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U. S. Army Corps of Engineers
Regulatory Field Office

151 Patton Avenue, Room 208
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Dear Madam:
Subject: Application for an Individual Section 404 and Section 401 Water Quality

Certification for the I-85/485 Interchange Modification in Mecklenburg County. Federal
Aid Project No. MAF-117-1(3), Division 10, TIP No. R-2123CE. Debit $570 from WBS
34379.1.17.

The North Carolina Department of Transportation (NCDOT) proposes to upgrade and modify the
existing three-leg, free flow ‘trumpet’ 1-85/1-485 interchange to a full directional free-way interchange
(TIP No. R-2123CE) using a ‘turbine’ design. Existing culverts and pipes will be extended to
accommodate the interchange modification in addition to installation of new pipes.

Please see the enclosed ENG 4345, Ecosystem Enhancement Program (EEP) mitigation acceptance
letter, Concurrence Point 4B and 4C meeting minutes, Biological Opinion, State Stormwater
Management Plan (SMP), permit drawings, design plans, and information related to jurisdictional
delineations and re-verification.

Purpose and Need:

The purpose of this project is to complete the Charlotte Outer Loop (I-485) by modifying the existing
three-leg, free flow ‘trumpet’ I-85/485 interchange to full directional free-way interchange. TIP Project
No. R-2123CE and adjoining TIP Project No. R-2248E are the remaining two segments needed to
complete the Charlotte Outer Loop (I-485), a circumferential freeway around the City of Charlotte.

MAILING ADDRESS: TELEPHONE: 819-707-6100 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-212-5785

PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS 1020 BIRCH RIDGE DRIVE
1598 MAIL SERVICE CENTER WEBSITE: WWW.NCDOT.ORG RALEIGH NC 27610-4328

RALEIGH NC 27699-1598



Project Description:

The proposed project involves the modification of the existing three-leg, free flow ‘trumpet’ 1-85/485
interchange to full directional free-way interchange with appropriate widening and tie ins along I-85 and
[-485. The northern terminus of the project ends in Cabarrus County. The project proposes to construct
a turbine interchange at the junction of I-485 and I-85, northeast of Charlotte, North Carolina.

The Mallard Creek Road (SR 2467) bridge over [-85, located just to the north of the proposed
interchange modification, must be realigned and expanded as part of this project. To accommodate the
new bridge, 0.43 miles of Mallard Creek Road will also be realigned, shifting the road slightly to the
north of its existing location. The overpass to be replaced at Mallard Creek Road/I-85 is only a bridge
replacement to accommodate additional lanes required for the proposed turbine 1-85/1-485 interchange.

The interchange modification design and construction for TIP No. R-2123CE is being coordinated with
TIP No. R-2248E, which completes the Charlotte Outer Loop and connects from NC 115 to I-85. The
Section 404 Individual Permit application for TIP No. R-2248E was submitted to the US Army Corps of
Engineers on April, 29, 2011.

Project design and construction coordination have also occurred with TIP No. [-3803B. This project is
located north of TIP No. R-2123CE and involves widening I-85. TIP No. R-2123CE project will
construct the stubouts for the lanes merging onto 1-85 northbound from 1-485 and exiting I-85 towards I-
485. The Section 404 Individual Permit application for TIP No. I-3803B was submitted to the USACE
on March 29, 2011.

Summary of Jurisdictional Impacts:
The project will permanently impact 0.79 acre of wetlands, 5,999 feet of streams (0.83 acre), and
temporarily impact 340 feet (0.09 acre) of streams.

Summary of Utility Impacts:
One sewer line will be relocated. This work is in the same permit area of the stream relocation
associated with Permit Site 15.

Summary of Mitigation:

The project has been designed to avoid and minimize impacts to jurisdictional areas throughout the
National Environmental Policy Act (NEPA) and design processes. However, project impacts will
necessitate compensatory mitigation for the unavoidable impacts. Detailed descriptions of these actions
are presented in the mitigation portion of this application. The EEP will provide compensatory
mitigation for all permanent impacts to waters of the US.

NEPA DOCUMENT STATUS

In 1989, the Federal Highway Administration (FHWA) approved and published a Final Environmental
Impact Statement (FEIS) for extending 1-485 from US 74 to I-85. The TIP project number for this
project was R-2123. The R-2123 study included an analysis for modifying the existing trumpet
interchange that connected US 29 and I-85. All of TIP No. R-2123 has been constructed except for the
interchange modification, and this section is referred to as construction segment CE of R-2123.

Updated traffic volume projections were completed during the extensive coordination process associated
with completing these projects. As a result of the updated traffic projections, operational deficiencies



were identified with the preliminary design (modified cloverleaf) of the interchange modification that
was evaluated in the 1989 R-2123 FEIS.

Therefore a Categorical Exclusion was created to encompass this deficiency as well as update the
document. This Categorical Exclusion was signed on November 30, 2009. The project design for the
Categorical Exclusion involved a four-level interchange design to handle increased traffic volumes for
construction segment TIP No. R-2123CE.

As noted previously, the design and construction of TIP No. R-2123CE has been coordinated with TIP
No. R-2248E (I-485 from NC 115 to I-85) and TIP No. I-3803B (I-85 northbound from 1-485 and exiting
-85 towards 1-485).

The NCDOT placed the project out to construction through its Design-Build delivery mechanism.
During its project design to secure the construction contract, the Design Build Team designed a 4-Level
Stack interchange as described in the Categorical Exclusion for the project. The Design Build Team
realized there were challenges associated with this interchange design. Challenges associated with the 4-
Level Stack interchange included:

e High Bridges Over Heavy Traffic

Traffic Restrictions

Girder Erection/Splices Over Traffic

Tall Mechanically Stabilized Earth Walls

Stability Issues/Heavy Falsework Potential

2,000,000 yards of borrow material from off-site source

e Existing Interchange Conflicts
— Maintenance of Traffic Requires Out of Sequence Bridge Construction
— Bridge Construction Sequence Restricts Crane Access

With these challenges in mind, the Design Build Team realized that a turbine interchange would provide

many benefits, and still meet the project’s purpose and need. Benefits associated with the turbine design
for TIP No. R-2123CE included:

Flatter Roadway Profiles

Smaller Embankments and MSE Walls

Earthwork Balanced - Eliminates On-Road Hauling of Borrow

Reduces Amount of Borrow Material

Improved Sight Distance at Bridges

Reduced Impacts:
— Environmental — greatly reduced impacts to Stony Creek compared to 4-Level
— Right of Way
— Utilities

Simpler Construction — No High-Level Flyover Bridges

Safer I-85 Work Zone (includes On-Site Detour)

Ease of Future Widening — to the inside lane area

Reduced Impacts to Habitat for Schweinitz’s Sunflower along Mallard Creek Road



In compliance with the NEPA/404 Merger Process, Concurrence Point 4B was reached on February 9,
2011 and through a field review on February 16, 2011. Concurrence Point 4C was reached April 13,
2011.

INDEPENDENT UTILITY

The subject project is in compliance with 23 CFR Part 771.111(f) which lists the Federal Highway
Administration (FHWA) characteristics of independent utility of a project:

(1) The project connects logical termini and is of sufficient length to address environmental matters
on a broad scope;

(2) The project is a usable and a reasonable expenditure, even if no additional transportation
improvements are made in the area; and,

(3) The project does not restrict consideration of alternatives for other reasonably foreseeable
transportation improvements.

RESOURCE STATUS

Streams, creeks, and tributaries in the project study area are part of the Yadkin-Pee Dee River basin
(USGS Hydrologic Unit 03040105; NCDWQ Subbasin 03-07-11). Stony Creek is located in the
southern portion of the project area and provides the drainage for the majority of the proposed
interchange. Unnamed tributaries to Rocky River provide drainage for the far northern portion of the
project study area. There are no High Quality Waters (HQW), Outstanding Resource Waters (ORW), or
Water Supply Watersheds (WS-1, WS-II, WS-III, or WS-IV) within 1.0 mile of the project area.

303(d) List
Stony Creek is a 303(d) listed (approved August 31, 2010). The reason for the rating is the fair
bioclassification for ecological/biological integrity benthos.

Jurisdictional Determinations

Wetland determinations and streams within the study area of TIP No. R-2123CE were conducted using
the field delineation method outlined in the 1987 Corps of Engineers Wetland Delineation Manual.
Three jurisdictional wetlands were identified within the project study area based upon the Wetland
Delineation Manual. The Corps of Engineers completed a review of the jurisdictional delineation on
June 23, 2010.

An additional wetland has been added to the TIP No R-2123CE project. This wetland was originally
included in the wetland delineation for TIP R-2248E (Site V). This wetland was reviewed by the Corps
of Engineers on June 23, 2010.

Fifteen jurisdictional streams were identified in the project study area. The Corps of Engineers
completed a review of the jurisdictional delineation (JD) on June 23, 2010.

Two additional streams have been included in TIP No. R-2123CE. These streams were originally
included with TIP No. R-2248E. These streams were reviewed by the Corps of Engineers on June 23,
2010.

The NCDOT requests a final jurisdictional determination to be issued with the issuance of this permit.



IMPACTS TO WATERS OF THE U.S.

Tables 1A and 1B summarize the impacts to jurisdictional water resources. Site numbers correspond
with the permit (hydraulic) drawings included in this application. The stream and wetland numbers
correspond to the Figure 1 in the Categorical Exclusion, except Wetland Number V and Stream
Numbers 22 and 23. These three sites were part of the delineation for TIP No. R-2248E, and they will
be impacted by the TIP No. R-2123CE project as the end of TIP No. R-2123CE was shifted for
construction purposes. A brief description of each impact site follows the tables.

Table 1A — R-2123CE Wetland Impacts

Permit | Wetland JD |Wetland Size|Permanent Fill in| Mechanized | Temporary Total Mitigation
Site | Reference (ac) Wetlands (ac) | Clearing (ac) Fill (ac) |Impacts (ac)| Required (ac)
2 SA 0.04 0.04 0.00 0.00 0.04 0.08
4 CH 0.72 0.72 0.00 0.00 0.72 1.44
10 V# 0.02 0.02 0.00 0.00 0.02 0.04
14 CF 0.01 0.01 0.00 0.00 0.01 0.02
Total Impacts 0.79 0.00 0.00 0.79 1.58

* All wetlands impacted are riparian
# notes that this wetland was originally in the study area for TIP No. R-2248E.



Table 1B. ImBacts to jurisdictional streams
R,

Permit Stream JD ; Impact Length Tempora RSN :
Site No. Stream Name Reference Impact Type (l[i’ edr fee%)t Impaclt)s (ag’/e) Mitigation Requirement
. .|
Perm. fill 49 0.01 USACE
1 U"Ic‘lret:ks(t}()))n Y BD Bank Stabilization - -- -
Temp. fill - -~ -
UT to Stony Penn.‘fill . 1,069 0.06 USACE &al/)WQ
2 Creek (P) SB Bank Stabilization 63 -~ DWQ
Temp. fill 47 0.01 -
Perm. fill 239 0.03 USACE & DWQ
UT to Stony —
3 Creck (P) SB Bank Stabilization -~ -- -
Temp. fill -- - -
4 n/a wetland only
Permanent fill 456 0.27 USACE & DWQ
5 Stony Creek Stony Creek Bank Stabilization 195 - DWQ o
Temporary fill 27 0.01 --
Permanent fill 80 0.03 USACE
6 Stony Creek Stony Creek Bank Stabilization - - -
Temporary fill 92 0.04 --
Permanent fill 1,461 0.14 USACE, DWQ
7 UT to Stony BA Bank Stabilization — -- —
Creek (I)
Temporary fill 37 <0.01 -
UT to Stony Permaneiit ﬁli 280 0.03 USACE. DWQ
8 Creek (I) BC Bank Stabilization - - -
Temporary fill 11 <0.01 -
Permanent fill 147 0.01 USACE
9 UT to Stony BB Bank Stabilization - — -
Creek (I)
Temporary fill 16 <0.01 USACE
Permanent fill 276 0.02 USACE & DWQ
10 Ugrt:elft(ol‘)‘y 23 # Bank Stabilization 10 - DWQ?
Temporary fill 20 <0.01 -
Permanent fill 45 0.01 USACE
1 Ug:;’elf‘(‘;;‘y 24 Bank Stabilization 10° _ -
Temporary fill 11 <0.01 -
UT to Stony Pennane.n't ﬁli 151 0.01 USACE & DWQ
12 Creek CD Bank Stabilization - -- -
Temporary fill -- -~ -~
UT to Stony Pelmane.n.t ﬁli 48 <(0.01 USACE
13 Creck CM Bank Stabilization -- -~ --
Temporary fill - - --
Permanent fill 554 0.07 USACE & DWQ
14 VT Lo Siony CEC Bank Stabilization — - -
Temporary fill 20 <0.01 --
UT to Stony Pennan@t fill 198 0.03 USACE & DWQ
15 Creek CEC Bank Stabilization - -- --
Temporary fill 10 <0.01 --
Permanent fill 524 0.07 USACE & DWQ
16 U}T{fjef?}f)ky UT10 Bank Stabilization ~ " ~
Temporary fill 23 <0.01 --
UT to Rocky Pcrmane.n't ﬁ]i 62 0.04 USACE
17 River (P) UTI0A Bank Stabilization 82°¢ -- --
Temporary fill 26 0.01 --
Total Temporary Impacts: -- 0.09% -
Total Permanent Impacts (Perm. Fill + Bank Stabilization): 5,999 - -
Permanent Impacts Requiring DWQ Mitigation (1:1D): 5,476 =~ -~
Permanent Impacts Requiring USACE Mitigation (2:1): 5,639 - --
Total Impacts Requiring Mitigation (2:1): 5,639 = 11,278°

¥ Mitigation for bank stabilization impact required by DWQ — not required by USACE.

Y Value based on rounding, due to some of the individual impacts being <0.01 acre.

¢ Permanent impact <150° therefore mitigation for bank stabilization impact not required by DWQ.
* Mitigation proposed by NCDOT (based on mitigation required by the USACE exceeding the amount required by DWQ).



Pipe, culvert and reinforced concrete box extensions associated with project construction will not be
buried 20% of the pipe diameter below the natural streambed up to 1 foot as the streams begin within the
existing project limits. The only exception to this is Permit Site 8, which will be buried 20% of the pipe
diameter below the natural streambed up to 1 foot. These items were noted in discussions for
Concurrence Point 4C, and will not be buried as they are located at the beginning of the stream
jurisdictionally or will be extending existing structures that are not buried.

Permit Site 1: A 48” reinforced concrete pipe (RCP) will be installed to connect an existing 48”
reinforced concrete pipe (RCP) with the 5> x 5” Reinforced Concrete Box Culvert (RCBC). There is 49
feet of channel impact.

Permit Site 2: This site involves stream and wetland impacts. The stream will be placed under fill for I-
85 and for [-485 and into a 48 RCP (totaling 1,069 feet) with an additional 63 feet of bank stabilization
and a temporary stream impact of 47 feet. The stream begins under the proposed fill for 1-485. The
wetland impact is a total loss of 0.04 acre.

Permit Site 3: This site will impact 239 feet of stream. The stream will be placed under fill for I-485
and into a 42” RCP.

Permit Site 4: As a result of the project, this wetland will be impacted. The entire wetland is not filled
by project construction, but it is considered a total loss (0.72 acre) since it is inside the interchange.

Permit Site 5: The existing culvert (2-9” x 10’) under 1-85 to convey Stony Creek will be extended. The
downstream end of the Stony Creek will be relocated to properly align the flow of Stony Creek out the
culvert. No on-site mitigation credit is requested, and monitoring of the stream relocation will be not be
required. The culvert extension requires 456 feet of impact with 195 feet of bank stabilization and 27
feet of temporary impact.

Permit Site 6: The existing 2-11° x 10’ culvert will be retained. Impacts to Stony Creek involve
temporary stream impacts upstream of the culvert to install an overflow stream channel that leads to a
12’ x 14’ culvert overflow, and then there are downstream impacts (80 feet) to install the overflow
channel and place rip rap below ordinary water line at the outlet side of the culvert (right bank only —
looking downstream). There is an additional 92 feet of temporary stream impact.

Permit Site 7: This site lies within the gore area of Ramp E. Stream impacts involve channel relocation
(without mitigation credit) and placing the stream under Ramp G and E. Water will be conveyed
through a 72” and then a 84” RCP. A field visit was made to review the on-site stream mitigation
potential during Concurrence Point 4B. At Concurrence Point 4C, the NCDOT noted its concerns about
on-site mitigation at Permit Site 7. No on-site stream mitigation credit will be sought for the channel
relocation. Total stream loss is 1,461 feet with an additional 37 feet of temporary stream impact.

Permit _Site 8: Ramp E (as the traffic moves from 1-485 West onto I-85 North) requires filling and
piping (66” RCP) the stream, and this causes a stream loss of 280 feet. There is an additional 11 feet of
temporary stream impact.



Permit Site 9: This impact is also associated with Ramp E construction. The channel will be filled with
water diverted into a base ditch before entering the pipe (66” RCP) under Ramp E. The stream loss at
Site 9 totals 147 feet, and a temporary stream impact of 16 feet.

Permit Site 10: The impact area begins at the jurisdictional stream’s origin and also involves a wetland
impact. The stream reach and wetland will be filled by the proposed project. There is also a stream
impact associated with the overflow pipe from the stormwater best management practice (BMP). Stream
loss totals 276 feet from the corrugated steel pipe (CSP) with 10 feet of bank stabilization and 20 feet of
temporary stream impact. The wetland impacts total 0.02 acre, a total wetland impact.

Permit Site 11: The impact area begins at the jurisdictional stream’s origin as the stream reach will be
filled by the proposed project. Stream loss totals 45 feet from the RCP with 10 feet of bank stabilization
and 11 feet of temporary stream impact.

Permit Site 12: The stream reach begins at the outlet of a 24” corrugated metal pipe (CMP). The stream
reach will be filled by extending the CMP, and then the remaining portion of the channel is being
relocated into a base ditch. The impact is a total stream loss totaling 151 feet.

Permit Site 13: The stream reach begins just upslope of the existing 36” RCP which conveys water
under [-85. The existing 36 RCP will be extended, and the stream impact totals 48 feet.

Permit Site 14: Construction of the project necessitates impacts to the stream and a total wetland take
(0.01 acre) located along -85 southbound. Due to topography constraints, it was not practicable to
implement natural channel design for this impact/ relocation. On-site stream mitigation credit will not
be sought for this stream relocation, and there will be no monitoring of the stream relocation. The
stream loss total is 554 feet, and there is 20 feet of temporary stream impact.

Permit Site 15: The stream reach .is being relocated as it will be filled in to accommodate project
construction. On-site stream mitigation credit will not be sought for this stream relocation, and there
will be no monitoring of the stream relocation. Due to the stream’s location along the project and the
sewer line crossing of the stream at this location, it was not considered practicable to implement natural
channel design for this impact/ relocation. The stream loss total is 198 feet, and there is 10 feet of
temporary stream impact.

Permit Site 16: The stream reach is being relocated as it will be filled in to accommodate project
construction. On-site stream mitigation credit will not be sought for this stream relocation. Due to
topography constraints, it was not practicable to implement natural channel design for this impact/
relocation. The stream loss total is 524 feet, and there is 23 feet of temporary stream impact.

Permit Site 17: The existing box culvert (6’ x 8”) is being extended to accommodate widening of 1-85.
Stream impacts at this site involve 62 feet from the culvert extension, 82 feet of bank stabilization and
26 feet of temporary impact.

MORATORIUM

No moratoriums are required by the U.S. Fish and Wildlife Service (USFWS) or the North Carolina
Wildlife Resources Commission (NCWRC).



FEDERALLY PROTECTED SPECIES

Plants and animals with Federal classification of Endangered (E) or Threatened (T) are protected under
provisions of Section 7 and Section 9 of the Endangered Species Act of 1973, as amended. As of
September 22, 2010, the USFWS lists four (4) federally protected species for Mecklenburg and Cabarrus
County (Table 2).

Table 2. Federally Protected Species for Mecklenburg and Cabarrus County
All federally protected species for Mecklenburg and Cabarrus have an ”Endangered status.

Scientific Common . ountv | Habitat Biological | Last Surve:
_ Name | Name . Present|  Conclusion |  Date
Echz'n aced Smooth Mecklenburg Yes No Effect September 2010
laevigata coneflower
Helianthus Schweinitz’s Cabarrus & May Aftect - Likely
schweinitzii sunflower Mecklenburg Yes to Adversely Affect September 2010
Rifus .. Michauxs Mecklenburg Yes No Effect September 2010
michauxii sumac
Lasmigona Carolina Cabarrus & May Affect - Not
decorata heelsplitter Yes likely to Adversely June 2008

Mecklenburg Affect

Habitat for each federally protected species was present in the project study area. The NCDOT
completed a Biological Assessment (BA) for the project to review the proposed TIP No. R-2123CE in
sufficient detail to determine whether it may affect any of the endangered, species listed in Table 2. A
Biological Opinion, which is attached to this application, was issued by the US Fish and Wildlife
Service on March 24, 2010, concurring with the Department’s findings.

A biological conclusion of ‘May Affect - Not likely to Adversely Affect’ was rendered for the Carolina
heelsplitter in June 2008. Although no heelsplitters were located in any project study streams, Stony
Creek meets habitat requirements and has associate species of the Carolina heelsplitter.

A Biological Opinion of ‘May Affect - Likely to Adversely Affect’ was rendered for Schweinitz’s
sunflower. The most recent review of the area occurred in September 2010 by NCDOT, and site visit
was to confirm the boundaries of the population. The NCDOT has implemented several measures to
avoid impacts to Schweinitz’s sunflower. These measures, listed below, have been incorporated into the
Design Build Team’s contractor, and the contractor will meet these measures:

1) The original I-85 interchange design from the 1990’s had a realignment of Mallard Creek Road
to the south which would have impacted approximately 0.4 acre of the sunflower population. A
decision was made to develop a northern alternative that appeared to avoid most of the
Schweinitz’s sunflowers in the vicinity, improving and shifting the road slightly to the north of
its existing location. The design was revised to parallel the existing bridge and minimize the road
relocation. The design speed has been reduced to 45 mile per hour to reduce the relocation
length.

2) To avoid indirect effects from parked or stored equipment, protective orange fencing will be
placed around sunflower areas identified in the Biological Assessment as Units C, D and G.

3) Buried utility lines on the north side of Mallard Creek Road will be abandoned and relocated as
part of the road realignment. In order to avoid affecting Schweinitz’s sunflowers, the contractor



will either directionally bore the utility lines in the vicinity of units D and E instead of trenching,
or will avoid the area entirely.

4) To avoid adverse effects due to road maintenance, “do not mow” signs have been posted along
Mallard Creek Road where sunflowers occur. Right-of-way managers have been informed that
sunflower areas should be mowed periodically in winter and never in summer.

5) Sunflowers directly affected by construction will be transplanted further back off Mallard Creek
Road into protected habitat.

6) To protect and improve sunflower habitat along the south side of Mallard Creek Road, trees will
be hand cleared instead of mechanically cleared where sunflowers are currently being shaded out
in the tree-clearing limits of sunflower unit A.

7) The NCDOT Roadside Environmental Unit’s native seed mix will be specified for erosion
control along Mallard Creek Road.

The Design Build Team has further minimized impacts to Schweinitz’s sunflower by moving Mallard
Creek Road slightly further to the north, the opposite side of the road of the existing sunflower
population.

COMMUNITY IMPACTS

Localized cumulative impacts to Homewood Acres from TIP No. R-2123CE are expected, but are not
expected to rise to the level of being significant. Specifically, right-of-way acquisition, relocations,
access impacts, noise impacts and visual impacts are expected with the proposed project. Several of
these impacts occur as a result of the construction of 1-485 (TIP Project No. R-2248E).

Right of way impacts of the revised interchange design for R-2123CE are slightly different than before;
one property previously subject to relocation will now be relocated, and one property previously not
subject to relocation now will be. Impacts from this project will be localized to the northeast section of
the subdivision. Homewood Drive will be cul-de-sac’ed at this location, which will result in minor
mobility effects. Notable community cohesion effects are not expected. The proposed project will not
substantially impact Homewood Acres overall.

Of the approximately 77 homes in Homewood Acres, 11 residents attended a Public Information
Meeting in March 2011. No comments were received.

The project is not expected to result in disproportionately high and adverse impacts to low income or
minority populations in this area.

INDIRECT CUMULATIVE IMPACT ANALYSIS

Existing rules for the 401 Water Quality Certification Program (15A NCAC 2H .0506(b)(4) require
that the DWQ determine that a project “does not result in cumulative impacts, based on past or
reasonably anticipated future impacts, that cause or will cause a violation of downstream water quality
standards.”

Indirect Effects

Although development of the Future Land Use Study Area is expected to continue, the potential for
project induced growth and land use change is low because the proposed project alone will not provide
access to adjacent parcels. Residential, commercial, and industrial development is expected to continue
in the Future Land Use Study Area with or without the project. Land use and development decisions in
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this area are not likely to be notably altered by construction of the interchange as currently proposed. No
notable indirect land use effects are expected as a result of the project.

Cumulative Effects

Direct impacts to natural resources by NCDOT projects have been addressed by avoidance,
minimization, mitigation, or enhancement, consistent with programmatic agreements with the natural
resource agencies during the Merger and Permitting processes.

Due to the access and mobility provided by I-77, I-85 and completed sections of the Outer Loop (1-485),
growth is occurring in the Future Land Use Study Area. However, this growth is consistent with adopted
transportation and land use plans.

Transit-oriented development is currently underway in the vicinity of planned Charlotte Area Transit
System (CATS) transit stations. As needed, municipal sewer and water service are being extended to
accommodate this planned growth.

The increased mobility and access provided by STIP Project R-2248E could accelerate planned
commercial, industrial, residential, and mixed-use growth in the Future Land Use Study Area. However,
these types of developments are consistent with locally adopted land use plans and are anticipated with
or without the construction of the project. Stringent construction and development regulations including
zoning, soil erosion and sedimentation control, stormwater management, impervious limits and stream
buffer requirements will serve to temper the effects to notable features as land use change continues in
the Future Land Use Study Area.

Given the minimal indirect effects of the project, any contribution of the project to cumulative effects
resulting from current and planned development patterns should be minimal.

While the proposed project will have direct impact on some previously impacted resources, the proposed
project will not notably contribute to cumulative impacts to these resources.

Localized cumulative impacts to Homewood Acres from TIP No. R-2123CE are expected. Specifically,
right-of-way acquisition, relocations, access impacts, noise impacts and visual impacts are expected with
the proposed project. While these impacts would occur with the construction of [-485 (STIP Project No.
R-2248E), including the previous interchange design, the impacts would be increased with the proposed
project. However, the impacts would be localized to the northeast section of the subdivision and the
proposed project will not substantially impact Homewood Acres overall.

CULTURAL RESOURCES

Historical Structures:

This project is subject to compliance with Section 106 of the National Historic Preservation Act of 1966,
as amended, and implemented by the Advisory Council on Historic Preservation’s Regulations for
Compliance with Section 106, codified at 36 CFR Part 800. Section 106 requires Federal agencies to
take into account the effect of their undertakings (federally-funded, licensed, or permitted) on properties
included in or eligible for inclusion in the National Register of Historic Places (NRHP) and to afford the
Advisory Council a reasonable opportunity to comment on such undertakings.
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In a scoping letter dated December 18, 2007 from the SHPO, the letter stated “We have conducted a
review of the proposed undertaking and are aware of no historic resources which would be affected by
the project. Therefore, we have no comment on the undertaking as proposed”.

Archaeology:
In a scoping letter dated December 18, 2007 from the SHPO, the letter stated “We have conducted a

review of the proposed undertaking and are aware of no historic resources which would be affected by
the project. Therefore, we have no comment on the undertaking as proposed”. Based on the Office of
State Archaeology’s understanding of the project, the possibility of significant archaeological resources
located within the Area of Potential Effect is unlikely.

SECTION 4(f)
There are no Section 4(f) resources in the project study area
FEMA COMPLIANCE

The project has been coordinated with appropriate state and local officials and the Federal Emergency
Management Agency (FEMA) to assure compliance with FEMA, state, and local floodway regulations.

WILD AND SCENIC RIVER SYSTEM

The project will not impact any designated Wild and Scenic Rivers or any rivers included in the list of
study rivers (Public Law 90-542, as amended).

MITIGATION OPTIONS

The NCDOT is committed to incorporating all reasonable and practicable design features to avoid and
minimize jurisdictional impacts, and to provide full compensatory mitigation of all remaining,
unavoidable jurisdictional impacts. Avoidance measures were taken during the planning and NEPA
compliance stages; minimization measures were incorporated as part of the project design.

Avoidance and Minimization:

The NCDOT has avoided impacting many streams and reduced impacts to streams to the greatest extent
practicable. The NCDOT designed slopes at 2:1 to minimize impacts to the wetland at Permit Site 4.
The entire wetland at Permit Site 4 is not filled by project construction, but since the wetland lies in an
interchange, the entire wetland will be considered a total ‘take’.

The turbine interchange design has stream impacts comparable to those of the four-level stack as the
turbine design has 5,999 feet of stream impact, whereas the four-level stack design was estimated to
have 5,991 feet of stream impact (100% hydraulic design was not completed). The biggest difference
involves impacts at Stony Creek as the turbine design impacts 731 feet (including 651 feet of culvert
extensions and then 80 feet of impact install the overflow pipe for FEMA purposes) compared to an
estimated 778 feet with the four level stack design. As discussed at Concurrence Point 4C, the Design-
Build Team was able to incorporate a retaining wall along Ramp B to avoid impacts to Stony Creek.
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Since Concurrence Point 4C, two items have changed with the Section 404 permit drawings. At Permit
Site 6, a 12° x 14’ culvert will be installed now instead of an 84” pipe. The change to a culvert will
allow service vehicle access through the culvert into the interchange for the relocated sewer line.

The Design-Build Team now plans to construct a reinforced slope instead of a retaining wall. At the
closest to Stony Creek, the distance from reinforced slope to the stream bank of Stony Creek is a similar
distance as the retaining wall option (12 feet at closest for reinforced slope versus 20 feet, not including
erosion control for either option). The majority of the reinforced slope is 30 feet or more from the top of
bank. The proposed reinforced slope will be constructed from the backside and from the existing ramp.
Erosion control measures will be 5 feet off the limit of the proposed slope limit of the reinforced slope.
Trees along Stony Creek are not anticipated to be removed to accommodate construction of the
reinforced slope nor will there be any stream impacts to Stony Creek at this location. The Design-Build
Team determined the limit of disturbance, off of the top of bank for Stony Creek back to the reinforced
slope, including erosion control, to be 7 feet.

Other specific examples of avoidance and minimization measures include:

¢ A modified basin will be utilized to control and reduce peak flow rates into receiving water
bodies (at Permit Site 10);

e Pre-formed scour holes will be utilized at three locations (Station No. 60+90 -RPE- Left, 68+68 -
RPH- Right, and 129+59 -Y- Right) to diffuse the concentrated flow from storm drain outlet
pipes into non-erosive sheet flow to jurisdictional streams;

e Pavement runoffs will be treated through roadside grass swales, median swales, lateral swales,
tail swales or existing natural swale before entering wetlands with non-erosive sheet flow.

e Grass swales will also be utilized in multiple locations to promote infiltration and provide
treatment for discharge before runoff enters streams.

e Removed the 36” sanitary sewer line in the Stony Creek culvert under I-85; and,

e Riprap used for outlet protection will be placed on banks only and will not be placed in the
streambed.

Compensation:

The NCDOT has avoided and minimized impacts to jurisdictional resources to the greatest extent
practicable. The project will permanently impact 0.79 acre of wetlands, 5,999 feet of streams (360 linear
feet of which is bank stabilization, and is not considered a loss of waters), and temporarily impact 340
feet (0.09 acre) of streams.

The NC Ecosystem Enhancement Program has agreed to provide compensatory mitigation for 5,639
linear feet of stream and 0.79 acre of wetlands. The acceptance letter is attached.

PROJECT SCHEDULE

In September 2010, the project was let to construction under the Design Build delivery mechanism. Start
of construction is scheduled for September 2011. This application provides final design and impacts for
the project.
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REGULATORY APPROVALS

Section 404: Application is hereby made for a USACE Individual 404 Permit as required for the above-
described activities.

Section 401: We are hereby requesting a 401 Water Quality Certification from the N. C. Division of
Water Quality. In compliance with Section 143 215.3D(e) of the NCAC, we will provide §570.00 to act
as payment for processing the Section 401 permit application previously noted in this application (see
project’s subject line). We are providing five (5) copies of this application to the NCDWQ for their
review and approval.

Thank you for your assistance with this project. If you have any questions or need additional
information, please contact Michael Turchy at maturchy@ncdot.gov or (919) 707-6157. A copy of this
permit application and its distribution list will be posted on the NCDOT website at

http://www .ncdot.org/doh/preconstruct/pe/neu/permit.html.

Sincerely,

£ Fuek

-C()/ Gregory J. Thorpe, Ph.D., Branch Manager
Project Development and Environmental Analysis Branch

cc: NCDOT Permit Application Standard Distribution List
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APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 0710-003
(33 CFR 325) Expires December 31, 2004

Public reporting burden for this collection of information is estimated to average 10 hours per response, although the majority of applications should
require 5 hours or less. This includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed,
and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Service Directorate of Information
Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the Office of Management and Budget,
Paperwork Reduction Project (0710-0003), Washington, DC 20503. Respondents should be aware that notwithstanding any other provision of law, no
person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.
Please DO NOT RETURN your form to either of those addresses. Completed applications must be submitted to the District Engineer having
jurisdiction over the location of the proposed activity.

PRIVACY ACT STATEMENT

Authority: Rivers and Harbors Act, Section 10, 33 USC 403: Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research and Sanctuaries
Act, 33 USC 1413, Section 103. Principal Purpose: Information provided on this form will be used in evaluating the application for a permit. Routine
Uses: This information may be shared with the Department of Justice and other federal, state, and local government agencies. Submission of
requested information is voluntary, however, if information is not provided the permit application cannot be evaluated nor can a permit be issued.

One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this
application (see sample drawings and instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed
activity. An application that is not completed in full will be returned.

1 (ITEMS 1 THRU 4 TO BE RILLED BY THE CORPS)
1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED

(ITEMS BELOW TO BE FILLED BY APPLICANT)

5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (an agent is not required)
North Carolina Department of Transportation
Project Development & Environmental Analysis

6. APPLICANT'S ADDRESS 9. AGENT'S ADDRESS

1548 Mail Service Center
Raleigh, NC 27699-1548

7. APPLICANT'S PHONE NOs. W/AREA CODE 10. AGENT'S PHONE NOs. W/AREA CODE
a. Residence a. Residence
b. Business  919-707-6000 b. Business
11, STATEMENT OF AUTHORIZATION
| hereby authorize, to act in my behalf as my agent in the processing of this application and to furnish, upon request,

supplemental information in support of this permit application.

APPLICANT'S SIGNATURE DATE

NAME, LOCATION, AND DESCRIPTION OR PROJECT OR ACTIVITY
12. PROJECT NAME OR TITLE (see instructions)
TIP No. R-2123 CE

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable)
Stony Creek and UTs as well as UTs of Rocky River

15. LOCATION OF PROJECT

Mecklenburg NC
COUNTY STATE

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions) Section, Township, Range, Lat/Lon, and/or A s's Parcel Number, for

17. DIRECTIONS TO THE SITE
Please see attached vicinity map and cover letter.

ENG FORM 4345, Jul 97 EDITION OF FEB 94 IS OBSOLETE (Proponent: CECW-OR)



18.  Nature of Activity (Description of project, include all features)

The project involves the modification of the existing three-leg, free flow ‘trumpet’ 1-85/485 interchange to full
directional free-way ‘turbine’ interchange. The northern terminus of the project ends in Cabarrus County. The project proposes
to construct a turbine interchange at the junction of 1-485 and 1-85, northeast of Charlotte, North Carolina. Existing culverts and
pipes will be extended to accommodate construction as well as the addition of new pipes. The Mallard Creek Road (SR 2467)
bridge over -85, located just to the north of the proposed interchange, must be realigned and expanded as part of this project.

19.  Project Purpose (Describe the reason or purpose of the project, see instructions)

The purpose of this project is to modify the existing three-leg, free flow ‘trumpet’ 1-85/485 interchange to full directional
free-way ‘turbine’ interchange.

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED
20. Reason(s) for Discharge
Impacts will result from the discharge of fill material in wetlands and streams, including the enclosing streams in new

pipes and extending existing culverts and pipes. The roadway and associated shoulders will be widened, and new directional
ramps will be constructed.

21.  Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards

See attached cover letter.

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)

See attached cover letter.

23. Is Any Portion of the Work Already Complete? Yes ___ No _X IF YES, DESCRIBE THE COMPLETED WORK

24. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the Waterbody (if more than can be entered here, please attach a supplemental list).

Please see adjacent property landowners page in the permit drawing package.

25.  List of Other Certifications or Approvals/Denials Received from other Federal, State, or Local Agencies for Work Described in This Application.
AGENCY TYPE APPROVAL IDENTIFICATION NUMBER DATE APPLIED DATE APPROVED DATE DENIED

" Would include but is not restricted to zoning, building, and flood plain permits

26. Application is hereby made for a permit or permits to authorize the work described in this application. | certify that the information in this application is
complete and accurate. | further certify that | possess the authority to undertake the work described herein or am acting as the duly authorized agent of
the applicant.

gyﬁW o Gregens J.7hope PhD June G, 2Ol

ATURE OF APPLICANT DATE SIGNATURE OF AGENT DATE

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized agent
if the statement in block 11 has been filled out and signed.

18 U.S.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any department or agency of the United States knowingly and
willfully falsifies, conceals, or covers up any trick, scheme, or disguises a material fact or makes any false, fictitious or fraudulent statements or
representations or makes or uses any false writing or document knowing same to contain any false, fictitious or fraudulent statements or entry, shall be
fined not more than $10,000 or imprisoned not more than five years or both.
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June 7, 2011

Mr. Gregory J. Thorpe, Ph.D.

Manager, Project Development and Environmental Analysis Branch
North Carolina Department of Transportation

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Dear Dr. Thorpe:
Subject: EEP Mitigation Acceptance Letter:
R-2123CE, 1-85/1-485 (Charlotte Outer Loop) Interchange, Mecklenburg County
The purpose of this letter is to notify you that the Ecosystem Enhancement Program (EEP) will provide the
compensatory stream and riparian wetland mitigation for the subject project. Based on the information supplied by

you on June 1, 2011, the impacts are located in CU 03040105 of the Yadkin River Basin in the Southern Piedmont
(SP) Eco-Region, and are as follows:

Yadkin Stream Wetlands Buffer (Sq. Ft.)
03040105 — Non- Coastal
SP Cold Cool Warm | Riparian Riparian | Marsh Zone 1 | Zone?2
Impacts
(feet/acres) 0 0 5,639 1.58 0 0 0 0
Mitigation Units 0 0 11278 | 3.16 0 0 0 0

(Credits-up to 2:1)

EEP commits to implementing sufficient compensatory stream and riparian wetland mitigation credits to
offset the impacts associated with this project in accordance with the N.C. Department of Environment and Natural
Resources’ Ecosystem Enhancement Program In-Lieu Fee Instrument dated July 28, 2010. If the above referenced
impact amounts are revised, then this mitigation acceptance letter will no longer be valid and a new mitigation
acceptance letter will be required from EEP.

If you have any questions or need additional information, please contact Ms. Beth Harmon at 919-715-

B Sl e

. Gilmore, P.E.
EEP DiYector

1929.

Sincerely,

cc: Ms. Liz Hair, USACE — Asheville Regulatory Field Office
Mr. Brian Wrenn, Division of Water Quality, Wetlands/401 Unit
File: R-2123CE

\¢WY
Restoring... Enhancing... Protecting Our State ﬁ%"g%

North Carolina Ecosystem Enhancement Program, 1652 Mail Service Center, Raleigh, NC 27699-1652 / 919-715-0476 / www.nceep.net



Memorandum of Meeting

Date: February 9, 2011
Place\Time: NCDOT, Hydraulics Unit Conference Room, 1:00 P.M.
Participants: Liz Hair - USACE

Marla Chambers — NCWRC

Polly Lespinasse — NCDWQ

Donnie Brew — FHWA

Marella Buncick — USFWS

Chris Militscher - USEPA

Anne Gamber - NCDOT Hydraulics Unit
Rodger Rochelle - NCDOT Trans. Prog. Management
Trace Howell - NCDOT REU

Mark Laugisch — NCDOT REU

Mark Staley — NCDOT REU

Michael Turchy — NCDOT NEU

Pam Williams — NCDOT PPO

Tom Bacon — NCDOT PPO

Larry Thompson — NCDOT Div. 10

Jim Seybert — Lane Construction

Phillip Todd - Sepi

John Johnson - STV

Adam Freeman - STV

Tina Swiezy - RK&K

Matthew Cook - RK&K

Subj ect: NEPA\404 Merger Team — Concurrence Point 4B Meeting
R-2123CE - 1-85 / 1-485 Interchange, Mecklenburg and Cabarrus
Counties

The 30% Hydraulic Review was held in order to reach agretearenoncurrence point
4B for the 1-85 / 1-485 Interchange in Mecklenburg and Caba@aosnties. The
following items were discussed and conclusions reached:

John Johnson opened the meeting with a brief descriptitre project. He summarized
the Design-Build team’s reasonings for using a turbine ingarge design instead of a 4-
tier interchange design as was previously presentecttagéncies in the review process
(greater design variability, reduction in hauling offsitatemial to the project due to the
high fills, safer construction of bridges.) A handwats provided noting the benefits of
the turbine design versus the 4-tier interchange desigre pfbject history will be
included in the 404/401 permit application.

Tina Swiezy proceeded by describing RK&K’s process for rewigisummarizing the
jurisdictional features as well as the turbine interge&nreduction in impacts to major
stream features.



Matthew Cook then proceeded to review the project oneatshy sheet basis. The
review took a logical course through the project as opptsegviewing sequential
sheets due to the large nature of the interchange requirtguainmatch lines in the
sheet order.

1-85 Corridor

Sheet 11: No jurisdictional features affected.

Sheet 12: No jurisdictional features affected.

Sheet 13: No jurisdictional features affected.

Sheet 14: The jurisdictional stream —Y- 60+00 — 61+50 LT will be alttake.

The jurisdictional stream —Y- 61+50 — 66+00 LT was discusselde €kisting stream
essentially runs along the existing fill slope. Thergesign moves the stream out to run
parallel to the new fill slope with a berm. It wile lined with riprap for stability. Given
the steep nature of the existing contours, streamregisto here is not feasible. Existing
pipes will be extended to the new stream alignment. eNdaBuncick was concerned
with the stability of the confluence of the new streglignment and the existing stream
and also the three outlet pipes just downstream of mfluence. The Design-Build
team proposed trying to outlet the pipes at one latati&lso it was proposed that the
Team would extend the stream alignment to just beybasge outlets to provide riprap
stability before the confluence with the existing chanaedl to provide a smooth
transition and stream stability from the new relodatbannel and the existing stream
reach.

The jurisdictional stream —Y- 62+50 RT begins inside th@@sed design and will be a
total take.

The jurisdictional stream —Y- 68+50 — 70+00 LT was discussedpassible restoration.
Given the nature of the construction and the sanitamgiseealignment in this area, it
was determined that a stabilized ditch would be prefer8ed.sheet 9 comments for a
field visit and recommendations.

The wetland at —Y- 63+00 LT will be a total take.

Sheet 15: No jurisdictional features affected.

Sheet 21: No jurisdictional features affected.

Sheet 22: No jurisdictional streams or wetlands. The —Y1- aligntrhas been shifted
slightly to the right to minimize the impacts to thehweinitz’'s Sunflower.

Sheet 16: No jurisdictional features affected.



Sheet 17: The jurisdictional stream -Y- 131+50 — 135+50 RT was discus3de
existing stream essentially runs along the existingl@ips. The new design moves it out
to run parallel to the new fill slope with a berm. ftlwe lined with riprap for stability.
Given the steep nature of the existing contours and widiineoproposed design, stream
restoration here is not feasible. A more natum@hgition to the existing stream tie-ins
will be used even if it increases the stream takgraRiwill also be used prominently at
the outside bend of the downstream tie-in.

Sheet 18: The RCBC at —Y- 148+00 will be extended on the invert iniandrt out.
The jurisdictional stream will be affected at thogeepsions.

Sheet 19: No jurisdictional features affected.
Sheet 20: No jurisdictional features affected.
[-485 Corridor

Sheet 4: No jurisdictional features affected.
Sheet 5: No jurisdictional features affected.

Sheet 6: The jurisdictional stream along —RPH- 77+00 RT (Stony IQrée being
affected. A retaining wall at this location was discds$®wever, given a) the nature of
the high fill, b) the bend in the stream at this laegtand c) the fact that a wall would
be in the FEMA floodplain and could be undermined, it wasrdened that the fill slope
with a stream realignment was the best option. LMilitscher was concerned with the
long fill slope at the stream realignment and thabitld become unstable. The Design-
Build Team agreed to explore options to alleviate thistengrock plating, variable
slopes.)

02/17/2011:

A field meeting was held with the following attendeeslly Lespinasse, Liz Hair,
Michael Turchey, Brett Fuelner (NCDOT), Joel HowardCDT), Adam Freeman,
Phillip Todd, Matthew Cook, Pete Stafford (RKK.)

Ms. Lespinasse and Ms. Hair were concerned with theyatdl stabilize the stream once
the relocation has taken place. Mr. Cook describedtiaibn of the proposed fill slope,
stream bench, and new stream alignment in relatiometexisting stream. The following
measures were described in helping with the stability:hb) outside bend of the stream
would be lined with riprap along the bank, the bench, antgiafig up the new fill slope
(this is where energy would be greatest at this paithe stream); 2) Stream surveys
were performed at the relocation, and the streamatdoctdesign will match as closely
as possible the existing stream geometry; 3) The newnstreaild be in cut, not created
out of fill material; and, 4) the existing stream, just ttgmm of the realignment,
exhibited bedrock in the stream bottom, and it is theml®edelief that bedrock will
present and provide grade stability for the stream retotati

This issue of access was also raised. Mr. Freemaredfplacing a gate in the controlled
access to access the stream. The sanitary seveeneatsthat runs parallel to the stream



was offered as a means of access, however the edssnis0’'+ away at the stream
realignment.

In general, the agencies were asked if there are otkesures we could use at this
location. A bridge was suggested, however, given thdl@lanature of the stream and
ramp, this would be impractical as would an RCBC. Aingig wall was suggested.
Mr. Cook stated that a wall might be in the FEMA regedatioodway which would be
subject to higher flows and scour. The motoring public wbeldt a greater risk due to
the wall supporting the entire roadway at this locatidn.addition, the stream would
need to be relocated to construct the wall at theoftadope in order to create room for
equipment. If a wall was used and built further up thistiag slope, it would be out of
the floodplain.

The possibility of relocating the stream further awfagm the fill slope was also
suggested as another option to prevent degradation of thegecbfill slope and to allow
for stability of the proposed stream prior to allowingevahrough it. Vegetation would
be allowed to grow through a growing season. Concernraisad about storm events
affecting this stream reach during construction and duringtithe to allow the
vegetation to grow.

The Team discussed how our alignment actually impacsssiesam along Stony Creek
than was impacted in the previous NCDOT 4 tiered desighe tlirbine ramp was
designed to utilize as much of the existing graded ramp sslypp@.  Shifting the ramp
would result in more impact.

It was decided that the Team would determine impact tatwegpared to the original
NCDOT 4 tiered design and other avoidance and minimzatiforts. The avoidance
option will involve the Team reevaluating the natureisihg a wall: 1) Cost; 2) Safety
during construction; 3) Impacts to floodplains; 4) Future maariee and access. These
findings would be presented in the 4C meeting.

The jurisdictional stream at —L- 62+00 RT will be a toédde.

The portion of the jurisdictional stream at —L- 62+50-65+00vRlTbe a total take. The

84" pipe that receives the drainage that was in tharstrgill not be buried since 1) we
are tying to an existing 5'’x7’ RCBC that is not burijithe junction boxes required due
to the skewed connections of the RCBC extensions, anbe3gxtreme length of the
overall proposed system. For these reasons, the pd "dmwnstream will not be buried
either.

Sheet 7: The jurisdictional stream —Y- 78+00-88+00 LT will be a téé&le. The stream

begins appr. 25’ prior to the proposed fill slope at —Y- 88+00 E®r this reason, the

proposed cross pipe will not be buried. The middle poicthis stream will be affected

by a temporary alignment for traffic control. It wile replaced with a ditch once the
temporary alignment is removed. The pipe that receivestream at —Y- 78+00 will

also not be buried since we are tying to an existing jomdbox and existing 48’ pipe

under 1-85, and because the entire stream upstream \aiffdzted.

The jurisdictional stream at —L- 80+50-83+50 CL will be alttdke.



The wetland at —=Y- 79+00 LT will be a total take.
Sheet 8: The wetland at -RPH- 70+00 RT will be a total take.

Stony Creek jurisdictional stream will be affected by 84" overflow pipe channels at —
RPB- 28+00 LT and RT. The upstream channel will no longee hrap. Discussion
was had concerning clearing the Stony Creek bank of vegetamid the ability for the
channel to vegetate itself beyond a grass liner oncdrachsn is complete. The riprap
will remain in the downstream channel.

Stony Creek jurisdictional stream will be affected bg 2@9'x10’ RCBC extensions
under 1-85 (-Y- 70+00 LT and RT.) The RCBC length has beemmmzed to reduce

impacts to the stream. The downstream tie-in has tesigned to closely match the
existing sinuosity of Stony Creek.

The jurisdictional stream at —Y- 74+50-76+00 RT will be a ttake. This area was
discussed as a possible restoration area. Given thensttore of the restoration and the
location inside a gore area, it was determined thatodizés ditch would be used.

Sheet 9: The jurisdictional stream at —RPE- 68+00 will be a#fdc The upstream

portion will be ditched to a crosspipe that receivesifierdnt jurisdictional stream,

however both jurisdictional streams currently meet undsgre our proposed alignment
will be constructed. Therefore, we are not redirectiregdifainage.

The jurisdictional stream at —RPE- 67+50 will be affectéd66” pipe buried one foot
will be used for conveyance.

The gore area between —RPF- and —RPE- currently hagssdigtional stream. The
design will impact portions of this stream. Per tHePRthe Design-Build Team was
instructed to use a stream restoration in this area.Haiz and Polly Lespinasse were
willing to look at this area again in the field in order to @Kestoration here. Michael
Turchy, Phillip Todd, and Howard Woodall (RK&K) will accompalis. Hair, and Ms.
Lespinasse on this field visit on February 16, 11:00 AM. owailg their determination
we will move forward with a restoration or use a diaéd ditch. In areas here that we
are not affecting with the project, we will not atfgnany restoration or enhancement. |If
a restoration is not used, the receiving pipe at —-RPE-56+ailLifiot be buried.

02/17/2011:

A field meeting was held with the following attendeeslly Lespinasse, Liz Hair,

Michael Turchey, Brett Fuelner (NCDOT), Joel HowardC@DT), Adam Freeman,

Phillip Todd, Matthew Cook, Pete Stafford (RKK.) It wadelmined that the best
course of action would be to use a stabilized ditch idstdaa restoration given the
following reasons: 1) providing an access area for NCR@®f the ramp to the site; 2)

safety of public using ramp; 3) maintenance; 4) the limatiesh for buffers; and, 5) loss
of existing canopy due to construction;. Ms. Lespinasated that she would prefer a
ditch without riprap. It was decided that a ditch vathimited degree of sinuosity lined
with PSRM only on the side slopes and a limited numberook vanes would be

installed. The Division will check the area for stapilipost construction. No



enhancement will be performed in other areas of thismtrekhis ditch design was also
agreed upon for the realignment of a stream enteringStbay Creek RCBC. No
compensatory mitigation will be performed.

The NCDOT will review and discuss its own guidance anticies, as well as have
discussions with FHWA regarding its guidance and policies,irhplementing stream
relocations and/or mitigation within the interchange dmates with the agencies and the
Team at the project’s 4C meeting.

Sheet 10: The jurisdictional stream at —L- 97+50 will be affettelt begins inside the
project limits, therefore the pipes will not be buriebue to alleviating the Pre vs. Post
condition, the offsite drainage will be conveyed acribgs project separate from the
roadway drainage and enter the stream. A basin will llizedt at the outlet of the
roadway drainage to attenuate the post drainage flow farientering the jurisdictional
stream.

The jurisdictional stream at —L- 100+50 will be affected.bdgins inside the project
limits, therefore the pipes will not be buried.

The wetland at —L- 97+50 CL will be a total take.

R:\Hydraulics\Documents\R-2123CE 4B Minutes.doc



Date:
Place\Time:

Participants:

Subj ect:

Memorandum of Meeting
April 13, 2011
NCDOT, Hydraulics Unit Conference Room, 2:00 P.M.

Liz Hair — USACE (Conference call in)
Marella Buncick — USFWS (Conference call in)
Marla Chambers — NCWRC

Polly Lespinasse — NCDWQ

Donnie Brew — FHWA

Chris Militscher - USEPA

Bill Zerman - NCDOT Hydraulics Unit
Virginia Mabry - NCDOT Trans. Prog. Management
Barney Blackburn — NCDOT REU
Mark Laugisch — NCDOT REU

Mark Staley — NCDOT REU

Michael Turchy — NCDOT NEU
Leilani Paugh — NCDOT NEU

Ruth Brim - NCDOT

Byron Moore — NCDOT NEU

R.B. Wilkins — NCDOT Utilities
Shantray Dickens- NCDOT OCR

Pam Williams — NCDOT PPO

Tom Bacon — NCDOT PPO

Carla Dagnino - NCDOT PDEA

Larry Thompson — NCDOT Div. 10
Jim Seybert — Lane Construction
Ryan Lowder — Lane Construction
Phillip Todd - Sepi

John Johnson - STV

Adam Freeman - STV

Tina Swiezy - RK&K

Matthew Cook - RK&K

NEPA\04 Merger Team — Concurrence Point 4C Meeting
R-2123CE - 1-85 / 1-485 Interchange, Mecklenburg and Cabarrus
Counties

The Permit Review was held in order to reach agreearenbncurrence point 4C for the
[-85 / 1-485 Interchange in Mecklenburg and Cabarrus Counfldg following items
were discussed and conclusions reached:

After introductions, Matthew Cook opened the meetindhvaitbrief description of the
project. He stated, as was summarized in the 4B med¢hagthe Design-Build team
used a turbine interchange design instead of a 4-tier integetdesign as was previously
presented to the agencies in the review process. Hethsented the method to which



the impacts were determined, and that all wetlands eprbject will be considered total
takes.

Chris Militscher asked for the date of the Categorieatlusion which was signed on
November 30, 2009. The Categorical Exclusion is availablSERT's FTP site. To
download the information, go tfip.sepiengineering.com

User name: R2123CE

Password: CE 11302009

It was asked if a State Stormwater Permit is requifidte Team answered that is was not
required. An updated Stormwater Management Plan wiksweed with the minutes.

Polly Lespinasse requested that the permit clearly iteliwhich pipes were to be buried
and which were not.

The permit sheets were then reviewed on a sheet by Ishsis. (Sheet labels are based
on the Permit Drawing number X of 56 permit sheets.)

Sheet 4:
The property owner sheet will state the following: Uabler property owners located
under separate cover. NCDOT will attach labels fergtoperty owners list.

Sheet 8:

During the 4B review process, the design had an impacbto &treek at —-RPH- 76+00

RT. The fill slope extended in to Stony Creek which rexlia realignment of the

stream. This impact has been removed. A retaining el now been designed to
eliminate an impact to the Creek at this location. TFlis was previously Site 1 in the
4B package. Since the site has been removed, all otberusnbers decreased by 1 for
the 4C package (i.e. Site 2 in the 4B package is now 3itéhe 4C package, et al.) Mr.

Cook also stated that since the 4C package has been destrithgre has been a minor
revision to the horizontal and vertical alignments gletRPG- and —RPC-; however
these revisions did not affect the permit impacts in aay. w

Site1: Stream impact, no comments.

Site 7. Discussed on sheet 35.

Sheet 14:

Site 2. Stream and wetland impacts. Ms. Chambers asked almumplact in the area
under the temporary alignment (which will be used for rtieoring public.) This is
considered a permanent fill in the stream up to the teampa@lignment fill slope and
temporary fill in the stream outside the fill slope. s€ission was had concerning the
stability of the channel once the temporary alignmemeérnsoved and the channel is cut
back in place. Mr. Cook stated that a note will begdaon the temporary construction
plans to line the banks with Class | riprap. Ms. Lesgs@astated that after construction
of this channel, a field evaluation needs to be conducted tevnadae if additional
measures need to be taken for its stability. Ms. Chesrddeo asked about the stability
of the confluence of the lateral base ditch and thiketoof the 42” RCP. The ditch only
requires a grass lining for stability, however the Tebhas provided riprap as an
additional measure of stability given the nature of diteh (slope=5.16%) and the
confluence with a jurisdictional feature. The Team wiio ensure that Class | riprap



lines the banks in the area of the confluence. Theltenat be any blockage of the
channel from riprap.
Site 3: Discussed on sheet 17.

Sheet 17:
Site 3: Stream impact, no comments.
Site 2: Discussed on sheet 14.

Sheet 21:

Site 4: Wetland impact. A stray line was left on the perrithgs location indicating a
pipe inside the wetland beyond the fill slope. This @s been deleted and the permit
drawing included with the transmittal of these minutes.

Site 6: Stream impact. Ms. Lespinasse stated that shecavaerned with only using
Class B riprap in the outlet channel of the 84" overflowepi It was agreed that this
would be changed to Class | riprap.

Sheet 28:

Mr. Cook stated that since the 4C package has beerbdistii there has been a minor
revision (lengthening) to the noise wall along —RPG-; h@wr¢his revision did not affect
the permit impacts in any way.

Site 5: Stream impact. Ms. Chambers asked what riprap wasy besed at the
confluence of the Standard Base Ditch (exit of the 48" RGR Site 2) and the tie in to
Stony Creek. Mr. Cook stated that although the Standarel Bidsh only required Class
B riprap, the Class Il riprap along the banks of the StamelkCtie in would be used in
the area of the confluence to help prevent erosion atabitity.

Site 15: Stream impact. Mr. Cook stated that a Rock Cross ¥adeRock Vanes have
been included in the design to prevent erosion. The baeks lined with Permanent
Soil Reinforced Matting (PSRM) and no measures planethe channel bottom. A
degree of sinuosity was included to the extent possibles Adiped in the transition to
Stony Creek. These measures were based on a fielchgheetd with the Team and the
agencies on February 17, 2011 (to limit the amount of riprapa channel as much as
possible.) Ms. Lespinasse stated that she preferredFmr Matting to the PSRM.
This change will be made to the ditch detail.

Site 2: Discussed on sheet 14.

Sheet 35:

Site 7: Stream impact. Mr. Cook stated that Rock Vanes haga beluded in the
design to prevent erosion. The Rock Vanes were imgehtéy left off the permit. They
have been drawn in, and the permit drawing has been inclitledhe transmittal of
these minutes. The banks were lined with PermanentReaiforced Matting (PSRM)
and no measures placed in the channel bottom. A degsaeuokity was included to the
extent possible. These measures were based on a &elihghheld with the Team and
the agencies on February 17, 2011 (to limit the amounp@Ey in the channel as much
as possible.) Ms. Lespinasse stated that she preféaiedriber Matting to the PSRM.
This change will be made to the ditch detail. Ms. Pasgeaif any monitoring will be
required after the channels are installed. Ms. Lespnstsged that they would not be
monitored. Ms. Paugh asked Ms. Hair if she was fine matimonitoring at the location,
and she said no monitoring will be required. Ms. Paugkdthat she would prefer that
the channels be lined with riprap instead of the designwha preferred by DWQ and



USACE (Coir Fiber Matting.) The agencies stated thay wanted as little riprap in the
channels as possible, and the design was left as igheitexception of using Coir Fiber
Matting instead of PSRM.

Sheet 41:

Site8: Stream impact. The ditch detail outlet channellics ite will be updated to use
Coir Fiber Matting instead of PSRM per Ms. Lespinadseno way will riprap block the
channel. It will be installed on the banks only.

Site 9: Stream impact, no comments.

Site 7: Discussed on sheet 35.

Sheet 45:

R-2248E, the design build project for 1-485 in CharlottenpgoR-2123CE on this sheet.
The end of the R-2248E project design has been shown oshiét for information
only. There are wetland and stream impacts associatid tins project that are
technically under the R-2123CE footprint. However, thiespacts will be permitted
under the R-2248E permit package. The 48" RCP crosspipe bdaingybthe R-2248E
Team is carrying the drainage from the drained pond. Thé 2%"RCP crosspipe being
built by the R-2123CE Team is not carrying a jurisdictiatedam. Mr. Cook also stated
that since the 4C package has been distributed, tlasrdoden a minor revision to the
superelevation along —L- and —RPE-, however these revigdionsot affect the permit
impacts in any way.

Site 10: Stream and wetland impacts. Mr. Cook explained theotifge 30" pipe that
allows the offsite drainage to bypass the roadway fautpile also discussed the use of
the Modified Basin to attenuate peak flow as it leahessite. Ms. Lespinasse asked if a
preformed scour hole could be used at the outlet pipesdbdkin and placed outside the
jurisdictional stream. Mr. Cook stated that this wapl@ed, however due to the
elevation of the bottom of the basin coupled with the ldepthe riser and the slope of
the pipe, the pipe had to outlet to the stream to aelpesgitive drainage. The elevations
outside the stream banks were too high to use a predoscwur hole. Ms. Chambers
asked if the stream would be blocked by the riprap at thm loatlet pipe. Mr. Cook
stated that riprap at this outlet pipe would be placed aldpg the banks, not in the
stream channel bottom and would in no way be placéukeistream to block the flow.

Site 11: Stream impact, no comments.

Sheet 48:

Site 12: Stream impact, no comments.

Site 13: Stream impact, no comments.

Site 14: Stream and wetland impacts. Mr. Cook stated that petBhmeeting, there is
now a single pipe outlet in the —Y- 66+00 LT area as oggptsenultiple pipe outlets.
Also the ditch has been extended past the pipe outleriprap to ensure against erosion
per the 4B meeting. Ms. Lespinasse asked what wasdpe ef the ditch along -Y-
63+00 LT. Mr. Cook responded 2.72%.

Site 15: Discussed on sheet 28.

Sheet 51:

Site 16: Stream impact. Mr. Cook stated that per the 4B medtnegditch transitions
have been smoothed to better meet the existing chaanel€lass Il riprap has been
used to armor the outside banks at the transitions.



Sheet 53:

Site 17: Stream impact. Mr. Cook stated that per the 4B medtegditch transition has

been smoothed to better meet the existing channel and Clagrap has been used to
armor the outside bank at the transition. The emaeral Base Ditch is lined with

riprap.
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Subject: Proposed [-485/1-85 Interchange Modification in Mecklenburg County, North Carolina,
TIP # R-2123CE, Federal Aid Project # MAF-117-1(3), WBS # 34378.1.17

This document transmits the U.S. Fish and Wildlife Service’s (Service) Biological Opinion
(Opinion) based on our review of the North Carolina Department of Transportation’s (NCDOT)
Biological Assessment (BA) on the effects of the subject highway improvements on the federally
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Endangered Species Act of 1973, as amended (16 U.S.C. 1531-1543) (Act). Your January 15,
2010, request for formal consultation was received on January 19, 2010.

In the BA, you determined that the following federally listed species would not be affected by
the proposed project: Michaux’s sumac (Rhus michauxii) and smooth coneflower (Echinacea
laevigata). In addition, you determined that the project was “not likely to adversely affect” the
Carolina heelsplitter (Lasmigona decorata). We concur with these determinations. Therefore,
we believe the requirements under section 7 of the Act are fulfilled for these species. However,
obligations under section 7 of the Act must be reconsidered if: (1) new information reveals
impacts of this identified action that may affect listed species or critical habitat in a manner not
previously considered, (2) this action is subsequently modified in a manner that was not
considered in this review, or (3) a new species is listed or critical habitat is determined that may
be affected by the identified action.

This Opinion is based on information provided in the BA, other available literature, telephone
conversations, ¢-mail, office files, published literature, field investigations, and other sources of
information. A complete administrative record of this consultation is on file at this office.



BIOLOGICAL OPINION
CONSULTATION HISTORY

Early consultation for segments of this project began as long ago as 1989. This interchange,
combined with the final roadway segment, completes the full circumferential freeway around the
City of Charlotte--the Charlotte Outer Loop. The following history is for the interchange
improvements only:

March 2009 — The NCDOT requests a field review of the project.

May 2009 — The Service attends a field review with the NCDOT and other
agencies.

August 2009 — The NCDOT requests and receives concurrence for hydraulic
structures and roadway design.

November 2009 — The NCDOT submits their BA.

December 2009 — The Service requests further information.

January 2010 — The NCDOT submits their revised BA.

DESCRIPTION OF THE PROPOSED ACTION

The NCDOT proposes to modify the existing trumpet interchange at 1-485 and I-85 to a fully
directional freeway-to-freeway interchange. The redesigned interchange will replace the existing
interchange at the junction of 1-485 and I-85 in northeastern Mecklenburg County. Construction
of the new four-level interchange will require relocating the existing Mallard Creek Road bridge
grade separation over 1-485, including relocating 0.43 mile of Mallard Creek Road. The road
relocation is required to realign and lengthen the bridge to accommodate the additional lanes of
the interchange. The realignment of Mallard Creek Road will impact the Schweinitz’s sunflower
stems that are growing adjacent to the current road alignment.

Surveys conducted along the proposed corridor located 2,110 stems of the Schweinitz’s
sunflower in the immediate vicinity of the project. Although these plants represent one North
Carolina Natural Heritage Program element occurrence record (104.103), they occur in several
distinct clumps along the Mallard Creek Road right-of-way (ROW), in a power line ROW, and
along a gravel road to a cell tower site. The distribution of these 2,110 stems has been described
in 14 units (see Figure 1).

Units D and E combined had about 100 plants when surveyed in May of 2009. A subsequent
September 2009 survey located no plants in these two units, likely a result of mowing. For the
purposes of this consultation, it will be assumed that these two units each have 50 stems.

Direct impacts from the project will occur to 17 stems in Unit A, and another 110 stems will be
potentially indirectly affected in Units C and D. The 17 stems in Unit A will be moved to a
protected area for conservation.
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Conservation Measures

In order to offset impacts from the project, the NCDOT will designate the Mallard Creek Road
Conservation Area and protect in perpetuity the 3.6-acre site. This site will include Units B, C,
and G, which are currently occupied by the Schweinitz’s sunflower (453 stems). The remainder
of the site is currently unoccupied habitat. Unit A, which will be directly impacted by the
project, is at the outer boundary of this site. The sunflowers directly impacted from construction
will be transplanted into this protected habitat. A management plan will be written for the
conservation area, including the removal of trees, a mowing scheme to manage the habitat, and a
monitoring plan for determining the survival of the transplants and the other sunflowers on the
site. In addition, “do not mow” signs will be posted along Mallard Creek Road, where
sunflowers occur (Units D, E, F, M, and N), and will be managed with appropriate periodic
winter mowing only.

Specific measures to avoid and minimize impacts to the Schweinitz’s sunflower during
construction include the following:

1. Place orange fencing around sunflower Units C, D, and G in order to avoid
equipment staging or storage.

2. Avoid completely or directionally bore (instead of trenching) relocated utility
lines in the vicinity of Units D and E.

3. Clear trees by hand (instead of mechanically clearing) where sunflowers are
currently being shaded out in the tree-clearing limits of sunflower Unit A in order
to protect and improve sunflower habitat along the south side of Mallard Creek
Road.

4. Use the NCDOT Roadside Environmental Unit’s native seed mix for erosion
control along Mallard Creek Road.

Action Area

The action area should be determined based on consideration of all direct and indirect effects of
the proposed action (50 CFR 402.2 and 402.14(h)(2)). The direct and indirect effects of the
action and associated activities must be considered in conjunction with the effects of other past
and present federal, state, or private activities, as well as the cumulative effects of reasonably
certain future state or private activities within the action area.

The action area for project R-2123CE is the immediate area of the proposed interchange,
including the 0.43 linear mile of Mallard Creek Road, the NCDOT ROW, and the adjacent
3.6-acre parcel along Mallard Creek Road that will be permanently conserved. The action area
also includes the previously described areas of private land where the Schweinitz’s sunflower
occurs so that the entire sunflower population is considered (Units A-N).



STATUS OF THE SPECIES AND ITS CRITICAL HABITAT
Species Description and Life History

The Schweinitz’s sunflower is a perennial herb of the aster family (Asteraceae). The species is
endemic to the upper Piedmont of the Carolinas, with known centers of distribution around
Charlotte and the greater Uwharrie region of North Carolina and extending south of Rock Hill,
South Carolina. This species occurs in relatively open habitats, including early successional
fields, forest ecotonal margins, or forest clearings. It thrives in full sun but also grows in the
light shade of open stands of oak-pine-hickory. The Schweinitz’s sunflower generally occurs on
soils characterized as moist to dryish clays, clay-loams, or sandy-clay loams that often have a
high gravel content. The recovery plan for this species points out the importance of soils--“The
geology and soils of this area appear to be an important determining factor in the occurrence of
the Schweinitz’s sunflower”--to the distribution of the species. The Schweinitz’s sunflower is
known from a variety of soil types, including Herndon (most common), Georgeville, Iredell
(Fine, Montmorillonitic, Thermic Typic Hapluduff), Enon (Fine, Mixed, Thermic Ultic
Hapludalf), and Cecil (Clayey, Kaolinitic, Thermic Typic Hapludult) (Bates 2003, Service 1994).

Status and Distribution

The species was officially listed as endangered on May 7, 1991 (Service 1991), due to imminent
threats and long-term vulnerability. The 1991 listing rule referenced 13 extant populations
distributed across five North Carolina counties (Cabarrus, Mecklenburg, Rowan, Stanly, and
Union) and one county in South Carolina (York). As of 2006, the species’ global range consists
of more than 85 populations distributed across 13 North Carolina counties (the original five plus
Anson, Davidson, Gaston, Montgomery, Randolph, Richmond, Stokes, and Surry) and two South
Carolina counties (Lancaster and York). Expansion of the known range beyond the greater
Charlotte metropolitan area has enhanced the potential for recovery in other portions of the
species’ range (e.g., the Uwharrie portions of the North Carolina Piedmont). However, threats to
the species continue to escalate with rapid urbanization and suburban sprawl in the greater
Charlotte area.

Throughout the species’ range, over 80 percent of the known sites occur in managed ROWs,
where vegetation management practices mimic patterns of natural disturbance from fire or native
grazers, which are largely absent from the present-day landscape. However, these same
vegetation management practices pose a threat to these occurrences in that inappropriately timed
mowing (e.g., during the growing season, prior to seed set) or excessive herbicide applications
have adversely impacted the species at several of these locations. Many of these ROW
occurrences are along existing roads that are subject to widening and improvement projects,
which disturb or eliminate the existing adjacent ROW. The NCDOT has a program to sign
roadside rare plant populations and manage these areas with mowing and/or herbicides applied
during the dormant season. Despite these efforts, 28 of the 63 NCDOT sites containing the
Schweinitz’s sunflower were reportedly adversely impacted at least once as of 2003 (Bates
2003). Habitat for the species continues to become increasingly fragmented with the rapid
urbanization of the Charlotte, North Carolina, metropolitan area. The greater
Charlotte-Gastonia-Concord area of North and South Carolina was identified as one of the



35 fastest-growing large metropolitan areas in the country in a recent report examining the
effects of sprawl upon endangered species (Ewing et al. 2005).

Portions of 28 extant populations (distributed across eight North Carolina counties and two
South Carolina counties) have the potential to meet some of the recovery criteria for the species.
Of the 28 extant populations with some protection potential, 22 (distributed across seven North
Carolina counties and one South Carolina county) are in some form of ownership and
management that could provide permanent protection for the species. Portions of 10 of these
22 populations have written management plans with components explicit to the Schweinitz’s
sunflower; however, implementation of these plans is a challenge at all locations due to the lack
of resources (funding, staff time, etc.). Management plans are in draft for portions of the
remaining 12 populations; the current owners may provide (or have indicated a willingness to
provide) permanent protection for these populations. All of the 28 populations with the potential
to provide permanent protection are monitored (or are expected to be monitored) on a regular
basis. However, none of these populations currently shows a steadily increasing trend over a
period of 5 years (a component of the recovery criteria set forth in the species’ recovery plan).

Analysis of the Species Likely to be Affected

At a minimum, the action area contains about 2,110 Schweinitz’s sunflower stems. Of the total,
about 17 stems (Unit A) will be directly impacted by project construction. Another 110 stems
(Units C and D) could be indirectly affected by possible temporary increases in erosion (these
two units are located downslope of the construction area) and the invasion of nonnative plants
following clearing.

ENVIRONMENTAL BASELINE

Under section 7(a)(2) of the Act, when considering the effects of an action on federally listed
species, we are required to take into consideration the environmental baseline. The
environmental baseline includes past and ongoing natural factors and past and present impacts
from all federal, state, or private actions and other activities in the action area (50 CFR 402.02),
including federal actions in the area that have already undergone section 7 consultation and the
impacts {rom state or private actions that are contemporaneous with the consultation in progress.
The discussion that follows is our evaluation of the factors and impacts from the activities within
the action area that make up the environmental baseline.

Status of the Species Within the Action Area

The action area contains about 2,110 Schweinitz’s sunflower stems. About 17 stems will be
directly affected by construction and will be relocated to a protected area adjacent to the existing
road. The protected area currently contains 453 stems. In addition to the direct impacts of the
project, about 110 stems may be impacted indirectly. If the transplanted material (17 stems)
does not survive, the subject project would result in the direct loss of 0.8 percent of the
Schweinitz’s sunflower stems within the action area. Additional indirect losses could affect up
to 6 percent (including an additional 110 stems) of the total number of stems in the action area.



Factors Affecting the Species’ Environment Within the Action Area

Surveys for Schweinitz’s sunflower have been conducted across the entire action area. No other
impacts are planned or expected beyond those described in this Opinion.

EFFECTS OF THE ACTION

Under section 7(a)(2) of the Act, “effects of the action” refers to the direct and indirect effects of
an.action on the species or its critical habitat, together with the effects of other activities that are
interrelated or interdependent with that action. Under section 7 of the Act, the federal agency is
responsible for analyzing these effects. The effects of the proposed action are added to the
environmental baseline to determine the future baseline, which serves as the basis for the
determination in this Opinion. Should the effects of the federal action result in a situation that
would jeopardize the continued existence of the species, we may propose reasonable and prudent
alternatives that the federal agency can take to avoid violation of section 7(a)(2) of the Act. The
discussion that follows is our evaluation of the expected direct and indirect effects of the
construction of the subject interchange. Indirect effects are those caused by the proposed action
that will occur later but that are still reasonably certain to occur (50 CFR 402.02). We have
determined that there are no interrelated or interdependent actions apart from the action under
consideration.

Factors to be Considered

As previously stated, 17 of the estimated 2,110 Schweinitz’s sunflower stems within the action
area will be directly affected by the proposed road relocation. An estimated 110 additional stems
may be impacted indirectly because of habitat changes at the edges of the construction corridor
or temporary increases in erosion.

The NCDOT has agreed to permanently protect and manage a 3.6-acre site (with an estimated
453 stems) on the south side of Mallard Creek Road that currently contains sunflowers in a
utility corridor. The 17 stems that will be directly affected by construction will be moved to this
site.

The total number of Schweinitz’s sunflower plants throughout its known range is not considered
a limiting factor toward recovery of the species; rather, it is the protection of populations from
continued developmental threats (such as the activities associated with this project) that is
limiting the species’ recovery.

Analyses of the Effects of the Action

Direct effects. Seventeen Schweinitz’s sunflower stems in the action area will be directly
affected by the proposed project. These 17 stems will be relocated to a permanently protected
adjacent site.

Indirect effects. Indirect effects to Schweinitz’s sunflower stems are anticipated to occur to
about 110 stems. Impacts may result from the edge of the pavement out to the cleared ROW by



allowing increased sunlight (which may allow invasive species to spread and compete with the
sunflowers that are there) or by causing temporary increases in erosion during construction.

Species’ Response to the Proposed Action

The proposed construction activities will result in the removal of all vegetation within the impact
area and the permanent conversion of suitable habitat to the roadway and maintained shoulders.
The proposed project will result in direct impacts to an estimated 17 (Unit A) Schweinitz’s
sunflower stems out of the estimated 2,110 stems in the action area. The predicted impacts will
not have appreciably negative effects on the recovery of the species.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future state, tribal, local, or private actions that are
reasonably certain to occur in the action area considered in this Opinion. Future federal actions
that are unrelated to the proposed action are not considered in this section because they require a
separate consultation pursuant to section 7 of the Act (Service and National Marine Fisheries
Service 1998). There are no other state, tribal, local, or private actions reasonably certain to
occur in the action area that would affect the Schweinitz’s sunflower.

CONCLUSION

After reviewing the current status of the Schweinitz’s sunflower, the environmental baseline for
the action area, the effects of the proposed project, the cumulative effects, and the proposed
conservation measures, it is our biological opinion that the project as proposed is not likely to
jeopardize the continued existence of the Schweinitz’s sunflower. No critical habitat has been
designated for this species; therefore, none will be affected.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and federal regulations pursuant to section 4(d) of the Act prohibit the
taking of endangered and threatened species without special exemption. Take is defined as to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in
any such conduct. Harm is further defined to include significant habitat modification or
degradation that results in death or injury to listed species by significantly impairing essential
behavioral patterns, such as breeding, feeding, or sheltering. Harass is defined as intentional or
negligent actions that create the likelihood of injury to listed species to such an extent as to
significantly disrupt normal behavior patterns, which include, but are not limited to, breeding,
feeding, or sheltering. Incidental take is defined as take that is incidental to, and not for the
purpose of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4)
and section 7(0)(2), taking that is incidental to and not intended as part of the agency action is
not considered to be prohibited under the Act, provided that such taking is in compliance with
the terms and conditions of this incidental take statement.

Sections 7(b)(4) and 7(0)(2) of the Act generally do not apply to listed plant species. However,
section 9(a)(2)(B) provides limited protection to listed plants from take to the extent that the Act



prohibits the removal and reduction to possession of federally listed endangered plants or the
malicious damage to such plants on areas under federal jurisdiction or the destruction of
endangered plants on nonfederal areas in violation of state law or regulation or in the course of
any violation of a state criminal trespass law. Therefore, for this Opinion, incidental take does
not apply, and an incidental take statement is not necessary.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs federal agencies to use their authorities to further the purposes
of the Act by carrying out conservation programs for the benefit of endangered and threatened
species. Conservation recommendations are discretionary agency activities to further minimize
or avoid the adverse effects of a proposed action on listed species or critical habitat, to help
implement recovery plans, or to develop information. We request that the NCDOT implement
the following conservation recommendations:

1. Notify the Service’s Asheville Field Office when the Schweinitz’s sunflower
plants have been transplanted. This notification should occur no later than
2 weeks after transplanting.

2. Provide a written report summarizing the survival of relocated Schweinitz’s
sunflower plants, as well as any seemingly significant threats or management
issues, within 13 months of the completion of transplanting. This report should
be submitted to the NCNHP and the Service’s Asheville Field Office. The report
should include maps and photographs sufficient to clearly convey the general
vicinity and specific location of the conservation (transplant) area, the specific
locations within the project area in which the Schweinitz’s sunflower occurs and
is monitored, and a condition assessment of the species and its habitat.

We request notification of the implementation of any conservation recommendations by

January 1* of each calendar year following the date of this Opinion. This notification can be sent
via e-mail to members of our staff: Ms. Marella Buncick (marella_buncick@fws.gov), the lead
biologist for this consultation, and/or Dr. Carolyn Wells (carolyn_wells@fws.gov), the species
recovery lead for the Schweinitz’s sunflower.

REINITIATION/CLOSING STATEMENT

This concludes formal consultation on the action outlined in your January 15, 2010, request for
formal consultation. As provided in 50 CFR 402.16, the reinitiation of formal consultation is
required where discretionary federal agency involvement or control over an action has been
retained (or is authorized by law) and if: (1) the amount or extent of incidental take is exceeded,
(2) new information reveals effects of the agency action that may affect listed species or critical
habitat in a manner or to an extent not considered in this Opinion, (3) the agency action is
subsequently modified in a manner that causes an effect to the listed species or critical habitat
that was not considered in this Opinion, or (4) a new species is listed or critical habitat is
designated that may be affected by the action.



If you have any questions or concerns about this consultation or the consultation process in
general, please feel free to contact Ms. Buncick at 828/258-3939, Ext. 237, or me, Ext. 223. In
any future correspondence concerning this project, please reference our Log Number 4-2-09-342,

Sir;gerely,

; (;)1&(@5!/1 > (}2‘2 -

Brian P. Cole
Field Supervisor

ce:

Ms. Laura Gadd, Botanist, North Carolina Department of Agriculture and Consumer Services,
Plant Protection Section, 1060 Mail Service Center, Raleigh, NC 27699-1060

Ms. Misty Buchanan, Botanist, Natural Heritage Program, North Carolina Department of
Environment and Natural Resources, 1601 Mail Service Center, Raleigh, NC 27699-1601

Regional Director, FWS, Atlanta, GA (ES, Attention: Mr. Ken Graham)
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General Project Information
Project No.: R-2123CE Date: 3/4/2011
City/Town: Charlotte Designer: Matthew Cook
County(ies): Mecklenburg County Cabarrus County Project Manager: Tina Swiezy
River Basin(s): Yadkin-Pee Dee CAMA County? no TVA County? no
Primary Receiving Water: Stony Creek NCDWQ Stream Index:
NCDWQ Surface Water Classification for Primary Receiving Water Primary: Class C

Supplemental:

Other Stream Classification:

303(d) Stream? no Type(s) of Impairment:
State Stormwater Permit Required? no If yes, why?
Could the Project Impact Threatened or Endangered Species? yes

Description: Schweintz's Sunflower
Anadromous Fish Present? no
Description:
Buffer Rules in Effect? no Buffer Rules:

Existing Site

Description of Existing Project Area:

The project is located at the existing 1-85 / I-485 interchange. The are is urban, however, there are woods located along the project. There is great variation in contours. There are two
creeks running through the project, Stony Creek and an Unnamed Tributary to Rocky River that hydraulically require box culverts.

Average Daily Traffic (existing):

1-85 2008: 104,600; 1-485 2008: 66,600

Existing Cross Section:

I-485: 3 lane open shoulder with depressed medain; I-85: 8 lane open shoulder with barrier median

Surrounding Land Use:

Woods along project, urban housing and commercial in outer drainage areas

General Comments:

Project Description

Description of Proposed Project:

The project consists of construction of the interchange between 1-485 and 1-85 and its approaches on existing and new location in Mecklenburg and Cabarrus Counties. The project will be
overlay with ramp widening along 1-85 and a 6-lane divided facility with a grass median along 1-485. The southern portion of the interchange for 1-485 is on existing location with the
northern portion being new location. The interchange is a turbine design.

Average Daily Traffic (proposed):

1-85 2035: 190,400, 1-485 2035: 155,800

Proposed Cross-Section:

I-485: 6 lane oen shoulder, depressed median

Interchange Modification: yes |Median Type: |Depressed
Terminus: -L- 32+60.42
Terminus: -L- 106+80.74
Project Length (lin. miles/feet): 1.405mi |Added Impervious Area (ac.): Appr. 63

General Comments:

A turbine interchage design is being used. 1-485 is being extended in our project to meet R-2248E, 1-485. This extension of 1-485 is new location.

The rest of the project is located on existing highway.
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Environmental Summary
Riparian Buffer and Jurisdictional Stream Impacts and Associated SCMs
Stream | Jurisdict. Classific- Checklist Q2 Qo | WQv°
Station Stream Name Type Stream Buffer? ation? Proposed Structure SCM Type |Complete?| DA (ac.) | (ft%s) | (ft%s) (ft3)
preformed
-RPE- 60+90 LT Trib. to Stony Creek Perennial |[RPW No Class C 18" RCP CLASS Il scour hole yes 2.6 6.8 8.3
preformed
-RPH- 68+68 RT Stony Creek Perennial |RPW No Class C 15" CSP scour hole yes 0.8 3.3 4.2
preformed
-Y- 129+59 RT Trib. to Rocky River Perennial |[RPW No Class C 18" CSP scour hole yes 1.0 4.4 5.6
infiltration
-L- 99450 LT Trib. to Stony Creek Intermittent |RPW No Class C 30" RCP CLASS Il basin no 16.0 22.0 30.0 11545
SCM above is actually a modified

basin

General Comments:
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Page 3 of
Jurisdictional Wetlands

Station

Type of Impact

Minimization of Impact

L 83+50CL RPF 33+80RT 48" RCP; Fill in wetland

Total take under roadway footprint

RPH 70+00 RT 84" RCP; Fill in wetland 2:1 fill slope
L 98+00 LT 30" CSP; Fill in wetland Total take under roadway footprint
Y 61+40-66+75 LT NA Total take under roadway footprint

General Comments:
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WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS
Hand Existing [ Existing
Permanent | Temp. Excavation |Mechanized Clearing | Permanent Temp. Channel [ Channel| Natural
Site Station Structure Fill In Fill In in Clearing in SW SW Impacts | Impacts | Stream
No. (From/To) Size / Type Wetlands | Wetlands | Wetlands in Wetlands Wetlands | impacts impacts Permanent| Temp. | Design
(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
1 RPG 28+00 RT 48" RCP 0.01 49
2 |L 83+50CL RPF 33+80RT] 48" RCP 0.04 0.06 0.01 1132 47
3 L 80+50 RT 42" RCP 0.03 239
4 RPH 70+00 RT 84" RCP 0.72
5 Y71+00 RT & LT 2@ 9'X10' RCBC 0.27 0.01 651 27
6 RPB 28+00 RT & LT 84" LRFD 0.03 0.04 80 92
7 |PG 28+20RT RPF 56+95L 84" RCP 0.14 0.00 * 1461 37
8 RPE 67+75 CL 66" RCP 0.03 0.00 * 280 11
9 RPE 68+00 CL 66" RCP 0.01 0.00 * 147 16
10 L 98+00 LT 30" CSP 0.02 0.02 0.00 * 286 20
11 L 100+50 LT 30" RCP 0.01 0.00 * 55 11
12 Y 61+00 LT NA 0.01 151
13 Y 62+50 RT 36" RCP 0.00 48
14 Y 61+40-66+75 LT NA 0.01 0.07 0.00 * 554 20
15 Y 69+00 LT NA 0.03 0.00 * 198 10
16 Y 131+50-135+60 RT NA 0.07 0.00 * 524 23
17 Y 148+00 LT & RT 6' X 8 RCBC 0.04 0.01 144 26
TOTALS: 0.79 0.83 0.09 5999 340
*: < 0.0lac NC DEPARTMENT OF TRANSPORTATION

ATN Revised 3/31/05

DIVISION OF HIGHWAYS

MECKLENBURG AND CABARRUS COUNTIES
PROJECT: C202523 (R-2123CE)

PERMIT DRAWING SHEET 3 OF 56

R:\Hydraulics\Calculations\Permit\New_wetland_Summary.xls




LABELS FOR PROPERTY OWNERS
LOCATED UNDER SEPARATE COVER

WETLAND AND STREAM IMPACTS

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS

MECKLENBURG AND CABARRUS COUNTIES
PROJECT: C202523 (R-2123CE)

PERMIT DRAWING SHEET 4 OF 56

R:\Hydraulics\Calculations\Permit\Wetprop.xls
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STATE OF NORTH CAROLINA N.C, R-2123CE 1

SHEETS

DIVISION OF HIGHWAYS Sazel | WHF 0520 e
J4379.217 R/W & UTILITY
34379307 CONST.

MECKLENBURG & CABARRUS COUNTY

R-2123CE

PERMIT DRAWING

g SHEET 5 OF 56
— U LOCATION: I-485 (CHARLOTTE EASTERN OUTER LOOP)/I-85
m TYPE OF WORK: GRADING, DRAINAGE, PAVING, SIGNING, /
\ CULVERTS, AND STRUCTURES
Q $
~
N
(%] <o r~ )
m lgff’ \’ /‘9 ®
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) e
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<0 oﬂ?— e\ g fff’; NEN g S
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C“ N g.// /’/ > S
7 SITE 6 4 o 5 5
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SITE 4 / SITE 9
SITE 8
j SITE 7
SITE 1
M © 5‘ o THE
N e | M LANE
W) X CONSTRUCTION
N L CORPORATION
Q ,/ / ~ ’ N
CN: j’ v 4 TV e e fcisn oo
) ) 111 O I~ NC :‘Ij:;e":;rmdilbr;,o’e:ew
. NOTE: CONSTRUCTION LIMITS EXTENDED TO ~ / A/F?% I\zé THIS PROJECT IS PARTIALLY WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF CONCORD. N !Eg. -
®e COVER PROPOSED PAVEMENT MARKINGS A/ /7/ & —L- BRIDGES STATIONED OFF OF WB BRIDGE STATION. a0 RIDGERIED DRIVE SUE 350
(SEE DETAIL SHEET 2G) ’ ,j/i i/ ) S THIS IS A CONTROLLED-ACCESS PROJECT WITH ACCESS BEING LIMITED TO INTERCHANGES NG LICEWSE MO-FONZ +(919) B78-9340
\_ K CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD il Y,

(" DIVISION OF HIGHWAYS )

Y Y
PLANS PREPARED FOR THE NCDOT BY: HYDRAULICS ENGINEER ST ON R e

GRAPHIC SCALES STV/RALPH WHITEHEAD ASSOCIATES, INC.

DESIGN DATA DESIGN DATA PROJECT LENGTH

CONTRACT.

$DATES$

\§

1-485 (-L-) 1-85 (-Y-) 1000 West Morechead St., Ste. 200, Charlotte NC, 28208

50 25 0 50 100 LENGTH OF ROADWAY TIP PROJECT R-2123CE = 1.270 MILES NC License Number F-0991
ADT 2008 z 66,600 ADT 2008 z 104,600 LENGTH OF STRUCTURE TIP PROJECT R-2123CE = 0.135 MILES 2006 STANDARD SFPECIFICATIONS
PLANS ADT 2035 = 155,800 ADT 2035 = 190,400 (BASED ON WB BRIDGES)
DHY = 10% DHV = 10% STGNATURE: PE

50 25 0 50 D = 55% D = 55% TOTAL LENGTH OF TIP PROJECT R-2123CE = 1.405 MILES RIGHT OF WAY DATE:| JOHN N.JOHNSON, PE -

T = 13% * T = 15% * PROJECT ENGINEER ROADWAY DESIGN

V = 70 mph V = 70 mph SEPTEMBER 28, 2010 ENGINEER

PROFILE (HORIZONTAL)
0 5 0 10

PROFILE (VERTICAL)

FUNCTIONAL CLASSIFICATION:

INTERSTATE
* (TTST 8% + DUAL 5%)

FUNCTIONAL CLASSIFICATION:

INTERSTATE
* (TTST 10% + DUAL 5%)

NCDOT CONTACT: RODGER ROCHELLE, PE

Project Engineer — Alternate Delivery Unit

LETTING DATE:
SEPTEMBER 28, 2010

JOSEPH A. FREEMAN, PE

PROJECT DESIGN ENGINEER

PE,

\ _SIGNATURE:




THE PROJECT REFERENCE NO. SHEET NO.

Mﬁ%ﬂﬂ R-2I123CE DITCH DETAILS ||
DETAIL A (Not o Scale} DETAIL C RW SHEET NO.
LATERAL BASE DITCH LATERAL V' DITCH DETAIL D DETAIL E CONSTRUCTION ROADWAY DESIGN HYDRAULICS
(Not to Scolo) STAND(ﬁ:D s"V‘:kI;)ITCH SPECIAL CUT DITCH CORPORATION ENGINEER ENGINEER
o lot to
~
. e . < )
Min. D= 1.0Ff. hd
Le] . 1.0F. . " .
B= 2.0Ff. y Min. D= 1.0F. STV/ Ralph Whitchcad Asseciates, Inc.
- A = w (R Vet i PERMIT DRAWING
Type ofLiner= Class B Rip-Rop - NC License Number F-0891 S,HEET 6 OF 56
L STA. 71+70 TO_STA.74+57 RT Lo STA. 77485 TO_STA. 82425 LT -L- STA.79+90 TO STA. 82+00 RT —L- STA.54+50 TO STA. 60+00 RT -L- STA. 42+50 TO STA. 43+50 LT PLANS PREPARED B¥ ¢
RPE- STA. 37+25 TO STA. 39+00 RT -RPB- STA. 27+89 TO STA.28+35 RT
- .37+ + R U A R R Ly g -L- STA. 83+13 TO STA.86+00 LT —RPB— STA. 29+50 TO STA. 31+33.99 LT -~ STA.92+50 TO STA.98+00 LT
:';';g ssTrt 3331%% ﬁg gﬁ i‘l‘Igg H RPE. STA 67173 TO STA 68125 RT -L- STA. 83+35 TO STA. B5+50 RT -RPG- STA. 63+00 TO STA. 65450 RT -L- STA.104+50 TO STA.106+50 RT AUAEL REPTER § KA F
Y_ STA. 56+50 TO STA. 59+00 LT -Y- STA, 59+00 TO STA. 61+47 LT -RPF- STA. 65+50 TO STA, 67+50 LT _RPB— STA. 25+00 TO STA.27+50 LT 0 RDGHED oINE SUTE 330
FETEMP- STA. 53+50 TO ﬁTA 57400 RT —Y- STA. 146 +50 TO STA.149+53 RT -RPG- STA. 34+00 TO STA.35+75 LT —RPC- STA.11+60.65 TO STA.14+13.15 RT e . ot e evecvase
- y + - 57+ -Y- STA. 146+87 TO STA.150+00 LT —RPH- STA.15+23.28 TO STA. 23+20.13 LT —RPD- STA.12+73.34 TO STA.15+88.41 RT
_LDTEMP- STA. 14+75 TO STA.16+50 RT Y- STA. 167400 TO STA. 169450 RT _RPE_ Ss.-rr:. ;9+9o -rg gt 21+90 RT
-Y1- STA. 20+00 TO STA.22+00 RT —RPF— STA. 68+50 T 72400 RT
—RPH- STA.20+50 TO STA. 23+50 RT
—RPH- STA. 33+25 TO STA. 34+00 RT
—RPH- STA. 37+50 TO STA. 41450 RT DETAIL L
-Y- STA. 48400 TO STA. 50+00 RT BERM DITCH 2
-Y- STA.105+00 TO STA. 108+00 RT By (Notfo Scale) 3 DETAIL M
DETAL F DETAL Y orpe e SAEe b 3 e o DETALL O
- " == Not to Scal
TOF SROECHON SPECNDS% S AT e sy 1 Y- STA.157450 TO STA, 160400 LT ( o SPECIAL CUT DITCH
Not to Scale) DETAIL J -Y1- STA.29+50 TO STA.31+00 RT
o STANDARD BASE DITCH
NATURAL SLOPE g“ {Not to Scale)
GROUND lope ‘
Natural Min.D= 2.0F.
4 LR :ﬂ:&: Fher Gr:l’:r: b= 5.0F. Min. D= 1.5Ft.
= Lo Fobric Min. D= 1.0F.
_ Macd= 10F. - STA. 89+50 TO STA.95-+00 RT Y- STA. 91496 TO STA. 96+70 LT —RPB— STA.19+50 TO STA.28+50 RT
Type of Liner= Class B Rip-Rap Min. D= 1.0F. Type of Liner=_Class B Rip-kap b= S5.0Ft DB ST T 00 YO, A IE 35 KT _Y1- STA. 31400 TO STA.32+20 RT
g = + + ETEMP—
-L- STA.78+10 TO STA.79+90 RT —RPC- STA. 14+13.15 TO STA.17+50 RT —RPF- STA. 30+50 TO STA.32+75 RT -RPH- STA. 63+85 LT; L=43", 5=3.33% _RPE- STA. 63+50 TO STA. 66+00 RT —FETEMP- STA. 55+00 TO STA.55+90 LT
—RPE- STA. 47 +35 TO STA. 47+85 LT —RPF— STA. 79+84 TO STA, 80+78 LT —RPF- STA. 55+25 TO STA.58+00 LT BEG EL=631.43, END EL=630.00 _RPF— STA. 45+25 TO STA. 46+00 LT
-RPF- 5TA.17+50 TO STA. 24+00 LT -Y- STA.113+00 TO STA. 114+80 RT —RPF— STA. 63+00 TO STA.65+50 LT (TIE TO PROPOSE PIPE) _RPF— STA. 71+ 80 TO STA. 74+00 RT
-RPF- STA. 30400 TO STA.33+50 LT -Y1- STA. 21+00 TO STA.23+70 LT -Y- STA.145+50 TO STA.146+67 LT _RPF- STA. 74400 TO STA. 7650 RT DETAIL Q DETAIL R
RPG- STA.27+00 TO STA. 3215 LT ~LHTEMP- STA. 50+00 TO STA. 52+00 LT —RPF- STA. 78+87 TO STA. 80+75 RT BERM. DITCH BERM. DITCH
-RPG- STA. 41+45 TO STA. 41+95 LT -LHTEMP- STA. 52+ 00 TO STA. 53+50 RT RPH- STA. 35+65 TO STA. 41475 RT (Notto Scole) Not o Scclg)

—-RPG— STA. 51+ 50 TO STA.52+50 RT
—RPG- STA.79+40 TO STA.81+10 LT
—RPH- STA. 69+00 TO STA.72+10 LT
-Y— STA.135+65 TO STA.136+25 RT
—FETEMP- STA. 53+50 TO STA. 65+00 LT
—LHTEMP- STA. 61+00 TO STA. 63+30 RT

Y- STA. 45+18 TO STA.55+00 RT
-Y- STA. 53+50 TO STA.55+50 LT
-Y- STA.112+44 TO STA.114+50 LT
-Y- STA.129+50 TO STA.132+50 LT

UMITS
SLOPE
UMITS

SLOPE

—LPTEMP- STA. 62+50 TO STA.3+50 LT
—LPTEMP- STA. 68+00 TO STA. 68+85 LT PREFORMED SCOUR HOLE DETAIL N 10.0'V.C. T0.0'v.C. d
"NOT TO SCALE DETA". P Filter Fabric Filter Fabric
PLAN. VIEW MEDMN N DricH Min. D=1.0Ft. Min. D=1.0Ft.
INSTALL LEVEL AND_FLUSH Notto Scale) Type of Liner= Class B Riprap Max. d=1.0Ft. Type of Liner= PSRM Max. d=1.0F1.
NEW STREAMBANK- NATURAL GROUND
A& SPECIFIED TN PLANS —RPD- STA.124+90 TO STA.15:+88.41 RT -L- STA.88+00 TO STA.89+50 RT
EXTEIID CHANMEL BLOCK t S8l —RPD2- STA.18+75 TO STA. 21+50 RT —-L- STA.98+00 TO STA.105+50 RT
OF 2.0' BEYOND INVERT mLOW -RPE- STA. 61+50 TO STA. 63+50 RT -RPD2- STA. 21+50 TO STA.24+00 RT
OF ExTeTiNG CHANNEL S Pipe or Diich _RPF- STA. 76+50 TO STA.78+87 RT —RPF- STA.70+75 TO STA.71+80 RT
L Outiet A —RPG- STA. 57+25 TO STA.58+65 RT —{g& g: z +zg ¥g ss#i %+§-’5 ’g
A Y e + +
-L- STA.104+50 TO STA.105+50 Y- STA.132+50 TO STA-135+40 [T RPH- STA.23+20 TO STA.25+20 RT
COMPACTED -Y- STA. 55+00 TO STA. 61+50 RT
RACKFILL i Y- STA. 55+50 TO STA.56+50 LT
MIN 1.0' DEPTH SECTION A-A ~ -Y- STA. 114+50 TO STA. 119+15 LT
#57 stone =l RS Square Preformed — | b o, -Y- STA.155+00 TO STA.159+00 LT
Scour Hole (PSH)
UNCOMPACTED (Rip Rap in basin
KPILL not shown for clarity) ‘sopd whKC
9 inbbgflat
B 45M. DETAIL § DETAIL T DETAIL U
conPACTED D= 1.0% SPECIAL LATERAL V" DITCH STANDARD BASE DITCH BERM DITCH
BACKFILL "‘"g‘m:s% ::g:I:(Fgﬂu:#I:.nE INSTALLED IN ACCORDANCE WITH THE W= 4.0R (N Scale) {Net o Scole) w {Notto Scale) n
2) BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING _SECTION A-A 'é“""':: Natural O =
VAR CHANNEL AND PROPOSED CHANNEL . . PIPE [d = 15" OR 18") roul Q'., b ’l‘:\ Grou @) =
‘$ 3) :gr;:! ﬁl:#g:é mﬁlﬁ A MININUM OF 2.0° BELOW THE INVERT &l‘q
N A K TS SECTION B-B | 4) sLocK SHOULD EXTEND A NININUM OF 2.0' BEYOND THE LINITS OF THE Min. D= 1.0F
OF EXISTING CHANNEL EXISTING STREAM GHANNEL. in. .OFt. L_J
PLAN VIEW 5) INSTALL GROSION CONTROL MATTING AND SEED IN mnnwu WITH INFLOW B= 4.0Ft
THE PROJECT SFECIFIMTIOIIS JIMMEDIATELY AFTER GRADIN( S RAL Min. D= 1.0F.
cIIANNEL BLocK DET - H 6) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE DIIECTIOII oF <! = & ‘GROUND -Y- STA. 91+71 RT; L=154", §=1.71% 10.0'V.C.
NOT T0 SGALE THE ENGINEER. Type of Liner— PSRM Max.d= 1.0Ft. M i .
LINER: CLASS B RIPRAP [ ype BEG EL=670.30, END EL=667.66 b Fabric
AP STA 59400 1 WITH FILTER FABRIC MIN, 7 TUCK —RPE- STA.17+07.54 TO STA.18+42.12 RT (TIE TO EXISTING DITCH) Min. D=15F+.
TRFF_ STA. 36460 RT s Type of Liner=  Class | Riprap Max. d=1.5Ft.
—RPF- ss'la 532:%:; :Tr P — —RPD- STA.15+88.41 TO STA. 23+40 RT
—RPE- STA. 66+52 LT DETAIL AA DETAIL BB
e STA 35425 T LATERAL BASE BITCH BERM, BASE DITCH
—RPH- STA. 68+ 68 RT b Notto Scale
-Y- STA.129+59 RT Natun [‘—j -
Ground % b TR, S:op
DETAIL W % o DETAIL Z e Min. D= 3.5Ft,
" Z DARD RAGF Max.d= 3.5F.
DETAIL V LATERAL 'V’ DITCH ey Not'o Scale) g DETAIL Y STANDARD BASE DITCH when B is < 60 by
{Natto Scole] el E LATERAL BASE DITCH (Netto Scds)
SPEC(IA: flg; E,)'TCH a8 © (Not fo Scale) Natural Natural Type of Liner=  Class | Rip-Rap = 5.0R.
Front Ground 2, 2 Y- STA. 61447 TO STA. 66+65 LT Y- STA.112+00 TO STA.115+00 RT
lope
Filter .
- Fabrie Min. D= 1.5F. Wb B s < 60 DETAIL HH
Min. D= 1.0Ft. Mox.d= 1.5F. n Bis < 6 STANDARD BASE DITCH
Type of Liner= PSRM Max d= 1.0Ft. Type of Liner=_ Class B Rip-Rap b= 5.0Ft Type of Liner=_Class B Rip-Rop {Notto Scale) DETAIL Il
. -Y1- STA. 32+20 TO STA. 33+00 RT -RPH- STA. 21470 TO STA.23+20 RT -RPH- STA. 60+50 TO STA.69+00 LT -Y- STA. 127+35 LT, L=25', 5=15.08% Notural Notural STANDARD BASE DITCH
i -Y- STA. T4+ 115+ =656.77, =653 2 {Notto Scale)
RPLD' E :gg“grf?‘bmﬁfﬁ‘;f;:%” STA.32+20 TO STA.33+00 Y- STA.114+80 TO STA. 92 RT BEG EL=656.77, END EL=653.00 L
-LDTEMP- STA. 27+00 TO STA. 33+50 LT Mo
-LPTEMP— STA. 66+00 TO STA. 68+00 LT Fiter Fabrc Min. D= VarFt, Ground y o Goend
Mox.d=  Var.Fh. D
B= 120 Min. D= VARF.
Type of Liner=__Class I Ri B= 12.0Ft
ype of Liner: lass | Rip-Rap
—RPB- STA. 28+35 RT; L=65', 5=5.54% —RPB- STA. 26 +75 LT; L=110", 5=1.36%
= SI'ANDARD BASE DITCH STANDARD BASE DITCH DETAIL EE (Notto Scale) (Not fo Scale)
5 Netto Scalel (Netto Scale} SPECIAL LATERAL BASE DITCH
Natura] Natural fo Scale) DETAIL AA
93 Ground R ; m et ; m DETAIL Jl LATERAL BASE DITCH
roun i3 Slope roun 1A Slope LATERA'I'. MSE:IPITCH {Notto Scale)
Min. D= 5.0F Filtee Filter {Retto seal b
B= 4.0Ft. Fabric Fabric iy 5.0F. -
— 2.5Ft. Fill
*When B is < 6.0° B= 4.0F. LEJ :‘:" ';‘o F"'o F. *When B is < 6.0 *When B is < 6.0 B= 5.0F. Slope Slope
Type of Liner=_ Coir Fiber Matfing, Side slopes only Type of Liner=_Class B Rip-Rop Type ofLiner= Class B Rip-Rap Type of Linar= Class B Rip-Rap b= S0P
—RPE- STA. 56+25 TO STA.59+75 LT _RPF- STA. 34150 RT; L=200", S=2.00% Y- STA.122+00 TO STA.123+72 LT Y- STA.131+65 TO STA.135+65 RT Y- STA. 61+47 TO STA. 66+65 LT
—RPE- STA. 63+75 TO STA. 68+45 LT BEG. EL=624.0, END EL=620.0 -Y- STA.126+50 TO STA.127+65 LT (MATCH TO EXIST. STREAM)
-RPE- STA. 67+53 LT; L=50", 5=1.00% —RPG- STA. 30+92 TO STA. 31+92 RT
BEG EL=657.9, END EL=657.4 Type of Liner=  Coir Fiber Matting, Side slopes only

—RPG- STA. 80+35 TO STA. 82+50 RT

SDATES




THE PROJECT REFERENCE NO. SHEET NO.

L ANE R-2I23CE DITCH DETAILS g
RW SHEET NO.

CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
DETAIL KK

UT TO ROCKY RIVER RCBC EXCAVATION STV Ralnh Whitchead Asseciates, . PERMIT DRAWING

Charlotte, NC 25208

NC License Number F-0991
- i e 31 SHEET 7 OF 56
NATRUAL CROUND ~ NATURAL GROUND\ w
\ —l U et M RUMMEL, KLEFPER & KAHL, LLP
\ FALSE SUMP TALEIGH, NORTH GAMOUINA.27609-2960
EST.I44 CY DDE \ //, CIASS 1/ (Not o, Scale) NC_LICENSE NO. F-0112 _ «(§19] 878-9560
EST.45 TONS RIP RAP. '\ , RIP RAP
EST.I27 SY FIL FAB EXCAVATION D
EXCAVATION
CLASS IIRIP RAP -0 e
W/ FIL FAB (TYP.) .
P SECTION B-8 -5—
! ] ZUSTTL% g”j“gggﬁ IMFROVEMENTS (NTS) S—Diich Slope G Proposed Ditch
SECTION AA (NTS EST.I0 TONS RIP RAP. Ditch_Grade [ L [ Ditch Grade T
INLET CHANNEL IMPROVEMENTS £ST.I55 SY FIL FAB 0.0% To 2.0% | 20’ [ Over4.0% To 6.0% | 40’
— LOCK NG DOWNST REAM Over 2.0% To 4.0% | 30 | Over 6.0% [ 50’
Y- STA.148+00
DETAIL LL

STONY CREEK RCBC EXCAVATION

E£ST.295 TONS RIP RAP
EST.415 SY FIL FAB. -
EST.795 CY DDE s

-

NATURAL GROUND 7 L NATURAL GROUNDI

-

CLASS I RIP RAP

W/ FIL FAB (TYP.J) CLASS Il RIP RAP

b i W/ FIL FAB (TYP)

20 (TYP) d :
VARIES 19'-21 VARIES /9,,2/,—4—‘<— alin
SECTION A-A SECTION B-B VARIES 19'=2I
LOOKING DOWNST REAM LOOK ING DOWNSTREAM LOOKSIEN%T)%AV/ng REAU
(NTS) EST.25 ¢Y DDE W o
-Y- STA. 70+ 00
HEADER ROCK, TYP.
SEE PROFILE FOR SET HEADER ROCK BACK 1/3 2/3 HEADER ROCK, TYP. SET HEADER ROCK BACK
A MINIMUM OF 1/3 WIDTH 8EE PROFILE FOR A MININUW OF 1/3 WIDTH
1/3 1/3 1/3 FLOW ELEVATION OF THE FOOTER ROCK BANKLL BT ELEVATION OF FOOTER ROCK
BANKFULL  BANKFULL  BANKFULL W™ WIDTH
WIDTH WIDTH WIDTH
| |
4 4 BED | | BACKFILL, TYP. BED
] 3 g g
¥ g #57 STONE EXCAVATED POOL § § #57 STONE “ EXCAVATED POOL
3 3 MININUM FOOTER ROCK, TYP.
EXCAVATED TRENCH / EXCAVATED TRENGH FOR FILTER \— ROCKS IN VANE ARM SHOULD
#57 STONE  FOR ROCK CROSS VANE NOT BE GAPPED OR HAVE ANY
CONSTRUCTION FILTER FABRIC FILTER { ROCK VANE CONSTRUCTION SIGNIFICANT SPACES
FILTER FABRIC M FABRIC A
SECTION A-A
TIE VANE ARM INTO
TIE VANE ARM INTO
. BANKFULL BANKFULL ELEVATION BANKFULL ELEVATION
HEADER BANKFULL HEADER
POOL EXCAVATED PER Rocks ROGKS.
. DIRECTION OF ENGINEER < . POOL EXCAVATED \
- gk E—Y AL
NI orr TO BANK BACKFILL, TYP. KEY IN VANE_TO BANK
ELEVATION EQUAL TO \ BED MINIMUM OF 2.0' AT AN BACKFILL,
BANKFULL OR SLIGHTLY #57 STONE ELEVATION EQUAL TO oK
LOWER 2 BANKFULL OR SLIGHTLY #57 STONE FILTER FABRIC
PLAN VIEW WM ROCKS IN VANE ARM SHOULD LOWER
e = NOT BE GAPPED OR HAVE ANY PLAN vIEw 2 ROCKS IN VANE ARM SHOULD
BOULDER ) SECTIO SIGNIFICANT SPACES rLAN ViEW MINTMUM NOT BE GAPPED OR HAVE ANY
STATION | HEIGHT | LENGTH | WIDTH SECTION B-B SIGNIFICANT SPACES
LRPG- B2+35 |RT 2.0’ 2.0' 4.0' OTES sEcTIoN B - B
NOTES: -
1) DEEPEST PART OF POOL TO BE IN LINE WITH WHERE BOULDER (FT)
VANE ARM TIES INTQ BANKFULL. NOTES:
2) DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS. STATION “EIG"'T LE"GT" 'IDT’" 1) DEEPEST PART OF POOL TO BE IN LINE WITH WHERE
3) CLASS "A” STONE CAN BE USED To REDUCE VOIDS -RPG- 80+52 AT 2.0’ 2.0 4.0 VANE ARM TIES INTO BANKFULL.
X abe. ; ; :
) GOMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE RPG- 81422 AT 2.0° 2.0 4.0 g; T A B L I TR BOULDERS.
OCK CROSS VANE DETAIL MM, BIREcTIon oF THE ENGINEER. -RpE- 56190 1LT 2.0 2.0 4.0 BETWEEN HEADERS AND FOOTERS.
T ) POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH. -RPE- 58+93 |LT 2.0’ 2.0 4.0' 4) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE
NOT TO SCALE -RPE- 84+18|LT 2.0' 2.0° 2.0 DIRECTION OF THE ENGINEER.
RPE- 67+00[LT 2.0° 2.0° 2.0 5) POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.
-RPE- 67+88|LT 2.0’ 2.0' 4.0’ ROCK VANE DETAIL NN
NOT TO SCALE

3 -~ SLOPE 0.5%

18” RCP o 2 TIE TO EXISTING GRADE

$FILES

TIE TO EXISTING GRADE

TYPICAL SECTION A-A - MODIFIED BASIN
N.T.S.

SDATES
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LAN E e °
RW SHEET NO.

CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
=
KRATT ENTERPRISES LLC <)
'Yq %) STV/ Ralyh Whitchead Asseciatcs, Tnc,

& PERMIT DRAWING
m«' SHEET 8 OF 56

RUMMEL, KLEPPER & KAHL, LLF
900 RIDGEFIELD DRIVE SUITE 350
RALEIGH, NORTH CAROLINA _27609-3960
NC_LICENSE NO. F-0T12_&(§19) 878-9560

STANDARD V DITCH

INV=642.0 SEE DETAIL D By =z
~U3
0w =
_ T T'0
//){*’ iy m m I
‘,/,_d,x:}j*/x ] m /"r
L - . v
c - — ; Z
‘ /‘ - sy \lm
i X ETCLIN (SuEET B i
= S +00 o ¢ 7 % W =
— ~ a— - /&)E PROTECTION F G %ASE prrcH -
ﬁ 80+60 — - ’__C,ﬂ_-———c/"’ ¢ SEE DETAIL F INV=625.1 SEE DETAIL Y —
-7 e __—— L
T - - ——— T ¢
v T Qﬂ/:”g c ’ UI_'
~ /////ﬂﬂ \\777,_____c___i___c____L___i 6 - //F_____f’———”"_ N
ol — - AREA UNDER CONSTRUCTION [_HTEMP T ———_c F/”_,f____———*__&_‘_i_‘_f/,/ -
& s 2 S
&J _ e —— S S
o - - -~ - _ -~~~ - ——"— - Y _ - —— i
5 /=485 EB e I
- e
5 __ I—— f**“‘:::::::‘\“\: <«
— - A
‘ 55+00 -L- ) FS__ DI T 'EG :::::::::::::,:‘7@mmmi\7’iiii n
- - LR ML e, PG, REMOVEDL |

RETAIN — =" =
SYSTEM |

STANDARD V DITCH
SEE DETAIL D

MATCHL ITNE

15" CSP IS
2 ELBOWS

MATCHL INE

T 8 welab Lid
SF. DET. /| TOE PROTECTION
. o I/ seE DETAIL F
lab Lid S INV=625.2 Il
& 2
_ > P98
~ Lo
)
\/ . 2GI
> o 15" RCp_jp)
ROD & LUG Baie ) @ SPECIAL CUT DITCH SI E 7
o SEE DETAIL E
oS &
> R CON’T
=~ N
— : X Y ON
i AN N S S DIVERT GORE AREA
64 PROP 48 CHAIN LINK F. N N H
CROSIAND INC REMOVE EXIST WW_FENCE R /,é:z:} /// \\\\ \\} \\ . ?g:lbéAFGEIPéROUND PS 9
\\ ave N N N
Y 5 N N \\ <~ -
V SN AN 0
LR s s ™ Slab Lid g fe < .
7% DENOTES TEMPORARY wola 1 9% o™ ™~ T shuaT, N N
';///ﬁ IMPACTS IN SURFACE WATER // \K - . $P.1ATy DITCH ; ®®
® - . o . x
d SN \ AR
& ; G . L \ ,\/% NS
// o - \c\ NS o
SEE SHEETS 23 & 24 FOR -L- PROFILE ¢¥ o NS %Q’/\
SEE SHEET 27 FOR -RPB- PROFILE / CROSLAND INC CROSLAND-MALLARD LAKE LLC |3k R TN o &
SEE SHEET 28 FOR -RPC- PROFILE ’ - S NGO
SEE SHEET 36 FOR -RPG- PROFILE . Q@ ©
SEE SHEET 41 FOR -RPH- PROFILE &( \\\ P
% \\
: A\
T
Q
®
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RW SHEET NO.

N CONSTRUCTION ROADWAY DESIGN HYDRAULICS
\@\ CORPORATION ENGINEER ENGINEER
< )

4

STV/ Ralph Whitchcad Asseciates, Inc.
1000 West Morehead St., Ste. 200
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R SHEET 9 OF 56

RUMMEL, KLEPPER & KAHL, LLF
900 RIDGEFIELD DRIVE SUITE 350
RALEIGH, NORTH CAROLINA _27609-3960
NC_LICENSE NO. F-0T12_&(§19) 878-9560

O MATCHLINE (SHEET 8) .
— N T @u}(;\s < ™
<) TERAL BASE DITCH
L CFOE PROTECTION SEE DETAIL Y =
% L
% L
7 T
1D
S =& -
= £ -

N P N 0N
N — 7
Q] e EE———— B O
T -
e N e —

i - @ —I<T
'7
‘ —_— = o w
T e OUND —
b e eruger PG REMOVE DI w
| e (PEPLUL(/}‘GED\L**
UJ - L, e ——— —— —_— ———— ———— —— ——— —— ——_ - —— —— — I
Z 1 ENSURE 18" IS PLUGGED L
e — — ——1F-NOT. PLUG —AND-FitE =
T — z
- ———— _
LOER € T
— = e
b = = STANDARD V DITCH
JE==== — RPG= SEE DETAIL D E
> <C
>
—— Ivslissis!
=== 1B whlab Lid
~SP.DET.——
CUL4
) \ INV=625.2
ey ; s
\\\\\ )(\ S, i =z s =
\\\ ~ S,
~
=~ ~
S < 2Gi
< } o 15" RCP_ijy
S/ 2 ELBOWS T & S > T~
ROD & LUG e SPECIAL CUT_DITCH T~
% &} SEE DETAIL E 20 ~—
e > \\47
S 25, 6’1.*0
(8 N % |CON’T
G ON
N _\
B = - “DIVERT GORE AREA
64 gpe— PROP 48' CHAIN LINK \ DRAINAGE -AROUND —— P SH 9
o o RO AN — ; REMOVE EXIST WW FENCE /1 N X TOP OF PIPE
09— - T /
—_ e
V4777727 DENOTES IMPACTS IN -
5% SURFACE WATER

, w/Slab Lid
7555 RiNTEs WENESRARY aner

$FILES

SEE SHEETS 23 & 24 FOR ROFILE —

’L,’ OP %
SEE SHEET 27 FQR/"'f'RPBT/FTR%%ILE CROSLAND INC CROSLAND-MALLARD/I/.,AKE——&C N

/gg SHEET 28 FOR -RPC- PROFILE -
ot} SEE SHEET_36 FOR -RPG- PROFIILE - > Qg Q@
- SEE SHEET 41 FOR -RPH- PROFILE (@/ .
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: VAR e e T |
N '\ - SEE SHEET 29 FOR -RPD- PROFILE S.
SEE SHEETS 3@ & 31 FOR -RPE- PROFIL (2]

SEE SHEETS 34 & 35 FOR -RPF- PROFIL
SEE SHEETS 36+ 37, & 38 FOR -RPG- PROFILE
SEE SHEETS 39 & 4@ FOR -RPH- PROFIL|

SEE SHEET 44 FOR -Y- PROFILE

SEE SHEETS 2-H THRU 2-J FOR BRIDGE $KETCHES
SEE SHEETS 2-N THRU 2-T FOR TEMP AL [GNMENTS
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MATCHLINE -Y- STA 95-@00 (SHEET 9)
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% SEE SHEET 26 FOR -RPA- PROFILE 4
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SEE SHEETS 34 & 35 FOR -RPF- PROFIL
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STATE STATE PROJECT REFERENCE NO. SHEET
See Sheet 1-A For Index of Sheets =
; l See Sheet 1-B For Conventlonal Plan Sheet Symbols STATE OF N@RTH CAR@LINA N.C. R—2]23CE 1
STATE PROJ.NO. F.A.PROJ.NO. DESCRIPTION
QO DIVISION OF HIGHWATYS 3457907 R 095575 PE
I’:;gg JECT 34379217 R/W & UTILTY
! ) 34379.3J7 CONST.
¢ \ #
N PROPOsED /UND(:k o% '?’L@/.
N o MECKLENBURG & CABARRUS COUNTY
| »
%% Smith Biva
g %
*e 2 g PERMIT APPLICATION
rehead R (%]
- DE" 4 S > LOCATION: 1485 (CHARLOTTE EASTERN OUTER LOOP)/I-85 SUBMITTAL
5 SUBMITTED: 05-24-11
&5
o E TYPE OF WORK: GRADING, DRAINAGE, PAVING, SIGNING, —
~ o, N N CULVERTS, AND STRUCTURES
c Aeroncer kg [y, < 1 SA 874299 PRELIMINARY PLANS
& BEGIN BRIDGE DO NOT USE FOR CONSTRUCTION
oo | o - STA.86+10.93 D
N «® 2 3 BEGIN BRIDGE \‘ / L)
g ngior David 2 ‘35 BEGIN Qo END"‘:’:; é;"' 28+52.30 ;, END TIP PROJECT R-2I23CE e\»o i /
$4 ) PROJECT RPE_ STA. 29+76.30 ~ -L- POT STA. 106 +80.74 ~
(~} @ ~ END BRIDGE END BRIDGE Ei
E “RPE- STA. 33+10.85 /- STA 83+26.62 3 ,E §
& END_BRIDGE v BEGIN BRIDGE
N VICINITY MAP N.T.S. E ZRPE- STA. 35+40.10 \ N\ L STA. 82+17.62 §l§ END CONSTRUCTION 9
END_BRIDGE ,‘/ END_BRIDGE g Y- STA 171+29.53 3
E~ L~ STA. 77+56.54 —RPG— STA, 49+84.91 *i e
BEGIN BRIDGE END_CONSTRUCTION gIs
2 RPE- STA. 41+10.28 1— STA. 35+54.00 L
3 BEGIN BRIDGE END BRIDGE F\
£ TRPH- STA 56+10.93 LPTENR - \ ) —RPF- STA. 63+03.87 ; \ “
Y END CONSTRUCTION B 14 ‘ ) o M N I', 15 16 17 18 AV
& RPD2- STA. 29+82.77 \ 13 ) ‘ / AN e } N TO
e = — e —— — (— CONCORD
=T~ T eSS e
END_BRIDGE J Nl D™ // END BRIDGE ‘ i
RPH- STA. 60+19.58 V1= STA. 27+38.52 S
END BRIDGE BEGIN BRIDGE '
RPE- STA. 45+4128 Yi- STA. 24+04.46 I END_CONSTRUCTION
EE_GL: AB;:G:M 7 BEGIN CONSTRUCTION !l% ~RPC2- STA.18+10.00 3
END_BRIDGE V1~ STA. 13 +00.00 ,|° :
- STA 71+67.50 I
BEGIN BRIDGE BEGIN BRIDGE l' 3
BEGIN CONSTRUCTION ZL- STA. 70+48.92 —RPF- STA. 59+22.84 b §
Y- STA 3347328 END BRIDGE
oo dorors | sron omoee__ "
BEGIN BRIDGE ’ THE
ey ) END_BRIDGE
N Lo STA €649378 TRPG- STA. 3974655 , L AN E
bel BEGIN BRIDGE | BEGIN BRIDGE ___ CONSTRUCTION
N RPG— STA. 32+ 66.81 RPG— STA. 36+97.27 I CORPORATION
S BEGIN TIP PROJECT R-2I23CE % I "Bl
+65.
- —-L- POT STA. 32+60.42 v A
3 N o e e
E’ U NC License Number F—0991
|
_ ? NOTE: CONSTRUCTION LIMITS EXTENDED TO ~ THIS PROIJECT IS PARTIALLY WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF CONCORD. .uﬁﬁﬁu,
) ®e COVER PROPOSED PAVEMENT MARKINGS -L- BRIDGES STATIONED OFF OF WB BRIDGE STATION. RALEIH, NORTH CARDUNA. 27635. 5960
< H (SEE DETAIL SHEET 2G) i THIS IS A CONTROLLED-ACCESS PROJECT WITH ACCESS BEING LIMITED TO INTERCHANGES Cime LTy e
§' \_ . CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD il Y,
| © Y Y Y Y LANS PREPARED Y Y N
2 GRAPHIC SCALES DESIGN DATA DESIGN DATA PROJECT LENGTH STVﬂ:;‘lLP;IP WITEH’;;’;) T’fg :gg}’: 1’%’; NG| HYPRAULICS ENGINEER SIOVISION OF HIGHWAYS
% 1-485 (-L-) 1-85 (-Y-) 1000 West Morehead St., Ste. 200, Charlotte NC, 28208
2 50 25 O 50 100 LENGTH OF ROADWAY TIP PROJECT R-2123CE = 1.270 MILES NC License Number F-0991
8 ADT 2008 = 66,600 ADT 2008 = 104,600
£ & G ADT 2035 = 155,800 ADT 2035 = 190,400 :-IEESGE.IIZ.)H OONF &rguggg% ;I)'IP PROJECT R-2123CE = 0.135 MILES | 2006 STANDARD SPECIFICATIONS
DHV = 10% DHV = 10% PE
'NA. 3
Z 50 25 0 50 100 D = 55% D = 55% TOTAL LENGTH OF TIP PROJECT R-2123CE = 1.405 MILES RIGHT OF WAY DATE:| JOHN N.JOHNSON.PE [
= 0y * — {7 *
o PROFILE (HORIZONTAL) P P
= 10 10 20 | FUNCTIONAL CLASSIFICATION: | FUNCTIONAL CLASSIFICATION: LETTING DATE: JOSEPH A. FREEMAN, PE
S U INTERSTATE INTERSTATE NCDOT CONTACT: RODGER ROCHELLE, PE SEPTEMBER 28. 2010 PROJECT DESIGN ENGINEER
(% * (TTST 8% + DUAL 5%) * (TTST 10% + DUAL 5%) Project Engineer — Alternate Delivery Unit L PE
5(\___J\__PROFILE (VERTICAL) __A_ A A A N\ SionarvRE: A J)




THE PROJECT REFERENCE NO. SHEET NO.

L AN E R—2/23CE 2
_L— RW SHEET NO.

CONSTRUCTION ROADWAY DESIGN PAVEMENT DESIGN
(|—485) CORPORATION ENGINEER ENGINEER
q o~
()]
| INCOMPLETE PLANS
’ STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
[] 35 1000 West Morehead St.,, Ste. 200
| ey PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION

' g 14 12’ 12’ 12’ 12’ 12/ 14 30’ R
I‘_. RUMMEL, KLEPPER & KAHL, LLP

- ’ 900 RIDGEFIELD DRIVE SUITE 350
1 12 RALEIGH, NORTH CAROLINA 27609-3960

g 12 N et NG Foma e a70-9een
| £ FDPS
' 5 VAR.
| ]
3 T (1T, 111
| g
' * GRADE
| * POINT

7 '

|
| S ORIGINAL GROUND

MILL NOTCH

TO KEY IN GRADE TO THIS LINE

GRADE TO THIS LINE ORIGINAL GROUND

TYPICAL SECTION NO. 1
-L- STA 32+60.42 RT TO 43+00.00 RT

MILL 50'TO o0
DIRECTED BY ENGINEER

KEY-IN DETAIL m STANDARD WEDGING DETAIL
(1-485)

¢
|

VARIES 70° VARIES
0'TO 24 | 0'TO 24
10’ 6 18’ 14’ 12/ 12/ 12/ 12/ 12/ 14’ ' g 14’ 12/ 12/ 12/ 12’ 12/ 14’ 30
= 17" WGR
_ 12’ 12’ i 3 12’ 12/
Z " FDPS SHOULDER . % SHOULDER FDPS
2 5 | o VAR.
810 | w
8 2
gl I
= GRADE ' % GRADE
ORIGINAL (co) POINT | * POINT Q)
GROUND 2 02 X
27 K .02 ¢_°—- P 81 | g . .02 .02 04
—— : : e ——
6 : m— B 7z 6:
o : [ 77, 72 :1
ORIGINAL B8y Lz £ = e — —— ———d A V=N e e S et Tttt S 27 g:fJﬁﬁL
GROUND ‘ Tov -
&6 i 06 o0~
GRADE TO THIS LINE ORIGINAL
GRADE TO THIS LINE GRADE TO THIS LINE GROUND
TYPICAL SECTION NO. 2
—-L- STA 43+00.00 TO 59+10.00 NOTES

ALL PAVEMENT SLOPES 1:1 UNLESS
NOTED OTHERWISE

TYPICAL SECTIONS SHOWN FOR
TANGENT SECTIONS ONLY, SEE PLANS
AND STANDARD DRAWINGS FOR
SUPERELEVATION DETAILS.

PAVEMENT SCHEDULE

r\roadway\pro /\shi\R2I23CE _rdy_typ.dgn

" PROP. APPROX. 3" ASPHALT CONGRETE SURFAGE GOURSE TYPE 59.5C, AT PROP. APPROX. 3.5” ASPHALT CONCRETE INTERMEDIATE COURSE TYPE PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.0C, AT
A1 | PROPOSED APPROXIMATE 10.5" JOINTED CONCRETE WITHOUT DOWELS CB | AR verreE R ATe ofan LB NeER S vo o oh OF Tho LAvERS D5 | T19.0p, AT AN AVERAGE RATE OF 399 LBS. PER S.YD. Eb5 AN AVERAGE RATE OF 114 LB3. PER 90.4D. PER 1" DEPTH 10 BE PLacED | R4 | PROPOSED DOUBLE FACED CONGRETE BARRIER
" , PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE TYPE 59,50, AT PROP. APPROX. 4" ASPHALT CONGRETE INTERNEDIATE COURSE TYPE "
A2 | 13" DOWEL JOINTED CONCRETE WITH 15' UNIFORM JOINT SPACING CO | AR oRvERRGE RATE OF 1oe Las  SeR Sa vm N ERCrooF Tho LavERs. D6 119.0C, AT AN AVERAGE RATE OF 456 LBS. PER SQ. J1 | PROPOSED 10" AGGREGATE BASE COURSE T EARTH MATERIAL
PROP. VAR, DEPTH ASPHALT CONCRETE SURFACE COURSE, TYPE 59.5D, AT PROP. VAR. DETH ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 119,00,
A3 | 14" DOWEL JOINTED GONGRETE WITH 15' UNIFORM JOINT SPAGING c7 RAGE RATE OF 112 LBS. PER SQ.YD. PER 1" DEPTH T0 BE PLACED | D7 AVERAGE RATE OF 114 LBS. PER SQ.YD. PER 1" DEPTH To 8 PLACEDl J2 | PROPOSED 8" AGGREGATE BASE COURSE 1] EXISTING PAVEMENT
N LAVERS NOT LEGG THAN 5" TN DEFTH OR GREATER THAN 27 IN DEPTH. TN LAYERS NOT LESS THAN .57 OB GREATZH THAN 4° TN DEPTH
PROP. APPROX. 1.25" ASPHALT CONCRETE SURFACE COURSE TYPE SF9.5A PROP. APPROX. 2.5" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE PROP. APPROX. 3" ASPHALT CONCRETE BASE COURSE TYPE B25.0B, AT
C1 | AT AN AVERAGE RATE OF 137.5 LBS. PER $Q.YD ’ D1 | Tio.08. AT AN AVERAGE RATE OF 285 LBS. PER .YD E1 | ANAVERAGE RATE OF 942 LBS. PER .YD. K SUBGRADE STABILIZATION W VARIABLE DEPTH ASPHALT (SEE WEDGING DETAIL)
PROP. APPROX. 1.5" ASPHALT CONCRETE SURFACE COURSE TYPE §9.5D, PROP. APPROX. 3" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE PROP. APPROX. 7" ASPHALT CONCRETE BASE COURSE TYPE B25.0C, AT
C2 | AT°Ki AVERAGE RATE OF 168 LBS. PER SQ.YD D2 | Ti0.06, AT AN AVERAGE RATE OF 342 LBS. PER SQ.YD E2 | ANAVERAGE RATE OF 89 LBS. PER S0.YD. IN EAGH OF TWO LAYERS. R1 | expressway cutTen X1 | PROPOSED 3" PERMEABLE ASPHALT DRAINAGE COURSE (PADC)
PROP. APPROX. 2 ASPHALT CONGAETE SURFACE COURSE TYPE 89.5C, AT PROP. APPROX. 3" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE PROP. APPROX. 8" ASPHALT CONCRETE BASE COURSE TYPE B25.0C, AT
C3 | ANCAVERAGE RATE oF 224 LBS. PLR Sa.v ! D3 | T99.6c, AT Al AVERAGE FATE OF 542 LBS  PER .Y E3 | A AVERAGE RATE OF 456 LBS. PER S0.YD. IN EAGH OF TWO LAVERS. R2 | swouLper sem GuTTER X2 | PROPOSED 4" PERMEABLE ASPHALT DRAINAGE GOURSE (PADC)
S PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE TYPE §9.58, AT PROP. APPROX. 3.5" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE PROP. APPROX. 12.5" ASPHALT CONCRETE BASE COURSE TYPE B25.0C, AT
N C4 | [ AVERAGE RATE OF 168 LBS. PER S0.VD. IN EACH OF TWo LAYERS. D4 | 1isioc, AT AN AVERAGE RATE OF 395 LBS. PER SG.YD. E4 | AN AVERAGE RATE OF 475 LBS. PER S0.YD. IN EACH OF THREE LAYEAS. R3 | PROPOSED SINGLE FACED CONCRETE BARRIER Y RUMBLE STRIPS
3
N
M

PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE NOTED.




THE PROJECT REFERENCE NO. SHEET NO.

1 L AN E R—2/23CE 2=A
RW SHEET NO.

(|—485) CONSTRUCTION ROADWAY DESIGN PAVEMENT DESIGN
q- CORPORATION ENGINEER ENGINEER
| INCOMPLEITE PLANS
& ' PRELIMINARY PLANS
g‘; 70’ = DO NOT USE FOR CONSTRUCTION
x
g 8 RUMMEL, KLEPPER & KAHL, LLP
10 6 18 1w SF 12 12/ 14/ ! 8 14/ 12/ 12/ 12/ 14/ 30’ a2, HDCED DRVE SUTE 380
B N e e, Eoa™ e orcoeen
_ 12/ 12° ' § 12¢ 12 A1 | 10.5" concreTe
z FDPS FDPS | =] FDPS FDPS
ol | 8 A2 | 13" concreTE
3 |
111 -2 T |11 ,,
— =0 CROWN# | GRADE | H GRADE | *CROWN A3 | o emenere
8&'&“‘6" @ POINT POINT | * POINT POINT @ 0 @ C1/| 1.25" sro.en
3 4 04 .02 VARIES* ' 02 VARIES* 02 ]
6: k — 8:1 | 8:1 —
. d - N C2 | 1.5" s9.50
ORIGINAL sttt Y47, ? 4 y ) N ORIGINAL
CROUND & (Eb \19 é | é ——i? e é‘D @ — GROUND -
19" 19” 2" $9.5C
£ £ SLOPE  ORIGINAL
GRADE TO THIS LINE GRADE TO THIS LINE CROUND Ca | + s
TYPICAL SECTION NO. 3
3 -L- STA 59+10.00 TO 66+93.78 (BEGIN BRIDGE) 05| oo
y -L- STA 68+08.09 (END BRIDGE)TO 70+48.92 (BEGIN BRIDGE) C6 | o 0.0
b -L- STA 71+67.50 (END BRIDGE) TO 75+04.04 (BEGIN BRIDGE)
w
g BRIDGES STATIONED OFF OF WB BRIDGE . C7 | wn. s0.00
gE * CROWN POINT SHIFT (INSIDE LANE) =
” -L- STA.59+10 TO —-L- STA. 61+10 (1-485) D1| 2.5 re.08
v ** CABLE GUIDERAIL FROM q_ D2 | 3" 119.08
LA g —-L- STA. 59+10 TO -L- STA. 66+93.78 | ’
i D3 | 8" 1s.0c
VAR,
8&%“% 2670 70° D4 | s.5" 119.0¢
10 6 18 14/ 12 12/ 12/ 14" !_4'_ 14/ 12/ 12/ 12 14 30’ D5 | s.5* 1re.00
'?F?;;DEJIEO_ - 12 12 ! § 12 12 D6 | 4" 119.0c
TYPICAL SECTION NO. 3A 5l Fors e FoPs Fors
SEE PLANS FOR SHOULDER BERM s || I I I D7 | va. xro.o0
GUTTER LOCATIONS %C:) i 3 GRADE E1| 2" s2s.08
ORIGINAL It - POINT chfmm 0
GROUND . . | 02 02 02 Xi o E2 | 7 e2s.0c
" + *8: Ty T st O ot LS 5 BRI T é:1 ORIGINAL E3 o 825.0
ORIGINAL >
GROUND j/ ' \i 7 GROUND
17.25" 17.25" T ngg:ELE E4 | 12.5" B25.00
ORIGINAL
SHOULDER IRAVEL LANES GRADE TO THIS LINE GRADE TO THIS LINE GROUND E5 | van. e2s.00
SHOULDER DRAIN SHOULDER DRAIN
SEE DETAIL, THIS SHEET TYPICAL SECTION NO. 4 SEE DETAIL, THIS SHEET Ji| 107 nee
-L- STA 77+56.54 (END BRIDGE) TO 82+17.62 (BEGIN BRIDGE)
-L- STA 83+26.62 (END BRIDGE)TO 86+10.93 (BEGIN BRIDGE) J2 | e e

-L- STA 87+29.93 (END BRIDGE) TO 95+41.22

oo S :'v' K | susaraDE stAsILIzaTION

EARTH MATERIAL

BRIDGES STATIONED OFF OF WB BRIDGE
* SLOPES VARIES FROM 6:1 TO 8:1 R1 | exwressway curten
DEPENDING ON MEDIAN WIDTH.

S
3
s
-&f
_ N FABRIC—~ ** CABLE GUIDERAIL FROM R2 | ewouoen scmm aurren
& -L- STA. 87 +29.93 -L- STA. 95+41.22
s R3 | SINGLE FAGED CONGRETE BARRIER
x <A, “.A,w:'%& o |
g #57 STONE ° =0
£ Ao °A° e <L—| R4 | DOUBLE FACED CONCRETE BARRIER
% 12 °A°.°A°:°A°°
8 . AOﬁA | 4" PERFORATED PIPE T | EanTH MATERIAL
S eA: A, ° x
§ 6" FABRIC U | extstine pavewent
s 127
[ NOTES: W WEDGING
ALL PAVEMENT SLOPES 1:1 UNLESS X1 | 8" pac
SHOULDER DRAIN DETAIL bl vl
(LIMITS TO BE PROVIDED IN FUTURE SUBMITTAL) X2 [ 4" panc

TYPICAL SECTIONS SHOWN FOR
TANGENT SECTIONS ONLY, SEE PLANS %
AND STANDARD DRAWINGS FOR
SUPERELEVATION DETAILS. PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE

NOTED.

RUMBLE STRIPS

3747201




THE PROJECT REFERENCE NO. SHEET NO.

L AN E R—2/23CE 2-8
RW SHEET NO.

CONSTRUCTION ROADWAY DESIGN PAVEMENT DESIGN
-L- CORPORATION ENGINEER ENGINEER
(1-485)
~ INCOMPLE[TE PLANS
q STV/ Rxlphwhitehesd Associates, Inc. DO NOT USE FOR R/W ACQUISITION
1000 West Morehead St.,, Ste. 200
| C Cmmes e 20t PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
]

| RUMMEL, KLEPPER & KAHL, LLP
46" 900 RIDGEFIELD DRIVE SUITE 350
RALEIGH, NORTH CAROLINA 276093960
NC LICENSE NO. F-0T12  +(919) B78-9580

0 _ ¢ 18’ 14 VAR, 12 12 12 14
0'TO 36’
12 12

! 14 12 12' 12 VAR, 14 30’ A1l 10.5" CONCRETE
I
I '
FDPS FDPS |
'
I
'
I
'

0'TO 48’
12 12 A2 | 13" CONCRETE
FDPS

A3 | 14" CONCRETE

HINGE POINT
FOR CUTS
<4
<
4
<
[a]
3
o
m

C1 | 1.25" sFa.5n
ORIGINAL
GROUND C2 | 1.5" se.50
w m‘.w el . C3 | 2 sousc
ORIGINAL B YC ., — — | (e s === e CROUND
GROUND "
17. 25" 17 25 VARIABLE C4 | 3" 0.8
LOPE
CABLE GUIDERAIL SOPE omginaL C5 | s se.sc
GRADE TO THIS LINE GRADE TO THIS LINE GROUND )
SHOULDER DRAIN SHOULDER DRAIN
SEE DETAIL, THIS SHEET SEE DETAIL, THIS SHEET C6 | 3" se.50
C7 | van. s9.50
TYPICAL SECTION NO. 5
-L- STA 95+41.22 TO 106+80.74 D1 | 25" ro.om
D2 | 3" 119.08
-Y1- D3 | s" 119.0c
(E D4 | s.5" 119.0¢c

D5 | s.s" 119.00

]
]
| D6 | 4" 119.0¢
]
30 8 12 | 8 18’ & 10’ D7 | van. ms.o0
1" WGR v ! , 1" WG
FDPS ! FDPS E1 | 3" B2s.08
.
z I
0o . B E2 | 7" B25.00
o =
3 11 2
b4 ' w E3 | s e2s.0c
z GRADE | g
d POINT \ I ORIGINAL GROUND E4 | 12.5" 2s.00
*los!02| 0208 | 5 A Vie
0 92 AR,
E5 | van. B25.0c
ORIGINAL GROUND

@ ({D |4 \(,}"4 ORIGINAL GROUND
16'/ \ ér) J1 | 10" asc

GRADE TO
THIS LINE J2 | s s

ORIGINAL GROUND
K SUBGRADE STABILIZATION

TYPICAL SECTION NO. 6

-Y1- STA.13+00.00 TO 24+07.85 (BEGIN BRIDGE) R1 | exeresswar curren
-Y1- STA. 27 +37.76 (END BRIDGE) TO 35+54.00

R2 | sHOULDER BERM GUTTER

R3 | SINGLE FAGED CONGRETE BARRIER

R4 | DOUBLE FACED CONCRETE BARRIER

T EARTH MATERIAL

EXISTING PAVEMENT

r\roadway\pro /\shi\R2I23CE _rdy_typ.dgn

NOTES: W WEDGING
ALL PAVEMENT SLOPES 1:1 UNLESS X1 | s" pac

NOTED OTHERWISE
X2 | 4" panc

TYPICAL SECTIONS SHOWN FOR
TANGENT SECTIONS ONLY, SEE PLANS \%
AND STANDARD DRAWINGS FOR
SUPERELEVATION DETAILS. PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE

NOTED.

RUMBLE STRIPS

3747201




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 2=
RW SHEET NO.
CONSTRUCTION ROADWAY DESIGN PAVEMENT DESIGN
CORPORATION ENGINEER ENGINEER
()
~ INCOMPLETE PLANS
STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
-Y-— PRELIMINARY PLANS
(|_85) DO NOT USE FOR CONSTRUCTION
q‘ NG LIGENSE NO. P2 1) 8789540
! A1 | 10.5" coNcreTE
I
' A2 | 13" concreTE
10 6’ 18’ 14’ 12’ 12’ 12’ 12’ 12' n | m 12’ 12 12’ 12’ 12’ 14’ 30’
! 17' WGR A3 | 14" CONCRETE
— 12 9'-9 v !,9'-9 w 12
5 FDFS | DS C1 | 1.25" sFa.5n
o i1l ' I 1 O |
alE
w3 | C2 | 1.5" se.50
2= '
e | C3 | 2" se.sc
ORIGINAL GROUND . . EXIST | EXIST 1 EXIST |  EXsT o4 c4 | o sosm
ORIGINAL GROUND T = NN I U B =S SN ORIGINAL GROUND o5 | o sosc
19.25" C6 | 3" ss.50
EXISTING CONCRETE PAVEMENT ORIGINAL GROUND
SHOULDER DRAIN GRADE TO THIS LINE GRADE TO THIS LINE C7 | van. sa.s0
SEE DETAIL SHEET, 2-A SHOULDER DRAIN @
SEE DETAIL SHEET, 2-A ®@ D1 2.5" 119.08
TYPICAL SECTION NO.7
D2 | 3" 119.08
-Y- STA 36+67.98 TO 50+32.58
D3 | 8" 1s.0c
-Y- D4 | s.5" 11s.0c
(1-85)
q- D5 | s.s" 119.00
| D6 | 4" 119.0c
]
| D7 | van. m19.00
]
10° 6 18 14/ 0’12’ 12 12 12/ 12 12 107+ | E1| s pes.0m
12’ 9 'I/2"**! E2 | 7" B2s.oc
-
% . FDPS l l ﬂ ﬂ ﬂ ﬂ ! E3 | & e2s.0c
5[0 |
Z|x ' E4 | 12.5" B2s.oc
£Ie |
! E5 | van. B2s.oc
ORIGINAL GROUND *
IST EXIST
% Yy : T = \Z}L J1| 107 asc
ORIGINAL GROUND G 2 e s MU S _
J2 | 8" asc
19.25"
GRADE TO THIS LINE CRADE 1O THIS. LINE EXISTING CONCRETE PAVEMENT K | suscmmoe srasrLrzarson
- SHOULDER DRAIN
g SEE DETAIL SHEET, 2-A R1 EXPRESSWAY GUTTER
I
3 TYPICAL SECTION NO. 8 R2 | snoumocn semw corren
T uj -Y- STA 50+32.58 TO 63+87.96
,.3 R3 | SINGLE FAGED CONGRETE BARRIER
g * SLOPES VARIES FROM 6:1 TO 8:1
£ DEPENDING ON MEDIAN WIDTH. R4 | DousLe FacED conoRETE BARRIER
2]
<
5 ** 7.67'IN AREAS OF MEDIAN BENTS. T | e warEia
g EXISTING PAVEMENT
o
S
E w WEDGING
NOTES:
ALL PAVEMENT SLOPES 1:1 UNLESS X1 | o paoc
NOTED OTHERWISE
X2 | 4" panc
TYPICAL SECTIONS SHOWN FOR
= TANGENT SECTIONS ONLY, SEE PLANS Y RUMBLE STRIPS
N AND STANDARD DRAWINGS FOR
g) SUPERELEVATION DETAILS. :3¥:I;ENT SLOPES ARE 1:1UNLESS OTHERWISE




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 2-E
—RPA— RW SHEET NO.
—RPC- CONSTRUCTION ROADWAY DESIGN PAVEMENT DESIGN
RPD CORPORATION ENGINEER ENGINEER
—RPE- o N INCOMPLE[TE PLANS
_RPF_ g Swfﬁfﬁfﬂ"‘ {,Z’dsfs;’ififﬁs’ Inc. DO NOT USE FOR R/W ACQUISITION
~RPG- g e b e PR Nor o 1o} Soverocrin
—RPH- 3 23 it S0
Q Q 900 RIDGEFIELD DRIVE SUI"E 350
q_ ; S NG LICHE N Fomz 519 B7e-9560
< sk A1 | 10.5" coNcreTE
LB T
I ol = A2 | 13" CONCRETE
J— 1o 6’ 18’ 14 X 12 ' 12' = 14' 30’ A | 1" concnere
| 17" WGR e ORIGINAL C1 | 1.25" sFe.5a
' 10 GROUND ‘ .
% FAIf)PS ! FDPS h C2 | 1.5" se.50
g |
ol8 I i I SHOULDER DRAIN C3| 2 sosc
a Z. GRADE ! SEE DETAIL SHEET, 2-A GRADE TO THIS LINE oa
3" §9.5B
ORIGINAL GROUND !
2 ) A @ . C5 | a"ss.sc
ORIGINAL GROUND &7 —e—e B YT , —— 7 -—*‘““"““““‘ = ORIGINAL GROUND TYPICAL SECTION NO. 11A
SEE PLANS FOR SHOULDER BERM €6 | oo
GUTTER LOCATIONS C7 | van. s9.50
SHOULDER DRAIN SHOULDER DRAIN ORIGINAL GROUND T
SEE DETAIL SHEET, 2-A GRADE TO THIS LINE SEE DETAIL SHEET, 2-A
D1 | 2.5" 119.08
TYPICAL SECTION NO. 1
-RPA- STA 10+00.00 TO 23+84.85 D2 | = e
-RPC- STA 10+00.00 TO 26+24.03 D3| 5" 11s.0c
—RPD- STA 10+00.00 TO 26+39.04
—RPE- STA 20+90.48 TO 28+52.30 (BEGIN BRIDGE) D4 | s.5" m1s.0c
—RPE- STA 29+76.30 (END BRIDGE) TO 33+10.85 (BEGIN BRIDGE) —RPE-
—RPE- STA 35+40.10 (END BRIDGE) TO 41+10.28 (BEGIN BRIDGE) —RPF- D5 | s.5" 11e.00
—RPF- STA 10+00.00 TO 59+22.84 (BEGIN BRIDGE) RPG
—RPG- STA 26+76.96 TO 32+61.08 (BEGIN BRIDGE) - . D6 | 4" 11s.0c
_RPG- STA 33+61.58 (END BRIDGE)TO 37+00.81 (BEGIN BRIDGE) -RPH-
—RPG- STA 39+46.83 (END BRIDGE) TO 45+69.13 (BEGIN BRIDGE) D7 | van. 119.00
-RPH- STA 25+61.27 TO 56+10.93 (BEGIN BRIDGE) q‘.
| E1 | 3" B2s.o
10 6 18' 14’ 12, 12 12’ 12/ 14 30’
| 17 WGR E2 | 7" B2s.oc
—RPB— - % FD;’S | F};)I;S E3 | 8" B2s.0c
o]} X
q_ :(:5 I ! I l I E4 | 12.5" B2s.0c
| cuce |
! ORIGINAL ' E5 | van. B2s.oc
| GROUND |
' J1 | 10" asc
L 18 104 ! 16 7% 30 ey GROUND | U2 | om0
! 17" WGR VARIABLE
- SLOPE K SUBGRADE STABILIZATION
|z 10 SEE DETALL SHEET, 2.4 SHOULDER DRAIN GROUND
s 3@ FDPS ! SEE DETAIL SHEET, 2-A
3 73 GRADE TO THIS LINE R1 | exeressway cutTen
g é Z TYPICAL SECTION NO. 13 R2 | sHouLDER BERM GUTTER
— N ORIGIN -RPE- STA 10+00.00 TO 20+90.48
',3 GROUND > —RPE- STA 62+33.72 TO 81+88.06 R3 | SINGLE FAGED CONGRETE BARRIER
g RIGINAL —RPF- STA 68+45.44 TO 87+60.92
< ORIGINAL RO —RPH- STA 10+00.00 TO 25+61.27 R4 | poueLe FaoeD cowcReTe aamaren
G GROUND GROUND
§ V;;E(I)A:ELE NOTES: T EARTH MATERIAL
SHOULDER DRAIN ORIGINAL ALL PAVEMENT SLOPES 1:1 UNLESS
g SEE DETAIL SHEET, 2-A ?E-'Eo gléerﬁ_ ?:?E';, 2.A GROUND NOTED OTHERWISE U EXISTING PAVEMENT
E GRADE TO THIS LINE
2 TYPICAL SECTIONS SHOWN FOR W | wepemne
TYPICAL SECTION NO. 12 TANGENT SECTIONS ONLY, SEE PLANS
. AND STANDARD DRAWINGS FOR X1 | 3 pave
RPB- STA 10+00.00 TO 35+93.43 SUPERELEVATION DETAILS.
X2 | 4" panc
10’ SHOULDER SHOULD BE USED ON
= THE INSIDE OF CURVES THROUGH Y RUMBLE STRIPS
g CENTRAL AREA OF INTERCHANGE.
{ FLIP FOR RAMPS A & C. :3¥:I;ENT SLOPES ARE 1:1UNLESS OTHERWISE
S .




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 3
RW SHEET NO.
CONSTRUCTION ROADWAY DESIGN
CORPORATION ENGINEER
CURVE DATA -L- CURVE & SPIRAL DATA —RPA- CURVE & SPIRAL DATA -RPB- )
- INCOMPLE[TE PLANS
Pl Sta 59+00.44 Pl Sta 64+96.84 Pls Sta 11+3339 Pl Stq 13+85.22 Pls Sta 16+34.06 Pls Sta 11+33.40 Pl Sta 16+13.34 Pls Sta 20+5063 STV/ Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
A= T43668'(RT) A = [4) 450°(LT) 2 e o v 219025 ©s = 543 465" D= AT O = 543 465 1000 Wt sy S1, 2. 200
D =03 D =03 ©s = 456'2/4 A= 808 390'(RT) 65 = 456214 Ls = 20000 D = 543 48 Ls = 20000° e N 28 PRELIMINARY PLANS
= = = = 4 = - - - DO NOT USE FOR CONSTRUCTION
L = 60084 L = 599’ ls < 20000, D=8 2s ls = 20099 T = 13340 L = 78390’ T = 13340 RIGK
T = 30044 T = 296,00 ST = 667/ T = 18522 ST = 667/ ST = 6673 T = 41334 ST = 6673 yo':jmisl'sn'::i;:w:::r{:u;se
R = 2000000 R = 2000000 R = 116000 R = 100000 SO bR Caoibe e
o= N °- N o RONOFF = 200
RSB, RIS, e
- y z y Pls Sta 29+35.| Pl Sta_ 32+01.25 Pls Sta 34+60.9
b= ge39es b = ge5 525 Os = 652/ 47" D= 2656 450" RT) ©s = & oz 4" CURVE & SPIRAL DATA —RPH-
R = Zesn0 hD ey [T = 13343 P2 Sk [T = 13343
— = 145 = /45 ST = 6676 T = 19957 ST = 6676 Pls Sta 33+32.39 PI Sta 3547527 Pls Sta 38+14.70
e= N e=NC R = 83300 Os = 543 465" A= /959 436 (RT) ©s = 543 46.5'
6= 607 Ls = 20000’ D = 543 465 Ls = 20000’
CURVE & SPIRAL DATA -Y ST = 6673 T = 17629 ST = 6673
R = 100000
Pls Sta 33+64.7 Pl Sta 467574 Pls Sta 596602 CURVE & SPIRAL DATA -RPC2- e = 59%
©s = 5 22.5' A= |85¥ 25" (RT) ©s = [ 5 225" RUNOFF = 200°
Ls = 450.00° D = 049 300" Ls = 45000 Pls Stq I1+3334 PISt (643325 Pls Sta 21#3L7
T = 30002 L = 230186’ T = 30002 s = 06’ = s = 06’ 066" 490;
ST = 15002 T = [6l58 ST = 15002 [s = 20000 D = I 06 066" [s = 20000 fls Sro 4oseid0 N 5"’,365'?2‘}?'530. ar) Bs 51964904
ST = 6667 T = 43325 ST = 6667 Ls = 20000/
e = EXIST = = = [T = [334% L = 19757 7T = 13343
R = 520000 ST = 6676 T = 205629 ST = 6676
e = EXIST R = 83300
CURVE & SPIRAL DATA -RPC- e = 60X
CURVE DATA -YI- RUNOFF = 200’
Pls Sta 1/+33.40 PI Sta_14+2479 Pls Sta [7+09.50
2 o Pl Sta_12+2]44 Pl Sta 20+32.27 Pl Sta 32+44/2
Os = 230332 52 ZAZFISTRT) Os = 530 332 A= 39368 (RT) A= IF22020'(T) A = 6] IO 042 (LT) Fls Sta 6435742 ey D S19.684985
T = 13340 L= 44277 T = 13340 b= Zles0 b = 2084950 b =B850 Ls = 20000 5= 652 47" Ls = 20000’
ST = 6673 5 ST = é6r3 T = 2044 T = 23443 T = 38416 g2y L7 3L g2 3543
o= agy R = 6I500° R = 186000 R = 65000 R = 83300
PUNGFE. = 200 e = 40% e = 45X e = 40% 0 = 56
RUNOFF = 84 RUNOFF = 108 RUNOFF = 84 RUNOFF = 200’
P —RPD2— Pls Sta 83+44.89 Pl Sta 85+678 Pls Sta 86+8862
CURVE & SPIRAL DATA —RPD CURVE & SPIRAL DATA -RPD2 65 2152155 e T
Pls Sta I1+33.39 Pl Sta_[8+86.02 Pls Sta 25+0576 Pls Sta 1+33.39 Pl Sta_|8+686.02 Pls Sta 25+0576 7 = 13334 L= 2040 7 = 13334
BInET  sIylunm elimer BILEET  sldLEmm ol imes e A
7 = 133.39 L = 123904 T = 13339 T = 133.3% L = 123904 7T = 13339 0= 3 9"?/
= 6671 T = 68602 ST = 6671 = 66. = = 66, _
ST ST = 6671 T = 68602 ST = 667V :
R = /6000’ R = /6000 RUNOFF = 200
6 = 56% e = EXIST
R = 200
CURVE & SPIRAL DATA —RPE- CURVE & SPIRAL DATA —RPF-
CURVE & SPIRAL DATA —RPG—
4+ +94, +55.
Pls Sta I0+45.9 Pl Sta_[2+2.30 Pls Sta 139740 e o e RO EEEEE
©s = 0 o7 780" A= 205245 (RT) 65 = 0 57" [7.80° 65 = 25/ 53.24" D = 25532 Ls = 20000 Pls Sta 30+67.83 PI Sta_34+03.46 Pls Sta 37+2678
Ls = 20000 b = oo 7.80" Ls = 20000 Ls = 20000’ L = 18876 T = [3335 Bs = 543 465 A = 3006’ 58.5'(RT) Os = 543 465
7 = 133,34 L = 21888 T = 13334 T = 1836’ T = 9445 ST = 6668 Ls = 20000 D = 543 465 Ls = 20000’
- ST = 6667 T = 10945 ST = 6667 ST = 870 R = 200000 T = 13340 L = 52563 [T = 13340
% R = 600000 e = 5.4 ST = 6673 I= lzgggg& ST = 6673
2 e = 26X =
%{ RUNOFF = 200’ AUNGEESS SO0 e = 59%
Pls Stq 3743565 PiSta 3948289 Pls Sta 42+27.34 RUNOFF = 200’
¥ Pls Sta 29+/4/6 PISta 314439 Pls Sta 33+66.03 iy 2 " 2 ree oL
o 65 = 543 465" = I8 15°034'(RT) 65 = 543 465" -t 5: Z.;g g/ﬁt73 ik = oo Pls Sta 39+93.49 PI Sta_N/A Pls Sta 67+4043
N Ls = 20000’ : .
2 Ls = 20000 D = 543 465" Ls = 20000 7 = 13339 L = 35836 7 = 133.39 Os = 652 47" A = 7946 146'(LT)  ©s = 6 52° 4.7
N T = 13340 L = 31854 T = 13340 ST = 667 T = 18062 ST = 6671 Ls = 20000’ D = 652 47" Ls = 20000’
g ST = 6673 T = 16063 ST = 6673 R = 116000 LT = 13343 L= 26136/ LT = 13343
S R = 100000 e = 567 ST = 6676 T = 4/6,338.3 ST = 6676
- 2 e = 59% RUNOFF = 200" R = 83300
S RUNOFF = 200’ e = 60%
2 Pls Sta 44+94.06 Pl Sta 6047566 Pls Sta 64+0682 RUNOFF = 200°
3 Pls Stq 36+3273 RIsSta 8516424 Pls Sta 61+0048 6s = 652 4.7 A= 2223377 (UT) Os = 652 47"
] ©s = 652 47" = 160°34 03.0'(LT) ©s = 652 4.7 Ls = 20000’ D = 65247 Ls = 20000’ Pls Sta 73+390! Pl Stq 7946 Pls Stq 85+52.8
S Ls = 20000’ DI Bz Ls = 200.00° T = 13343 L = 177943 T = 13343 Os = 345 256" A= 3759 377" (RT) ©s = 3 45' 256"
E T = 13343 L = 233443 T = 13343 ST = 6676 T = 15503 ST = 6676 Ls = 24000’ D = 307’513 Ls = 240,
ST = 6676 T = 486494 ST = 6676 R = 83300 T = 16004 L = 10538/ T = 16004
R = 83300 6= 607 ST = 8003 T = 54/96' ST = 8003
e = 604 RUNOFF = 200’ R = l.8.30.00’
RUNOFF = 200’ e = 56/
RUNOFF = 240’
Pls Sta 76+60.31 Pl Sta 8/1+2569 Pls Sta 85+86.36
Do Sta 10330 NS00 mr) B 3198012502 ©s = 307 530" A= 2435 03/0°(RT)  ©s = (" 23 4952
[s = 24000 D = 305 495 [s = 24000 bs = 20000 b =390 Os = Z0r 3.3
T = 16004 L = 830J9 T = 16004 g -5 L= 782, Ls = 20000
ST = 8003 T = 4222/ ST = 8003 = = S0 7 = 12586
R = 185000 R = 5/5;000’ ST = 7420
S e= 56X o= 567
3 RUNOFF = 240 RUNOFF = 200
N
M




THE PROJECT REFERENCE NO. SHEET NO.

L AN E R—2/23CE 4
RW SHEET NO.

CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER

S

< )
~ INCOMPLE[TE PLANS
~ STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
40 1000 West Morehead St.,, Ste. 200
NG Livonse Rumber £20981 PRELIMINARY PLANS
e@ DO NOT USE FOR CONSTRUCTION

RUMMEL, KLEPPER & KAHL, LLP
900 RIDGEFIELD DRIVE SUITE 350
RALEIGH, NORTH CAROLINA 276093960
NC LICENSE NO. F-0T12  +(919) B78-9580

T~ T~ ““ ELECTRIC
T~ T S I ?J/TRAFF\C SIGN RETAIN I®
— N - — T —
\\\\\\\ T o == _ _ SYSTEM I
I~ S \\\\\\\\\\ - | T T e e i e P — = T T T —— e —————— P = = — — — ~ﬁm.-—?""“‘ff‘7—--7P"77“7—“7_- —~
M e e oo o
I — Il | - - |l
- — w
I ' / I
2 \ S 2
H% | |~485 60 BST éz E;
N S o 77777777,777777777_777777/77_777 R K-
- | 1 - 10 BT +
o T o o " se0 |l E e - T 3
+00 SYSTEM +00 —L-
477774777—7%77!,\5 ! /#) ! | ] | N 3310482 W D‘mfl ! ! I <
24" RCP RETAIN i el = ] — S il n /1 il il il il il il il il il il il il il il il il il il il il il -
— SYSTEM ‘F — £ — £ _—?_ — F —_f — e — —___ - UI)
e e o Shead S [, G {4
RETAIN ¥ = o e
RN -4 — w1 W
1S, 1-485  36'BST — = %‘g o S R Z
N = B . I5wWB 4 ——— =% |3
— T T T T T T e R - = af o =
I T S - ymeMovER o= A REMOVE <|-_>
L R g 7 ——————— N Af5T BN e
ELECTRIC TRAFFIC SIGN T
T S g pmputnue——, O |-
—il

Ne

BEGIN TIP _PROJECT R-2I123CE

—-L— POT Sta. 32+60.42 K

ra\roadway\pro \sh\R2/23CE _rdy_pshO4.dgn

(SEE SHEET 2-G FOR CONSTRUCTION LIMITS)

SEE SHEET 23 FOR -L- PROFILE |

3/4/2011




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 5
RW SHEET NO.
CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
N < )
40 INCOMPLE[TE PLANS
(96) STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
1000 West Morehead St.,, Ste. 200
NG Licanee umbes Fo001 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
RUMMEL, KLEPPER & KAHL, LLP
900 RIDGEFIELD DRIVE SUITE 350
RALEIGH, NOFTH CAROLINA 27609-3960
N LICENSE No. otz is1) 878-9560
b
I =
"’E [ +
RS I [~ 0 = ES
¥ S g 3 R 3 o
= Al
— %5 NS X | (2
S]] S 8 S %
Hlo S el . [va) S KRATT ENTERPRISES LLC
+ N S DB 2/600 PG 680
|§$ % 9 b R PB 1135 PG 548
o $ 8
1 Bl¥
3 1|
.‘35 Ti5
! Tis - ]
ST‘ [« — BNy
[} e ) . o /TN, 44( / /C\ . —T —
V¥ - ISTNG R/ e g 4 — L 3{/;(1)23 glli- I; A:IPRA J5” RCP-II -
T o i — L . 050 £
s 30" RCPII—] ] s e 050
13803-9 REM! 5 18RCP—_ (. | e —
=TI END 300’ LANE .33 \ =
—~ ELECTRIC AREA UNDER CONSTRUCTION SPECIAL CUT DITCH. BL- PINC 29+I3.46 TAPER #1664 gﬁ — 7 — 3
TRAFFIC SIGN SEE DETAIL V @ [ § S 513" - — — — 8 N
> @3 - | a7 X5 S — ]
=~ - - = . ——— 1 N e N R A . B w Slab Li 3
< ‘ ’ ' = _ e S —— — B’Rﬂ’—g — Ia S Rﬁwuﬂ’g’gffﬂ
ol I \ Ir 85T | iy | R———— e — bsod oesr | ©
HJJ | I %) & — S EN ] — I _— - [ 18" CSP 2GI E
T | |= Sy =k ] S - e o = NER )
) 465 60BST 2 a S = 053 -] 3 3 i =y T
g ey - V- - — _— s — _—— == ] —
> H o = Y =" - - B - R . N E N = N S 2}
) -k X — . = a Py
g’ 10 BST kETAmﬁf_ = AR - - T YR o
3 20400 SYSTEM ' _ —F 45400 / \. 50+00 (tl
< | | | £ | | ] | | | ! S %m | N 3510482 W )
= D n 0 n o 0 o o n o _n o o n n n Je—A"n n K 0 n o n o n ) I T T T T T T T T T T [ T T T T T/ n_ 0 00 o 0o g o] <€
WF——F —F— ——F——F o 7 T * *CGAU CGAU" PROP GUIDERAIL REmN_( I GWMMP’ [
—:' i 10°BST i \ - - N X e Ng| u?
R — 1 T R - = N -
wf - == T T e ——— —— V] — L F S| uh - == 1
< I = \‘ L R AT Ao = - B . R =
al sy = sy o\ B S IR A | — § =z
I ¥ = I3 R Negipeow, — — — — LN - PN MY |3
0*ikaiiiiiiiiiimﬁ—rw R e 050 oSl — Aos:oﬁ_ I
E R AREA LNDER CONSTRUCTION _ 77_P7_j_f__ o - ,,T,Tfi“‘ii = A o T TP = — = e —— (|__)
= e T \ Tt I I LXPRESSWAY GUTTER wM HLL W — — A <<
2@ RCPZ — e——— Qs 18" RCPII 261 T = o RPG— — = s
2GHA 3 3 N
R Gy o @) —
W e IV & S
" BEGIN RETAINING WALL & CONC. BARRIER el
BEGIN CONSTRUCTION 1-485 EB \ -RPG— Sta. 148973, 3800
-L—- POT Sta.43+00.00 AT \ oty -
< Rhe il ) / c P
Nt __— T ¢
[ - —— — a\ 3 _——— = EXISTING R/W PROP 48'CHAIN LINK FENCE
— e e —= — T
2 B v ¢ ¢ R BEGIN EXP.GUTTER .. REMOVE EXIST WW FENCE
é Rt -RPG— St 3
- ] ) BEGIN 48' CHAIN_LINK_FENCE
ui N . CROSLAND INC
3 § ";- : ~RPG- Sta. 12+0668, 129.29° RT CROSLAND-MALLARD_LAKE LLC
o S| . DB 7427 PG 137
g QS P PB 46 PG 153
S~ ‘
Glx G
3 o gl
IS 3
% %5{3 | l
3 C 1 .
S o Q
£ o ¥
D ¥
Aa_oé SEE SHEET 23 FOR -L- PROFILE
I‘(m,'_‘l SEE SHEET 36 FOR -RPG- PROFILE
,.M SEE SHEET 41 FOR -RPH- PROFILE
- RIPRAP SEE TCP PLANS FOR LAYOUT OF
§ 2.5 OUTFALL TEMPOARY ALIGNMENT
N
N2
N
~




N\ THE PROJECT REFERENCE NO. SHEET NO.

L AN E R=-2I23CE 6
2\ “®» @ RW SHEET NO.

R

b og L)
; A
. \ Da)
o
> *
Lo
L)

L\ & R CONSTRUCTION RGADWAY DESIGN FIYDRAULICS
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THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2I23CE 20
RW SHEET NO.
CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
CONCORD MILLS MALL, LP < - )
DB 4i60 PG I75 - INCOMPLE[TE PLANS
STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
s N PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
RUMMEL, KLEPPER & KAHL, LLP
\ NG LICHE N Fomz 519 B7e-9560
. ‘
Ly i | 7\ |
] VIS e
\ 3 (I 8 / | // \ \
A v g |/ \ |
o \ gV 1 .y // | \
, > \ ko 75 i S ] |
_ / z \ iy Rl e |/& | ‘
/ %o\ SV S & ‘
. \ \ Sl a | \‘ L e / )
“CONC HWs_ RIP \ - l | | 2 T
S R T _ AN, |
PE C—— = - /l |
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L TIE TO TIP PROJECT 5 il | v
T R L e ——— — et
_ El |
; “;’ T | -8 saL ‘. 8sT l‘ g/i
% — \r — : 77777 .
8 SBL 44 CONC gsrs?g:,\ 2 [ '\— 771—#
< | N 392234rE mll , , f75¢00 . . 80400 | ; \l //
DI= 15} |
[ o g — — L | S
ol =" MODIFICATION OF GORE. —_—_— o T
sl = e Bl i T B Ao . —
1 & — =3 3
N e £ N\ END_CONSTRUCTION | 3>
Z[ Al — A\ -RPC2- POT STA. I8+000 | g3
T . — = 28
T Y = g L be a5
O RPCco-g : %
= —y TIE TO
e —— 3 W bas
e 1 — YU Dk
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r:\roadway\pro \sh\R2I23CE_rdy_psh2l.dgn

3/4/2011

99°009
348Liv09 N

CRAFT HOLDINGS, LLC
DB 21556 PG.2I9
DB 21564 PG T9

, &
BEGIN _CONSTRUCTION

—YI- POT Sta.l3+00.00

GAS TEST
STATION

SILOAM PRE%BYTERIAN CHURCH
DB ISO PG 478
CEM

-Y/-_PC Sta. 10+00.00

/‘im.oo
50.00"
2 .

THE

LANE

CONSTRUCTION
CORPORATION

S

< )
-
STV/Ralph Whitehead Associates, Inc.

NC License Number F—0991

PROJECT REFERENCE NO. SHEET NO.
R-2/123CE 2l
RW _SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

RUMMEL, KLEPPER & KAHL, LLP

900 RIDGEFIELD DRIVE SUITE 350
RALEIGH, NORTH CAROLINA 276093960
NC LICENSE NO. F-0T12  +(919) B78-9580

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

CRAFT HOLDINGS, LLC
DB 21556 PG 219
DB 21564 PG 790

D

& PAVEMENT-
REMOVAL SWALE

1 Té;ig CL B RIPRAP| @ %ﬁs

CUTFILL TRANSITION
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> N N H--
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= +14.41 +91.12
55.00 7374 79.58'
A-A

ROADSIDE
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SEE SHEET 42 FOR -Y1- PROFILE




BAIN WILSON
DB 1313 PG 297

& THE HOLLAND LIVING TRUST
HOY! AND

L
NANCY H
08 ooty RGN

THE PROJECT REFERENCE NO. SHEET NO.
LANE o=
RW SHEET NO.
CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
=
4 < )
~ INCOMPLE[TE PLANS
E STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
1000 West Morehead St.,, Ste. 200
NG Livonse Rumber £20981 PRELIMINARY PLANS
o DO NOT USE FOR CONSTRUCTION
w
RUMMEL, KLEPPER & KAHL, LLP
900 RIDGEFIELD DRIVE SUITE 350
RALEIGH, NORTH CAROLINA _ 27609-3960
NC LICENSE NO. F-0112  +(919) 878-9540
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THE PROJECT REFERENCE NO. SHEET NO.
l-l\hils R—2I23CE 23
'L' RW SHEET NO.
690 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
680 DO NOT USE FOR /W ACQUISITION
PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
670 oo ot a2 e
BEGIN TIP PROJECT R-2I23CE
—L— STA 3246042
ELEV = 62845
660 END RESURFACING 660
(SEE SHT 26 FOR LIMITS)
650 650
?L 35+00.00 PROPOSED GRADE
VC = 200
640 Hr e e A0 e PP e e PP N = 640
630 \ S 630
REREARE aat -L- STA. 42+50 LT
HHALL e == T EXISTING GROUND sulisiiianii
_—— T
620  mamBNRRESE R 620
610 610
SEE SHEETS 4 & 5 FOR -L- PLAN
600 600
32 33 34 35 36 37 38 39 40 41 42 43
-L-
700 700
690 690
680 680
670 670
PROPOSED GRADE
660 660
e~ -
650 650
HEH EXISTING GROUND
640 o 640
(+) 20l%
BEG. SP. CUT DITCH
-L- STA. 43+50 LT
630 EL. 641.14' 630
620 620
SEE SHEETS 5 & 6 FOR -L- PLAN
610 610

43 44 45 46 47 48 49 50 51 52 53 54 55 56




r\roadway\pro \shi\R2I23CE _rdy_psh24_pf l.dgn

37472011

THE PROJECT REFERENCE NO. SHEET NO.

L AN E R—2I23CE 24
-L- RW SHEET NO.
720 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
o DO NOT USE FOR R/W ACQUISITION
71 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
700 usc o oMol 1<t
END BRIDGE
BEGIN| SPLINE GRADE END SPLINE GRADE —_—
BEGIN. CROWN PT SHIFT END CROWN PT SHIFT —L— STA 68+0809
690 P 594000 2= 641000 I~ STA67+4684 = 690
EL =7 6687} Pl= 6440000 —RPE— STA.5/+67.42 B
EL = 67096 6757
e ESdsd s Ve = S BEGIN BRIDGE (H22
680 L = 66735 PROPOSED GRADE K = 186 [~ STA66+9378 680
VC = 300
K = 302
670 L » = 5% — 670
(4)15498% o, (1105548% SEESEESNANICY EivioamsensRAtesAS (HOssszn (26l —_
e eHENEENENEEE e —————— LT
660 —— T T T T Horses o= IS5 Eaassansss samaemnsEannaaannnns: 660
BEG. V DITCH END V DITCH EXISTING GROUND
-L- STA. 57+50 RT -L- STA. 60+00 RT
EL. 660,67 EL. 662.56
650 ! G 650
BRIDGE STATIONED OFF
OF WB BRIDGE
640 640
SEE SHEETS 6 & 7 FOR -L- PLAN
630 630
56 57 58 59 60 61 62 63 64 65 66 67 68 69
-L- 42" RCP V| HYDRAULIC DATA
730 STA =L= 79+44 730
DESIGN DISCHARGE =65 CFS
DESIGN FREQUENCY. =50 YRS
DESIGN. HW_ ELEVATION = 6714 FT
720 BASE DISCHARGE =75 CFS 720
BASE FREQUENCY = /00 YRS
BASE HW_ELEVATION = 6713 FT
OVERTOPPING DISCHARGE = /85 CFS
OVERTOPPING FREQUENCY = 500+ YRS
710 Pl = 69+8500 _L- Sfo.7/#1852 = BEGIN BRIDGE _END BRIDGE OVERTOPPING ELEVATION = 6803 | FT 710
EL = 68598 ~RPF— STA 431832 —L~ STA.75+04.04 == STA76+6.55= =L - STA 77+56.54
pAaneas 28 ~Y- STA.85+2168
700 PROPOSED GRADE //// 700
BEGIN BRIDGE END BRIDGE \
—[— STA 70+48.92 —L— STA 7/467.50
RIDGE
690 2 690
: +)1.5348% L e o
(H12.5675% ot i PI -L- STA. 80+85 RT
i EL. 667.00 EED ;ﬂ. ing :-r
=L il Y
680 | EL. 675.00’ 680
\ | -L- STA. 79%90 RT
e EL. 668.50 LN
SEsesstRousaszis £ \ i VL i
670 e N e \ _ e Sl dsa et 670
~ | \\ —(—)7:5@[ 2 _f/\_//
PI -L- STA. 74+00 RT BRIDGE STATIONED OFF T /\/’
660 EL. 671.80" OF WB BRIDGE EEEREECEE: 660
TR A
BRIDGE "STATIONED OFF BEG. LAT. BASE DITCH (_)ji—g :
OF WB BRIDGE END |s_A1'_ BASE DITCH 324 *5/7(5)2 i EL- 650.30'+ an =T 42"RCP V
L. B -L- STA. 74+57 RT —L= ' . L=
650 ETHA T EL. 672.50 82909 LT = 650
ELEV = 65859 SEE SHEET 7 FOR -L- PLAN
640 640
69 70 71 72 73 74 75 76 77 78 79 80 81 82




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2I23CE 25
-L- RW SHEET NO.
750 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
40 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
730 pustr o cuou 1oy
BEGIN BRIDGE
2EY n Ry n EXISTING GROUND
L— STA.82+762 HIGH POINT
—|— STA82+8/.2/= Pl= 83+95.00 =RPG— STA.59+8/.58 — Pl = 91+60.00
720 L = 70762 BEGIN |BRIDGE —L— Sta. 89+64.87 EL = 70992’ 720
PARAT SR SRR Ve - o ~[~ STA 8611093 END BRIDGE ELEV = 70922 VC = 5407
= 247 LT K = 249 o R NAR AR S aun
o END BRIDGE —L— STA 87+29.93 Saazss: —_—— B ~ o =TT
0 —L~ STA.83+2662 5 N jiiEets = 0
71 Y 1 \ ~. (+)03007% (=L8678; 71
(+)1.5348% o, (11030077 J T N = i
._.! I AEEEEEEE: BRIDGE T S~ \e\
700 BRIDGE gﬁ/ov% g;’;gggNED pRFLEND AL VDR TN //’ PROPOSED GRADE 700
e
EL. 694, oo' v
PI -L- STA. 84+00 LT T
690 EL. 685.00 5 jEERn= e H 690
() 45000%-— + -L- STA. 92+50 LT
T / EL. 697.32'
JapEE L =
)8-\829”/ T T
680 (1o 680
BRIDGE STATIONED OFF
OF WB BRIDGE
670 -L- STA. 83+35 RT -L- STA. 85+50 RT 670
EL. 678.66' LR SEE SHEETS 7 & 10 FOR -L- PLAN
BEG. LAT. V DITCH PI -L- STA. 84+50 RT
EL. 673.00 EL. 677.88' FLr 07900,
| 660 FHS P 660
82 83 84 85 86 87 88 89 90 91 92 93 94 95
740 -L- END TIP PROJECT R=2I23CE 740
=[- STA. 106+80.74
ELEV = 69571
TIE TO TIP PROJ. R—-2248E
(GRADE PT SHIFT TO EDGE OF SHLD)
730 STA. 152545220 730
720 £L =655 720
janas VG = 377"
Sisak. iess Pl = 9745000 it
~ EL = 69850 EL~kag iar105200
710 ~ VC = 250 Pl = 101+20.00 : . 710
™~ K = 183 PROPOSED GRADE EL = 697.04
~ VC = |80 LOW. POINT
s & K = 34 SpEEnrone e END MEDIAN V DITCH
3 N -L- STA. 105+50 RT 4
5| 700 ( ELEV = 69442 EL. 692.49’ o er 700
g EiESRSEREEIRER (=)I.8678y 7 ~ o (205027% __ (—)yor5iy Saaamazay ) Y
S ATt — - = q—— —
g (=) 03000 N N LT < T _;& (HIO0637__— — f
o 1| 690 30" RCP- 111 >~ e T —~ ) OJO/A (+) 030, (+) 0860037 _ 690
N ™~ ND_SP. CUT DITCH BEG. MEDIAN V DITCR>“(x == — |- -~ —/y— "= == iy
= -L- ] -L- STA. 104+50 RT ]
S EL. 696.42' (BERSasian. du EL. 692.49' = ;E)P 073/5700/
b3 PI -L- STA. 97+50 LT END SP. CUT DITCH
‘5 680 EL. 695.82 EXISTING GROUND I-Ell:- ggs.e1ps+5o RT 680
S L . .87
i B
N PI -L- STA. 105+50 RT
3| 670 670
2
660 660
SEE SHEET 10 FOR -L- PLAN
S|_650 650
N
:\: 95 96 97 98 99 100 101 102 103 104 105 106 107 108
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THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2/23CE 26
-RPCZ- RW SHEET NO.
670 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLE[TE PLANS
660 DO NOT USE FOR /W ACQUISITION
PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
650 BEGIN. CONSTRUCTION HIGH POINT o o S
—RPC2- STA. 10+00.00 —RPC2— STAJ0+60.03
ELEV = 62928’ ELEV = 629.37
Pl = [+00.00
640 % £ ?523'49 PROPOSED GRADE Z’f /?2%%9 Pl = 174500 640
K = 167 VC = 50’ EL = 62338 ENOGONSTRUCTION
K = 232 %c = 2185/0' —RPC2— STA I8+14.84
= ELEV = 62258
630 | A (=)0.6892% 630
—t——————u———e 1 (—)06892% (~1.3345%
i e el G B R
620 wx T Co8E7 620
EXISTING GROUND
610 610
600 600
BM *8
—RPC2— STA 26+44.20
153.98° LT
590 ELEV = 63120 590
SEE SHEETS 19 & 20 FOR -RPC2- PLAN
580 580
9 10 n 12 13 14 15 17 18 19
-RPA-
730 730
720 HIGH  POINT. 720
—RPA— STA.II+89.29
ELEV = 698.34
—— Pl = 1440000
710 == EL = 69635 EXISTING GROUND 710
e VC = 422
Rl 4 il i
700 i i 5 Laiatite] L I R e 700
(+)0.0750% (+)10.0694% = O (+00694% —~ P Riaust =suums
o S -
N fSsateas
690 ~ END CONSTRUCTION 690
S ~RPA=STA 23+8485
™~ ELEV = 6619/
\ \ i
680 o 680
BEGIN CONSTRUCTION Pl= 2040900 =~ __ Pl = 23+00.00
~RPA=STA. 10+00.00 % i §57 —_—— % 662.99
AR ey PROPOSED GRADE
670 670
660 BM * (03 (=).2729% 660
~RPA- STA 1549848
167644 LT
ELEV = 68400
650 650
SEE SHEETS 7, 8, & 10 FOR -RPA- PLAN
640 640
10 n 12 13 14 15 16 17 18 19 20 21 22 23 24




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2I23CE 27
-RPB- RW SHEET NO.
710 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
() INCOMPLETTE PLANS
STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
700 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
690 BEGIN CONSTRUCTION e S
— — NC LICENSE NO. F-0112  +(919) 878-9560
~RPB="STA. 10+00.00 — EERNC==N
ELEV = 6668 Camn It
-~ ™~
~ ~ e
680 Pl = 1347170 EPzcqt EXISTING GROUND ~ 680
L EL = 66074 L
— L reser K=160 _~ ~ D T T e e e e e T
K = 598 -~ s T
670 P PROPOSED. GRADE ~ 670
(2476 //
=T (=).5486 Z
~ .
660 S 54Ee> (—)0.300%% 660
_____________ (~)o3000z " T T °
650 24 RCP ///j 650
P.
-RPB- STA. 19+50 RT
640 EL. 654.47 640
BM * 104
—RPB- STA 18+53.05
88077 LT
630 ELEV = 65859 630
SEE SHEETS 8 & 14 FOR -RPB- PLAN
620 620
10 n 12 13 14 15 16 17 18 19 20 21 22 23
-RPB-
690 690
END CONSTRUCTIION
480 -RPB~ STA. 3549343 480
ELEV = 66059
LOW POINT Pl =_26+00.0[0 EXISTING GROUND HIGH POINT Pl = 3348594
-RPB- STA 25+5270| CL Z 9300° ~RPB— STA 33+3795 | EL = 66365
AR LEV = 657.27 l i T
670 ESSEeesee-LyadNiaiiadaadgnanaEE HELE 15_ i PROPOSED GRADE ELEV = 66271 K = 15/ 670
PI -RPB- STA. 27+00 LT A P e L
. . ————— (+)0.8398% 00— (4748,
660 -RPB- STA. 25+00 LT gedafociddi -RPB- STA. 27+50 LT mazsagmmms —— 2 660
EL. 653.71' . EL. 654.67 - e eRERFRRRR AN
) (+)0.8398% - (+)08200% - -~
& (—0.3004% +) 3@%/ (4)33368% _, \\ i
gl mmmmmm o L e e e e M A e S AT
N | 650 Eifount ol -RPB- STA. 31+33.99 LT B SEREREEEEE) 650
= -RPB- STA. ) 29+50 LT EL. 658.23' T
S END SP. CUT DITCH EL. 656.72
N “RPB- STA. 28+50 RT
| s40 EL. 655.23' 640
- O
q BEG. LAT. BASE DITCH 12°X14° RCBC HYDRAULIC | DAT A
3 ysnssmnES -RPB- STA. 27+89 RT
> 2 ARALLCARRLRERA i EL. 623.00 STA-RPB- 27+49
z 630 26008/ LT DESIGN  DISCHARGE = 3,/00 CFS 630
N -RPB- STA. 28+35 RT — 3 -RPB- STA. 33+25 RT
> EL. 617.30' BASE | DISCHARGE = 3400 CFS it 13- 40!
N BASE  FREQUENCY =100 YRS T . END LAT. BASE DITCH
3 620 s BASE HW_ELEVATION = 6288 FT -RPB- STA. 35+25 RT 620
& Vs S OVERTOPPING DISCHARGE = 5430  CFS EL. 611.30'
z ﬁ:?g,d S OVERTOPPING FREQUENCY = <500 YRS
T OVERTOPPING ELEVATION = 6342 FT
12'x14 RCBC DATE OF SURVEY = 10/20/0 —_ _ _(10500%
610 Ry e e e e e B e S M S S S W S RS 610
=642 FT
AEORPE-OF-SUAVEY SEE SHEETS 6 & 8 FOR -RPB- PLAN
N ) 600
[[9}
g 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37




THE PROJECT REFERENCE NO. SHEET NO.
R LANE E = T
- - RW SHEET NO.
710 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLE[TE PLANS
00 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
690 BEGIN CONSTRUCTION e st
=RPC- STA. I0+00.00
ELEV = 66419
HIGH POINT Pl = 14+0000
680 Pl = 1+40.00 ~RPC— STA. 1343751 EL = 668l 680
EL = 666J6' Ve = 370°
— VO i  3zuammmcolely K =18 PROPOSED GRADE LOW_POINT
K =237 Pl= 2040000
670 —RPC— STA 19+84.82 Eé = g\gg}gol 670
] (HOTT3I% o ()56/7% ELEV = 66087 =
. / % o (D67 K ]
(DAOTI g (HOTTIE iSRS =y =i K = 150
=T DT (=) ; \ mEnL
660 it et S S SR S 0 SR Dt (Josroey \‘0/ — 660
\ (=)56/7x #iye36%  _ ___—
e ———— T
BEG. SP. CUT DITCH e
-RPC- STA. 11+83.44 RT END SP. CUT DITCH SaES: -RPC- STA. 17+00 RT __— —
650 EL. 662.20' BEG. SP. LAT. V DITCH s EL. 659.26' _ — 650
-RPC- STA. 14+65.18 RT -_—_r—— — —
EL. 660.60'
640 640
EXISTING GROUND
BM * 104
ot e
630 ELEV = 65859 630
SEE SHEETS 6 &9 FOR -RPC- PLAN
620 620
10 n 12 13 14 15 16 17 18 19 20 21 22
-RPC-
710 710
700 700
END CONSTRUCTION
690 -RPC- STA. 2640403 690
2 ELEV = 66901 ?
Pl = 25+35,00
680 EXISTING GROUND py = 2348500 EL T eero0 680
EL = 66559 K =120
< VC = Il
$ K = 224
5 670 670
8
N
3
— S| 660 660
g PROPOSED GRADE
5| 650 650
<
R
5
9
3| 640 640
z
630 630
SEE SHEET 9 FOR -RPC- PLAN
S|_620 620
Y
:\: 22 23 24 25 26 27




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2/23CE 29
-RPD- RW SHEET NO.
760 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLE[TE PLANS
DO NOT USE FOR R/W ACQUISITION
750 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
740 oo ot a2 e
730 730
EASNE=== NN~ o
-
720 PP 720
BEGIN CONSTRUCTION
=RPD= STA. 10+00.00
ELEV = 689.54
710 PROPOSED GRADE 710
5y v
Z/L=_ ”59’}71,%9 EXISTING GROUND VC = 3/5
= 63l K =96
700 %C_— /82’ 700
= 597887 - — END SP. CUT DITCH
™~ 0963742 SoEihns, mas (B END_SP,
690 L= it . (+ 381147 e = 5 BEsdeccas EL. 7oa. e o0 AT 690
\/ i N TTTrg02%98y— 7 T-|m == 1775
680 PI -L- STA. 13+#03.25 RT | gy * 22 PI -L- STA. 15+88.41 RT 680
EL. 688.40’ —-RPD—- STA /5+30.37 EL. 687.55 SEE SHEETS 9 & 15 FOR -RPD- PLAN
-RPD- STA. 12+73.34 RT 19062 LT
EL. 654.47 ELEV = 68208
670 670
10 n 12 13 14 15 16 17 18 19 20 21 22
-RPD-
760 760
750 750
EXISTING GROUND — P| = 25+60.00 END CONSTRUCTION
740 Pl.= 23+50.00 5(% Z 7526%80 =RPD- STA. 26+39.04 740
50 = 72%%;1/' K = 99 ELEV = 72983
K -+ 96/ — — — \ —
730 S RasEsans aannr oo ~—(II43%__o (+100380% ] $5oateas S 730
- (+)16/437. sanans Sha
- \ /
3 NG /
5 720 ~_ 720
%j &
> U
B F| 710 PROPOSED GRADE 24" RCP Il 710
&
N
[\
<
5] 700 700
S
s
>
3
3| 690 690
2
BM * 104
—RPD- STA 23+8893
680 2052.30' LT 680
ELEV = 65859 SEE SHEETS 7 & 9 FOR -RPD- PLAN
S L670 670
N
:\: 22 23 24 25 26 27 28




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 30
-RPE- RW SHEET NO.
750 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
40 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
730 i Nowmt oL T2
BEGIN CONSTRUCTION
720 —RPE~ STA. 94185 720
ELEV = 69496 o= IR0
— % £ :1389352' EXISTING GROUND
T Foamn ARl SRR RN R RS jumy
710 Pl = 9+61.00 K = 57 Pl= 146800 B2 Saas ~~—_ 710
EL = 69457 LOW. POINT EL = 69668 PRORORR P ARADS —
—RPE- STA. 10+84.90 Yo -~
ELEV = 69410
700 // 700
(+07814% . (+)0.3003% —
T — (707935 (—)0.53/97' (H07814% TN TR L AT
690 N 2 761492 == NN PZaERRS ot 690
~ S~ —_— —~
- ~o e =~ = — / s
S namEEE — ~— i SumAES S BEG. SP. CUT DITCH
S — T3R8 TVRRET T T L -RPD- STA. 21+90 RT
_ =880 EL. 696.42' L= bR78a
680 jx ( 680
30" RCP- il
30"RCP I/ 30" RCP 1l END SP. LAT. DITCH
P STA DI b T -RPE- STA. 18+42.12 RT
’ : EL. 693.78'
670 670
SEE SHEETS 7 & 10 FOR -RPE- PLAN
| 660 660
8 9 10 n 12 13 14 15 16 17 18 19 20 21 22
-RPE-
740 ~RPE~ STA.33+6/76= 740
—RPH- STA.46+55.59
HIGH_ POINT
730 =naassnsmnn ~RPE- STA.33+#55.32 730
—RPE—= STA 29+0167= Eé = 72%02?2 ELEV = 707077 END BRIDGE
—RPG— STA.6/+78.30 K = /58 -RPE— STA 35+40.0
720 EXISTING -GROUND END BRIDGE BEGIN BRIDGE Pl = 33-{-84_100 720
—RPE— STA.29+76.30 -RPE— STA. 3341085 % = ?305%’5/
BEGIN BRIDGE K'= 86
710 . RPE-STA 285230 i E 710
st — EEREEERENES (o704 Y Y (237257
P —_—
s =~ 552 -~ ~ L ‘—o—///*——- s rre——
5| 700 ~ L e | (DIT044% . 700
[} SN 7 (+)0.3 A DGE\ | ——— ]
o~
5 i |
- o 6% PROPOSED GRADE e | 690
(&) ~
g. ™ r— ~— |
5| 680 Al 680
§ | = i
/%‘ T S~
S |
3] 670 670
2
660 660
SEE SHEET 7 FOR -RPE- PLAN
S 650 650
Y
X 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36




r\roadway\pro /\shi\R2/I23CE _rdy_psh3I_pfl.dgn

37472011

THE

PROJECT REFERENCE NO.

SHEET NO.

L AN E R—2I23CE 3
'RPE' RW SHEET NO.
720 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
. INCOMPLEIE PLANS
7 PROPOSED GRADE PRELIMINARY PLANS
Ll DO NOT USE FOR CONSTRUCTION
BEGIN BRIDGE E’L; 45930590 —RPE— STA. 42+09.28= e T o ur
—RPE— STA. 4/+10.28 Ve = 200 -Y— STA.78+9590 e S st
700 K =107 rama o
—~RPE= STA.44479.0/=
—RPF— STA.38+59.22
690 690
END BRIDGE
I\ “RPE- STA. 45+4/.28
680 680
-RPE- STA. 37+25 RT PI -L- STA. 39+00 RT [
EL. 670.00' EL. 663.00"
—
670 T o 670
2 40000/
660 THEe T 660
EXISTING GROUND
\\ BNNG SR o S G
N \C\J\’/e N =
650 \ X766 / 650
B%PE /0457' 1 +45.23 \ \\\ E:EDLA;+ABA4E+I1)(];TR¥
—RPE— STA 4/+45. ~ -RPD- .
. N EL. 639.38
640 22554 RT ~ <. 640
ELEV = 65859 r
SEE SHEET 7 FOR -RPE- PLAN
630 630
36 37 38 39 40 41 42 43 44 45 46 47 48 49
-RPE-
710 710
700 700
84" RCP Il HYDRAULIC DATA
STA =RPE= 55+69
DESIGN DISCHARGE = 298 CFS
690 DESIGN FREQUENCY = 50 YRS 690
DESIGN HW ELEVATION = 6437 FT
BASE  DISCHARGE = 345 CFS
BASE FREQUENCY = 100 YRS
BASE HW ELEVATION = 6448 FT
680 OVERTOPPING DISCHARGE = 587 CFS 680
LOW POINT OVERTOPPING FREQUENCY = 500+ YRS
-RPE— STA. 52+98.98 OVERTOPPING ELEVATION = 653.0 T
—RPE— STA. 5/+67.42= ELEV = 65220
670 ~L- STA 6r+4684 PROPOSED. GRADE 670
e AN T
85%Eaatt T -RPE~ STA 54H7.20=
58 Pl = 5149500 A\ “RPG= STA 32+9064
660 Seaase= oA Ve o o AN 660
= K =96 \
! L TN Y
650 -RPE- STA. 56+25 LT 650
7= EL. 636.00'
L3657~ 120690%
640 (9 RS e T T 640
———————— -RPE- STA. 59+75 LT
EL. 644.80
630 84' RCP Il 630
SEE SHEETS 7 & 9 FOR -RPE- PLAN
620 620
49 50 51 52 53 54 55 56 57 58 59 60 61 62




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2I23CE 32
-RPE- RW SHEET NO.
730 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
20 66" RCP Il HYDRAULIC DATA INCOMPLEIE PLANS
z STA=RPE= 6764 PRELIMINARY PLANS
DESIGN DISCHARGE = (32 CFS RIGK D0 NoT' USE Fof CONSTRUCTION
DESIGN FREQUENCY = 5 YRS e s ot
DESIGN HW ELEVATION = 668.0 FT s MDD S e
7‘|0 BASE  DISCHARGE = |5/ CFS NC LICENSE NO. F-OT2  +(919) 878-9580
BASE FREQUENCY =100 YRS
BASE_HW_ELEVATION = 6685 FT
OVERTOPPING DISCHARGE = NA CFS
OVERTOPPING FREQUENCY = NA YRS
700 OVERTOPPING ELEVATION = NA FT 700
—~RPE— STA.62+3372=
_ —RPC— STA 26+2403
690 Saue! 690
A= 6310000 PROPOSED GRADE HEEE
EL = 67500 L
o _—
680 T — e e 680
e mEEEEAS +10.9500% L P
SR R0 e, crbereve NE (+)0 5
- =TTt (+)2~0 —— /
670 e T e \/ T 5 670
= “RPESTA, 63%75 LT \\ 46 / EXISTING GROUND
EL. 652.50 - (+) 53 /NBEG. LAT. BASE DITCH
66" RCP /Il = -RPE- STA. 68+25 RT
660 EL. 665.40 660
490 ee s AR R AR ERRRRRNRO Se=s2 s LA cianun R ERRRARAN BM * 22
__—————'"‘{'t)_liz_——__ END AR E DIT 51‘;/7356_ L?’TA 7315146
-RPE- STA. 67+73 RT -RPE. !
650 EL. 662.60' Sragasrs et s Siad ELEV = 68208’ 650
; - SEE SHEET 9 FOR -RPE- PLAN
640 640
62 63 64 65 66 67 68 69 70 71 72 73 74 75
-RPE-
730 730
720 720
710 710
EXISTING GROUND
700 pe R R Al aRRERzaRana END CONSTRUCTION 700
-RPE- STAT78+0982|  EL = 687.J8’ “APET STA 6118506
S ELEV = 68676 Yo s ELEV = 6846!
3 B s SRR Bl Pl= 8/+300 Pl= 8/+63.00
5| 690 ausaEans N o EL = 68525 El = 68486 690
5 (0950074 ~ o ¥ (-)05825% (2)O7807% (~)0.9999%
g
— J 680 680
O
§ PROPOSED GRADE
a
5| 670 670
<
S
s
N
3| 660 660
z
650 650
SEE SHEETS 9 & 15 FOR -RPE- PLAN
S |L640 640
N
:\: 75 76 77 78 79 80 81 82 83




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2I23CE 33
-RPF- RW SHEET NO.
720 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
o BEG/N CONSTRUCT/ON DO NOT USE FOR R/W ACQUISITION
7 % PRELIMINARY PLANS
—RPF— STA. 10+00.00 DO NOT USE FOR CONSTRUCTION
ELEV = 68382 e s ot
700 pustr o cuou 1oy
Pl.= 12+00.00
o
690 i Pl = /5+00.00 690
Kk-=-3454 EL = 67555 EXISTING GROUND “RPA- STA22+4/.38
_ 4 aRdnl 128 ~RPB~ STA.I0+0000
680 ] 680
— T ~G
N23pay . — T ™~
670 670
\
PROPOSED GRADE sn H
660 T EEE 660
36" RCP Il HYDRAULIC DATA Sosaneas //
STA.—RPF= 2245 \
DESIGN- DISCHARGE = 83 CFS /
650 DESIGN FREQUENCY. =50 YRS \ 650
DESIGN HW ELEVATION = 6560 FT /
BASE - DISCHARGE = 9% CFS
BASE  FREQUENCY = Joo YRS
BASE _HW_ELEVATION = 6574 FT 36" RCP. Il
= o =
OVERTOPPING ELEVATION u: Nﬁ FT SEE SHEETS 13 & 14 FOR -RPF- PLAN|
630 630
10 n 12 13 14 15 16 17 18 19 20 21 22 23
-RPF-
700 209'XI0" RCBC HYDRAULIC DATA 700
STA.-RPF— 3I+85
DESIGN DISCHARGE = 25500 CFS
DESIGN FREQUENCY = 50 YRS
690 DESIGN HW ELEVATION | = 643.2 FT 690
BASE  DISCHARGE = 2800 CFS
BASE FREQUENCY = /oo YRS
BASE HW_ELEVATION = 6468 FT
e OVERTOPPING DISCHARGE = 4018 CFS Pl = 36+80.00
680 - ™~ OVERTOPPING FREQUENCY = <500 YRS EL = 647.42 680
e ~N OVERTOPPING ELEVATION = 6545 FT VC = 345
-~ RN EXISTING GROUND DATE OF SURVEY = 10/2010 K =97
ghsscoes N W.S.ELEVATION LOW_POINT
670 P NS AT DATE OF SURVEY — = 6243 FT —RPF— STA 36+5202 670
/ \ Pl = 32+0000 ELEV = 64892
/s EL = 65460
§ e Em=sEmasss=sasszs . L N K< ey RPF— STA. 3640243
= ~ g = = - 4I=
5 660 N 7 \\ ZRPH- STA 59+5/.94 660
M 4 ] Il
% \\ (123247 (=).4958%
>
_ 5] 650 & PROPOSED GRADE NT . \ Y~ 650
S 24' ROP IIf S END LAT. V DITCH z
Y N -RPE- STA, 32+75 RT /
& \:\J/ EL. 620.44' LT EEEERS SN J
S N NS e N
g BEG. LAT. V DITCH N SN / N /
s -RPF- STA. 30+50 RT N g ~
< EL. 652.61" /7 -~
5| 630 ~ i 630
%_. i N L - ,./
N
_‘/[ BM * (04
620 e A Egggs—l LsTTA 36+27.04 620
rrraRans ooy SEE SHEETS 8 & 14 FOR -RPF- PLAN
S Ls10 610
N
:\: 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 34
-RPF- RW SHEET NO.
710 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLE[TE PLANS
00 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
690 st orn ceclns o
~RPF~ STA 43+8/.32=
A Pl = 4342000 T e, EXISTING GROUND
EEEREaR, = 43+
680 / Ne—_ \ EL = 66070 ,7 - —_ ~RPF= STA 48+7657= 680
- / 4 YeLm o0 / A\ —RPG— STA. 375385
N / \
670 —rpE- sTA 38+5922= [/ —— / N L e 670
“RPE- STA 4417901 \ / i N
Pl = 3648000 \ / ] et
660 EL = 647.42 50% ¢, (11050007 BN s Samna g SeERRERaas o 660
VC = 345 2
K =97
— — — EEE /
650 — 650
(+1207507% PROPOSED GRADE
640 640
630 630
SEE SHEETS 7 & 8 FOR -RPF- PLAN
620 620
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
-RPF-
740 740
—RPE— STA 62+40.50= LT BRIEE
730 —RPH= STA 32+2I74 FRREHRTARR 57 730
~RPF= STA 60+23.29= Pl = 6049500
BEGIN BRIDGE 5 , Y
720 ~RPF~ STA. 59+22.84 720
-—————_—_—_
710 T/| 710
[l
m i |
) PROPOSED GRADE ! . i /
=| 700 | | , j 700
3 ' | |
_§r | | 1 - /-—)-
g | ; v
— o] 690 | : | e Snan e 690
W I L — =
% | ) i
< PI -RPF- STA.
5| 680 — EL 606500 680
R F N
5 . P -RPF- STA. 58+00 LT
g ~ Sag T EL. 693.50’ . d H
3| 670 ~ — > v -RPF- STA. 63+00 LT 670
g EL. 685.78
€ —V BM * 103
N A RPF— STA 6/+25.2
N 7422 RT
660 18" RCP 1V e BEG. LAT. V DITCH ELEV = 68400° 660
-RPF- STA. 55+25 LT SEE SHEETS 7 8 9 FOR -RPF- PLAN
EL. 669.80'
S 650 650
Y
:\: 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65




r\roadway\pro \shi\R2I23CE _rdy_psh35_pfl.dgn

37472011

THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 35
-RPF- RW SHEET NO.
770 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLE[TE PLANS
60 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
750 Ve = 500 NG LICENSE NO. F-0T12  +(919) 878-9560
K =92
HIGH POINT
~RPF= STA. 716055
740 PROPOSED GRADE ELEV = 73033 - \P T =T 740
\
7 =
(+)1.2000% T
730 R - 730
/
FR=Taa i YA _/ ’-_’_ —
—— B IZ ; - = T+ 289607
720 e = g aee: 720
B '5 1 55/0_/-,/—’ ~
— = -RPF- STA. 72+00 RT
/ e EL. 725.62'
710 VN miiLdingt i re Chl R EL. 724.00 EXISTING GROUND 710
/ AT PI -RPF- STA. 65450 LT ;
/ 559 EL. 712.00 PI -RPF- STA. 70+75 RT
2\ BEG. SP. CUT DITCH EL. 722,00
/. -RPF- STA. 68+50 RT
700 e &x EL. 720.0%’ 700
/
690 690
SEE SHEETS 7, 9, & 10 FOR -RPF- PLAN
| 680 680 |
65 66 67 68 69 70 71 72 73 74 75 76 77 78
-RPF-
740 740
730 730
720 EXISTING GROUND 720
END CONSTRUCTIION
-RPF~ STA. 87T+216
710 Pl = 85+02.00 ELEV = 694.08 710
EL = 69533 P|= 864300 Pl= 86+70.00
%c_= /gg’ EL = 6945F  EL = 694/8
700 R R L R 700
( )4.222 \
4 T : s
ooz PR P (~07387% 1057897 © (—)02‘3727
690 1 ] 690
j SRPFC STA. B0V LT 0\ PROPOSED GRADE
480 30" RCP Il EL. 695.53 30" RCP I 680
BEG. SP. LAT. V DITCH
-RPF- STA. 79+84 LT
EL. 701.20'
670 670
660 660
SEE SHEET 10 FOR -RPF- PLAN
650 650
78 79 80 81 82 83 84 85 86 87 88




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 36
-RPG- RW SHEET NO.
710 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
00 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
690 S S e
680 680
BEGIN CONSTRUCTION
- -RPG= STA.10+00.00
670 ELEV = 6466/ 670
PROPOSED GRADE
660 ELTIEels 660
650 ‘ 650
EXISTING GROUND
640 640
630 630
SEE SHEETS 5 & 6 FOR -RPG- PLAN
620 620
10 n 12 13 14 15 16 17 18 19 20 21 22
-RPG-
710 710
-RPG— STA 32+9064=
700 =RPE—= STA. 54+7.20 700
BEGIN BRIDGE END_BRIDGE
690 Pl= 30+4000 -RPG—- STA. 32+61.08 —RPG— STA 33+61.58 690
EL = 67487
~RPG= STA 22+7922= 4 R aar AN L——//
680 ~RPC= STA. 10+00.00 jEasRRA R E R 680
g
3 END SP. CUT DITCH
S 670 <RPG- STA. 35+75 LT 670
8 EL. 658.83'
N
S
— N 660 660
Wl R e e e e e e e e e e e N e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Q s jg4h-—-T T et
8 EXISTING GROUND \ P S S (4338 S —
5| 650 \ R e SRt e 650
g 84" RCP V. HYDRAULIC DATA \ / P
9 STA —RPG- 28465 \ BEG. LAT. BASE DITCH // BEG. LAT. BASE DITCH
3| 640 DESIGN DISCHARGE = 328 CFS -RPG- STA. 30+67 RT -RPG- STA. 31+89 RT 640
S DESIGN FREQUENCY =50 YRS \ EL. 633.50 EERE oy EL. 634.00
& DESIGN HW ELEVATION = 6408 T Lo ~ BEG SP. CUT DITCH
BASE  DISCHARGE = 380 CFS ~ -RPG- STA. 33+30 LT
BASE FREQUENCY = 100 YRS # = %5 040987 EL. 650.70
630 BASE _HW_ ELEVATION = 6414 T T r 630
OVERTOPPING DISCHARGE =/ NA CFS — —— ==
OVERTOPPING FREQUENCY =/ NA YRS - SEE SHEETS 6 & 7 FOR -RPG- PLAN
OVERTOPPING ELEVATION =/ NA FT n
- 84'RCP V
S|Ls20 620
Y
:\: 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
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THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2I23CE 37
-RPG- RW SHEET NO.
740 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
NS INCOMPLE[TE PLANS
STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
730 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
720 s vorm cuclry oo
-RPG— STA 46+699/= END BRIDGE
P Eeans e Y= STA 94+4678 =RPG— STA. 49+84 ‘amm|
BEGIN BRIDGE THEAT 212067 7 ~ |
710 S= PROPOSED GRADE RPG— STA. 45+69.3 (+) / .. 710
RPG— STA 37+008! DGE
END BRIDGE BRI i
= - = mmma N AEEEE [
~RPG— STA 37+53.85= RPG= STA. 3914683 I/i
700 =RPF— STA 48+7657 : , /1 700
I I |
) I i i
|
690 I I / i 690
e e e ansa e BRIDGE | ! ESEee
i | | //-RPG= STA 4941805~
680 ___——/i L —— |l / =RPH- STA 34+5855 680
—
A N END LAT. V DIT % HiGH_POINT :
/ | N I35 7 RBE RPG= STA. 49+4960
670 | N EL. 662.50’ B ELEV = 7/3.46 670
/ | ot
/ i = EXISTING GROUND B%Pé /Og‘TA 47+9365
660 T = 307.20° RT ' 660
Sassass HHHT & ELEV = 68400 SEE SHEET 7 FOR -RPG- PLAN
-RPG- STA. 39+60 LT
EL. 667.50' Eudiioddnd
650 650
36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
-RPG-
740 740
730 p/= 5943000 730
EL = 7707’
ot EXISTING GROUND
720 720
(41212067
710 Easeoey i 710
P/ = 58+60.00
i EL = 6837F
~ it
= N
700 \\ //\/ e 700
BEG. LAT. V DITCH N / e
-RPG- STA. 52+50 RT —-RPG— STA. 59+8/.58= P
690 iR B EL. 705.29 SR ST ——__ 69
. 705.59 PROPOSED GRADE ~RPG— STA 61478.30= ]
—RPE— STA 29+0I67
680 680
BEG, V DITCH
670 -RPG- STA. 63+00 RT L 670
EL. 665.78' |
(+) 03000%
660 660
SEE SHEET 7 FOR -RPG- PLAN |
650 650
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64
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THE

PROJECT REFERENCE NO.

SHEET NO.

L AN E R—2I23CE 38
_RPG_ RW SHEET NO.
710 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION
700 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
Pl = 65+/500 e T
690 EL = 666968’ i
P Ve = 200’
o K=fe EXISTING GROUND
680 680
Pl = 73+50.00
670 EL = 6557V 670
VC = 200"
K =20l
660 660
-RPG- STA. 65+50 RT P A - e aa
EL. 666.53' PROPOSED GRADE (N3497% " (~)03543% ESNERNENE e
650 Smafneeat L scasedaa 650
640 640
BM * 104
—RPG=_STA 75+/8.03
30146' LT
630 ELEV = 65859 630
SEE SHEETS 7 & 8 FOR -RPG- PLAN
620 620
64 65 66 67 68 69 70 71 72 73 74 75 76 77
-RPG-
700 700
690 690
680 END-CONSTRUCTION 680
b= geesoo | P STA 87276
g(/:L ==a%tgg§6 e ELEV = 66439
670 K = 1549 670
Pl = 80+50.00
LOW  POINT ElL = 65323 PROPOSED GRADE
—RPG— STA. 79+5/.74 %c =/43600' (+).4464
e = T T T T T
L (==
N Sec " e - /_
650 ~ (~0.3543% (+116999% H ~ 650
N - ~ 2e9'XI0° RCBC HYDRAULIC DATA
N STA.~RPG= 80+88
640 AN —~ DESIGN DISCHARGE = 2500 CFS 640
e 7~ DESIGN- FREQUENCY =50 YRS
g Py e DESIGN- HW- ELEVATION- = 643.2 FT
s BASE DISCHARGE = 2800 CFS
N EXISTING GROUND BASE FREQUENCY =100 YRS
630 N f BASE HW—_ELEVATION = 6468 FT 630
OVERTOPPING DISCHARGE = 4018 CFS
\ OVERTOPPING FREQUENCY = <500 YRS
2 OVERTOPPING ELEVATION- = 6545 FT
D AL BASE D TER DATE OF SURVEY = 10/20/0
620 BEG. LAT. BASE DITCH -RPG- STA, 82+50 AT WS.ELEVATION 6043 FT 620
éEfGéziT%' 80+35 AT EL. 626.50 SEE SHEETS 8 & 14 FOR -RPG- PLAN
610 610
77 78 79 80 81 82 83 84 85 86 87 88




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R-2123CE 39
-RPH- RW SHEET NO.
730 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLE[TE PLANS
20 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
710 fusr oent ey -t
700 e 700
—— = = " Pl= 20477.00
o BEGIN CONSTRUCTION Pl = 16+80.00 Ssacass El = 68797
—RPH~- STA 8+0.39 Gl ediae TP padeyaie
690 ELEV = e7378 Pl= 1046100 K = er —— —ZRPH~ STA I9+5643= ) 690
EL = 67609 §ei (HIBTSIZ
Ve = 180’
K = 2343 /\/.”"/( A %E“ i
680 e A H0BUIL_ ST e j 680
i —— e (~) 0.3000%
Y (+10.92/8% (+)0.8449 B mnAmm=sSARAABAREBAEENEE o EERsAma s (~)02993% (+) 0.8/987,
BEG. SP. T DITCH
470 PI _-RPH- STA. 16+73.64 LT -RPH- STA. 20+50 RT 670
EXISTING GROUND “RPH- STA. 15+23.28 LT  EL. 679.30' EL. 684.29
EL. 679.75'
660 660

BM * 102
=RPH= STA I+20.39

7.0 RT
ELEV = 67445
650 650

SEE SHEETS 15 & 16 FOR -RPH- PLAN

640 640
8 9 10 n 12 13 14 15 16 17 18 19 20 21
-RPH-

740 740

730 730

720 720

Pl = 30+40.00
—RPH=STA. 29+66.52 VC = 355 7
ELEV = 69804 K=& /
S -RPH- STA. 23+50 RT —— PROPOSED GRADE
*E 700 PN EL. 686.51' 700
3 N
g N Y
Tl 690 < BSsEuEE 690
o 3 o _ ——
N (H)1.2025 /, \\ Tl ———
§ (1143007 L _ _ - - A N =TT
< LTSS TSI 508,
=)o z
E 680 HO0e% EXISTING GROUND 680
i: -RPH- STA. 33+25 RT
3 PI -RPH- STA. 21+70 RT -RPH- STA. 23+20.13 LT EL. 685.78
§] 670 EL. 683.93 EL. 684.60' END SP. CUT DITGH 670
Z BM * 22 -RPH- STA. 34+00 RT
—RPH- STA 28+37.29 EL. 686.00
73.29LT
660 ELEV = 68208 660
SEE SHEETS 7, 9, & 15 FOR -RPH- PLAN

§ 650 650
:\: 21 22 23 24 25 26 27 28 29 30 31 32 33 34




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2/23CE 40
-RPH- RW SHEET NO.
730 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
20 DO NOT USE FOR R/W ACQUISITION
7 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
F = 50368
RRas = T
~ = RALEIGH, NORTH CAROLINA 27609-3960
71 0 - ~ _— — £e: %C=— 9530’ NG LICENSE NO. F-0T12  +(919) 878-9560
T Pl = 43+3000
s CSFRRE EL = 68005
nme JCAEE Ve = 250’
700 ~RPH~- STA 34+58.55= Tl T K = 287 700
—RPG—| STA. 49+I18.05 EXISTING |GROUND mroizrn =
— \\ ~RPH~ STA 43+08.57= LW POINT gﬁ ’; g;i 2@"55?2‘
690 —[— STA. 82+812] ~RPH= STA. 43+4542 : 690
PROPOSED GRADE '\ ELEV = 680.32
Tk Dt i \ e EEREMESSEsmEEEmEaNmsEEmEEmEmEuE o
680 IR N == ! ] SR edmenduaSESSESEEERemamdsesk st ot MO 680
o N 030002 NN (F104886% OT#10.3812% or s =N
————————————————————— ~ - I SNREEEE
\ /
S~
N -
670 N - 2 mih: 670
-RPH- STA. 37+50 RT END SP. CUT DITCH N
EL. 678.37 -RPH- STA. 41+50 RT
EL. 677.17
660 660
650 650
SEE SHEET 7 FOR -RPH- PLAN
640 640
34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
-RPH-
700 HIGH POINT 700
~RPH- STA 56+3502 Pl = 5847500 SllaidRN:LEiRZEatItiin
690 PROPOSED GRADE b bt ~RPH—| Sta. 57+10.58= K = 26 END BRIDGE 690
B2 + ~RPH~- STA. 60*19.58
—RPH— STA 56+0.93 ugdEcliltda oL ]
(HO3BIZ% o, (~)25986:,
680 680
3N AN HH | I
670 e — ' | 670
s ausamamumasmazdzdnd | |
e
i S | |
]
3 s60 T i | | 660
EXISTING GROUND flo——
AR AR -RPH- STA. 60+50 LT
o §‘ 650 | Bn e EL. 638.15' 650
&
B
Al
<
5| 640 640
S = (=1 0.3000%
> L B B e e B e
s
>
s N
g| 630 BM _* i04 e e e e e ] 630
£ —RPH—- STA 55+88.74
& 408 LT
ELEV = 65859
620 620
SEE SHEETS 7 & 8 FOR -RPH- PLAN
S|_610 610
Y
S 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
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THE PROJECT REFERENCE NO. SHEET NO.
L AN E R=-2I23CE 4
-RPH- RW SHEET NO.
710 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
36" RCP V' HYDRAULIC DATA 84" RCP V' HYDRAULIC DAT A
STA-RPH- 63#85 STA -RPH- 69+89 INCOMPLE[TE PLANS
700 DESIGN DISCHARGE = 42 CFS DESIGN | DISCHARGE = 328 CFS o0 NOT TR TOR pUT Aoy
DESIGN FREQUENCY =50 YRS DESIGN FREQUENCY =50 YRS PRELIMINARY PLANS
DESIGN HW ELEVATION — = 6338 = FT DESIGN HW ELEVATION — = 6408 — FT Do NOT USE Fof CONSTRUCTION
BASE DISCHARGE = 58 CFS BASE DISCHARGE = 380 CFS
BASE FREQUENCY = 100 YRS BASE FREQUENCY = 100 YRS T
690 E_HW_ELEVATION = 634) FT. E_HW _ELEVATION =~ = 6414 FT o ceoi e
OVERTOPP/NG DISCHARGE = NA CFS OVERTOPP/NG DISCHARGE = NA CFS
PPING FREQUENCY = NA YRS PPING FREQUENCY = NA YRS
QVERTOPPING ELEVATION = NA FT OVERTOPPING ELEVATION = N FT
Pl = 66+0000
680 EL = 6670° 680
VC = 400°
K =15 PROPOSED GRADE
— B == SN =
670 BassCaa: EsaEacSaRid 670
~
(031007 il T
660 660
PI_-RPH- STA. 64150 LT /
EL. 630.20' -RPH- STA. 69+00 LT
PI -APH- STA. 65+50 LT ., /
650 PI -RPH- STA. 62150 LT 7.95 EL. 639,00 650
EL. 637.55 /
L -BEH- STA- 63485 LT EXISTING GROUND /
49 . fH03000% . / 640
ERaRmanet e
it o 84 RCP V. /
630 03521 030772 | SaEst. e SREERAERSiRAAREED / 630
~— — — T ANEN]
T —— L o v EESE07 /7 SEE SHEETS 6 & 8 FOR -RPH- PLAN
PI _-RPH- STA. 63+50 LT v
EL. 630.11
620 620
62 63 64 65 66 67 68 69 70 71 72 73 74 75
-RPH-
700 700
690 690
680 680
FL = eag00" A ST A RTRgT END CONSTRUCTION
VC = 400 R ST RPH~- STA 88+21.95
670 iz 398 PROPOSED GRADE FLRY = 64080 670
T L posme oo
660 JEEassscmmpenRR R R Ry ‘ VC = 0’ VG = il Pl = 87+8485 660
S T K =745 K = 907 EL = 64647
Nl —
650 T T s 650
(15903
EXISTING GROUND EE=a
640 640
630 630
620 620
SEE SHEETS 5 & 6 FOR -RPH- PLAN
610 610
75 76 77 78 79 80 81 82 83 84 85 86 87 88 89




THE PROJECT REFERENCE NO. SHEET NO.
v L AN E R-2I23CE 42
- - RW SHEET NO.
760 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
INCOMPLETE PLANS
750 DO NOT USE FOR R/W ACQUISITION
BEGIN CONSTRUCTION PRELIMINARY SLANS
—YI- STA. 13+00.00
7 40 NC LICENSE NO. F-0T12 +(91) 878-9560
Pl = 13+5000 Pl = 1445000
730 EL = 71942 EL = 71906 E/L = /6775721320 730
Ve = 20 = i e
_ K= 69 Ve = 300 o
K = 214 Ve = 200" BEG. LAT. V DITCH
= -Y1- 1 ¥
720 Veroz000% (2036007 . (~yromsy fo2® ELrT0s 10" 720
—_— e e [ L ] = s
e T ooy T T OI05% o (=Ju500%
710 e == 710
299007 ~ === _ _ L TITAEsE — -
. LAT. V DITCH
-Y1- STA. 20+00 RT
700 EL. 712.38' 700
END LAT. V DITCH
-Y1- STA. 22+00 RT
EL. 706.50
690 690
680 680
SEE SHEETS 15 & 21 FOR -Y1- PLAN
670 670
12 13 14 15 16 17 18 19 20 21 22 23
-Y1-
750 750
END CONSTRUCTION
—Y/- STA 355400
740 ELEV = 72I77" 740
Z/L= 273/5%?8?0 Z/L = 3755003£0
_ Pl = 25+60.00
SESN BRIOSE % L 72/5258 i END BRIDGE Pl ="3[+00.00 =71
—YI- STA 24+07.85 = 265 T : —
720 K =136 VI~ STA. 27 #3776 EL = 7065 (1133528 =0 S 371 720
K =
) [ (+008522/ o (NIOI9% [
“\" e e — ~ — = D -
5|-710 = 08522 [~ 7 < . oIy L 710
o SRRt 0 \ N ngMNAREEARESANL WEEEN: = . _ 78
& (~1145565 / (J03200%~ ~ T~ - - )
5 END LAT. V DITCH
— E 700 \ / ARRRERd ARSRASEA AR -Y1- STA. 33+00 RT 700
8 \ / BEG. SP. CUT DITCH : EL.1711.69
N -Y1-_STA. 29+50 RT -Y1-_STA. 31+00 RT
< \ / EL. 708.84 EL. 706.21' PI -RPH- STA. 32+20 LT
5] 690 \ EL. 705.70 690
5 /
s gmung
E\ -~
3| 680 680
S END LAT. V DITCH
< - In N +
EL. 711.69 B)ﬁg/ *égz SRsiaEns
670 LTI ST ETORY 670
83404 RT
ELEV = 67445 SEE SHEETS 15 & 22 FOR -Y1- PLAN
] | -660 660
Y
S 23 24 25 26 27 28 29 30 31 32 33 34 35 36




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2I23CE 43
-Y- RW SHEET NO.
740 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
NS INCOMPLE[TE PLANS
3 0 STV{Dlglgh mht:‘]:::ds (Assstoc%s, Inc. DO NOT USE FOR R/W ACQUISITION
7 NC uccr“s(:uriuszr g—nséw PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
720 pustr o cuou 1oy
710 710
_ Y- STA. 48+00 RT
IEuaS EL. 682.82'
700 e 700
A S R N L END SP
A =Y-
T =l EL. 680.08
690 Buua henel ot SO R RS LN 690
EXISTING GROUND e s SNARNENAE ANSREAR T
Ao (=) 13700 B
680 e A A e P e e AR e 680
670 670
660 660
SEE SHEETS 12 & 13 FOR -Y- PLAN
650 650
38 39 40 41 42 43 44 45 46 47 48 49 50 51
Y-
700 700
690 690
680 e J— EXISTING GROUND 680
670 EEREiCzonanssezadn e 670
~=L60y PI -Y- STA. 60+00 LT TR s = L
s LT EL. 650.00 T e R
g ==L o == Ll L
= BEG. LAT. BASE DITCH T—all mand e e
3| 660 -Y- STA. 56+50 LT it T e 660
3 EL. 673.89 s BEG. LAT. BASE DITCH
N PI -Y- STA. 59+00 LT s = V= - 6147
3 EL. 661.00" W EL. 645.30'
— Q 650 RN (RS 650
'“ (S 3/g755—-
N IS T A END LAT. BASE DITCH
__________ ot Y- . 66+
% 640 --~—-~__1_J_§7_2_2~0Z EL. 631.20 640
S| HHE e e e e e e e e e e e
9 END LAT. BASE DITCH | o e
3 BASECDITCH H-HHH A T et
3| 630 -Y- . 61147 L T2 630
z EL. 645.30
620 620
SEE SHEET 14 FOR -Y- PLAN
S Ls10 610
N
:\: 54 55 56 57 58 59 60 61 62 63 64 65 66 67




EEAN E PROJECT REFERENCE NO. SHEET NO.
R-2I23CE +
730 Y- CONSTRUCTION A R T
CORPORATION ENGINEER ENGINEER
NS INCOMPLE[TE PLANS
STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
720 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
710 s Mo Cuoti s o
700 700
END LAT. V DITCH
690 -Y- STA. 96+70 LT 690
BEG. LAT. V DITCH Er-Leen-7p e e
EL. er8.21 e e e
680 e — T -_._:-_____(ﬂ-j-i—éég.z ————————————————————————— —A 680
e e T T A e T T EXISTING GROUND
670 [ 670
660 660
650 650
SEE SHEETS 7 & 9 FOR -Y- PLAN
640 640
88 89 90 N 92 93 94 95 96 97 98 99 100 101
Y-
730 730
720 720
710 710
700 700
Q ERaRRSRand BEG. SP. H
g EIESTAs o0 AT Bl eanar o on BT _END SP. CUT DITCH_
S . . -Y- STA. 113+00 RT Y- STA. 115+92 RT
g‘ 690 EL. 677.89' EL. 667.99' 690
g T N B T AT e e e e L L L
o ':‘, 680 __________ (_+)_0'_34_67—z ——————————— T T ————h~~~~§ 680
IR} T e e L L T T
S EXISTING GROUND §uG £a = 9-394q7
§ 670 ST B~ (s, 670
R A
/§ END LAT. V DITCH
8| 660 -Y- STA. 114+80 RT 660
2 EL. 671.78'
650 650
SEE SHEET 15 FOR -Y- PLAN
§ 640 640
:\: 104 105 106 107 108 109 110 m 12 13 14 15 16 nz




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2I23CE 45
-Y- RW SHEET NO.
710 CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
N INCOMPLE'E PLANS
STV/Ralph Whitehead Associates, Inc. DO NOT USE FOR R/W ACQUISITION
700 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION
690 Juon oI oL Tt sato
END LAT. BASE DITCH
680 BEG. 'LAT. BASE DITCH Y= ~ 12372 LT EXISTING GROUND BEG. SP. CUT+DITCH 680
LT FL- 166362 ] END SP. CUT DITCH
— -Y- : +00 LT
T EL. 658.85
670 e e e 670
gy e e T e S
R A A = T T e
660 Ny i Cliger . |- 660
BEG. SP. LAT. BASE DITCH - 2%
<Y- STA. 126450 LT
EL. 664.02'
650 650
- LT
640 EL. 653.00 640
630 630
SEE SHEET 16 FOR -Y- PLAN
620 620
120 121 122 123 124 125 126 127 128 129 130 131
Y-
680 680
670 670
660 SSasanatescaon oes SARRREAEE 660
o Eimn T T TTTY — —
650 PR 650
PI -L- STA. 136+00 RT o : T T —
S BEG. LAT. BASE DITCH =L- : + 136424 RT e NNARNEEE
§ -Y- STA. 131+65 RT . . EL. 637.80 T et
5] 640 EL. 631.04 ERadSnansancy==tasand 640
g EXISTING GROUND =T
8 -Y- STA. 135+60 RT / ,90'
o EL. 623.80 oy
_ g 630 A o0
8 H ey
S i MBS M NS S A ESEREEEA=ESES AR
§ 620 620
S
5 E DITCH
g BRRE + RT
§ 610 EL. 623.80 610
2
600 600
SEE SHEET 17 FOR -Y- PLAN
S_590 590
N
:\: 131 132 133 134 135 136 137 138 139 140 141 142




THE PROJECT REFERENCE NO. SHEET NO.
L AN E R—2I23CE 46
74 % 'Y' RW SHEET NO.
670 6°X8" RCBC HYDRAULIC DATA CONSTRUCTION ROADWAY DESIGN HYDRAULICS
CORPORATION ENGINEER ENGINEER
STA -Y— 148+00
DESIGN DISCHARGE = 1027 CFS
DESIGN FREQUENCY = 50 YRS INCOMPLE['E PLANS
660 DESIGN HW ELEVATION = 623.0 FT
BASE DISCHARGE =113/ CFS PRELIMINARY PLANS
BASE FREQUENCY = 100 YRS Do NOT USE FOE CONSTRUCTION
BASE HW ELEVATION = 6264 FT
OVERTOPPING DISCHARGE = 1,22 CFS e
650 OVERTOPPING FREQUENCY = <500 YRS oo ot a2 e
OVERTOPPING ELEVATION = 626.2 FT
DATE OF SURVEY = 10/20l0
W.S.ELEVATION
AT _DATE OF SURVEY = 606 FT BEG. LAT. BASE DITCH
640 -Y- STA. 146+50 RT 640
e e ARTARE SRR EL. 625.75' END LAT. BASE DITCH
_ ‘s\\\§\ EL. 622.04
630 630
. PI -L- STA, 148+50 LT eSS EREEEESsRESESEEEmEESSEEEE
620 ~_ EL.7674.00 - 620
-~
\r\J\g ,/’—
REZENS e EXISTING GROUND
o G Ry
~ = =YY= -
610 D~ PG ? EL. 598.07 610
—/——/_._/./’ ~ o "
_/—’/—(4’)4 8 ; \\\
600 3 ~ 600
END. LAT. V DITCH &
BEG. LAT. BASE DITCH
530 EL. 800.87 590
. T SEE SHEET 18 FOR -Y- PLAN
580 580
142 143 144 145 146 147 148 149 150 151 152 153 154 155
Y-
670 670
660 660
650 650
END SP. CUT DITCH
BEG. SP. CUT DITCH .
640 ~Y- STA. 157+50 LT BEG. LAT. V H 640
EL. 624.59’ -Y- 167+00 RT
o EL. 623.76’
3
:3 630 HH BEammamas=asmma=SsmaEmSEmasssmESmEsmESmESmasmasssmsssmszaszas 630
H T T L 0080k e e e e
§‘ — === =TT T T T T (050007 3
~ _BEG, LAT. V DITCH
- o, 620 EXISTING GROUND S~ -Y- STA. 169+50 RT 620
R END SP. CUT DITCH ~ o EL. 598.43'
S BEG. SP. CUT DITCH -Y- STA. 160+50 RT >
E -Y- STA. 157+00 RT EL. 625.06' < Ly
=l 610 EL. 623.31 2 610
S TN
s RN
5 R
3 =
S| 600 S 600
z A
590 590
SEE SHEETS 19 & 20 FOR -Y- PLAN
S |L580 580
N
S 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170
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