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1.0 Project Background

In 2020, the Texas Department of Transportation (TxDOT) completed the US 380 Collin County Feasibility Study
that recommended the development of a new freeway facility extending across the county from the Denton
County to the Hunt County line. One of the projects of independent utility identified in the Feasibility Study was
improving east-west traffic along US 380 near downtown McKinney. The Project location and termini are shown
in the Project Location Map provided in Attachment A. The purpose of this Project is to improve east-west mobility
and connectivity for travelers in the Study Area by constructing an 8-lane freeway on new location north of existing
US 380 including frontage roads and grade-separated interchanges.

The need for the proposed action is because population growth within the central portion of Collin County,
primarily the City of McKinney, has caused increases in current and forecasted traffic volumes that exceed the
capacity of US 380 between Coit Road and Farm to Market (FM) 1827, leading to increased congestion, reduced
mobility, and higher crash rates compared to other similar roadways in the region.

Roadway projects may be subject to a quantitative Carbon Monoxide Traffic Air Quality Analysis (CO TAQA)
analysis if the project will add capacity, is a Federal Highway Administration (FHWA) and/or Federal Transit
Administration (FTA) project, has a design year annual average daily traffic (AADT) greater than 140,000 vehicles
per day (vpd), affects a major intermodal facility or port located in proximity to a populated area, or public concern
has been raised regarding CO emissions. The proposed Project would increase capacity and the AADT in the
design year is above 140,000 vpd for several segments analyzed; therefore, a CO TAQA is required. This
assessment is based on the issues discussed and the resolutions agreed upon during a conference call with
TxDOT ENV, the North Central Texas Council of Governments (NCTCOG), and Burns & McDonnell on March 11,
2022. Notes from this coordination call may be found in Attachment B.

1.1. Existing Facility

The existing highway system consists of US 380 (University Drive) from Coit Road through the City of McKinney
to FM 1827/New Hope Road W. Existing US 380 and its connections to US 75 and SH 5 near the center of the
Study Area serves as the primary connection between the eastern and western portions of Collin County and the
rest of the Dallas Metroplex. In 2022, US 380 through the Study Area is a 6-lane divided arterial with a variable
curbed median and right- and left-turn lanes at numerous at-grade intersections and driveways and a grade-
separate interchange at US 75. The at-grade intersections from Coit Road to FM 1827 are all signalized. Inside
shoulders vary from non-existent to 4 feet in width with 8-foot-wide outside shoulders consistent throughout the
section. The pavement width, including intermittent turn lanes both eastbound and westbound, ranges from 85
to 124 feet. The existing right-of-way (ROW) width varies from 121 feet to 241 feet.

A project to widen existing US 380 east of McKinney from Airport Drive to County Road (CR) 458 (CSJs 0135-03-
046 and 0135-04-033) was environmentally cleared on January 15, 2020, and is anticipated to let for
construction in February 2024. This project would widen the existing 4-lane 7.2 mile-long section of US 380 to a
6-lane divided urban facility with a raised median and new curb and gutter drainage within the existing highway
ROW.
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1.2. Proposed Facility

The proposed US 380 McKinney Project would construct an 8-lane, access-controlled freeway with 2-lane, 1-way
frontage roads on each side connecting Coit Road and existing US 380 on the west within the Town of Prosper
with FM 1827 and existing US 380 on the east within the City of McKinney. The freeway would be constructed,
primarily on new location, within an anticipated ROW width ranging from 350 feet to 1,580 feet depending on
location, with an average width of 420 feet. The end-to-end Build Alternatives (illustrated in Figure 1-1) range in
length from approximately 14.8 miles to approximately 16.3 miles. Frontage roads may be eliminated, and the
primary travel lanes may be depressed (lowered) or elevated (on bridge/viaduct) to minimize impacts on
sensitive resources. The freeway facility would include ramps, direct connector roadways, frontage roads, and
arterial roadways to support connectivity to the existing roadway network. A multi-level interchange is proposed
at US 75/SH 5 with grade-separated interchanges at other primary local roadways within each segment. The
western end of the project would transition to an at-grade intersection near Coit Road with a grade-separated
interchange connecting the east end of the new location alignment to existing US 380 near FM 1827.

The four Build Alternatives (Purple, Blue, Brown, and Gold) are considered under the US 380 future Build
scenarios. Each Build Alternative is comprised of three segments with all Build Alternatives sharing a common
central segment — Segment E. The Build Alternatives are comprised of the following lettered segments as

illustrated in Figure 1:

Purple Alternative — A+E+D Brown Alternative — B+E+C
Blue Alternative — A+E+C Gold Alternative — B+E+D

Figure 1: Proposed US 380 Build Alternatives
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Modifications may continue to be made to the alignments as the study progresses.
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The individual segments are discussed in detail in the sections below. Detailed figures of each Build Alternative
are included in Exhibit 3. In some areas, auxiliary lanes may be constructed along the mainlanes and extended
turn lanes may be provided along the frontage roads.

1.2.1 Segment A — Coit Road to CR 161/Future Ridge Road

Segment A would begin at an at-grade intersection at existing US 380 and Coit Road with three travel lanes in
the eastbound direction and three travel lanes with two left-turn lanes in the westbound direction separated by
a wide median (intended as an interim design solution with the travel lanes converting to frontage roads and the
median reserved to accommodate future freeway mainlanes). Just east of Lakewood Drive, the at-grade freeway
section along the existing US 380 alignment would transition to an elevated roadway with four travel lanes in
each direction separated by a center concrete barrier and 2-lane, 1-way frontage roads on both sides of the
mainlanes to provide access to the local roadway network. The freeway would bridge over future Independence
Parkway and continue east where it would be elevated over N. Custer Road where a directional diamond (DDI)
interchange would be constructed to connect local traffic with the frontage road system. As the alignment
continues east, it would be elevated over N. Stonebridge Drive. After crossing N. Stonebridge Drive, the alignment
would be lowered (depressed) passing under Fleetwood Street before climbing back above grade as it curves
north on new location past the future connection to W. University Drive (existing US 380). The alignment would
stay elevated on bridge over Wilson Creek then on earthen embankment with bridged/grade-separated crossings
of CR 124/future Wilmeth Drive, future Bloomdale Road, and CR 161/future Ridge Road before tying into
Segment E. Frontage roads on both sides of the mainlanes would be carried throughout Segment A from
Lakewood Drive to CR 161/Future Ridge Road.

1.2.2 Segment B - Coit Road to CR 161/Future Ridge Road

Like Segment A, Segment B would begin at an at-grade intersection at existing US 380 and Coit Road with three
travel lanes in the eastbound direction and three travel lanes with two left-turn lanes in the westbound direction
separated by a wide median (intended as an interim design solution with the travel lanes converting to frontage
roads and the median reserved to accommodate future freeway mainlanes). East of Lakewood Drive near Red
Bud Drive, the alignment would turn northward on new location carrying the four travel lanes in each direction
separated by a center concrete barrier and 2-lane, 1-way frontage roads on both sides of the mainlanes to
provide access to the local roadway network. The freeway would bridge over future Independence Parkway, a
Soil Conservation Service Reservoir, and a new connection back to future University Drive (existing US 380). The
alignment would continue elevated in a northeasterly direction on an earthen embankment with bridged/grade-
separated crossings of Rutherford Branch, FM 2478/N. Custer Road, and Wilson Creek, then transitioning back
to an elevated roadway on earthen fill with bridged/grade-separated crossings of future N. Stonebridge Drive,
Stover Creek, and future Bloomdale Road West before tying into Segment E. Frontage roads on both sides of the
mainlanes would be carried throughout Segment B from Lakewood Drive through future Bloomdale Road West.

1.2.3 Segment E— CR 161/Future Ridge Road to East of SH 5

Segment E is common to all of the Build Alternatives and primarily follows the alignment of existing Bloomdale
Road along the northern edge of McKinney. The anticipated ROW width along Segment E varies from
approximately 350 feet to 1,580 feet to accommodate the new multi-level interchange with US 75. Segment E
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begins at CR 161/future Ridge Road continuing the four elevated-mainlanes in each direction separated by a
center concrete barrier and 2-lane, 1-way frontage roads on both sides of the mainlanes to provide access to
the local roadway network. Segment E would be elevated on earthen fill embankment with retaining walls and
grade-separations provided at FM 1461/Lake Forest Drive, future CR 1006, Bloomdale Road East, CR
164/future Hardin Boulevard, and Community Avenue. At Community Avenue the bridge structure would extend
northeast on new location to cross the Honey Creek floodplain, accommodate the new multi-level interchange
at US 75, span Spur 195, and cross the East Fork Trinity River floodplain and connect to SH 5. Frontage roads
on both sides of the mainlanes would be carried throughout Segment E from CR 161/future Ridge Road through
the interchange with SH 5.

1.2.3 Segment C — East of SH 5 to Existing US 380/FM 1827

Segment C joins the east end of Segment E to cross the East Fork Trinity River floodplain and travels roughly
south, parallel to, and east of the floodplain until it turns to the east-southeast to connect to existing US 380
near FM 1827. Segment C would be elevated on bridge over the East Fork Trinity River floodplain and the Dallas
Area Rapid Transit (DART)/Dallas, Garland, and Northeastern (DGNO) rail line continuing the four elevated-
mainlanes in each direction separated by a center concrete barrier and 2-lane, 1-way frontage roads on both
sides of the mainlanes to provide access to the local roadway network. After crossing the floodplain, the new
location alignment would remain elevated on earthen embankment with grade-separated crossings of CR 338,
tributaries to the East Fork Trinity River, and FM 1827. Existing local roadways including CR 338, CR 331/future
Wilmeth Road, CR 335, CR 332, and FM 2933 would be accessible from the frontage roads. Frontage roads on
both sides of the mainlanes would be carried throughout Segment C from east of SH 5 through the interchange
at FM 1827 tying into existing US 380 west of Private Road 5446.

1.2.3 Segment D - East of SH 5 to Existing US 380/FM 1827

Segment D joins the east end of Segment E to cross through the East Fork Trinity River floodplain and extends
roughly south, parallel to, and west of the East Fork Trinity River until it connects to existing US 380 near Airport
Drive and then follows existing US 380 to FM 1827. Segment D would be elevated on bridge over the East Fork
Trinity River floodplain and Mcintyre Road/future Wilmeth Road for the full length of the new location alignment
until it ties into existing US 380. The 2-lane, 1 way frontage roads on both sides of the mainlanes would be
carried throughout Segment D from east of SH 5 through the interchange at Airport Drive and then connect at-
grade to US 380 near FM 1827. Woodlawn Road would connect to the frontage roads.

CO TAQA Technical Report 4
CSJ 0135-02-065, 0135-03-053, 0135-15-002



2.0 Carbon Monoxide Traffic Air Quality Analysis

The purpose of this Project is to improve east-west mobility and connectivity for travelers in the Study Area by
constructing an 8-lane, access controlled freeway with 2-lane, 1-way frontage roads on both sides of the
mainlanes between Coit Road and FM 1827. This CO TAQA was performed in accordance with TxDOT’s
“Environmental Guide: Volume 2 Activity Instructions”. The methodology, assumptions, and procedure used in
the CO TAQA are discussed in detail in the following sections. The Build Alternatives (described in Section 1.2)
was reviewed as a part of the CO TAQA performed for the ETC year (2030) and the Design year (2050).

2.1. Background Information

If a roadway project has Federal Highway Administration (FHWA)/Federal Transit Administration (FTA)
involvement, is adding capacity, and has an AADT greater than 140,000 vpd combined volume along the
mainlanes and frontage roads, a quantitative CO TAQA is required to be performed for the Project. Several cross-
sections were taken along each study segment to determine the 2050 AADT for each cross-section along the
proposed alignments. These cross-sections included the mainlanes for the new construction, frontage roads, as
well as any ramps. The cross-sections analyzed for each study segment were detailed in a memo dated August
3,2022. See Attachment B for detailed cross-section analysis information. The maximum AADT traffic counts for
the US 380 McKinney study segments are detailed in Table 1.

Table 1: US 380 McKinney Proposed Study Segment Average Annual Daily Traffic Volumes

Exceeds 140,000

2030 2050
Segment |\ 1oximum AADT | Maximum AADT Tﬁ?egﬁ%\?
A 96,700 148,100 Yes
B 93,000 142,900 Yes
c 75,800 117,300 No
D 84,600 130,900 No
E 100,500 154,200 Yes

(a) AADT = average annual daily traffic in vehicles per day (vpd)

Since the Design year (2050) vehicle volumes for Segments A, B, and E are predicted to exceed the 140,000
vpd threshold, a quantitative analysis is required for the Project. While only three segments were determined to
exceed the 140,000 thresholds, a quantitative CO TAQA was performed on each study segment (A through E) for
consistency. An Air Quality Consultative Call was held on March 11, 2022, with TxDOT to discuss the modeling
procedure. Because there are signalized intersections included as part of the Project in the area where the daily
volume threshold was exceeded, it was determined in the call that the CAL3QHC air dispersion model would be
used in the analysis.

2.2. Analysis Methodology

In this CO TAQA analysis, both the ETC and Design years, 2030 and 2050 respectively, were reviewed, since they
the Design year is predicted to exceed the analysis threshold of 140,000 vpd for Segments A, B, and E.
Additionally, even though the ADT threshold was not exceeded for Segments C and D, these segments were also
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analyzed. The Annual Daily Traffic (ADT) was determined from the information received from the TxDOT
Transportation Planning and Programming Division and analyzed by HDR, Inc. HDR, Inc. also provided peak
hourly traffic volumes for the ETC and Design years using a VISSIM analysis. The future roadway links were
determined based on roadway geometries and traffic volumes provided. The ADT was used to determine which
cross-sections of the road have the highest traffic counts for the future build scenarios (ETC and Design year). It
was determined that the same areas have the highest traffic counts for both the ETC and Design year within
each study segment. HDR, Inc. provided AM and PM peak hourly traffic volumes, the maximum of which was
chosen for each roadway segment to be modeled. Table 2 through Table 6 show the information for the links
analyzed in the build scenarios for the ETC and Design year models.
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Table 2: Segment A Build Traffic Volumes by Link

) ) ETC (2030) Design Year (2050)
Modeled Link Link Type .- - - |
Peak Hour
WB US380 A West Mainlanes 26,600 2,420 | 40,400 3,610
WB US380 A East Mainlanes 37,600 3,200 57,400 4,810
EB US380 A East Mainlanes 37,400 3,420 57,400 5,230
EB US380 A West Mainlanes 30,100 2,940 | 46,200 4,440
WB US380 A ONR Ramps 11,000 1,000 | 17,000 1,520
EB US380 A OFR Ramps 7,300 740 | 11,200 1,150
EB US380A Frontl Frontage Roads 10,500 980 16,200 1,480
EB US380A Front2 Frontage Roads 10,600 990 16,400 1,500
EB US380A Front3 Frontage Roads 8,400 780 13,000 1,180
EB US380A Front4 Frontage Roads 8,300 770 12,800 1,160
WB US380A Frontl Frontage Roads 21,900 2,040 33,600 3,100
WB US380A Front2 Frontage Roads 11,000 1,060 16,800 1,610
WB US380A Front3 Frontage Roads 11,100 1,040 16,900 1,590
WB US380A Front4 Frontage Roads 11,000 1,030 16,700 1,570
SB Tremont Local Road 2,500 210 3,800 330
NB Tremont Local Road 2,400 220 3,700 330
SB Driveway Local Road 2,200 210 3,400 320
NB Driveway® Local Road 2,200 210 3,400 320
SB Stonebridge N Local Road 9,200 760 13,900 1,170
SB Stonebridge M Local Road 10,100 860 15,300 1,280
SB Stonebridge S Local Road 10,800 920 16,400 1,390
NB Stonebridge N Local Road 9,900 900 15,000 1,380
NB Stonebridge M Local Road 9,900 920 15,100 1,410
NB Stonebridge S Local Road 10,500 910 16,000 1,360
Stonebridge U Local Road 100 10 200 20
SB University N Local Road 3,400 440 5,200 670
SB University M Local Road 3,700 480 5,700 730
SB University S Local Road 11,000 1,220 16,900 1,880
University U Local Road 100 20 200 30
NB University N Local Road 11,400 1,120 17,600 1,710
NB University S Local Road 13,200 1,280 | 20,300 1,960

(a) SB = southbound, FR = frontage road, NB = northbound, ML = mainlane, ADT = average daily traffic,
DHV = design hour volume
(b) Traffic information provided by HDR, Inc indicated zero traffic on this road. The southbound direction of
this roadway was used to approximate the traffic on this road segment.
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Table 3: Segment B Build Traffic Volumes by Link

) ) ETC (2030) Design Year (2050)
Modeled Link Link Type .- - - |
Peak Hour
WB US380 B West Frontage Roads 47,000 3,980 72,100 6,100
WB US 380 B Mainlanes 37,700 3,380 | 57,900 5,180
EB US380B West Frontage Roads 46,000 4,040 70,800 6,180
EB US 380 B Mainlanes 38,300 3,500 | 59,000 5,280
WB US380B Frontl Frontage Roads 8,600 670 13,100 1,040
WB US380B Front2 Frontage Roads 9,200 690 14,000 1,030
WB US380B Front3 Frontage Roads 9,300 710 14,200 1,060
EB US380B Frontl Frontage Roads 7,700 720 11,800 1,120
EB US380B Front2 Frontage Roads 7,600 710 11,600 1,100
EB US380B Front3 Frontage Roads 7,200 680 11,000 1,060
SB University N Local Road 2,400 280 3,700 440
SB University M Local Road 8,100 870 12,400 1,370
SB University S Local Road 9,800 980 14,900 1,540
NB University S Local Road 12,000 780 18,500 1,180
NB University M Local Road 9,300 540 14,300 850
NB University N Local Road 6,700 520 10,300 830
SB Prestwick N Local Road 1600 170 2,500 270
SB Prestwick S Local Road 1200 120 1,900 200
NB Prestwick N Local Road 1800 150 2,800 210
NB Prestwick S Local Road 1800 140 2,800 200
SB Indep N Local Road 1,200 120 1,900 200
SB Indep M Local Road 1,600 170 2,500 270
SB Indep S Local Road 4,200 380 6,500 560
NB Indep S Local Road 3,400 230 5,100 350
NB Indep M Local Road 1,800 150 2,800 210
NB Indep N Local Road 1,800 140 2,800 200
WB Connector Local Road 2,900 260 4,600 370
EB Connector Local Road 1,900 130 2,900 220

(c) SB = southbound, FR = frontage road, NB = northbound, ML = mainlane, ADT = average daily traffic,
DHV = design hour volume

(d) Traffic information provided by HDR, Inc indicated zero traffic on this road. The traffic for these roads
was approximated using similar road types.

CO TAQA Technical Report 8
CSJ 0135-02-065, 0135-03-053, 0135-15-002



Table 4: Segment C Build Traffic Volumes by Link

ETC (2030) Design Year (2050)
Modeled Link Link Type

EB Front 1 Frontage Roads 13,400 1,300 20,400 1,910
EB Front 2 Frontage Roads 12,800 1,230 19,400 1,820
EB Front 3 Frontage Roads 12,500 1,200 18,900 1,770
EB Front 4 Frontage Roads 14,400 1,350 22,100 2,050
EB Front 5 Frontage Roads 14,500 1,360 22,300 2,070
EB US380C West Mainlanes 23,600 2,140 | 36,100 | 3,360
EB US380C East Mainlanes 24,200 2,210 | 37,100 | 3,450
EB Exist US380 Frontage Roads 38,700 3,570 | 59,400 | 5,520
EB US380C ONR Ramps 600 80 1,000 110
West U Local Road 300 30 500 50
East U Local Road 100 10 200 20
WB US380C ONR Ramps 8,600 840 | 13,300 | 1,250
WB Exist US80 Frontage Roads 37,100 3,510 | 57,900 | 5,270
WB US380C West Mainlanes 20,500 2,100 | 32,600 | 3,150
WB US380C East Mainlanes 29,100 2,940 | 45,900 | 4,400
WB Front 1 Frontage Roads 16,600 1,410 25,300 2,120
WB Front 2 Frontage Roads 16,500 1,400 25,100 2,100
WB Front 3 Frontage Roads 13,400 1,250 20,400 1,870
WB Front 4 Frontage Roads 13,700 1,270 20,900 1,910
WB Front 5 Frontage Roads 5,100 510 7,600 690
NB University Local Road 13,300 1,280 | 20,000 | 1,920
NB FM1827 S Local Road 8,900 910 | 13,300 | 1,290
NB FM1827 N Local Road 6,700 650 | 10,000 850
SB FM1827 N Local Road 5,700 570 8,800 850
SB FM1827 S Local Road 11,000 900 | 16,800 | 1,340
SB University Local Road 13,500 1,140 | 20,300 | 1,720

(a) SB = southbound, FR = frontage road, NB = northbound, ML = mainlane, ADT = average daily traffic, DHV
= design hour volume
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Table 5: Segment D Build Traffic Volumes by Link

ETC (2030) Design Year (2050)

Modeled Link

Link Type

EB US380D Frontl Frontage Roads 900 80 1,400 120
EB US380D Front2 Frontage Roads 13,300 1,260 20,000 1,810
EB US380D Front3 Frontage Roads 17,400 1,640 26,200 2,350
EB US380D Front4 Frontage Roads 17,300 1,630 26,000 2,330
EB US380D Front5 Frontage Roads 12,500 1,130 18,900 1,630
EB US380D Front6 Frontage Roads 12,600 1,140 19,100 1,650
EB US380D West Mainlanes 30,200 2,810 | 46,500 | 4,410
EB US380D East Mainlanes 26,100 2,430 | 40,300 | 3,870
EB US380 Exist Frontage Roads 38,700 3,570 | 59,400 | 5,520
WB US380 Exist Frontage Roads 37,100 3,510 | 57,900 | 5,270
WB US380D East Mainlanes 21,000 2,090 | 33,800 | 3,150
WB US380D West Mainlanes 25,700 2,610 | 41,300 | 3,900
WB US380D Frontl Frontage Roads 16,100 1,420 24,100 2,120
WB US380D Front2 Frontage Roads 16,000 1,410 23,900 2,100
WB US380D Front3 Frontage Roads 20,000 1,910 30,400 2,830
WB US380D Front4 Frontage Roads 20,100 1,920 30,600 2,850
WB US380D Front5 Frontage Roads 15,400 1,400 23,100 2,100
WB US380D Front6 Frontage Roads 2,700 270 4,100 400
EB US380D OFR Ramps 4,100 380 6,200 540
West U Local Road 100 10 200 20
East U Local Road 100 10 200 20
WB US380D ONR Ramps 4,700 520 7,500 750
SB FM1827 S Local Road 800 110 1,300 150
SB FM1827 N Local Road 5,600 650 9,000 920
NB FM1827 S Local Road 6,400 640 9,600 930
NB FM1827 N Local Road 5,600 570 8,400 810

(a) SB = southbound, FR = frontage road, NB = northbound, ML = mainlane, ADT = average daily traffic, DHV

= design hour volume
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Table 6: Segment E Build Traffic Volumes by Link

ETC (2030) Design Year (2050)

Modeled Link Link Type

WB US380E Frntl Frontage Roads 16,500 1,570 | 25,300 | 2,370
WB US380E Frnt2 Frontage Roads 4,800 600 7,400 900
WB US380E Frnt3 Frontage Roads 4,700 590 7,200 880
WB US380E Frnt4 Frontage Roads 9,500 970 | 14,600 | 1,460
WB US380E Frnt5 Frontage Roads 9,600 980 | 14,800 | 1,480
WB US380E Frnt6 Frontage Roads 13,300 1,190 | 20,300 | 1,800
WB US380E Frnt7 Frontage Roads 5,900 480 9,000 740
WBUS380E1 Mainlanes 44,900 4,280 | 68,900 | 6,420
WB US 380E 2 Mainlanes 37,500 3,570 | 57,600 | 5,360
WBUS 380E3 Mainlanes 41,200 3,780 | 63,100 | 5,680
WB US 380E 4 Mainlanes 29,500 2,810 | 45,200 | 4,210
WB US380E OFR1 Ramps 7,400 720 | 11,300 | 1,080
WB US380E ONR Ramps 3,700 210 5,500 320
WB US380E OFR2 Ramps 11,700 970 | 17,900 | 1,470
EB US380E Frntl Frontage Roads 14,200 1,300 | 22,200 | 1,920
EB US380E Frnt2 Frontage Roads 6,100 700 9,600 1,050
EB US380E Frnt3 Frontage Roads 6,000 690 9,400 1,030
EB US380E Frnt4 Frontage Roads 10,800 1,160 | 16,200 | 1,850
EB US380E Frnt5 Frontage Roads 10,900 1,170 | 16,400 | 1,870
EB US380E Frnt6 Frontage Roads 13,900 1,380 | 21,300 | 2,090
EB US380E Frnt7 Frontage Roads 5,000 410 7,600 630
EB US380E 1 Mainlanes 30,700 2,800 | 47,300 | 4,170
EB US380E 2 Mainlanes 38,800 3,400 | 59,900 | 5,040
EB US380E 3 Mainlanes 35,800 3,170 | 55,000 | 4,730
EB US380E 4 Mainlanes 44,700 4,030 | 68,700 | 6,010
EB US380E ONR1 Ramps 8,900 970 | 13,700 | 1,460
EB US380E OFR Ramps 3,000 230 4,900 310
EB US380E ONR2 Ramps 8,100 600 | 12,600 870
SB Lake Forest N Local Road 15,900 1,610 24,200 | 2,410
SB Lake Forest M Local Road 14,700 1,480 22,400 | 2,220
SB Lake Forest S Local Road 8,500 880 13,200 1,340
NB Lake Forest S Local Road 8,000 790 13,300 1,190
NB Lake Forest M Local Road 9,400 950 15,700 1,300
NB Lake Forest N Local Road 15,400 1,550 24,900 | 2,200
Lake Forest UE Local Road 100 10 200 20
Lake Forest UW Local Road 100 10 200 20

(a) SB = southbound, FR = frontage road, NB = northbound, ML = mainlane, ADT = average daily traffic, DHV

= design hour volume
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In discussions with TxDOT, it was determined the Dallas District Area emission rate look up tables (ERLT) would
be used in this analysis to determine the carbon monoxide (CO) emission rates for each of the links. The ERLT
were created by TxDOT using MOVES2014; the inputs are discussed and detailed in TxDOT’s “Useful Information:
Carbon Monoxide (CO) Traffic Air Quality Analysis (TAQA) Emission Rate Lookup Tables (ERLT)” which came into
effect June 2016 and were updated in June 2021. The free-flow lookup tables are divided up by roadway type
(Urban Unrestricted Access, Urban Restricted Access, Rural Unrestricted Access, and Rural Restricted Access)
and vehicle speed. The area was determined to be urban, so only the Urban ELRTs were utilized in this analysis.
The mainlanes and ramps were determined to be restricted use, and thus the Urban Restricted emission table
was utilized for those emission factors while frontage and local roads utilized the Urban Unrestricted emission
tables. The idling lookup tables provide expected idling emissions for each year starting in 2020 and extending
to 2050. Traffic speed information was provided by HDR, Inc. and was used to determine the CO emission factors
to use from the ERLT. The emission factors used in the CAL3QHC model are listed in Table 7 through Table 11.
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Table 7: Segment A CO Emission Factors by Link

Road Name Average Speed CO Emission Average Speed CO Emission
(miles per hour) Factor . (miles per hour) Factor .
(grams per mile) (grams per mile)
WB US380 A West 70 1.332 70 0.842
WB US380 A East 69 1.282 69 0.807
EB US380 A East 67 1.177 67 0.734
EB US380 A West 68 1.230 68 0.771
WB US380 A ONR 43 0.989 43 0.581
EB US380 A OFR 58 0.963 58 0.577
EB US380A Frontl 44 1.017 44 0.593
EB US380A Front2 43 1.027 43 0.598
EB US380A Front3 44 1.017 44 0.593
EB US380A Front4 13 1.851 13 1.043
WB US380A Frontl 30 1.260 30 0.715
WB US380A Front2 43 0.989 43 0.598
WB US380A Front3 43 1.027 43 0.598
WB US380A Front4 15 1.789 15 1.014
SB Tremont 12 1.889 12 1.061
NB Tremont 25 1.285 25 0.708
SB Driveway 31 1.237 31 0.703
NB Driveway 31 1.237 31 0.703
SB Stonebridge N 13 1.851 13 1.043
SB Stonebridge M 18 1.660 18 0.941
SB Stonebridge S 38 1.096 38 0.632
NB Stonebridge N 38 1.096 38 0.632
NB Stonebridge M 17 1.698 17 0.963
NB Stonebridge S 6 2.393 6 1.300
Stonebridge U 19 1.626 19 0.922
SB University N 6 2.393 6 1.300
SB University M 42 1.038 42 0.603
SB University S 54 1.014 54 0.611
University U 20 1.595 20 0.904
NB University N 10 1.988 10 1.107
NB University S 27 1.274 27 0.711
Idlinga - 1.435 - 0.532

(a) Idling emissions are in grams per vehicle per hour (g/veh-hr)
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Table 8: Segment B CO Emission Factors by Link

Road Name Average Speed CO Emission Average Speed CO Emission
(miles per hour) Factor . (miles per hour) Factor .
(grams per mile) (grams per mile)
WB US380 B West 44 0.984 44 0.579
WB US 380 B 59 0.964 59 0.579
EB US380B West 45 0.979 45 0.578
EB US 380 B 68 1.230 68 0.771
WB US380B Frontl 40 1.006 40 0.586
WB US380B Front2 43 0.989 43 0.581
WB US380B Front3 43 1.027 43 0.598
EB US380B Frontl 45 1.007 45 0.589
EB US380B Front2 45 0.979 45 0.589
EB US380B Front3 32 1.215 32 0.692
SB University N 6 2.393 6 1.300
SB University M 42 1.038 42 0.603
SB University S 53 1.010 53 0.607
NB University S 54 1.014 54 0.611
NB University M 4 2901 4 1.542
NB University N 17 1.698 17 0.963
SB Prestwick N 26 1.279 26 0.710
SB Prestwick S 11 1.934 11 1.082
NB Prestwick N 14 1.818 14 1.027
NB Prestwick S 11 1.934 11 1.082
SB Indep N 11 1.934 11 1.082
SBIndep M 26 1.279 26 0.710
SBIndep S 28 1.269 28 0.712
NB Indep S 25 1.285 25 0.708
NB Indep M 14 1.818 14 1.027
NB Indep N 11 1.934 11 1.082
WB Connector 29 1.264 29 0.713
EB Connector 27 1.274 27 0.711
Idling2 - 1.435 - 0.532

(a) Idling emissions are in grams per vehicle per hour (g/veh-hr)
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Table 9: Segment C CO Emission Factors by Link

Road Name Average Speed CO Emission Average Speed CO Emission
(miles per hour) Factor . (miles per hour) Factor .
(grams per mile) (grams per mile)
EB Front 1 45 1.007 45 0.589
EB Front 2 44 1.017 44 0.593
EB Front 3 13 1.851 13 1.043
EB Front 4 40 1.061 40 0.613
EB Front 5 40 1.061 40 0.613
EB US380C West 71 1.434 71 0.911
EB US380C East 69 1.282 69 0.807
EB Exist US380 62 1.104 62 0.683
EB US380C ONR 47 0.974 47 0.576
West U 22 1.454 22 0.815
East U 19 1.626 19 0.922
WB US380C ONR 45 0.979 45 0.578
WB Exist US80 63 1.123 63 0.697
WB US380C West 69 1.282 69 0.807
WB US380C East 69 1.282 69 0.807
WB Front 1 44 1.017 44 0.593
WB Front 2 10 1.988 10 1.107
WB Front 3 41 1.049 41 0.608
WB Front 4 41 1.049 41 0.608
WB Front 5 44 1.017 44 0.593
NB University 31 1.237 31 0.703
NB FM1827 S 16 1.741 16 0.987
NB FM1827 N 36 1.135 36 0.652
SB FM1827 N 8 2.140 8 1.179
SB FM1827 S 23 1.393 23 0.776
SB University 44 1.017 44 0.593
Idlinga - 1.435 - 0.532

(a) Idling emissions are in grams per vehicle per hour (g/veh-hr)
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Table 10: Segment D CO Emission Factors by Link

Road Name Average Speed CO Emission Average Speed CO Emission
(miles per hour) Factor . (miles per hour) Factor .
(grams per mile) (grams per mile)
EB US380D Frontl 45 1.007 45 0.589
EB US380D Front2 59 1.056 59 0.647
EB US380D Front3 59 1.056 59 0.647
EB US380D Front4 35 1.157 35 0.663
EB US380D Front5 56 1.027 56 0.624
EB US380D Front6 56 1.027 56 0.624
EB US380D West 69 1.282 69 0.807
EB US380D East 67 1.177 67 0.734
EB US380 Exist 64 1.141 64 0.710
WB US380 Exist 42 1.038 42 0.603
WB US380D East 53 0.960 53 0.572
WB US380D West 59 0.964 59 0.579
WB US380D Frontl 56 1.027 56 0.624
WB US380D Front2 17 1.698 17 0.963
WB US380D Front3 52 1.006 52 0.603
WB US380D Front4 52 1.006 52 0.603
WB US380D Front5 59 1.056 59 0.647
WB US380D Front6 60 1.065 60 0.654
EB US380D OFR 64 1.047 64 0.642
West U 21 1.522 21 0.858
East U 19 1.626 19 0.922
WB US380D ONR 58 0.963 58 0.577
SB FM1827 S 4 2.901 4 1.542
SB FM1827 N 31 1.237 31 0.703
NB FM1827 S 41 1.049 41 0.608
NB FM1827 N 11 1.934 11 1.082
Idlinga - 1.435 - 0.532

(a) Idling emissions are in grams per vehicle per hour (g/veh-hr)
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Table 11: Segment E CO Emission Factors by Link

Road Name Average Speed | CO Emission Factor | Average Speed | CO Emission Factor
(miles per hour) (grams per mile) (miles per hour) (grams per mile)
44

WB US380E Frntl 44 1.017 0.593
WB US380E Frnt2 43 1.027 43 0.598
WB US380E Frnt3 43 1.027 43 0.598
WB US380E Frnt4 10 1.988 10 1.107
WB US380E Frnt5 44 1.017 44 0.593
WB US380E Frnt6 45 1.007 45 0.589
WB US380E Frnt7 43 1.027 43 0.598
WBUS380E1 67 1.177 67 0.734
WB US 380E 2 68 1.230 68 0.771
WB US380E3 68 1.230 68 0.771
WB US380E 4 70 1.332 70 0.842
WB US380E OFR1 54 0.959 54 0.572
WB US380E ONR 47 0.974 47 0.576
WB US380E OFR2 52 0.962 52 0.573
EB US380E Frntl 44 1.017 44 0.593
EB US380E Frnt2 45 1.007 45 0.589
EB US380E Frnt3 12 1.889 12 1.061
EB US380E Frnt4 41 1.049 41 0.608
EB US380E Frnt5 41 1.049 41 0.608
EB US380E Frnt6 42 1.038 42 0.603
EB US380E Frnt7 45 1.007 45 0.589
EB US380E 1 71 1.434 71 0.911
EB US380E 2 69 1.282 69 0.807
EB US380E 3 69 1.282 69 0.807
EB US380E 4 68 1.230 68 0.771
EB US380E ONR1 45 0.979 45 0.578
EB US380E OFR 61 0.987 61 0.597
EB US380E ONR2 46 0.976 46 0.577
SB Lake Forest N 7 2.249 7 1.231
SB Lake Forest M 15 1.789 15 1.014
SB Lake Forest S 47 1.003 47 0.591
NB Lake Forest S 4 2.901 4 1.542
NB Lake Forest M 26 1.279 26 0.710
NB Lake Forest N 47 1.003 47 0.591
Lake Forest U E 19 1.626 19 0.922
Lake Forest UW 19 1.626 19 0.922
Idling2 - 1.435 - 0.532

(a) Idling emissions are in grams per vehicle per hour (g/veh-hr)
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The TxDOT “Environmental Guide: Volume 2 Activity Instructions” specifies parameters to be used in the
CAL3QHC air dispersion model. These parameters are listed below. Number of queuing lanes was dependent on
specific queuing road. Detailed queuing data can be found in Attachment C.

Table 12: CAL3QHC Modeling Parameters

Model Parameter Model Input

Wind Speed 1m/s
Stability Class 4/Class D (Urban)
Settling Velocity 0cm/s
Deposition Velocity 0cm/s
Mixing Height 1000 m
Wind Directions 0 to 360 degrees in 10-degree increments
Surface Roughness lcm
Background CO 1-hour: 1.7 ppm
Concentration 8-hour: 1.4 ppm
(a) m/s = meter per second, cm/s = centimeter per second, m = meter,

cm= centimeter, ppm = parts per million

Because signalized intersections are expected to be constructed at crossroads along US 380, it was determined
that CALQ3HC was to be used, which requires additional inputs for the queuing lanes. The inputs for used for
the queuing lanes at intersections in the areas analyzed for US 380 frontage roads and local roads are shown
below. It was assumed that the queuing parameters would not change between the ETC year (2030) and Design
year (2050); these parameters are utilized in both modeling scenarios.

Table 13: Queuing Parameters

Model Parameter Model Input

Average Total Signal Cycle Length 90 seconds

Average Red Total Signal Length Frontage Road: 40 seconds
Clearance Lost time 2 secondsa

Approach Volume Peak Hourly Volume
Saturation Flow Rate 1,600

Signal Type Pre-timeda

Arrival Rate Average progression2

(a) Denotes default parameters used in the model

2.3. Receptor Determination

ADT traffic counts for the build (ETC and Design year) scenarios were analyzed to determine the areas where the
cross-sections have the largest traffic counts. The same area was determined to have the highest traffic counts
for both the ETC and Design year build scenarios for each segment. Once these areas were determined, receptors
were placed at either end of the thinnest cross-section of the roadway and at the location of the closest expected
ambient area. The receptor locations can be seen in Exhibit 3 located in Attachment A.
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The tables used to create the input files, as well as the modeling files (both input and output), are included in
Attachment C. The traffic data used to perform the CO TAQA is included in Attachment D.

2.4. CO Modeling Results

Based on the information discussed above, CAL3QHC was run for the area of concern for both the ETC year
(2030) and the 2050 design year. The 1-hour and 8-hour CO concentrations are listed in Table 14 and Table 15
below.

Table 14: Carbon Monoxide 1-Hour Modeling Results

2030 Build Concentration (ppmA4) 2050 Build Concentration (ppm4)
NAAQSA |

Receptor deled k d deled k d
N Modeled Backgroun Total Modele Backgroun Total (ppm)
Concentration Value Concentratlon Value

Receptor A1 0.1 1.7 1.8 35
Receptor A2 0.2 17 1.9 0.2 17 1.9 35
Receptor A3 0.2 1.7 1.9 0.2 1.7 19 35
Receptor A4 0.1 1.7 18 0.0 1.7 17 35
Receptor B1 0.0 1.7 1.7 0.0 17 17 35
Receptor B2 0.1 1.7 1.8 0.1 17 1.8 35
Receptor B3 0.0 1.7 1.7 0.0 17 17 35
Receptor C1 0.0 1.7 1.7 0.0 1.7 1.7 35
Receptor C2 0.0 1.7 1.7 0.0 1.7 1.7 35
Receptor C3 0.1 1.7 1.8 0.1 17 1.8 35
Receptor C4 0.2 1.7 1.9 0.2 17 1.9 35
Receptor C5 0.1 1.7 1.8 0.1 1.7 1.8 35
Receptor C6 0.1 1.7 1.8 0.1 1.7 1.8 35
Receptor D1 0.0 1.7 1.7 0.0 1.7 1.