic conceptual solution (May 2020) for the
recommended improvements to the corridor. This report will provide Civil Associates, Inc. with the evaluation of
the diagrammatic conceptual solution (May 2020) and necessary documentation for submittal to the TxDOT
Dallas District Office.

The scope of this study is to perform traffic operational analysis along FM 407 within the study limits for the
base year 2018 Existing Conditions using year 2018 AM and PM peak hour traffic volumes collected in the
field, as well as for the projected peak hour traffic volumes design year 2045 No Build Conditions and design
year 2045 Build Conditions. The intersection operational analysis was conducted using AM and PM peak hour
traffic volumes for the base year 2018 Existing Conditions, design year 2045 No Build Conditions and design
year 2045 Build Conditions. One (1) unsignalized intersections and six (6) signalized intersections were
analyzed in the Existing Conditions and (2) unsignalized intersections and (6) signalized were analyzed in the
design year 2045 No Build Conditions. Twelve (12) signalized intersections were analyzed in the design year
2045 Build Conditions. The basic intersection alignment and intersection layout of the recommended

diagrammatic route were obtained from Civil Associates, Inc.

The Level of Service (LOS) analysis indicated that during the base year 2018 Existing Conditions, the
intersections at the existing study area operate at LOS E and F for the following movements:

1. FM 407/Downe Rd at FM 156
e Signalized approach (NBLTR) experiences significant delays during PM peak hours.
2. FM407/E. 5™ St at FM 156
e Signalized approach (WBLTR) experiences significant delays during PM peak hours.
3. FM 407 at I-35W SBFR
e Signalized approaches (WBL and WBT) experience significant delays during AM and PM peak
hours.
4. FM 407 at I-35W NBFR
e Signalized approaches (WBR and NBL) experience significant delays during AM and PM peak
hours.
5. FM 407 at US 377
e Signalized approaches (EBTR, WBL, and SBT) experience significant delays during AM and PM
peak hours.
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The Level of Service (LOS) analysis indicated that during the design year 2045 No Build Conditions, several
intersections continue to operate at LOS E or F:

1. FM 407 at Boss Range Rd
e Unsignalized approach (NBL) experiences significant delays during AM and PM peak hours.
2. FM 407/Downe Rd at FM 156
e Signalized approaches (EBL, EBTR, WBLTR, and NBL) experience significant delays during AM and
PM peak hours.
3. FM407/E. 5% St at FM 156
e Signalized approaches (WBLTR, NBT, NBR, and SBL) experience significant delays during AM and
PM peak hours.
4. FM 407 at Cleveland Gibbs Rd
e Unsignalized approaches (EBL, NBLTR, and SBLTR) experience significant delays during AM and
PM peak hours.
5. FM 407 at I-35W SBFR
e Signalized approaches (EBT, WBL, WBT, SBL, and SBTR) experience significant delays during AM
and PM peak hours.
6. FM 407 at I-35W NBFR
e Signalized approaches (EBL, EBT, WBT, WBR, NBL, and NBTR) experience significant delays
during AM and PM peak hours.
7. FM 407 atUS 377
e Signalized approaches (EBL, EBTR, WBL, WBT, WBR, NBL, NBT, NBR, SBL, SBT, and SBR)
experience significant delays during AM and PM peak hours.
8. FM 407 at FM 1830
e Signalized approaches (EBL, EBTR, WBT, WBR, NBL, NBTR, SBL, and SBTR) experience significant
delays during AM and PM peak hours.

The Level of Service (LOS) analysis indicated that during the design year 2045 Build Conditions, all
intersections operate at LOS D or better with the improvements recommended by TxDOT's FM 407
Feasibility Study.

The stated purpose of this study is to improve the daily travel conditions on FM 407, such as the traffic
operations, mobility, and reliability, by reducing conflicting traffic movements and accommodating future
(year 2045) traffic volumes. The recommended improvements reduce traffic conflicts on FM 407 by placing
signals at every intersection and increasing the number of lanes on FM 407 to six lanes in the project corridor.
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Appendix A
TP&P Traffic Package
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Texas
Department
of Transportation

MEMO

March 16, 2018
To: James K. Selman, P.E., District Engineer
Attention: Ceason C. Clemens, P.E., Director of TPD

Through: William E. Knowles, P.E.
Traffic Analysis Section Director, TPP

From: Bruce R. Uphaus
Planner, TPP

Subject: Traffic Data
CSJ: 1310-01-045
FM 407:
From West of FM 156
To FM 1830

Denton County

Attached is a corridor analysis package for the defined limits of the route.
Please refer to your original memorandum dated February 20, 2018.

If you have any questions or need additional information, please contact Bruce R. Uphaus at
(512) 486-5104.

Attachments

CC: /,/' Godfrey Sendawula, Transportation Specialist, Dallas District

QUR VALUES: People * Accountability « Trust = Honesty
OUR MISSION: Through coliabaration and leadership, we deliver a safe, reliable, and integrated transportation system that enables the movement of people and goods.

An Equal Opportunity Emptoyer



Dallas District

TRAFFIC ANALYSIS FOR HIGHWAY DESIGN (Option C)

December 9, 2019

Total Number of Equivalent 18k
Single Axle Load Applications
One Direction Expected for a

= Base Year Percent 20 Year Period
Average Daily Dir Percent Tandem {2025 1o 2045)
Description of Location Tratlic Dist K Trucks ATHWLD Axles in Flexible s Rigid SLAB
2025 2045 Yo Faclor | ADT DHY ATHWLD Pavement N Pavement
FM 407
Section 1
From West of FM 156 7,900 11,000|54 - 46 11.1 3.3 2.5 10,600 60 963,000 3 1,273,000 8"
To West of I-35W
Denton County
Data for Use in Air & Noise Analysis
Base Year
Vehicle Class % of ADT % of DHV
Light Duty 96.7 97.5
Medium Duty 1.4 11
Heavy Duty 1.9 1.4
Total Number of Equivalent 18k
Single Axle Load Applications
One Direction Expected for a
Base Year Percent 30 Year Period
Average Daily Dir Percent Tandem {2025 to 2055)
Description ol Location Traffic Dist K Trucks ATHWLD Axles in Flexible S Rigid SLAB
2025 2055 % Factor | ADT DHV ATHWLD Pavement N Pavement
FM 407
Section 1
From West of FM 156 7,900| 12,300|54 - 46 11.1 3.3 2.5 10,700 60 1,545,000] 3 2,041,000 8°
To West of I-35W
Denton County




Dallas District

TRAFFIC ANALYSIS FOR HIGHWAY DESIGN (Option C)

December 9, 2018

Total Number of Equivalent 18k
Single Axle Load Applications
One Direction Expected for a

: Base Year Percent 20 Year Period
Average Daily Dir Percent Tandem {2025 to 2045)
Dascription of Location Traffic Dist K Trucks ATHWLD Axles in Flexible 8 Rigid SLAB
2025}ﬁ 2045 % Factor | ADT DHV ATHWLD Pavement N Pavement
FM 407
Section 2
From West of I-35W 19,800 27,300|54 - 46 o oy 2.6 2.0 10,900 40 1,495,000 3 1,818,000 8
To FM 1830
Denton County
Data for Use in Air & Noise Analysis
Base Year
Vehicle Class % af ADT % of DHV
Light Duty 97.4 98.0
Medium Duty 1.4 11
Heavy Duty 1.2 0.9
Total Number of Equivalent 18k
Single Axte Load Applications
One Direction Expected for a
s Base Year Percent 30 Year Period
Average Daily Dir Percent Tandem {2025 lo 2055}
Description of Location Traffic Dist K Trucks ATHWLD Axles in Flexible S Rigid SLAB
2025 2055 Yo Faclor | ADT DHY ATHWLD Pavement N Pavement
FM 407
Section 2
From West of 1-35W 19,800] 30,500|54 - 46 1.1 2.6 2.0 10,900 40 2,394,000 3 2,913,000f 8"
To FM 1830
Denton County




Texas
Department
of Transportation

MEMO

‘ February 20, 2018
To: Transportation Planning & Programming Division
Attention: William E. Knowles, P.E.
From: Dan Perge, P.E.:N»—
Dallas District, Advance Proje elopment
Subject:

Traffic Analysis Packet Request
CSJ: 1310-01-045
FM 407

From West of FM 156 to FM 1830

Denton County

Attached please find traffic data request form and a location map for the above subject project.

Please provide our office with a Consultant Corridor Information Packet. If any additional information
is needed, please contact Godfrey Sendawula at (214)320-6266.

Attachments

RECEIVED TPP
0093 FeB2l 18

OUR VALUES: Peoplie » Accountability = Trust * Honesty
QUR MISSION: Through collaboration and leadership. we deliver a safe, reliable. and integrated transportation system that enables the movement of people and goods.

An Equal Oppcstunsty Empioye




‘ '%.*a Request for Traffic Data %?53{
Dasarrat
of Transportation
Date: 02/16/2018
District: DALLAS County: DENTON CSJ: 1310-01-045
Highway: FM 407

Limits: W of FM 156 to FM 1830

Texas Reference Marker System

From Marker: 558 From Displacement: +0.000 From DFO: 8.401
To Marker: 570 To Displacement: +0.593 To DFO: 21.032
Isitin the UTP: [X]Yes [ |JNo  District Priority: Est. Letting Date: 10/01/2019

Existing Number of Lanes: 2

Proposed Number of Lanes: 6

District Contact Person: _Stephen Endres, P.E.
Phone Number: 214-320-4469

Please attach an 8-1/2" x 11" location map and make note of any existing or proposed development that will be a
traffic generator. NOTE:

The following to be completed (Please mark information to be provided):

1. Basic Highway Traffic Data for pavement design oty e
(No line diagram analysis required) Rl O T
A. Base year/ Beginning year: 2025 , T
B. Forecasted 20 year: 2045 ) L
C. Forecasted 30 year: 2055 i FEB 21 208
D. Directional Distribution ] .2
E. K-factor P e [ |
F. Percent Trucks ADT/DHV . hY TP ‘.
G. Average Ten Heaviest Wheel Loads (ATHWLD) e e j
H. Percent Tandem Axles in the ATHWLD
|. One Directional cumulative 18 KSA at the end of the 20 years/30 years
J. Slab Thickness (8" unless otherwise specified).
K. Structural Number (3 unless otherwise specified):
X 2. Vehicle classification for environmental studies (Air and Noise Analysis)
[] 3. Line diagram analysis (straight line turning movements; please provide line diagram).
(] 4. Complete Corridor Analysis (includes basic highway traffic data for pavement design, environmental
studies and detailed schematic turning movements; please provide detailed schematic).
5. Consultant Corridor Information Packet
[l 6. No build traffic analysis.
L] EA
C1Eis
"] EA/EIS Reevaluation
Note: If complete corridor analysis is requested, please attach a traffic schematic diagram.
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Texas
Department
of Transportation

MEMO

March 6, 2018

To: James K. Selman, P.E.
Attention: Ceason G. Clemens, P.E

From: William E. Knowles, P.E
Traffic Analysis Section Director, TPP

Subject: Traffic Data Request

The Transportation Planning and Programming Division received the following request
February 21, 2018

Request Date: February 21, 2018
CSJ: 1310-01-045
Highway/Limits:

FM 407/W of FM 156 to FM 1830

The project will be entered into our Project Priority List at the priority level requested by the district. If
no priority was indicated in your request, this project will be entered as your district's last priority.
You will be contacted by a member of our staff if additional information is needed.

e

OUR VALUES: People » Accountabllity * Trust * Honesty
OUR MISSION; Through collaboration and leadership, we deliver a safe, reliable, and integrated transportation system that enables the movement of people and goods.

An Equal Opportunity Employer
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Corridot  analysis Worksheet: 2 Sections, 2 Forecast Years, Air & Noise

Project  [FM 407 | District]Dallas
Rd Type lFm Coumylﬂanlon
Dirgction  [Two-Way CSJ|1310-01-045
Limits From West of FM 158 to FM 1830
Section 1 Analyst|bru {
Limits
Sectlion 2
Limits
Date Request| 2/20/2018] Received] 2/21/2018 Started| 3/13/2018 Complelt;_d] 3/14/2018)
District Contact|Godfery Sendawula _ Phone # 214/320-6266
Year ADT's % Trks ADT % Trks DHV
2016 6610 9242 11.2] 10.6 8.4 8
2025 8000 11200 # Trks 896| 1187
2045 11000 15300|DRAFT
2055 12300 17200|PROJECTIONS
SPR Station|S 77 MC Stn|M 935 % Trks 18.06
Year 2016 Dir|]SW leg Num Trks 353
Peak Hour 16.8 Year 2016 Axle Factor 2.81
DD 54 ADT 1955 % Single Axles 0.45
100-DD 46|
K-Factor 11.1 TDM Assignment|
Main Road Growth Rate| 2.4
Growth Rate after 20 Years 2.0 LOD| =
20 Year G.F. Sectn 1 1.875 Sectn 2 1.830 Design Pariod| 20
30 Year G.F. Sectin 1 1.792 Sectn 2 1.786 Design Period 30
# Lanes
Structural Number (SN} 3 Existing 2
Slab Thickness (ST) 8 Proposed 6
Past Projects
Project FM 407
From At Denton Creek
To
Date 7/31/2015
County rDenlon
CSJ 1310-01-027
ftems Done on This Project
Straighl Line Tuming Movements Datailed Schematic Tuming Movements
Traffic Analysis for Highway Design X Field Trip
Vehicle Mix Travel Demand Model Used|
Manual Count Worksheet|
NOTES:
INPUT DATA FOR KIPS: AUTOMATIC
SN, ST 3,8
Section Section 1 Section 2
Des.Yr.| 1stYr 2nd Yr 1st Yr 2nd Yr
Year 1 25 25 25 25
Year 2 45 55 45 55
ADT 8000 8000 11200 11200
% Trks 11.2 11.2 10.6 10.6
GR 1.875 1.792 1.830 1.786
Years 20 30 20 30
FacilType C C C C
S.N. 3 3 3 3
SLAB 8 8 8| 8
WeightSta [ 0 1] 0
AF, 2.81 2.81 2.81 2.81
S.A. 0.45 0.45 0.45 0.45

Page 1

3/14/2018



S ———— A S—
DATA CALCULATIONS FOR USE IN AIR & wJISE ANALYSIS

FHWA Format Vehicle Class. Counts

Light Motorcycles| 1
Duty Passenger| 912
Vehicles Pickup or Van} 689
Single Buses 3
Units Other 2 Axl
3 Axl 7

4 Axles or mor 0
Hﬁuck 34 Axles 20
Combs. 5 Axles|

6 Axles or moreg| 6
Semi- 5 Axles or Iessl i)
Trailer- 6 Axles, 0

Trailer 7 Axies or more|

—i

Number %

Light 1602 81.9

Medivm 71 3.6

Heavy 282 14.4

Trucks 353 18.1
SECTION 1

FM
ADT DHV

Light 88.8 91.6

Medium 2.2 1.7

Heavy 8 6.7
SECTION 2

ADT DHV

89.4 92

2.1 1.6

85 6.4

Total Vehicles 1955

Total Trucks 353

Total Singles 446.0

Total Tandems 547.0

AXLE FACTOR 2.81

SINGLE AX FACT 0.45

INPUT DATA FOR KIPS: AUTOMATIC
SN

, 8T
Section
Design Year
Year1

Year 2

ADT

% Trks
Growth Rate
Years

Facil Type
S.N.

SLAB
WeightSta
Axie Factor
Single Axle

OUTPUT DATA FROM KIPS: ENTER FOR TAHD FORM

SN, ST

3,8

Section Section 1

Section 2

Design Year] 1istYr 2nd Yr 1st Yr

2nd Yr

ATHWLD

%T in ATHWLD

FLEXIBLE

RIGID|

OUTPUT DATA FROM KIPS: ENTER FOR TAHD FORM

SN, ST|

Section

Design Year

ATHWLD|

% T in ATHWLD]|

FLEXIBLE

RIGID

Page 2

3M14/2018



TRAFFIC VOLUME REGRESSION WORKSHEET

March 13, 2018

Enler Bass Year 2020

Pivot Growth Rate at 20 Years from Count Year (most commonly usad).

Pivot Growth Rate (GR) at other than 20 Years from Count Year. [
Enter years from Count Yaar for pivoling Growth Rate

PADJECT: FM 407 District: Dallas
LIMITS: From FM 158 County: Denton
To FM 1830 C8J: 1310-01-045
ROUTE FM 407 FM 407 FM 407 FM 407 FM 407 FM 407
LOCATIO T 37 H119 H 118 H 107 H 108 HE_B
1658 3100 2600 2600 2500 2500 2500
1887 2500 2800 2700 2800 2700 2700
1898 3800 3700 3800 3400 2800 2900
1888 4400 3500 3700 3900 3900 3300
2000 4700 3900 4000 4000 4500 4200
2001 4800 3800 4400 4000 4400 4100
2002 4E00 3300 4500 4300 4800 4800
2003 S400 4800 4800 5_20_? 5200 5500
2004 5300 4800 4400 5500 €500 000
2005 5500 4520 5070 5350 5280 6850
2008 5400 4500 5600 5700 5800 7300
2007 5900 4800 5500 7600 8500 BS00
2008 4500 4000 4500 6200 7300 7300
2009 5200 4400 4500 6100 B00O 7500
2010 4800 4200 5000 7000 8800 B200
2011 5200 4200 5200 7500 11000 10000
2012 5300 4400 5600 7500 9800 89500
2013 5001 4456 5943 8675 8192 8174
2014 4877 4030 5462 7278 9715 §524
2015 3920 3448 5542 6578 B466 8783
2018 4173 3878 8182 6610 8854 9242
Regro1 Reqr02 Aegrdd Regro4 RegrdS R Reqr07? Regr08 Regr0d Regri0 Regrii Ragri2
[Low Linear Annual Growth Rate 0.1% 01% 1.3% 1.8% 22% 2.2%
Forecast Lnr. An. Grwth Rate ol 1.0%E3E 0| 0.9% O 22%3 O 30%E O] 3% o] 37%
High Linear Annual Growth Rate 1.9% 1.7% 3.2% 4.2% 52% 51%
Estimated Standard Deviation 705.93 549.78 451.18 678.58 967.83 744.81
B (Siope) 50 41 1ar 235 382 378
A (Intarcept) 4198 3828 3365 3156 2710 2783
A= Q.401 0417 0.884 0.907 0.926 0.953
Confidence interval +- 5% D147 o 00% &1 37 o4 0% €1 B8 +i-90% C198) +4-90% 1133 o DO% 1 149
Avg. of selaclad Foracaat Linear Annual Growth Ratas: 2.4% Avg. of all Forecast Linear Annual Growth Rales: 24%
(GR's for Non-Regression vol's caly | | ] 1 ] ] ] | | |
PROJECTIONS OF ABOVE TRAFFIC VOLUME DATA TO FORECASTED YEARS
|Pre-20/Pivot Yr Growth Rates Selection
Use last Count Year from above. [£]
Usa Relative Low & Non-Regression GR's O
Do not use last Count Year from sbave. [ Use Reiative Frest & Non-Regression GR's O
Enier any one of pravious Use Relative High & Non-Regression GR's
count years from above.] 2010 Use Avp. of Selectad Low Growth Rates O 1.3%
Usa Avg. of Selected Forecast Growth Rates @ 24%]

Use Avg. of Al Low Growth Rates QO
Use Avg. f All Forecast Growth Rates O

Use Highest Foracast Growth Rate O
Usa Lowast Forscast Growth Rats O

9.g. for pivoli th ten years from Count Year, snter 10) 10
| Enter Model Year| |
Optional input: SPR Station, Yr Post-20/Pivot Year Growth Rate  Nole: H Pre-20/Pivol Yr GR
Optional Input: _ K-Factor Enter Earllest Variable Year| 2015 is 2.0% or loss, that rate Is used in the projections, not the rata below.
Optional input:  Dir. Dist, Enter Latest Variable Year| 2025 Enter Growth Rals most 2.0%
HOUTEI FM 407 FM 407 FM 407 FM 407 Fi 407 Fid 407
LDCATFDNi T37 H 119 H 118 M 107 H 108 H 88
20/PIVOT YA AN. GROWTH RATE| 2.4% 24% 2.4% 2.4% 24% 24%
Count Year -gmsl 4173 3a7e 6182 6610 8854 9242
Base Yaur - '.mu] 4600 4200 6eop 7200 8700 10100
Ten Yaar Forscast - 2030] 5600 5200 8300 8800 11800 12300
Twenty Year Forecast - 2040] 6500 8000 9600 10300 13800 14400
Thirty Year Forecast - 2050[ 7300 6800 10900 11600 15600 18300
Forty Yaar Forgcast - 2060] 8200 7600 12100 13000 17400 18100
GR Plvot Year Foracast - 2036' 6200 5708 8100 8800 13100 13700
Enrliast Var Yr Freat - 2015) 4100 3800 6000 6500 8600 2000
Latest Var Y Froat - 2025 5100 4700 __7500 8000 10800 11200
Model Year Forecast -
Mode! Traffic Assignment|
Diiterance of Model Yr Forocast
from Model Traffic Assignmant
Above Ditferanca in DOHV
% Dilfarance of Model Yr Forecast
from Mods! Trafic Assignment




. @ Texas Dej._.iment of
Transportation c MSZ

l Traffic Count Database System (TCDS)

Classification Report

Location ID |M335_SW Located On |SH 220 County [Erath
Counted By At junction of US 67 Community |-
Start Date [Tue 4/19/2016 Loc On Alias Station |M935_SW
Start Time |12:00:00 AM Direction |SW Agency |Texas DOT
Source Sensor Type Owner |Stacay Lewis
Axle Factor |0.821 Count Status |Accepted

Filename |M-935.16

FHWA-Scheme F Classification @'

> < > < >
Time |cyeis |°21| up (25| Su [ S0 | S | 2 |20 | 2u | 320 | 2w | Sau [#4t5[TOTA

12:00 AM| O 7 2 0| 0 0 0 0 6 0 0 0 0 |0]0O] 15
1:00AM| 0 1 0 0] 0 0 0 0 4 0 ] 0 0 olo 5
2:00AM| © 3 1 0 1 0 0 0 3 0 0 0 0 |0]o 8
3.00AM| O 5 1 0 0 0 0 0 17 0 0 0 0 (0]of 23
400AM| 0O 7 3 0 1 0 0 0 7 0 0 0 0 [0]Jo] 18
5:00AM] 0 (15] 12 J 0o | 2 0 0 0 B 0 0 0 0 0j0]| 37
6:00AM| 0 J22] 25 | 1 0 1 0 2 17 1] 0 0 0 0j0) 68
7.00AM| O J40]| 40 | O | 5 0 0 1 10 0 0 0 0 ojo} 96
8:00AM| O J36]| 33 | 0| 4 1 0 1 12 1 0 0 0 0j0| 88
9:00AM| O |56] 38 | O g 0 0 2 20 0 0 0 0 0]0| 125
10:00AM| O |59] 43 | O 6 0 0 2 15 0 0 0 0 010) 125
11:00M| 0 [74] 56 | 0 7 0 0 0 18 5 0 Q 1 0jo| 161
1200PM[ 0 |57[ 48 | o 6 0 0 1 14 0 0 0 0 [(0]O] 126
1:00PM| 1 |70| 46 | O [ 2 1 0 2 15 0 0 0 0 [0JO] 137
200PM| O |77] 56 | 0 | 4 1) 0 2 10 0 0 0 0 |00 148
300PM| O |[87] 64 | O | 5 3 0 2 12 0 0 0 0 |ojo] 173
400PM| 0 74| 52 | 1 4 1 0 0 10 0 0 0 0 (ojo| 142
5:00PM| O [76) 59 | O 1 0 0 1 14 0 0 0 0 [(0]O]| 151
6:00PM|] 0 51| 5 1 0 4] 0 0 12 0 0 0 0 0/0) 115
700PM| O |23]| 24 | O | O 0 0 0 10 0 0 0 0 0|0)] 63
8:00PM| 0 |23]| 14 [ O 1 0 0 2 5 0 0 0 0 0]0]| 45
9:00PM{ O 120] 13 | O 0 0 0 0 7 0 0 0 0 0jo| 40
10.00PM] 0 14| 5 0 0 0 0 1 8 0 0 0 0 0j0f 28
11:00PM] O 9] 3 0 0 0 0 1 4 0 0 0 0 0{oj 17

TOTAL 1 |912( 689 | 3 | 58 | 7 0 20 |258| 6 0 0 1 0]0] 1955




Station Number M 935

MANUAL COUNT DESIGN DATA - FHWA FORMAT

Optional Misc. Info. (loc., eic.)

Direction _ SW leg

2016

Light Duty Vehicles

Motorcycles

Type of Truck Number of Single Axles Tandem Axle Sets
Single Units Trucks Mult. Mult.
Buses 4 3 2 6 0 0
2-D 5 58 2 116 0 0
3-Axle 6 7 1 7 1 7
4-Axle 7 0 1 0 1 0
Single Traller
3-4-Axle 8 20 2.5 50.0 0.5 10.0
5-Axle 9 258 1 258 2 516
6-Axle 10 6 1 6 2 12
Multi-Trailers
5-Axle 11 0 5 0 0 0
6-Axle 12 0 4 0 1 0
7-Axle 13 A 3 3 2 2
Total [ 353] 446.0 547.0
{Singles + Tandems) / Total Trucks = Axle Factor 2.81
(Singles Axles / (Singles + Tandems)) 0.45

Passenger Cars 912

Pickup or Van 689

Single Units Buses 3
Other 2 Axle 58

3 Axles 7

4 Axles or more 0

Single Trailer 3-4 Axles 20
5 Axles 258

6 Axles or more 6
Multi-Trailers 5 Axles or less [i] |
6 Axles 0

7 Axles or more 1

Light 1602

Medium 71

Heavy 282

Trucks 353

Total Vehicles 1955

%T of Tot. Veh. 18.1

Num. of Trucks 353

Axle Factor 2.81

% Single Axles 0.45
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District : Wichita Falls

Route: 4.5 miles southeast of US0082, Gainesville
Collection Type : PERM

LocationiD: S77

Transportation Planning and Programming Division's
Statewide Traffic Analysis and Reporting System |l

High Hourly Volumes for Year for 1/1/2016 - 12/31/2016
Criteria: Location ID = s77

County: Cooke

Community :  Gainsville
On Road: FM0372
AADT: 1,276

Roadbed: ML

Ordinal High Hour Date Day of Week Hour Volume | K Factor | Peak Direction | Directional Distribution
1 B8/12/20186 Friday 5pm-6pm 215 16.8 SB 59

2 6/29/2016 Wednesday Spm-6pm 175 13.7 SB 57
3 9/2/2016  Friday 2am-3am 173 136/ NB 100
4 BM2/2016  Friday 10pm-11pm 167 131 SB 56
5 12/110/2016 Saturday 10am-11am 163 12.8| NB 81
6  7/27/2016 Wednesday 1pm-2pm 161 126 SB 61
7 3M7/2016 Thursday = 10am-11am 160 12.5 NB 51
8 7/8/2016  Friday Spm-6pm 160 125 SB 61
9  5/23/2016  Monday 7am-8am 158 124 NB 58
10, 4/21/2016  Thursday 5pm-6pm 157 123! sB 56
20 11/9/2016 Wednesday Spm-6pm 147 11.5 SB 65
25  2/4/2016 Thursday Spm-6pm 144 1.3 SB 57
30 6/24/2016 Friday Spm-6pm 142 111 SB 54
35 10/26/2016 Wednesday Spm-6pm 142, 11.1 SB 51
40 5/3/2016)  Tuesday Spm-6pm 139 10.9| SB 52
45 9/7/2016 Wednesday 5pm-6pm 138 10.9| SB 66
50  12/2/2016  Friday 5pm-6pm 138 10.8| SB 71
75 10/22/2016|  Salturday 12pm-1pm 134 10.5/ SB 51
100  3/24/2016  Thursday 5pm-6pm 130 10.2 SB 55
125| 12/21/2016] Wednesday S5pm-6pm 128 10 SB 56
150 2/1/2016 Monday S5pm-6pm 124 9.7 SB 65
175  4/21/2016  Thursday 4pm-5pm 123 96 SB 54
200 2/5/2016  Friday Spm-6pm 121 9.5 SB 55

Generated 3/13/2018 This information has been prepared for intemal use within the

Texas Department of Transportation.

Page 1 of 1
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Texas
Department
of Transportation r7 A j ——
" (

PRO T=EcT
MEMO

July 31, 2015

To: Stan Hall, P.E., Advance Project Development Director
Attention: Moose Saghian, P.E., Director of TPD

Through: William E. Knowles, P.E.
Traffic Analysis Section Director, TPP

From: Robert C. Williams /U //@M«M‘«Q M
Transportation Analyst, TPP ’

Subject: Traffic Data
CSJ): 1310-01-027
FM 407:
At Denton Creek

Denton County

Attached is a tabulation showing traffic analysis for highway design for the 2016 to 2036 twenty year period
for the described limits of the route. Included is a tabulation showing data for use in air and noise analysis.

Please refer to your original memorandum dated July 24, 2015.

Godfrey Sendawula, Dallas District
Transportation Specialist
Design Division

OUR GOALS
MAINTAIN A SAFE SYSTEM = ADDRESS CONGESTION = CONNECT TEXAS COMMUNITIES « BEST IN CLASS STATE AGENCY

An Equal Opportunity Employer



TRAFFIC ANALYSIS FOR HIGHWAY DESIGN

Dallas District

July 28, 2015

Total Number of Equivalent 18k
Single Axle Load Applications
One Direction Expectled for

Base Year Percent 20 Year Period
Average Daily Dir Percent Tandem (2016 to 2036)
Dascription of Location Traffic Dist K Trucks ATHWLD Axles in Flexible S Rigid SLAB
2016 2036 % Factor | ADT DHV ATHWLD Pavement N Pavemenl
FM 407
Al Denton Creek 4,800 7,000|60 - 40 1141 11.9 8.9 11,000 40 1,877,000 3 2,381,000{ 8"
Denton County
Data for Use in Air & Noise Analysis
Base Year
Vehicle Class % of ADT % of DHV
Light Duty B88.1 911
Medivm Duty 6.3 4.7
Heavy Duty 5.6 4.2




TK 7IC DATA REQUEST FC. I

DISTRICT: Dallas COUNTY: Denton CSJ: 1310-01-027
HIGHWAY:  FM 407
LIMITS: At Denton Creek
DISTRICT PRIORITY: High EST. LETTING DATE: February 2017
EXISTING NUMBER OF LANES: 2
PROPOSED NUMBER OF LANES: 2

Godfrey Sendawula

DISTRICT CONTACT PERSON:

214-320-6266

TELEPHONE NUMBER:

PLEASE ATTACH A 8-1/2” x 11”7 LOCATION MAP

The following to be completed: (please mark information to be provided)

v

Note:

I

Basic Highway Traffic Data for pavement design.

(No line diagram analysis required)

A
B
D
E
o
G
H
L
3.
K

. Base year / Beginning year: 2016
. Forecasted 20 year: 2036
. Forecasted 30 year:

. K-factor

. Directional Distribution

Percent Trucks ADT/DHV
. Average Ten Heaviest Wheel Loads (ATHWLD)
. Percent Tandem Axles in the ATHWLD
One directional cumulative 18 KSA at the end of the 20 years/30 years
Slab Thickness (8" unless otherwise specified):

. Structural Number (3 unless otherwise specified):

Vehicle classification for environmental studies (Air and Noise Analysis).

Line Diagram Analysis (straight line turning movements; please provide line diagram).

Complete Corridor Analysis (includes basic highway traffic data for pavement design

and environmental studies and detailed schematic turning movements; please provide
detailed schematic).

If a complete corridor analysis is requested, please attach a traffic schematic diagram.
Please make note of any known proposed development that will be a traffic generator.
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Texas

Department
of Transportation
July 21,2015
To: Transportation Planning & Programming Division
Attention: William E. Knowles, P.E.
From: Stan Hall, P.E.

Dallas District, Advance Project Development

Subject: Traffic Data Request

CSJ: 1310-01-027 &, 1310-01-036 (FM 407)
0092-13-024, 025, 026 & 027 (Bl 45-F)
0918-46-287 (CS - Mobberly Rd)
0918-11-088 (CR 340)
0918-11-091 (CR 324)
0918-46-277 (CS - Hilltop Rd)
0918-46-274 (CS - S. Blue Mound Rd)

Denton, Kaufman & Navarro Counties

Attached please find traffic data request forms, and location maps for the above subject projects. Please
provide our office with the requested traffic data. If any additional information is needed, please contact

Godfrey Sendawula at (214)320-6266.
H.;Stan Hall, P.E.

District Advance Project
Development Engineer

i) Tl l:
]
L

Attachments

OUR GOALS
MAINTAIN A SAFE SYSTEM = ADDRESS CONGESTION =« CONNECT TEXAS COMMUNITIES = BEST IN CLASS STATE AGENCY

An Equal Opportunity Employer
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Corridor Analysis Worksheet: 1 Section, 1 Forecast Year, Air & Noise

Project FM 407 J Date for Memorandum| 7/31/2015
Rd Type [FM | District|Dallas
County|Denton
Project  |At Denton Cresk CSJ{1310-01-027
Limits Analyst|RCW |
Date:  Request| 7/24/2015] Received[ 7/24/2015 Started| 7/28/2015| Completed| 7/28/2015
District Contact Phone #
ADT's % Trks
Year ADT ADT DHV
Count 2013 4456 11.9 8.9
Base 2016 4800 # Trks 571
Forecast 2036 7000
SPR Station|S-77 MC Stn|M-935 % Trks 17.9
Year, 2013 Dir 3 Num Trks 280
Peak Hour 13.0 Year 2013 Axle Factor 243
DD 60 ADT 1561 % Single Axles 0.68
100-DD 40
K-Factor 1.1
Main Road Growth Rate 2.6' TDM Assignment|N/A
Growth Rate after 20 Years 2.0

Section 1 Growth Factor 2.292

Design Period 20} | LOD| 99999¢
# Lanes
Structural Number (SN) 3 Existing 2
Slab Thickness (ST) 8 Proposed 2
T. Log
Past Projects ADT
Project |FM 407 % Growth Rate
From At Draw K-Factor
To 1.0 mile EaST OF fm 156 DD
Date 9/2/2008 % Trucks ADT
County  |Denton % Trucks DHV
CsJ 1310-01-036 MC Station
SPR Station
items Done on This Project
Straight Line Tuming Movements No Detailed Schematic Tuming Movements No
Teaffic Analysis for Highway Design Yes Field Trip No
Vehicle Mix Yes Travel Demand Mode! Used No
Manual Count Worksheel Yes
NOTES:
M.C. Station M-1089 don't have station by legs, last time by legs was 1988. So | used M-1019-3
See Attachments for T-log

Page 1 71282015



DATA CALCULATIONS FOR USE IN AIR & NOISE ANALYSIS
® FHWA Format (O Texas 6 Format FHWA Format Data
Light Motorcycles, 11]Light Duty Passenger Number %
Duty Passenger 751)Vehicles  Panel & Pickup]| Light 1281 82.1
Vehicles Pickup or Van 519]Single Buses Medium 148 9.5
Single Buses 10{Units Other 2 Axle Heavy 132 8.5
Units Other 2 Axle 122 3 Axle Trucks 280 17.9
3 Axles 26| 4 Axle or More
4 Axles or more 1| Truck 3 Axle SECTION 1
Truck 3-4 Axles 32|Combs. 4 Axle FM {
Combs. 5 Axles 85 5 Axle| ADT DHV
6 Axles or more 4 6 Axle or more Light 88.1 91.1
Semi- 5 Axles or less 0)Semi- 5 Axle Medium 6.3 4.7
Trailer- 6 Axles Of Trailer- 6 Axle Heavy 5.6 4.2
Trailer 7 Axles or more O] Trailer 7 Axle or more|
Total Vehicles 1561
Total Trucks 280
Total Singles 460.0
Total Tandems 221.0
AXLE FACTOR 2.43
SINGLE AX FACT _Tssl

INPUT DATA FOR KIPS: AUTOMATIC

SN, ST 3,8
Year1 16
Year 2 36
ADT 4800
% Trks 11.9
Growth Rate 2.292
Years 20
Facil Type C
S.N. 3
SLAB 8
Weight Sta 99999
Axle Factor 2.43
Single Axle 0.68

OUTPUT DATA FROM KIPS: ENTER FOR TAHD FORM

SN, ST 3,8
ATHWLD 11000
% T in ATHWLD 40
FLEXIBLE| 1877000
RIGID| 2381000

Page 2
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Appendix B
Geometry and Analysis Exhibits

Appendix




Year 2018 & Year 2045 No Build
Intersection Geometry & Analysis
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