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SUBJECT:
STIP Project U-5768 - Supplemental Information for CP1 and CP2 for Merger Team Consideration (proposed NC 49 and Back Creek Church Road improvements in Charlotte, Mecklenburg County)
During the November 16, 2017 Section 404/NEPA Merger Team CP1 and CP2 meeting for STIP Project U-5768, potential realignment alternatives for Back Creek Church Road (BCCR) were discussed.  These options included the original route reserved by the City of Charlotte for the corridor (“Yellow” option), as well as two other corridors that were evaluated in 1989 as part of the Eastern Circumferential Road (ECR) study: (1) the “improve existing” option (“Blue” option) and (2) an option that would follow John Kirk Drive north of NC 49 and John Russell Road south of NC 49 (“Orange” option).  
The Merger Team requested additional written documentation be submitted to support CP1 and CP2 concurrence.  The supplemental information should include: 
· written documentation for each of the ECR options (i.e., Blue and Orange options) as they relate to the proposed realignment of BCCR under project U-5768;  

· revisions to the Orange option in light of current development;

· new alignment north of Back Creek be considered (i.e., “Purple” option, introduced below); and
· BCCR logical termini analysis. 
Based on the Merger Team’s requests during the CP1/CP2 meeting, NCDOT has:

· revised the “Orange” option to improve potential feasibility, following existing neighborhood street rights of way in an effort to minimize impacts to existing residents.  (Note that the proposed BCCR realignment typical section would exceed the existing neighborhood street typicals.);
· developed a “Red” option, which utilizes the railroad grade separation constructed as part of project P-5208, following parts of the “Yellow” and “Orange” options;

· developed a “Purple” option, which is similar to the “Yellow” option, but which widens more of existing BCCR; and
· analyzed the project’s logical termini. 

The supplemental information presented in this memorandum will assist the Merger Team in determining which of these options should be included for detailed study and which should be screened out of future consideration.  USACE will require detailed study of all potential alignment options unless it can be demonstrated that those alternatives:

1) Do not meet the Purpose and Need or
2) Are not practicable from a design perspective or
3) Are not potentially the least environmentally damaging practicable alternative (LEDPA)

This supplemental information will also support the evaluation for logical termini.
All five of the above options (Yellow, Blue, Orange, Red, and Purple) are shown in Figure 1 and summarized below.  Please note that these reviews are based on conceptual alignments and these options were evaluated using best engineering judgement.  Preliminary designs will be developed for all alternatives carried forward for detailed study, and avoidance and minimization measures will be explored for each alternative. 

1. Discussion of Operability and Geometrics
Blue Option.  The Blue option would improve existing BCCR and construct a new location spur from Pavilion Boulevard to connect with Mallard Creek Church Road north of NC 49 (see Figure 1).  Blue option 1 would require a new grade separation of BCCR over existing North Carolina Railroad/Norfolk Southern Railroad (NCRR/NS) tracks and over NC 49; Blue option 2 would construct a new railroad bridge to grade separate the NCRR/NS tracks over NC 49.    
There are substantial operational issues associated with both Blue options.  In Blue option 1, the structure required to span both NCRR/NS and NC 49 would require more than 600 feet of vertical realignment on each approach, which would effectively remove access to the northernmost Back Creek Church parking lot south of NC 49 and the 7-Eleven north of NC 49.  Access would also be changed to University Meadows Elementary School, University Meadows Neighborhood Park, and the Pavilion at UC Apartment Complex north of NC 49.  It would also impact the connection between existing BCCR and Hanberry Boulevard south of NC 49.
To maintain a connection between NC 49 and Pavilion Boulevard/BCCR, a new roadway connecting to NC 49 via Sams Lane (not shown in the figure) in the northwest quadrant of the intersection would be required.  A quadrant roadway would not be feasible on the east side of Pavilion Boulevard/BCCR due to the proximity of the interstate ramps or the south side of NC 49 due to the proximity of the railroad.  This connection would force northbound BCCR travelers to drive over the railroad and NC 49 bridges, then back track an additional 2,200 feet to access NC 49 via a full-movement intersection at Sams Lane.  This quadrant roadway would result in impacts to an unnamed tributary to Mallard Creek, and it could potentially disrupt operations at the Back Creek Centre shopping center, both of which are on the north side of NC 49.

As noted in the CP1 and CP2 Merger Packet, the P‑5208 Environmental Assessment (EA) previously considered and dismissed two alternatives to grade-separate BCCR over (Blue option 1) and under NCRR/NS (Blue option 2) due to topographical constraints, access requirements, and potential impacts to nearby residential and business properties.  Regarding Blue option 2, the P-5208 EA stated:
“A railroad bridge over Back Creek Church Road (SR 2827) would require the road to be lowered and, most likely, the railroad to be raised.  The tracks would need to be nearly 25 feet above the road.  Allowable grades used in railroad design are flatter than those for roadways.  The railroad track construction limits could extend one-half mile or more beyond each end of the bridge.  This could potentially require reconstruction of the railroad bridge over I-485 which would also require a temporary detour for trains during construction.  Lowering Back Creek Church Road (SR 2827) would also require NC 49 to be lowered to intersect with Back Creek Church Road (SR 2827), further expanding the footprint of construction.  The required roadway and railroad work would be much more extensive and have much greater impacts than those described for a roadway bridge.  For these reasons both alternatives were eliminated from further study.”

As noted above, Blue option 1 and Blue option 2 would also require the construction of a connecting roadway on new alignment from Pavilion Boulevard to Mallard Creek Church Road north of NC 49.  This connecting roadway would also impact the parking area of University Meadows Elementary School, University Meadows Neighborhood Park, University Village Shopping Center, an unnamed tributary of Mallard Creek, a Duke Energy transmission line (multiple crossings), and operations of an active quarry (Martin Marietta Quarry).  

Orange Option.  The Orange option proposes a new location facility that extends from the intersection of NC 49 and John Kirk Drive southward to connect with existing BCCR south of Timber Ridge Road.  This option would also require improvements to existing John Kirk Drive north of NC 49 to its intersection with Mallard Creek Church Road.  This option would require a new bridge over NCRR/NS and Old Concord Road south of NC 49.  
As noted above, the Orange option was revised after the Merger meeting.  The existing conditions at the time the Orange option was originally developed for the 1989 ECR study did not include the development which is currently present, notably several residential neighborhoods.  Therefore, at the request of the Merger Team, a route was developed to represent the Orange option to be more compatible with the current conditions and include a direct connection to BCCR.  The Orange option was aligned between BCCR and John Kirk Drive to follow existing neighborhood street rights-of way in an effort to minimize impacts to existing residents and avoid the neighborhood stormwater retention pond.  These neighborhood streets include Amherst Glen Drive and Conifer Circle.  It was noted that the high number of residential relocations would substantially add to the cost of this alternative.  (Note that the proposed BCCR realignment typical section would exceed the existing neighborhood street typicals
).  The Orange option also includes a direct connection to BCCR.  However, to access NC 49, residents along existing BCCR north of Back Creek would either have to drive through Hanberry Blvd (local collector), which is not designed for such traffic, or via a circuitous route down BCCR to the Red option, greatly reducing their mobility along the corridor
.
These revisions are displayed in Figure 1.
This option would pose several operational issues and result in additional undesirable impacts.  Most of the operational issues would be related to the required grade separation with NCRR/NS.  There is not enough space between the rail crossing and NC 49 to accommodate an at-grade intersection at NC 49.  To construct an at-grade separation, the grade of BCCR would have to be raised by several feet
.  Old Concord Road and University Walk Circle would also have to be elevated on retained fill.  Raising the surrounding roadways would likely impact access to several adjacent commercial and institutional properties. 

John Kirk Drive currently traverses the eastern border of the University of North Carolina at Charlotte (UNCC).  Improvements required along John Kirk Drive under the Orange option would likely not be compatible with UNCC’s overall transportation plan.  The University is currently designing upgrades to John Kirk Drive to enhance its internal traffic operations and provide a more bicycle and pedestrian friendly campus environment.  This alignment option would not be compatible with their vision.

Yellow Option. The Yellow option would utilize the railroad grade separation constructed for project P-5208 and the ECR corridor protected by the City of Charlotte.  This was the preferred option from the 1989 ECR study.  There are no current operational issues associated with this option.

Red Option.  The Red option would utilize the grade separation constructed for project P-5208, similar to the Yellow option.  However, the Red option follows a more westerly route south of Hanberry Boulevard, thereby minimizing stream impacts, joining the Orange option north of the Wyndham Place subdivision and connecting with existing BCCR south of Timber Ridge Road.  The Red option was identified as a potential alignment at the Merger meeting, and is included in this document at the Merger Team’s request.  
To access NC 49, residents along existing BCCR north of Back Creek would either have to drive through Hanberry Blvd (local collector), which is not designed for such traffic, or via a circuitous route down BCCR to the Red option, greatly reducing their mobility along the corridor

.
Purple Option.  The Purple option was also developed at the request of the Merger Team and would cross Back Creek before making a westerly turn to join the Yellow option.  The Purple option would utilize more of the existing BCCR alignment than the Yellow Option, thereby reducing stream impacts.  The Purple option would utilize the grade separation constructed for project P-5208, similar to the Yellow and Red options.  

This option would impact lands set aside by Mecklenburg County for a park and greenway hub (universitycitypartners.org/a-park-in-our-future-county-buys-33-4-acres-near-future-highway-and-uncc/).  The option was further reviewed at the request of USACE and CDOT to determine if the design could avoid superelevated curves (i.e., banking), which are not compatible with multimodal accommodations.  Based on a preliminary review, it appears that designs could avoid banking; however, this will be verified if the option is carried forward for detailed study.  

The purple option would tie in to the existing BCCR north of Back Creek.  Existing BCCR would be widened to the proposed southern terminus of the Yellow option to allow for improvements past existing subdivisions.  It is assumed that the widening of existing BCCR would be to the west to avoid any potential impacts to the Back Creek stream mitigation site, located on the east side of the BCCR crossing of Back Creek. 

2. Discussion of Impacts
Impacts for the five BCCR alignment options discussed above are summarized below in Table 1.  Please note that these impacts were determined for a 200-foot corridor.  Stream and wetland impacts for the Yellow and Purple options are based on field delineated streams and wetlands.  Impacts for the Red, Orange, and Blue options were supplemented with National Hydraulic Dataset (NHD) and National Wetlands Inventory (NWI) data where these options extended beyond previously surveyed areas.  If these options were carried forward, additional surveys would be required.

Options carried forward for detailed study will have revised impacts based on the proposed slopestakes, buffered as appropriate for the design phase.  In addition, any alternative carried forward for detailed study will be studied for potential avoidance and minimization measures through the Merger Process.

Table 1.  Preliminary Impacts Summary (200-foot buffer along proposed centerlines)

	Option
	Yellow
	Blue 11
	Blue 22
	Purple
	Orange
	Red

	Stream Impacts (linear feet)
	2,220
	1,050
	1,610
	440
	490

	Wetland Impacts (acres)
	1.0
	1.0
	1.0
	0
	1.0

	100-year Floodplain Impacts (acres)
	1.61
	1.79
	1.74
	1.48
	2.08

	School Impacts
	0
	Univ. Meadows School, Back Creek Christian Academy
	Back Creek Christian Academy
	0
	UNCC
	0

	Residential Relocations
	6
	42
	4
	110
	127

	Residences with Access Impacts
	0
	0
	0
	76
	58

	Business Relocations
	0
	1
	2
	0
	3
	0

	Other Impacts
	—
	Operational issues at Pavilion/Mallard Creek Church Road
	Approximately 1 mile of railroad grade work (I-485 RR bridge; temporary railroad detour);
Lowering BCCR/ NC 49 intersection; 

Operational issues at Pavilion/Mallard Creek Church Road
	Proposed County Park
	—
	—


1-BCCR with bridge over NC 49 and Railroad
2-Railroad bridge over BCCR
Residential impacts are presented in Table 1 in two ways.  “Residential relocations” refers to those residences directly impacted within the project corridor.  “Residences with access impacts” refers to homes that would be cut off from the remainder of the subdivision, thus requiring new or modified access roads.  
Because the Red option shows lower stream impacts than the yellow and purple options, USACE requested additional information about this option.  The City of Charlotte submitted a letter to the USACE stating that the Red option (and Orange option) is not consistent with multiple City policies, guidelines, and goals for protecting and preserving existing neighborhoods (May 7, 2018 letter is attached to this memorandum).  In addition, NCDOT compiled a high-level right of way acquisition cost estimate for each option based on GIS data (see Table 2).  

For the right of way cost estimates, NCDOT used parcel data to determine the approximate land acquisition value for properties along the Yellow, Purple, and Red options. The sum of the total value of each parcel and structure within each corridor is represented by the high numbers in the Table 2 estimates.  The low estimates are based on how much of each parcel is within each corridor.  If more than 25% of a parcel was within any given corridor, it was assumed the entire parcel would be acquired.  Otherwise the value was calculated as a percentage of the total parcel value.  Costs include land value and assessed building value from the Mecklenburg County GIS file (May 15, 2018 download).  Fair market value for the parcels may be higher than the values shown in Table 2.

It is also noted that since the Merger Team meeting (November 2017), the draft hydraulics report (HNTB, January 2018) has been completed and included a recommendation for a bridge to avoid impacts to the 100-year floodplain at the new crossing of Back Creek.  A bridge at that location would also allow for a proposed greenway to cross under the realigned BCCR, consistent with Mecklenburg County plans.  For the Yellow option, this would require a bridge approximately 155 feet long.  To avoid impacts to the 100-year floodplain and accommodate the proposed greenway for the Red option, a 450- to 550-foot bridge would be required, as the 100-year floodplain is substantially wider in that area.  The substantially longer bridge span would contribute to higher construction costs associated with the Red option.

Opportunities for reducing stream and floodplain impacts for the options to be carried forward for detailed study will be explored in areas with stream and floodplain crossings.  
Table 2.  Revised Preliminary Impacts Summary (200-foot buffer along proposed centerlines) for Yellow, Purple, and Red Options

	Option
	Yellow 
	Purple 
	Red 

	Residential Relocations
	6
	4
	127

	Cost of ROW (homes and parcels within corridor
	$2.8 to $5.7 Million
	$6.0 to $6.1 Million
	$18.0 to $21.6 Million


3.
Summary and CP 2 Recommendations
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Both
 the Red and Orange options would reduce mobility for residents on BCCR just south of NC 49, as well as stakeholders who visit Back Creek Christian Academy or Back Creek Church. 

For the reasons stated above, NCDOT does not feel that the Blue and Orange options are practicable from a design standpoint.  The Blue options would have issues with crossing NCRR or NC 49.  The Orange and Red options would have a substantial number of residential relocations, which would greatly increase the cost of this alternative.  Although the Orange
 option
 would likely result in less stream impacts than the other options, based on this high level of analysis, NCDOT concludes and USACE agrees that this option is not practicable due to the high number of impacts to the human environment (including relocations and access impacts), as well as the much higher costs.
  
Based on the above analysis, NCDOT and USACE recommend that the No Build Option, the Yellow Build Option, and the Purple Build Option be carried forward for detailed study.  The revised CP2 concurrence form is attached.
4. Southern Terminus of Back Creek Church Road Improvements
During discussions with NCDOT prior to the CP1/CP2 Merger Meeting, USACE asked if traffic queuing on the relocated BCCR would extend beyond the proposed southern limits of the project by the design year (2040).  The March 2017 Traffic Analysis Technical Memorandum for U-5768 included an analysis of queue lengths for the various build alternatives.  Based on that analysis, maximum queue lengths were developed (see Table 3.  While the preliminary analysis showed queue lengths for some scenarios would extend past Hanberry Boulevard for northbound BCCR traffic in the design year, in no case did the maximum queue length extend to the project terminus at the intersection with existing BCCR.  Thus, NCDOT and USACE conclude that the proposed study area as shown in Figure 1 is appropriate.
Table 3.  Traffic Queue Data for U-5768 Southern Terminus

	Alternative from March 2017 Analysis
	TransModeler 95% Maximum Queue on Northbound BCCR (feet) 
	Does queue spill back past Hanberry Blvd?
	Does queue spill back past the connection to existing Back Creek Church Rd (near Rosemallow Rd)?

	2040 Build Alt 1 
(6-Lane Traditional Widening)
	1,857
	Yes
	No

	2040 Build Alt 2 
(6-Lane Superstreet)
	3,720
	Yes
	No

	2040 Build Alt 3 
(6-Lane Superstreet Hybrid – Partial Median U-Turn intersection at NC 49/Mallard Creek/Back Creek)
	436
	No
	No


Source:  HNTB North Carolina, PC, March 2017 Traffic Analysis Technical Memorandum for NCDOT STIP Project U-5768 

5.
CP 1 Recommendations

[image: image2.jpg]Purpose and Need.  NCDOT presented the following purpose and need statements at the November 16, 2017 CP1 Merger Meeting:
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Based on comments received at the Merger Meeting and comments received from the USACE after the meeting, the purpose statement has been revised to read:  
Study Area.  The project study area associated with the yellow corridor has been revised to reflect NCWRC’s request during the team meeting to examine a wider corridor to minimize stream and wetland impacts associated with the proposed BCCR crossing of Back Creek.  If the Merger Team agrees with NCDOT’s alternatives (CP2) recommendation, this revised study area (shown in Figure 1) will serve as the project study area.  If the Merger Team instead concludes that other build alternatives should be carried forward for detailed study, the study area will be expanded to include sufficient area to encompass additional alternative(s).
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Attachments: Figure 1

          City of Charlotte letter (5-7-18)


          Revised CP1 and CP2 forms
The needs to be addressed by this project include:


N.C. 49 is currently operating at or close to congested levels. 


From 2000 through March 2016, there were six highway vehicle/train crashes at the NCRR/NS at-grade rail crossing on Back Creek Church Road just south of NC 49. Current typical train traffic as reported by Norfolk Southern is 38 trains per day, and train volumes are expected to double in the future, as this crossing is located within the proposed NCDOT Southeast High Speed Rail corridor.


With the proposed closing of the S.R. 2827 (Back Creek Church Road) railroad crossing at NCRR/NS, the existing network connectivity between the Rocky River area to the south and N.C. 49 would be lost.]


Traffic volumes and lack of accommodations along N.C. 49 limit bicycle and pedestrian activity along regionally important multi-modal transportation routes.   CDOT, UNCC, and University City Partners have cited the need to accommodate pedestrians and bicycles in any proposed improvement.





The purposes of the proposed project are to reduce traffic congestion, improve traffic flow, and enhance traffic operations on N.C. 49 with the goal of achieving an overall Level of Service (LOS) D for intersections along the project corridor in the design year (2040), improve safety and enhance train and vehicle operations, and maintain network connectivity.  A secondary purpose is to safely accommodate multi-modal uses of the corridor.





The primary purposes of the proposed project are to reduce traffic congestion, improve traffic flow, and enhance traffic operations on N.C. 49.  Another purpose is to improve safety and enhance train and vehicle operations.  The screening criteria for this are:


Achieve an overall Level of Service (LOS) D for intersections along the project corridor in the design year (2040).


Maintain connectivity within the existing road network.


Safely accommodate multi-modal uses of the corridor.








�Maybe point out the new and revised text in green, and perhaps also note that some text was removed from this paragraph?


�Additional text added and some removed as per comments


�I’m suddenly confused by this which I thought I understood previously.  It says that the big issue is with the “required grade separation with NCRR/NS.”  Then it goes on to say there is not enough space to “accommodate an at-grade intersection.”  And then it says “for this option to be feasible………”  what option? Grade separation or at grade? Is this a typo and it should say “to accommodate a grade-separation intersection…”


�Should we point out here that we took out the paragraph about the TS and low speed operations?


�Low speed text deleted


�Table 3 is no longer in the memo, so we should remove the reference.


�Shouldn’t we take these three points out, as we are no longer addressing them in this memo?


�same as below


�there is nothing in the purpose that requires a certain speed.  Therefore, I don’t see how the red and orange don’t meet the purpose and need.


�Table and intro text deleted. Alternative descriptions and conclusions added


�You might want to separate out orange and red here as part of the reason we talked about eliminating red was the substantially higher costs but that was not included with red, and the orange had logistical reasons that red didn’t have


�The Red option would also result in lower stream impact than Yellow, Blue, and Purple.


�We are not trying to determine if these alternatives would be the LEDPA, only if they are practicable or not.  


�We also discussed that the red option would not practicable due to the much higher costs (up to 3 times more expensive than the other alternatives and in consideration of the letter CDOT provided indicating that it is not consistent with the vision for this area. 


�Table 3, not Table 4 (need to rename it since we took out old Table 3)
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Project Development and Environmental Analysis


1548 Mail Service Center
Raleigh, NC 27699-1548
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Fax: (919) 250-4224
Customer Service:  1-877-368-4968

Website: www.ncdot.gov
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1000 Birch Ridge Drive
Raleigh, NC 27610
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