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i\"\ ' ENVIRONMENTAL SERVICES, INC.
\ 9401-C Southern Pine Boulevard
I Charlotte, North Carolina 28273

TECHNICAL MEMORANDUM

TO: Carl Gibilaro, PE
PBS&J
FROM: Paul Petitgout
DATE: February 12, 2010
RE: Review for Potential On-Site Mitigation

Monroe Connector/Bypass
STIP R-3329 and R-2559
Mecklenburg and Union Counties, North Carolina

The purpose of this memorandum is to document potential on-site mitigation opportunities
within the project study area to possibly aid in meeting the compensatory mitigation requirements
of the proposed Monroe Connector/Bypass. For purposes of this memorandum, “on-site” is
defined as an area in the vicinity of the preferred alternative, extending from the US 74/1-485
interchange near the town of Matthews in Mecklenburg County, to between the towns of
Wingate and Marshville along US 74 in Union County.

Site Selection Methodology

Potential restoration sites were identified by examining aerial photography in areas where
wetlands and streams were found to be coincident with disturbed land uses. Based on aerial
photography interpretation, areas judged to have restoration/enhancement potential were
recorded and those areas without potential were discounted. Specific methodology and data used
in identifying wetland and stream restoration sites are described separately in this section. Aerial
photography used in the identification of all restoration/enhancement sites was provided by
PBS&J. The aerial photography, in concert with other data sets including soils (SSURGO
database), hydrology, contour data (NCDOT), and county parcel data were used to locate the
potential mitigation areas.

Site selection criteria were developed with consideration for guidance from the United States
Army Corps of Engineers (USACE 2003) and the North Carolina Ecosystem Enhancement
Program (NCEEP 2004). The following guidelines were generally observed:
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Stream Restoration/Enhancement

e Stream projects must have a minimum of 50 feet conservation easement on both sides
of the stream for the entire project length. Easements are measured from the top of
the stream bank on both sides of the stream. The easement may be wider if there is
room for additional planting (up to 200 feet from the top on either side of the stream)
or if there is a wetland component to the project (no easement width limit).

0 One side of stream must be free of utilities.

o0 Streams with a utility on one side must have a 50 foot easement in addition to
any existing utility easement. The width of the utility cannot count towards
the 50 foot requirement.

e The stream segment proposed for restoration must be greater than or equal to 2,000
linear feet in length; however, exceptions may be made under certain circumstances.
There is no maximum length for a stream project. Stream restoration opportunities
that are less than 2,000 linear feet, but involve relocation of the existing stream as a
result of the proposed roadway, were also considered.

e Less than 10 square miles drainage area (typically 1% and 2" order streams, 3 order
streams in some cases), and no greater than a 3™ order stream.

e Proposed stream segments can be perennial or intermittent as indicated on USGS 24K
Quadrangle Maps and/or in the NRCS Soil Surveys. No more than 50 percent of the
proposed restoration or enhancement project can be intermittent.

e Proposed stream segments cannot generally occur over more than three property
parcels that are under different ownership.

Wetland Restoration/Enhancement

e Hydric soils must be present (might be relic).

e Original wetland hydrology is altered by ditching, tile drains, filling, or other means
caused by human influences.

e Proposed wetland restoration area lacks appropriate wetland vegetation.

e Minimum of 2 acres (unless associated with a stream project) in size, but no
maximum.

e Site is not comprised entirely of invasive vegetation species (i.e. manageable within
reason).

After identification of potential mitigation opportunities, sites were further evaluated in the field.
Field evaluations at prospective mitigation sites were performed over the course of two days by
staff with extensive experience in mitigation implementation. Evaluations included an
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assessment of soils, hydrology, vegetative cover, and landscape/watershed characteristics. Sites
were evaluated with consideration for an existing buffer and proximity to existing jurisdictional
systems. Notes were collected regarding species composition, soil matrix and chroma, and any
site constraints (e.g. active farming, culverts, utilities). Site photos were also collected.

Based on this review, ESI indentified over 25 sites, totaling approximately 2,000 acres that
potentially contain stream mitigation opportunities. Of the 25 sites that had mitigation potential,
21 of them were not recommended because they violated one or more of the guidelines listed
above. Four of the sites located during this review are considered viable mitigation opportunities
and are described below (Table 1), and their general locations depicted on Figure 1. It should be
noted that, in general, the mitigation opportunities extended across multiple parcels, which
makes procuring these areas as potential mitigation sites much more difficult. However, all of
the sites selected for review contain no more than three ownerships.

Table 1. Parcel Data for Selected Mitigation Opportunities.

PIN Owner Mailing Address Acreage Mitigation Site Number
M7081003 Vance Adam Sherin (and 7216 Oak Spring Road 45.3 Site 1
07081003 others) —Heirs Indian Trail, NC 28079 45.3
Vance Adam Sherin (and 7403 Stinson-Hartis Road Site 1

07081002 others) — Heirs Indian Trail, NC 28079 32.2
227 W. Trade Street Site 1

K7078011 Crosland — Fairhaven LLC Charlotte, NC 28202 84.6
3725 Morningstar Drive Site 1

07078012C Kathleen Bowden Mathews, NC 28105 17.1
Carlton Tyson (and PO Box 748 Site 2

07027033 90 others), Trustee Monroe, NC 28111 60.7
PO Box 429 Site 2

07027033A Franklin W. Howey, Jr. Monroe, NC 28111 37.0
2211 White Store Road Site 3

08303014 Billy F. Acycoth Monroe, NC 28112 38.3
Thomas Ray & Judy H. 3310 Poplin Road Site 3

08273001 Poplin Monroe, NC 28110 182.0
02211024 Thomas E. & Sarah H. PO Box 131 16.4 Site 4

02211024 H Traywick Wingate, NC 28174 38.5
206 Charter Street Site 4

02211024 G NCDOT Albemarle, NC 28001 66.8

Following field evaluations, ten parcels were found that contain opportunities for stream
mitigation. These parcels are grouped into 4 sites (Sites 1-4) and are described below. Figures
and photographs for each site are also provided. All of the recommended sites will require
additional analysis and feasibility studies to determine the full mitigation potential.

Site 1: Oak Spring Road Site
Mitigation Opportunity: Stream Enhancement

Site one (Figure 2, Photo Plate 1), the Oak Spring Road Site, is located approximately 2,500 feet
north of the intersection of Oak Spring Road and Stinson-Hartis Road, in western Union County.
The site consists of four tax parcels, two of which are under the same ownership. The potential
mitigation area consists of a severely degraded, 2,000 foot stream reach of North Fork Crooked
Creek. Cattle operations on this property have severely degraded the overall stability and water
quality of this reach of North Fork Crooked Creek. Stream enhancement potential exists due to
the reach’s degraded dimension and profile along with its non-existent riparian buffer. Riffles
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and pools appear to be ill-formed and mid-channel bars are also forming, causing this stream
reach to become more unstable.

Stream enhancement techniques that could possibly be utilized for this reach include (but are not
limited to) bank stabilization, the use of in-stream structures to redefine the stream profile,
construction of bankfull benches (where appropriate), the planting of a riparian buffer, and
exclusion of the cattle from the restored riparian buffer area through fencing. No contact has
been initiated with the landowner(s). Additional analysis and feasibility studies will be required
to determine if stream mitigation activities are both practical and cost effective for this site.

The mitigation activity multiplier for stream enhancement ranges from 1.0 to 2.5, depending on
the range of techniques that are prescribed for a particular site. With this range of multipliers in
mind, a stream reach of approximately 2,000 linear feet would generate approximately 800 to
2,000 stream mitigation units (SMU). The USACE, in conjunction with NC Division of Water
Quality (NCDWQ) and all other relevant regulatory agencies, will ultimately determine the
mitigation credit ratio for each mitigation project.

Site 2: Rocky River Road Site
Mitigation Opportunity: Stream Enhancement

Site two (Figure 3, Photo Plate 2) is located approximately 3,000 feet north of the intersection of
Rocky River Road and Secrest Shortcut Road. The site consists of two tax parcels that total
approximately 97.8 acres. The current land use would be characterized as cultivated agricultural
land. The site contains approximately 1,800 linear feet of perennial stream and 1,800 linear feet
of intermittent stream that would be available for mitigation. Both reaches can be generally
described as having relatively steep banks, low sinuosity and a non-existent riparian buffer. The
stream banks are eroded in some areas as a result of the lack of a maintained buffer between the
stream and the cultivation activities.

Mitigation potential within Site 2 consists of stream enhancement opportunities along
approximately 1,800 linear feet of perennial stream and 1,800 linear feet of intermittent stream.
Stream enhancement approaches that are appropriate for the perennial and intermittent reaches of
Site 2 include (but are not limited to) the excavation of a bankfull benches (when necessary), the
use of in-stream structures to redefine the stream dimension and profile, and the planting a
riparian buffer that will enhance stream bank stability, increase channel shading, and provide
travel corridors for wildlife.

The mitigation activity multiplier for stream enhancement ranges from 1.0 to 2.5 depending on
the techniques that are applied to the site. Stream enhancement of approximately 3,600 linear
feet of intermittent and perennial stream could result in 1,440 to 3,600 SMU. The USACE, in
conjunction with NCDWQ and all other relevant regulatory agencies, will ultimately determine
the mitigation credit ratio for each mitigation project.

Site 3: Poplin Road Site
Mitigation Opportunity: Stream Enhancement

Site three (Figure 4, Photo Plate 3) is located approximately 2,500 feet north of the intersection
of Poplin Road and Secrest Shortcut Road. The site consists of two tax parcels that total
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approximately 220.3 acres. The current land use would be characterized as cultivated
agricultural land. The site contains approximately 4,225 linear feet of perennial stream that
would be available for mitigation. This reach can be generally described as having relatively
steep banks, low sinuosity and a non-existent riparian buffer. The stream banks are eroded in
some areas as a result of the lack of a maintained riparian area between the stream and the
cultivated agricultural land.

Mitigation potential within Site 3 consists of stream enhancement opportunities along
approximately 4,225 linear feet of perennial stream.  Stream enhancement approaches that are
appropriate for this perennial reach on Site 3 include (but are not limited to) the excavation of a
bankfull benches (when necessary), the use of in-stream structures to redefine the stream
dimension and profile, and the planting a riparian buffer that will enhance stream bank stability,
increase channel shading, and provide travel corridors for wildlife.

The mitigation activity multiplier for stream enhancement ranges from 1.0 to 2.5 depending on
the techniques that are applied to the site. Stream enhancement of approximately 4,225 linear
feet of intermittent and perennial stream could result in 1,690 to 4,225 SMU. The USACE, in
conjunction with NCDWQ and all other relevant regulatory agencies, will ultimately determine
the mitigation credit ratio for each mitigation project.

Site 4: Poplin Road Site
Mitigation Opportunity: Stream Enhancement

Site four (Figure 5, Photo Plate 4) is located approximately 500 feet east of the intersection of
Phifer Road and Forest Hills School Road. The site consists of three tax parcels that total
approximately 121.7 acres. The current land use would be characterized as pasture land. The
site contains approximately 425 linear feet of perennial stream and 2,100 linear feet of
intermittent stream that would be available for mitigation.  Both reaches can be generally
described as having relatively steep banks, low sinuosity and a non-existent riparian buffer. The
stream banks are eroded in some areas as a result of the lack of a maintained buffer between the
stream and the adjacent pasture land.

Mitigation potential within Site 4 consists of stream enhancement opportunities along
approximately 425 linear feet of perennial stream and 2,100 linear feet of intermittent stream.
Stream enhancement approaches that are appropriate for the perennial and intermittent reaches of
Site 4 include (but are not limited to) the excavation of a bankfull benches (when necessary), the
use of in-stream structures to redefine the stream dimension and profile, cattle exclusion fencing,
and the planting a riparian buffer that will enhance stream bank stability, increase channel
shading, and provide travel corridors for wildlife.

The mitigation activity multiplier for stream enhancement ranges from 1.0 to 2.5 depending on
the techniques that are applied to the site. Stream enhancement of approximately 2,525 linear
feet of intermittent and perennial stream could result in 1,010 to 2,525 SMU. The USACE, in
conjunction with NCDWQ and all other relevant regulatory agencies, will ultimately determine
the mitigation credit ratio for each mitigation project.
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Wetland Mitigation Opportunities

During the review for potential wetland and stream mitigation sites, no wetlands sites were
revealed that met the site selection criteria described above. There may be the potential for
wetland mitigation created through the stream mitigation opportunities, but the amount would be
small (potentially less than 0.25 acre).

Literature Cited

NC Ecosystem Enhancement Program. 2004. Guidelines for Riparian Buffer Restoration. NC
Department of Environment and Natural Resources. 12 pp.

US Army Corps of Engineers. 2003. Stream Mitigation Guidelines. USACE Wilmington
District, Regulatory Branch. 26 pp + appendices.

Acknowledgement

ESI would like to acknowledge PBS&J for providing the template for this technical
memorandum.

C-6



218

UNIO
NC-g4

* Sites*

| D Corridor Boundary*
—— Major Roads

[___| County Boundaries

*Location and Extent is Approximate.

102-ON

0 15 3

—

Miles
Sources: ESI; Union County GIS; PBS&J Engineers.

09’6(\

Disclaimer: The information depicted on this figure is for informational
purposes only and was not prepared for, and is not suitable for legal or
engineering purposes. This information presented is not for regulatory review
and is intended for use only by a Professional Land Surveyor prior to
regulatory review.

AS

N 4
D /
/
N /
S /
N\ CABARRYS /
S /
N\ )
N 7
7N\ / STANLY Z
/ N J Q
y 4 N 7/ 2
7/ o
V4 \\\ ( o
// \\/l
// ‘\‘_\ P
MECKLENBMRG // ) //\\\
\\\’/‘\\ //’\ _ // \
\J—\\._//—l \\// N W

Potential On-Site Mitigation Overview Project:  ET09028.00
Date: Jan. 2010
Monroe Connector / Bypass
Drwn/Chkd: JDS/JRN
Mecklenburg and Union Counties, North Carolina Figure: 1
—
File: P:\GeoGra\Projects\Offices\ET\2009\028\GIS\Potential_Mit.mxd Printed: 01/21/2010 9:36 am




""""@a %
P03
07078012C
K7078011
S
S \o
OJXJ
005
North Fork Crooked Creek
1o
5
M7081003 S
% 07081002 9,
D > v
2 N i
D ) >
@ )
&
&
K7081003
S
%
WO
B
D Site Boundaries* Site Parcels
[C] corridor Boundary* 2008 Intermittent Stream*
2008 Pond* == 2008 Perennial Stream*
2008 Wetland* 2009 Intermittent Stream*
B 2009 Pond* — 2009 Perennial Stream*
2009 Wetland* Aerial Interpreted Stream*
Sources: ESI; Union County GIS; PBS&J Engineers. *Location and Extent is Approximate.
U363 only A was ot preparet for, and & mot sitabie fo legalor 9 300 600 RO o &, |
engineering purposes. This information presented is not for regulatory review E <3‘9 Ry
and is intended for use only by a Professional Land Surveyor prior to (@ %
regulatory review. Feet (%
Potential On-Site Mitigation - Site 1 Project:  ET09028.00
Date: Jan. 2010
Monroe Connector / Bypass
Drwn/Chkd: JDS/JRN
Mecklenburg and Union Counties, North Carolina Figure: 2

File: P:\GeoGra\Projects\Offices\ET\2009\028\GIS\Potential_Mit.mxd Printed: 01/21/2010 9:36 am




Photo 1: View of North Fork Crooked Creek and adjacent pastureland comprising Site 1.

Photo 2: View of eroding banks and extensive sediment deposition within Site 1.
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Photo 2: View of eroding banks and extensive sediment deposition within Site 1.

Photo 1: View of North Fork Crooked Creek and adjacent pastureland comprising Site 1.
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within Site 3.

Photo 5: View of channelized UT to East Fork Stewarts Creek and adjacent agricultural field

Photo 6: View of southwestern tributary exhibiting severe bank erosion and non-existent
riparian buffer within Site 3.
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Photo 7: View of unstable channel and adjacent pastureland within Site 4.

Photo 8: View of bank erosion and poor riparian buffer within Site 4.
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To: Christy Shumate, North Carolina Turnpike Authority

From:

Date:

November 16, 2011

Michael Gloden, Atkins

Re: On-Site Mitigation Feasibility Assessment — Monroe Connector/Bypass (STIP No. R-3329/R-2559)

Condition ‘p’ of the Section 404 permit (SAW-2009-00876) issued to the North Carolina Turnpike
Authority (NCTA) for construction of the_ Monroe Connector-Bypass states:

p. Prior to commencing any work on the project, as defined by special condition (e), above, the

permittee shall provide a final mitigation plan, as approved by the District Engineer, for any on-

site mitigation proposed by the permittee, or, in the event on-site mitigation opportunities are

found to be not available to the permittee, he shall provide documentation of this to the District

Engineer prior to commencing any work on the project.

Four on-site mitigation opportunities for the Monroe Connector/Bypass Project were previously

identified by Environmental Services Incorporated (ESI) and summarized in the memo titled “Review for
Potential On-Site Mitigation” dated February 12, 2010. Atkins North America Inc. (Atkins) subsequently
reviewed the four sites and concurs with the ESI findings that the sites offer stream mitigation

opportunities within and nearby to the Alternative D Study corridor. This memo documents landowner

interest in voluntary mitigation opportunities and an evaluation of mitigation feasibility.

Landowner Contact

Atkins contacted landowners of each site (Sites 1-4, Figure 1) in order to determine their interest in

participating in a mitigation project on their land. Contact information was derived from recently

obtained parcel data available from Union County. Landowners of each site were sent a letter (attached)

explaining the opportunity and asked to return their response regarding participation in an enclosed

postage paid envelope. Of the eight landowners contacted four responded favorably, one was not

interested, and three did not respond. Landowner responses are attached to this memo and

summarized in the following table.

Mitigati
: ;gi:e lon PIN Owner Mailing Address Response
M7081003, . . 7216 Oak Spring Road
K7081003 Vance Adam Sherin et al. - Heirs Indian Trail, NC 28079 Not Interested
. . 7403 Stinson Hartis Road
et 07081002 Vance Adam Sherin et al. - Heirs Indian Trail, NC 28079 Not Interested
9335 Harris Corners Pky (Suite
K7078011 MI Homes of Charlotte LLC 100) Charlotte, NC 28269 Interested
3725 Morning Star Drive
0708012C Kathleen Bowden Matthews, NC 28105 No Response
. PO Box 429
' 07027033A Franklin W. Howey, Jr. Monroe, NC 28111 No Response
Site 2 PB Box 748
07027033 90 Carlton Tyson et al. — Trustee Monroe, NC 28111 Interested
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Mlt;gita(:lon PIN Owner Mailing Address Response
. 4548 Seacrest Shortcut Road
o3 08303014 Billy F Aycoth, Sr. — Trustee Monroe, NC 28110 No Response
. 3310 Poplin Road "
08273001 Thomas Ray and Judy H. Poplin Monroe, NC 28110 Interested
Thomas E. and Sarah H. PO Box 131
. 02211024H Traywick Wingate, NC 28174 Interested
Site 4 206 Charter Street
02211024G NCDOT Albemarle, NC 28001 N/A

*Initial response has changed since the landowner entered into an option to purchase agreement with a private mitigation
banker.

Mitigation Feasibility

Atkins determined mitigation feasibility by considering landowner interest and performing a field review
and screening procedure for each site. The field review was conducted to update and verify information
provided by ESI and consisted of a qualitative assessment of mitigation potential and a review for site
constraints. The screening procedure was performed for viable sites and included a review of protected
species and significant natural areas documented by the N.C. Natural Heritage Program (NHP), a review
of cultural and archeological resources within or adjacent to the sites as documented in the Draft and
Final Environmental Impact Statement (DEIS and FEIS), and a review of environmental records from an
Environmental Data Resources (EDR) report. The mitigation feasibility of each site is discussed in detail
below.

Site 1: Not Feasible for Mitigation
Site 1 is located along Oak Spring Road between Stevens Mill Road and Stinson Hartis Road in western

Union County (Figure 2). The Site consists of five tax parcels, of which only one is owned by a landowner
who responded favorably to participating in a mitigation project. The tax parcels are color-coded on
Figure 2 to indicate each landowner’s response. The stream within Site 1 previously identified for
enhancement potential (S008c) is approximately 2000 linear feet in length and located on or adjacent to
the property boundary that divides the five tax parcels. Stream mitigation guidelines (USACE 2003)
require a 50-foot riparian buffer along both stream banks which necessitates participation from all five
landowners of Site 1. The one interested landowner (PIN K7078011) only includes a portion of the total
stream length within the site and does not have ownership of both sides of the stream. Due to lack of
landowner interest necessary to provide the required buffer on each side of the stream, Site 1 is
deemed not feasible.

Site 2: Not Feasible for Mitigation
Site 2 is located north of the intersection of Rocky River Road and Secrest Shortcut Road (Figure 3). The

site consists of two tax parcels, of which only one is owned by a landowner who responded favorably to
participating in a mitigation project. The tax parcels are color-coded on Figure 3 to indicate each
landowner’s response. Site 2 is crossed by the Monroe Connector-Bypass project alignment as indicated
by the permitted construction limits (plus 40-feet) shown on Figure 3. Mitigation opportunities
previously identified within the Site include stream enhancement along S047 (located along the



property boundary between the two tax parcels), S056c¢ (located within the parcel that did not respond),
and SO55 (located within the tax parcel with mitigation interest by the owner). Total stream length is
approximately 2,940 linear feet (excluding the portion within the construction limits). The Site also
includes riparian wetland WX822. Due to lack of landowner interest on parcel 0727033A, stream S047 is
no longer feasible for mitigation. Stream S056c is also no longer feasible for mitigation since
participation by both landowners is necessary to allow for the required 50-foot riparian buffer along
both stream banks. A field review of the site for mitigation opportunities along the remaining resources
(stream S055 and wetland WX822) determined that an existing sewer easement is located adjacent to
the eastern stream bank. The sewer easement follows the entire length of stream S055 and
encompasses a large portion of wetland WX822. Sewer easements require routine maintenance and
therefore preclude the establishment of the required 50-ft riparian buffer. Due to lack of landowner
interest, site constraints from an existing sewer easement, and the crossing of the streams by the
Monroe Connector-Bypass, Site 2 is deemed not feasible.

Site 3: Not Available for Mitigation
Site 3 is located along Poplin Road, north of the intersection with Secrest Shortcut Road. The mitigation

opportunity was previously identified to include stream enhancement along approximately 4,225 linear
feet of stream. Site 3 is no longer available for on-site mitigation by NCTA because the landowners
have signed an option to purchase agreement with a private mitigation banker.

Site 4: Potentially Feasible for Mitigation
Site 4 is located along Forest Hill School Road, southeast of the intersection with Phifer Road, and is

adjacent to the Monroe Connector-Bypass project alignment (Figure 4). The site consists of two tax
parcels, one of which is owned by a landowner who responded favorably to participating in a mitigation
project, and the second tax parcel is owned by NCDOT. The site includes approximately 1,000 linear feet
of an intermittent stream (S161b) located between the Monroe Connector-Bypass mainline and an exit
ramp to Forest Hill School Road. Final design drawings for the Monroe Connector-Bypass show that
S161b will be culverted at each end and stormwater drainage from the new road will be diverted into
the stream at two locations. Mitigation opportunities on the site include stream enhancement (level
2) on S161b with potential for implementing additional best management practices (BMP) to treat
stormwater. Stream enhancement activities that may be appropriate for the site include sloping stream
banks for stabilization (when necessary), planting an appropriate riparian buffer, livestock exclusion, and
stormwater treatment. This project would require the purchase of approximately 2.3 acres of property
to provide a 50-foot buffer on each side of the stream. In addition, the purchase of an additional 2.7
acres of property located between S161b and the Monroe Connector- Bypass is recommended.
Purchase of this property would preclude the potential of a stream crossing to provide access and would
provide a buffer between the project and road. Stream enhancement level 2 of approximately 1,000
feet of stream channel with a mitigation multiplier of 2.5 will result in 400 stream mitigation units
from Site 4. (Multiplier of 2.5 is used because S161b is an intermittent stream).
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The results of the environmental screening for Site 4 include the following:

e Surveys for historic archeological resources, architectural resources, and other cultural
resources were completed for the DEIS (with updates in the FEIS) within the design alternative
that includes Site 4. The survey did not find any cultural resources located within or adjacent to
the site that would prevent the implementation of a stream mitigation project.

® Surveys for protected species were also performed for the DEIS (with updates in the FEIS) within
the design alternative that includes Site 4 and no occurrences of any protected species were
identified.

e Arecent review of the NHP database indicates that no managed areas, significant natural
heritage areas, or element occurrences are located within or adjacent to the site.

® Atransaction screen map and report was obtained from EDR to identify potential
environmental constraints within the Site. The report includes environmental risk records and
locations of known environmental records such as hazardous waste sites, underground storage
tanks, water wells, oil and gas pipelines, and transmission lines. Site 4 was not listed on any
available databases searched by EDR and no known environmental records were found.

e Field investigations identified no historic architectural or archaeological resources, utility
easements, or structures that would prevent the implementation of a stream mitigation project.

Recommendation:

As described above, Sites 1 and 3 are not feasible due to the lack of landowner interest or inability to
acquire the site. Site 2 is not feasible due to lack of landowner interest and site constraints. Although
Site 4 does provide potential for stream mitigation, Atkins does not recommend this site as mitigation
for the following reasons:

1. relatively small size of the project (1000 linear feet)
2. S161b will be culverted at both ends of the project
3. potential impacts associated with stormwater discharges

Atkins believes that this analysis of the four on-site mitigation opportunities provides sufficient
documentation that these sites are not feasible as compensatory mitigation. Upon review and approval
of this document by the NCTA Atkins will prepare a letter to the USACE-Wilmington District, District
Engineer for NCTA signature transmitting these findings.

C-19



%ﬂ% Mitigation Site

D Alternative D Study Corridor

Monroe Connector/Bypass Alignment
— R-2559 Alignment
Data Sources:

Street Map (ESRI)
Right-of-Way (NCTA)

2.5 1.25 0 2.5
s ™" e J Y
MONROE CONNECTOR/BYPASS f
STIP PROJECT NO. R-3329/R-2559 Map Printed November 2011. m
Union County 1

C-20

MITIGATION SITE
LOCATIONS

Figure 1




i
crever® =

07078012C

K7078011

M7081003
/
Q,
§
12

/

07081002

K7081003

Slope Stakes

Perennial Stream
50 Foot Buffer
Mitigation Interest

Yes

o

No Response

ON-SITE MITIGATION: SITE 1

500 250 0 500
e, .
MONROE CONNECTOR/BYPASS f
STIP PROJECT NO. R-3329/R-2559 . .
Map Printed November 2011.
Union County P E F|g ure 2
C-21




07027033 90

— Slope Stakes

Slope Stakes + 40 feet

B sewer

Streams

Perennial
Intermittent

50 FT Buffer

St
- Wetland

60/?
Mitigation Interest

Yes

No Response

500

S055

-mp
Q
Q
-

-
-
-
tnnmmmmn”

250

0 500
ey, et

1

MONROE CONNECTOR/BYPASS
STIP PROJECT NO. R-3329/R-2559

Map Printed November 2011.
Union County

C-22

ON-SITE MITIGATION: SITE 2

Figure 3




phifef

02211024H

Slope Stakes

.3 Slope Stakes + 40 feet

Intermittent Stream

50 FT Buffer
Mitigation Interest

Yes

[ ncoor

500 250 0 500 ON-SITE MITIGATION: SITE 4
e e—
MONROE CONNECTOR/BYPASS f
STIP PROJECT NO. R-3329/R-2559 Map Printed November 2011. .
Union County P E F|g ure 4

C-23



The NCEEP sites that provided the mitigation credits for the Monroe Connector Bypass under USACE 404
permit #2009-00876, and NCDWR 401 permit #2002-0672, are listed in the table below. Credits for the
46,166 mitigation units for warm water streams, and 16.2 mitigation units for wetlands, needed within
the Yadkin CU 03040105, are an amalgamation of restoration, enhancement, creation, and preservation
from these sites. Site locations and additional information can be found at:

http://portal.ncdenr.org/web/eep/interactive-mapping

g
E
@ Mitigation Site Utilized IMS ID# Project Phase
2
(%)
9/18/2009 | Little Buffalo Creek Stream Mit. Site 94147 Construction
7/28/2004 | Beaver Dam-Drowning Creek Il (Rankin Tract) 92164 Long Term Mgmt
4/11/2006 | Helms 172 Monitoring Year 4
7/22/2003 | Back Creek 17 Long Term Mgmt
6/28/2006 | Big Cedar Creek 92532 Monitoring Year 5
9/27/2004 | Lone Mountain 2 -Phase Two 92171 Long Term Mgmt
6/8/2006 Suther 370 Monitoring Year 3
6/30/2010 | UT to Town Creek 94648 Construction
9/24/2009 | Scaly Bark Creek Mitigation Site 94148 Monitoring Year 3
4/11/2005 | Dutch Buffalo Creek Walker 92116 Long Term Mgmt
4/15/2005 | Dutch Buffalo Creek Wickliff 92117 Long Term Mgmt
7/7/2005 Little River Cochran 92113 Long Term Mgmt
5/11/2005 | Barnes Creek Grissom 92106 Long Term Mgmt
12/20/2004 | Bishop Tract-Canal Branch 92162 Long Term Mgmt
1/31/2006 | Uwharrie River Bingham 92108 Long Term Mgmt
10/9/2007 | Uwharrie River Cochran 92109 Long Term Mgmt
2/1/2004 Lambert Tract-Uwharrie River Bluff 92160 Long Term Mgmt
1/23/2006 | Drowning Creek IP Forest Investments 92121 Long Term Mgmt
7/7/2006 601 North Property 92546 Long Term Mgmt
6/30/2010 | Buffalo Flats Restoration Site 94647 Monitoring Year 2
7/21/2006 | Stricker Branch 92556 Close Out
7/18/2006 | 601 West Property 92545 Long Term Mgmt

http://portal.ncdenr.org/web/eepl/interactive-mapping
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NC Department of Transportation Phone:  919-733-3624 x354 Warrant: 2967460

1514 Mail Service Center Fax: 919-733-9247
Raleigh, NC 27699-1514 Internet: www.nedot org

Payment No.: 2001675228

ENVIRONMENTAL BANC & EXCHANGE .
10055 RED RUN BLVD, STE 130 Y/Var(rjant NDaFei 7100;25/2010
OWINGS MILL MD 21117 endor No..
Page: 1 of 1
Invoice DOT Tracking # PO/Contract # Gross Invoice
Invoice Number Date Remarks Amount* ~ Discount Net Amount*
HS-PH1-1 08/04/2010 5200916126 6300025121 150,000.00 0.00 150,000.00
Check Total........ e et $150,000.00

L 1o)3)ic

Now?

DETACH FROM CHECK AND KEEP FOR YOUR RECORDS

*Includes unplanned freight, if applicable

£6-1059
531
Warrant 2967460
Date 10/05/2010
Void after One Year

PAY TO THE
ORDER OF $ 150,000.00

NC Department of Transportation
1514 Mail Service Center
Raleigh, NC 27699-1514

ENVIRONMENTAL BANC & EXCHANGE ($> > >>150,000.00)

10055 RED RUN BLVD, STE 130
OWINGS MILL MD 21117

8% 1B$(10100XA

Mark L. Foster
Chief Financial Officer

State Treasurer, Raleigh, North Carolina
Payable at Par Through Federal Reserve System

029674600 T053110594T 5V000V6010
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North Carolina Turnpike Authority
Attn: Leslie Schuck

5400 Glenwood Avenue, Suite 400
Raleigh, NC 27612

Carolina Heelsphtter Conservation Bank:

— e y— —

INVOICE

J10C 15

August 4, 2010

Invoice - HS-PH1-1

Job - 711-SC02-065

GL - 02-902-711-430065

\/- 1704,

[ e o] T Tt g & g 5 Bl - e g e A P Y TR ————— oy
Units Cost Per Unit Invoice
Amount
Item 1 - Carolna Heelsphtter Mussel Credits 250000 $ 6,000 00 $ 150,000 00
TOTALS $ 150,000 00

== Kindly submit 2 check n the amount of ~ $14
Please make check payable to
Environmental Binc & Exchange, LLC

10055 Red Run Blvd., Ste. 130
Owings Mills, MD 21117

50,000.00  for 250000 Carolina Heelsplitter Mussel Credits v

ot A

200002 .

- - — -

Gaston 34922 1.TA1

—-—— -

Monroe 34533 1 TAl

Triangle Pkwy 39942

Cape Fear 40114 1 TAI

ngz

1.TA1 ‘

6
©

Mid Currituck 34470 1.TA1
Western Wake 35520.] TAl ‘6"
N A
L ..1:‘ L T
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTL JR. °
GOVERNOR SECRETARY

REQUEST FOR COMMODITY/SERVICE PROCUREMENT

Y- 170

DATE: August 12,2010

(Choose One)
TO: State Purchase & Contrpct Office
Statewide IT Procurement Office ]

FROM: Eugene A. Conti, Jr.

NCDOT Secretary Z&%""?

4
THRU* NCDOT Using Agengy: North Carolina Turnpike Authori

Requestor: Steve DeWitt
[ P

Requested Commodity/Servicg: {Carolina Heelsplitter Mussel Credits — 25 credits

$6.000 each

Justification of Procurement: [We have received the approval the US Department of the
Interior Fish and Wildlife Service for our proposed conservation measures with regards to
the Monroe connector/Bypass project — please see attached letter.

Source of Funding: Monroe Connector/Bypass — 34533.1 TA1

Requested Amount: § 150,000.00

Comments;

¢£e/>‘f
MAILING ADDRESS; TELEPHONE' 919 733-7101 LOCATION:
NG DEPARTMENT OF TRANSPORTATION FAX 918-733.8743 401 OBERLIN ROAD
PURCHASING SECTION SUITE 250
1510 MAIL SERVICE CENTER WEBSITE, WWW NCDOT GOV RALEIGH, NC 27805

RALEIGH, NG 27609-1510
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STATE OF NORTH CAROLINA
TURNPIKE AUTHORITY

BEVERLY E PERDUE 1578 MAIL SERVICE CENTER, RALEIGH, N C 27699-1578 DAVID W, JOYNER
GOVERNOR EXECUTIVE DIRECTOR
Memorandum
To: File
From: Christy Shumate, AICP — NCTA-GEC
Subject: Conservation Measures for Carolina Heelsplitter Related to the Monroe
Connector/Bypass Broject
Date: May 25, 2010
The purpose of this memo is to dociment NCTA’s decision process with regards to proposed
conservation measures for the feder. lly-endangered Carolina heelsplitter related to the Monroe

Connector/Bypass project.

During preparation of the Biological
conservation measures to support th
Carolina heelsplitter. Conservation

®

e

Limitations on construction-
watersheds,

* Stormwater improvement pr

j

A draft Biological Assessment was su
2010. No conservation measures we
anything, but instead discuss with U
provided comments on the draft Biol

Assessment, NCTA, FHWA, an

bmitted to USFWS for informal review
e proposed in the draft document, Ni
FWS following their review of the dr.
gical Assessment via email on May

d consultants discussed proposing
“May Affect, Not Likely to Adversely Affect” conclusion for the

measures considered included;
related activities within the Goose Creek and Sixmile Creek

ects in the Goose Creek watershed.,

and discussion on April 19,
CTA opted not to propose

aft document. USFWS

11, 2010, These included the

following comment:
“Based on the conclusion on age 62, specifically, "... levels of uncertainty inherent in ICE
analyses, a "No Effect" deterthination cannot be concluded". Given the current status of the

Carolina heelsplitter and its
any effects resulting from the
Also, Section 7(a)(1) of the E;
Just avoiding or minimizing a
authorities to further the pu
listed species. Accordingly, w
be considered to address this
banking opportunities or othe

In a phone conversation with USFWS 1
May 14, 2010 at 1:00 PM, USFWS indi
contribution to the Carolina Heelspliti
Creek watershed in Lancaster County,
contains the most viable population of

NORT]
TELEPH

abitat within the Goose,
e uncertainties could be sig
dangered Species Act requi

oses of the Act by carrying

I possibilities for conservati

Duck and Sixmile Creek watersheds,
nificant to the Carolina heelsplitter.
res federal agencies to go beyond
verse effects to federally-listed species by utilizing their
programs for the conservation of
believe that some form of conservation Jor heelsplitter should
neertainty. We would be happy to meef to discuss conservation

.

on 2

epresentatives (Marella Buncick, Alan Ratzclaff, John Fridell) on
cated their preferred conservatio
pr Conservation Bank. The mitig
Bouth Carolina and is managed
heelsplitter mussels. A moneta

n measure would be a monetary
ation bank is located in the Flat
by EBX. This watershed

ry contribution could be used to

H CAROLINA TURNPIKE AUTHORITY

ONE 919-571-3000 FAX 919-571-3015

C-28




acquire additional easements within the watershed or for restoration or research within the existing
bank. USFWS did not indicate an appropriate amount for this contribution,

Bruce Ellis, NCDOT-NEU, in a phone conversation on May 17, 2010, noted that NCDOT would support
a monetary contribution to the Cofservation Bank, Although the bank is out of state, it offers the best
protection for the species as a whole. Mr. Ellis also stated that NCDOT has been funding water quality
monitoring gauges in Goose and Waxhaw Creeks through a contract with USGS. The contract expires
in June 2010, and Mr. Ellis suggested that the NCTA renew this contract as part of the Monroe
Connector/Bypass project. He estinated the cost to be approximately $10,000-12,000 per year for 5
years for a total of $50,000-60,000.

In determining an appropriate amgunt for a monetary contribution to the Conservation Bank, NCTA
considered direct and indirect impacts in Goose and Sixmile Creek watersheds from the project, direct
impacts in other watersheds, average land value in Lancaster County, South Carolina, and the Bank's
credit pricing schedule, as follows:

* The project does not have djrect impacts in Goose Creek or Sixmile Creek watersheds. Based on
Baker’s Indirect and Cumulative Effects Quantitative Analysis (April 2010), the project does not
contribute indirect effects t¢ these watersheds.

* The project would result in ipproximately 23,083 linear feet of stream impacts (10,353 linear
feet perennial and 12,729 linear feet intermittent) and 8.1 acres of wetlands,

* Average cost of undeveloped land in Lancaster County, South Carolina was estimated based on
a web search of acreage for dale (see summary in Attachment). This cost is estimated to be
$4,530 per acre.

* The Conservation Bank offets credits for impacts to riparian buffers and impervious surface
creation. The price per credjt is $6,000 (see Attachment).

The following assumptions were usef to determine a reasonable number of credits that the project
might require (if in a protected wate rshed). These assumptions were used to provide an estimate of an
appropriate monetary contribution g nly - the project does not require purchase of any credits. Based
on the anticipated direct impacts of the project (see assumptions in Attachment), approximately 25
credits would be appropriate. At a cokt of $6,000, this would result in a total contribution of $150,000
to the Bank.

The Biological Assessment with requgst for concurrence on its biological conclusions was submitted to
USFWS on May 25, 2010 for inform consultation under Section 7 of the Endangered Species Act, A
response is expected from USFWS byl June 30, 2010. The Biological Assessment included the following
conservation measures to further enspre a conservative approach to the analysis of the project’s impacts
on this species and its habitat. (Sectidn 8.6):

» if any construction staging, stprage, refueling, borrow Pit or spoil areas are to occur in the Goose
Creek and Sixmile Creek watersheds, the NCTA will coordinate with the NCDOT DEO, USFWS,
and the contractor to develop BMPs for each site to avoid and minimize the potential for
adverse effects. Additionally, NCTA will follow NCDOT’s Design Standards in Sensitive
Watersheds for implementing| erosion and sediment control BMPs along the entire project.

¢ NCTA is proposing to renew the funding of the USGS monitoring station at the US 601 crossing
of Goose Creek in Union County. v '

* NCTA s proposing to provide funding to the Carolina Heelsplitter Conservation Bank in the
Flat Creek watershed in Lancaster County, South Carolina in the amount of $150,000 to
support ongoing research and surveying efforts, as well as protect, manage, and monitor land in
the conservation bank.
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Current land prices in Lancaster C
(http://www.landwatch.com/Sout

punty, South Carolina
h_Carolina_land_for

Acres Asking Price  Avg Cost/Akre
140 @ 399000 = $2850
21@ 19,500 = $9285
23.7 @ 105000 = $4430
76 @ 201400 = $2650
107 @ 262150 = $2450
1@ 8o00= $8000
9@ 262350 = $2650
3@ 4000= $1333
19@ 79000 = $4158
52@ 39000 = $7500

AVERAGE = $4,530/ac

Conservation Bank Credits

ATTACHMENT

(May 2010) based on real estate listings
sale/Lancaster_County)

Credit:Impact Ratios

FWS Mitigation Credit Requirements per Acre Perennial Intermittent
0-50' bliffer encroachment 101 51
50'-100' b%ﬁer encroachment 5.1 21
100°-200' buffer encroachment 2.1 N/A
imperviols surface creation 1751 N/A

Using 5:1 ratio for perennial streams
10,353 feet x 10 feet / 43560 sf/ac x

Using 2:1 ratio for intermittent strea
12,729 feet x 10 feet / 43560 sf/ac x

Using 1:1 ratio for wetlands
8 ac = 8 credits

TOTAL = 25 credits

5 = 11.5 credits

= 5.5 credits

and assuming an average width of 10 feet:

ns and assuming an average width of 10 feet:
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ebA - Larolina Heelsplitter Conseryation Bank

Page 1 of 2

ntal Banc & Exchange

The Carolina Heelsplitter Conservation Bank

The Carolina Heelsplitter Corjservation Bank 1s dedicated to preserving,

enhancing, and restoring key
populations of the Federally F

offers a creative, landscape dcale solution to the
this rare and endangered muksel species.

The service area of the Bank |

parcels of land in target watersheds with viable
ndangered Carolina heelsplitter mussel, The Bank
preservation and recovery of

ncludes watersheds with known populations of the

Carolina heelsplitter mussel i North and South Carohna, Credits may be

purchased from the Bank and
with the Carolina heelsplitter
local agencies.

Regulatory considerations

used to offset mitigation requirements associated

mussel with the approval of federal, state and/or

A landowner or developer may need to mitigate for direct or indirect

impacts to the Carolina heelsplitter mussel, or associated habitat, if one

of the following applies to the project

® Section 7 and Section 10 of the
the U.S. Fish & Wildlife Service
involve Federal monies, projects

as a 404 permit from the U.S. Army Corp of Engineers), or projects

covered by a Habitat Conservat

® For projects in South Carolina w thin the Six Mile Creek watershed,
Lancaster County Ordinance #963 (amended version of Ordinance

#901) specifies mitigation requ

To discuss how the Bank
can assist you in
meeting your
compensatory
requirements, please
contact Randy Wilgss,
randy@abxusa.com
803-432-4890 (ofc)
410-236-5123 (cel)

Endangered Species Act provides
unisdiction on projects which
requiring a Federal permit, (such

on Plan

'ements for the creation of

Impervious surface and/or impadts to tiparnan buffers.

® Situations where a project spondor desires to eliminate the

potential for llability from future

with the U.S. Fish & Wildiife Service,
® State, county or local regulationg

require mitigation for projects lo

Carohna heelsplitter populations.

The

o

Historically, the Carolina heelspli

distribution covermg much of the

Carolina Heelsplitter Mussel is Unique and Rare

We are glad to share
our experiences in
working out
collaborative Heelsplitter
mitigation solutions
between local
governments, regulatory
agencies, and
developers., Contact
Randy Wilgs,

randy @ebxusa.com

impacts through a consultation

and/or ordinances which may
tated in watersheds with known

titer was estimated to have a
Piedmont sections of the

Savannah, Santee-Cooper, and Pge Dee river basins,

° Today the endemic Carolina heel

to a small area of the Predmont w

http://www.ebxusa.com/our-work/heelsp]

gphitter mussel species is imited
thin North and South Carolina,

tter.php 9/29/2010
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BBX - Carolina Heelsplitter Conseryation Bank Page 2 of 2

with small populations rema ning in only 10 creek or headwater
river watersheds.

« Habitat destruction due to s viculture, development, and
agriculture has reduced and fragmented habitat.
o The Carolina heelspiitter hustprically served an important function

In maintaining water quality {n North and South Carolina It was
also an important component within aquatic food webs,

Conservation Bank Propetrty is High-Quality Habitat

Pictured thove Fatorior shell of the
The initial phase of the Carolina Heglsplitter Conservation Bank Caralma leehphtter
encompasses approximately 810 acfes of land and is situated adjacent to
the Forty Acre Rock Heritage Preserive in Lancaster County. This property is located within the Flat
Creek watershed, which has one of the most viable populations of the Caraling heelsplitter in the
Carolinas. The Bank includes approximately 400 acres of riparian buffers which protect three major
tributaries feeding into Flat Creek, and 25 acres of high quality wetlands The Bank will incorporate
a trust fund to support the ongoing research and surveying efforts to provide long term protection

and re-establishment of the endangered Carolina heelsplitter, along with an endowment fund to
protect, manage and monitor the land In perpetuity.

Carolina Heelsplitter Credit Purchasing Process

Credit calculation ratios for projects In the Six Mile Creek watersh
found in County Ordinance #963. Per the ordinance, credits nee
the grading permit.

ed in Lancaster County, SC can be
d to be acquired prior to release of

If your project 1s in North Carolina or{in South Carolina outside of the Six Mile Creek watershed, the
Bank wili have a service area approved by U.S. Fish & Wildiife Service encompassing all of North and

South Carolina but the use of credits from the Bank 1s subject to approval by state and local
regulatory agencies.

To discuss how the Carolina Heelsplitier Conservation Bank can assist you 1in meeting your Carolina
heelspiitter compensatory requiremerts, please contact Randy Wilgis with the Environmental Banc &
Exchange. Randy can be reached at:

803-432-4890 (ofc)
410-236-5123 (cell)

randy@ebxusa.com

Company | Products & Services | Solutions | Alliances | Our Work | Knowledge Center

Environmental Banc & Exchange | phope- (888) 781-7075
Copyright 2005 Environmental Banc & |Exchange, All rights reserved.

http://www.ebxusa.com/our—work/heelspl tter.php 9/29/2010
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APPENDIX D ———m

APPENDIX D — DRAFT SUPPLEMENTAL FINAL
ENVIRONMENTAL IMPACT STATEMENT ERRATA

Appendix D includes corrections and clarifications to the November 2013 Draft Supplemental
Final Environmental Impact Statement (EIS).

SECTION 1 — PURPOSE AND NEED

In Section 1.1.1 of the Draft Supplemental Final EIS (Evaluation of Need for Proposed Action),
the second full paragraph on page 1-2 states that “...NCDOT designated the US 74 corridor as a
Strategic Highway Corridor (SHC) and it is also designated as part of the North Carolina
Intrastate System. Consistent with local planning documents, these state designations call for
this corridor to serve high-speed regional travel.” As footnoted in Section 1.1.1 of this Final
Supplemental Final EIS, the North Carolina Intrastate System (defined in NC General Statutes
136-179) was repealed in July 2013 by NC Session Law 2013-183 as part of the Strategic
Prioritization Funding Plan for Transportation Investments. This footnote should also have
been included in Section 1.1.1, Section 1.1.2, and Section 1.2.3 of the Draft Supplemental Final
EIS.

In Section 1.1.2 of the Drajt Supplemental Final EIS, the stated purpose of the project is to
“improve mobility and capacity within the project study area by providing a facility for the US 74
corridor from near I-485 in Mecklenburg County to between the towns of Wingate and
Marshville in Union County that allows for high-speed regional travel consistent with the
designations of the North Carolina SHC program and the North Carolina Intrastate System,
while maintaining access to properties along existing US 74.” A note should have been included
here to acknowledge that the North Carolina Intrastate System was repealed. This has been
corrected with the addition of a reference to footnote #2 in Section 1.1.2 of this Final
Supplemental Final EIS.

The North Carolina Intrastate System is also referenced in Section 1.2.3 of the Draft
Supplemental Final EIS, Transportation and Land Use Plans, which states that the proposed
action is included in local plans “in a manner that is consistent with the SHC and North
Carolina Intrastate System visions for the corridor.” This sentence should have been revised to
remove the reference to the North Carolina Intrastate System since this designation was
repealed prior to publication of the Draft Supplemental Final EIS.

The change in legislation does not change the substantive statements of the project purpose and
need, nor does it affect the alternatives screening process. Although the Intrastate System
legislation was repealed, high-speed travel is still designated for the corridor in the NC SHC
program. Therefore, the removal of the Intrastate System designation does not affect the
purpose or the need for the project as presented in Section 1 of the Draft Supplemental Final
EIS. Because the purpose and need for the project does not change, the alternatives screening
process described in Section 2 of the Draft Supplemental Final EIS therefore remains valid.

SECTION 1.1.1 — EVALUATION OF NEED FOR PROPOSED ACTION

The language in the second paragraph of Section 1.1.1 of the Draft Supplemental Final EIS
should have been updated to reflect the fact that although Union County has continued to be one
of the fastest growing counties in the state since 2010, it is not the fastest. In addition, this
paragraph noted that Union County is the only county adjacent to Mecklenburg County that

Y — ——————

FINAL SUPPLEMENTAL FINAL EIS
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does not have a high-speed interstate-type facility connecting it to Mecklenburg County. This
statement fails to acknowledge that Lincoln County, NC and Lancaster County, SC share a small
portion of their borders with Mecklenburg County but do not have high-speed interstate-type
facilities connecting them with Mecklenburg County.

The corrected paragraph is as follows:

US 74 is the major east-west route connecting the Charlotte region, a major population
center and freight distribution point, to the North Carolina Coast and the port at
Wilmington (North Carolina’s largest port). In addition, US 74 is the primary
transportation connection between Union County, the fastest growing county in North
Carolina between 2000 and 2010, and Mecklenburg County/City of Charlotte, the
economic hub of the region. Although Union County is one of the fastest growing
countyies in the State, it is the only county adjacenttoe having a major border with
Mecklenburg County that does not have a high-speed interstate-type facility connecting
it to Mecklenburg County.

It should also be noted that the statement about Union County not having a high-speed
interstate-type facility connecting it to Mecklenburg County was included for the purpose of
showing that growth in Union County is all the more notable because it occurred without such a
facility. The statement was not an attempt to add equity among counties as another need for the
project.

SECTION 1.2.4 — ROADWAY CONDITIONS AND OPERATIONS

Table 1-2 and Table 1-3 of the Draft Supplemental Final EIS present peak hour travel speeds
along US 74 based on a review on INRIX data. Some of the travel speeds presented in the tables
were incorrect due to an error in the spreadsheet calculation used to determine weighted average
speeds. The travel speeds shown on Exhibits 1-1, 1-2, and 1-3 of the Draft Supplemental Final
EIS are correct. Corrected Tables 1-2 and 1-3 are provided below.

N —  ONROE CONNECTOR/BYPASS

D-2 FINAL SUPPLEMENTAL FINAL EIS



APPENDIX D

CORRECTED TABLE 1-2: Peak Hour Speeds Along US 74 Eastbound (2011, 2012, August

2013)
Weighted 2011 2012 August 2013
ADDrox Speed Avg Speed Peak Hour Peak Hour Peak Hour
pprox. Eastbound US 74 Segments p . Limit to Avg Speed Avg Speed Avg Speed
Length Limit
(miles) (from west to east) (mph) Match INRIX (mph) (mph) (mph)
Segments Lunch | PM Lunch PM Lunch PM
(mph)
1-485 to
8.2 Fowler Secrest Road (SR 1754) 55 55 4645 | 4042 | 4546 | 4642 | 4546 40
Fowler Secrest Road to
5.5 | US601 (Pageland Hwy) 45 45 35 | 38 | 3736 | 3938 | 3837 | 3834
(easternmost intersection of US 74 and
US 601 east of Monroe)
3.0 US 601 (Pageland Hwy) to 55
east of Presson Road
East of Presson Road to
0.2 Wingate City Limit 45
1.4 Wlngz?\te City Limit to 35
Old Highway 74 (SR 1740)
Old Highway 74 (SR 1740) to 46 4748 | 4647 | 48 47 49 48
0.7 45
Olde Country Lane
15 Olde Country Lane to 0.3 mile west 55
’ of Marshville Town Limit
03 0.3 miles west of Marshville Town 45
) Limit to Marshville Town Limit
2.5 Within Marshville Town Limit 35
23.3 Corridor Weighted Average Speed (mph) 49 44 4243 | 4445 43 4546 | 4342
Comparison - Average Travel Speeds to Speed Limits
I-485 to Fowler Secrest Road (SR 1754) -9to -15 mph below speed limit
Fowler Secrest Road to US 601 (Pageland Hwy) -67 to -3811 mph below speed limit
US 601 (Pageland Hwy) to within Marshville +3to8+1 mph  about/slightly above speed limit
OVERALL CORRIDOR -43 to -7 mph  below speed limit

Source: INRIX, Inc.
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APPENDIX D

CORRECTED TABLE 1-3: Peak Hour Speeds Along US 74 Westbound (2011, 2012, August

2013)
Weighted 2011 2012 August 2013
ADDrox speed Avg Speed Peak Hour Peak Hour Peak Hour
pprox. Eastbound US 74 Segments p X Limit to Avg Speed Avg Speed Avg Speed
Length Limit
. (from east to west) Match INRIX (mph) (mph) (mph)
(miles) (mph) Segments
& AM | PM | AM | PM | AM | PM
(mph)
2.5 Within Marshville Town Limit 35
03 0.3 miles west of Marshville Town 45
) Limit to Marshville Town Limit
15 Olde Country Lane to 0.3 mile west 55
) of Marshville Town Limit
0.7 Old Highway 74 (SR 1740) to 45
: Olde Country Lane 46 3746 | 3846 | 3847 | 3947 | 4048 | 4347
14 ngz?\te City Limit to 35
Old Highway 74 (SR 1740)
East of Presson Road to
0.2 Wingate City Limit 45
US 601 (Pageland Highway) to
3.0 55
east of Presson Road
Fowler Secrest Road to
5.5 US 601 (Pageland Highway) 45 45 38 | 3735 | 3938 | 3938 | 3940 | 3633
8.2 1-485 to 55 55 3841 | 4340 | 4343 | 4440 | 40643 | 4239
) Fowler Secrest Road (SR 1754)
23.3 Corridor Weighted Average Speed (mph) 49 3742 | 3941 | 3944 | 4142 | 4044 | 4041
Comparison - Average Travel Speeds to Speed Limits
Within Marshville to US 601 (Pageland Hwy) -5+2 to -90 mph belewequal to/slightly above speed limit
US 601 (Pageland Hwy) to Fowler Secrest Road -65 t0 -912 mph below speed limit
Fowler Secrest Road to 1-485 -132 to -176 mph  below speed limit
OVERALL CORRIDOR -85 to -128 mph  below speed limit

Source: INRIX, Inc.

The corrected travel speeds shown in the tables above do not change any of the findings of the
Draft Supplemental Final EIS. Eastbound US 74 weighted average travel speeds range from 42-
46 mph (3-7 mph below weighted average speed limit), and westbound US 74 weighted average
travel speeds range from 41-44 mph (5-8 mph below weighted average speed limit). All speeds
along the corridor are still below the desired 50 miles per hour (mph).

In addition, the travel speed information presented in Section 1.2.4 of the Draft Supplemental
Final EIS has been updated in Section 2.1 of the Final Supplemental Final EIS to include
analysis of INRIX data from all of 2013, which was not available at the time of publication of the
Draft Supplemental Final EIS. Review of the 2013 INRIX data confirms that the average peak
hour travel speeds along US 74 are below 50 mph for all segments in both directions.
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SECTION 3 — PREFERRED ALTERNATIVE

SECTION 3.3.3 — AVOIDANCE AND MINIMIZATION OF IMPACTS TO WATERS OF THE
us

Table 3-2 of the Draft Supplemental Final EIS includes a column titled “Stream Impacts
Requiring Mitigation.” As described in Note 2 at the bottom of the table, mitigation
requirements were based on the assumption that all perennial stream impacts require
mitigation as well as any impacts to intermittent streams with NCDWQ stream ratings greater
than 26. This table was originally included in the Final EIS for estimation purposes since final
decisions with respect to mitigation had not been made by the regulatory agencies at that time.
Following publication of the Final EIS, an acceptance letter was received from the NC Ecosystem
Enhancement Program (EEP) dated June 24, 2010 (see Appendix C of this Final Supplemental
Final EIS). The letter states that the EEP will provide compensatory mitigation for unavoidable
stream impacts up to 23,083 linear feet. Therefore, the stream impacts requiring mitigation
presented in Table 3-2 of the Draft Supplemental Final EIS should have been equivalent to the
total stream impacts. This change would similarly affect all Detailed Study Alternatives (DSA).
The following is a corrected Table 3-2:

TABLE 3-2: Changes in Jurisdictional Resource Impacts Since the Draft EIS

Perennial Intermittent Stream
1 Total Streams | Wetlands Ponds Impacts
Impacts Streams Streams . ..
R . (linear ft) (acres) (acres) Requiring
(linear ft) (linear ft) e a2
Mitigation
Impacts Reported in Draft EIS 9,794 12,269 22,063 8.1 2.6 | 22,06312,550
for DSA D
Impacts for Preferred
. . 9,205 12,389 21,594 8.0 3.1 | 21,59433,975
Alternative (no service roads)
Add Service Road Impacts +1,148 +341 +1,489 +0.1 +0.0 | +1,489+1;260
TOTAL IMPACTS FOR
PREFERRED ALTERNATIVE 10,353 12,729 23,083 8.1 3.1 | 23,08313;235
Change from Draft EIS to +559 +460 +1,020 0 405 |  +1,020+685
Preferred

Source: Natural Resources State Technical Report for the Monroe Connector/Bypass (ESI, December 2008) with updated y-line and
service road information provided October 2009.

Notes: ‘Impacts calculated based on slope stake limits plus a 40-foot buffer. “Based on assumption that all perenniatstream impacts
require mitigation as-we i i i e i m-ratingsgreaterthan 26

o-intarmitten m h NCD\A

SECTION 3.3.4 — COST ESTIMATES FOR THE PREFERRED ALTERNATIVE

The estimated environmental mitigation costs ($11.3 to $11.9 million) presented in Table 3-3 of
the Draft Supplemental Final EIS were incorrect. The mitigation costs were calculated based on
a 2:1 ratio for the intermittent streams, but did not include costs for mitigation of impacts to
perennial streams. The mitigation costs should also have included mitigation for perennial
streams at a 2:1 ratio. Corrected mitigation costs ($16.9 million) are provided in Table 2-1 of the
Final Supplemental Final EIS and are based on the actual environmental mitigation costs paid
for the project.

It should be noted that the cost estimates for the Preferred Alternative presented in Section 3.3.4
of the Draft Supplemental Final EIS ($898.0 million) were based on simply inflating the cost
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estimates presented in Section 2.3.4 of the Final EIS ($802.0 million) to reflect a delay in the
project opening date from December 2014 to October 2018. Following publication of the Draft
Supplemental Final EIS, NCDOT made adjustments to the cost estimates to reflect the design-
build price proposal as well as actual costs paid to date for the project to develop an updated
estimate of project costs. As stated in Section 2.4 of the Final Supplemental Final EIS, the
updated total project cost is $838.6 million with an 70 percent confidence level (70 percent
probability the cost will be less than or equal to this cost).

SECTION 3.4 — SUMMARY OF IMPACTS FROM THE PREFERRED ALTERNATIVE

The fourth bullet in the bulleted list of conclusions summarized from the updated quantitative
ICE analysis presented on page 3-18 of the Draft Supplemental Final EIS contains an incorrect
number. The following is the corrected bullet:

e The indirect land use effects are modest, totaling about 2:300 2,100 acres of additional
development, an increase of less than 2 percent over the No-Build Scenario and an
increase in development of about 1 percent of the total land area within the study area.

The indirect land use effects were reported correctly on page 71 (Section 5.3) of the Indirect and
Cumulative Effects Quantitative Analysis Update (ICE Update) (Michael Baker Engineering,
Inc., November 2013). However, in the conclusions on page 90 (Section 5.10) and in the
Executive Summary on page ix (Section E.7), the incorrect acreage (2,300) was reported. The
conclusions from the ICE Update were repeated in part in Section 3.4 of the Draft Supplemental
Final EIS, and therefore the incorrect acreage was inadvertently reported in the Draft
Supplemental Final EIS. The error in the ICE Update was typographic in nature and resulted
from a failure to update numbers in all sections of the text during the final rounds of updating
the report. All data reported in the tables in the ICE Update is accurate and the typographic
error does not affect the conclusions regarding impacts.
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APPENDIX E
TECHNICAL MEMORANDA

E-1. INRIX US 74 Corridor Travel Speeds Memo (April 2014)
E-2. Traffic Forecast Memo (May 2014)

E-3. Review of New CRTPO Socioeconomic Projections
(May 2014)

E-4. Review of the report titled, Review of Traffic Forecasting:
Monroe Connector/Bypass Draft Supplemental Final EIS,
November 2013, prepared by The Hartgen Group for the
Southern Environmental Law Center

E-5. Appold Letter (May 29, 1013)
E-6. MUMPO letter to Kym Hunter (April 16, 2013)

E-7. FHWA Conformity Determination for CRTPO 2040 MTP
(May 2, 2014)

E-8. FHWA Memos
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APPENDIX E-1
INRIX US 74 Corridor Travel Speeds Memo (April 2014)
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I, w0t CaRoLInA HNTB, North Carolina, PC Draft
@ Turnpike Authority 343 East Six Forks Rd Suite 200
Raleigh, North Carolina 27609 Memorandum

To: Jennifer Harris, PE Date: April 1, 2014
From: Bradley Reynolds, PE, PTOE Project #: R-3329, R-2559
Subject: INRIX US 74 Corridor Travel Speeds

At the request of the North Carolina Turnpike Authority (NCTA), HNTB evaluated historical travel
speeds along the US 74 corridor using INRIX data for the same corridor limits and time periods. This
memorandum describes the INRIX data and uses this data to compare historical travel speed
conditions along US 74.

Travel Time Corridor

The US 74 corridor was evaluated from 1-485 west of Stallings Road to EIm Street in Marshville. The
corridor is approximately 22.5 miles in length and consists of 30 signalized intersections. The travel
time study corridor is shown on Figures 1-6.

INRIX Data

INRIX provides real-time, historical and predictive traffic flow information based on collected data.
For the purposes of this analysis, INRIX data was collected for US 74 eastbound and westbound for
all of 2011, 2012, and 2013 (January 1 thru December 31*") for each Tuesday, Wednesday and
Thursday for 24-hour periods separated into 1-hour intervals. Each of the three years of INRIX data
was compiled to determine average travel speeds throughout an entire 24-hour period for weekday
conditions during AM, lunch, and PM peak and off-peak conditions.

Review of INRIX Data
The field collected INRIX data demonstrates the inability to achieve a 50 mph operating speed along
the studied corridor during peak traffic periods under existing conditions.

Table 1 compares the eastbound average operating speed during the AM, lunch and PM peak hours
for 2011, 2012, and 2013 to the posted speed limit. In order for the speed limit segments to match up
with the data segments provided by INRIX, a weighted average based on distance was calculated for
the posted speed limits between US-601 (Pageland Highway) and the final 35 mph segment within
the Marshville town limit. Table 1 shows that the corridor segment from 1-485 to US-601 (Pageland
Highway) operates significantly below the posted speed. The segment from within the Marshville
town limit to US-601 (Pageland Highway) operates at or slightly above the posted speed limit. Overall,
corridor travel speeds are limited to less than 50 mph.

Table 2 compares the westbound average operating speed during the AM, lunch and PM peak hours
for 2011, 2012, and 2013 to the posted speed limit. In order for the speed limit segments to match up
with the data segments provided by INRIX, a weighted average based on distance had to be
calculated for the posted speed limits between US-601 (Pageland Highway) and the final 35 mph

E1-1



segment within the Marshville town limit. Table 2 shows that the entire westbound corridor operates
significantly below the posted speed. Figures 1-6 display the average operating speeds for US 74
eastbound and westbound for AM, lunch and PM peak hours in 2013. Tables 3-5 show INRIX
average speed data along the US 74 eastbound and westbound corridor per segment and 24-hour
period for 2011, 2012 and 2013.

Conclusions

The INRIX data demonstrate that localized spot improvements along the US 74 corridor over the last
few years have not improved the overall corridor travel speeds. In fact, the average corridor travel
speeds have remained relatively constant from 2011 to 2012 to 2013, within +/- 1 to 2 mph. The US
74 facility still experiences congestion during peak periods of the day, and the corridor does not
currently operate as a high-speed facility (average speed of 50 mph or greater).

Based on the review of INRIX data, at no time during the day are US 74 average corridor speeds
equal to or exceeding 50 mph. US 74 corridor average hourly travel speeds, during peak and off-
peak conditions throughout a 24-hour period over a three-year period from January 1%, 2011 to
December 31%, 2013, are limited to less than 50 mph. This data includes off-peak periods, free-flow
conditions with very little to no congestion, and recent US 74 improvements along the corridor.



Table 1. US 74 Eastbound Peak Period Speeds

witd. 2011 Peak Hour 2012 Peak Hour 2013 Peak Hour
Apprx. Speed Speed Speed Speed Speed
Segment Eastbound US 74 Segment L Limit to (mph) (mph) (mph)
Limit
Length from West to East (mph) match
(miles) P INRIX
(mph) | AM | Lunch | PM | AM [ Lunch | PM | AM | Lunch | PM
8.2 [-485 to Fowler Secrest Road (SR 1754) 55 55 45 45 42 48 46 42 | 47 46 41
55 | -owler Secrest Road to US 601 45 45 39| 3 |38 |4 | 3 |38|4]| 37 |35
(Pageland Highway)
US 601 (Pageland Highway) to east of
3 55
Presson Road
0.2 E_as_t of Presson Road to Wingate City 45
Limit
14 Wingate City Limit to Old Highway 74 35
o ' (SR 1740)
- Old Highway 74 (SR 1740) to Olde
* 0.7 Country Lane 45 46 48 48 47 48 48 47 | 49 48 47
15 Olde Country Lane to 0.3 mile west of 55
' Marshville Town Limit
0.3 0.3 miles west of Marshville Town Limit 45
' to Marshville Town Limit
2.5 Within Marshville Town Limit 35
23.3 Corridor Weighted Average Speed 49 49 45 44 43 a7 45 43 | 46 45 42




Table 2. US 74 Westbound Peak Period Speeds

witd. 2011 Peak Hour 2012 Peak Hour 2013 Peak Hour
Apprx. Speed Speed Speed Speed Speed
Segment Westbound US 74 Segment Limit Limit to (mph) (mph) (mph)
Length from East to West (mph) match
(miles) INRIX
(mph) | AM | Lunch | PM | AM | Lunch | PM | AM | Lunch | PM
2.5 Within Marshville Town Limit 35
0.3 0.3 miles west of Marshville Town Limit to 45
' Marshville Town Limit
Olde Country Lane to 0.3 mile west of Marshville
1.5 Town Limit 55
0.7 Old Highway 74 (SR 1740) to Olde Country Lane 45 46 46 46 46 | 47 4t ar| 41 ol 4t
n 1.4 Wingate City Limit to Old Highway 74 (SR 1740) 35
0.2 East of Presson Road to Wingate City Limit 45
US 601 (Pageland Highway) to east of Presson
3 55
Road
5.5 m@;;ecrest Road to US 601 (Pageland 45 45 | 38| 35 |35 |38| 35 |38 ]3| 3 |35
8.2 [-485 to Fowler Secrest Road (SR 1754) 55 55 41 43 40 | 43 45 40 | 41 44 39
23.3 Corridor Weighted Average Speed 49 49 42 43 41 44 44 42 43 44 41




Figure 1. US 74 Eastbound 2013 AM Peak Period Speeds

7:00 AM - 2013 (every Tue, Wed and Thu)

Speed (mph)

0 35 |40 |45 |50 |55
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Figure 2. US 74 Eastbound 2013 Lunch Peak Period Speeds

12:00 PM - 2013 (every Tue, Wed and Thu)

Speed (mph)

0 35 |40 |45 |50 |55
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Figure 3. US 74 Eastbound 2013 PM Peak Period Speeds

5:00 PM - 2013 (every Tue, Wed and Thu)

Speed (mph)

0 35 |40 |45 |50 |55
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Figure 4. US 74 Westbound 2013 AM Peak Period Speeds

7:00 AM - 2013 (every Tue, Wed and Thu)
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Speed (mph)

0 35 |40 |45 |50 |55
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Figure 5. US 74 Westbound 2013 Lunch Peak Period Speeds

12:00 PM - 2013 (every Tue, Wed and Thu)

® T @ @ @

Speed (mph)

0 35 |40 |45 |50 |55
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Figure 6. US 74 Westbound 2013 PM Peak Period Speeds

5:00 PM - 2013 (every Tue, Wed and Thu)

® T @ @ @

Speed (mph)

0 35 |40 |45 |50 |55
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Table 3 - US 74 Corridor INRIX Average Speed Data
2011, Tuesday - Thursday

Average Speed for US 74 from 1-485 to NC 205 (EIm St.)
Eastbound US 74 Corridor Average Speed

TMC CODE SEGMENT NAME IZMEI'I\]LCI;IEL:I 00:00(01:00( 02:00( 03:00( 04:00| 05:00| 06:00| 07:00| 08:00|09:00| 10:00| 11:00| 12:00( 13:00( 14:00( 15:00( 16:00( 17:00| 18:00| 19:00|20:00|21:00| 22:00| 23:00
125+07488 |NC-205/EIm St 8.54 49 49 49 49 49 48 48 48 48 48 48 48 48 47 47 47 47 47 47 47 47 47 48 49
125P05822 [US-601/Pageland Hwy 0.02
125+05822 |US-601/Pageland Hwy 0.12
125+07487 |E Franklin St 1.21 40 40 41 41 41 40 40 40 40 40|
125+07486  |NC-200/Morgan Mill Rd 1.11 42 42 42 43 43 42 40 40 41 40 41 41
125P05821 |US-601/NC-200/Concord Hwy/Skyway Dr 0.35 49 50 50 50 50 50 50 50 50 51 51 50 50 50 50 50 50 50 50 49 49 49 49 49
125+05821 |US-601/NC-200/Concord Hwy/Skyway Dr 1.58 43 44 44 44 44 43 41 41 42
125+05820 |Roland Dr 6.86 49 49 49 49 49 48 46 43 43 47 48 46 45 45 45 46 46 45 45 45 45 45 47 48
125+05819 |Indian Trail Fairview Rd 1.27 51 52 52 52 52 51 48 46 45 47 46 46 45 44 44 40 42 46 46 49 50
125+05818 |Stallings Rd 0.75 52 52 52 52 53 51 48 46 44 41 40 46 48 51 52
125P05817  |1-485 0.76 56 56 56 56 56 56 57 57 57 57 57 57 56 56 56 56 55 52 54 54 55 54 56 56
125+05817  |1-485 0.44 47 48 48 48 49 47 47 48 46 46 47 47 46 45 45 46 46 44 45 44 44 45 47 48
125+05816  |Matthews Mint Hill Rd 0.26 45 46 45 45 46 44 43 42 41 41 42 41 40 41 44 45

Avg speed US-601 to NC 205 49 49 49 49 49 48 48 48 48 48 48 48 48 47 47 47 47 47 47 47 47 47 48 49
Avg speed I-485 to Fowler Secrest 50 50 50 50 50 49 47 45 44 47 48 46 45 45 45 45 44 42 43 45 46 46 48 49
Avg speed Fowler Secrest to US-601 42 43 43 43 43 42 40 39 38 38 38 37 35 34 35 37 38 38 38 38 38 38 41 42
Average US 74 EB Corridor Speed (mph) 48 48 48 48 48 47 46 45 45 46 46 45 44 44 44 44 44 43 44 44 45 45 47 48
Average Speed for US 74 from NC 205 (EIm St.) to 1-485
Westbound US 74 Corridor Average Speed

TMC CODE SEGMENT NAME IZMEI'I\]LCI;IEL:I 00:00(01:00( 02:00( 03:00( 04:00| 05:00| 06:00| 07:00| 08:00|09:00| 10:00| 11:00| 12:00( 13:00( 14:00( 15:00( 16:00( 17:00| 18:00| 19:00|20:00|21:00| 22:00| 23:00
125-05816 Matthews Mint Hill Rd 0.43 44 44 46 44 46 44 44 44
125N05817  |1-485 0.91 55 55 55 55 55 55 54 44 44 54 55 55 55 55 55 55 55 54 54 53 53 53 55 55
125-05817 1-485 0.61 50 50 50 50 50 51 49 44 45 49 49 49 48 49 49 48 48 46 48 47 47 47 49 49
125-05818 Stallings Rd 1.26 48 48 48 49 49 48 44 40 45 46 46 45 45 45 44 43 42 44 45 45 47 48
125-05819 Indian Trail Fairview Rd 6.86 49 49 49 49 49 49 45 43 44 45 45 44 42 43 42 41 40 41 44 44 45 47 48
125-05820 Roland Dr 1.66 44 44 44 44 44 44 42 40 42 44
125N05821  |US-601/NC-200/Concord Hwy/Skyway Dr 0.30 48 48 48 48 49 49 49 49 48 49 49 48 48 48 49 48 48 48 48 48 48 47 48 48
125-05821 US-601/NC-200/Concord Hwy/Skyway Dr 1.07 42 42 42 42 42 43 42 41 40 40 40 40 41 41 42
125-07486 NC-200/Morgan Mill Rd 1.22 40 40 40
125-07487 E Franklin St 0.11
125N05822 [US-601/Pageland Hwy 0.01
125-05822 US-601/Pageland Hwy 8.55 47 47 47 47 48 47 46 46 45 46 47 46 46 47 46 46 46 46 46 47 46 46 47 47

Avg speed Marshville to US-601 intersection 47 47 47 47 48 47 46 46 45 46 47 46 46 47 46 46 46 46 46 47 46 46 47 47
Avg speed US-601 to Roland Dr 42 42 42 42 42 42 41 38 38 38 38 37 35 36 36 35 36 35 37 39 38 38 41 42

Avg speed Roland to Matthews Mint Hill 49 49 49 49 49 49 46 41 43 45 46 45 43 44 44 43 42 40 42 45 45 46 48 49
Average US 74 WB Corridor Speed (mph) 47 47 47 47 48 47 45 42 43 44 45 44 43 44 43 43 42 41 43 44 44 44 46 47
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Table 4 - US 74 Corridor INRIX Average Speed Data
2012, Tuesday - Thursday

Average Speed for US 74 from 1-485 to NC 205 (EIm St.)
Eastbound US 74 Corridor Average Speed

TMC CODE SEGMENT NAME IZI\EI'I\JLCI;IE;? 00:00|01:00(| 02:00( 03:00| 04:00( 05:00| 06:00( 07:00| 08:00(09:00( 10:00| 11:00( 12:00|13:00( 14:00|15:00( 16:00| 17:00| 18:00( 19:00|20:00( 21:00| 22:00 | 23:00
125+07488 |NC-205/EIm St 8.54 49 49 49 49 49 49 49 48 48 49 49 49 48 48 48 47 47 47 47 48 48 48 49 49
125P05822 [US-601/Pageland Hwy 0.02
125+05822  |US-601/Pageland Hwy 0.12
125+07487  |E Franklin St 1.21 41 41 41 42 42 41 42 41 40 40 41 40 40
125+07486  |NC-200/Morgan Mill Rd 1.11 42 43 43 43 44 44 44 41 40 42 43 42 40 40 41 41
125P05821  |US-601/NC-200/Concord Hwy/Skyway Dr 0.35 50 50 50 50 50 51 51 51 51 52 51 51 51 50 51 51 51 50 50 49 49 49 50 50
125+05821  |US-601/NC-200/Concord Hwy/Skyway Dr 1.58 44 45 45 45 45 43 42 42 40 42 43
125+05820 |Roland Dr 6.86 49 49 49 49 49 49 48 47 47 49 49 48 46 46 46 47 47 46 46 46 46 46 48 48
125+05819 |Indian Trail Fairview Rd 1.27 52 52 52 52 52 52 50 49 48 48 47 46 45 44 44 40 41 47 47 50 51
125+05818 |Stallings Rd 0.75 53 53 58 53 53 52 49 47 46 40 46 48 51 52
125P05817  |1-485 0.76 56 56 56 56 57 56 57 58 58 57 57 57 57 57 57 57 54 50 54 54 55 55 56 56
125+05817  |1-485 0.44 50 50 50 50 50 48 48 48 47 47 47 46 46 46 45 47 46 44 46 45 46 46 49 49
125+05816 __[Matthews Mint Hill Rd 026] 48] 48] 48] 48] 48[ 46| 44] 43| 42 40| 0NSO|NNSS| NS/ Se NS5 SsCo el S7se| 41 42| 47| 47

Avg speed US-601 to NC 205 49 49 49 49 49 49 49 48 48 49 49 49 48 48 48 47 47 47 47 48 48 48 49 49
Avg speed 1-485 to Fowler Secrest 50 50 50 50 50 50 49 48 48 49 48 47 46 46 45 45 44 42 44 45 47 47 49 49
Avg speed Fowler Secrest to US-601 43 44 44 44 44 43 43 41 40 39 39 38 36 35 37 38 39 38 38 40 39 39 42 42
Average US 74 EB Corridor Speed (mph) 48 48 48 49 49 48 48 47 46 47 47 46 45 45 45 45 44 43 44 45 46 46 48 48
Average Speed for US 74 from NC 205 (EIm St.) to 1-485
Westbound US 74 Corridor Average Speed

TMC CODE SEGMENT NAME IZI\EI'I\JLCI;IE;? 00:00|01:00(| 02:00( 03:00| 04:00( 05:00| 06:00( 07:00| 08:00(09:00( 10:00| 11:00( 12:00|13:00( 14:00|15:00( 16:00| 17:00| 18:00( 19:00|20:00( 21:00| 22:00 | 23:00
125-05816  |Matthews Mint Hill Rd 0.43 48 48 50 48 48 47 42 41 41 47 48
125N05817  |1-485 0.91 55 55 56 55 55 56 56 47 49 56 57 56 56 56 56 56 56 55 55 54 54 54 55 55
125-05817 1-485 0.61 51 51 51 51 52 52 50 47 49 50 51 51 50 50 50 50 49 47 48 47 48 48 50 51
125-05818  |Stallings Rd 1.26 49 50 50 50 51 51 45 40 47 49 48 47 47 46 45 44 41 44 46 46 48 49
125-05819 Indian Trail Fairview Rd 6.86 49 49 49 49 49 49 47 45 45 46 47 45 43 42 42 41 41 41 44 44 45 47 48
125-05820 Roland Dr 1.66 45 45 45 45 45 45 43 40 43 44
125N05821  |US-601/NC-200/Concord Hwy/Skyway Dr 0.30 49 49 49 49 49 50 50 49 49 49 49 49 49 49 49 49 49 49 49 49 48 48 49 49
125-05821 US-601/NC-200/Concord Hwy/Skyway Dr 1.07 42 43 43 43 44 45 45 42 41 40 40 41 41 41 42 41 42 42
125-07486  |NC-200/Morgan Mill Rd 1.22 40 40 41 41 41 42 40
125-07487 E Franklin St 0.11
125N05822 [US-601/Pageland Hwy 0.01
125-05822  |US-601/Pageland Hwy 8.55 47 47 47 48 48 48 47 47 46 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47

Avg speed Marshville to US-601 intersection 47 47 47 48 48 48 47 47 46 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Avg speed US-601 to Roland Dr 43 43 43 43 44 44 43 38 37 38 38 36 35 35 35 37 38 38 39 40 39 38 42 42

Avg speed Roland to Matthews Mint Hill 50 50 50 50 50 50 48 43 44 47 48 46 45 44 44 43 43 40 42 45 45 46 48 49
Average US 74 WB Corridor Speed (mph) 47 47 48 48 48 48 46 44 44 45 46 45 44 43 43 43 43 42 43 45 45 45 46 47
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Table 5 - US 74 Corridor INRIX Average Speed Data
2013, Tuesday - Thursday

Average Speed for US 74 from 1-485 to NC 205 (EIm St.)
Eastbound US 74 Corridor Average Speed

TMC CODE SEGMENT NAME IZI\EI'I\JLCI;Q; 00:00|01:00|02:00|03:00( 04:00( 05:00|06:00|07:00( 08:00(09:00|10:00|11:00(12:00( 13:00| 14:00|15:00|16:00( 17:00( 18:00| 19:00|20:00 21:00 | 22:00 | 23:00
125+07488 [NC-205/Elm St 8.54 49 49 49 49 50 49 49 49 48 49 49 48 48 48 48 47 48 47 48 48 48 48 49 49|
125P05822 [US-601/Pageland Hwy 0.02 41 41 41 41 41 40
125+05822 [US-601/Pageland Hwy 0.12 40
125+07487 |E Franklin St 1.21 42 43 42 43 43 43 42 40 40 40 40 43 41 41 41
125+07486 [NC-200/Morgan Mill Rd 1.11 43 44 44 44 45 45 44 41 40 42 42 41 40 40 40 42 43
125P05821  [US-601/NC-200/Concord Hwy/Skyway Dr 0.35 51 50 50 51 51 51 51 51 50 50 50 50 49 49 50 50 49 49 50 49 50 49 50 50
125+05821 US-601/NC-200/Concord Hwy/Skyway Dr 1.58 43 43 44 44 44 43 41 40 41
125+05820 Roland Dr 6.86 49 50 50 50 50 50 48 46 47 48 48 47 46 45 46 46 45 44 46 45 46 46 48 48
125+05819 Indian Trail Fairview Rd 1.27 52 52 52 53 52 52 48 48 48 48 47 46 45 44 43 40 46 46 50 51
125+05818  [Stallings Rd 0.75 52 52 52 53 52 52 48 45 46 40 45 47 50 51
125P05817 [I-485 0.76 56 56 56 56 57 56 57 56 57 57 57 57 56 56 56 56 53 50 53 53 55 55 56 56
125405817 |1-485 0.44 49 49 49 49 49 48 48 48 48 48 48 47 46 46 46 47 46 44 46 45 46 46 48 49
125+05816 _ |Matthews Mint Hill Rd 0.26] 47| 47| 47| 46| 46| 44| 43 40 41088 40| NSoSel sl ss I ss e ses7se| 41| 45 46

Avg speed US-601 to NC 205 49 49 49 49 50 49 49 49 48 49 49 48 48 48 48 47 48 47 48 48 48 48 49 49
Avg speed 1-485 to Fowler Secrest 50 51 51 51 51 51 49 47 48 48 48 47 46 45 45 45 43 41 43 44 46 47 49 49
Avg speed Fowler Secrest to US-601 43 44 44 44 44 44 43 40 39 40 40 39 37 37 37 35 35 35 37 40 40 38 41 42
Average US 74 EB Corridor Speed (mph) 48 49 49 49 49 49 48 46 46 47 47 46 45 44 45 44 43 42 44 45 46 46 48 48
Average Speed for US 74 from NC 205 (EIm St.) to 1-485
Westbound US 74 Corridor Average Speed

TMC CODE SEGMENT NAME IZI\EI'I\JLCI;Q; 00:00|01:00|02:00| 03:00( 04:00( 05:00|06:00|07:00( 08:00(09:00|10:00|11:00(12:00( 13:00| 14:00|15:00|16:00( 17:00( 18:00| 19:00|20:00 21:00 | 22:00 | 23:00
125-05816 Matthews Mint Hill Rd 0.43 47 47 47 48 48 46 41 40 41 46 47
125N05817  [1-485 0.91 56 55 55 56 56 56 54 42 42 55 56 56 55 55 56 55 55 54 54 54 54 54 55 56
125-05817  [1-485 0.61 52 52 52 53 53 53 49 47 48 50 51 51 50 50 50 50 49 47 47 47 49 48 51 51
125-05818 Stallings Rd 1.26 50 50 51 52 52 51 43 47 49 48 47 47 47 45 43 44 46 46 49 50
125-05819 Indian Trail Fairview Rd 6.86 48 49 49 49 49 49 46 43 45 46 46 45 42 42 41 40 40 40 44 45 44 47 48
125-05820 Roland Dr 1.66 44 44 45 45 45 45 45 42 43
125N05821  [US-601/NC-200/Concord Hwy/Skyway Dr 0.30 49 49 49 49 50 50 51 50 49 49 49 49 48 49 49 49 49 48 49 49 49 48 49 49
125-05821 US-601/NC-200/Concord Hwy/Skyway Dr 1.07 44 44 44 44 45 45 45 43 42 40 40 41 42 41 40 42 43|
125-07486 NC-200/Morgan Mill Rd 1.22 40 41 41 41 41 42 41 40
125-07487 E Franklin St 0.11
125N05822 [US-601/Pageland Hwy 0.01
125-05822 US-601/Pageland Hwy 8.55 48 48 48 48 49 48 48 47 46 47 47 47 47 47 47 47 47 47 47 48 47 47 48 48

Avg speed Marshville to US-601 intersection 48 48 48 48 49 48 48 47 46 47 47 47 47 47 47 47 47 47 47 48 47 47 48 48
Avg speed US-601 to Roland Dr 43 43 44 44 44 44 44 39 38 38 38 37 36 36 36 35 36 35 37 39 39 39 41 42

Avg speed Roland to Matthews Mint Hill 49 50 50 50 50 50 46 41 43 47 47 46 44 44 43 42 42 39 41 45 46 45 48 49
Average US 74 WB Corridor Speed (mph) 48 48 48 48 49 48 47 43 43 45 45 45 44 44 43 43 43 41 43 45 45 45 47 47
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This memo supersedes the memo dated November 8, 2013 by incorporating newly
available MRM14v1.0 output provided by CRTPO (Charlotte Regional Transportation
Planning Organization formerly MUMPO). The newly available information is considered
in Questions 2, 3, and 4 below and shown in Tables 5, 7, and 9. Ultimately, the
conclusions from the original memo dated November 8, 2013 remain unchanged with the
consideration of the MRM14v1.0 output.

At the request of the North Carolina Turnpike Authority (NCTA), HNTB prepared this traffic
forecast summary memorandum for the purpose of answering the following six questions:

1. What traffic forecasts were developed during the Monroe Connector/Bypass project
development process and what were they used for?

Are the current No-Build traffic forecasts still valid for the purpose they were used?

Are the current Build traffic forecasts still valid for the purpose they were used?

How would the Monroe Connector/Bypass affect traffic volumes on the US 74 corridor?

How could changes in socioeconomic data affect the traffic forecast for the Monroe
Connector/Bypass project?

How could changes in socioeconomic data related to indirect and cumulative effects affect
the traffic forecast for the Monroe Connector/Bypass project?

il o

o

This memorandum summarizes the traffic forecasts and references historical traffic data,
socioeconomic data and Metrolina Regional Model (MRM) data developed throughout the
Monroe Connector/Bypass project development process to aid in answering the questions
above.

1. What traffic forecasts were developed during the Monroe Connector/Bypass project
development process and what were they used for?

Table 1, on the following page, provides a listing and description of each traffic forecast and
traffic and revenue study developed during the Monroe Connector/Bypass project
development process. Following the table are descriptions of the use(s) of each forecast or
study.

Monroe Connector/Bypass Traffic Forecast Summary H NTB
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Table 1 — Summary of Monroe Connector/Bypass Project Traffic Forecasts

Prepared By Forecast| Forecast Used in
Document Name ! . Model Version and SE Data NEPA
Date Years |Scenarios
Documents
Traffic Forecasts
Traffic Forecast for the No-
Build Alternatives for
NCDOT State TIP Project |, iy /alexiou/Bryson| 2007, | 2007 & MRMO5 and 2005 SE data
No. R-3329 and NCDOT |y ;) “june 2008 | 2030 | 2030 (SE_Year taz2934) Yes
State TIP Project No. R- ’ No-Build - -
2559, Monroe
Connector/Bypass Study
Technical Memorandum for Wilbur Smith uzofane
TIP Projects Associates (WSA), | 2035 E‘)’(?sﬁn MRMO6 and 2005 SE data Ves
R-2559 & R-3329 US74 ’ ; 9 (SE_Year_taz2934)
Upgrade Scenario June 2008 Build Non-
Toll & Toll
2008 &
Traffic Forecast for TIP 2035
Projects WSA, September 2008, | No-Build, MRMO06 and 2005 SE data Yes
R-3329 & R-2559 Monroe 2008 2035 Build (SE_Year_taz2934)
Connector/Bypass Non-Toll &
Build Toll
Traffic Forecast Interpolations, Extrapolations and Redistributions
Monroe Connector/Bypass
Alternative 3A 2013 MRMO06 and 2005 SE data
2013 AADT Build Toll | FINTB, January 2009 2013 | 5 4 1 (SE_Year taz2934). No
Scenario
2035 Build Toll Forecast, 2035 MRMO06 and 2005 SE data
Segment 2 (Alternative 3A) HNTB, July 2009 2035 Build Toll (SE_Year_taz2934). Yes
NCDOT STIP Project R-
3329 & R-2559 Revised 2008 &
Monroe Connector Bypass | HNTB, March 2010 22%%85 2035 MR('\SAEG $ggr2t(:a()z52§?i;jata Yes
No-Build Traffic Forecast No-Build - - )
Memorandum
Monroe Connector /
Bypass Year 2025 Build 2025 MRMO06 and 2005 SE data
Toll Alternative 3A Traffic | N18 August2010 | 2025 | g o4 7 (SE_Year taz2934). No
Volume Projections
Traffic & Revenue Studies
Monroe Connector/Bypass 2014 | 2014 thru | Modified MRMO06 and modified 2008
2009 Update to Preliminary | WSA, April 2009 thru 2054 Interim SE data No
Study 2054 | Build Toll |(SE_Year_081119_MUMPOQO_interim)
Proposed Monroe
Connector/Bypass 2015 | 2015 thru | Modified MRMO06 and modified 2008
Comprehensive Traffic and | WSA, October 2010 thru 2055 Interim SE data No
Revenue Study, Final 2055 | Build Toll |(SE_Year_081119_MUMPO _interim)
Report

For reference, Table 2 and Table 3 provide an estimated daily traffic volume comparison, by
segment, of the No-Build and Build traffic forecasts, respectively, prepared during the Monroe
Connector/Bypass project development process.
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1.1 Traffic Forecasts

Project-Level traffic forecasts were developed for No-Build, Improve Existing, and Build
scenarios. These forecasts are based on data including, but not limited to, traffic counts,
historic travel trends, the MUMPO Long-Range Transportation Plan (LRTP), the MRM, and
existing road network operations. It is important to note that the forecasts are not based
solely on any single data source but are based on the review, comparison, and synthesis of
different sources of data. These individual data sources are not intended to be traffic
forecasts and do not include the level of detail ultimately developed in the traffic forecast.
For example, the MRM does not include all the roadways within the study area. Therefore,
those roadways are included in the traffic forecast through analyzing traffic counts or other
available data sources. Another example of source data are Annual Average Daily Traffic
(AADT) volumes, which are developed by annualizing traffic counts collected at one point in
time. The following list describes the uses of each traffic forecast developed in the project
development process:

A. Traffic Forecast for the No-Build Alternatives for NCDOT State TIP Project No. R-3329
and NCDOT State TIP Project No. R-2559, Monroe Connector/Bypass Study

This forecast is used in the Draft Environmental Impact Statement (EIS) as follows:
e Existing and Year 2030 No-Build Traffic Operations Technical Memorandum,
completed in March 2008
e Considered as part of the technical analysis that went into the development of
the Draft EIS

This forecast is used in the Final EIS as follows:
e Considered as part of the technical analysis that went into the development of
the Final EIS

Ultimately this document was updated by the NCDOT STIP Project R-3329 & R-2559
Revised Monroe Connector Bypass No-Build Traffic Forecast Memorandum (Table 1,
F).

B. Technical Memorandum for TIP Projects R-2559 & R-3329 US 74 Upgrade Scenario

This forecast is used in the Draft EIS as follows:
e STIP Projects R-3329/R-2559 Upgrade Existing US 74 Alternatives Study,
completed in March 2009
o Considered as part of the technical analysis that went into the development of
the Draft EIS

C. Traffic Forecast for TIP Projects R-3329 & R-2559 Monroe Connector/Bypass

This forecast is used in the Draft EIS as follows:

e Final Air Quality Technical Memorandum for the Monroe Connector Bypass
completed in February 2009

o Final Traffic Noise Technical Memorandum completed in March 2009

e Year 2035 Build Traffic Operations Technical Memorandum completed in
February 2009

o Considered as part of the technical analysis that went into the development of
the Draft EIS
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This forecast is used in the Final EIS as follows:

o Considered as part of the technical analysis that went into the development of
the Final EIS

The No-Build forecast was ultimately updated in the document NCDOT STIP Project R-
3329 & R-2559 Revised Monroe Connector Bypass No-Build Traffic Forecast
Memorandum (Table 1, F). Additional discussion is included in Attachment A (Monroe
Bypass No-Build Traffic Forecast Summary Memorandum).

1.2 Traffic Forecast Interpolations, Extrapolations or Redistributions

Traffic forecast interpolations, extrapolations, or redistributions of the original traffic forecasts
were developed to state, analyze, or confirm traffic forecast volumes for conditions or years
not included in the initial traffic forecasts. This approach uses the original accepted
forecasts and base data assumptions to mathematically calculate traffic estimates and
redistributions of traffic for conditions not included or known at the time of the initial forecast.
This methodology is appropriate because the differences being considered do not change
the original forecast, assumptions, methodology or base data. The interpolation and
extrapolation process is a method for developing new data points for years not considered in
the base forecast but within the range of volumes established by the base forecast. The
redistribution process was used to evaluate a minor change in the frontage road
configuration at the western terminus of the project. Examples of these differences include
different interchange forms and service road connection points. The geometric differences
analyzed were minor to the point of not changing the base forecast assumptions or data.
The following list describes each ftraffic forecast's uses and the interpolations,
extrapolations, or redistributions necessary for that forecast:

D. Monroe Connector/Bypass Alternative 3A 2013 AADT Build Toll Scenario

This 2013 Build Forecast was developed to represent the opening year traffic volumes
for inclusion on the April 2009 Monroe Connector/Bypass public hearing maps. This
forecast was developed through interpolation of the 2008 and 2035 Build forecasts from
the Traffic Forecast for TIP Projects R-3329 & R-2559 Monroe Connector/Bypass (Table
1, C).

E. 2035 Build Toll Forecast, Segment 2 (Alternative 3A)

This 2035 Build forecast redistributed forecasted volumes from the Traffic Forecast for
TIP Projects R-3329 & R-2559 Monroe Connector/Bypass (Table 1, C) to account for a
minor change in the frontage road configuration at the western terminus of the project.

This forecast is used in the Final EIS as follows:
¢ Final Addendum to Year 2035 Build Traffic Operations Technical Memorandum
completed in November 2009
e Addendum Final Traffic Noise Technical Memorandum completed in February

2010
e Considered as part of the technical analysis that went into the development of
Final EIS
M C tor/B Traffic F tS
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F. NCDOT STIP Project R-3329 & R-2559 Revised Monroe Connector Bypass No-Build
Traffic Forecast Memorandum

This forecast was used to confirm the Draft EIS analysis of existing and design year no-
build conditions and is referenced in the Final EIS Errata. The updated 2008 and 2035
No-Build forecasts were prepared due to No-Build forecast discrepancies in the Traffic
Forecast for TIP Projects R-3329 & R-2559 Monroe Connector/Bypass (Table 1, C).
Additional discussion is included in Attachment A (Monroe Bypass No-Build Traffic
Forecast Summary Memorandum).

G. Monroe Connector / Bypass Year 2025 Build Toll Alternative 3A Traffic Volume
Projections

This forecast was provided to the Design-Build teams during construction procurement.
The Design-Build teams were given an option of designing the project to the 2035 traffic
forecast volumes and phase constructing the project based on the 2025 year traffic
forecast volumes. Ultimately, the Design-Build teams did not choose the option of phase
constructing using the 2025 year traffic forecast volumes.

1.3 Traffic and Revenue Studies
A Traffic and Revenue Study is a revenue forecast. The purpose of a Traffic and Revenue
Study is to analyze the potential project revenue associated with the proposed toll road.
Therefore, these studies are developed as part of the project financing efforts and are
developed differently than a project level traffic forecast. Two of the major differences in a
Traffic and Revenue Study are the socioeconomic data used and the travel demand model
used. The project level forecasts are based on the socioeconomic data and the travel
demand model as developed and approved by the Metropolitan Planning Organization
(MPO) and other data as described in Section 1.1. The Traffic and Revenue Study uses
socioeconomic data developed by an independent economist. The Traffic and Revenue
Study modifies the travel demand model including the traffic analysis zone structure, link
properties, link connections, and value of time assumptions. The following list describes the
uses of the Traffic and Revenue Studies developed during the project development process:

H. Monroe Connector/Bypass 2009 Update to Preliminary Study

This preliminary traffic and revenue forecast is an update to the Monroe Connector
Preliminary Traffic and Revenue Study issued in October 2006. These traffic and
revenue forecasts were developed to support the project financing efforts. The Monroe
Connector/Bypass 2009 Update to Preliminary Study (Table 1, H) is referenced in the
Final EIS.

I. Proposed Monroe Connector/Bypass Comprehensive Traffic and Revenue Study, Final
Report

This final traffic and revenue forecast was developed to support the project financing
efforts and was not used in any analysis to support the project level traffic forecast.
(Note: A Draft Final Report was issued in August 2010). Table 4 list Monroe/Connector
Bypass estimated 2015, 2020 and 2030 weekday traffic volumes.
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2. Arethe current No-Build traffic forecasts still valid for the purpose they were used?

The current 2008 and 2035 No-Build forecast from the document NCDOT STIP Project R-
3329 & R-2559 Revised Monroe Connector Bypass No-Build Traffic Forecast Memorandum
(Table 1, F) was used to confirm the analysis of 2007 existing and 2030 design year no-
build conditions used in the Draft EIS. The analysis was confirmed by quantitatively
demonstrating 2035 forecast volumes were higher than 2030 No-Build volumes and
qualitatively concluding US 74 operations would worsen with higher 2035 No-Build forecast
volumes.

To determine if the current No-Build traffic forecast is still valid, it is necessary to reasonably
determine if an updated No-Build forecast is expected to have lower, equal or higher
forecast volumes. If forecast volumes are expected to be equal to or higher than the current
No-Build forecast used in the 2007 existing and 2030 design year analysis, then it is
reasonable to conclude an updated No-Build forecast would not change the conclusions in
the Draft EIS. The following information was used to validate the 2007/2030 No-Build traffic
forecasts:

e 2012 NCDOT Annual Average Daily Traffic (AADT) volumes,

o Metrolina Regional Travel Demand Model, MRM11v1.1,

o Metrolina Regional Travel Demand Model, MRM14v1.0 output data provided by
CRTPO,

o 2009 socioeconomic (SE) data,

e Existing US 74 corridor travel time runs,

e Current 2008 and 2035 No-Build forecasts.

Based on a meeting with NCDOT Transportation Planning Branch (TPB) on March 21, 2013
and the document Guidelines to Determine When to Request an Updated Traffic Forecast'
(NCDOT TPB, February 24, 2009), the current No-Build traffic forecasts meet the guidelines
that indicate the existing forecast is valid and an updated forecast is not warranted. All of
these guidelines are met since no new alternatives have been identified, the current let date
of the project is less than the Future Forecast Year plus 20 years, the study area is not
experiencing growth not previously considered in the forecast, and the traffic forecast is not
five years older than the Base Year.

2.1 2012 NCDOT AADT Volumes

Existing traffic volumes are a primary factor in determining base year forecast volumes,
such as were used for the 2007 No-Build forecast. For this reason, 2007 and 2012
NCDOT AADT’s were compared along the US 74 corridor to determine if an updated
base year traffic forecast would be expected to have higher volumes than the current
2007 No-Build forecasts. Over the five year period from 2007 to 2012, average volumes
along the US 74 corridor cumulatively grew approximately zero percent, based on
available AADT data. Based on historical AADT growth trends, it is reasonable to
conclude that an updated base year forecast (i.e. 2013) would generally be equal to the
2007 No-Build Forecast. 2007 and 2012 NCDOT AADT volumes are listed in Table 5.

It is appropriate to compare cumulative corridor changes in terms of vehicle miles
traveled (VMT) and individual segment volume and percent changes. Individual
segment traffic volumes include higher degrees of variability inherent in specific traffic

! https://connect.ncdot.gov/projects/planning/Pages/ProjectLevel TrafficForecasting.aspx
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data base on the placement of traffic counting equipment, daily, monthly and seasonal
variations in data collection, weather and other factors. Corridor VMT considers the
entire corridor, volumes and distance of each corridor segment and calculates VMT
based on multiplying daily segment volumes times segment length. For the purposes of
this memo, comparing overall corridor VMT and percent changes is more appropriate in
identifying general trends in traffic patterns. Monroe Connector/Bypass and US 74
segment distances used to calculate VMT for all tables are shown on Table 7.

2.2 Comparison of 2030 No-Build MRMO05v1.0 to 2035 No-Build MRM11v1.1 Model Data
The Metrolina Regional Travel Demand Model, referred to as the MRM, is the primary
tool for evaluating existing and future travel in the Metrolina Region at the planning level.
For project-level traffic forecasting, the MRM is just one tool and associated raw model
outputs are just one piece of data used in the forecasting process. The MRM is
continually updated through the Metrolina Region planning process. The initial No-Build
traffic forecast (Table 1, A) was prepared using MRMO05v1.0. Since then three model
versions have been developed, in order of release date: MRM06, MRM08 and MRM11.
MRM11v1.1 was used for the purpose of evaluating the traffic forecasting process used
to develop the initial No-Build traffic forecast (Table 1, A). This model version includes
all the projects as shown in the 2035 Long Range Transportation Plan. A 2035 No-Build
MRM11v1.1 model was developed by removing the Monroe Connector/Bypass links.

The raw travel demand model daily volume assignment for the 2030 No-Build forecast
(Table 1, A), based on the MRMO05v1.0 and 2005 SE data, was compared to 2035 No-
Build raw model daily volume assignment from the MRM11v1.1. The 2009 SE data was
used to evaluate how changes in raw model output data may affect an updated future
year No-Build traffic forecast. Raw model output is an important factor in developing
traffic forecasts by, but not limited to, determining growth rates from base year to future
year scenarios, traffic volume orders of magnitude, volume trends along facilities and
future year volumes for new location facilities. Based on a comparison of cumulative
2030 to 2035 No-Build raw model daily volumes along the US 74 corridor, the 2035 No-
Build increases 17 percent over the five year period, corresponding to a three percent
annual growth rate. Raw model daily assignment volumes range from 23,000 to 70,300
and 21,200 to 101,600 for 2030 MRMO05v1.0 with 2005 SE data to 2035 MRM11v1.1
with 2009 SE data, respectively. Based on this comparison, an updated future year No-
Build forecast (i.e. 2035) would reasonably be expected to have volumes equal to or
greater than the 2030 No-Build forecast. Thus, an updated No-Build traffic forecast
would not change the conclusions in the Draft EIS. Table 5 lists raw model daily volume
assignment and VMT percent change for both scenarios.

2.3 Comparison of No-Build Scenario Model Data from 2030 MRMO6v1.1 to 2030 and
2040 MRM14v1.0
As previously stated, MRM14v1.0 output was provided by CRTPO (formerly MUMPO),
which is compared and summarized in Sections 2.3 and 2.4.

The raw model daily volume assignment data from a run of 2030 MRMO05v1.0 was
compared to a model run using the 2030 and 2040 MRM14v1.0 (with 2013 SE data). It
is important to note that the No-Build model scenarios do not include the Monroe
Connector/Bypass.

Along the existing US 74 corridor, there is some variability between the 2030
MRMO05v1.0 and the 2030 and 2040 MRM14v1.0 model results, with a general trend of

Monroe Connector/Bypass Traffic Forecast Summary H NTB
May 2014



higher daily assignment in MRM14v1.0 along the western portion of US 74 and lower
daily assignment along the eastern portion. When comparing the 2030 MRMO05v1.0 and
the 2030 MRM14v1.0 model results, the cumulative VMT changes equate to a 4 percent
decrease along the US 74 corridor with 8 of the 31 total segments having higher
volumes. When comparing the 2030 MRMO05v1.0 and the 2040 MRM14v1.0 model
results, the cumulative VMT changes equate to a 3 percent increase along the US 74
corridor with 20 of the 31 total segments having higher volumes. Overall corridor VMT
results indicate that both the 2030 and 2040 MRM14v1.0 model results show substantial
growth when compared with the existing NCDOT AADT traffic volumes along US 74.

Overall corridor VMT results indicate that, even with an updated model network
(MRM14v1.0) and SE data (2013), the Monroe Connector/Bypass is still generally
attracting similar levels of demand as MRMO05v1.0 and 2005 SE data used in the 2030
No-Build forecast. It is reasonable to conclude that the 2040 MRM14v1.0 assigns
similar magnitudes of raw travel demand model daily volume assignment to the US 74
compared to MRMO0O5v1.0. Thus, an updated No-Build traffic forecast would not change
the conclusions in the Draft EIS. Table 5 lists raw model daily volume assignment and
VMT percent change for each scenario.

2.4 Comparison of 2030 and 2040 No-Build Scenario Model Data from MRM14v1.0
No-Build Scenario model data was compared between 2030 and 2040 MRM14v1.0
model runs. These results are shown in Table 5. The data between the two model runs
is based on 2013 SE data and shows a high degree of consistency. All 2040 segment
daily traffic assignments exceed the 2030 MRM14v1.0 results. On the existing US 74
facility, volumes increase from approximately 1 percent to 10 percent between the 2030
and 2040 model runs. Overall, cumulative VMT changes equate to a 7 percent increase
along the US 74 corridor.

The conclusion that can reasonably be drawn from this data is that traffic volumes are
expected to increase on the US 74 corridor between the 2030 and 2040 time periods.
Thus, 2040 No-Build Scenario forecast results might reasonably also be expected to
demonstrate increases in traffic volumes along US 74, further substantiating the viability
of and need for the project.

2.5US 74 Corridor Travel Time Runs
The US 74 corridor from [-485 to Elm Street in Marshville is approximately 22.5 miles in
length and includes 30 signalized intersections, multiple unsignalized intersections, and
multiple driveway access points. 2012 NCDOT AADT volumes range from 23,000 to
57,000 and are projected to increase to a new range from 31,600 to 89,100 based on
2035 No-Build forecast volumes (Table 1, F). This means that 2012 NCDOT AADT
volumes would increase in the range of 9,800 to 33,300 vehicles per day (vpd) (or
between 20 percent to 81 percent) along the US 74 corridor. See Table 6 for the
comparison of 2012 NCDOT AADT and 2035 No-Build forecast volumes. This growth in
US 74 traffic volumes will negatively impact corridor operations by increasing
congestion, reducing travel speeds, and increasing travel times. 2013 existing travel
time runs were collected in March 2013 along the US 74 corridor. Per the US 74
Corridor Travel Time Comparison memorandum (HNTB, October 24, 2013), “US 74
average corridor travel speeds are limited to less than 50 mph, even during off-peak
periods and free-flow conditions with very little to no congestion”. These travel time runs
reflect existing conditions and account for all US 74 highway improvements implemented
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between 2007 and the present. The 2013 travel time runs verify that US 74 does not
operate as a high speed facility.

Based on 2012 NCDOT AADT’s, MRM11v1.1 (with 2009 socioeconomic data), and
MRM14v1.0 (with 2013 socioeconomic data), an updated base year and future year forecast
would reasonably be expected to have equal to or higher forecast volumes than the current
no-build forecasts used in the analysis of existing and design year no-build conditions. In
addition, 2013 existing travel time runs along the US 74 corridor verify US 74 does not
operate as a high speed facility. Comparison of 2035 No-Build traffic volume increases to
2012 AADT’s also realistically demonstrate that additional future congestion will continue to
decrease operating speeds along the US 74 corridor, further impairing the ability to provide
high speed mobility. Therefore, it is reasonable to conclude that updated No-Build forecasts
would not change the conclusions in the Draft EIS. Based on this assessment of all
available information, the current No-Build traffic forecasts are still valid for the purpose they
were used.

3. Are the current Build traffic forecasts still valid for the purpose they were used?

The Build forecast used in the project level forecasted traffic is titled Traffic Forecast for TIP
Projects R-3329 & R-2559 Monroe Connector/Bypass (Table 1, C) and contained 2008 and
2035 Build Scenario data. This forecast utilized the Metrolina Regional Travel Demand
Model, MRMO6v1.1, and 2005 socioeconomic (SE) data. The validity of the 2035 Build
forecasts were assessed by comparing the 2030 MRMO06v1.1 raw model daily volume
assignment with 2030 and 2035 Build raw model daily volume assignments utilizing
MRM11v1.1 and 2009 SE data and 2035 and 2040 Build raw model daily volume
assignments utilizing MRM14v1.0 and 2013 SE data.

The regional model, such as the Metrolina Regional Model, is used as a tool in the
development of traffic forecasts and raw model daily volumes are just one of the many
pieces of data used to develop traffic forecast volumes. It is important to note that a travel
demand model (TDM) is not an exact measure of existing or future traffic volumes but is a
tool to generally measure impacts of growth and development and help forecast travel
characteristics at the planning-level. The TDM employs a mathematical approach to
understanding how changes in land use, population, and area employment will impact the
transportation system. The Metrolina Regional Model encompasses multiple counties in two
states and was developed and calibrated as a tool to evaluate existing and future travel
demands on a regional basis. Raw model volumes for specific roadway links can be
extracted from the regional model but inherently have levels of variability compared to
existing and traffic forecast volumes. The accuracy of raw model volumes to existing and
future conditions is based on a variety of factors: existing and future roadway network
detail, calibration parameters, accuracy of future land use, population, area employment
estimates, and other factors. Therefore, it is not appropriate to directly compare raw model
daily volumes to balanced traffic forecast volumes. General comparisons of raw model daily
volumes from the Build Scenario models can be used as validation of the results from
previous Build Scenario forecasts, since those forecasts use model results as one of the
factors in developing the forecast.

Based on a meeting with NCDOT Transportation Planning Branch (TPB) on March 21, 2013
and the document Guidelines to Determine When to Request an Updated Traffic Forecast
2 (NCDOT TPB, February 24, 2009), the current Build traffic forecasts meet the guidelines
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that indicate the existing forecast is valid and an updated forecast is not warranted. All of
these guidelines are met since no new alternatives have been identified, the current let date
of the project is less than the Future Forecast Year plus 20 years, the study area is not
experiencing growth not previously considered in the forecast, and the traffic forecast is not
five years older than the Base Year.

The following three comparisons can be made to address the current validity of the previous
Build Scenario traffic forecast results. Comparative results are shown in Table 7.

3.1 Comparison of 2030 Build Scenario Model Data from MRMO6v1.1 to MRM11v1.1
Since the 2035 WSA Build Scenario forecast (Table 1, C) was developed with the use of
the (then current) 2030 MRMO6v1.1 (with 2005 SE data), the raw model daily volume
assignment data from a run of MRMO0O6v1.1 was compared to a model run using the
MRM11v1.1 (with 2009 SE data). It is important to note that both model scenarios
included the Monroe Connector/Bypass. For the new location Monroe
Connector/Bypass facility, MRM11v1.1 assigns higher traffic (8 percent to 30 percent) to
the western portion of the Bypass than MRMO06v1.1. Conversely, MRM11v1.1 has lower
projected daily assignments (9 percent to 27 percent decreases from MRMO6v1.1) in the
central and eastern portions of the project. Along the existing US 74 corridor, there is
some variability between the two model results, with a general trend of higher daily
assignment in MRM11v1.1 (29 of 31 segments have higher volumes). In many cases, -
Y- Line model volumes (the route intersecting the Monroe Connector/Bypass) are lower
in MRM11v1.1 than MRMO06v1.1. However, direct comparisons of individual -Y- Line
volumes directly north and south of the Monroe Bypass includes too much individual
variability to provide reasonable comparisons.

For raw model assignment, it is appropriate to consider cumulative changes on the
corridor in terms of vehicle miles traveled (VMT) and changes on individual segments,
as previously discussed in Section 2.1. Examining corridor VMT presents overall and
regional traffic differences that more appropriately account for the inherent variability of
individual links based on different segment lengths, characteristics, loading points and
the impact of centroid connectors within the model. Potential reasons for variability
along individual segments are different socioeconomic growth assumptions, different
model networks and link characteristics, and different model methodologies for trip
distribution and assignment. To compare -Y- Line VMT, a segment distance of 0.5 miles
for each -Y- Line north and south of the Monroe Connector/Bypass was determined to
account for ramp offsets, laneage tie-ins and grade changes. By using the same
segment distance for all -Y- Lines, all facility segments were calculated similarly to
determine VMT. Based on the overall corridor, cumulative VMT changes equate to a 7
percent decrease along the Monroe Connector/Bypass, a 19 percent increase along the
US 74 corridor and a 24 percent decrease cumulatively for -Y- Line locations.

Overall corridor VMT results indicate that, even with an updated model network
(MRM11v1.1), SE data (2009), and methodology, the Monroe Connector/Bypass is still
generally attracting similar levels of demand as MRMO0O6v1.1 and 2005 SE data used in
the 2030 Build forecast. In addition, the updated model is predicting more demand for
the existing US 74 corridor. Thus, it is reasonable to conclude that the MRM11v1.1
assigns similar magnitudes of raw travel demand model daily volume assignment to the
Monroe Connector/Bypass and US 74 compared to MRMO6v1.1.

2 https://connect.ncdot.gov/projects/planning/Pages/ProjectLevel TrafficForecasting.aspx
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3.2

3.3

Comparison of 2030 and 2035 Build Scenario Model Data from MRM11v1.1

The next necessary comparison is to compare Build Scenario model data from the 2030
MRM11v1.1 model to results from a 2035 MRM11v1.1 model run. This comparison was
made using the methodology previously described in Section 2.2. These results are
shown in Table 7. The data between the two model runs is based on the same set of
2009 SE data, and shows a high degree of consistency. All 2035 segment daily traffic
assignments exceed the 2030 MRM11v1.1 results. On the new location Monroe
Connector/Bypass facility, volumes increase from 7 percent to 11 percent and are
expected to range between 21,600 and 67,400 in 2035. On the existing US 74 facility,
volumes increase from 5 percent to 15 percent between the 2030 and 2035 model runs.
Individual -Y- Line facilities show increases between 4 percent and 57 percent between
2030 and 2035 model runs. Overall, cumulative VMT changes equate to a 9 percent
increase along the Monroe Connector/Bypass, a 7 percent increase along the US 74
corridor and a 7 percent increase cumulatively for -Y- Line locations. These increases
are not expected to impact the interchange footprints for the Monroe Connector/Bypass
facility.

The conclusion that can reasonably be drawn from this data is that traffic volumes are
expected to increase for all study area facilities between the 2030 and 2035 time
periods. Thus, 2030 Build Scenario forecast results might reasonably also be expected
to demonstrate increases in traffic volumes along the Monroe Connector/Bypass Facility,
existing US 74, and project study area -Y- Lines. This would further substantiate the
viability of and need for the project.

Comparison of 2035 Build MRM11v1.1 to 2030 Build MRMO6v1.1 Model Data used
in the Build Scenario Traffic Forecast

As a final comparison, the 2035 MRM11v1.1 daily traffic assignment data was compared
to the original 2030 MRMO0O6v1.1 data used in the development of the 2030 Build
Scenario forecasts. Along the new Monroe Connector facility, 2035 MRM11v1.1
assignments are higher than 2030 MRMO6v1.1 data on the western portion of the
project, but are still less (between 1 percent and 19 percent smaller) than the 2030
MRMO6v1.1 data on the eastern portion of the project. US 74 corridor results are higher
(for 30 of 31 segments) and have a greater variance range (3 percent to 90 percent
increases) for the 2035 MRM11v1.1 results compared to the 2030 MRMO6v1.1 results. -
Y- Line data results have six segments showing increased daily assignment, seven
segments showing decreased assignment, and one segment unchanged between 2035
data and 2030 data. Based on the overall corridor, cumulative VMT changes equate to
a 1 percent increase along the Monroe Connector/Bypass, a 27 percent increase along
the US 74 corridor and an 18 percent decrease cumulatively for -Y- Line locations.
Similar to assessments made previously, potential reasons for the variability include the
different SE data sets, different model networks and network characteristics, and model
assignment methodologies employed in the two MRM versions. Even with the variability
of the results, the overall trend along the new location facility shows consistently
increasing volumes from east to west between the two model data sets. The model run
comparison also shows the potential traffic volume growth between 2030 and 2035
along existing US 74 even with the Monroe Connector facility. It is reasonable to
conclude that a traffic forecast for the Build Scenario that utilizes the latest MRM11v1.1
network and 2009 SE data in a similar manner to which they were employed for the
2008 and 2035 Build Scenario forecast would produce results that are to the same
magnitude, if not greater (based on the data examined in these three comparisons), than
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the original 2008 and 2035 Build Scenario forecast data. Comparative results are shown
in Table 7.

The differences between MRMO6v1.1 and MRM11v1.1 raw model daily volume assignment,
and the current Build traffic forecasts indicate that the magnitude of traffic along the Monroe
Connector/Bypass and US 74 would still show the need for the project, and benefits to the
existing US 74 corridor from the project, as currently supported by the Build forecast utilized
in the project development process.

3.4 Comparison of 2030 Build Scenario Model Data from MRM0O6v1.1 to MRM14v1.0
As previously stated, Build MRM14v1.0 output was provided by CRTPO (formerly
MUMPO), which is compared and summarized in Sections 3.4, 3.5, and 3.6.

The raw model daily volume assignment data from a run of MRM06v1.1 was compared
to a model run using the MRM14v1.0 (with 2013 SE data). It is important to note that
both model scenarios included the Monroe Connector/Bypass. For the new location
Monroe Connector/Bypass facility, MRM14v1.0 assigns higher traffic (4 percent to 32
percent) to the western portion of the Bypass than MRMO06v1.1.  Conversely,
MRM14v1.0 has lower projected daily assignments (13 percent to 38 percent decreases
from MRMOG6v1.1) in the central and eastern portions of the project. Along the existing
US 74 corridor, there is some variability between the two model results, with a general
trend of higher daily assignment in MRM14v1.0 along the western portion of US 74 and
lower daily assignment along the eastern portion (15 of 31 total segments have higher
volumes). In many cases, -Y- Line model volumes (the route intersecting the Monroe
Connector/Bypass) are lower in MRM14v1.0 than MRMO06v1.1. However, direct
comparisons of individual -Y- Line volumes directly north and south of the Monroe
Bypass includes too much individual variability to provide reasonable comparisons.

Based on the overall corridor, cumulative VMT changes equate to a 12 percent decrease
along the Monroe Connector/Bypass, a 4 percent increase along the US 74 corridor and
a 29 percent decrease cumulatively for -Y- Line locations.

Overall corridor VMT results indicate that, even with an updated model network
(MRM14v1.0), SE data (2013), and methodology, the Monroe Connector/Bypass is still
generally attracting similar levels of demand as MRMO0O6v1.1 and 2005 SE data used in
the 2030 Build forecast. In addition, the updated model is predicting more demand for
the existing US 74 corridor. Thus, it is reasonable to conclude that the MRM14v1.0
assigns similar magnitudes of raw travel demand model daily volume assignment to the
Monroe Connector/Bypass and US 74 compared to MRMO6v1.1.

3.5 Comparison of 2030 and 2040 Build Scenario Model Data from MRM14v1.0
The next necessary comparison is to compare Build Scenario model data from the 2030
MRM14v1.0 model to results from a 2040 MRM14v1.0 model run. This comparison was
made using the methodology previously described in Section 2.2. These results are
shown in Table 7. The data between the two model runs is based on the same set of
2013 SE data, and shows a high degree of consistency. All 2040 segment daily traffic
assignments exceed the 2030 MRM14v1.0 results. On the new location Monroe
Connector/Bypass facility, volumes increase from 3 percent to 14 percent and are
expected to range between 21,300 and 64,800 in 2040. On the existing US 74 facility,
volumes increase from approximately zero percent to 13 percent between the 2030 and
2040 model runs. Individual -Y- Line facilities show increases between 3 percent and 21
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percent between 2030 and 2040 model runs. Overall, cumulative VMT changes equate
to a 10 percent increase along the Monroe Connector/Bypass, a 8 percent increase
along the US 74 corridor and a 13 percent increase cumulatively for -Y- Line locations.
These increases are not expected to impact the interchange footprints for the Monroe
Connector/Bypass facility.

The conclusion that can reasonably be drawn from this data is that traffic volumes are
expected to increase for all study area facilities between the 2030 and 2040 time
periods. Thus, 2030 Build Scenario forecast results might reasonably also be expected
to demonstrate increases in traffic volumes along the Monroe Connector/Bypass Facility,
existing US 74, and project study area -Y- Lines. This would further substantiate the
viability of and need for the project

Comparison of 2040 Build MRM14v1.0 to 2030 Build MRMO6v1.1 Model Data used
in the Build Scenario Traffic Forecast

As a final comparison, the 2040 MRM14v1.0 daily traffic assignment data was compared
to the original 2030 MRMO06v1.1 data used in the development of the 2030 Build
Scenario forecasts. Along the new Monroe Connector facility, 2040 MRM14v1.0
assignments are higher than 2030 MRMO06v1.1 data on the western portion of the
project, but are still less (between 2 percent and 30 percent smaller) than the 2030
MRMO06v1.1 data on the eastern portion of the project. US 74 corridor results are
generally higher on the western portion of the corridor and generally lower on the
eastern portion and have a greater variance range (31 percent decrease to 55 percent
increase) for the 2040 MRM14v1.0 results compared to the 2030 MRMO06v1.1 results. -
Y- Line data results have three segments showing increased daily assignment and nine
segments showing decreased assignment between 2040 data and 2030 data. Volumes
on Forest Hills School Road north and south of the proposed Monroe Bypass were not
included in the MRM14v1.0 output provided by CRTPO. Based on the overall corridor,
cumulative VMT changes equate to a 4 percent decrease along the Monroe
Connector/Bypass, a 12 percent increase along the US 74 corridor and an 20 percent
decrease cumulatively for -Y- Line locations. Similar to assessments made previously,
potential reasons for the variability include the different SE data sets, different model
networks and network characteristics, and model assignment methodologies employed
in the two MRM versions. Even with the variability of the results, the overall trend along
the new location facility shows consistently increasing volumes from east to west
between the two model data sets. The model run comparison also shows the potential
traffic volume growth along the western portion of existing US 74 and potential traffic
volume decreases along eastern portions of existing US 74 between 2030 and 2040
even with the Monroe Connector facility. It is reasonable to conclude that a traffic
forecast for the 2040 Build Scenario that utilizes the latest MRM14v1.0 network and
2013 SE data in a similar manner to which they were employed for the 2008 and 2035
Build Scenario forecast would produce results that are to the same magnitude, if not
greater (based on the data examined in these three comparisons), than the original 2008
and 2035 Build Scenario forecast data and would further substantiate the viability of and
need for the project. Comparative results are shown in Table 7.

4. How would the Monroe Connector/Bypass affect traffic volumes on the US 74

cor

ridor?

Five separate scenarios were analyzed to assess the effects that the Monroe
Connector/Bypass may have on projected traffic volumes on existing US 74.
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4.1

4.2

4.3

4.4

Comparison of the Traffic Forecast Used in the NEPA Document

Table 8 compares data from the 2035 No-Build (Table 1, F) and 2035 Build (Table 1, C)
Traffic Forecast Scenarios along the existing US 74 corridor. The results show a
reduction in traffic along the corridor in the range of 600 to 34,200 vehicles per day from
the No-Build to Build Scenario. This equates to a range of 1 percent to 54 percent, with
an average reduction of 30 percent for overall corridor VMT.

Comparison of the 2030 MRMO0O6v1.1 Model Results

Since the MRMOG6v1.1 (utilizing 2005 SE data) was used in the development of the 2008
WSA Traffic Forecast that is included in the NEPA documentation, comparisons of No-
Build and Build 2030 raw model daily volume assignments are included in Table 9. The
travel demand model is the primary source of making estimates of traffic diversion and
network traffic flow changes to/from existing facilities onto a new alignment facility such
as the Monroe Connector/Bypass. The only difference in the two travel demand models
is the inclusion of the Monroe Connector/Bypass links.

As shown in Table 9, construction of the Monroe Connector/Bypass caused 2030 daily
traffic assignments to reduce along US 74 in the range of 4,800 to 21,900 vehicles per
day. This resulted in percentage reductions of 11 percent to 51 percent of daily traffic
along the corridor from 2030 No-Build data, and an average percent reduction of 31
percent for the overall corridor VMT.

Comparison of the 2035 MRM11v1.1 Model Results

Utilizing the MRM11v1.1 travel demand model, with updated 2009 SE data and network
information, a third comparison of No-Build/Build traffic volumes was made for the year
2035. The only difference in the two travel demand models is the inclusion of the Monroe
Connector/Bypass links. As shown in Table 9, and similar to results in the previous two
comparisons, 2035 daily traffic assignments along the existing US 74 corridor are
reduced for every segment in the Build condition, with a range of 5,300 vpd to 25,100
vpd. The percentage of volume reduction is between 11 percent and 45 percent, with an
average percent reduction of 19 percent for the overall corridor VMT.

Comparison of the 2030 MRM14v1.0 Model Results

Utilizing the MRM14v1.0 travel demand model, with updated 2013 SE data and network
information, a fourth comparison of No-Build/Build traffic volumes was made for the year
2030. The only difference in the two travel demand models is the inclusion of the Monroe
Connector/Bypass links. As shown in Table 9, and similar to results in the previous
three comparisons, 2030 daily traffic assignments along the existing US 74 corridor are
reduced for every segment in the Build condition, with a range of 7,000 vpd to 20,900
vpd. The percentage of volume reduction is between 14 percent and 57 percent, with an
average percent reduction of 24 percent for the overall corridor VMT.
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4.6 Comparison of the 2040 MRM14v1.0 Model Results

Utilizing the MRM14v1.0 travel demand model, with updated 2013 SE data and network
information, a fifth comparison of No-Build/Build traffic volumes was made for the year
2040. The only difference in the two travel demand models is the inclusion of the Monroe
Connector/Bypass links. As shown in Table 9, and similar to results in the previous four
comparisons, 2040 daily traffic assignments along the existing US 74 corridor are
reduced for every segment in the Build condition, with a range of 8,000 vpd to 18,800
vpd. The percentage of volume reduction is between 15 percent and 56 percent, with an
average percent reduction of 24 percent for the overall corridor VMT.

Summarizing the five comparisons to forecast and travel demand model results made
above, the Monroe Connector/Bypass is expected to reduce traffic volumes along the
existing US 74 corridor for every corridor segment in the project study area in the Build
condition. Some ftraffic on existing US 74 is expected to divert to the new facility, thus
reducing congestion and improving traffic operations along the existing US 74 corridor with
construction of the Monroe Connector/Bypass.

How could changes in socioeconomic data affect the traffic forecast for the Monroe
Connector/Bypass project?

Various regional socioeconomic forecasting processes and updates have occurred over the
last decade in association with updated versions of the Metrolina Regional Model. Table 10
summarizes the various socioeconomic data, file name, model version and final forecast
year. Section 4.0 of the Monroe Connector/Bypass Indirect and Cumulative Effects
Technical Report (Baker, May 2013) provides a detailed review of socioeconomic forecast
data.

Table 10 — Metrolina Regional Model Socioeconomic (SE) Data Versions

SE Data TAZ Associated Final
(Forecast) Name File Name Model Version Forecast Year

MRMO05v1.0

2005 SE Data SE_Year_taz2934 MRMO6v1.0 2030
MRMO6v1.1

2008 SE Data SE_Year_081024 MRMO08v1.0 2035

2008 Interim Data | SE_Year_081119_MUMPO _interim None 2035
MRMO09v1.0

2009 SE Data SE_Year_091028 MRM11v1.0 2035
MRM11v1.1

2013 SE Data* LANDUSE_TAZYEAR_131203 MRM14v1.0 2040

* Not available or included in ICE Technical Report (Baker, May 2013).

The Metrolina Regional Model, MRM11v1.1, was used as the base model to evaluate raw
model daily volume assignment for 2035 No-Build and Build conditions utilizing 2005, 2008
Interim and 2009 socioeconomic data. MRMO05v1.0 and MRMO06v1.1 were also utilized in
their respective traffic forecasts, as previously listed in Table 1. MRMO08v1.0 and
MRMO09v1.0 were not specifically utilized for traffic forecasts in the project development
process. 2008 socioeconomic data was not evaluated or compared in this memorandum,
since it was not used in any traffic forecast or traffic and revenue study. Referencing 2005
SE data raw model daily vehicles miles traveled (VMT) as the baseline, 2008 Interim and
2009 SE data VMT along the US 74 corridor increased 5 percent for the No-Build and 2 to 3
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percent and 5 percent along the Monroe Bypass and US 74 for the Build, respectively.
Changes in raw model daily vehicles miles traveled are to be expected and appropriate
when comparing various socioeconomic data which are based on a variety of different
information, assumptions, time periods and horizon years. This comparison shows that
even while differences existing between various socioeconomic data, the resulting VMT are
generally consistent (within 5 percent along US 74 for the No-Build and within 2 to 3 percent
along the Monroe Bypass for the Build). Table 11 lists raw model daily volume assignment
for segments along the Monroe Connector/Bypass project and US 74 corridor for No-Build
and Build conditions with 2005, 2008 Interim and 2009 SE data.

As of February 3, 2014, the MRM14v1.0 model and associated output was provided by
CRTPO (formerly MUMPO). In an effort to consider all available information, this memo was
revised to include a comparison of MRM14v1.0 raw model output for future Build scenarios
as discussed in Sections 3.4, 3.5, and 3.6.

Based on a direct comparison of 2005 SE, 2008 Interim and 2009 SE data, the
socioeconomic data sets have relatively similar volume assignments and corridor vehicle
miles traveled within 2 to 3 percent and 5 percent for the Monroe Connector/Bypass and US
74 corridor, respectively. It is reasonable to conclude that the differences between the three
sets of socioeconomic data would not substantially change the traffic forecast.

6. How could changes in the socioeconomic data related to indirect and cumulative
effects affect the traffic forecast for the Monroe Connector/Bypass project?

Based on the Monroe Connector/Bypass Indirect and Cumulative Effects Technical Report
(Baker, May 2013), socioeconomic data was developed for a 2030 Build RPA
(Recommended Preferred Alternative) scenario. This forecast of socioeconomic data is
referenced as 2009 ICE data. The Metrolina Regional Model, MRM11v1.1, was run with
one set of socioeconomic data (2009 SE data) for the 2030 No-Build scenario and two sets
of socioeconomic data (2009 SE data and 2009 ICE data) for the 2030 Build scenario. The
only difference between the two Build model runs was the change in socioeconomic data.
The raw model daily volume assignment along the Monroe Connector/Bypass and US 74
corridor were compared for each model run (Table 12). Vehicle miles traveled (VMT) and
vehicle hours traveled (VHT) were compared for each model run (Table 13).

The raw travel demand model daily volume assignment comparison between the two Build
model runs shows little variability in the results (Table 12). When comparing the Monroe
Connector/Bypass project links as a whole, the corridor VMT difference is less than five
percent, with no individual link having a difference of greater than ten percent or 3,300
vehicles per day (vpd). When comparing the US 74 corridor as a whole, the daily bi-
directional volume difference is less than three percent, with 24 out of 30 individual links
having a difference of less than five percent or 2,800 vpd. The eastern terminus of the
project, from E. Franklin Street to the Monroe Connector/Bypass terminus, projects daily bi-
directional volume differences greater than ten percent or 1,800 vpd to 4,700 vpd.

The raw travel demand model daily volume assignment comparison between the No-Build
and each of the two Build model runs shows the similar variability in the results (Table 12).
When comparing the US 74 corridor as a whole, the daily bi-directional volume differences
between the No-Build and the two Builds vary greatly. In the Build scenarios, all US 74
segment volumes are projected to decrease and corridor VMT decreases between 18 to 21
percent compared to the No-Build scenario. The raw travel demand model daily volume

Monroe Connector/Bypass Traffic Forecast Summary H NTB
May 2014 6



assignment clearly shows that US 74 traffic volumes and corridor VMT is expected to be
less with construction of the Monroe Connector/Bypass.

The VMT and VHT values were compared between Union County, Mecklenburg County,
and the entire MRM11v1.1 model network (Table 13). The change in VMT and VHT in
Union County is 3 percent and 4 percent, respectively, while changes in Mecklenburg
County and across the MRM network are zero percent. Based on these minor network
assignment changes between 2009 SE data and 2009 ICE data, it is reasonable to conclude
the changes in SE data would not substantially change existing or future Build traffic
forecast results.
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Conclusions

1.

Question — What traffic forecasts were developed during the Monroe Connector/Bypass
project development process and what were they used for?

Answer — Detailed listing of the traffic forecasts prepared during the Monroe
Connector/Bypass project development process and uses are included on pages 1-5.

Question — Are the current No-Build traffic forecasts still valid for the purpose they were
used?

Answer — Yes. Based on the assessment of 2012 NCDOT AADT volumes, the Metrolina
Regional Travel Demand Model, MRM11v1.1, utilizing 2009 socioeconomic data, 2030 and
2040 MRM14v1.0, utilizing 2013 socioeconomic data, existing US 74 corridor travel time
runs, and current 2008 and 2035 No-Build forecast information, the No-Build traffic forecasts
are still valid for the purposes they were used.

Question — Are the current Build traffic forecasts still valid for the purpose they were used?

Answer — Yes. The differences between MRMO0O6v1.1, MRM11v1.1 and MRM14v1.0 raw
model daily volume assignment, and the Build traffic forecasts indicate that the magnitude of
traffic along the Monroe Connector/Bypass and US 74 would still show the need for the
project, and benefits to the existing US 74 corridor from the project, as currently supported
by the Build forecast utilized in the project development process.

Question — How would the Monroe Connector/Bypass affect traffic volumes on the US 74
corridor?

Answer — When comparing Build and No-Build Traffic Forecast Scenarios and 2030
MRMO06v1.1, 2035 MRM11v1.1, 2030 and 2040 MRM14v1.0 raw model network assignment
data, the Build volumes are lower than the No-Build for every segment along the US 74
corridor for the forecast results and model run results.

Question — How could changes in socioeconomic data affect the traffic forecast for the
Monroe Connector/Bypass project?

Answer — Based on a direct comparison of 2005 SE, 2008 Interim and 2009 SE data, the
socioeconomic data sets have relatively similar volume assignments with cumulative
corridor volumes within two percent and five percent for the Monroe Connector/Bypass and
US 74 corridor, respectively. It is reasonable to conclude that the differences between the
three sets of socioeconomic data would not substantially change the traffic forecast.

Question — How do changes in the socioeconomic data related to indirect and cumulative
effects affect the traffic forecast for the Monroe Connector/Bypass project?

Answer — Changes in SE data cause relatively minor changes in traffic volumes in the MRM
model runs. Based on the comparison of 2030 Build MRM11v1.1 model runs using 2009
SE data and 2009 ICE SE data, the volume changes and percent changes are not
substantial. The change in VMT and VHT in Union County is 3 percent and 4 percent
respectively, while changes in Mecklenburg County and across the MRM network are
approximately zero percent. These variations in raw model daily volume assignment will not
affect the conclusions of the traffic forecasting development process.

Monroe Connector/Bypass Traffic Forecast Summary

May 2014 8 HNTB



Table 2 —US 74 Corridor No-Build Traffic Forecast Volumes

Comparison Type

No-Build Traffic Forecast Volumes (Sec. 1)

Year 2007 2008 2008 2030 2035 2035
Scenario No-Build No-Build No-Build No-Build No-Build No-Build
Classification Forecast Forecast Forecast Update Forecast Forecast Forecast Update
D# Source MAB, WSA, HNTB, MAB, WSA, HNTB,
June 2008 Sept. 2008 March 2010 June 2008 Sept. 2008 March 2010

1 1-485 to Stallings Rd 61,800 74,200 62,900 84,200 140,200 89,100

2 Stallings Rd to Indian Trail Rd. North 60,000 72,000 60,900 81,600 134,300 86,300

3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 53,600 62,500 54,200 66,600 123,400 69,400

4 Unionville Indian Trail Rd. West to Faith Church Rd. 51,800 63,300 52,500 68,600 123,500 72,300

5 Faith Church Rd. to Sardis Church Rd. 53,800 63,800 54,300 65,400 124,500 67,900

6 Sardis Church Rd. to Chambers Dr. 47,600 54,900 48,500 67,200 116,500 71,500

7 Chambers Dr. to N. Rocky River Rd. 41,000 52,800 46,400 62,400 112,800 67,100

8 N. Rocky River Rd. to Fowler Secrest Rd. 41,400 45,100 45,300 55,200 101,800 58,200

9 Fowler Secrest Rd. to Rolling Hills Dr. 47,600 47,600 48,100 60,200 106,500 62,900

10 | Rolling Hills Dr. to Round Table Rd. 45,400 45,400 46,000 59,800 102,100 62,900

11 | Round Table Rd. to Williams Rd. 44,800 45,400 45,400 59,400 102,100 62,600

12 | Williams Rd. to Hanover Dr. 47,000 47,200 47,700 63,000 105,600 66,500

2 13 | Hanover Dr. to Dickerson Blvd. 58,200 57,600 58,700 69,600 121,300 72,100
p% 14 | Dickerson Blvd. to Secrest Shortcut Rd. 56,600 56,000 56,700 59,200 110,700 59,800
3% 15 | Secrest Shortcut Rd. to Secrest Shortcut Rd. 61,600 61,300 61,700 64,400 120,900 65,000
% 16 | Secrest Shortcut Rd. to Concord Ave. 61,600 61,300 61,700 64,400 120,900 65,000
N 17 | Concord Ave. to US 601 61,800 61,500 62,000 66,200 121,400 67,200
o |18 | US 601 to Stafford St. 58,200 57,000 58,800 71,800 116,200 74,800
D | 19 | Stafford St. to Boyte St. 58,000 56,800 58,500 70,600 116,200 73,300
20 | Boyte St. to NC 200 56,400 56,100 56,900 67,400 115,300 69,800

21 | NC 200 to Walkup Ave. 49,600 48,500 50,200 63,800 95,300 66,900

22 | Walkup Ave. to S. Sutherland Ave. 42,600 42,000 43,100 54,800 87,300 57,500

23 | S. Sutherland Ave. to Venus St. 40,400 40,600 40,900 52,000 85,400 54,500

24 | Venus St. to E. Franklin St. 36,600 40,300 37,100 47,000 83,800 49,300

25 | E. Franklin St. to US 601 / N. Medical Center Campus 46,200 48,400 46,700 58,000 101,400 60,600

26 | US 601/Metro Medical Center Campus to S. Secrest Ave. 31,200 34,600 31,500 38,200 77,800 39,700

27 | S. Secrest Ave. to S. Bivens Rd. 29,600 33,400 30,000 39,000 75,300 41,000

28 | S. Bivens Rd. to Bivens St. 29,200 33,400 29,600 37,600 75,300 39,400

29 | Bivens St. to Austin Chaney Rd. 28,600 32,900 29,100 40,200 74,300 42,700

30 | Austin Chaney Rd. to Forest Hills School Rd. North 24,400 26,600 24,800 33,000 51,700 35,900

31 | Forest Hills School Rd. North to Marshville 19,400 22,700 19,800 29,400 44,200 31,600
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Table 3 — Monroe Bypass Build Traffic Forecast Volumes

Comparison Type

Build Traffic Forecast Volumes (Sec. 1)

Year 2008 2035
Scenario Build Toll Build Toll
Classification Forecast Forecast
Facility D # Source WSA, Sept. 2008 WSA Sept. 2008
uUs 74 1 I-485 to US 74 Frontage Road 73,400 115,000
US 74 / Monroe Bypass 2 | US 74 Frontage Rd to US 74 / Monroe Bypass Split 71,900 95,600
Frontage Road 3 | McKee Rd to Stallings Rd n/a 19,500
1 US 74 to Indian Trail-Fairview Rd 17,500 48,200
2 Indian Trail-Fairview Rd to Unionville-Indian Trail Rd 18,200 51,200
3 | Unionville-Indian Trail Rd to Rocky River Rd 18,500 52,300
Monroe Bypass Segments 4 Rocky River Rd to US 601 15,900 46,600
5 US 601 to NC 200 (Morgan Mill Rd) 12,300 35,200
6 | NC 200 (Morgan Mill Rd) to Austin Chaney Rd 8,600 24,800
7 | Austin Chaney Rd to Forest Hills School Rd 8,400 19,600
8 Forest Hills School Rd to US 74 8,400 16,400
2 Stallings Rd to Indian Trail Rd. North 56,400 67,400
3 {/r\l/c:::tn Trail Rd. North to Unionville Indian Trail Rd. 40,600 51,300
4 Unionville Indian Trail Rd. West to Faith Church Rd. 41,400 51,400
5 Faith Church Rd. to Sardis Church Rd. 41,900 52,400
6 Sardis Church Rd. to Chambers Dr. 32,300 38,200
7 Chambers Dr. to N. Rocky River Rd. 30,200 34,500
8 | N. Rocky River Rd. to Fowler Secrest Rd. 24,500 28,800
9 | Fowler Secrest Rd. to Rolling Hills Dr. 27,700 33,500
10 | Rolling Hills Dr. to Round Table Rd. 25,500 29,100
11 | Round Table Rd. to Williams Rd. 25,500 29,100
12 | Williams Rd. to Hanover Dr. 27,300 32,300
13 | Hanover Dr. to Dickerson Blvd. 37,700 48,000
14 | Dickerson Blvd. to Secrest Shortcut Rd. 36,100 37,400
15 | Secrest Shortcut Rd. to Secrest Shortcut Rd. 41,400 47,600
16 | Secrest Shortcut Rd. to Concord Ave. 41,400 47,600
US 74 Segments 17 | Concord Ave. to US 601 41,600 48,100
18 | US 601 to Stafford St. 42,600 57,200
19 | Stafford St. to Boyte St. 42,400 56,900
20 | Boyte St. to NC 200 41,600 56,000
21 | NC 200 to Walkup Ave. 40,000 54,500
22 | Walkup Ave. to S. Sutherland Ave. 33,500 46,500
23 | S. Sutherland Ave. to Venus St. 32,100 44,000
24 | Venus St. to E. Franklin St. 31,800 42,400
o5 E. Franklin St. to US 601 / N. Medical Center 39.900 60,000
Campus
26 X§e601/Metro Medical Center Campus to S. Secrest 26,100 36,600
27 | S. Secrest Ave. to S. Bivens Rd. 24,900 34,100
28 | S. Bivens Rd. to Bivens St. 24,900 34,100
29 | Bivens St. to Austin Chaney Rd. 24,400 33,100
30 | Austin Chaney Rd. to Forest Hills School Rd. North 19,700 26,100
31 | Forest Hills School Rd. North to Monroe Bypass 13,700 20,700
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Table 4 — Monroe Connector/Bypass Traffic and Revenue Estimated Traffic Volumes

Comparison Type

Build Estimated Traffic Volumes (Sec. 1.3)

Year 2015 2020 2030
Scenario Build Build Build
Model Version MRMO6 MRMO06 MRMO6
Socioeconomic Data 2008 Interim 2008 Interim 2008 Interim

Classification

Traffic & Revenue

Traffic & Revenue

Traffic & Revenue

Facility D # Source WSA, Oct. 2010 WSA, Oct. 2010 WSA, Oct. 2010
uUs 74 1 I-485 to US 74 Frontage Road 72,200 77,800 92,600
US 74 / Monroe Bypass 2 | US 74 Frontage Rd to US 74 / Monroe Bypass Split 40,600 45,800 58,400
Frontage Road 3 | McKee Rd to Stallings Rd 33,400 35,100 35,900
1 US 74 to Indian Trail-Fairview Rd 29,000 33,600 45,600
2 Indian Trail-Fairview Rd to Unionville-Indian Trail Rd 31,600 35,200 43,600
3 Unionville-Indian Trail Rd to Rocky River Rd 29,200 32,400 40,200
4 | Rocky River Rd to US 601 25,800 28,400 35,600
Monroe Bypass Segments 55751 15 NC 200 (Morgan Mill Rd) 24.600 27.200 32,800
6 | NC 200 (Morgan Mill Rd) to Austin Chaney Rd 15,200 17,200 22,600
7 Austin Chaney Rd to Forest Hills School Rd 10,200 11,800 15,600
8 | Forest Hills School Rd to US 74 9,200 10,800 14,200
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Table 5 - US 74 Corridor AADT and No-Build Model Data Comparisons

Comparison Type

NCDOT AADT (Sec. 2.1)

Raw Model Daily Volume (Sec. 2.2)

Raw Model Daily Volume (Sec. 2.3)

Year 2007 2012 2030 2035 2030 2040
Scenario n/a n/a No-Build No-Build No-Build No-Build
Model Version n/a n/a MRMO5 MRM11 MRM14 MRM14
Socioeconomic Data n/a n/a 2005 2009 2013 2013
Classification AADT AADT Raw Model Raw Model Raw Model Raw Model
D# Source NCDOT NCDOT Model Model Model Model
1 I-485 to Stallings Rd 58,000* 57,000* 70,300* 101,600* 87,400* 90,300*
2 Stallings Rd to Indian Trail Rd. North 53,000 53,000 65,600 90,300 81,600 81,100
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 50,000 51,000 49,500 65,500 60,700 59,800
4 Unionville Indian Trail Rd. West to Faith Church Rd. 49,000 48,000 54,000 66,400 60,100 61,200
5 Faith Church Rd. to Sardis Church Rd. n/a n/a 58,100 56,900 54,500 59,400
6 Sardis Church Rd. to Chambers Dr. 43,000 44,000 58,100 47,400 53,700 58,700
7 Chambers Dr. to N. Rocky River Rd. 36,000 37,000 59,500 46,100 48,800 53,700
8 N. Rocky River Rd. to Fowler Secrest Rd. n/a n/a 47,900 45,300 47,400 52,100
9 Fowler Secrest Rd. to Rolling Hills Dr. 36,000 38,000 50,900 38,100 37,000 40,500
10 Rolling Hills Dr. to Round Table Rd. n/a n/a 50,900 38,100 37,000 40,500
» 11 Round Table Rd. to Williams Rd. n/a n/a 54,700 43,100 46,100 50,800
% 12 Williams Rd. to Hanover Dr. n/a n/a 54,700 49,200 51,900 56,800
IS 13 Hanover Dr. to Dickerson Blvd. n/a n/a 54,700 49,200 51,900 56,800
g 14 Dickerson Blvd. to Secrest Shortcut Rd. 47,000 50,000 40,000 66,400 56,600 61,200
(,’_) 15 Secrest Shortcut Rd. to Secrest Shortcut Rd. n/a n/a 44,000 71,500 59,700 64,700
S 16 Secrest Shortcut Rd. to Concord Ave. n/a n/a 44,000 71,500 59,700 64,700
= 17 Concord Ave. to US 601 53,000 55,000 44,000 73,200 60,100 65,200
8 18 US 601 to Stafford St. 54,000 51,000 57,400 69,300 56,900 61,500
N 19 Stafford St. to Boyte St. n/a n/a 57,400 67,100 54,300 58,600
%) 20 Boyte St. to NC 200 52,000 50,000 53,100 66,400 52,500 56,800
2 21 NC 200 to Walkup Ave. 47,000 47,000 54,100 68,200 49,900 54,400
22 Walkup Ave. to S. Sutherland Ave. 38,000 33,000 54,100 66,800 49,500 53,800
23 S. Sutherland Ave. to Venus St. n/a n/a 54,100 65,500 49,100 53,400
24 Venus St. to E. Franklin St. n/a n/a 54,100 66,400 48,100 52,500
25 E. Franklin St. to US 601 / N. Medical Center Campus n/a n/a 54,100 75,500 52,500 57,500
26 US 601/Metro Medical Center Campus to S. Secrest Ave. 27,000 27,000 32,200 41,500 31,200 34,000
27 S. Secrest Ave. to S. Bivens Rd. 25,000 24,000 35,000 48,300 32,800 35,900
28 S. Bivens Rd. to Bivens St. 24,000 25,000 33,200 36,500 26,000 28,200
29 Bivens St. to Austin Chaney Rd. 24,000 26,000 30,200 37,700 26,400 29,000
30 Austin Chaney Rd. to Forest Hills School Rd. North 24,000 23,000 25,800 30,700 20,400 22,300
31 Forest Hills School Rd. North to Marshville n/a n/a 23,000 21,200 14,800 16,100
Corridor VMT 706,610 710,230 876,001 965,940 842,066 900,960

% Change in VMT

~0%

10%

7%

% Change in VMT
(2030 MRMO5 to 2030 and 2040 MRM14)

n/a

n/a

-4%

3%

VMT Annual Growth Rate

~0%

2%

1%

* US 74 Corridor Segment ID #1 not included in US 74 corridor VMT calculations to provide consistent No-Build and Build corridor comparisons.
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Table 6 — US 74 Corridor AADT and No-Build Traffic Forecast Comparison

Comparison Type | NCDOT AADT and No-Build Traffic Forecast Volumes (Sec. 2.4)
Year 2012 2035 Traffic Percent
Scenario n/a No-Build Volume Volume
Classification | AADT Forecast Update | Increase from | Increase from
2012 AADT to 2012 AADT to
ID # Source | NCDOT Mat'é“thé 1o 2035 No-Build | 2035 No-Build
Forecast Forecast
1 I-485 to Stallings Rd 57,000 89,100 32,100 56%
2 Stallings Rd to Indian Trail Rd. North 53,000 86,300 33,300 63%
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 51,000 69,400 18,400 36%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 48,000 72,300 24,300 51%
5 Faith Church Rd. to Sardis Church Rd. n/a 67,900 n/a n/a
6 Sardis Church Rd. to Chambers Dr. 44,000 71,500 27,500 63%
7 Chambers Dr. to N. Rocky River Rd. 37,000 67,100 30,100 81%
8 N. Rocky River Rd. to Fowler Secrest Rd. n/a 58,200 n/a n/a
9 Fowler Secrest Rd. to Rolling Hills Dr. 38,000 62,900 24,900 66%
10 | Rolling Hills Dr. to Round Table Rd. n/a 62,900 n/a n/a
11 Round Table Rd. to Williams Rd. n/a 62,600 n/a n/a
12 Williams Rd. to Hanover Dr. n/a 66,500 n/a n/a
@ 13 Hanover Dr. to Dickerson Blvd. n/a 72,100 n/a n/a
5 14 Dickerson Blvd. to Secrest Shortcut Rd. 50,000 59,800 9,800 20%
g 15 Secrest Shortcut Rd. to Secrest Shortcut Rd. n/a 65,000 n/a n/a
% 16 Secrest Shortcut Rd. to Concord Ave. n/a 65,000 n/a n/a
< 17 Concord Ave. to US 601 55,000 67,200 12,200 22%
; 18 US 601 to Stafford St. 51,000 74,800 23,800 47%
) 19 Stafford St. to Boyte St. n/a 73,300 n/a n/a
20 Boyte St. to NC 200 50,000 69,800 19,800 40%
21 NC 200 to Walkup Ave. 47,000 66,900 19,900 42%
22 Walkup Ave. to S. Sutherland Ave. 33,000 57,500 24,500 74%
23 S. Sutherland Ave. to Venus St. n/a 54,500 n/a n/a
24 Venus St. to E. Franklin St. n/a 49,300 n/a n/a
25 E. Franklin St. to US 601 / N. Medical Center Campus n/a 60,600 n/a n/a
26 US 601/Metro Medical Center Campus to S. Secrest Ave. 27,000 39,700 12,700 47%
27 S. Secrest Ave. to S. Bivens Rd. 24,000 41,000 17,000 71%
28 S. Bivens Rd. to Bivens St. 25,000 39,400 14,400 58%
29 Bivens St. to Austin Chaney Rd. 26,000 42,700 16,700 64%
30 | Austin Chaney Rd. to Forest Hills School Rd. North 23,000 35,900 12,900 56%
31 Forest Hills School Rd. North to Marshville n/a 31,600 n/a n/a
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Table 7 — 2030 and 2035 Build Model Data Comparisons

Comparison Type

Travel Demand Model Raw Daily Volume Assignment

Year 2030 2030 2035
SeanEe Build Build Percefr:;%hange Build Percerflrtocr:]:lange Percerfl:ocr:TI]'lange
Socioe'\gggi'm\fggg M;)l\gge M;“ggll 2030 MRMO6 to M;“gél 2030 MRMO6to | 2030 MRM11 to
—_— 2030 MRM11 2035 MRM11 2035 MRM11
Classification Raw Model Raw Model Raw Model
e (Sec. 3.1) (Sec. 3.3) (Sec. 3.2)
Facility D # Source Model Model Model
uUs 74 1 I-485 to US 74 Frontage Road n/a 91,300 125,400 37% 134,000 A47% %
US 74 / Monroe Bypass 2 US 74 Frontage Rd to US 74 / Monroe Bypass Split n/a 89,800 109,500 22% 116,500 30% 6%
Frontage Road 3 McKee Rd to Stallings Rd n/a n/a 7,700 n/a 8,600 n/a 12%
Distance (miles)
1 US 74 to Indian Trail-Fairview Rd 2.24 47,900 62,500 30% 67,400 41% 8%
2 Indian Trail-Fairview Rd to Unionville-Indian Trail Rd 2.26 49,000 52,900 8% 56,800 16% %
3 Unionville-Indian Trail Rd to Rocky River Rd 1.51 52,400 47,200 -10% 50,800 -3% 8%
Monroe Bypass Segments 4 Rocky River Rd to US 601 3.77 48,300 44,100 -9% 47,700 -1% 8%
5 US 601 to NC 200 (Morgan Mill Rd) 1.76 48,800 39,500 -19% 43,100 -12% 9%
6 NC 200 (Morgan Mill Rd) to Austin Chaney Rd 4.06 44,600 32,500 -27% 36,000 -19% 11%
7 Austin Chaney Rd to Forest Hills School Rd 1.79 25,900 22,600 -13% 24,800 -4% 10%
8 Forest Hills School Rd to US 74 0.92 23,200 20,000 -14% 21,600 -7% 8%
Corridor VMT and % Change in VMT 813,920 757,407 -7% 822,161 1% 9%
2 Stallings Rd / Monroe Bypass to Indian Trail Rd. North 1.27 47,200 61,400 30% 65,200 38% 6%
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 0.68 37,500 48,200 29% 51,900 38% 8%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 0.80 35,700 50,100 40% 53,700 50% 7%
5 Faith Church Rd. to Sardis Church Rd. 0.60 38,500 45,800 19% 48,200 25% 5%
6 Sardis Church Rd. to Chambers Dr. 1.16 33,100 37,300 13% 39,800 20% %
7 Chambers Dr. to N. Rocky River Rd. 1.37 34,900 35,800 3% 38,300 10% 7%
8 N. Rocky River Rd. to Fowler Secrest Rd. 1.17 25,400 36,200 43% 38,400 51% 6%
9 Fowler Secrest Rd. to Rolling Hills Dr. 0.78 25,400 29,400 16% 31,300 23% 6%
10 Rolling Hills Dr. to Round Table Rd. 0.31 30,500 29,400 -4% 31,300 3% 6%
11 Round Table Rd. to Williams Rd. 0.36 38,600 35,200 -9% 37,400 -3% 6%
12 Williams Rd. to Hanover Dr. 0.22 38,600 41,600 8% 43,900 14% 6%
13 Hanover Dr. to Dickerson Blvd. 0.32 38,600 41,600 8% 43,900 14% 6%
14 Dickerson Blvd. to Secrest Shortcut Rd. 0.27 38,600 53,300 38% 56,700 47% 6%
15 Secrest Shortcut Rd. to Secrest Shortcut Rd. 0.07 31,100 56,200 81% 59,200 90% 5%
US 74 Segments 16 Secrest Shortcut Rd. to Concord Ave. 0.26 31,100 56,200 81% 59,200 90% 5%
17 Concord Ave. to US 601 0.33 35,900 57,800 61% 60,900 70% 5%
18 US 601 to Stafford St. 0.40 50,900 57,100 12% 60,400 19% 6%
19 Stafford St. to Boyte St. 0.24 48,600 55,000 13% 57,500 18% 5%
20 Boyte St. to NC 200 0.57 46,100 54,300 18% 57,500 25% 6%
21 NC 200 to Walkup Ave. 0.23 44,900 55,200 23% 59,300 32% 7%
22 Walkup Ave. to S. Sutherland Ave. 0.53 45,900 54,600 19% 58,000 26% 6%
23 S. Sutherland Ave. to Venus St. 0.26 44,900 52,700 17% 56,100 25% 6%
24 Venus St. to E. Franklin St. 0.19 45,000 53,100 18% 56,700 26% 7%
25 E. Franklin St. to US 601 / N. Medical Center Campus 0.14 54,500 60,600 11% 65,200 20% 8%
26 US 601/Metro Medical Ctr Campus to S. Secrest Ave. 1.30 26,700 30,400 14% 32,500 22% 7%
27 S. Secrest Ave. to S. Bivens Rd. 0.38 31,100 37,000 19% 40,100 29% 8%
28 S. Bivens Rd. to Bivens St. 1.94 24,800 26,000 5% 28,500 15% 10%
29 Bivens St. to Austin Chaney Rd. 0.29 25,400 27,300 7% 30,000 18% 10%
30 Austin Chaney Rd. to Forest Hills School Rd. North 2.00 18,400 19,800 8% 22,700 23% 15%
31 Forest Hills School Rd. North to Monroe Connector/Bypass 0.50 10,300 10,600 3% 11,600 13% 9%
Corridor VMT and % Change in VMT 614,335 729,912 19% 782,051 27% 7%
1 Indian Trail-Fairview Rd (North of Monroe Bypass) 0.50 17,000 21,500 26% 23,000 35% 7%
2 Indian Trail-Fairview Rd (South of Monroe Bypass) 0.50 11,000 7,400 -33% 8,000 -27% 8%
3 Unionville-Indian Trail Rd (North of Monroe Bypass) 0.50 15,000 14,000 -T% 15,000 0% 7%
4 Unionville-Indian Trail Rd (South of Monroe Bypass) 0.50 21,000 12,800 -39% 14,100 -33% 10%
5 Rocky River Rd (North of Monroe Bypass) 0.50 16,000 12,100 -24% 12,700 -21% 5%
6 Rocky River Rd (South of Monroe Bypass) 0.50 14,000 17,800 27% 18,600 33% 4%
Y- Lines 7 US 601 (North of Monroe Bypass) 0.50 49,000 20,700 -58% 21,700 -56% 5%
8 US 601 (South of Monroe Bypass) 0.50 43,000 18,000 -58% 18,800 -56% 4%
9 NC 200 (Morgan Mill Rd) (North of Monroe Bypass) 0.50 19,000 14,700 -23% 16,100 -15% 10%
10 NC 200 (Morgan Mill Rd) (South of Monroe Bypass) 0.50 12,000 18,500 54% 19,800 65% 7%
11 Austin Chaney Rd (North of Monroe Bypass) 0.50 8,400 10,300 23% 11,400 36% 11%
12 Austin Chaney Rd (South of Monroe Bypass) 0.50 14,000 14,000 0% 15,600 11% 11%
13 Forest Hills School Rd (North of Monroe Bypass) 0.50 1,400 700 -50% 1,100 -21% 57%
14 Forest Hills School Rd (South of Monroe Bypass) 0.50 1,600 2,100 31% 2,500 56% 19%
Corridor VMT and % Change in VMT 121,200 92,300 -24% 99,200 -18% 7%

* US 74 Corridor Segment ID #1 not included in US 74 corridor VMT calculations to provide consistent No-Build and Build corridor comparisons.
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Table 7 (cont.) — 2030 and 2040 Build Model Data Comparisons

Comparison Type Travel Demand Model Raw Daily Volume Assignment
Scen\;?iac: éaﬁg éaﬁg Percefnrt0 %hange éﬁﬂ% Percerflrtocr:]:lange Percerfl:ocr:TI]'lange
Model Version MRMO06 MRM14 MRM14
Socioeconomic bata | 2005 2015 2030 MRI0BTo 2013 2030 MRM0B tol | B 2630lVRMEd ta
Classification Raw Model Raw Model (Sec. 3.4) Raw Model (Sec. 3.6) (Sec. 3.5)
Facility D # Source Model Model Model
Us 74 1 1-485 to US 74 Frontage Road n/a 91,300 118,300 30% 125,200 37% 6%
US 74 / Monroe Bypass 2 US 74 Frontage Rd to US 74 / Monroe Bypass Split n/a 89,800 78,900 -12% 80,800 -10% 2%
Frontage Road 3 McKee Rd to Stallings Rd n/a n/a 17,400 n/a 21,500 n/a 24%
Distance (miles)

1 US 74 to Indian Trail-Fairview Rd 2.24 47,900 63,000 32% 64,800 35% 3%
2 Indian Trail-Fairview Rd to Unionville-Indian Trail Rd 2.26 49,000 50,900 4% 55,300 13% 9%
3 Unionville-Indian Trail Rd to Rocky River Rd 1.51 52,400 47,800 -9% 53,200 2% 11%
Monroe Bypass Segments 4 Rocky River Rd to US 601 3.77 48,300 41,800 -13% 47,200 -2% 13%
5 US 601 to NC 200 (Morgan Mill Rd) 1.76 48,800 34,600 -29% 39,500 -19% 14%
6 NC 200 (Morgan Mill Rd) to Austin Chaney Rd 4.06 44,600 27,800 -38% 31,400 -30% 13%
7 Austin Chaney Rd to Forest Hills School Rd 1.79 25,900 19,600 -24% 21,300 -18% 9%
8 Forest Hills School Rd to US 74 0.92 23,200 19,600 -16% 21,300 -8% 9%
Corridor VMT and % Change in VMT 813,920 712,798 -12% 783,133 -4% 10%
2 Stallings Rd / Monroe Bypass to Indian Trail Rd. North 1.27 47,200 60,700 29% 62,300 32% 3%
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 0.68 37,500 46,800 25% 46,900 25% ~0%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 0.80 35,700 48,700 36% 50,300 41% 3%
5 Faith Church Rd. to Sardis Church Rd. 0.60 38,500 46,000 19% 50,200 30% 9%
6 Sardis Church Rd. to Chambers Dr. 1.16 33,100 42,600 29% 46,000 39% 8%
7 Chambers Dr. to N. Rocky River Rd. 1.37 34,900 37,500 7% 40,900 17% 9%
8 N. Rocky River Rd. to Fowler Secrest Rd. 1.17 25,400 36,100 42% 39,400 55% 9%
9 Fowler Secrest Rd. to Rolling Hills Dr. 0.78 25,400 26,100 3% 28,600 13% 10%
10 Rolling Hills Dr. to Round Table Rd. 0.31 30,500 26,100 -14% 28,600 -6% 10%
11 Round Table Rd. to Williams Rd. 0.36 38,600 35,400 -8% 39,100 1% 10%
12 Williams Rd. to Hanover Dr. 0.22 38,600 41,800 8% 46,200 20% 11%
13 Hanover Dr. to Dickerson Blvd. 0.32 38,600 41,800 8% 46,200 20% 11%
14 Dickerson Blvd. to Secrest Shortcut Rd. 0.27 38,600 42,800 11% 46,500 20% 9%
15 Secrest Shortcut Rd. to Secrest Shortcut Rd. 0.07 31,100 44,700 44% 48,000 54% 7%
US 74 Segments 16 Secrest Shortcut Rd. to Concord Ave. 0.26 31,100 44,700 44% 48,000 54% 7%
17 Concord Ave. to US 601 0.33 35,900 45,200 26% 48,500 35% 7%
18 US 601 to Stafford St. 0.40 50,900 47,800 -6% 51,000 ~0% 7%
19 Stafford St. to Boyte St. 0.24 48,600 45,200 -7% 48,100 -1% 6%
20 Boyte St. to NC 200 0.57 46,100 43,300 -6% 46,300 ~0% 7%
21 NC 200 to Walkup Ave. 0.23 44,900 42,300 -6% 45,800 2% 8%
22 Walkup Ave. to S. Sutherland Ave. 0.53 45,900 42,500 -7% 45,800 ~0% 8%
23 S. Sutherland Ave. to Venus St. 0.26 44,900 40,500 -10% 43,800 -2% 8%
24 Venus St. to E. Franklin St. 0.19 45,000 39,500 -12% 42,900 -5% 9%
25 E. Franklin St. to US 601 / N. Medical Center Campus 0.14 54,500 43,100 -21% 47,200 -13% 10%
26 US 601/Metro Medical Ctr Campus to S. Secrest Ave. 1.30 26,700 22,300 -16% 24,400 -9% 9%
27 S. Secrest Ave. to S. Bivens Rd. 0.38 31,100 23,800 -23% 26,400 -15% 11%
28 S. Bivens Rd. to Bivens St. 1.94 24,800 16,600 -33% 18,700 -25% 13%
29 Bivens St. to Austin Chaney Rd. 0.29 25,400 17,900 -30% 20,300 -20% 13%
30 Austin Chaney Rd. to Forest Hills School Rd. North 2.00 18,400 12,100 -34% 13,700 -26% 13%
31 Forest Hills School Rd. North to Monroe Connector/Bypass 0.50 10,300 6,400 -38% 7,100 -31% 11%
Corridor VMT and % Change in VMT 614,335 637,290 4% 685,619 12% 8%
1 Indian Trail-Fairview Rd (North of Monroe Bypass) 0.50 17,000 24,800 46% 29,100 71% 17%
2 Indian Trail-Fairview Rd (South of Monroe Bypass) 0.50 11,000 7,400 -33% 8,700 -21% 18%
3 Unionville-Indian Trail Rd (North of Monroe Bypass) 0.50 15,000 12,300 -18% 13,600 -9% 11%
4 Unionville-Indian Trail Rd (South of Monroe Bypass) 0.50 21,000 13,300 -37% 15,500 -26% 17%
5 Rocky River Rd (North of Monroe Bypass) 0.50 16,000 9,500 -41% 10,500 -34% 11%
6 Rocky River Rd (South of Monroe Bypass) 0.50 14,000 17,300 24% 18,900 35% 9%
Y- Lines 7 US 601 (North of Monroe Bypass) 0.50 49,000 23,300 -52% 26,000 -47% 12%
8 US 601 (South of Monroe Bypass) 0.50 43,000 23,200 -46% 25,600 -40% 10%
9 NC 200 (Morgan Mill Rd) (North of Monroe Bypass) 0.50 19,000 10,700 -44% 11,000 -42% 3%
10 NC 200 (Morgan Mill Rd) (South of Monroe Bypass) 0.50 12,000 17,300 44% 19,000 58% 10%
11 Austin Chaney Rd (North of Monroe Bypass) 0.50 8,400 5,600 -33% 6,800 -19% 21%
12 Austin Chaney Rd (South of Monroe Bypass) 0.50 14,000 8,500 -39% 10,200 -27% 20%

13 Forest Hills School Rd (North of Monroe Bypass) 0.50 1,400 Volumes for this segment were not included in the MRM14 output provided CRTPO

14 Forest Hills School Rd (South of Monroe Bypass) 0.50 1,600 Volumes for this segment were not included in the MRM14 output provided CRTPO
Corridor VMT and % Change in VMT 121,200 86,600 -29% 97,450 -20% 13%

* US 74 Corridor Segment ID #1 not included in US 74 corridor VMT calculations to provide consistent No-Build and Build corridor comparisons.
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Table 8 — Effects of the Monroe Connector/Bypass on US 74 Traffic Forecast Volumes

Comparison Type

Traffic Forecast Volumes (Sec. 4.1)

Year 2035 2035 .
Scenario | No-Build | _Build Toll UEi(e [elcent
— Forecast Volum_e Volu_me
Classification Update Forecast Reductlo_n Reduc_tlon on
HNTB, WSA Sept. Due to Bylld US 74 in Buﬂd

D# Source March 2010 2008 Scenario Scenario
2 Stallings Rd to Indian Trail Rd. North 86,300 67,400 -18,900 -22%
3 {R/céistn Trail Rd. North to Unionville Indian Trail Rd. 69,400 51.300 -18,100 -26%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 72,300 51,400 -20,900 -29%
5 Faith Church Rd. to Sardis Church Rd. 67,900 52,400 -15,500 -23%
6 Sardis Church Rd. to Chambers Dr. 71,500 38,200 -33,300 -47%
7 Chambers Dr. to N. Rocky River Rd. 67,100 34,500 -32,600 -49%
8 N. Rocky River Rd. to Fowler Secrest Rd. 58,200 28,800 -29,400 -51%
9 Fowler Secrest Rd. to Rolling Hills Dr. 62,900 33,500 -29,400 -47%
10 | Rolling Hills Dr. to Round Table Rd. 62,900 29,100 -33,800 -54%
11 Round Table Rd. to Williams Rd. 62,600 29,100 -33,500 -54%
12 Williams Rd. to Hanover Dr. 66,500 32,300 -34,200 -51%
" 13 Hanover Dr. to Dickerson Blvd. 72,100 48,000 -24,100 -33%
= | 14 | Dickerson Blvd. to Secrest Shortcut Rd. 59,800 37,400 -22,400 -37%
g 15 | Secrest Shortcut Rd. to Secrest Shortcut Rd. 65,000 47,600 -17,400 -27%
216 Secrest Shortcut Rd. to Concord Ave. 65,000 47,600 -17,400 -27%
» | 17 | Concord Ave. to US 601 67,200 48,100 -19,100 -28%
N | 18 | US 601 to Stafford St. 74,800 57,200 -17,600 -24%
‘g 19 | Stafford St. to Boyte St. 73,300 56,900 -16,400 -22%
20 | Boyte St. to NC 200 69,800 56,000 -13,800 -20%
21 NC 200 to Walkup Ave. 66,900 54,500 -12,400 -19%
22 | Walkup Ave. to S. Sutherland Ave. 57,500 46,500 -11,000 -19%
23 | S. Sutherland Ave. to Venus St. 54,500 44,000 -10,500 -19%
24 | Venus St. to E. Franklin St. 49,300 42,400 -6,900 -14%
25 E. Franklin St. to US 601 / N. Medical Center Campus 60,600 60,000 -600 -1%
26 X§e601/Metro Medical Center Campus to S. Secrest 39.700 36,600 -3,100 8%
27 | S. Secrest Ave. to S. Bivens Rd. 41,000 34,100 -6,900 -17%
28 | S. Bivens Rd. to Bivens St. 39,400 34,100 -5,300 -13%
29 | Bivens St. to Austin Chaney Rd. 42,700 33,100 -9,600 -22%
30 | Austin Chaney Rd. to Forest Hills School Rd. North 35,900 26,100 -9,800 -27%
31 Forest Hills School Rd. North to Marshville 31,600 20,700 -10,900 -34%
Corridor VMT, VMT Reduction and % Change in VMT | 1,095,695 760,460 -335,235 -31%
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Table 9 — Effects of the Monroe Connector/Bypass on US 74 Travel Demand Model Assignment

Comparison Type

Travel Demand Model Raw Output Assighment

Year 2030 2030 2035 2035
Scenario No-Build Build Assignment Percent Reduction No-Build Build Assignment Percent Reduction
Model Version MRMO6 MRMO6 Reduction Dueto | on US 74 in Build MRM11 MRM11 Reduction Dueto | on US 74 in Build
Socioeconomic Data 2005 2005 Build Scenario Scenario 2009 2009 Build Scenario Scenario
Classification Raw Model Raw Model (Sec. 4.2) (Sec. 4.2) Raw Model Raw Model (Sec. 4.3) (Sec. 4.3)

D # Source Model Model Model Model
2 Stallings Rd / Monroe Bypass to Indian Trail Rd. North 62,600 47,200 -15,400 -25% 90,300 65,200 -25,100 -28%
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 51,800 37,500 -14,300 -28% 65,500 51,900 -13,600 -21%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 49,600 35,700 -13,900 -28% 66,400 53,700 -12,700 -19%
5 Faith Church Rd. to Sardis Church Rd. 51,000 38,500 -12,500 -25% 56,900 48,200 -8,700 -15%
6 Sardis Church Rd. to Chambers Dr. 50,600 33,100 -17,500 -35% 47,400 39,800 -7,600 -16%
7 Chambers Dr. to N. Rocky River Rd. 52,600 34,900 -17,700 -34% 46,100 38,300 -7,800 -17%
8 N. Rocky River Rd. to Fowler Secrest Rd. 42,600 25,400 -17,200 -40% 45,300 38,400 -6,900 -15%
9 Fowler Secrest Rd. to Rolling Hills Dr. 47,300 25,400 -21,900 -46% 38,100 31,300 -6,800 -18%
10 Rolling Hills Dr. to Round Table Rd. 47,300 30,500 -16,800 -36% 38,100 31,300 -6,800 -18%
11 Round Table Rd. to Williams Rd. 55,700 38,600 -17,100 -31% 43,100 37,400 -5,700 -13%
12 Williams Rd. to Hanover Dr. 55,700 38,600 -17,100 -31% 49,200 43,900 -5,300 -11%
” 13 Hanover Dr. to Dickerson Blvd. 55,700 38,600 -17,100 -31% 49,200 43,900 -5,300 -11%
=l 14 Dickerson Blvd. to Secrest Shortcut Rd. 43,400 38,600 -4,800 -11% 66,400 56,700 -9,700 -15%
"E’ 15 Secrest Shortcut Rd. to Secrest Shortcut Rd. 48,400 31,100 -17,300 -36% 71,500 59,200 -12,300 -17%
216 Secrest Shortcut Rd. to Concord Ave. 48,400 31,100 -17,300 -36% 71,500 59,200 -12,300 -17%
w|l 17 Concord Ave. to US 601 47,300 35,900 -11,400 -24% 73,200 60,900 -12,300 -17%
NAET US 601 to Stafford St. 61,700 50,900 -10,800 -18% 69,300 60,400 -8,900 -13%
g 19 Stafford St. to Boyte St. 59,500 48,600 -10,900 -18% 67,100 57,500 -9,600 -14%
20 Boyte St. to NC 200 57,100 46,100 -11,000 -19% 66,400 57,500 -8,900 -13%
21 NC 200 to Walkup Ave. 56,200 44,900 -11,300 -20% 68,200 59,300 -8,900 -13%
22 Walkup Ave. to S. Sutherland Ave. 57,000 45,900 -11,100 -19% 66,800 58,000 -8,800 -13%
23 S. Sutherland Ave. to Venus St. 58,700 44,900 -13,800 -24% 65,500 56,100 -9,400 -14%
24 Venus St. to E. Franklin St. 59,000 45,000 -14,000 -24% 66,400 56,700 -9,700 -15%
25 E. Franklin St. to US 601 / N. Medical Center Campus 68,500 54,500 -14,000 -20% 75,500 65,200 -10,300 -14%
26 US 601/Metro Medical Center Campus to S. Secrest Ave. 38,500 26,700 -11,800 -31% 41,500 32,500 -9,000 -22%
27 S. Secrest Ave. to S. Bivens Rd. 41,600 31,100 -10,500 -25% 48,300 40,100 -8,200 -17%
28 S. Bivens Rd. to Bivens St. 39,900 24,800 -15,100 -38% 36,500 28,500 -8,000 -22%
29 Bivens St. to Austin Chaney Rd. 39,500 25,400 -14,100 -36% 37,700 30,000 -7,700 -20%
30 Austin Chaney Rd. to Forest Hills School Rd. North 30,700 18,400 -12,300 -40% 30,700 22,700 -8,000 -26%
31 Forest Hills School Rd. North to Monroe Connector/Bypass 21,200 10,300 -10,900 -51% 21,200 11,600 -9,600 -45%
Corridor VMT, VMT Reduction and % Change in VMT 888,016 614,335 -273,681 -31% 965,940 782,051 -183,889 -19%
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Table 9 (cont.) — Effects of the Monroe Connector/Bypass on US 74 Travel Demand Model Assignment

Comparison Type

Travel Demand Model Raw Output Assighment

Year 2030 2030 2040 2040
Scenario No-Build Build Assignment Percent Reduction No-Build Build Assignment Percent Reduction
Model Version MRM 14 MRM 14 Reduction Dueto | on US 74 in Build MRM 14 MRM 14 Reduction Dueto | on US 74 in Build
Socioeconomic Data 2013 2013 Build Scenario Scenario 2013 2013 Build Scenario Scenario
Classification Raw Model Raw Model (Sec. 4.4) (Sec. 4.4) Raw Model Raw Model (Sec. 4.5) (Sec. 4.5)

D # Source Model Model Model Model
2 Stallings Rd / Monroe Bypass to Indian Trail Rd. North 81,600 60,700 -20,900 -26% 81,100 62,300 -18,800 -23%
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 60,700 46,800 -13,900 -23% 59,800 46,900 -12,900 -22%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 60,100 48,700 -11,400 -19% 61,200 50,300 -10,900 -18%
5 Faith Church Rd. to Sardis Church Rd. 54,500 46,000 -8,500 -16% 59,400 50,200 -9,200 -15%
6 Sardis Church Rd. to Chambers Dr. 53,700 42,600 -11,100 -21% 58,700 46,000 -12,700 -22%
7 Chambers Dr. to N. Rocky River Rd. 48,800 37,500 -11,300 -23% 53,700 40,900 -12,800 -24%
8 N. Rocky River Rd. to Fowler Secrest Rd. 47,400 36,100 -11,300 -24% 52,100 39,400 -12,700 -24%
9 Fowler Secrest Rd. to Rolling Hills Dr. 37,000 26,100 -10,900 -29% 40,500 28,600 -11,900 -29%
10 Rolling Hills Dr. to Round Table Rd. 37,000 26,100 -10,900 -29% 40,500 28,600 -11,900 -29%
11 Round Table Rd. to Williams Rd. 46,100 35,400 -10,700 -23% 50,800 39,100 -11,700 -23%
12 Williams Rd. to Hanover Dr. 51,900 41,800 -10,100 -19% 56,800 46,200 -10,600 -19%
" 13 Hanover Dr. to Dickerson Blvd. 51,900 41,800 -10,100 -19% 56,800 46,200 -10,600 -19%
| 14 Dickerson Blvd. to Secrest Shortcut Rd. 56,600 42,800 -13,800 -24% 61,200 46,500 -14,700 -24%
GE’ 15 Secrest Shortcut Rd. to Secrest Shortcut Rd. 59,700 44,700 -15,000 -25% 64,700 48,000 -16,700 -26%
216 Secrest Shortcut Rd. to Concord Ave. 59,700 44,700 -15,000 -25% 64,700 48,000 -16,700 -26%
0 17 Concord Ave. to US 601 60,100 45,200 -14,900 -25% 65,200 48,500 -16,700 -26%
NI US 601 to Stafford St. 56,900 47,800 -9,100 -16% 61,500 51,000 -10,500 -17%
g 19 Stafford St. to Boyte St. 54,300 45,200 -9,100 -17% 58,600 48,100 -10,500 -18%
20 Boyte St. to NC 200 52,500 43,300 -9,200 -18% 56,800 46,300 -10,500 -18%
21 NC 200 to Walkup Ave. 49,900 42,300 -7,600 -15% 54,400 45,800 -8,600 -16%
22 Walkup Ave. to S. Sutherland Ave. 49,500 42,500 -7,000 -14% 53,800 45,800 -8,000 -15%
23 S. Sutherland Ave. to Venus St. 49,100 40,500 -8,600 -18% 53,400 43,800 -9,600 -18%
24 Venus St. to E. Franklin St. 48,100 39,500 -8,600 -18% 52,500 42,900 -9,600 -18%
25 E. Franklin St. to US 601 / N. Medical Center Campus 52,500 43,100 -9,400 -18% 57,500 47,200 -10,300 -18%
26 US 601/Metro Medical Center Campus to S. Secrest Ave. 31,200 22,300 -8,900 -29% 34,000 24,400 -9,600 -28%
27 S. Secrest Ave. to S. Bivens Rd. 32,800 23,800 -9,000 -27% 35,900 26,400 -9,500 -26%
28 S. Bivens Rd. to Bivens St. 26,000 16,600 -9,400 -36% 28,200 18,700 -9,500 -34%
29 Bivens St. to Austin Chaney Rd. 26,400 17,900 -8,500 -32% 29,000 20,300 -8,700 -30%
30 Austin Chaney Rd. to Forest Hills School Rd. North 20,400 12,100 -8,300 -41% 22,300 13,700 -8,600 -39%
31 Forest Hills School Rd. North to Monroe Connector/Bypass 14,800 6,400 -8,400 -57% 16,100 7,100 -9,000 -56%
Corridor VMT, VMT Reduction and % Change in VMT 842,066 637,290 -204,776 -24% 900,960 685,619 -215,341 -24%
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Table 11 - Effects of the Socioeconomic Data on Travel Demand Model Assignment

Comparison Type

Travel Demand Model Raw Assighment (Sec. 5)

Year 2035 2035 2035 2035 2035 2035
Models\(;:rsa}gﬁ NN<|3RBMu1|I1d N@R?\Aulllld NN<|)RBMu1|I1d Percent Change| Percent Change MBF;\I/Ilcljl MBRUI\I/llil MBRUI\I/llil Percent Change[Percent Change
- : - from SE 2005 to| from SE 2005 to - from SE 2005 to |from SE 2005 to
Socioeconomic Data 2005 2008 Interim 2009 SE 2008 Interim SE 2009 2005 2008 Interim 2009 SE 2008 Interim SE 2009
Classification Raw Model Raw Model Raw Model Raw Model Raw Model Raw Model
Facility D# Source Model Model Model Model Model Model
Uus 74 1 1-485 to US 74 Frontage Road n/a n/a n/a n/a n/a 124,700 131,800 134,000 6% 7%
US 74 / Monroe Bypass 2 US 74 Frontage Rd to US 74 / Monroe Bypass Split n/a n/a n/a n/a n/a 110,500 116,000 116,500 5% 5%
Frontage Road 3 McKee Rd to Stallings Rd n/a n/a n/a n/a n/a 8,300 8,100 8,600 -2% 4%
1 US 74 to Indian Trail-Fairview Rd n/a n/a n/a n/a n/a 62,900 66,800 67,400 6% 7%
2 Indian Trail-Fairview Rd to Unionville-Indian Trail Rd n/a n/a n/a n/a n/a 55,700 56,700 56,800 2% 2%
3 Unionville-Indian Trail Rd to Rocky River Rd n/a n/a n/a n/a n/a 49,800 50,800 50,800 2% 2%
4 Rocky River Rd to US 601 n/a n/a n/a n/a n/a 47,100 47,300 47,700 0% 1%
Monroe Bypass Segments 51551 15 NC 200 (Morgan Mill Rd) n/a n/a n/a n/a n/a 41,700 42,800 43,100 3% 3%
6 NC 200 (Morgan Mill Rd) to Austin Chaney Rd n/a n/a n/a n/a n/a 35,100 35,900 36,000 2% 3%
7 Austin Chaney Rd to Forest Hills School Rd n/a n/a n/a n/a n/a 24,300 24,700 24,800 2% 2%
8 Forest Hills School Rd to US 74 n/a n/a n/a n/a n/a 21,800 21,600 21,600 -1% -1%
Corridor VMT and % Change in VMT n/a n/a n/a n/a n/a 798,994 817,970 822,161 2% 3%
1 1-485 to Stallings Rd 92,100* 98,800* 101,600* 7%* 10%* n/a* n/a* n/a* n/a* n/a*
2 Stallings Rd to Indian Trail Rd. North 82,300 88,500 90,300 8% 10% 61,000 64,600 65,200 6% 7%
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 60,000 64,600 65,500 8% 9% 48,500 51,800 51,900 7% 7%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 60,700 66,300 66,400 9% 9% 49,600 53,600 53,700 8% 8%
5 Faith Church Rd. to Sardis Church Rd. 53,100 57,200 56,900 8% 7% 45,400 48,300 48,200 6% 6%
6 Sardis Church Rd. to Chambers Dr. 46,500 47,500 47,400 2% 2% 39,700 40,200 39,800 1% 0%
7 Chambers Dr. to N. Rocky River Rd. 45,200 46,200 46,100 2% 2% 38,100 38,600 38,300 1% 1%
8 N. Rocky River Rd. to Fowler Secrest Rd. 46,600 45,600 45,300 -2% -3% 40,300 38,800 38,400 -4% -5%
9 Fowler Secrest Rd. to Rolling Hills Dr. 38,500 38,300 38,100 -1% -1% 31,700 31,700 31,300 0% -1%
10 Rolling Hills Dr. to Round Table Rd. 38,500 38,300 38,100 -1% -1% 31,700 31,700 31,300 0% -1%
11 Round Table Rd. to Williams Rd. 43,300 49,100 43,100 13% 0% 37,500 43,900 37,400 17% 0%
12 Williams Rd. to Hanover Dr. 49,500 49,100 49,200 -1% -1% 43,800 43,900 43,900 0% 0%
13 Hanover Dr. to Dickerson Blvd. 49,500 49,100 49,200 -1% -1% 43,800 43,900 43,900 0% 0%
14 Dickerson Blvd. to Secrest Shortcut Rd. 66,400 66,300 66,400 0% 0% 57,000 56,900 56,700 0% -1%
15 Secrest Shortcut Rd. to Secrest Shortcut Rd. 71,400 71,400 71,500 0% 0% 59,600 59,400 59,200 0% -1%
US 74 Segments 16 Secrest Shortcut Rd. to Concord Ave. 71,400 71,400 71,500 0% 0% 59,600 59,400 59,200 0% -1%
17 Concord Ave. to US 601 72,900 73,100 73,200 0% 0% 61,200 61,100 60,900 0% 0%
18 US 601 to Stafford St. 67,000 69,200 69,300 3% 3% 58,100 50,900 60,400 -12% 4%
19 Stafford St. to Boyte St. 65,000 67,000 67,100 3% 3% 56,100 58,100 57,500 4% 2%
20 Boyte St. to NC 200 63,800 66,300 66,400 4% 4% 55,200 57,600 57,500 4% 4%
21 NC 200 to Walkup Ave. 66,200 67,900 68,200 3% 3% 57,000 59,500 59,300 4% 4%
22 Walkup Ave. to S. Sutherland Ave. 64,800 66,400 66,800 2% 3% 55,700 58,000 58,000 4% 4%
23 S. Sutherland Ave. to Venus St. 62,800 65,300 65,500 4% 4% 53,100 56,000 56,100 5% 6%
24 Venus St. to E. Franklin St. 63,100 66,200 66,400 5% 5% 53,300 56,600 56,700 6% 6%
25 E. Franklin St. to US 601 / N. Medical Center Campus 71,400 75,400 75,500 6% 6% 60,700 65,100 65,200 7% 7%
26 | S B01/Metro Medical Genter Campus to S. Secres! 38,900 41,400 41,500 6% 7% 29,600 32,400 32,500 9% 10%
27 S. Secrest Ave. to S. Bivens Rd. 45,000 48,300 48,300 7% 7% 36,600 40,000 40,100 9% 10%
28 S. Bivens Rd. to Bivens St. 33,900 36,300 36,500 7% 8% 25,700 28,300 28,500 10% 11%
29 Bivens St. to Austin Chaney Rd. 35,000 37,600 37,700 7% 8% 27,200 30,000 30,000 10% 10%
30 Austin Chaney Rd. to Forest Hills School Rd. North 27,600 30,900 30,700 12% 11% 17,800 21,200 22,700 19% 28%
31 Forest Hills School Rd. North to Monroe Bypass 19,900 21,200 21,200 7% 7% 10,200 11,700 11,600 15% 14%
Corridor VMT and % Change in VMT 921,342 965,324 965,940 5% 5% 743,793 778,388 782,051 5% 5%

*US 74 Corridor Segment ID #1 not included in US 74 corridor VMT calculations to provide consistent No-Build and Build corridor comparisons.
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Table 12 — Effects of Indirect and Cumulative Effects Socioeconomic Data
on Travel Demand Model Assignment

Comparison Type

Travel Demand Model
Raw Assignment (Sec. 6)

Year 2030 2030 2030

Scenario | No-Build Build ChZﬁ;cee?rtom Build Ch';ﬁg’ee][‘rtom ChZﬁ;‘:ee?rtom

R SR MRMI1 MRMLL | 5030 NB 2009 | MRMI1 5530 NB 2009 | 2030 B 2009

Socioeconomic Data 2009 2009 SE to 2030 B 2009 ICE SE to 2030 B SE to 2030 B

Classification Raw Model Raw Model 2009 SE Raw Model 2009 ICE 2009 ICE
Facility ID # Source Model Model Model

uUsS 74 1 I-485 to US 74 Frontage Road n/a 125,400 n/a 125,600 n/a 0%
S 7B4y; 'Z';s”roe 2 | US 74 Frontage Rd to US 74 / Monroe Bypass Split nla 109,500 nla 109,700 n/a 0%
Frontage Road 3 McKee Rd to Stallings Rd n/a 7,700 n/a 8,100 n/a 5%
1 US 74 to Indian Trail-Fairview Rd n/a 62,500 n/a 63,100 n/a 1%
2 Indian Trail-Fairview Rd to Unionville-Indian Trail Rd n/a 52,900 n/a 54,400 n/a 3%
3 Unionville-Indian Trail Rd to Rocky River Rd n/a 47,200 n/a 48,600 n/a 3%
Monroe Bypass 4 Rocky River Rd to US 601 n/a 44,100 n/a 46,300 n/a 5%
Segments 5 US 601 to NC 200 (Morgan Mill Rd) n/a 39,500 n/a 42,400 n/a 7%
6 NC 200 (Morgan Mill Rd) to Austin Chaney Rd n/a 32,500 n/a 35,800 n/a 10%
7 | Austin Chaney Rd to Forest Hills School Rd n/a 22,600 n/a 23,800 n/a 5%
8 Forest Hills School Rd to US 74 n/a 20,000 n/a 20,400 n/a 2%
Corridor VMT and % Change in VMT n/a 757,407 n/a 793,567 n/a 5%
1 1-485 to Stallings Rd 83,500* n/a* n/a* n/a* n/a* n/a*
2 Stallings Rd to Indian Trail Rd. North 83,500 61,400 -26% 61,400 -26% 0%
3 Indian Trail Rd. North to Unionville Indian Trail Rd. West 60,300 48,200 -20% 48,400 -20% 0%
4 Unionville Indian Trail Rd. West to Faith Church Rd. 61,700 50,100 -19% 50,200 -19% 0%
5 Faith Church Rd. to Sardis Church Rd. 54,000 45,800 -15% 46,100 -15% 1%
6 Sardis Church Rd. to Chambers Dr. 44,500 37,300 -16% 38,100 -14% 2%
7 Chambers Dr. to N. Rocky River Rd. 42,200 35,800 -15% 35,500 -16% -1%
8 N. Rocky River Rd. to Fowler Secrest Rd. 42,900 36,200 -16% 37,300 -13% 3%
9 Fowler Secrest Rd. to Rolling Hills Dr. 42,900 29,400 -31% 30,300 -29% 3%
10 | Rolling Hills Dr. to Round Table Rd. 40,900 29,400 -28% 30,300 -26% 3%
11 | Round Table Rd. to Williams Rd. 46,700 35,200 -25% 35,900 -23% 2%
12 | Williams Rd. to Hanover Dr. 62,600 41,600 -34% 42,000 -33% 1%
13 | Hanover Dr. to Dickerson Blvd. 62,600 41,600 -34% 42,000 -33% 1%
14 | Dickerson Blvd. to Secrest Shortcut Rd. 62,600 53,300 -15% 54,700 -13% 3%
15 | Secrest Shortcut Rd. to Secrest Shortcut Rd. 68,000 56,200 -17% 56,900 -16% 1%
US 74 Corridor 16 | Secrest Shortcut Rd. to Concord Ave. 68,000 56,200 -17% 56,900 -16% 1%
Segments 17 | Concord Ave. to US 601 69,500 57,800 -17% 58,600 -16% 1%
18 | US 601 to Stafford St. 65,800 57,100 -13% 57,900 -12% 1%
19 | Stafford St. to Boyte St. 63,700 55,000 -14% 55,800 -12% 1%
20 | Boyte St. to NC 200 62,900 54,300 -14% 55,100 -12% 1%
21 | NC 200 to Walkup Ave. 63,300 55,200 -13% 56,300 -11% 2%
22 | Walkup Ave. to S. Sutherland Ave. 62,200 54,600 -12% 55,600 -11% 2%
23 | S. Sutherland Ave. to Venus St. 61,600 52,700 -14% 54,200 -12% 3%
24 | Venus St. to E. Franklin St. 62,000 53,100 -14% 55,200 -11% 4%
25 | E. Franklin St. to US 601 / N. Medical Center Campus 70,200 60,600 -14% 63,400 -10% 5%
26 X§e601IMetro Medical Center Campus to S. Secrest 38.800 30,400 229 33.400 14%, 10%
27 | S. Secrest Ave. to S. Bivens Rd. 44,900 37,000 -18% 41,400 -8% 12%
28 | S. Bivens Rd. to Bivens St. 33,800 26,000 -23% 29,300 -13% 13%
29 | Bivens St. to Austin Chaney Rd. 34,700 27,300 -21% 31,900 -8% 17%
30 | Austin Chaney Rd. to Forest Hills School Rd. North 27,800 19,800 -29% 24,500 -12% 24%
31 Forest Hills School Rd. North to Monroe Bypass 19,400 10,600 -45% 12,400 -36% 17%
Corridor VMT and % Change in VMT 918,517 729,912 -21% 760,974 -17% 4%

*US 74 Corridor Segment ID #1 not included in US 74 corridor VMT calculations to provide consistent No-Build and Build corridor comparisons.
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Table 13 - 2030 Build VMT and VHT Comparison

2030 Build (with Monroe Connector/Bypass)

with 2009 SE Data

with 2009 ICE Data

2009 SE Data vs.
2009 ICE Data

% CHANGE % CHANGE
COUNTY TOTAL VMT TOTAL VHT TOTAL VMT TOTAL VHT in VMT in VHT
Mecklenburg County 44,747,461 1,664,994 44,745,210 1,665,283 0% 0%
Union County 9,612,887 302,260 9,948,279 315,582 3% 4%
MRM Network 105,856,112 3,494,897 106,207,332 3,508,645 0% 0%

VMT - Vehicle Miles Traveled
VHT — Vehicle Hours Traveled
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May 2014

E285

«INTB




This page was intentionally left blank.



APPENDIX E APPENDICES

APPENDIX E-3

Review of New CRTPO Socioeconomic Projections
(May 2014)

Y — —

FINAL SUPPLEMENTAL FINAL EIS



This page was intentionally left blank.



-
"
Memorandum m

To: Jennifer Harris, PE Date: May 1, 2014
NCDOT
From:  Scudder Wagg and Ken Gilland Subject: Review of New CRTPO
Michael Baker Engineering, Inc. Socioeconomic Projections
Introduction

This memorandum discusses the newly adopted Charlotte Regional Transportation Planning Organization
(CRTPO) socioeconomic projections developed for the 2040 Metropolitan Transportation Plan (MTP)
and how these new projections compare to the projections used in the Indirect and Cumulative Effects
(ICE) Quantitative Analysis Update (Quantitative Analysis Update) for the Monroe Connector/Bypass
(R-3329/R-2559) completed by Baker in November of 2013. The CRTPO is the metropolitan planning
organization (MPO), formerly Mecklenburg-Union MPO (MUMPO), for the Charlotte region. The MPO
changed its name after 2010 Census results required the addition of portions of Iredell County to the MPO
area. The Quantitative Analysis Update was completed using the projections developed by MUMPO for
its 2035 Long-Range Transportation Plan (LRTP)® as these were the most recent, fully adopted and
completed projections available at the traffic analysis zone (TAZ) level at the time that report was
completed. These forecasts were completed in 2009 and are therefore called the 2009 Projections here
and in the Quantitative Analysis Update. The methodology and assumptions used in the 2009 Projections
are discussed in detail in Section 3 of the Quantitative Analysis Update. The newly adopted CRPTO
projections were completed in January 2014.

These newly adopted projections serve as a critical input to the new Metrolina Regional Travel Demand
Model version 2014 (MRM14v1.0), which CRPTO uses to test the new 2040 Metropolitan Transportation
Plan (MTP) for air quality conformity. CRPTO adopted the 2040 MTP on April 16, 2014 and is working
with the Federal Highway Administration (FHWA) and the Environmental Protection Agency (EPA) to
test the 2040 MTP for air quality conformity. CRPTO expects to receive its air quality conformity
certification on May 2, 2014. CRTPO staff provided the newly adopted projections in January 2014,
while the MTP was still draft and under review. No changes were made to the projections between
January 2014 and the date the MTP was adopted. To maintain consistency with the naming of projection
versions from the Quantitative Analysis Update, these newly adopted projections will be called the 2014
Projections. This memorandum compares and contrasts the 2009 and 2014 Projections and estimates
what the differences between the projections might have on the conclusions of the Quantitative Analysis
Update.

L MPOs now use the terminology “Metropolitan Transportation Plan” (MTP) instead of “Long-Range Transportation Plan”
(LRTP) but both documents serve the same purposes as described in Section 3 of the Quantitative Analysis Update.
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Development of the 2014 Projections

Baker staff received the files that contained the TAZ level projections of the 2014 Projections on
February 3, 2014. The 2014 Projections forecast population, household and employment to the TAZ
level for the entire MRM region with a base year of 2010 and forecast years of 2015, 2025, 2030 and
2040. The 2014 Projections were developed using a two part process:
1. A top-down economic and demographic analysis driven forecast of employment and household
growth at the county and district level completed by Dr. Steven Appold of the University of
North Carolina.
2. A bottom-up disaggregation of those county and district level totals to the travel analysis zone
(TAZ) level using the Land Use Allocation Model (LUSAM) spreadsheet workbook process by
county planners and CRTPO staff.

The 2009 Projections forecast population, household and employment to the TAZ level for the entire
MRM region with a base year of 2005 and forecast years of 2010, 2015, 2025, and 2035. The 2009
Projections used in the Quantitative Analysis Update are updated projections based on a similar two part
process as described in detail in Section 3.2 of the Quantitative Analysis Update. The top-down
forecasting for the 2009 Projections was completed by Dr. Thomas Hammer of UNC-Charlotte in 2003.

The bottom-up disaggregation process for the 2014 Projections used the LUSAM process, similar to the
same process used to update the 2009 Projections as described in Section 3.2 of the Quantitative Analysis
Update. The LUSAM spreadsheet workbook uses a number of inputs to generate the future projections of
households and employment for each TAZ and uses a district level approach to determining the factors
considered in the distribution of the households and employment to each TAZ. For the 2014 Projections,
the LUSAM model overall design and setup was the same as was used in the 2009 Projections; however
the specific weights for different inputs was different. The Travel Time to Core Employment factor that
is available as an optional factor was not used in the allocation process in the LUSAM model for either
the 2009 or 2014 Projections. For the 2009 Projections, the Base Year Households and the Predicted
Growth from the 2005 Projections were the only two factors used in disaggregating the district level
household projections. For the 2014 Projections, four factors were used with Planners Judgment
weighted most heavily at 40 percent, while VVacant Residential Land, Base Year Household and the Prior
Decade Household Growth were each weighted at 20 percent. Table 1 shows the factors and weights
used for household projections for the 2009 and 2014 Projections.

Table 1: LUSAM Variable Weights for Households from 2009 and 2014 Projections for Union County

LUSAM Input 2009 Projections Weight 2014 Projections Weight
Prior Decade Household Growth - 20%
Base Year Households 60% 20%
Vacant Residential Land - 20%
Planners Judgment - 40%
Prior Projection (2005 Projections) 40% -
Predicted Growth in Households
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County Level Review of 2014 Projections

In his calculations, Dr. Hammer calculated growth trends and allocating growth at four (4) different levels
of geography. These different levels of geography are the national, regional, county, and district levels.
Hammer based the regional levels of growth off the regional share of national growth and projected into
the future. On the other hand, the dispersion of future growth to the regional, county and district levels
are based on allocation. The growth is allocated from the regional level to the counties, and then to the
districts within each county. This included 42 districts and four (4) counties that were not subdivided into
districts.

Dr. Hammer allocated growth based on demand and supply side factors based on the allocation of
regional growth to the counties and the allocation of county growth to the districts. Demand side factors
include past and existing economic trends, past and existing demographic trends, economic-demographic
linkages, influence of income on growth patterns, and location. The supply side factors consist of land
area and past land use and infrastructure policies. These demand and supply side factors dictate the
placement of growth from the regional level to the counties and from the counties to the district level.

Dr. Stephen Appold completed the top-down portion of the 2014 Projections using a similar economic
and demographic focused methodology and allocated growth from the regional level to the county and
district levels. Two major differences result in different forecasts for the regional, county and district
levels. First, with the recent economic disruptions, Dr. Appold has forecasted lower levels of
employment and household growth across the region. The second major difference is in the allocation
methods as Dr. Appold has assumed that the density to distance gradient will flatten out more slowly than
Dr. Hammer assumed. In the Dr. Hammer’s projections, the historical trends of population and
employment density showed a trend of more dispersion throughout the region. In Dr. Appold’s analysis
of recent trends, between 1990 and 2010, the density to distance gradient steepened over time. This
would suggest greater growth occurring in the core of the region (Mecklenburg County) versus periphery
counties. Dr. Appold, therefore, presumed that the density to distance gradient would flatten more slowly
than Dr. Hammer assumed, and his forecasts allocate more growth closer to the existing urban core and
less to the peripheral communities.? Table 2 outlines the difference between the projected number of
households from the forecasts by Dr. Appold and Dr. Hammer. For Mecklenburg County, Dr. Appold’s
projections show about 10 percent higher households and about 1 percent higher employment in 2030
than Dr. Hammer. For Union County, Dr. Appold’s projections show about 9 percent fewer households
and about 23 percent fewer jobs in 2030 than Dr. Hammer. The district breakdown for Union County
shows how the change in the density to distance gradient assumption substantially shifted the expected
growth toward the northwest district of Union County relative to the east and central districts.

2 Appold, Stephen, PhD. Presentation of Partial Results to Charlotte Regional Alliance tor Transportation (Craft).
October 16, 2012.
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Table 2: Employment and Household Projections for 2030 for Union County

Mecklenburg Union
All Districts Central | Northwest South East Total
Household 505,264 29,009 54,521 11,691 5,112 100,333
Appold:
2013 Employment 951,622 47,308 47,340 3,799 4,955 103,402
Household 457,674 40,343 48,561 13,988 7,881 110,773
Hammer:
2003 Employment 945,591 62,531 51,613 5,752 8,598 | 128,494
Household 47,590 -11,334 5,960 -2,297 -2,769 -10,440
Difference
Employment 6,031 -15,223 -4,273 -1,953 -3,643 -25,092
% Household 10% -28% 12% -16% -35% -9%
0
Difference
Employment 1% -38% -9% -14% -46% -23%

Subsequent to the completion of Dr. Hammer’s top-down forecasting, Paul Smith completed a bottom-up
disaggregation process to create the 2005 Projections (as described in Section 3.2 of the Quantitative
Analysis Update). These 2005 Projections were then updated through various iterations by CRTPO (then
known as MUMPO) to eventually develop the 2009 Projections (as described in more detail in Section
3.2 of the Quantitative Analysis Update), which were used in the Quantitative Analysis Update.

The 2009 Projections were developed using updated household, population and employment targets at the
district level based on the following inputs:

e Interpolation and extrapolation of the previous projections (2005 Projections),

e NC State Data Center Demographic Projections (Summer 2007) and

o Hammer Report Five Year Forecasts.

These district level totals were then disaggregated to the TAZ level using the LUSAM workbook process.

Table 3 summarizes the 2014 and 2009 Projections for Mecklenburg and Union Counties and compares
the total households and total employment in each county in 2030 from each set of projections. The table
shows that for Mecklenburg County, the 2014 Projections of future households and employment in 2030
are similar to the 2009 Projections, differing by only 1% and -4 percent respectively. For Union County,
the 2014 Projections for 2030 households and employment differ from the 2009 Projections by -16
percent and -21 percent respectively.
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Table 3: Household and Employment Projections for 2030 for Mecklenburg and Union Counties

Mecklenburg Union
CRTPO (then known as Households 512,041 118,886
MUMPO) 2009 Projections | Employment 988,580 130,193
L. Households 517,196 100,335
CRTPO 2014 Projections = | ment 951,356 103,282
. Households 5,155 (18,551)
Difference Employment (37,224) (26,911)
S Households 1% -16%
Employment -4% -21%

Of note, however, is that while the forecasts of household and employment are substantially lower in Year
2030 in the 2014 Projections, substantial growth is still expected to occur between 2010 and 2030.

Table 4: Household Growth in Union County 2010-2030 from 2014 Projections

2010 2030 | Raw Change % Growth Compounded Annual %
Growth

Households 67,862 100,335 32,473 48% 1.97%

Furthermore, a look at the Year 2040 forecasts from the 2014 Projections shows that the forecasts of
growth continue to occur in Union County and that the household growth is expected to nearly reach the
Year 2030 forecasted value from the 2009 Projections.

Table 5: Comparison of 2009 Projections Year 2030 and 2014 Projections Year 2040 for Union County

2009 Projections of 2014 Projections of Difference % Difference

Year 2030 Year 2040
Households 118,886 115,220 (3,666) -3%
Employment 130,193 116,645 (13,548) -10%

Thus, at a county level, the new projections show similar levels of growth in households and employment
by 2030 for Mecklenburg County, but lower levels of growth in households and employment by 2030 in
Union County. Nevertheless, the new projections still show steady growth in Union County that
continues to 2040 and households in Year 2040 are expected to nearly reach the levels previously
forecasted for Year 2030 in the 2009 Projections.

Watershed Level Review of 2014 Projections

The 2013 Indirect and Cumulative (ICE) Quantitative Analysis Update for the Monroe Connector/Bypass
(Baker 2013) looked at impacts at a watershed level. In order to understand if the new 2014 Projections
might substantially alter the ICE conclusions, it is necessary to compare the 2009 and 2014 Projections at
the watershed level. To make this comparison some data processing was needed to assure accurate
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comparisons between the different projection versions. As documented in Section 3 of the ICE
Quantitative Analysis Update, the 2009 Projections were most representative of a No-Build Scenario
since the various methods used to develop the forecasts were not influenced by the proposed Monroe
Connector/Bypass. The 2014 Projections, however, were developed with the explicit expectation that the
Monroe Connector/Bypass would be constructed and open by 2020.° Therefore, a direct comparison
between the two projection sets would be somewhat misleading. To make direct comparisons clearer, the
Baker team used the Adjusted 2009 Projections that were developed as described in Section 5.8 of the
ICE Quantitative Analysis Update as a basis for comparison. These projections were adjusted to
specifically incorporate the additional households and employment expected as a result of the project as
documented in Section 4.2 of the ICE Quantitative Analysis Update. By using the Adjusted 2009
Projections, a reasonable comparison between the 2009 and 2014 projections can be made.

To compare the two sets of projections at the watershed level, the TAZ level data was aggregated to the
watershed level for each set of TAZ forecasts. Baker staff completed the aggregation in ArcGIS using an
Intersect function to overlay the TAZs with the watersheds. Where a TAZ crossed a watershed boundary,
households were portioned to each watershed based on the percent of the area of the TAZ that fell in any
given watershed. For example, for the 2014 Projection TAZ analysis, only 70.9 percent of TAZ 10629 is
within the Fourmile Creek watershed boundary for the Future Land Use Study Area (FLUSA).
Therefore, when aggregating the totals for all TAZs within the Fourmile Creek watershed, only 70.9
percent of the households, population and employment were used for that TAZ.

Since the projections show similar results for Mecklenburg County as a whole and since residential
development is the main driver of land use change in the study area, the comparison of these projections

will focus on the differences in the household growth trends by watershed. The results of the aggregation
for each watershed and for the FLUSA overall for the Adjusted 2009 Projections is shown in Table 4.

¥ Union County 2040 Population and Employment Projection Methodology, CRTPO, p 1
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Table 6: Household Forecasts from Adjusted 2009 Projections by Watershed

Watershed Household Forecasts from Adjusted 2009 Projections

2010 2030 Change % Change
Bakers Branch 79 117 38 48%
Bearskin Creek 4,779 5,879 1,100 23%
Beaverdam Creek 551 1,072 521 94%
Crooked Creek 10,471 14,110 3,639 35%
Fourmile Creek 8,186 9,955 1,769 22%
Goose Creek 6,694 16,057 9,363 140%
Gourdvine Creek 32 55 23 73%
Ivins Creek 9,391 9,761 369 4%
McAlpine Creek 27,487 29,064 1,577 6%
Rays Fork 1,617 4,258 2,641 163%
Richardson Creek (Lower) 2,289 6,958 4,670 204%
Richardson Creek (Middle) 2,020 3,602 1,582 78%
Richardson Creek (Upper) 2,881 5,833 2,952 102%
Salem Creek 1,230 4,377 3,147 256%
Sixmile Creek 1,474 1,211 (263) -18%
Stewarts Creek 5,948 14,745 8,797 148%
Twelvemile Creek 8,773 7,646 (1,127) -13%
Wide Mouth Branch 744 1,192 448 60%
Totals for FLUSA 94,647 135,891 41,244 44%

The 2009 Projections used a base year of 2005 and included forecasts for 2010, 2015, 2025 and 2035. 2030 Projections were
interpolated between 2025 and 2035. The 2010 values shown here are forecasted values and therefore differ from the 2014
Projections for 2010.

The results show overall household growth in the FLUSA would be about 44 percent, with the greatest
percentage growth coming in watersheds in the central and eastern portions of the study area, and the
greatest raw increase in households coming in Goose Creek and Stewarts Creek watersheds. In total, the
Adjusted 2009 Projections would add about 41,000 households to the FLUSA from 2010 to 2030.
Notably, two watersheds, Sixmile Creek and Twelvemile Creek would see decreases in total households
with the Adjusted 2009 Projections. The percentage change in households varies greatly across
watersheds with two watersheds showing changes around -15 percent, while six watersheds show change
of over 100 percent.

The results of the aggregation for each watershed for the 2014 Projections is shown in Table 5.
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Table 7: Household Forecasts from 2014 Projections by Watershed

Watershed Household Forecasts from 2014 Projections

2010 2030 Change % Change
Bakers Branch 70 101 31 45%
Bearskin Creek 4,713 6,017 1,303 28%
Beaverdam Creek 455 728 274 60%
Crooked Creek 10,789 16,040 5,251 49%
Fourmile Creek 8,680 11,281 2,602 30%
Goose Creek 6,236 8,490 2,253 36%
Gourdvine Creek 28 42 14 52%
Ivins Creek 9,143 11,843 2,700 30%
McAlpine Creek 26,862 31,785 4,923 18%
Rays Fork 1,147 1,625 479 42%
Richardson Creek (Lower) 1,888 2,538 650 34%
Richardson Creek (Middle) 1,603 1,912 310 19%
Richardson Creek (Upper) 2,151 2,888 736 34%
Salem Creek 1,014 1,502 488 48%
Sixmile Creek 1,482 2,079 597 40%
Stewarts Creek 5,129 7,102 1,974 38%
Twelvemile Creek 10,004 13,767 3,763 38%
Wide Mouth Branch 604 921 317 52%
Totals for FLUSA 91,996 120,661 28,666 31%

The 2014 Projections show less growth in households across the FLUSA with a 31 percent expected
increase in households for the entire study area and a raw increase of about 28,500. In the 2014
Projections, all watersheds see increases in households but the distribution of that growth is different than
in the Adjusted 2009 Projections. The greatest raw increases in households are in Crooked Creek,
McAlpine Creek and Twelvemile Creek watersheds. The percentage increases in households do not vary
nearly as much across watersheds in the 2014 Projections as they do in the Adjusted 2009 Projections.
Similar to the Adjusted 2009 Projections which had 16 of the 18 watersheds showing positive change in
households, all 18 watersheds in the 2014 Projections show positive change in households.

Table 6 provides a comparison of the total households in 2030 by watershed across both projections. The

raw differences are illustrated in the chart in Figure 1. The percentage differences are also shown in the
map in Figure 2, which is attached at the end of this memo.
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Table 8: Comparison of 2030 Households for Adjusted 2009 and 2014 Projection Versions

Households in 2030
Watershed Adjusted 2009 Projections 2014 Projections Difference % Difference
Bakers Branch 117 101 (16) -14%
Bearskin Creek 5,879 6,017 138 2%
Beaverdam Creek 1,072 728 (344) -32%
Crooked Creek 14,110 16,040 1,930 14%
Fourmile Creek 9,955 11,281 1,327 13%
Goose Creek 16,057 8,490 (7,567) -47%
Gourdvine Creek 55 42 (13) -23%
Ivins Creek 9,761 11,843 2,082 21%
McAlpine Creek 29,064 31,785 2,721 9%
Rays Fork 4,258 1,625 (2,632) -62%
Richardson Creek (Lower) 6,958 2,538 (4,421) -64%
Richardson Creek (Middle) 3,602 1,912 (1,690) -47%
Richardson Creek (Upper) 5,833 2,888 (2,945) -50%
Salem Creek 4,377 1,502 (2,875) -66%
Sixmile Creek 1,211 2,079 868 72%
Stewarts Creek 14,745 7,102 (7,643) -52%
Twelvemile Creek 7,646 13,767 6,121 80%
Wide Mouth Branch 1,192 921 (270) -23%
Total for FLUSA 135,891 120,661 (15,230) -11%

The household totals by watershed in 2030 are different in the 2014 Projections than in the Adjusted 2009
Projections. Seven of the 18 watersheds show more household growth in the 2014 Projections than in the
Adjusted 2009 Projections. These watersheds are generally in the central to western parts of the FLUSA.
The remaining eleven watersheds generally see lower household growth in the new 2014 Projections. In
raw numbers, the largest decreases in expected households in 2030 are in Goose Creek and Stewarts
Creek watersheds. Both watersheds now expect to see about 7,500 fewer households in the 2014
Projections of 2030 conditions compared to the Adjusted 2009 Projections of 2030 conditions. Overall,
the impression is that the Adjusted 2009 Projections expected low to modest growth in the western to
central portions of the FLUSA and higher growth rates in central and eastern portions of the FLUSA,
particularly, Stewarts Creek, Richardson Creek Lower, Salem Creek and Rays Fork Creek. Conversely,
the new 2014 Projections expect much more modest growth in the central and eastern portions of the
FLUSA and moderate to higher growth in the western portions.
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Figure 1: Household Change 2010 to 2030 by Watershed
Adjusted 2009 and 2014 Projections
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As noted in Section 3.5 of the Quantitative Analysis Update, the range of error for any future projection
of households is typically quite high. “For county level projections of 25 years, the typical mean
algebraic percentage errors are about 30 percent while for census tracts (which are typically larger than
TAZs) errors are typically 45 percent for the same period.* Thus, despite the best efforts of researchers
and forecasters, the error rates for long-range projections are still quite high and thus any projection or
estimate of induced and cumulative effects must be considered the best estimate within a wide range of
error.” As noted in Table 6, for the entire FLUSA, the 2014 Projections of 2030 households are only
eleven percent lower than the Adjusted 2009 Projections. Thus, while these projections are different in
their totals and their geographic distribution, the overall difference is not unexpected given the range of
error likely in any forecasting process. It is also notable that the 2014 Projections show growth
continuing in the FLUSA at a consistent pace beyond 2030. The 2014 Projections final forecast year is

* Smith, Stanely K., Tayman, Jeff, Swanson, David A. State and Local Population Projections: Methodology and
Analysis. Kluwere Academic/Plenum Publishers, New York, 2001. p 340
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2040, and the total households forecasted within the FLUSA in 2040 is 134,854, a growth of 42,858
households. This total is less than one percent less than the 2030 forecast of households from the
Adjusted 2009 Projections. Thus, on an overall study area level, the 2014 Projections show that the
growth forecasted in the 2009 Projections will still occur, it will just occur later in time.

In a new Build Scenario based on the 2014 Projections, these differences would likely result in lower
levels of developed land in the eleven watersheds with lower household totals and higher levels of
developed land in the seven watersheds with higher household totals. The percentage differences in
development for an updated Build Scenario would not be as large as the percentages noted in Table 6.
For example, in Bearskin Creek the 2014 Projections show about 2 percent more households than the
2009 Projections, but that would not lead to 2 percent more developed land compared to the estimate in
the Quantitative Analysis Update. The increase in developed land would be less than 2 percent once
density, infill and other factors are considered. Similarly, since the 2014 Projections indicate that the total
households in 2030 would 66 percent less in Salem Creek that the 2009 Projection, the total developed
land would be less in a new Build Scenario using the 2014 Projections. The adjustments for density,
potential infill development and other factors used in the conversion of household growth to land
development (see Section 4.1 of the Quantitative Analysis Update) would mean that the reduction in
developed land would be about 15 to 25 percent when compared to the results in the Quantitative
Analysis Update. Other watersheds would see similar shifts in the acres of developed land with the
magnitude of adjustment being about one-quarter to one-third of the household change noted in Table 6.

The 2014 Projections and Induced Growth Estimation

The 2014 Projections support an estimate of induced growth similar to that reported in the ICE analysis.
As documented in Section 4.1 of the Quantitative Analysis Update, the original 2009 Projections were
used as a baseline of growth in developing the No-Build Scenario, and induced growth was estimated and
added to develop a Build Scenario. The Adjusted 2009 Projections were then developed to create a
socioeconomic dataset that could be used in travel demand modeling to assess the indirect and cumulative
traffic impacts. Since the 2014 Projections explicitly include the growth and development distribution
associated with the Monroe Connector/Bypass, then a reverse method would likely be used if the
Quantitative ICE Analysis were to be redone.® In that situation, the 2014 Projections would serve as a
basis for developing Build Scenario of land use in 2030, and estimates of the induced growth attributable
to the road would be developed and then subtracted from the Build Scenario to create a No-Build
Scenario in 2030.

The next methodological question would be how to assess the level of induced growth. The original ICE
Quantitative Analysis (Baker 2009) and the Updated Analysis (Baker 2013) both used the same
combination of four methods that were based on assessments of changes in accessibility, a build-out
analysis, scenario writing approach and the Hartgen Method (as documented in Section 4.2 of the
Quantitative Analysis Update). The build-out analysis and scenario writing approaches both relied
heavily on the recent land use plans from the jurisdictions in the study area and information gathered

®> Union County 2040 Population and Employment Projection Methodology, CRTPO, p 1
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during interviews with local planners. Since the bottom-up LUSAM process used in the development of
the 2014 Projections relied heavily on planner judgment, then similar methodologies would likely be
useful in any updated ICE analysis. Section 4.2 of the Quantitative Analysis Update documents clearly
state the estimate of induced growth that was added to create a Build Scenario. Thus, to evaluate how
induced growth estimates might change if the 2014 Projections were used, it is instructive to assess how
the change in projections might affect any of the four methods used.

First, the results of the accessibility analysis would not be affected by the changes in the projections, and
would therefore not change the conclusions regarding the likely location of most of the induced growth.

Second, the changes in the projections would affect how the build-out and scenario writing analyses were
conducted. In both of those analyses, the methodology was to estimate how much additional growth
might occur over and above what was occurring in the background (the No-Build Scenario). The new
methodology would estimate how much less growth might occur compared to what is expected to occur
in the background (Build Scenario). Since the overall level of development in 2030 is expected to be
lower based on the 2014 Projections, then the estimates of how much less growth might occur without the
road (i.e., the induced growth) would likely be reduced. As documented in Section 4.2 of the Quantitative
Analysis Update the state of the regional economy and the overall desirability of an area for development
are major factors that affect the potential for induced growth. The 2014 Projections (which presumably
represent a Build Scenario) shift much of the expected growth in Union County toward the western part
of the County. CRTPO worked with local Union County and town planners to develop the distribution of
growth within the county using its Land Use Allocation Model spreadsheet workbook system (LUSAM).
The CRTPO documentation of the LUSAM process indicates that in practice, the LUSAM model weighs
planner judgment at 40 percent.® Thus, the shift in growth toward the western portions of the study area
suggests that central and eastern parts of the county are less desirable for development than was
previously thought. This would suggest that induced growth might be lower than previously estimated.
The one exception to this conclusion is in the Crooked Creek Watershed. In the Quantitative ICE Update,
that watershed was expected to see induced growth and the 2014 Projections suggest it will see more
growth than previously projected; therefore, it is possible that induced growth in that watershed might be
higher than previously estimated. Nevertheless, since the accessibility analysis suggests that travel time
improvements in that watershed would be minimal, it is unlikely that the estimate of induced growth
would increase dramatically. Other assumptions from these methodologies, such as the expected
availability of sewer and water, and the inclination of different jurisdictions toward different kinds of
development, would not change.

Lastly, the results of the Hartgen Analysis of interchange areas would potentially change with the new
2014 Projections. Since these new projections suggest the total number of households in Union County
and the FLUSA in 2030 would be lower than previously estimated, it is possible that traffic levels might
be lower at most of the interchange areas. In particular, in the areas where induced growth is most likely
(the eastern and central portions of the FLUSA) the new 2014 Projections show much lower household

® Documentation LUSAM: Land Use Allocation Model, Union County, Metrolina Model Team, January 29,2014,
CRTPO, p 38
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totals than the 2009 Projections. As a result, traffic levels would likely be lower at these interchange
areas in 2030 than the prior forecasts indicated. This would possibly reduce the development potential of
interchange areas in the eastern and central portions of the FLUSA and therefore reduce the potential
induced growth at those interchange areas.

In summary, analysis of the 2014 Projections suggests that these new projections would result in
estimates of induced growth that would likely be similar or slightly lower with the exception of a possible
small increase in induced growth estimated for the Crooked Creek watershed.

The 2014 Projections and Indirect and Cumulative Effects Conclusions

Since the induced growth level would likely be similar in absolute level and geographic extent even with
the new 2014 Projections, the indirect land use effects of the project would still be limited to the
following watersheds:

e Crooked Creek

e Stewarts Creek

¢ Richardson Creek (Middle)

o Richardson Creek (Lower)

e Salem Creek

e Rays Fork.

Therefore, using the 2014 Projections would not change the conclusions regarding indirect impacts to
other watersheds. As noted above, the induced growth impacts on an absolute level might increase in the
Crooked Creek watershed, but that increase is likely to be small and would therefore still remain
relatively small. In the other watersheds, the induced growth on an absolute level is likely to be similar or
a little lower. Since these watersheds are all seeing less development overall in 2030, the relative indirect
impacts (i.e. the indirect increase in development relative to the overall level of development) would be
somewhat higher. In looking at these watersheds, there are no sensitive resources (such as endangered
species) in these watersheds and therefore the indirect effects are less critical. Four of the watersheds are
303(d) listed streams:

Crooked Creek

Stewarts Creek

Richardson Creek (Middle)

Richardson Creek (Lower).

For these watersheds, the cumulative effects are a greater concern because the overall increases in
impervious surface are the main driver of possible declines in water quality. For Stewarts Creek,
Richardson Creek (Middle) and Richardson Creek (Lower), the new 2014 Projections indicate less
development in 2030 than previously predicted, which means cumulative impacts would likely be lower.

For Crooked Creek watershed, the new 2014 Projections indicate more development in 2030 than
previously predicted which means cumulative impacts would likely be higher. Since there are no known
populations of federally protected species in streams within the Crooked Creek watershed, water quality
changes would not affect any federally protected species in aquatic habitats. However, Crooked Creek is
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home to known populations of Schweinitz’s sunflower. These populations have been identified and are
already being protected by NCDOT. As noted in Section 5.4 of the Quantitative Analysis Update:
“Crooked Creek watershed is identified in the 2008 Yadkin-Pee Dee River Basinwide Water Quality Plan
as a watershed with habitat degradation, turbidity, fecal coliform and nutrient issues due to stormwater
runoff and construction. The analysis of benthic communities, however, showed good to good-fair
conditions for Crooked Creek in 2006, which was an improvement from previous studies.” Thus despite
recent development, conditions in Crooked Creek appear to be improving.

As to other watersheds, the following watersheds are expected to see more development in 2030 than
previously predicted solely because of changes in expectations associated with the 2014 Projections:

e McAlpine Creek

e lvins Creek

o Fourmile Creek

e Sixmile Creek

e Twelvemile Creek

e Beaverdam Creek.

Since these differences are solely attributable to the changes in the underlying projections and because no
induced growth is expected in these watersheds, there are no indirect or cumulative effects expected in
these watersheds. It is notable that Sixmile Creek watershed would see higher development levels, given
that it is upstream of a critical habitat for the Carolina heelsplitter. However, as described above, the
changes in growth assumed in these watersheds is a result of changes in the assumptions regarding how
growth will spread across the region in general based largely on the density to distance gradient
assumptions used by Dr. Appold. Therefore, these changes are attributable to factors unrelated to the
Monroe Connector/Bypass.

The following watersheds are expected to see less development in 2030 than previously predicted solely
because of changes associated with the 2014 Projections which includes changes overall growth
expectations for the region, changes in assumptions regarding the density to distance gradient and
changes in planner expectations regarding growth distribution in the area in general:

e Goose Creek

e Bearskin Creek

e Richardson Creek (Upper)

e Wide Mouth Branch

e Bakers Branch.

Since these differences are solely attributable to the changes in the underlying projections and because no
induced growth is expected in these watersheds, there are no indirect or cumulative effects expected in
these watersheds. Furthermore, given that it is home to a critical habitat for the Carolina heelsplitter, it is
notable that Goose Creek watershed would see lower development levels.

Thus, despite the lower growth forecasted in the 2014 Projections and the difference in the distribution of
that growth, a reanalysis of the indirect and cumulative effects using the new 2014 Projections would
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likely lead to similar conclusions regarding the indirect and cumulative effects of the Monroe
Connector/Bypass. The one exception to this conclusion is for Crooked Creek watershed, where slightly
higher indirect effects and cumulative effects are likely due to the increase in expected development in the
watershed relative to the 2009 Projections. Finally, for five of the six watersheds where induced growth
is expected to occur, the 2014 Projections show lower household growth than the Adjusted 2009
Projections. Therefore, the Quantitative Analysis Update, which used the 2009 Projections, would reflect
a higher estimate of cumulative effects than would likely occur if it had used the 2014 Projections. Thus,
the Quantitative Analysis Update (Baker 2013) would reflect generally conservative (i.e. overestimated)
potential impacts from indirect and cumulative effects than the results of an analysis using the 2014
Projections might reveal. Since the conclusions regarding impacts to sensitive resources would be highly
unlikely to change and the overall assessment of impacts would likely show lower impacts, then using the
2014 Projections to develop a wholly new indirect and cumulative effects analysis would likely waste
time and resources.
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Figure 2:
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APPENDIX E-4

Review of the report titled, Review of Traffic
Forecasting: Monroe Connector/Bypass Draft
Supplemental Final EIS, November 2013,
prepared by The Hartgen Group for the Southern
Environmental Law Center
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A s cansiin HNTB, North Carolina, PC Final
‘ Turnpike Authority 343 East Six Forks Rd Suite 200
Raleigh, North Carolina 27609 Memorandum

To: Jennifer Harris, PE Date: May 1, 2014
From: Spencer Franklin, PE, PTOE Project #: R-3329, R-2559

Subject: Review of the report titled, Review of Traffic Forecasting:
Monroe Connector/Bypass Draft Supplemental Final EIS,
November 2013,prepared by The Hartgen Group for the
Southern Environmental Law Center

PO RS
CrorSINES,
%.,,,é‘ AT F?~‘?§°°

Purpose of this Memorandum W“;“ S lr

3o -1
The purpose of the memorandum is to document how NCDOT assessed and cf)nsidered comments
and recommendations included in the Review of Traffic Forecasting: Monroe Connector/Bypass Draft
Supplemental Final EIS (Hartgen Report) and to explain how the appropriate response was
determined as described in 40 CFR § 1503.4 (Response to Comments).

The Hartgen Report was prepared by David T. Hartgen, Ph.D., PE. of The Hartgen Group (Hartgen)
at the request of the Southern Environmental Law Center (SELC). The primary focus of the report is
described on page three of the Report:

The Southern Environmental Law Center has asked [Hartgen] to review the Draft
Supplemental Final Environmental Impact Statement (“DSFEIS”) for the Monroe
Connector/Bypass, dated November 2013, with particular focus on the traffic forecasts for the
proposed Connector and US 74. (Hartgen Report, page 3).

Discussion

The NCDOT and its project consultants considered comments provided in the Hartgen Report and
have determined that conclusions from Monroe Connector/Bypass Traffic Forecast Summary
Memorandum (HNTB, May 2014) are still valid. That document analyzed the history of the traffic
forecasts prepared for the project to this point, the methodologies used for each, and compared
results for each to determine the validity of the information in relation to its usefulness in supporting
the Purpose and Need for the project.

Appendices

The Hartgen Report features a substantial discussion covering a wide range of topics related
not only to the traffic forecasting process and results for the Monroe Bypass, but to the NEPA
process for the project, as well. Because of the many detailed points it raises and questions it
asks, the NCDOT and its project consultants have structured this response document into
individual Appendix sections, briefly described below, which fully cover the responses to the
Hartgen Report.
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Appendix A includes the meeting summary and PowerPoint slides used for discussion purposes
from a meeting held on January 31, 2014, with FHWA, NCDOT, and their consultants, as part of this
review process to consider the Hartgen Report.

Appendix B includes responses to each specific comment and topic raised in the Hartgen Report.

Appendix C is the 2012 NCDOT Superstreet Analysis Results (Reese, November 5, 2012) memao.
This memo is referenced in both Appendix A and Appendix B.

Appendix D includes the Hartgen report in its entirety with brackets denoting the numbered response
for each specific comment included in Appendix B.

Recommendation

As demonstrated in this memo and fully elaborated upon in its appendices, the NCDOT and its
project consultants carefully assessed and considered comments provided on the DSFEIS from Dr.
Hartgen and have determined that the traffic forecasts prepared for the project are relevant and are
to be used as part of the NEPA decision-making process. Therefore, we find that no further action is
required to respond to the Hartgen Report.

It should also be noted that many of the topics and arguments contained within the Hartgen Report
do not refute the applicability or validity of the project’s traffic forecasts, but are much broader
criticisms of the NEPA project process in general as it relates to travel demand modeling, traffic
forecasting, and traffic capacity analysis. Dr. Hartgen concludes his report in ltem 10 by highlighting
his opinion that there should be “less reliance on traffic forecasts for transportation decision-making.”
Dr. Hartgen’s point that the forecasts are uncertain is well taken but tends to undermine his own
criticisms.
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Monroe Connector/Bypass Meeting

MEETING SUMMARY
(Final)

Date: January 31, 2014
9:00 AM to 12:00 PM

Project:  STIP R-3329/R-2559 Monroe Connector/Bypass

Attendees:
John Sullivan, FHWA Bradley Reynolds, HNTB
Brian Gardner, FHWA* Jill Gurak, Atkins
Scott Jones, FHWA* Jenny Noonkester, Atkins*
George Hoops, FHWA Carl Gibilaro, Atkins
Scott Slusser, NCDOJ Ken Gilland, Michael Baker Eng.
Jennifer Harris, NCDOT - PDEA Lorna Parkins, Michael Baker Eng.*
Jamal Alavi, NCDOT - TPB* Scudder Wagg, Michael Baker Eng.*
Rick Baucom, NCDOT - Div 10* Nancy Scott, The Catena Group*
Spencer Franklin, HNTB Michael Wood, The Catena Group*

*Participated via telephone

Purpose

The primary purpose of this meeting was to discuss how to respond to the main points presented in the
Review of Traffic Forecasting: Monroe Connector/Bypass Draft Supplemental Final EIS (The Hartgen
Group, December 26, 2013) (Hartgen Report) which was attached to SELC’s comment letter on the Draft
Supplemental Final EIS dated January 6, 2014.

The meeting discussion specifically focused on items 3, 4, 5, 6, 7, and 9 of the ten primary points
presented on page 3 of the Hartgen Report.

Discussion

The following summary is presented by item number as listed in the Hartgen Report, followed by a
summary of the general discussion at the end of the meeting.

Hartgen Report Item #3 — “Traffic forecasts were not re-computed for some alternatives, thus possibly
over-stating future Bypass traffic and under-stating traffic improvements for some alternatives. Some of
the recently completed and planned future improvements to US 74 and their effect on traffic forecasts
have not been included in the traffic forecasts, their effect on Bypass traffic therefore appears to be
under-stated.”

e Dr. Hartgen states that “the standard for a speed study is the 85" percentile, not the average
speed.” He then mcorrectly applies speed study standards, saying that the INRIX data reported
average (close to 50" percentile) operating speed on US 74 is 44 miles per hour (mph), and that
using the 85" percentile would raise the current operating speeds on US 74 even further,
probably to the 48-50 mph range. HNTB clarified that the 85" percentile is used to set speed
limits and is defined as the speed at or below which 85 percent of the observed free-flowing
vehicles are traveling. The value is based on observations of individual vehicles. Dr. Hartgen
misuses the term by applying it to the INRIX data average values across many hours of the day,

Monroe Connector/Bypass Meeting — 1/31/14 Page 1
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including times when conditions are not free-flowing, to estimate average travel times on US 74.
INRIX data is provided in averages, not by individual vehicle speeds, so it is inappropriate to
attempt to calculate an 85" percentile (as used in speeds studies) using this data.

HNTB noted that INRIX data and data from travel time runs (floating car studies) were directly
compared using data from the exact same days and times. Some differences are expected in the
travel speeds from the travel time runs compared to speeds from the INRIX data since vehicles
traveling only a portion of the corridor would be included in the INRIX data. The travel time runs
are for individual vehicles traveling the entire corridor. In the US 74 case, the INRIX average
speeds were slightly higher than the travel time runs for the same day and time.

FHWA would like HNTB to provide the responses to the Hartgen Report to Kevin Lacy (NCDOT
State Traffic Engineer) for him to confirm our response that the methodology proposed by Dr.
Hartgen is not appropriate. It was also suggested that citations from the ITE handbook be
included.

NCDOT did a study comparing operations of traditional intersections along US 74 to Superstreet
intersections. The study showed some improvement with the Superstreets, but not significant
improvement. FHWA asked for a table comparing the operational diagrams from the study, and
giving a context for the level of service (LOS). FHWA asked how LOS factors into the purpose
and need for the project. HNTB replied that LOS did not factor into the purpose and need, nor
was it a measurement used in the analysis of alternatives. The purpose and need calls for a
high-speed corridor (50 mph or higher). It was also pointed out that the currently proposed
Superstreet improvements only affect a small percentage of the total project corridor (2 miles out
of 20). NCDOT Division 10 has confirmed which intersections are included in the safety project.
FHWA noted that to meet the purpose and need of a high-speed corridor, US 74 would have to
have higher posted speed limits, but there are geometric constraints that would preclude this.

Hartgen Report Item #5 — “The regional travel demand model (used to forecast Bypass traffic) and the
traffic operations simulation model (used to study traffic flow on US 74) both appear to have been
insufficiently calibrated.”

The model is just one input into forecast development. The model is a regional tool while the
traffic forecasts consider many other data sources, such as traffic counts, historic trends, etc. to
develop a project-specific forecast.

FHWA asked if the Charlotte Department of Transportation (CDOT) has a report documenting
how the Metrolina Regional Model (MRM) was calibrated. NCDOT-Transportation Planning
Branch (TPB) stated that the MRM model is well calibrated for planning and conformity purposes
and the base model was appropriately calibrated in accordance with accepted practice. The
calibration report will be obtained and referenced.

FHWA asked if there is anything to show how the MRM was used to develop the modeling
specific to this project. FHWA recommended explaining what we did in developing the forecast —
show what was done to calibrate the model and how we got to a project specific forecast. Verify
what was done was valid. HNTB noted that the MRM model was used to determine growth rates
and diversions, but raw data directly from the model is not the sole source of data for the
forecasts. NCDOT-TPB will get the calibration report from CDOT. FHWA said we should focus
on the fact that the model was approved for use by the MPO.

Hartgen Report Item #6 — “The DSFEIS attempts to address the directive of the 4™ Circuit Court, but
leaves key questions regarding induced traffic unanswered.”

HNTB stated that the issue of induced traffic is fully discussed in the traffic forecast memo
(HNTB, November 2013). The project team did take a hard look — the new socio-economic (SE)
data from the build condition in the quantitative indirect and cumulative effects (ICE) analysis was
used to re-run the MRM model (going through the full 4-step process). NCDOT-Project
Development and Environmental Analysis (PDEA) noted that Dr. Hartgen asked for a clear
explanation of the process used in the Draft Supplemental Final EIS. HNTB said they could
include additional information in the traffic forecast memo, or address this in the comment
responses in the Final Supplemental Final EIS. It was decided to add it to the traffic forecast
memo.

Monroe Connector/Bypass Meeting — 1/31/14 Page 2
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e FHWA stated that the ICE maps in the Draft Supplemental Final EIS (Figures 4-7, 4-8 and 4-9)
showing the differences between the no-build and build conditions were helpful. For traffic we
need to say that there were changes in land use, but go on to explain that, based on our analysis,
these changes would not lead to substantial changes in traffic forecasts (due to the location of
growth, etc.). Highlight Section 5.8 of the ICE report and Figures 16 and 17. Make it clear in the
response what was done and why.

Hartgen Report Item #4 — “Traffic growth on US 74 has been flat from 2000 to 2012 and is inconsistent
with population growth trends. The DSFEIS simply ignores these inconsistencies. Moreover, the forecast
of population, which drive the traffic forecast, is based on a pre-Recession projection; recent population
growth has slowed markedly. Essentially the entire justification for the project rests on traffic forecasts
that ignore 12 years of recent history, recent economic upheaval, and slower population growth.”

o Baker pointed out that Dr. Hartgen has errors in his numbers for population growth. He also fails
to consider the size differences in the areas he’s comparing. Almost half of the growth isn’t in the
southwest quadrant as he contends; the entire western portion of Union County has seen growth.
He also noted that short-term trends at the end of a major recession may not be completely
indicative of future conditions is the project area. Based on data from the North Carolina State
Demographics Unit, Mecklenburg and Union Counties are projected to grow more quickly than
the vast majority of counties in North Carolina through the design year of the project.

e Dr. Hartgen focuses on growth only along the US 74 corridor, but he should consider surrounding
corridors to get the full picture — people are using alternative corridors, possibly to avoid
congestion on US 74. Baker presented a table showing increasing Annual Average Daily Traffic
(ADT) for connecting routes between Union and Mecklenburg Counties. FHWA asked that we
include the raw numbers and absolute change, along with a map of count locations. NCDOT
Division 10 confirmed that there have not been any work zones on US 74 recently that would
have diverted major amounts of traffic to these alternate routes.

Hartgen Report Item #7 — “Questions remain concerning details of the traffic forecasts. The three key
assumptions of the traffic forecasts (growth of the area population, percentage diversion, and magnitude
of long-distance travel) all appear to be overly optimistic.”

e NCDOT-TPB pointed out that a traffic forecast prepared as part of the National Environmental
Policy Act (NEPA) process and a traffic and revenue study are different studies done for different
purposes and are expected to have different outputs. Also, the capacities for roadways in a
regional model are derived differently than capacities used in traffic operations analyses.

e FHWA commented that the timeline developed by HNTB to show the progression of the traffic
forecasts is helpful.

Hartgen Report Item #9 — “External traffic forecasts are undocumented.”

e An external traffic survey is part of the MRM development. HNTB pointed out that through trips
are inherently included in the traffic counts. One of the external count locations is within the
project study area.

e FHWA stated that we need to know how we are going to address macroeconomic data and how
the recession is being addressed. Baker responded that new SE data will be evaluated
qualitatively to see where there are changes and the magnitude of those changes. Growth has
not stopped forever, but it may take a few additional years to reach previously projected levels.

General Discussion

e It was agreed that Dr. Hartgen is generally respected as a land use and transportation expert
despite the errors in this report. His report references the project documents he reviewed and it
is important to note that based on the list provided in the report, it appears he may not have
reviewed the full body of documents prepared throughout the history of this project. The entire
project document library continues to be available at: www.ncdot.gov/projects/monroeconnector/.

e While his report critiqued the traffic forecast prepared for the project, he did not raise any issues
with the land use analysis in the ICE document. Dr. Hartgen did not challenge the Monroe
Connector/Bypass Study’s use of his analyses from Beltways, Traffic and Sprawl: The Empirical

Monroe Connector/Bypass Meeting — 1/31/14 Page 3
E4-7



Page 4 of 4

Evidence, 1990- 1997 which stated that building of new roads does not necessarily create new
growth.

¢ In his last observation, Dr. Hartgen notes that the traffic modeling and forecasting process is
“fraught with uncertainty.” This confirms that there is a lot of variability in traffic forecasting, and
deference should be given to the experts. This observation actually provides support for the
analyses completed for the project.

Action Items:

e Responses to the Hartgen Report will be provided in a memo. The response memo will
be included as an appendix to the Final Supplemental Final EIS.

For response to #3, HNTB will add a table comparing the traditional intersections vs. superstreets
to give context for LOS.

HNTB will share the memo with responses to the Hartgen Report (specifically #3) with Kevin Lacy
for review.

For response to #3, HNTB will add a map showing the portion of the project area planned for
superstreet improvements.

For response to #5, NCDOT-TPB will get the model calibration report from CDOT. (Note: the
model calibration report has been provided.)

For response to #5, HNTB will detail and verify the methodology for using the MRM model as an
input to the forecasts.

For response to #6, HNTB will create “heat maps” from the forecast to show comparison between
the build and no-build. Mr. Hoops will verify what Mr. Gardner and Mr. Jones want to see in these
graphics.

For response to #4, Baker will add a map of traffic count stations and include raw numbers and
absolute change in the table they created.

For response to #7, HNTB will add a reference to the Appold letter.

For response to #9, HNTB will supplement with data from additional years. Baker will look at
qualitative data from Appold and trends related to recession.
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3. Travel time improvements on
U.S. 74 and their effect on
traffic forecasts for the Monroe
Connector/Bypass appear to be
under-estimated. (Hargen)

Table 1 - US 74 Corridor Travel Time and INRIX Data Summary

Field Runs INRIX Data
Travel Time | Average Speed | Travel Time | Average Speed
(minutes) (mph) (minutes) (mph)
Eastbound 32.0 41.7 302 449
AM Westbound 33.1 405 312 43.6
Cumulative 325 41.1 307 44.2
Eastbound 304 43.9 307 44.2
Noon Westbound 349 39.1 31.0 437
Cumulative 329 413 308 439
Eastbound 34.0 39.3 302 44.9
PM Westbound 337 39.7 307 442
Cumulative 338 395 304 445

* US 74 comidor approximately 22.5 miles from |-485 (west of Stallings) to Elm Street (in Marshville)

* Travel fime runs and INRIX data were collected and compared between 311 %2013 to 321/2013 (Tuesday thru Thursday)
for the AM (6:30-9:00 AM), noon (11:30-1:30 PM) and PM (4:00-6:00 PM).

US 74 Corridor Travel Time Memo Speed Tables

Table 2 - US 74 Corridor INRIX Average Speed Data
January 2013 - Februay 2013, Tuesday - Thursday

Average Speed for US 74 from [|-485 to NC 205 (Elm St.)
Eastbound US 74 Corridor Average Speed

.E TMC CODE SEGMENT NAME 'E'E'Iﬁ;s';' 00:00|01:00| 02:00 | 03:00| 04:00 | 05:00| 06:00| 07:00 | 08:00| 09:00| 10:00| 11:00|12:00| 13:00| 14:00| 15:00| 16:00| 17:00| 18:00| 19:00| 20:00| 21:00| 22:00| 23:00
©l125P05817 |48 o076 56| 56| 56| 56| 57 56 56| 56| 57| 57| 57| 57| 57 57| 57| 7| 55 52| 53] &4 55| s8] 56] 56
125+05818  |Stallings Rd 075 52| 52| 51| s3] B2 53] 47 45| 45| 40| 37| 38| 36| 35| 33| a3 28] 200 28] 34 45| 47 s0] 51
125+05819  |Indian Trail Fairview Ad 127] 52| 52| 52| 53] 53| 52| 48] 48| 48| 48] 48] 47| 46| 46| 45| 41| 37| 96| 37| 42| 47| 47| 50| 51
125405820  |Roland Dr 6.86] 49| 50| s0[ so| so| so| 48] 46| 46| 48] so| 48] 48] 48] 47| 48[ 48] 47| 47| 45| 47| 46| 48] 49
125405821 |US-601/NC-200/Concord Hwy/Skyway Dr 158 43| 44| 44] 44| 44| 43| 4] 41| 38| 36| 36 34| 33| 32| 34 34| 35| 33 34 a7 =9 a7 4| a2
125P056821  |US-601/NC-200/Concord Hwy/Skyway Dr 035 51 sof s sol s s8] s s s s s1] s1] sof sol s sof sof sof sof 48] sof sof sof so
1256+07486  |NC-200/Morgan Mill Rd 111 44| 44| 44] 45] 45| 46| 44 41| 40| 43] 43 42 41| 41| 41| 37| a5 35 37| ar| 40] 40| 43| 43
125407487 _|E Franklin St 121 aa[ 44| 43| sa[ 44| 24 ap] 3ol 38| 41| a1 a1 40| 3g[ 39 m9] a0 39| 4n| 42| 42 39 a4z 4
125405822 |US-601/Pageland Hwy 012 39| 4o 39] as| an] 38| a7 as] 34 a2 a32] a2 =i a0 28] a4 @8] as| 35| as| 35 as| 37| as
125P05822  |US-601/Pageland Hwy 002 41| 21 40| 20| 41| 40| 38| a5 35| a4] 35| a4 34 a3 a3 as5| 37| @8] a7| 46| 37| ar| 29| a9
1254074868 |NC-205/EIm St 654 49| 49 49 49| 49] 49] 49 48] as] 49| 49| 49 49] 48] 48] 47| 48] 47| 48] 48] 48] 48] 49 49
Average US 74 EB Corridor Speed (mph)| 48] 49 49] 49| 49 49] 48] 46| 48] 47| 47| 47| 48] 48] 45| 45| 45 44] 45| 45| 48] 48] 48] 48
Average Speed for US 74 from NC 205 (Elm St) to |-485
Westbound US 74 Corridor Average Speed

TMC CODE SEGMENT NAME IEE::_CETSI: 00:00{01:00(02:00 | 03:00|04:00 | 05:00| 06:00| 07:00| 08:00| 09:00|10:00| 11:00|12:00| 13:00|14:00] 15:00| 16:00| 17:00| 18:00| 19:00| 20:00| 21:00| 22:00| 23:00
125-05822  |US-601/Pageland Hwy 555 48| 48] 4a[ 48] ao[ 48[ 47 26| 46| 47| 47| 47| a7 47| a7 ae[ 47[ 46| 48] 47| 47| 47 47 48
126N05822  |US-601/Pageland Hwy 0.01] 35| as] 36| a5 a3s5] as] a2 28] 28] 31| 31| aof 29 ao| 28] ao0] a30] a1] a0 as2] 33 a2 34 as
125-07487  |E Franklin St 0.11] 36| a5 36| a5 36| a6 a4 29 28] 28] 28] 27 26| 26| 25 25 25 26 27 40| 31| a1 34 a5
125-07486 _ |NC-200/Morgan Mill Rd 1.22] 41 41 #1] 1] 42] 4] 4] 36| 36| 34 33 34| 33] 33 32 34 33] 33] 36| 38 39 av] 39 4
125-05821 _ |US-601/NC-200/Concord Hwy/Skyway Dr 1.07] 44| 24| 44| aa[ 45| 48] 4m]  43[ 48] 40| 39 se| @8] as]  za[ 44| ap| 4] 4] 42| 43 4i 43 42
125N05821  |US-601/NC-200/Concord Hwy/Skyway Dr 030 49| aa ag[ a4s] so| S0 sof S0 4o 4o 4| ao| 49| 48] 4o s0[ s0[ 45| 4o] 48] aB] 48| 49] 49
125-05820 |Roland Dr 166 44| 45| 45| 45 45| 45| a4 36] 34| 38 40| 38| 38| a6 37| 39| 42] 39] 38| a7| 28| a9 42| 42
125-05819  |Indian Trail Fairview Rd 6.86] 48| 49 49 49| 49| 49] 47 45| 46| 47 47| 46| 43| 44 43| 42[ 42[ 38| 4| 44| 45| 44| 47 48
125-05818  [Stallings Rd 1.26] 51| 50| s 51 52 51| 44 36] 41] 48] 50 48] 48] 48] 48] 45| 45] 39| 40| 43] 46| 48] 49| =0
125-05817  |F-485 061 52| 51 52| 52| 53| 53] 50| 47| 49 51| 52| si 51 51| 51| s0| 50| 48] 47| 47| 48] 48] 50| &2
125N05817_ |-485 091 56| 55| 55 56| 56| 55 55 44 47| 86| 57| s8] 55| 56| 56| 56| 55 54 B4 54| 54 54| 55] 56
Average US 7AWE Corridor Speed (mph)| 48| 48| 48| 48| 48| 48| 47| 44| a4 48| as| 45| a4 45| a4] 44| a4] a2 43| 45| 45| 45| ap| 48




0l-¥3

BEVERLY EAVES PERDUE

3. Travel time improvements on U.S. 74 and their effect on traffic forecasts for
the Monroe Connector/Bypass appear to be under-estimated. (Hartgen)

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

EUGENE A, CONTL, JR.

GOVERNOR November 5, 2012 SECRETARY
Project: 5P-2012-35
Division: 10

County: Union
Description:  Indian Trail - US 74 Corridor from E of 1-485 to
SR 1515 (Sardis Church Road)

MEMORANDUM
To: Sean M. Epperson, Deputy Division Traffic Engincer
Division 10
From: Michael P. Reese, P.E., Western Region Project Engineer
Congestion Management Section L Mov zo 12
Subject: US 74 Corridor Superstreet and Traditional Intersection Capacity Analysis

As requested, the Congestion Management Section has completed a review of the subject vicinity to
compare the existing traditional intersections to if a superstreet (paired directional crossovers with
median U-turns) were installed along the corridor. We performed capacity analysis for the following
intersections based on base year AM/PM peak hours using Synchro/SimTraffic, version 7.

US 74 and SR 1365 (Stallings Road) (4-leg signal)

US 74 and SR 1520/1008 (Indian Trail-Fairview Road) (4-leg signal)

US 74 and SR 1367 (Unionville-Indian Trail Road) (4-leg signal)

US 74 and SR 3014 (Faith Church Road)/Harris Teeter Distribution Center (4-leg signal)

US 74 and SR 1515 (Sardis Church Road)/SR 1377 (Wesley Chapel-Stouts Road) (4-leg
signal)

LA B b —

Recent NCDOT Average Annual Daily Traffic Maps indicate that traffic volumes have been steady
along US 74 in the last ten years, therefore no traffic volume growth was used. This analysis is based
on year 2007 traffic volumes from the March 2008 Draft Traffic Tech Memo for the Monroe
Connector/Bypass (TIP Projects R-3329 and R-2559) by PBS&J. Traffic counts have been
conducted at these intersections in 2010, 2011, and 2012, but the 2007 volumes were primarily used
since they are balanced along the corridor and generally higher than the counts. Six percent trucks
were used along the entire corridor, except 50% trucks were used for all movements to and from the
Harris Teeter Distribution Center. The following comments and recommendations are based on our
analysis.

This analysis compares two scenarios: 1) Existing all-movement signalized intersections including

some new or extended turm lanes as needed (shown in attached Figure 2); and 2) Conversion of the
corridor to a superstreet with all intersections and U-turn points signalized (shown in attached Figure

2/14/2014

Sean M. Epperson
Hovember 5, 2012
Page Zof 2

1). Base year analysis results and general recommendations comparing the two scenarios are shown
in the following attachments:

1. Geocmetric recommendations

2. Arterial infersection and intersection approach levels of service (LOS) and volhime-to-
capacity (v/c) ratios

3. Maxmmum quening along the cormdor

4. Table comparing network operations

The superstreet analysis indicates some approaches would contimue to operate at LOS F with some
intersections cperating over capacity (v/c > 1) and some significant quening, but improved corridor
operations can be aftamned with implementation of a superstreet without significant geometric
improvements. Regardless of whether a superstreet is installed. widening of US 74 will be needed in
the near future as traffic volumes grow along this corridor, but a superstreet can be installed in the
existing median now with any future US 74 widening to the outside. In addition. superstreets
separate and reduce conflict points providing improved safety compared to traditional all-movement
intersections.

Therefore compared to the existing all-movement mntersections, we recommend implementation of
a superstreet along this corridor. Compared to traditional intersections, a superstreet can improve
both current conditions and future traffic operations when US 74 is widened to a six-lane section

If you have guestions regarding this analysis, or if additional analysis or information is needed,
please contact me or Congestion Management Project Design Engineer Mohammad S_ Islam PE., at
(919) 773-2800.

MPR./msi
Attachments

ce: IS Cole, PE..
J. K. Lacy, PE. CP.M.
D. D. Galloway, P.E.
M. P. Butler, P.E.

J.H. Dunlop, PE.
M. S. Islam PE.
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3. Travel time improvements on U.S. 74 and their effect on traffic forecasts for
the Monroe Connector/Bypass appear to be under-estimated. (Hartgen)

1 - — i
LS 74 and SR 1365 (Stallings Road) (4-leg signal)
US Td and SR | 52001 00X {Indian Teall-Fakrview Ihlm]”-l-ks Mb"nul_]
LIS T4 amd SR 1367 (Unbonville-1ndaan Trail Road) (4-leg signal)
LIS T4 amd SR 3014 (Faith Church Foosd pHarris Teeter Distribution Cemter {4-leg signaly
LS 74 and SR 1515 (Sandis Church RoadWSR 1377 (Wesley Chapel-Siouts Road) (4-leg
signal)
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Level of Service Description

Level of Service Description

LOS A

> Free flow

» Freedom to select desired speed / maneuver is extremely high
> General comfort level & convenience for motorists is excellent
LOS B

> Stable flow

> Other vehicles in the traffic stream become noticeable
» Reduction in freedom to maneuver from LOS A

LOS C

> Stable flow

» Maneuverability/operating speed are significantly affected by
other vehicles

» General level of comfort and convenience declines noticeably

LOS D

High density but stable flow

Speed and freedom to maneuver are severely restricted

General level of comfort / convenience is poor

Small traffic increases will generally cause operational problems
LOS E

Unstable flow
Speed reduced to lower but relatively uniform value
Volumes at or near capacity level
Comfort and convenience are extremely poor
Small flow increases/minor traffic disturbances will cause
breakdowns
LOSF
> Forced or breakdown flow
Volumes exceed roadway capacity
Formation of unstable queues
Stoppages for long periods of time because of traffic congestion

Intersection

Per Vehicle
Delay Signal
Control

<10.0

seconds

10.0 - 20.0
seconds

20.0 - 35.0
seconds

35.0-55.0
seconds

55.0 — 80.0
seconds

> 80.0
seconds

* Per Highway Capacity Manual 2010, Volume 3, Exhibits 18-4 & 19-1.

2/14/2014
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Per Vehicle
Delay
Stop Control

<10.0

seconds

10.0-15.0
seconds

15.0-25.0
seconds

25.0-35.0
seconds

35.0 -50.0
seconds

>50.0
seconds
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3. Travel time improvements on U.S. 74 and their effect on traffic forecasts for
the Monroe Connector/Bypass appear to be under-estimated. (Hartgen)

[C1O - Denotes LOS E/F for overall intersection & movements or V/C ratio > 0.85

SP-2012-35 (US 74 near Indian Trail Road)

Superstreet (Signalized):

Overall Intersection LOS: /D Overall Interseetion LOS: A/C Max. VT Batio: 0.97/1.00

Owerall Intersection LOS: DVD Max. VIO Ratio: 008005 Max, VIC Ratio: 0,38/0,97

Overall Intersection LOS: E/E Maz. V/C Ratio: 1.0%1.06
Max. V/C Ratio: 108105

| Overall Inlersection LOS: £/C
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4. Traffic growth on US 74 has been flat from 2000 to 2012, and is inconsistent
with population growth. (Hartgen)

e Dr. Hartgen growth comparisons are erroneous.

Population Growth, 2000-2010, Union County and Study Area®

m
—
N Percent
Geographic area 2000 2010 Difference | Change
Population | Population from
2000-10
Union County 123,677 201.292 77.615 62.8
D
DSA-Union Co. part 66.603 102.357 35.745 53.7
DSA-Mecklenburg Co. 13.867 17.746 3.879 28.0
part
Total DSA 80.470 120.103 39.633 49.3
W e _p— _g—
Union NON-DSA part | (43.207) [(81.189) | (37.982) 87.9

2/14/2014

Geographic area

DSA-Union Co. part
DSA-Mecklenburg
Co. part

Total DSA

Union NON-DSA part
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2000
Populati
on

66,576

13,867

80,470

57,101

2010
Populati
on

201,292
102,357

17,746

120,103

98,935

Differen | Percent Change

77,615
35,781

3,879

39,633

41,834

from 2000-10

62.8%

53.7%

28.0%

49.3%

73.3%
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4. Traffic growth on US 74 has been flat from 2000 to 2012, and is inconsistent
with population growth. (Hartgen)

e Dr. Hartgen fails to consider size differences between areas he compares.

Geographic area Areain Sq % of Total Area | % of Population Growth
Miles Captured 2000 to 2010

DSA-Union Co. part 176.6 28% 46%
Union NON-DSA part 462.7 72% 54%

Ratio of NON-DSA to DSA part X<y 2.62 1.17

2/14/2014 PRELIMINARY DRAFT - For internal use only 7
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4. Traffic growth on US 74 has been flat from 2000 to 2012, and is inconsistent
with population growth. (Hartgen)

Monroe Connector
Household Growth Analysis

Union County
Household Growth
by Block Group

Block Groups
HH Percent Change 2000 - 2010

- Decrease
[ o1-150
B 15.1-300
I z0.1-550
1742

€7 Detailed Study Area

South Carolina

2/14/2004 Mies * PRELIMINARY DRAFT - For internal use only 8




4. Traffic growth on US 74 has been flat from 2000 to 2012, and is inconsistent

with population growth. (Hartgen)

=

Ll-

2004 to 2012 Change AADT

AADT Station ROUTE LOCATION AADT % Change 2012 2010 2006 2004
119 us 74 W OF SR 1365 3,000 5.6% 57,000 54,000 58,000 54,000
27 NC 16 N OF SR 1346 5,000 21.7% 28,000 25,000 23,000

3 NC 218 W OF SR 1539 1,700 26.2% 8,200 8,200 8,700 6,500

1783 SR 1365 N OF SR 1524 700 33.3% 2,800 3,600 2,900 2,100

1824 SR 1460 N OF SR 1009 550 64.7% 1,400 1,100 820 850
1794 SR1501 | W OF SR 1524 3,000 20.0% 18,000 20,000 18,000 15,000
1294 SR 3468 S OF SR 3440 1,000 9.1% 12,000 12,000 12,000 11,000
3518 SR 1004 | W OF SR 1524 2,000 14.3% 16,000 15,000 15,000 14,000

3481 SR 3445 E OF SR 3440 2,100 27.3% 9,800 11,000 11,000 7,700
Total 19,050 14.2% 153,200 151,420 | 134,150
Total w/o NC 16 14,050 12.6% 125,200 | 124,900 | 126,420 | 111,150

2/14/2014
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5. The Regional Travel Model and the traffic operations model appear to have
been insufficiently calibrated. (Hartgen)

Metrolina Model User's Guide

e  Per the Metrolina Model User’s Guide (July 11,
2008), Documentation Revision 2.0, page 3-11, 3.4 Surveys and Studies

eXte ns |Ve Su rVGYS an d St u d |es were pe rfo rm ed to As part of the model update process. the mode] team undertook significant efforts to collect new

" . . . travel behavior throughout the region. Nearly $2.5 million was invested in these studies and
serve as a basis for model equations, settings, surveys which serve as a basis for model equations. seftings, and calibration targets. Table 3.1

and Ca||brat|0n ta rgets' efforts hal;ebeenarmrcefotnmdeléevelopmmtandmajﬂenmce. c

e Additional supporting information requested
Table 3.1. Data Sources

from CDOT (An Nna Ga”up) Data Source Year(s)
U.S. Decennial Census 2000
Greater Charlotte Regional Household Travel Survey 2002
Workplace Survey 2003
External Station Survey 2001
Transit On-board survey 2003/2004
Traffic Counts 2000/2003
Demographic and Economic Forecasts 2003
Dun and Bradstreet Employment Data 2003
InfolUSA Enwplovment Data 2002
UUNC-Charlotte Employment Survey 2003

3.5 Highway Network

The model network has been developed to represent all regionally and locally significant roads in
the study area. Significance is measured in terms of fiunctional classification average daily traffic
and connection with franspertation system. The highway network also mcorporates planned
projects that are expected to be opened by each of the forecast vears. As discussed in Section
3.5.1. a single “master” nefwork stores all years and alternatives 1n its database, and builds the
appropriate network for use in a model mun based on the year and project database selected. As
discussed m Sections 3.5.2 and 3.5.3, the network also stores all of the atiributes necessary to
develop the capacities and speeds used i the travel demand model

In the model CD version MEMO06v1.1, dated 9-6-2007, there 15 one “official” master network
(master_070131.dbd) and project list (PROJECT LIST_ 070131 DBF). which are financially-
consframed and were used for air quality confornuty. NCDOT and CDOT recommend that any

2/14/2014 PRELIMINARY DRAFT - For internalPBEs; ppipct analysi uses his network 25 a stating poin, with variations to the gegyrork caly
made spec o that project.
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6. The DSFEIS leaves unanswered key questions regarding induced travel.

(Hartgen)

Manroe Connector/Bypass
Quantitative ICE Update

Map 16:
Updated 2030
No-Build Land
Use Scenario

No Build Land Use
I Agricattural Fields
[ earen
- Commercial
- Forested
[ otmer Maturat
I High Density Residential
[ incustiatoticennstitutionsl
[ vow Density Residential
[ Mecdium Density Residential
- Open Water

- Transportation

&7 FLUSA Boundary

NONTH CARDLINA
;'P‘Tumplim Authority
N

K
0 1 2 4
Miies
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(Hartgen)

6. The DSFEIS leaves unanswered key questions regarding induced travel.

Monroe Connector/Bypass
Quantitative ICE Update

Map 17:
Change in Land
Use from Baseline
to No-Build
By Watershed

V & RPA Centerline
€7 FLUSA Boundary

€ Watersheds
% Land Use Change
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6. The DSFEIS leaves unanswered key questions regarding induced travel.

(Hartgen)

Monroe Connector/Bypass
Quantitative ICE Update

Map 18:
Updated 2030
Build Land Use

Scenario
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6. The DSFEIS leaves unanswered key questions regarding induced travel.
(Hartgen)

Manroe Connector/Bypass )
Quantitative ICE Update

Map 19
Change in Land
Use from No-Build
to Build Land Use

#~  RPACenterline
¢’ FLUSA Boundary
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% Land Use Change
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7. Questions remain concerning details of traffic forecasts. (Hartgen)

e Section 3-5-3 (pages 3-23 — 3-32) of the Metrolina Model User’s Guide (July 11th, 2008),
Documentation Revision 2.0, details the approach for determining highway capacities and

speeds in the approved MRM.

Metrolina Model User's Guide

3.5.3. Highway Capacities and Speeds
m

o

E'lphe Metrolina model uses comprehensive capacity settings that estimate the link capacity
throughout the model based on the link attributes. Issues such as functional classification, speed.
intersection controls. parking, pedestrian activity, and driveway density are accounted for in the
process to provide realistic link capacifies in a regional modeling environment. Capacities are
calculated for Level of Service (LOS) E. and are calculated for each of the four time periods in the
model (see Section 3.9 for more information on time-of-day modeling). These capacities are used
in conjunction with estimated free-flow and loaded speeds in the model to reflect the impacts of
congestion on travel times and route choices in the model

Following network selection and creation. mode] speeds and capacities (by link direction) are
estimated using these network characteristics:

Number of lanes

Speed Limit

Functional Classification (Freeway, major thoroughfare. local efc.)
Intersection Control (Signal, Stop Sign. Yield, efc.)

Median Type (Divided. Turn Lanes, etc.)

Area Type (CBD, CBD Fringe, Urban, Suburban. Rural)
Functional Classification of Crossing Streets

ooonononin

Sections 3.5.3.1 and 3.5.3.2 discuss the capacities and speed details firrther.

2/14/2014 PRELIMINARY DRAFT

One of 17 capacity / speed tables in Section 3.5.3

Table 3.3. Lane Capacity Lookup Table

Area Tvpe

Functional Class .1 2 - 3 4 -

CBD Fringe Urban Suburban | Ruoral
1- Freeway 1.900 2.000 2.000 2.100 2.200
2- Expressway 1.500 1.550 1,550 1.550 1.600
3-Class II 1.300 1.300 1.300 1.350 1.400
4- Major 1.250 1.250 1.250 1.300 1.350
5- Minor 1.200 1.200 1.200 1.250 1.300
G- Collector 1.500 1.500 1.500 1.550 1.650
7- Local 1.500 1.500 1.500 1.550 1.600
8- Ramp 700 200 500 300 3000
9- Freeway Famp 1.200 1.200 1,200 1.000 1.000
20- HOV 1.600 1.700 1,700 1.300 1.800
FDC HOSTBa use onlyl 1,600 1.700 1,700 1.800 |13.800




7. Questions remain concerning details of traffic forecasts. (Hartgen)

Table 1 — Summary of Monroe Connector/Bypass Project Traffic Forecasts

e Table from Monroe Traffic Forecast Prepared By, |Forecast Forecast | Usedin
Document Name . Model Version and SE Data NEFA
Date Years |Scenarios Documents
Summary Memo and Draft e —
H H H Traffic Forecasf for the No-
Quantitative ICE Analysis Update. T T orcas o e
NCDOT State TIP Project |\, i alexiouBryson| 2007, | 2007 & MEMO5 and 2005 SE data
A | No. R-3328 and NCDOT (MAB), June 2008 2030 2030 (SE_Year taz2034) fes
State TIP Project No. R- ) Mo-Build === -
Table 4: MRM Socioeconomic Projection Versions 2553, Monroe
Caonnecfor/Bypass Sfudy
Projection TAZ File Name Projections Use for LRTP Associated Base and ] 2035
Name Completed Conformity Model Horizon Years Technical Memt.:randum for Wilbur Smith Upgrade
. . _ TiIF Frojects . - = MRMDS and 2005 SE data
Determination Version B | g ossgg R 33zg usye | Associates (W3A), 2035 Existing (SE_Vear_taz2034) Yes
. June 2008 Build Mon- - -
2009m SE_Year 091028 | October 2009 MUMPO 2035 LRTP | MRM 09 v1.0 Base: 2005 Upgrade Scenarno Toll & Toll
Projellions MRM 11 v1.0 Horizon: 2015, =008 &
N MRM 11 vl.1 2025, 2035
- Traffic Forecast for TIP 2035
2008 Rterim SE_Year 081119 | November None None Base: 2005 ) .
Projections | MUMPO _interim | 2008 Horizon: 2015, o Projectz WSA, September 2008, Ncu-EI_mId. MRh:DEi and 2005 SE data Yes
2025.2035 R-3329 & R-25539 Monroe 2008 2035 Build (SE_Year_taz2d34)
2008 SE_Year 081024 | October 2008 | RFATS 2035 LRTP | MRMO0Sv10 | Base: 2005 Connector/Bypass MHon-Tall &
Projections Hornizon: 2015, Build Tall
i 2025, 2035 Traffic Forecast Interpolations, Extrapolations and Redistributions
2005 SE_TYear taz2934 | Apnl 2005 MUMPO 2030 LRTP | MRM 05v1.0 Base: 2000 Monroe Conn Bypass
Projections MRM 06 v1.0 Horizon:2010, .
i Alfernative 34 2013 MRMOGS and 2005 SE data
MRM 06 v1.1 2020. 2030
. D | 2013 AADT Build Ty | HNTB. January 20091 2013 | g G Ton (SE_Year taz2034). He
Figure 6: Timeline of MIRM Projection Development Scenaric
N . . : . P 2035 Build Toll Forecast, 2035 MRMODE and 2005 SE data
Development Timeline: Metrolina Regional Model Socioeconomic Projections E Segment 2 (Altemative 3A) HNTB, July 2004 2085 | oo Tol (SE_Year 1az2034). Yes
NCDOT STIF Project R-
2003 2004 2005 2006 2007 2008 2009 2010 2399 & R—Zﬁsr;}ew,swed 2008 &
O————— 0 o—O F | Monros Connector Bypass | HNTE, March 2010 22%”3% 2035 Mr‘l[";gﬁ ngguzﬁzgsig’m Yes
| - No-Build Traffic Forecast Mo-Build - - ’
[ Memorandum
Forest  “Bottom-Up” 2005 MUMPO begins 2008 and MUMPO 2035 Monroe Connector/
development  allocation Projections update 2008 Interim Prc]ectlons LRTP adopted G Bypass Year 2025 Build HMNTE. A t 2010 2025 2025 MRMOE and 2005 SE data M
begnswith  processby  Completed processwith  Projections  developed May 2010 Toll Afamative 34 Traffic - Algus Build Tall [SE_Year taz2834). @
“ToP-Dmv-'n Paul Smith MUMPO 2030 base year de.w_loped using LUSAM Air Quality Volu Projecti
projections by LRTP Adopted data updates using LUSAM  Model Conformity me Frojecions
i inpril Fods completed Traffic & Revenue Studies
probimal Monroe Connector/Bypass 2014 | 2014 thru | Modified MRMOB and modified 2008
completed H | 2009 Updafe fo Preliminary| W3SA, April 2008 thiru 2054 Interimn SE data Nao
Study 2084 | Build Tell [(SE_Y¥ear 081119_MUMPO_interim)
Propozed Monroe
ConnectonBypass 2015 | 2015 thru | Modified MRMODE and medified 2008
2/14/2014 PRELIMINAR|Y'[) ReluprEherfeiye Traific ) W EéeQotatier 2010 | thru 2055 Interim SEdata 5 Me
Revepue Study, Final 20585 | Build Tell [(SE_Year DB1119_MUMPO_interim)
Report




Traffic Forecast & SE Projections Timeline

Traffic Forecast

Year MRM SE Projections MRM SE Projections (cont.) Traffic Forecasts Interpolations, Extrapolations Traffic & Revenue Studies
& Redistributions
2003 “Top Down” Dr. Hammer
2004 “Bottom Up” P. Smith
2005 Projection; 2005 Projections,
2005 MUMPO 2030 LRTP Adopted April Completed April 2005,
2005; Conformity MUMPO 2030 LRTP,
AQ Conformity MRM 05 & 06 Version
2006
m
&
N
a1 2007 MUMPO update process
2008 Projections, 2007/2030 No-Build
Completed October 2008, (MAB, June 2008);
Conformity RFATS 2035 LRTP,
2008 & 2008 Interim Projections MRM 08 Version; 2035 Upgrade Existing Non-Toll &
2008 Toll (WSA, June 2008);
LUSAM Models . o
2008 Interim Projections,
Completed October 2009, 2008 & 2035 No-Build, Build Non-
Conformity None, Toll & Build Toll (WSA Sept. 2008)
Model Version None
. 2013 Alt 3A Build Toll
POl a (HNTB, Jan. 2009); T&R 2009 Update to Preliminary
N Completed October 2009,
2009 2009 Projections LUSAM Models ConformitviMUMEO 2035 LRTP Study
MRMVOQ & 11 Version ! 2035 Alt 3 A Segment 2 Build Toll (WSA, April 2009)
(HNTB, July 2009)
2008/2035 No-Build Update
MUMPO 2035 LRTP Adopted May (HNTB, March 2010); Final Comprehensive T&R Study
2010 2L (WSA, Oct. 2010)
AQ Conformity 2025 Build Toll T
(HNTB, Aug. 2010)
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9. External traffic forecasts for U.S. 74 and other roads is not discussed.
(Hartgen)

e  MUMPO (CRTPO) prepared a Draft Final External Travel Survey Report (May, 2003) that was used to assist
with the current MRM11 and previous MRMO5, 06, 09 model development.

e CRTPO is currently conducting a new external travel survey, which is expected to be complete in mid-2014.

3 40
Statesville ] L
Oswalt-Amity Rdl’ sebisbglf (Tocation 2)
SR 1295
. (Davidson County)
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Alexanderana Hd.
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Huntecsville = Jallard Creek Rd.

w i 'ﬂ

{Iu tion 8

m I Shelbey

Beaver Dal
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. 85 . m \ '5,5' : sleyt:llapel-
SURVEY e AN T

METROLINA REGION

DRAFT FINAL REPORT vlﬁ?::e Erom Total Vehicle Trip Type Total Vehicles of Trip Type
May, 2003 i 1 Station | Through Through | Turn- Ext- Total | Through | Turn- | Ext Total
ik Trips w/Stop | Around Int | Through | w/Stop | Around | Int
23,729 1 6,540 1605 3833 11,751 28% 7% 16% 50 | 100%:
27,618 2 6,682 2460 4188 14 288 24% 9% 15% 52% | 1008
21,574 3 2286 1549 6,139 | 11,600 1% 7% 28% 543 | 100%
38,623 4 6,594 1880 12,525 | 17,824 17% 5% 32% 46% | 1007
19,396 5 6,231 1784 2563 8,818 32% 9% 13% 453 | 100%
10,571 7] 932 Bay 2640 5,112 9% 8% 25% 58% | 100%:
141,511 St:ill!lnﬁ 29,065 10,165 31,888 | 70,393 21% 7% 23% 50% | 100%
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Figure 1. Station Locations.

Table 12. Adjusted 24-Hour Number of Total Vehicle Plates by Trip Type.
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