STATE OF NORTH CAROLINA
DEPARTMENT-OETRANSPORTATION

1L I CELVIT T X CSE AT IITN

BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY

October 18,2012

U. S. Army Corps of Engineers
Regulatory Field Office

151 Patton Avenue, Room 208
Asheville, NC 28801-5006

ATTN: Ms. Sarah Elizabeth Hair
NCDOT Coordinator
Subject: Application for Individual Section 404 Permit and Section 401 Water Quality

Certification for George Liles Parkway — from South of SR 1304 (Roberta Road) to
SR 1341 (Weddington Road), Cabarrus County; Federal ID No. STP-00S(46),
NCDOT Division 10; TIP No. R-2246B.

Debit $570.00 from WBS Element No. 34408.1.1

Dear Ms. Hair:

The North Carolina Department of Transportation (NCDOT) proposes to construct an extension of
the George Liles Parkway. This section of the Parkway (Section B) will extend from just south of
Roberta Road northward to Weddington Road, the southern extent of the existing Parkway. The
proposed project consists of constructing a four-lane, median divided facility on a minimum of 200
feet of right-of-way. The section of the project extending from US 29 (Concord Parkway) to
Weddington Road will be on new location, and will include a Multi-Use Path (MUP), to be
constructed adjacent to this section of the Parkway.

This application package consists of: the cover letter, Purpose and Need Statement, ENG form 4345,
 EEP mitigation acceptance letter, interagency hydraulic design review (4B) meeting minutes,
interagency permit drawing review. (4C) meeting minutes and actions taken, Stormwater
Management Plan, Monitoring Plan, permit (hydraulic) drawings, and half-size roadway plan sheets.

PURPOSE AND NEED

Please see that attached “Purpose and Need” statement that highlights the relevant information from
the Environmental Assessment, as provided by FHWA and NCDOT-PDEA.

MAILING ADDRESS: TELEPHONE: 919-707-6100 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 Schedule

Table 1 provides the proj ect limits and let dates for each section of the George W. Liles Parkway
project.

Table 1- Pro'ect Schedule

Section o , Pl‘OJ ect Limits 0 ol Let Date
A NC 49 to Just south of SR 1304 (Roberta Rd) “post-year”
B just south of SR 1304 (Roberta Rd) to SR 1431 (Weddington Rd) 04/16/2013
C SR 1431 (Weddington Rd) to SR 1555 (Grand Canyon Rd) Constructed*

* A permit for R-2246C was issued on October 1, 2003, and construction has been completed.

NEPA DOCUMENT STATUS

In September 1996, NCDOT prepared an Environmental Assessment (EA), and in January 1999,
NCDOT prepared a Finding of No Significant Impacts (FONSI) for the entire R-2246 project,
which was referred to as the “Concord-Kannapolis Westside Bypass Extension” at that time.
The R-2246C section of the project was permitted in 2003, as noted in Table 1 (above).
Subsequently, a Right-of~-Way Consultation was prepared for the R-2246B section of the project
in 2009. Copies of these documents are available upon request.

INDEPENDENT UTILITY

R-2246B is in compliance with 23 CFR Section 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 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 reasonable
foreseeable transportation improvements.

The following is in support of logical termini for the B section of the project: R-2246B ends at
Roberta Road and the design year (2035) traffic drops by 50%. The B section (north of Roberta
Rd.) carries over 33,000 vpd (almost double present day traffic), which is well over capacity for
a two-lane road. The A section (south of Roberta Rd.) drops down to under 22,000 vpd which is
far less critical in terms of capacity. Roberta itself carries over 17,000 vpd with the heaviest
movements to/from the B section, which further demonstrates the need for additional capacity in
the B section.

RESOURCE STATUS
The project is located in the Yadkin-Pee Dee River Basin and lies within USGS Hydrologic Unit

03040105. All of the streams (unnamed trlbutarles) w1th1n the project flow directly or indirectly
to Coddle Creek.
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Jurisdictional Delineations

A Notification of Jurisdictional Determination (JD) (Action ID SAW-2009-1452) was issued by
the U.S. Army Corp of Engineers (USACE) on November 30, 2009, for the delineation of
jurisdictional resources, and an “On-Site Defermination for Applicability to the Mitigation

Rules” was issued by NCDWQ on July 20, 2009. Subsequent to the Multi-Use Path (MUP)
becoming part of the project, a site visit with the Agencies was conducted on October 4, 2011, to
assess the resources in this area. The NCDWQ issued an “On-Site Determination for
Applicability to the Mitigation Rules” for the MUP portion of the project on November 22, 2011.
The USACE issued a JD for the MUP portion of the project on July 23, 2012 (Action ID 2012-
01175). ‘

WILD AND SCENIC RIVERS
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).
303(d) LIST

Section 303(d) of the Clean Water Act (CWA) requires states to develop a list of waters not
meeting water quality standards or which have impaired uses. Coddle Creek, in the reach to
which the tributaries in the project area flow, is listed in the Final 2010 303(d) Impaired Waters
List for Turbidity. As such, Design Standards in Sensitive Watersheds will be implemented.

IMPACTS TO WATERS OF THE U.S.

Surface Waters

Permanent impacts are proposed to 1,377 linear feet (If) of jurisdictional streams, 38 If of which
is for streambank stabilization. All jurisdictional streams within the project are perennial. The
impacts are for the placement of roadway fill, the installation and/or replacement of various pipes
and culverts, the creation of low-flow benches with associated bank stabilization at inlets and
outlets of the culverts, and the placement of riprap for stream bank stabilization. Temporary
impacts are proposed on 0.04 acre (209 If) of jurisdictional streams. Temporary impacts will be
necessary for construction and removal of various pipes and culverts. Detailed impact data are
presented below in Table 2.

Additionally, permanent impacts are proposed to <0.01 acre [12 square feet (sf)] of a

jurisdictional pond for the installation of 26 sets of 8” X 8” piles for construction of the MUP
boardwalk. ‘
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Table 2. Impacts to jurisdictional streams in Yadkin-Pee Dee River Basin (HUC 03040105)

Perm. fill . USACE

(RCBC) 156 1f - & DWQ

Perm. fill

29+77-L- to . USACE
1 99+80.L. | Ferennial C (channel fill/ 179 If & DWOQ
excavation)

Temp. fill -- <0.01 ac --

Bank 38 1F¥ - DWQ
2 35+30-L- Perennial C stabilization .
‘ Temp. fili - <0.01 ac. --

Perm. fill USACE

(RCBC) 266 If - & DWQ

Perm. fill

3 98+39-L- Perennial C (channel 13 1f _ USACE
. & DWQ
excavation)

Temp. fill - 0.01 ac. -
109+05 to . USACE
112:400-L- Perennial C Perm. fill 384 If - & DWQ/

4 ' Perm. fill
109417 -L- | Perennial C (channel 321f - USACE
, . & DWQ
excavation)
‘ USACE
122+00 to . Perm. fill 209 If - & DWQ
5 1234+00-L- Perennial C
Temp. fill - <0.01 ac. -~

* Mitigation for bank stabilization impact required by DWQ ~ not required by USACE.

Y yvalue based on rounding, due to some of the individual impacts being <0.01 acre (4 X 0.01ac. = 0.02 ac.)

o Impacts requiring mitigation (based on total mitigation required by the USACE [2:1] exceeding that required by DWQ [1:1]).

Note: The 12 sf of pond impacts and 6 sf of wetland impacts from the installation of the MUP boardwalk piles are not included in
the table and do not require mitigation.

Wetlands

Permanent impacts are proposed on 0.27 acre of riparian wetlands, comprised of the placement
of 0.25 acre of permanent fill, the excavation of 0.01 acre, and the mechanized clearing of 0.01
acre (and 6 sf for the MUP boardwalk piles). The wetlands occur within the Yadkin-Pee Dee
River Basin (USGS Hydrologic unit 03040105). There will be 0.02 acre of non-jurisdictional
impacts to a wetland at Site 4 for hand-clearing for the construction of the MUP boardwalk.
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Detailed impact data are presented below in Table 3. A brief description of each impact is
included in the permit site descriptions on the following pages.

Table 3. Impacts to jurisdictional wetlands in Yadkin-Pee Dee River Basin (HUC 03040105)

..~ | Riparian/ v L _ Permanent
S Ite No’ _ Non-Riparian o ImpactType Impacts
1 Riparian Permanent Fill 0.04 ac. yes
) o Fill / 36” RCP 0.12 ac.
4 Riparian yes
Mechanized clearing <0.01 ac.
Fill 0.08 ac.
48” RCP Excavat'ion <0.01 ac. ves
Mechar.nzed <0.01 ac.
. clearing
5 Riparian -
Fill 0.01 ac.
MUP / Excavation <0.01 ac. yes
47 RCP Mechanized
. <0.01 ac.
clearing
. Total: . 7 ac

¥ 0.02ac of wetland impacts for hand-clearing associated with the construction of the MUP boardwalk are
not included in table (not a jurisdictional impact).

Y The 0.27 acre of wetland impacts is based on rounding the values, due to some of the individual impacts

being <0.01 acre.

Site by Site Summary of Jurisdictional Impacts

Permit Site 1: A UT to Coddle Creek will be impacted by the installation of a 150-foot long,
2@13°X10’ Reinforced Concrete Box Culvert (RCBC), and from the excavation of the stream
bottom and banks to match the stream grade and width upstream and downstream of the RCBC,
and a small amount of fill for the stream segment between the adjacent end of the RCBC and the
excavated channel. One of the culvert barrels will be an overflow barrel and will have a 2-foot
sill at the inlet end, and the RCBC will be installed one foot below grade to facilitate aquatic
passage. One-foot low flow benches (with associated bank stabilization) will be constructed
within the area of stream excavation impacts at the inlet and outlet ends of the overflow barrel to
facilitate natural stream conditions.  There will be temporary stream impacts from the
installation of riprap that extends beyond the stream excavation impacts. An adjacent wetland
will be impacted by roadway fill.
e Permanent Stream Impacts: 335 If
- 156 If: stream routed through RCBC
- 179 If: stream fill/channel excavation
e Temporary Stream Impacts: <0.01 ac
e Permanent Wetland Impacts: 0.04 ac
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Permit Site 2: A UT to Coddle Creek will be impacted by riprap for bank stabilization associated
with the installation of an Energy Dissipater Basin.

e Bank stabilization Impacts: 38 1If

e Temporary Stream Impacts: <0.01 ac (for pipe removal - see below™)

* As part of construction, a 72-inch Corrugated Metal Pipe (CMP) carrying an unnamed
tributary (UT) to Coddle Creek, located approximately 130 feet upstream of the Energy
Dissipater Basin at Permit Site 2, will be removed. This will result in 54 feet of daylighting
to the UT. After the pipe is removed, NCDOT proposes to match the stream and floodplain
grade with the existing upstream and downstream portions of natural ground (see Mitigation
Plan). The site is already within NCDOT right-of-way. NCDOT proposes to replant the
affected area with native vegetation. The area is currently a maintained/disturbed
community. This will restore approximately 25 feet of riparian buffer to either side of the
UT. Please refer to the attached planting schedule (Mitigation Plan). NCDOT will visually
monitor the site for three years to ensure vegetation reaches jurisdictional status. The
removal of the pipe, matched grading, and planting will mitigate 54 feet of stream impacts.

Permit Site 3: A UT to Coddle Creek will be impacted by the installation of a 200-foot long,
2@13°X 9’ RCBC and from the excavation of the stream bottom and banks to match the stream
grade and width upstream and downstream of the RCBC. One of the culvert barrels will be an
overflow batrel and will have a 2-foot sill at the inlet end, and the RCBC will be installed one
foot below grade to facilitate aquatic passage. One-foot low flow benches (with associated bank
stabilization) will be constructed within the area of stream excavation impacts at the inlet and
outlet ends of the overflow barrel to facilitate natural stream conditions.  There will be
temporary stream impacts from the installation of riprap that extends beyond the stream
excavation impacts.
e Permanent Stream Impacts: 379 If
- 266 If: stream routed through RCBC
- 113 1f: stream channel excavation
e Temporary Stream Impacts: 0.01 ac

Permit Site 4: Two sections of a UT to Coddle Creek and two wetlands will be impacted by the
placement of roadway fill. Reinforced Concrete Pipe (RCP) will be installed to maintain
hydraulic connectivity through this area. Additionally, a small section of the downstream end of
the UT to Coddle Creek near the pond will incur permanent and temporary impacts from channel
excavation for tying the created channel into the existing stream. The construction of the Multi-
Use Path (MUP) boardwalk will require non-jurisdictional impacts from hand-clearing of
vegetation in the wetland abutting the pond. Additionally, there will be 12 square feet (sf) of
impact to the pond, and 6 sf of impact to the abuttlng wetland, respectively, for the installation of
8-inch X 8-inch MUP boardwalk piles.
¢ Permanent Stream Impacts: 416 If
- 384 If: fill/RCP
- 32 If: channel excavation
e Temporary Stream Impacts: <0.01 ac channel excavation
¢ Permanent Wetland Impacts: 0.12 ac '
[including <0.01 ac for mechanized clearing and 6 sf for MUP boardwalk piles]
¢ Non-jurisdictional wetland Impacts: 0.02 ac (MUP boardwalk hand-clearing)
e Permanent Pond Impacts: 12 sf (MUP boardwalk piles)

Page 6 of 12



Permit Site 5: A UT to Coddle Creek and two wetlands will be permanently impacted by the
placement of roadway fill, and an RCP will be installed to maintain hydraulic connectivity.
Temporary stream impacts will be incurred at the upstream side (inlet side) of the RCP from
tying it into the existing stream. Additionally, permanent wetland impacts will be incurred for

The placement o1 Till Tor 1he consiruction of the MUP. Temporary wetland impacts will be
incurred for associated hand-clearing of wetlands for the roadway fill and MUP fill.
e Permanent Stream Impacts (fill/RCP): 209 1f
e Temporary Stream Impacts: <0.01 ac
¢ Permanent Wetland impacts: 0.11 ac
- 0.09 ac: stream fill (0.08 ac: roadway fill, 0.01ac: MUP fill)
-0.01 ac: excavation (<0.1 ac: 48” RCP, <0.01 ac: 54” RCP in MUP)
- 0.01 ac: mechanized clearing (<0.01ac: roadway fill, <0.01 ac: MUP fill)

Compensatory Mitigation

NCDOT will be providing 54 feet of on-site mitigation (see Permit Site 2 description). All other
mitigation for the project will be provided by EEP (acceptance letter attached). The offsetting
mitigation will derive from an inventory of assets already in existence within the same 8-digit
cataloguing unit. The NCDOT has avoided and minimized impacts to jurisdictional resources to
the greatest extent practicable.

Compensatory mitigation for this Iproj ect consists of the following:

Compensatory Stream Mitigation

Unavoidable impacts to jurisdictional streams on the project total 1,377 linear feet. The USACE
recognizes 1,339 If of permanent stream impacts that require mitigation, as 38 1f feet is
streambank stabilization. Stabilizing the bank of a stream does not require fill in the stream bed
and, therefore, under Section 404 of the Clean Water Act, does not constitute Loss of Waters of
the U.S. and is not subject to compensatory mitigation by the USACE. As the USACE
mitigation requirement is at a 2:1 ratio, the mitigation required by the USACE for impacts to
1,339 If of stream exceeds the mitigation required by the NCDWQ for impacts to 1,377 If of
stream, which mitigates at a 1:1 ratio (see Table 2). As previously mentioned, NCDOT will
provide 54 1f of on-site mitigation at Permit Site 2; therefore, mitigation for unavoidable
permanent impacts to 1,285 1f (1,339 1f — 54 1f = 1,285 1f) of stream has been obtained from EEP
within the Yadkin-Pee Dee River Basin (HUC 03040105).

Compensatory Wetland Mitigation

Compensatory mitigation has also been acquired through EEP for the 0.27 acre of permanent
wetland impacts within the Yadkin-Pee Dee River Basin (HUC 03040105).

FEDERALLY PROTECTED SPECIES

Plants and animals with a 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 United States Fish and Wildlife Service (USFWS) lists
two species for Cabarrus County (Table 4).
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Helianthus schweinitzii Schweinitz’s sunflower E Yes No Effect

Lasmigona decorata Carolina heelsplitter E No No Effect

*E = Endangered

An initial survey for Schweinitz’s sunflower was performed in all areas of suitable habitat along
the entire R-2246 project on October 27-28, 1998. The results of the survey resulted in a
Biological Conclusion of No Effect (presented in Section V of the FONSI). Subsequent surveys
were conducted by NCDOT biologists throughout areas of suitable habitat within the R-2246B
project area on October 8, 2008 and October 12, 2010. No occurrence of Schweinitz’s sunflower
was observed. A review of NCNHP records, updated in April 2012, indicates no known
occurrences within 1.0 mile of the study area. As such, the Biological Conclusion for
Schweinitz’s sunflower remains No Effect. The project is scheduled for an updated survey in the
Fall of 2012.

An initial survey to assess all perennial streams along the entire R-2246 project for Carolina
heelsplitter habitat was conducted on October 27-28, 1998. The results of the survey resulted in
a Biological Conclusion of No Effect (presented in Section V of the FONSI). On October 6,
2008, a subsequent mussel survey and habitat assessment was conducted on Coddle Creek and a
UT to Coddle Creek (designated Stream SA in NRTR Update, June 2009) by NCDOT biologists.
The survey determined that there was water quality degradation and a lack of suitable habitat for
mussels, and no further surveys are warranted. Review of the NCNHP database, updated in
April 2012, indicates that there are no known occurrences of the federally protected Carolina
heelsplitter within the project study area, in Coddle Creek, or in nearby receiving waters. As a
result of these surveys, and a review of historical data, it appears that the Carolina heelsplitter
does not exist in the project vicinity. Therefore, the Biological Conclusion is No Effect. The
Freshwater mussel survey report is available upon request.

TROUT WATERS AND MORATORIA

The project is not located within a Trout County. As such, there is no trout moratorium. There
are no other moratoria for this project.

CULTURAL RESOURCES

Archaeology

An investigation was conducted by NCDOT?s staff archaeologists in 1994, to determine whether
any archaeological resources could potentially qualify for nomination to the National Register of
Historic Places (NRHP) within the entire R-2246 project and, if identified, whether they would
be affected by the project. No archaeological resources were found within the Area of Potential
Effect (APE). NCDOT recommended that no further investigations are warranted.

The State Historic Preservation Office (SHPO) concurred with NCDOT’s findings in a
Memorandum dated September 15, 1994, stating that “For purposes of compliance with Section
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106 of the National Historic Preservation Act, we concur that no archaeological resources
eligible for listing in the NRHP are within the project area of potential effect, and, therefore,
none will be affected by the proposed undertaking (see Appendix F of the Environmental
Assessment)”. -

Historic Architecture

A Phase II (abridged) survey was conducted by NCDOT Architectural Historians in 1994 to
determine the APE for the entire R-2246 project, and to identify and evaluate all significant
resources within the APE according to the NRHP. Cabarrus County survey files were consulted
in the SHPO in Raleigh, as was the National Register and State Study List. Background research
of the architecture and history of the project area, as well as existing roads and residential
development in the area, determined the boundary of the APE. An intensive survey was then
conducted by car and foot on May 18, 1994, which covered the entire APE to identify those
properties that appeared potentially eligible for the National Register. Twelve properties were
surveyed within the APE: nine residences, two residences converted to commercial use, and one
commercial building, all dating to the years between c. 1920 and c. 1940. None of the buildings
surveyed were determined to be eligible for listing in the NRHP.

The investigation was done in compliance with Section 106 of the National Historic Preservation
Act of 1966, as amended, and Section 4(f) of the Department of Transportation Act of 1966, as
amended, in conjunction with the guidelines issued by the Advisory Council on Historic
Preservation. In a Memorandum, dated November 14, 1994, the SHPO concurred with
NCDOT’s survey report (see Appendix F of the Environmental Assessment).

UTILITY IMPACTS
There will be no jurisdictional impacts associated with utilities on this project.
FEMA COMPLIANCE

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

INDIRECT AND CUMULATIVE EFFECTS ANALYSIS

A qualitative ICI Study as well as a Quantitative Assessment of Sediment and Nutrients report
(ICI Report) was prepared for NCDOT in September, 2003. This report assessed the potential
indirect and cumulative impacts of both STIP’s U-2009C (Westside Bypass) and R-2246
(Westside Bypass Extension). U-2009C, from Weddington Rd. to Mooresville Rd., has already
been constructed and traverses the more undeveloped portions of the study area, providing the
greatest change in access to the study area because of its interchange with I-85. Further, some
improved accessibility has already been realized immediately north of Weddington Rd. with the
completed construction. Therefore, many of the indirect and cumulative effects of the overall
Bypass and Bypass Extension are already likely to occur with or without R-2246.

Land use forecasts and the subsequent water quality modeling from the 2003 ICI Assessment

were based on a future build year of 2015. These forecasts were made during the peak period of
the most recent housing construction boom. Therefore, NCDOT decided to review the 2015
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Build and No Build land use scenarios from the 2003 report, and provide an updated qualitative
review of the potential indirect and cumulative impacts for R-2246.

The October, 2012 updated ICE review documents that since the 2003 report, Concord has

revised its Unified Development Ordinance and Cabarrus County updated its Zoning Ordinance
as has Rowan County. Only the Concord and Cabarrus County updates directly address stream
protection.. The Cities of Concord and Kannapohs also obtained NPDES Phase II Stormwater
Permits in 2005 and 2007 respectively.

Overall though, the updated ICE Report shows that current land use in the study area is not
substantially different to the 2003 land use. The Concord Parkway/Roberta Church Rd. Small
Area Plan has been developed by the City of Concord because planning staff expects the
construction of R-2246. The780 acre conceptual plan incorporates low impact development
approaches including complete protection of the Coddle Creek floodplain, a linear rain garden in
the mixed use campus, and substantial open space requirements.

Discussions with the local planners in preparation of the updated ICE Report confirmed that the
type of induced development forecasted in the 2003 ICI Report captures the potential
development attributable to the construction of the Bypass and the Bypass Extension. However
this development has simply been delayed due to economic conditions. The overall level of
development indicated for 2015 in the 2003 study is more appropriate for a 2020 or 2025 forecast
today.

The updated ICE Report has been reviewed by NCDWQ, and comments are being incorporated
into the Final Updated ICE Report. The Report will be forwarded upon completion.

MITIGATION OPTIONS

The USACE has adopted, through the Council on Environmental Quality (CEQ), a wetland
mitigation policy that embraces the concept of “no net loss of wetlands” and sequencing. The
purpose of this policy is to restore and maintain the chemical, biological, and physical integrity
of the Waters of the United States. Mitigation of wetland and surface water impacts has been
defined by the CEQ to include: avoiding impacts, minimizing impacts, rectifying impacts,
reducing impacts over time and compensating for impacts (40 CFR 1508.20). Executive Order
11990 (Protection of Wetlands) and Department of Transportation Order 5660.1A (Preservation
of the Nations Wetlands), emphasize protection of the functions and values provided by
wetlands. These directives require that new construction in wetlands be avoided as much as
possible and that all practicable measures are taken to minimize or mitigate impacts to wetlands.

Avoidance and Minimization:

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 Merger compliance stages; minimization measures were incorporated as part of the
project design. Minimization includes the examination of appropriate and practicable steps to
reduce the adverse impacts.
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Avoidance and minimization efforts and techniques were implemented as follows:

The asymmetrical widening design of this project best uses the existing right of way, the
existing roadways, and generally minimizes impacts to the project area.

A partial cloverleaf was initially proposed for the US 29 / Roberta Church Road
interchange. The interchange was re-designed to be a single-point diamond interchange,
reducing the required right of way, and avoiding wetland impacts. In addition to the
reduced right of way, this also allowed the interchange intersection with US 29 to be
shifted approximately 150 feet further southwest, reducing impacts on the identified
McLaughlin Road Basic Forest, a Natural Heritage Priority Area. This relocation also
addressed the Philip Morris Company’s concern about the proximity of the original
interchange to their main employee and visitor entrance.

The NCDOT’s Best Management Practices for Protection of Surface Waters will be
implemented.

Storm drainage is being discharged as far away from jurisdictional streams as
practicable throughout the project.

Grass-lined ditches have been used throughout the project where feasible, to reduce
velocity and promote infiltration.

Design Standards in Sensitive Watersheds will be implemented to minimize erosion and
sedimentation loss during the construction phase.

At Site 1, two preformed scour holes (PSH) will be constructed at to minimize erosion.
At Permit Site 1, the RBCB will be buried 1 foot below grade to facilitate aquatic
passage.

At Permit Site 1, a 2-foot sill (buried one foot) with an associated 1-foot low flow bench
will be installed at the inlet and outlet of the overflow barrel to retain natural stream
conditions. Bank stabilization will be installed along the length of the low flow benches
to maintain integrity and minimize erosion and sedimentation.

At Permit Site 2, an Energy Dissipater Basin will be constructed, with riprap installed
on the streambank to reduce erosion and sedimentation.

At Permit Site 3, the RBCB will be buried 1 foot below grade to facilitate aquatic
passage.

At Permit Site 3, a 2-foot sill (buried one foot) with an associated 1-foot low flow bench
will be installed at the inlet and outlet of the overflow barrel to retain natural stream
conditions. Bank stabilization will be installed along the length of the low flow benches
to maintain integrity and minimize erosion and sedimentation.

At Permit Site 4, a boardwalk will be constructed over the pond and adjacent wetland
for the MUP, avoiding impacts for filling the pond and wetland.

At Permit Site 5, coir matting and riprap will be installed on the side slopes and banks,
respectively, at the outlet of the 48-inch pipe to reduce erosion potential.

At Permit Site 5, coir matting will be installed on the side slopes at the inlet of the 48-
inch pipe to reduce erosion potential.

Hand clearing in wetlands, where possible, to reduce jurisdictional impacts.

SUMMARY OF JURISDICTIONAL IMPACTS

The project has been designed to avoid and minimize impacts to jurisdictional areas throughout
the Merger process and design process. However, construction of the proposed project will
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necessitate impacts to jurisdictional waters. Table 4 presents an overview of the impacts
associated with this project. ‘

Table 4 Summary of Impacts

_ Permanent | Permanent | Temporary Surface Water
. Wethnd | Sheim. |

0.27

, River Ba'sin’*

Yadkin-Pee Dee

¥ see the “Compensatory Mitigation” section of this application for a discussion of the mitigation required for the

1,285 If out of the total 1,377 If of stream impacts.

o Impacts to the pond are from the installation of 26 sets of 8” X 8” piles associated with the Multi-Use Path
boardwalk. .

SUMMARY OF MITIGATION

NCDOT will be providing 54 If of on-site stream mitigation through natural stream design at
Permit Site 2 (see Monitoring Plan Sheets). The 1,339 If of stream impact for which the USACE
is requiring mitigation, minus the 54 If of on-site mitigation, results in 1,285 If of stream impact
that requires off-site mitigation.  Additionally, there are no additional on-site mitigation
opportunities, other than that which is occurring at Site 2, for this project. As such, NCDOT has
obtained mitigation for permanent 1mpacts to 1,285 If of stream and 0.27 ac ‘of permanent
wetland impacts from EEP.

REGULATORY APPROVALS

Application is hereby made for a Department of the Army Individual 404 Permit as required for
the above-described activities. We are also hereby requesting a 401 Water Quality Certification
from the NCDWQ. 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 Subject line). '

It is anticipated that comments from the NCWRC will be required prior to authorization by the
Corps of Engineers. By copy of this letter and attachment, NCDOT hereby requests NCWRC
review. NCDOT requests that NCWRC forward their comments to the Corps of Engineers.

If you have any questions or need additional information please contact Mr. Bill Barrett by
telephone at (919) 707-6103 or by e.mail at wabarrett@ncdot.gov. A copy of this application will
also be posted at: www.ncdot.org/doh/preconstruct/pe/neu/permit.html.

Smcerely,
GregoryJ Thorpe, Ph.D., Manager

Project Development and Environmental Analysis Unit

CC:
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R-2246 Purpose and Need Statement

The ‘purpose of this project is to implement a segment of the Kanlacon (Concord-Kannapolist-Landis-
China Grove) Thoroughfare Plan® by providing an important link in the outer loop thoroughfare system.

This facility, which provides connection to I-85 and improved access to the western segments of
Cabarrus County, will remove traffic from existing congested facilities (US 29 and US 29A) and major
traffic arterials linking Concord, Kannapolis, Landis and China Grove. The existing facilities are
encumbered by signals, numerous street and driveway connections, substantial roadside interference
due to abutting development, speed zone restrictions and turning traffic. These conditions result in
limited capacity, slow travel speeds, time delays, congestion and an unacceptable level of service. The
proposed facility will improve all these conditions.

Traffic Volumes and Capacity (Level of Service)

The estimated 1998/2020 AADT (Annual Average Daily Traffic) volumes for the project are shown in
Figures 5A thru 6C of the Environmental Assessment {EA). The percentages of truck-tractor semi-trailers
and dual tired vehicles for the project area are shown in Figure 4 of the EA.

The traffic carrying ability of a roadway is described by levels of service which range from A through F.
Level of service A, the highest level of service, is characterized by very low delay in which most vehicles
do not stop at all. Typically, drivers are unrestricted and turns are freely made. In level of service B,
traffic operation is stable but more vehicles are stopping and causing higher levels of delay. Level of
service C is characterized by stable operation with drivers occasionally having to wait through more than
one red indication. Most drivers feel somewhat restricted in these circumstances. At a level of service D,
the influence of congestion becomes more noticeable. Delay to approaching vehicles may be substantial
during short periods of the peak hour. Level of service E is considered to be the limit of acceptable delay
and represents the theoretical capacity of the facility. Level of service F represents over saturated or
jammed conditions which are considered unacceptable to most drivers.

All intersections were analyzed (both existing and proposed) by the Traffic Engineering Branch using
Transyt 7 -F, a traffic signal operations modeling tool. Figure 8 shows thevanticipated level of service
with the design year 2020 traffic for each signalized intersection with the proposed geometries. The
proposed intersection geometries recommended as a part of this project are shown in Figures 15
through 18. The results for the "worst case" intersections are summarized below.

" The mutually adopted (February 8, 1988) Concord-Kannapolis Thoroughfare Plan
designates Crisco Road, Poplar Tent Road, US 29, Roberta Church Road, Roberta Road,
Stough Road, and NC 49 as a major thoroughfare. This route will serve several functions
in the area transportation network. It will become an important part of a north-south
arterial route serving western Cabarrus and Rowan Counties by linking NC 49, US 29,
I-85, NC 73, NC 136, and yet to be determined intersections in Rowan County. The
arterial will also function as part of a circumferential route west of Kannapolis and
Concord.

- Provided by FHWA September 2012



Congestion at signalized intersections can be expressed as a restriction or interference to normal free
traffic flow. Four intersections will be signalized as part of this project: NC 49, Stough Road, Roberta
Church Road, Weddington Road, and Poplar Tent Road. Based on the recommended cross section,

Roberta Church Road and Weddingtan Road will operate at 1 QS C aorhetter and Poplar Tent Road will

operate at LOS D or better in the year 2020. NC 49 will operate at LOS C or better in the year 2020 using
the ADT volumes. However, using AM Peak volumes, NC 49 will operate at LOS D or better until
approximately the year 2017; Using PM Peak volumes, NC 49 will operate at LOS D or better until
épproximately the year 2012.

A partial cloverleaf interchange will be constructed at the intersection of the proposed project and US
29. Signalized ramps will be used at their intersections with the proposed bypass. Both signalized
intersections are projected to operate at a level of service B in the Qear 2020 (See Figure 2 of the EA for
configuration of interchange on aerial).

1. Signalized Intersections

No existing signalized intersections are present along the proposed project. Signalized ramps are
proposed at the us 29 interchange. '

2. Unsignalized Intersections

Several unsignalized intersections exist along the project. These include the Crisco Road/Poplar Tent
Road intersection, the Crisco Road/Weddington Road intersection, the Roberta Church Road/US 29
intersection, the Roberta Church Road/Roberta Road, the Stough Road/Roberta Road intersection, and
the Stough Road/NC 49 intersection.

Accident History

An accident study of the subject sections of Stough Road, Roberta Church Road, and Crisco Road was
conducted by the Traffic Engineering Branch for the time period March 1, 1993 through February 29,
1996. During this time, a total of 6 accidents with no fatalities were reported on Stough Road™ a total of
24 reported accidents with no fatalities were reported on Roberta Church Road~ and a total of 19
accidents with no fatalities were reported on Crisco Road. The following is a listing of the accidents by

type:

Type Number of Accidents % of Total Accidents

Stough Road

Angle Collision 2 33.3
Vehicle Ran Off Roadway 2 333
Left/Right Turn Collision 1 16.7
Rear-End Collision 1 16.7




Roberta Church Road \

Vehicle Ran Off Roadway i3 54.2
Angte-Cottision 5 2078
Left/Right Turn Collision 2 8.3
Rear-End Collision 2 8.3
Sideswipe Collision 2 8.3
Crisco Road

Angle Collision 6 31.6
Vehicle Ran Off Roadway 4 21.0
Rear-End Collision 4 21.0
Left/Right Turn Collision 3 15.8
Head-On Collision 1 53
Sideswipe Collision 1 5.3

The resulting total accident rate for the studied sections are 61. 7 accidents per | 00 million vehicle
kilometers (acc/100 mvk) for Stough Road, 254.5 acc/100 mvk for Roberta Church Road, and 227.8
acc/100 mvk for Crisco Road. The statewide three-year average for similar routes for the years 1992
through 1994 was 212.7 acc/100 mvk (see Figures 9, 11, and 13 of the EA). The accident rate for the
majority of the subject project's existing roads is higher than the statewide average for similar routes.
This rate will likely continue to increase unless provisions are made to accommodate the projected
traffic volumes. The proposed improvements will reduce the potential for the types of accidents
occurring along Stough Road, Roberta Church Road, and Crisco Road. The proposed project will improve
the overall safety and convenience of motorists.




U.S. ARMY CORPS OF ENGINEERS
~ APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT SVSARD AL
33 CFR 325. The proponent agency is CECW-CO-R.

Public reporting for this collection of information is estimated to average 11 hours per response, including 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 the collectron of rnformatron |nctud|ng suggestrons for reducrng thls burden to Department of Defense

Budget Paperwork Reductron Project (0710- 0003) Respondents should be aware that notwrthstandrng any other provrsron of Iaw 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

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries
Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of Engineers; Final Rule 33 CFR 320-332. 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, and the public and may be made available as part of a public notice as required by Federal law. 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/or 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. - ]

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS)

1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETE
(ITEMS_.BELOW.TO.BE FILLED BY APPLICANT)

5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (agent is not required)

First - Middle - Last - First - Middle - Last -

Company - North Carolina Department of Transportation Company - '

E-mail Address - E-mail Address -

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

Address- 1598 Mail Service Center Address- .

City - Raleigh " State- NC Zip - 27699 Country -USA | City - " State- Zip - Country -

7. APPLICANT'S PHONE NOs. w/AREA CODE 10. AGENTS PHONE NOs. w/AREA CODE

a.‘ Residence b. Business c. Fax a. Residence b. Business ¢. Fax

STATEMENT OF AUTHORIZATION

1.1 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.

SIGNATURE OF APPLICANT - DATE

NAME, LOCATION, AND DESCRIPTION OF PROJECT OR ACTIVITY

12. PROJECT NAME OR TITLE (see instructions)
TIP No. R-2246B. George Liles Parkway (Section B)

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable)

Unnamed tributaries to Coddle Creek Address

15. LOCATION OF PROJECT ol s Zi
Latitude: -N 35.3843 Longitude: *W 80.6430 fty - tate- Ip-
16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions)

State Tax Parcel ID Municipality

Section - Township - Range -

ENG FORM 4345, OCT 2012 PREVIOUS EDITIONS ARE OBSOLETE. - Page1of3



17. DIRECTIONS TO THE SITE
Please see attached Vicinity Map and Cover Letter

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

The North Carolina Department of Transportation (NCDOT) proposes to construct an extension of the George Liles Parkway. This section
of the Parkway (Section B) is 3.237 miles in length and will extend from just south of Roberta Road northward to Weddington Road, the
southern extent of the existing Parkway. The proposed project consists of constructing a four-lane, median divided facility on a minimum
of 200 feet of right of way. The section of the project extending from US 29 (Concord Parkway) to Weddington Road will be on new
location, and will include a Multi-Use Path (MUP), to be constructed adjacent to this section of the Parkway.

The project will permanently impact a total of 1,377 linear feet of perennial streams, all of which are unnamed tributaries to Coddle Creek,

and a total of 0.27 acre of wetlands.

19. Project Purpose (Describe the reason or purpose of the project, see instructions)
Please see the Purpose and Need Statement, included as an attachment with the Cover Letter.

USE BLOCKS 20-23 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20. Reason(s) for Discharge
Needed in order to provide road base for new section of roadway and wider road base for road-widening.

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

Type Type - Type
Amount in Cubic Yards Amount in Cubic Yards Amount in Cubic Yards

see attached drawings.

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)
Acres  The project will permanently impact a total of 0.27 acre of wetlands (see permit attached drawings).
or
Linear Feet Impact a total of 1,377 linear feet of perennial streams, all of which are unnamed tributaries to Coddle Creek.

23. Description of Avoidance, Minimization, and Compensation (see instructions)

NCDOT will be creating 54 If of on-site stream mitigation through natural stream design at Permit Site 2 (see Monitoring Plan Sheets).
The 1,307 If of stream impact for which the USACE is requiring mitigation, minus the 54 If of on-site mitigation, results in 1,253 If of
stream impact that requires mitigation. There are no additional on-site mitigation opportunities, other than that which is occurring at Site
2, for this project. As such, NCDOT has obtained mitigation for permanent impacts to 1,253 If of stream and 0.27 ac of permanent wetland

impacts from EEP.

ENG FORM 4345, OCT 2012 Page 2 of 3



24. Is Any Portion of the Work Already Complete? DYeS [_—_]No IF YES, DESCRIBE THE COMPLETED WORK

Please note: Section C of the project was permitted in 2003, and construction has been completed. NCDOT is applying for an IP for Section
B independently.

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

a. Address- Please see Permit Sheet of for property owners list.

City - State - Zip -
b. Address-

City - State - ] Zip -
c. Address-

City - ’ State - Zip -
d. Address-

City - State - Zip-
6. Address-

City - State - ' Zip -

26. List of Other Cerliﬁcates or Approvals/Denials received from other Federal, State, or Local Agencies for Work Described in This Application.

AGENCY TYPE APPROVAL* 'DE':IL'ﬂgé‘;'ON © DATE APPLIED DATE APPROVED DATE DENIED

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

27. Application is hereby made for permit or permits to authorize the work described in this application. | certify that this information in this application is
complete and accy(ate. I rther certify that | possess the authority to undertake the work described herein or am acting as the duly authorized agent of the

104812

%NATWQE 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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Mr., Gregory J. Thorpe, Ph.D.

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

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Dear Dr, Thorpe:
Subject: EEP Mitigation Acceptance Letter:

R-2246B, Concord-Karinapolis Westside Bypass Extension from SR 1304 (Roberta’
Road) to SR 1431, Cabarrus 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 October 10, 2012, 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 o Non- Coastal ’
gp Cold Cool Warm | Riparian Riparian Marsh Zone | | Zone?2
( fi':t}’:c‘f:s) 0 0 1339 | 027 0 0 0 0

. This mitigation acceptance letter replaces the mitigation acceptance letter issued on September 18,
2012. EEP commits to implementing sufficient compensatory stream and riparian wetland mitigation credits to
offset the impacts associated with this project as determined by the regulatory agencies in accordance with the N.C.
Department of Environment and Natural Regsources’ Ecosystem Enhaincement 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.

e
If you have any questions or need additional information, please contact Ms. Beth Harmon at 919-715-
1929,

Sincerely,

Suzanni ilimek ’

EEP Acting Director

cc: Mes. Liz Hair, USACE - Asheville Regulatory Field Office
Ms. Amy Chapman, Division of Water Quality, Wetlands/401 Unit
File: R-2246B Revised

N,
- Restoring... EWW Protecting Our State | ﬁ%‘;%%‘z

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



Subject: Minutes from Interagency Hydraulic Design 4B Permit Review Meeting
May 12, 2010 for R-2246B in Cabarrus County

Team Members:

Liz Hair- USACE (present) Participants:

Marella Buncick- USFWS (present) Galen Cail, NCDOT Hydraulics
Marla Chal.nbers-NCWRC (present) Joe Dunnehoo, NCDOT Hydraulics
Polly Le:s.pmasse— NCDWQ (present) Greg Brew, NCDOT Roadway
Chris 'Mlhtscher-EPA (present) Imad Younis, NCDOT Roadway
Donnie Brew—FHWA (present) Charles Hunt, NCDOT Structures
Carla S. Dagnino-NCDOT-NEU (present) Mark Staley, NCDOT REU

Bill Barrett-NCDOT-NEU (present) Larry Thompson, NCDOT Division 10
Elizabeth Lusk -NCDOT-NEU (present)

Ryan White- NCDOT-PDEA (present)

GENERAL NOTES:

Proposed ditches will have 3:1 or flatter side slopes and meet grass swale criteria where
practical.

Where practical, rock check dams or preformed scour holes will be provided at the end of
ditches tying into wetlands.

Toe protection will be used to protect the toe of fill in wetland areas.

Culverts at JS crossings will be buried 20% of diameter up to 1°.

Sheet # 4 Station 9+52.95-L1-

Discussed the possibility of replacing ( 30 feet long ) bridge as part of the B project.
Pending replacement schedule. If include with the B section, it is anticipated a 3@10°x8’
RCBC would be needed.

Sheet #5
At station 29+50+/- -L.1- Rt. & Lt., there are proposed preformed scour holes (PSH) at
each pipe outlet. These PSHs were accepted since stormwater is treated from grass lined

ditches.

At station 30+50+/- -L.1- Rt., the installation of a grass line swale with the proposed PSH
will be investigated if additional right-of-way is acquired.



Hydro discussed the possibility of stream mitigation by removing the existing two 42” cm
pipes and driveway at station 31+75+/- -L.1- Rt. Additional Right of Way would be
needed for this stream mitigation.

There was discussion on the relocation of the energy dissipater at station 35+50+/- -L1-
Rt. The energy dissipater is located at the toe of hill, so it was decided to leave the energy
dissipater as is.

Sheet # 6
At station 38+00+/- -L1- Rt. on Roberta Church Rd., there was discussion to moving the
cul-de-sac to the east to allow for the removal of the existing roadway and pipes for a

possible stream mitigation site. This will need further investigation with the Roadway
Unit.

Sheets # 7 through #9

No discussion.
Sheet # 10

It was discussed that the hydraulic unit is investigating the possibility of detaining some
of the stormwater in the grass areas of the interchange.

Sheet # 11

At station 98+26-L-, it was discussed that the proposed drainage system would tie into the
side of the proposed box culvert. Upon review, it was requested that the drainage system
coming from the east discharge be investigated as to the possibility of discharging into an
energy dissipater or any other BMP which would provide treatment of the stormwater
from the shoulder berm gutter collection system. The drainage system coming from the
west could tie into the box culvert since it was collecting stormwater from the grass
ditches.

Sheet # 12

It was discussed to lower the grade on the 36” pipe at station 110+00+/- -L- Lt. and
possibly install an energy dissipater at the outlet of the pipe. Also, discussed lowering the
grade of the outlet ditch and placing coir matting on the side banks.

Sheet # 13

At station 122+00+/- -L- Lt., it was discussed to place more of a curve for the tie in of the
proposed ditch to the existing stream.



At station 122+50+/- -L-Rt., it was discussed that a better tie in is needed for thé
proposed ditch to the 42” pipe.

Also. discussed that the 2GIs between the two walls could be raised to allow for detention
and treatment of the stormwater.

Sheets # 14 through # 18

No comments.

Meeting édj ourned

RAHYDRAULICS\PERMITS_ENVIRONMENTAIL\Drawings\Permit Files as of 5292012\Forms &
Letters\R2246B_IA_MINUTES4B1.DOC



Subject: Minutes from Interagency Hydraulic Design 4C Permit Review Meeting
‘November 9, 2011 for R-2246B in Cabarrus County

Team Members:

Liz Hair- USACE

Marella Buncick- USFWS
Marla Chambers-NCWRC
Polly Lespinasse- NCDWQ
Chris Militscher-EPA

Donnie Brew-FHWA

Carla S. Dagnino-NCDOT-NES
Bill Barrett-NCDOT-NES
Elizabeth Lusk -NCDOT-NES

- Phil Harris- NCDOT-PDEA

John Conforti - NCDOT-PDEA

GENERAL NOTES:

(absent)
(absent)
(absent)
(absent)
(absent)
(absent)
(present)
(present)
(present)
(present)
“(present)

Participants:

Joe Dunnehoo, NCDOT Hydraulics
Larry Clawson, NCDOT Hydraulics
Greg Brew, NCDOT Roadway
Imad Younis, NCDOT Roadway
Mark Staley, NCDOT REU

James Swinson, NCDOT Utilities
Greg Sealy, NCDOT Utilities

Chris Miltscher and Polly Lespinasse were not present but provided comments prior to
meeting. See comments and responses below.

Sheet # 11

How do we minimize the impacts of the Multi Use Path (MUP) downstream from the box
culvert at sta. 98+39-L-(Lt)? It was determined that placing the MUP on the same slope

as the culvert would result in the lease stream impacts.

Sheet # 12

How do we minimize the impacts of the Multi Use Path (MUP) on the jurisdictional pond
and wetlands at sta. 110+50 to 112+50-L- (Lt)? It was determined that the MUP would be
an elevated boardwalk. The only impacts would be from the piles in the pond and the

hand clearing of the wetlands for the boardwalk.

Meeting adjourned




The following comments are those submitted by Polly Lespinasse with DWQ. The
responses will be in Italics.

DWQO Comments on R-2246R, 4C Hvdranlics Meeting, November 9, 2011

Site 1:

e Detail “LL” depicts the use of Class 1 on the benches. Given that 2-13x10
RCBCs are being installed, is Class I adequate? We require the use of Class II on
the face of the floodplain bench at a minimum in order to stabilize the bench

| initially. The coir fiber matting must be used on the top of the bench to promote
vegetation growth and hold the backfilled soils.

The outlet velocity from the box culverts are 7.1 fps. The Class I rip rap is
adequate to handle this velocity.

o The 4B notes/plans depict a PSH on the downstream left bank. The 4C plans no
longer show it — it appears to be riprap pad. Why was this changed?

It was determined that the proposed drainage structure and pipe on the lefi bank
as show in the 4B plans were not needed and therefore the PSH was removed.

Site 2:

o Please provide Detail KK. I could not locate it in the drawings I received. Please
be advised that if mitigation credit is being sought, a forested buffer must be
provided on both sides of the stream.

Detail “KK” is located on Sheet 2-1.

o The 4B plans show the dissipator pad set back from the stream. The 4C plans
show the dissipator up to the edge of the stream with impacts actually occurring
within the stream due to the installation. Why is this necessary? Why is Class I
being used on the dissipator and on the stream banks?

Moving the energy dissipater closer to the stream reduced the amount of
excavation and stream bank disturbance to construct it. The velocity across the
apron pad before going into the stream is 1.4 fps which Class 1 rip rap can
handle.



Site 3:

Is any stormwater being directly discharged into the 13x9 RCBCs?

Yes. The discharge from the grass lined median.

The 4B plans show another stream coming into the main channel on the inlet side
of the proposed culvert, where the proposed lateral base ditch is being installed.
Are there additional stream impacts due to the installation of the base ditch?

No. This site is not a Jurisdictional Stream.

Please provide the slope of the base ditch on the inlet side of the proposed culvert.
Detail EE shows Class I riprap as the material being proposed to stabilize the
lower reach of the ditch. Larger riprap may be appropriate where the ditch ties
into the stream.

The proposed ditch slope is 2.8%. The velocity in the ditch shown in Detail EE for
the ten year event is 3.7 fps. The Class I rip rap can handle this velocity.

Please provide the slope of the base ditch on the outlet side of the proposed
culvert. Detail GG shows PSRM as the material being proposed to stabilize the
ditch. If the slope is steep, then it would be appropriate to use larger riprap in the
ditch, especially where it ties into the stream. Coddle Creek is a 303d listed
stream for turbidity.

The proposed ditch slope is 5.2%. Detail GG has been revised to show Class I Rip
Rap. The velocity in the ditch shown in detail GG for the ten year event is 4.3 fps.

Detail “MM” depicts the use of Class 1 on the benches. Given that 2-13x9
RCBCs are being installed, is Class I adequate? We require the use of Class II on
the face of the floodplain bench at a minimum in order to stabilize the bench
initially. The coir fiber matting must be used on the top of the bench to promote
vegetation growth and hold the backfilled soils.

Detail “MM” has been updated to show Class Il rip rap at the face of the
Sfloodplain bench. The outlet velocity for the ten year event is 7.1 fps. Class I rip
rap can handle this velocity. As for the coir fiber matting being used on the top of
the bench, Detail “MM” shows the use of coir fiber matting on the top of the
benches.



Site 4:

The permit summary table indicates that 416 feet of stream will be impacted by
fill and 2 367 RCP__Will this stream he. conveyed fhrmlgh the 24> and 30 RCPs

before entering the 36” RCP?

Yes. The discharge from the subdivision pipe system is collected in proposed 18”
reinforce concrete pipes (RCP) and 24" and 30" RC pipes before connecting to
the proposed 36 RCP.

The permit summary table indicates there will be wetland impacts due to
mechanized clearing. I could not locate these impacts on the plans.

The mechanized clearing is located at station 110+20-L~(Lt). This wetland is a
total take due to the mechanized clearing and fill of the wetland.

Is the pond fill accounted for? Is this the 0.03 acres on the permit summary table?

There is no fill being placed in the pond. A proposed boardwalk will span the
entire pond. However, there will be 12 SF of surface water impacts and 6 SF of
wetland impacts due to piles being placed for the boardwalk. ( See Wetland
Permit Impact Summary Sheet)

Is stormwater dropping directly into the stream from the 15 RCP (where it ties
into the 24” RCP)? If so, is this stormwater getting any treatment prior to entering
the 15” RCP? '

There will be no treatment for inlets in the shoulder.
What is the slope of the “ditch” section at the outlet end of the culvert where it
ties back into the stream? Please provide a detail for the construction of this

ditch.

The proposed slope for the tail ditch for the 36 RCP is 0.5%. Detail “M’
provides a sketch for the construction of the ditch.



Site 5:

e How is the ditch on the outlet end of the culvert tying into the existing stream? It

apnears.to he tvine in at a richt anole to the existino stream
P N rd =4 L4 ~7 LJ

The proposed Special Lateral Base Ditch (Detail ‘AA’) will be curved to tie into
the proposed outlet ditch.

e What is the slope of this ditch as it ties into the stream?

The proposed Special Lateral Base Ditch (Detail ‘AA’) has a slope of 1.23%
before it ties into the stream.

o The plans show Class B riprap in this ditchline, but the detail drawings (Detail
AA) don’t show anything stabilizing the ditch. Please clarify.

The rip rap shown in the ditch is just rip rap outlet protect pads for the discharge
pipes which connect to this ditch. This ditch is not a jurisdictional stream.

e Detail Z shows coir fiber matting in the stream. The plans indicate coir fiber on
the slopes only (along with Class I riprap). Please clarify.

Detail ‘Z’ was revised to show coir fiber matting on the side slopes and not in the
stream bed. The Class I rip rap shown is for pipe outlet protection only. The rip
rap will only be placed on the side slopes.

The following comments are those submitted by Christ A. Militscher with USEPA
Region 4. The response will be in Italics.

USEPA Comments on R-2246B, 4C Hydraulics Meeting, November 9, 2011

I have reviewed the drawings and other information provided. At Site #2, plan sheet 5; I
ask that you try to get the energy dissipater pad aligned at more of an angle to the stream.
Currently, the proposed outlet from the pad is aimed perpendicular to the stream.

Turning the energy dissipater pad to a 45 degree angle with the stream would cause
approximately 14 more linear feet of stream and bank impacts and an increase in the
amount of excavation work to construct it. The velocity across the apron pad before
going into the stream is 1.4 fps.

RAHYDRAULICS\PERMITS_ENVIRONMENTAL\Permit files of 529201 1\forms & lette\R2246B_IA_MINUTES4C.DOC



_ R-2246B
George Liles Parkway Widening
CABARRUS COUNTY
MERGER PROCESS 4C MEETING

WEDNESDAY 9 Nov. 2011
Sign in Sheet
NAME ORGANIZATION PHONE NUMBER EMAIL ADDRESS'
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Project No.:

R-2246B (34408.1.1)

_Project Type:

New: Location

71512011

NCDOT Contact: Galen Cail Contractor / Designer: Joe Dunnehoo
Address:|1020 Birch Ridge Dr. Address:{1020 Birch'Ridge Dr.
' Raleigh, N.C. 27610 Raleigh, N.C. 27610

Phone:|919:707.:6711 Phone:|919.707.6711
Email:|gcail@ncdot.gov Email:|jwdunnehoo@ncdot.gov

City/Town: Concord; NiC. County(ies): Cabarrus

River Basin(s): Yadkin-Pee:Dee CAMA County? No

Primary Receiving Water: Coddle Creek NCDWQ Stream Index No.: |C

NCDWQ Surface Water Classification for Primary Receiving Water Primary: Class C

Supplemental:
Other Stream Classification: None
303(d) Impairments: None |

Buffer Rules in Effect

Project Length (lin. Miles or feet):

Project Built-Upon Area (ac.)

N/A

47.1 Ac RDWY & 1.5 Ac MUP

Typical Cross Section Description:

4ilane divided with 46 ft grass median; 12 ft-lanes and 4ft paved shoulders

Two 12 ft lanes:with 6ft grass 'shoulders

Average Daily Traffic (veh/hr/day):

Design/Future:

42,000

Existing:

General Project Narrative:

This project involves the widening of Roberta:Road (SR 1304), constructlon on new location;, ‘and construction‘of-a multl use path (MUP); There re 2 major stream crossings
on this project; There are 5 sites where streams are impacted for a total of 1240 ft, 4 wetland site are being impacted, and 1 pond crossed. Grasq swales are used whereever
possible. Grass shoulders and grass medians will provide infiliration. The side slopes-of the ditches are 4.1 or flatter for most ditches. Pipes that

areburied 20% or up:to one foot. Preformed scour holes:are used in 7 different locations. Three dry:detention basins are being installed: at the in|
basins ‘are’'not required; however, will provide a total of 5618 cf of storage or 65%:of the-require. one inch-of treatment.

re.injurisdictional streams
erchange ramps . These




Pipe/Structure
Sheet Energy Dissipator Drainage Area Dimensions Q10 v10
No. Station Type Riprap Type (ac) Conveyance Structure (in) {cfs) (fps)
5 29422-L1-(RY) PFSH Class ‘B! 2,30 Pipe 18 6.7
5 30+40-L15(RY) PFSH Class 'B' 0.38 Pipe 15 1.9
Riprap:Energy. Dissi atorl
5 35+54-L1-(RY) prap Bai‘i’n P Class | 13.88 Pipe 36 431 14
9 51450-L-(RY) PFSH Class 'B' 0:87 Pipe 15 34
9 51+86-L-(RY) PFSH Class 'B' 0.53 Pipe 18 1.3
10 62+00-L-(Rt) PFSH Class 'B' 1:98 Pipe 18 6.8
10 17+05-RPC-(Rt) PFSH Class'B' T- 018 Pipe 15 0.5
10 19+36-RPD-(Lt) PFSH Class'B' 271 Pipe 18 71
0 ves ] no Have minimum design criteria, as presented in the NCDOT Best Management Practices Toolbox (2008), NCDOT Standard Details| or FHWA
HEC-14 (July 2006), been met and verified, as applicable? If No, provide further explanantion of why design criteria was not met.

Third Edition, Hydraulic Design of Energy Dissipators for Culverts and Channels (July 2006), as applicable, for design guidance and criteria.

* Refer to the NCDOT Best Management Practices Toolbox, Version 1 (March 2008), NCDOT Standard Details, the Federal Highway Administration (FHWA) Hydraulic Engir;ering Circular No. 14 (

HEC-14),




Drainage Area

Design Treatment

Sheet No. Station SCM Type {ac) Required / Minimum Treatment
10 |[A9*50-RPD-(LH} Dry g:::tm“ 2.47 wav (¢ 1484:00 of of
10 24415 Y4(LY | Dy g:;?:“” 468 wav (cf) 5900.00 of of
10 19+85-¥4-RY | Dry g:::m" 0.98 wav (cf) 1242.00 of 1888.00 o Yes

All Dedign
Criteria Met?

These basins are not required, however, will: provide a total of 5618:cf of storage or. 65% of the require:one:inch of reatment: These three basinsitreat 2.5 ac: of impervious area.

* Equalizer Pipes to be noted as a minimization of impacts.




- MONITORING PLAN ~
R-2246B Site 2

As part of the construction, a 72” corrugated metal pipe carrying an unnamed tributary (UT) to
Coddle Creek at Permit Site 2 will be removed. This will result in 54 feet of daylighting to the
UT. After the culvert is removed, NCDOT proposes to match the stream and floodplain grade
with the existing upstream and dbwnstream portions of natural ground (refer to attached Detail
KX). The site is already within NCDOT right-of way. NCDOT proposes to replantkthe affected
area with native vegetation (refer to attached Streambank Reforestation Sheets 1 & 2). The area

is currently a maintained/disturbed community. This will restore approximately 25 feet of riparian

buffer to either side of the UT. Please refer to the attached planting schedule. NCDOT will

visually monitor the site for three years to ensure vegetation reaches jurisdictional status. The

removal of the culvert will mitigate 54 feet of stream impacts ata 1:1 ratio.



MONITORING PLAN -
R-2246B Site 2

As part of the construction, a 72” corrugated metal pipe carrying an unnamed tributary (UT) to
Coddle Creek at Permit Site 2 will be removed. This will result in 54 feet of daylighting to the
UT. After the culvert is removed, NCDOT proposes to match the stream and floodplain grade
with the existing upstream and downstream portions of natural ground (refer to attached Detail
KX). The site is already within NCDOT right-of way. NCDOT proposes to replant the affected
area with native vegetation (refer to attached Streambank Reforestation Sheets 1 & 2). The area
is currently a maintained/disturbed community. This Will restore approximately 25 feet of riparian
buffer to either side of the UT. Please refer to the attached planting schedule. NCDOT will
visually monitor the site for three years to ensure vegetation reaches jurisdictional status. The

removal of the culvert will mitigate 54 feet of stream impacts at a 1:1 ratio.
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CHANNEL /FLOODPLAIN EXCAVATION
Prop Slope Prop Slope from;:;;7//
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Min. D= 3 FT.
Max. d= 3 FT. COIRMAT ,
B= Var 8 Ft. to EX|5+|ng Excavate existing road fil
b= 5 FT. to Up and Downstream

Type of Liner= COIR MAT Naturalbround

FROM STA.36+70 TO STA.37+26 -L1- RT
EST EXCAVY = 630 CY
EST COIR MAT = 120 SY




PLANTING DETAILS

PROJECT REFERENCE NO. | SHEET NO. |

LIVE STAKES PLANTING DETAIL

LIVE STAKE

SOUARE CUT —\
BUDS (FACNG UPWARD! —\\

LIVE CUTTING
/-2 DIAMETER)
_\\ 2 - 3 Feet

ANGLE CUT 30°-45°

.V_I

1. Insert planting bar
as shown and pull handle
toward planter.

EXISTING/PROPOSED
STREAMBED
V] AT TH !
NOTEs
LIVE STAXES SHALL BE SPACED APPROXMATELY 4 FEET

ON CENTER
LIVE STAKES SHALL BE DRIVEN UNTE APPROXMATELY ¥
OF LIVE STAXE IS NITHN GROUND

4. Pull handle of bar
toward planter, firming
soil at bottom.

PLANTING NOTES:

PLANTING BAG
During planting, seedlings
shall be kept in a moist
canvas bag or similar
container to prevent the
root systems from drying.

KBC PLANTING BAR
Planting bar shall have a
blade with a triangular
cross section, and shall
be 12 inches long,

4 inches wide and
1 inch thick at center,

ROOT PRUNING
All seedlings shall be root
pruned, if necessary, so that
no roots extend more than
10 inches below the
root collar.

|= l=11=11=11
=H=l==i=0=]
II=II=II=II=II-'-I|=
2. Remove planting bar
and place seedling at
correct depth.

5. Push handle forward
firming soil at top.

BAREROOT PLANTING DETAIL
DIBBLE PILANTING METHOD
USING THE KBC PLANTING BAR

3. Insert planting bar
2 inches toward planter
from seedling,

6. Leave compaction
hole open. Water
thoroughly.

L -
(] TYPE 1 STREAMBANK REFORESTATION SHALL BE PLANTED 3 FT.TO 5 FT. FO ENGEER FENGINEER.
ON CENTER, RANDOM SPACING, AVERAGING 4 FT.ON CENTER,
APPROXIMATELY 2724 PLANTS PER ACRE.
O TYPE 2 STREAMBANK REFORESTATION SHALL BE PLANTED 6 FT.TO 10 FT.
ON CENTER, RANDOM SPACING, AVERAGING 8 FT.ON CENTER, ~ N
APPROXIMATELY 680 PLANTS PER ACRE.
] NOTE: TYPE 1AND TYPE 2 STREAMBANK REFORESTATION SHALL BE
PAID FOR AS *STREAMBANK REFORESTATION”
STREAMBANK REFORESTATION TYPICAL
| TYPE 1I |
'YYY N XXX,
| om |
STREAM
STREAMBANK REFORESTATION
MIXTURE, TYPE, SIZE, AND FURNISH SHALL CONFORM TO THE FOLLOWING:
TYPE 1
50% SALIX NIGRA BLACK WILLOW 2 ft- 3 ft LIVE STAKES
50% CORNUS AMOMUM SILKY DOGWOOD 2 ft- 3 ft LIVE STAKES
TYPE 2
25% FRAXINUS PENNSYLVANICA GREEN ASH 12 in - 18 in BR
25% PLATANUS OCCIDENTALIS SYCAMORE 12 in - 18 in BR
25% QUERCUS NIGRA WATER OAX 12 in - 18 in BR
25% BETULA NIGRA RIVER BIRCH 12 in - 18 in BR
[0 SEE PLAN SHEETS FOR ARFAS TO BE PLANTED
/B

I

DETAIL. SHEET 1 OF 2

NCD.OT.- ROADSIDE ENVIRONMENTAL UNIT

STREAMBANK REFORESTATION




PROJECT REFERENCE NO. SHEET NO.

R-22460 |

RW SHEET NO.

S —
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

2" x 2" (nominal)
WOODEN STAKE

1 n
e, g

MATTING
ANCHOR TRENCH
IN TRENCH ON 1' CENTERS
ANCHOR OVERLAP
_1ﬂ//——-on 1' CENTERS
" 2 ¥ =®m =®E 8N =W = = o li_I-I’TT—I_-;—I_I_I_-I—I—I——:_
ANCHORS ON
//////—_-3'CENTERS
DIRECTION 12.24"
OF FLOW
—_— __ ANCHORS ON
1' CENTERS
— L— 6" OVERLAY (MIN)
ANCHORS ON :
1 CeiTERS PLAN VIEW .
18"
—— FLOODPLAIN/
COIR FIBER EXISTING
MATTING GROUND
ANCHORS ON
3' CENTERS
EXTEND MATTIN ’{__ 4
TO NWSEL 6" MIN

ANCHORS ON
1’ CENTERS
IN TRENCH

MATTING SHALL BE
PLACED IN TRENCH
AND BACKFILLED

/ ANCHORS ON
STREAM BED 1' CENTERS

TYPICAL CROSS SECTION

COIR FIBER MATTING DETAIL

NOT TO SCALE

A 1*2" V

|

#10 STEEL
REINFORCEMENT BAR

4II
IAMETER BEND|

24"

1" (nominal)
STAPLE

12"

ANCHOR OPTIONS

STREAMBANK REFORESTATION

DETAIL SHEET 2 OF 2

NCDOT.- ROADSIDE ENVIRONMENTAL UNIT
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[ See Sheet 1-A For Index of Sheefs ’ oraTE P ——— wEET | 1oTAL |
° STATE OF NORTH CAROLINA s
, IN.C. - 1
N DIVISION OF HIGHWAYS 22488 L]
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CABARRUS COUNTY

R-2246B
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7~
\

LOCATION: GEORGE LILES PARKWAY FROM SOUTH OF SR 1304
(ROBERTA ROAD) TO SR 1431 (WEDDINGTON ROAD)

TYPE OF WORK: GRADING, DRAINAGE, PAVING, STRUCTURES,
AND SIGNALS

STATEWIDE TIER PROJECT

_ Permit Drawing o,
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TAIS PROVECT 15 YRR P MYy BOUNDARIES oF | > |
& 3 ~ BEGIN CONSTRUCTION WEDDINGTON ROAD
s YA~ §TA. 5+50.00 SR 1431
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APRIL COURT 7 < e Ve y ” ) ?
¢/ & L2 | | "
K7 A A 5 vo % g NN:°
\ 2 O . - A\ s g,
1 B\ 0 9 | e A\ \—sITES5 Y.
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SITE 1—
SITE 2
~L2- STA_54+34.3] LB.= S prilLP s 1
-L~ STA 23+00.00 LA. N i

~l~ STA 150+58.04 END TIP PROJECT R-2246B

g8l

-L2- STA 42+87.90=
-L]l- STA 42+87.90

END CONSTRUCTION
~Y4- STA. 40+80.00

-Ll- STA 11400.00 BEGIN TIP PROJECT R-2246B

NOTE: PART OF THIS PROJECT IS A PARTIAL CONTROLLED ACCESS PROJECT WITH ‘ACCESS BEING LIMITED TO POINTS AS SHOWN ON THE PLANS PRELIMINARY PLANS

AND THE OTHER PART IS A FULL CONTROLLED ACCESS PROJECT WITH ACCESS BEING LIMITED TO INTERCHANGES. CLEGRING, PRt SeERURREE R PR RSS™FP 20 Mo o m emr
J
S
GRAPHIC SCALES | DESIGN DATA | PROJECT LENGTH Y Propared In the Offios of: |  HYDRAULIGS ENGINSER Y s 2msion oF micHwAYS )
DIVISION OF HIGHWAYS
50 25 50 100| ADT 2013 = 22,852 1000 Birch Ridge Dr., Raleigh NG, 27610
ADT 2035 = 42,000 LENGTH ROADWAY TIP PROJECT R-2246B = 3.189 MILES e e TTICATIONS
PLANS DHY = 55 % PE
s 25 s 100 b= 10 % LENGTH STRUCTURE TIP PROIECT R-22468 = 0.048 MILES | prewr on wav pate: G.E. BREW PE StowATOR:
T = 5 9 * MARCH 18, 2011 PROJECT xnc;msn ROADWAY DESIGN
PROFILE (HORIZONTAL) Y = 60 MPH TOTAL LENGTH TIP PROJECT R-2246B = 3.237 MILES — ENGINEER
ING DATE: I.T. YOUNIS
05 10 20 * TTST 1% DUAL 4% iﬁﬁ 16, 2013 PROJECT DESIGN ENGINEER
FUNCTIONAL CLASSIFICATION * P&, PE.

\ PROFILE (VERTICAL) A URBAN ARTERIAL A AL _\_SIGNATURE: \_SZATE HIGHWAY DESION ENGINEER____J ]
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DRAINAGE DITCH DETAILS

PROJECT REFERENCE NO. SHEET NO.
R-2246B 2-H
RAW_SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENOINEER ENGINEER

PRELIMINARY PLANS

PO NOT USE FOR CONSTRUCTION

DETAIL ‘A’ DETAIL ‘D' Ly DETAIL ‘O’ DETAIL 'S’
SPECIAL LATERAL BASE DITCH SPECIAL CUT DITCH CUT DITC LATERAL V' DITCH
G beriet ] SPECIAL CUT OIT H R ! SP!CI:A.L cur .gwcu —

REVISIONS

Min,D= 1.0 F.
= 20F.

FROM STA.10+30 TO STA. 21+30-L1-{R)

DETAIL ‘B’
SPECIAL CUT DITCH
{Notte Jeclo]

5

Min.D= 1.0 Fi
Type of Liner=_PSAM Mox d= 1.0 F,

FROM STA.14+17.65 TO STA 14+50-L1-{LY
FROM §TA.12+80 TO STA12+97.45-YB-(L1]
FROM STA.14+50 TO STA, 16+50-Y5-(RY
FROM STA.37+00 TO STA, 39+OO—Y4—|L§)

Ne$$$$$$8$8898$8$

Gl

$$$$8
$$$$$D

$33EE53R L

DETAIL ‘C’
SPECIAL LATERAL BASE DITCH
{ Netto Scale)

Min.D= 1.0 H.
Mox. d= 1.0 Fh
Type of iners PSAM B= Vor.Q to 2 P,

FROM STA, 214 50-LI-{R] TO STA, 17 +75-Y1-(Rl)

Min.D= 1.0 B

Mn. D= 10 F,

FROM §TA.12+18.85 TO STA. 15+00 -SPURB-~{L1)
FROM STA.17+75 TO STA 20+50 -YI-{l4)
FROM S8TA.17+75 TO STA 20+71.98 -YI-(R)
FROM STA 13+31,32 TO STA 13+87.44 -V1-{l1)
FROM STA. 33-+41,46 TO STA 35+50 -L1-(Y)
FROM STA,23-+00 TO STA. 24+00 —L-{RY)

FROM §TA.80+00 TO STA 54+31 74 -L1-{Ri)
FROM STA.20+15 TO STA 22+30 -Y5- N
FROM STA. 44+20 TO STA.46+00 L

PROM STA. 40400 TO STA.43+90 -Li-|

DETAIL ‘E’
TOR FROTECTlQN
{Netto Scolo)
2% m
NATURAL ’t\,x‘a' son
aRoUND g
PILTER
d= 18 F. PAINC

Type of Unsr= Clams | Np-Rap
FROM STA.27+50 TO S§TA. 29+50-L1-{l4)

[

DETAIL "HH'
MEDIAN V DITCH
{Net te Tcale)

Folrt

FROM STA. 31+33,62 TO STA 32+450-l-{Med)
FROM STA 46400 TO STA. 48+00-11-{Med)

FROM STA. 37+50 TO STA, 50-+00-L1-{R1)

L’

DETAIL ‘L’
SPECIAL CUT DITCH wHINGE
{Netto $cala)

Prant
Dlich

_’J X Yioge
60 k= Min.D= 1.0 P

FROM STA, 40+30 TO_STA 41+30. M-I.-! }

FROM STA.31+32.62 TO STA. 33+50-L-
FROM STA, 29460 TO STA 31+83,82-L-(R]

DETAIL ‘M’
STANDARD BASE DITCH
{Netts Scole)

s N Noturel
3 8 foun
Min. D= 1.0 Fr. I ] l
8= 5.0 P,

STA, 31+52.83-L-{R) 183 LF @ 0.5% Grode
FROM STA.109+01.87 TO STA. 109+84 87-L-{L1)
NI LF@ 0.50% g

DETAIL ‘N’

LATERAL ‘¥ DITCH
{Notto Scals}

DETAIL F$1 DETAIL ES2
'ﬁf’:i ssgmp FALSE SUMP

-§

$=Diich Slope L

C Proposad Dilch

FROM STA, 51+00 TO STA. 51+86-L-(lY)
FROM STA. 51+86 TO STA 53+73-L-(1Y]

Front
Diich
Slope

Min. D= 10 F,

FROM STA. 24 +34,38 TO STA. 25+ 50-RPC-(LY)
FROM STA. 27+37.45 TO STA. 28+ 00-Y4-(Rt)

'p

D
STANDARD BASE DITCH
{Notta Scale)

roun t) rown

Mln. D- 1.o P L.

FIOM STA. 45+42.96 TO STA. 66+40.07-L-(R)
172 LF @ .26% Grads

DE i
SPECIAL CUT DITCH wHINGE
{Netto Scals)

Front
Ditch
Sloga

J 60 k= MinD= 1.0 F.

ROM. STA. 23+50 TO STA, 24 +50-RFa-(R]
FROM STA. 31400 TO STA. 32+00—L—(I§))

DETAIL 'Q’
SPECIAL CUT BASE DITCH
{Notto Scale)

Min.D= 10 Fi,
B= 30 F,

FROM §TA. 64+40.07 TO STA. 68+ 50-1-(R))

D L ‘R
SPECIAL CUT BASE DITCH
INotte Scale)
Ground 0w S
' D o Sloge
L]  wino= 18k
Bm 30 B,

FROM STA.12+14 TO STA.7+00 Y‘-&L(R)
i

FROM STA.25+03.94 TO STA.27+37.65

ltch
raffle Flow

-8
S=Dlich Slope

STA. 27+ 74-L1~R})  STA. 140+ 74-L~{L1)
STA.13407-Y1-(l})  STA, 146+ 74-L~(R1)
STA, 40+00-L1-{L1)
STA, 47 +74-L1-RY)
STA. 49 +74-L1-{RY)

STA. 244 74-].1:{!\1 STA, 41 +48-L-(R1)

{Not to Scale}

4—‘5"
¢ Propesed Dlich $=Ditch Slops

,,

es Chart Below} ——wa— 20° ——’I ﬂ

DETAIL FSM
PALSE SUMP
Not to| Scale}

§ Proposed Diich

Ditch Grade Duch Grade

STA. 26 + 7411 l.l] STA. 42 +75-L~{R} STA. 'I:! +49. 49—5FURB—(L1)
STA. 37+26-L1-{R1)  STA. 6-+467-Y4-{Ri] +24-SPURB-{L}
STA, 40+26-L1-{Rl)  STA.100+08-L-(RS) sm 140+76—L—(R|) oTA 0202610 T GTA 805740 Med. STA 767261l
STA. 44 +26-01-{R1)  STA, 104 +26-L~(Ri) STA 3402610 STA 82+ 24t M STA, 86 +24-L-Mod.
STA, 24+26-1-{RY) g]'r: }?Z"';:-t- g) STA. 361 76-L-Med. STA, 45+ T4-LM STA. 91+ 74-L-Med,

. 110 +26-L-{R}) STA. 39+ 76-LM STA. 68+ 26-L-M STA, 95+24-L-Med,

STA, 31+ 74-YZREV-(R] STA. B1474-L-Med. STA. 72+26-L-Mad. STA 97+ 74-L-Med.

STA, 101+26-L-Med.
STA 104+26-L-Med, STA.120+13-i-Med, STA.134+2
Mc7 2—L_M.db-Mnd. STA. 123 4 24-L-Med, STA. 136+

+26

§TA.0
STA. 113+ss—L—M.d §TA. 121 +26-L-Med. STA,140+7 ad

STA, 116 +76-L-Med, STA. 99+24-1

STA, 126+ 76-1-Med. STA.138+2

DETAIL ‘U’
SPECIAL CUT DITCH
{Nett Scols)

Freat
Ditch
Siope

FROM STA.24+50 TO STA.23+580-RFD-{RY)

DETAIL 'V’
SPECIAL CUT DITCH
{Natto Scols)

Front
Dlich
Slepe

MmDe 10 Ft

FROM STA. 37+00 TO STA 37+466.38 -Y2Rev-(RY)
FROM STA,26+00 TO STA 32400 -Y2Rev-(Lt)
FROM STA,26+30 TO STA, 31450 ~Y2Rew-{1)
FROM STA.32+50 TO STA 35+50 -Y2Rav-(R))

FROM STA,13+00 TO STA.18+00 -Y4-{RY)
FROM STA. 5+50 TO STA. 6+95 -Y4-(L1]
FROM STA. 11+50 TO STA, 6+ &
EROM §TA, 19+16.94 TO STA, I7+

FROM STA.13+87.13 TO STA.13+52 4PU lRP)

DETAIL 1))
RIP RAP AT EMBANKMENT
{Notto Scale}
Dltch
Grade

Typs olLiner= 42 TON!,CL i Np-l-‘u

.

FROM STA, 35+21 TO STA, 35+54-L1-{Ry)

DETAIL X'

SPECIAL LATERAL BASE DITCH
{Net fo Sesls)

Ground 3 [} Slops

18] MnD= 10H

B= 20 A,

FROM STA.134+50 TO STA, 139 +00-L~(Rt)
FROM STA.139+00 TO STA, 140+00-L~(Rt]

DETAIL ‘'Z'

STANDARD BASE DITCH
(Nette Scolo}

Mim D= 1.0 F.
COIR MAT Man.d= 1.0 H,
TWhen B 1 < 4.0 B= 40 P

| Tyee ofLiner= "COIR MAT
FAOM STA 12144488 TO STA 121+ 9213111}
4 LF@ 2.05% grods

FROM S§TA.122 +LSF9.60 TO STA. 12d3+22 ,25-L(RY)

Permit Drawing
Sheet _Z _ of j&

DETAIL 'FF

LATERAL BASE DITCH
(Nette !full)

L!.I Min,D= 1.0 B,
Bu 40 F,

b= VYer.30 -0 H.
FROM STA. 91+50 TO STA 94+ 50-L-{L1)

DETAIL ‘DD’

LATERAL BASE DITCH
(Net1o Seale]

L!J Min,D= 1.0 Ft.
B= 4.0 Ft.

b= 10.0 F.

DETAIL ‘GG’
LATERAL BASE DITCH

tlope
Min, D 10 B
Mavd= 1.0 Pt

“When B ls < 80° B= 40 F,

Typs of Liner= C| Np-Rap b= Vor,0 - 5H,

FROM STA 96+00 TO STA. 97+21-L-(RY)

DETAIL 'AA!
SPECIAL LATERAL BASE DITCH

o Scale)
° HA
Orewi 3 0 Slope

15| MnD= 07 H

B= 3.0 F

FROM STA,121+87.78 TO STA, 127 +50-L-{L1)

FROM STA. §8+00 TO STA 98+58-L-(11)

DETAIL ‘EE’

LATERAL BASE DITCH
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« WETLAND PERMIT IMPACT SUNMIMARY , ;
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 29+40 -L- Fill 0.04 ' _ :
1 29+77 -L- 2@13x10 RCBC 0.03 156
1 29+80 -L- Stream Fill/ 0.03 <.01 179 30
Channel Excavatiion ‘
2 35+30 -L- . Bank Stabilization 0.01 38
2 28+20 -EL- Remove Roadway <.01 20 *54
3 98+39 -L- 2@13x9 RCBC 0.09 266
3 98+39 -L- Channel Excavation 0.03 0.01 113 24
4 109+05 to 112+00-L- Fill/36" RCP 0.12 <.01 0.03 384
4 110425 to 112+85-L-| MUP Boardwalk ' 0.02 '
4 109+17-L- Channel Excavation <.01 <.01 32 5
5 122+00 to 123+00-L- Fill/48" RCP 0.08 <.01 <.01 0.01 <.01 209 13
5 121+52-L- MUP Fill/54" RCP 0.01 <.01 <.01
TOTALS: 0.25 0.01 0.01 0.02 0.23 0.03 1377 92 *54
* Removal of existing pipe and roadway.
Site 4: 26 sets of 8"x8" MUP Boardwalk Piles = 12 SF of sw impacts (Pond)
Site 4: 12 sets of 8"x8" MUP Boardwalk Piles = 6 SF of wetland impacts NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
CABARRUS COUNTY
WBS - 34408.1.1  (R-2246B)
ATN Revised 3/31/05 SHEET ; 10/10/2012
Pormit Drawing |
Pe 251 .z 27
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4 \( See Steet 1-A For Index of Sheel. s TS Pmouecr parmmancs ¥ g | e
g °° or fndex of Shesis STATE OF NORTH CAROLINA NGl R2246B 1
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K Qo 4 DIVISION OF HIGHWAYS i e e e
\ O T A (7 o 3440811 STP-{0005)46 PE
%%z\ = ; ;"" &) G Gleas
%l% % ¢ % Y '@}‘\Q -
vl BRSO L CABARRUS COUNTY
\g " o i = “. —
N ' %
<\|l LOCATION: GEORGE LILES PARKWAY FROM SOUTH OF SR 1304
m (ROBERTA ROAD) TO SR 1431 (WEDDINGTON ROAD)
E' . TYPE OF WORK: GRADING, DRAINAGE, PAVING, STRUCTURES,
AND SIGNALS
( ) STATEWIDE TIER PROJECT
c VICINITY MAP Ngy
83
m THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF 05 "
E BE?;':- (S:'?A':l ?:tsjtfg: > WEDDI?gE]Bg{I ROAD
Q. LI~ STA 5443174 LB. = E\l'd . Q
SUMMERTREE “L- SIA 23+00.00 LA. .
N AVENUE — &
E -+ ¥ ~ r
ROBSE:T'|A3 &OAD /6\ 5 A /3 / 4
- - ROBERTA FARMS COURT \O \ %
ya- WINDSWEPT ROAD / ———i 7 1 / 5
A SR 1457 ] OAKVIEW ROAD & pYs 2 V= f
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SR 1580
Yo BAYTREE COURT
-Yb- II
RIS DRVE
_L2- STA 54+3431 LB,= PHILF MO s N
I~ STA 23+00.00 LA. ulPt D o
) —L- STA 150+58.04 END TIP PROJECT R-2246B
-L2- STA 42+87.90= —
-LI- STA 42+87.90 (O]
_LI- STA 1I+00.00 BEGIN TIP PROJECT R-2246B
TRAFFIC SIGNAL
N NOTE: PART OF THIS PROJECT IS A PARTIAL CONTROLLED ACCESS PROJECT WITH ACCESS BEING LIMITED TO POINTS AS SHOWN ON THE PLANS CLEARING ON THIS PROJECT SHALL BE PERFO 'BRELIMIEI&%};&;I:DANS
5 o L AND THE OTHER PART IS A FULL CONTROLLED ACCESS PROJECT WITH ACCESS BEING LIMITED TO INTERCHANGES. TR NG ST eSS Y PRl tior i .
S E J
5 Yo Y ( Y~ HYDRAULICS ENGINEER Y )
W Q[ orapmrc scares DESIGN DATA PROJECT LENGTH ) Propared In the OFflos of: STATE 0 NORTH GAROLINA
3 DIVISION OF HIGHWAYS
LL]. 50 25 O 50 100] ADT 2011 = 18,600 : B MILES 1060 Birch Ridge Dr., Raleigh NC, 27610
& ADT 2035 = 42,000 LENGTH ROADWAY TIP PROJECT R-2246B = 3.193 MI P P T
§ PLANS DHY = 55 % SICNATURE: —
z8 By 5o 25 o 50 100 D= 10 % LENGTH STRUCTURE TIP PROJECT R-2246B = 0.043 MILES RIGHT OF WAY DATE: G.E. BREW, PE r———
ol Z T =5 %+ MARCH 18, 2011 PROJECT ENGINEER Pty
5‘%4 PROFILE (HORIZONTAL) V = 60 MPH TOTAL LENGTH TIP PROJECT R-2246B = 3.237 MILES
=32 LE . I.T. YOUNIS
z?g Q o5 0 10 20 * TIST 1% DUAL 4% Apﬁn\ﬁ ggg PROJECT DESIGN ENGINEER
%9 c ) FUNCTIONAL CLASSIFICATION L * PE. PE.
i ég \ I PROFILE (VERTICAL) A URBAN ARTERIAL A ) _A\_SIGNATURE: N\ STATE FIGHWAY DESIGN ENGINEER )]
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§ Notze: Not to Scale | - I—s
~
S| *SUE = Subsurface Utility Engineering STATE OF NORTH CAROLINA
WATER:
. Water Manhole ®
BOUNDARIES AND PROPERTY: RAILROADS: Vo o :
State Line Standard Gauge P e ey ater Meter °
County Line RR Signal Milepost e Water Valve
. — EXISTING STRUCIURES: Water Hydrant o)
Township Line Switch o MAJOR dod ) )
City Line RR Abandoned e o : Recorded WG Water Line ¥
i Bridge, Tunnel or Box Culvert Designated WG Water Line (S.UE}——— ————i-——~
Reservation Line —.—.—  RR Dismantled
P rty Li RIGHT OF WAY: Bridge Wing Wall, Head Wall and End Wall - ] coNc W ( Above Ground Water Line MG fater
roperly Line g .
Existing fron Pin 9] Baseline Control Point ’ MINOR: .
- . A Head and End Wail TORC 7 TV:
Property Corner Existing Right of Way Marker )
. . . Pipe Culvert TV Satellite Dish X
Property Monument 0 Existing Right of Way Line -
. . Footbridge > = TV Pedestal 9]
Parcel/Sequence Number ® Proposed Right of Way Line @ i .
. A R Drainage Box: Catch Basin, Dl or JB [Jes TV Tower ®
Existing Fence Line Proposed Right of Way Line with _@+
q Wi lIron Pin and Cap Marker Paved Ditch Gutter WG TV Cable Hand Hole Fd
Proposed Woven Wire Fence Proposed Right of Way Line with _@_@_ Storm Sewer Manhole ® Recorded WG TV Cable
Proposed Chain Link Fence = Concrete or Granite Marker .
. - . Storm Sewer Designated UG TV Cable (SUE*)—— ————W———-
:;oposedeulrbe: I;NlredFence :mshng dCc::ntrol c:f /:tj;:ess — ;g —_— Recorded UG Fiber Opfic Cable B
isti t - —— - t
ening efland Soondary roposed Lonirol o Access e UTILITIES: Designated WG Fiber Optic Cable (S.U.E*— -———wr———
Proposed Wetland Boundary " Existing Easement Line E POWER:
Existing Endangered Animal Boundary ss———  Proposed Temporary Construction Easement - E Exisiin'g Power Pole ‘ GAS:
Existing Endangered Plant Boundary Proposed Temporary Drainage Easement—— TDE
p 4P : Drai £ ' Proposed Power Pole é Gas Valve o
BUILDINGS AND OTHER CULTURE: roposed Permanen rornuge usimen — PDE Existing Joint Use Pole e Gas Moter o
Gos Pump Vent or UG Tank Cap o :ropose: :ermanen: 3:‘"‘1? /U"h:y Basement DUE Proposed Joint Use Pole - Recorded WG Gas Line
i o m
Sign S P’°p°sed Te'"“’"e" Uf'_l'f" E"se e"' P Power Manhole ® Designated UG Gas Line (S.U.E.*) —— e -
m
Well g roposed Temporary Utility ase. en TUE Power Line Tower X Above Ground Gas Line A/G Gos
. Py Proposed Permanent Easement with
Small Mine Iron Pin and Cap Marker @ Power Transformer
Foundation — ROADS AND RELATED FFATURES: WG Power Cable Hand Hole i SANITARY SEWER:
Area Outline C— Existing Edge of Pavement H-Frame Pole e Sanitary Sewer Manhole
Cemetery Existing Curb — Recorded WG Power Line Sanitary Sewer Cleanout @
Building I:.I—;—IP Proposed Slope Stakes Cut —_——— Designated UG Power Line (S.U.E.*) e UG Sanitary Sewer Line
School —/ Proposed Slope Stakes Fill ——E . Above Ground Sanitary Sewer AG Sanltary Seyer
Church lih‘l Proposed Wheel Chair Ramp @@ TELEPHONE: Recorded SS Forced Main Line
Dam |Exisﬁng Metal Guardrail iz Existing Telephone Pole - Designated SS Forced Main Line (S.U.E* — ————rssm ——-
HYDROLOGY: Proposed Guardrail T T T Proposed Telephone Pole =0~
Stream or Body of Water Existing Cable Guiderail 1—n—n Telephone Manhole @ MISCELLANEOUS:
Hydro, Pool or Reservoir 1 Proposed Cable Guiderail 10 01 Telephone Booth E] Utility Pole )
Jurisdictional Stream —s __ Equality Symbol 4, Telephone Pedestal i Utility Pole with Base B
Buffer Zone 1 Bz 1 Pavement Removal POKXX Telephone Cell Tower A Utility Located Obiject e
Buffer Zone 2 Bz 2 VEGETATION: UG Telephone Cable Hand Hole ] Utility Traffic Signal Box
Flow Arrow Single Tree & Recorded WG Telephone Cable Utility Unknown UG Line
Disappearing Stream Single Shrub ® Designated WG Telephone Cable (SU.E*)— - ——~'———- UG Tank; Water, Gas, Oil [ ]
Spring @ T ~——"" Hedge Recorded UG Telephone Conduit AG Tank; Water, Gas, Oil 1
Wetland S Woods Line ~Muhasturthoring Designated UG Telephone Conduit (S.U.E*) ~———1t———- UG Test Hole (S.U.E) Q®
Proposed Lateral, Tail, Head Ditch S— Orchard 8 & & & Recorded UG Fiber Optics Cable v Abandoned According to Utility Records —— AATUR
False Sump < Vineyard Designated UG Fiber Optics Cable (S.UEN- —— ——1re———~- End of Information EO.L




SURVEY CONTROL SHEET

PROJECT REFERENCE NO.

SHEET NO.

R-22468

1C

Location and Surveys

NOTES:

DATUM DESCRIPTION

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT
1S BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY
NCGS FOR MONUMENT “WINDSOR”

WITH NAD 83 STATE PLANE GRID COORDINATES OF
NORTHING: 626437.435(ft) EASTING: 1510910.502(ft)
ELEVATION: (ft1)

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT
(GROUND TG GRID) IS: 0.999849030
THE N.C. LAMBERT GRID BEARING AND

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

=201111:
dzvg]: \%?‘o \r2246b_ls_lc.dgn

B

“WINDSOR" TO ~L1- STATION 11+00.00 IS
$5°01°00.27" E 364329.1943 (ft)
ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES
VERTICAL DATUM USED 1S NGVD 29

Oy
H

q,

SUMMERTREE
AVENUE
Y-

ROBERTA ROAD

BY2A-II0
SR 1304 BY!304A-12 BM *®l6 BM ®
-Y1- 0 BMQ“I'( ‘
BYI304A-108 -
BM #14 g \yj' .
STOUGH ROAD \ . ! \LBL/IO_G\ o 07
SR 1309 /\ L -105 \
\ . BL-104 T
APRIL COURT _lop ~BL-I03 Y
\/ BL-I102 &
-Y8- P> BL-Il /&
BL-101 / 7 Q~°
% \/? e \»00
A \ A SO
BEGIN TIP PROJECT R-2246B // BYI304A-109—2 <A_6 Q.OQ
-LI-POT Sta. I1+00.00 ‘ o
BM ”[89 BM #5 \\
BL-100 \\
MARLBORO DRIVE @22465'2
SR 1580 \\
Y9-

\

NOTE: DRAWING NOT TO SCALE

1. THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY
BY SELECTING PROJECT CONTROL DATA AT:
HTTP/WWW.NCDOT.ORGDOH/PRECONSTRUCTHIGHWAY/LOCATION/PROJECT/

THE FILES TO BE FOUND ARE AS FOLLOWS:
R2246B_LS_CONTROL.TXT
R2246B LS _LOCAL.TXT

2. SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT.
IF FURTHER INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION & SURVEYS UNIT.

3. PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.
NETWORK ESTABLISHED FROM EXISTING (NON-HARN) MONUMENTATION.
SEE SURVEY CONTROL SHEET 1E FOR HORIZONTAL AND VERTICAL COORDINATE VALUES.

@ INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL AND/OR
VERTICAL PROJECT CONTROL BY THE NCDOT LOCATION & SURVEYS UNIT.

. INDICATES BASELINE TRAVERSE MONUMENTS USED OR SET FOR HORIZONTAL PROJECT
CONTROL BY THE NCDOT LOCATION & SURVEYS UNIT.

QINDICATES BENCHMARKS USED OR SET FOR VERTICAL PROJECT CONTROL
BY THE NCDOT LOCATION & SURVEYS UNIT.

dl 133HS 3N HOLVW

ROBERTA FARMS COURT
Y3~
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OAKVIEW ROAD
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72 JAS
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ROBERTA WOODS COURT
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PROJECT REFERENCE NO, SHEET NO.

R-2246B 1D

Location and Surveys

SURVEY CONTROL SHEET

-dzv?c“ IQE?‘O \r2246b_1s_ld.dgn

B

Ol 133HS ANIT HOLVW

DATUM DESCRIPTION

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT
IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY
NCGS FOR MONUMENT “WINDSOR”

WITH NAD 83 STATE PLANE GRID COORDINATES OF
NORTHING: 626437.435(ft) EASTING: 1510910.502(ft)
ELEVATION: (f1)

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT
(GROUND 70 GRID) IS: 0.999843030
THE N.C. LAMBERT GRID BEARING AND
LOCALIZED HORIZONTAL GROUND DISTANCE FROM
"WINDSOR" TO -L1- STATION 11+00.00 IS
S 5°01°00.27" £ 36.329.1943 (f1)

ALL LINEAR DIMENSIONS ARE LOCAL1ZED HORIZONTAL DISTANCES
VERTICAL DATUM USED IS NGVD 29

CONCORD FARM ROAD
SR 1433 ——= L
BYO-I
\ =
o
§ S WEDDINGTON ROAD
> SR 1431
0 -Y5- BY0-2
I
[
Z
m
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% RZZB-3
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? \ BM *12
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BL-82
j\/,//ﬂ;\//_\\\e S?Bu BL-2 Y
N \ ) o
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(PK NAIL) \

END TIP PROJECT R-2246B

NOTES:

1. THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY
BY SELECTING PROJECT CONTROL DATA AT:
HTTP:/WWW.NCDOT.ORG/DOH/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/

THE FILES TO BE FOUND ARE AS FOLLOWS:
R2246B_LS_CONTROL.TXT
R9246B_LS_LOCAL.TXT

N

SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT.
IF FURTHER INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION & SURVEYS UNIT.

3. PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.
NETWORK ESTABLISHED FROM EXISTING (NON-HARN) MONUMENTATION.
SEE SURVEY CONTROL SHEET IE FOR HORIZONTAL AND VERTICAL COORDINATE VALUES.

@ INDICATES GEODETIC CONTROL MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL
BY THE NCDOT LOCATION & SURVEYS UNIT.

. INDICATES BASELINE TRAVERSE MONUMENTS USED OR SET FOR HORIZONTAL PROJECT CONTROL
BY THE NCDOT LOCATION & SURVEYS UNIT.

QINDICATES BENCHMARKS USED OR SET FOR VERTICAL PROJECT CONTROL
BY THE NCDOT LOCATION & SURVEYS UNIT.

NOTE: DRAWING NOT TO SCALE




S PROJECT REFERENCE NO, SHEET NO.
N R-22468 1E
N 0
SURVEY CONTROL SHEET Location_and Surveys
BM1 ELEVATION » 589.51
N 591828 £ 1511676
Y STATION 1815 46 LEFT
2* CHISELED SOUARE IN A BOX CULVERT ON -
THE EAST SIDE OF CEDAR SPRINGS DRIVE B
POINT DESC. NORTH EAST ELEVATION L1 STATION OFFSET BY1
CramrcasssexsssmmsrrxasasanerenmsrrEaens e eeeesoaeis o esCCeesssne el soselssisses SSsMfessosiiSsi Saonrriiosiiosss sissesoeeiessess POINT DESC. NORTH EAST ELEVATION Y1 STATION OFFSET
BM2 ELEVATION - 639,49 [ A8 591393.9332 1513081. 2802 617.39 25:11.20 F27.71 RT e eeeeisoceis eeseeeeeeaseea oeeesooooiiaas feesensiesToooos Saiiasstrasatias Stessnresesciocs
S ot 2 5240224348 1542360, 8245 527 27 a5.67 45 291,47 BT 112 BY13044-112 £90038.4124 16127968416 52%.15 QUTSIOE PROJECT LIMITS
L1 STATION 6843 299 LEFT 8 BL-8 §91886. 2055 1511879.7284 594,01 49+17.79 13.17 LT 108 BY1384A- 108 598197, 9955 1512920, 1474 53055 TT-90.55 TE-TORT
RR SPIKE SET IN THE BASE OF A 12° 9 BL-9 §92628. 4082 1511748. 2565 612.70 47.71.24 14.02 LT Ea111 BL-111 590786.9477 1513075, 7459 608.77 17:97.48 21.44 LT
GUADRUPLE ELM 169 BY1384A-109 §91156. 1360 1513262, 6742 612.59 22+10.96 26.04 RT
BL 2 R22468-2 591929.6400 1513635, 1398 .20 OUTSIDE PROJECT LIMITS
. POINT DESC. NORTH EAST ELEVATION L STATION OFFSET
BM3 ELEVATION = BB5.88  — eetaaaen emeeeeeeeees eeseeeraceoieas eseasdreiraos SSSasssesasatiea SerToiSirissater sessniiesssisos
N 593714 E 1511377 6 A6 691393.9332 1513081, 2802 617,39 OUTSIDE PROJECT LIMITS vz
Y3 STATION 10-83 100 LEFT 7 a7 591699.4348 1512350, 6215 §77.77 OUTSIDE PROJECT LIMITS
RR SPIKE SET IN THE BASE OF A 16° ELM 8 BL-8 591886, 2855 1511879, 7284 534,01 OUTSIDE PROJECT LIMITS oo besc. .. NORTH L. EAST L. ELEVATION YZREV STATION OFFSET .
k g gzgggg';ﬁ; BT e S22 OUTSTDE Poo kY LTS 68 BL-17 596481.3475  1510680.0835 631.67 QUTSIOE PROJECT LIMITS
T 8 BL-65 ga3720.2148 1511:m'z431 gor. &2 27-43.09 e 18 BY2-18 §97124.5660 151061.3727 623.28 OUTSIDE PROJECT LIMITS
ELEVATION « 622.41 12 236. . . . . 20 BY2-28 §97580. 8515 1509528. 4780 626.03 27+02.77 16.88 RT
N 534780 E 1511087 13 BL-13 594788. 6347 1511291, 4062 620.51 38-62.31 45.28 LT 2 BY2.21 598127, 8538 1eg8az7. 1677 19,39 3304342 399.83 RT
L STATION 39-27 239 LEFT 14 BL-14 695457.7900 1511621.40210 639.25 45-83.73 60.42 LT ‘ ) : ' .
RR SPIKE SET IN THE BASE OF A 16° 15 72 4As 595882. 6702 1519849, 1142 626.79 50-43. 00 70.19 LT
SHEETGUM 17 BL-17 596481.3476 1519680, 635 631.67 66+61.25 17.12 RT
24 BL-24 596884 . 3565 1510467,0878 624,78 68+36.67 4.68 LT BY2a
ANk ssEEesEEEESIEZTIsaEEEsSEEEZES@ERTERERERL 25 BL-26 597352, 2977 1518161,2i41 622.29 66-74.40 2.1@ RT POINT DESC. NORTH EAST ELEVATION Y2REY STATION OFFSET
BM5 ELEVATION - 619,308 26 BL-26 597922, 4704 1509743, 1664 630.25 73-81.40 B.7@ RT et eeieesienes oalesasnselloos SSSESISoIoio SllissSisiiisntoseooITiToiiictitoccvecscoorisooos
N 595932 £ 15186511 4 R22468-4 598378, 1800 1589329, 3080 627.67 79-97.17 6.18 LT 19 BY3-19 595944,3810 1599888, 8729 617.52 QUTSIDE PROJECT LIMITS
L STATION 5222 385 LEFT 30 BL-30 5988886, 1878 1508804, 7313 615.06 87-29.28 1.23 RT 89 BY2-18 597124.5660 1510061.3727 623.28 OUTSIDE PROJECT LIMITS
1* CHISELED SDAURE ON THE EDGE OF A 12° 31 B8L-31 599313, 1476 1508265, 9147 601.61 94-15.66 9.81 RT
CONCRETE PIPE 32 BL-32 599544, 0240 1587977, 1245 589,04 97-86.63 18,73 RT
33 BL-33 599782, 9996 1507744, 7002 596.05 181-21.99 23.7@ RY BY3
CrarerraneviresierserTiiannraaans 34 BL-34 600520, 3800 1507261, 3985 609,76 110-10.00 2.97 LT POINT NORTH EAST ELEVATION Y3 STATION OFFSET
BMS ELEVATION - 621.67 35 BL-35 600900. 3766 15070743367 620.12 114-33.43 6.80 RT
N 596597 E 1518111 36 BL-36 691513.5193 1506761, 4839 626.64 121-21.75 12,77 RT 1 BY-11 593588, 5959 1511351, 6443 504.28 QUTSIOE PROJECT LIMITS
L STATION 6037 435 LEFT 37 BL-37 6091984.7116 1506529, 2057 631.67 126-46.95 24.59 RT 78 8L-85 593725, 2148 1511617, 1660 007.89 12.92. 48 34.23 LT
RR SPIKE SET IN THE BASE OF A 58" DAK g: gt'gg ggg?gg-;g:; :ggﬂ:-g:gé Zi’g-:j :;g;ggg 2‘1‘-23 ﬁ} 86 BY-86 593821, 6020 1512036. 8350 590,36 QUTSIDE PROJECT LIMITS
61 BL-1 R2246C 693011.5925 1506800 9250 647.18 138+01.73 30.76 RY
BM7 ELEVATION - 619,88 62 BL-2 R2246C 693186.6480 1505988, 497@ 652.46 139-62.77 108.65 RT
N 597281 E 1509497 27 BL-27 R2246C 603421.8040 1505881 . 7968 664.20 142+28.61 187.33 RT BY4 POINT pESC — cnsT ELEVATION va STATION oFFSET
Y2REV STATION 2529 229 LEFT 28 BL-28 R2246C 6036642454 1505796, 3776 662.27 144497.25 118.79 RT .
RR SPIKE SET IN THE BASE OF A 26° 81 BL-8f 604016.6138 1505607, 9310 651.19 148+92,32 B.11 RT _ TeSeesesesss smsssssssssrses coRSnmiEeenoTI SnseicsooTITosos STSSSSoTecoooo SSSTSTIesTiiTie niiioiioecooccco
WILLOW 0AK 82 8L-82 604600, 4690 1505508, 2310 640,40 OUTSIDE PROJECT LIMITS % RZ';‘:SB; ::Z;?-éggg }ZZS?,Q?'?E?';’ g'lﬂg-g: 132;23 ;§~Zg 2}
SRR il 74 R2246B-4  598370.1800  1609329.3069 £27.67 22-81.21 59,78 RT
v ELEVATION » §18.91 ot 29 BY4-29 598999,6353 1510325. 3431 633.26 33.76.85 76.89 RT
N 598704 E 1508633
PO DESC. ORTH EAST ELEVATIO 1 STATIO OFFSET
L STATION 87.39 250 LEFT o Fomwr oS . NoRTH LB ST BE VeTioN . L1 STATIO N EEET L
RR SPIKE SET IN THE BASE OF A 14° ASH 120 BL-100 5902176019 1514212, 3430 557.72 9.73.49 22.48 RT BYS
181 BL-181 599473, 9848 1513470, 6651 686.81 17-61.86 36.57 RT POINT DESC. NORTH EAST ELEVATION Y5 STATION OFFSET
1 BL-111 590786, 9477 1513076, 7459 608.77 22-48.64 169,42 RT  TTresssesss ssserssssssessen ssnostiilsiein SSSsosSietenTote SoSSSssniomesee cTooniisnioRonc o coTriTelsoTiooos
ELEVATION - 539,99 182 BL- 102 590803 . 8269 1512841 . 2769 613,91 24-73.33 a1.48 RT 7 BY@-1 R2246C 603210, 9392 15@3913. 1503 634,14 OQUTSIDE PROJECT LIMITS
N 599331 E 1507857 183 BL-183 5909998, 7076 1512573, 1446 588,13 27.78.99 63.37 RT 72 BY@-2 R224EC 683594, 6491 1584522, 9949 639.26 OQUTSIDE PROJECT LIMITS
L STATION 97.48 231 LEFT e 184 BL-104 598989, 2145 1512468.8772 566,12 29-28.17 54.81 RT 83 8Y5-83 603755, 7580 1585856 1620 635.48 12-72.62 35.49 RT
RR SPIKE SET IN THE BASE OF A 48" 0AK 185 BL-165 591118.0260 1512342. 8402 571.69 38-94,97 63.89 RT 77 BL-81 604016.6130 1505607. 9310 651.19 18-69.50 63.58 LT
106 8L-166 591263.6015 1512177.7583 580.81 33-19.21 28,54 RT 84 BY5-84 604923, 6932 1586492, 6538 657.78 26-59.20 31.63 RT
187 aL-187 591487 1832 1512033, 2789 577.62 35-89.36 15.61 RT 63 U2063-16 684081, 3607 1587131, 8441 666.86 OUTSIDE PROJECT LIMITS
‘;Méﬂezq ELE;“Iég;‘séSS”'”‘ E008 BL-8 591886. 2055 1511879, 7284 534,01 48-17.79 13.17 LT
2
TATION 109-72 306 RIGHT
II;RSSPIIEENSET IN naﬂzseaslss OF A 38° 0AK BY1457
Eoraw BY POINT DESC. NORTH EAST ELEVATION L STATION OFFSET
POINT DESC. NORTH EAST ELEVATION Y STATION OFFSET
aMit CLEVATION .+ 619,89 e e T 16 BY1-16 §95901. 1729 1510620, 8347 622.15 51+48.01 275.83 LT
N 681155 E 1506608 118 BY2a-118 591792, 1303 1511648. 9592 589.20 OUTSIDE PROJECT LIMITS 67 72 JAS 595682, 6700 1510843. 1148 626.79 50-43.00 70.19 L7
L STATION 11875 289 LEFT E08 BL-8 591886. 2055 1511879.7284 594.01 12-28.07 54,95 LT
RR SPIKE SET IN THE BASE OF A 28° OAK
BM12 ELEVATION - 639.59
N 602632 E 1585901
L STATION 135-11 234 LEFT
RR SPIKE SET IN THE BASE OF A 44° DAK
BM13 ELEVATION - 584.77
N 598425 E 1513606
L1 STATION 168 12 RIGHT
RR SPIKE IN BASE OF 18* OAK NOTES:
BMi4 ELEVATION - 587.58
T et DATUM DESCRIPTION
Y1 STATION 1886 128 RIGHT
RR SPIKE IN BASE OF 36" TRIPLE WILD 1. THE CONTROL DATA FOR THIS PROJECT CAN BE FOUND ELECTRONICALLY
CHERRY THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT
IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY BY SELECTING PROJECT CONTROL DATA AT:
BM16 ELEVATION - 618.33 NCGS FOR MONUMENT “WINDSOR” HTTP/WWW.NCDOT.ORG/DOH/PRECONSTRUCT/HIGHWAY/LOCATION/PROJECT/
N 591164 £ 1513381
Y1 STATION 22-14 WITH NAD 83 STATE PLANE GRID COORDINATES OF THE FILES TO BE FOUND - FOLLOWS
S 83'56'12,69° E DIST 61.82 UND ARE AS :
RR SPIKE IN BASE OF 24" 0AK NORTHING: 626437.435(ft) EASTING: 1510910.502(F1)
ELEVATION: (f1) R2246B_LS_CONTROL.TXT
Ay THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT R2246B_LS_LOCAL.TXT
N 590982 £ 1512428
L1 STATION 29-35 23 RIGHT (GROUND TO GRID) 1S: 0.999849030
c RR SPIKE IN BASE OF 12° BOX ELDER THE N.C. LAMBERT GRID BEARING AND 2. SITE CALIBRATION INFORMATION HAS NOT BEEN PROVIDED FOR THIS PROJECT.
£
3 LOCAL IZED HOR]ZONTAL GROUND DISTANCE FROM IF FURTHER INFORMATION IS NEEDED, PLEASE CONTACT THE LOCATION & SURVEYS UNIT.
8 BMI7 ELEVATION - 583.26 n "
p N 531428 € 1511935 WINDSOR" TO -L1- STATION 11+00.00 IS
=5 L1 STATION 35-78 99 LEFT S 5°01°00.27" E 364329.1943 (ft) 3. PROJECT CONTROL ESTABLISHED USING GLOBAL POSITIONING SYSTEM.
2 RR SPIKE IN BASE OF 24° ELM
w
3 ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES NETWORK ESTABLISHED FROM EXISTING (NON-HARN) MONUMENTATION.
b BM18 ELEVATION - 559.72 VERTICAL DATUM USED IS NGVD 29
3 N 590123 E 1514141
P L1 STATION 18-@1 93 LEFT
o0

|5
N\

-20|
adwa

R

B

RR SPIKE IN BASE OF 14* BIRCH
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PRELIMINARY PAVEMENT SCHEDULE

C1

PROP. APPROX. 1.5" ASPHALT CONCRETE SURFACE COURSE, TYPE $9.58B,

AT AN AVERAGE RATE OF 168 LBS. PER $SQ. YD.

E5S

PROP. APPROX. 7" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,
AT AN AVERAGE RATE OF 399 LBS. PER SQ. YD. IN EACH OF

TWO LAYERS.

PROJECT REFERENCE NO.

SHEET NO.

R-22468

2

ROADWAY DESIGN
ENGINEER

AVEMENT DESIGN
ENGINEER

c2

PROP. APPROX. 3" ASPHALT CONCRETE SURFAGCE COURSE, TYPE S9.5B,
AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD. IN EACH OF TWO
LAYERS.

E6

PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,
AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1" DEPTH. TO
BE PLACED IN LAYERS NOT LESS THAN 3" IN DEPTH OR GREATER

THAN 5.5" IN DEPTH.

c3

PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, S9.58,
AT AN AVERAGE RATE OF 112 LBS. PER SQ. YD. PER 1" DEPTH. TO
BE PLACED IN LAYERS NOT TO EXCEED 2" IN DEPTH.

Ji1

PROP. 8" AGGREGATE BASE COURSE.

c4

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE, TYPE S$9.5C,
AT AN AVERAGE RATE OF 168 LBS. PER SQ. YD. IN EACH OF TWO
LAYERS.

J2

PROP. 10" AGGREGATE BASE COURSE.

C5

PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, $9.5C,
AT AN AVERAGE RATE OF 112 LBS. PER SQ. YD. PER 1" DEPTH. TO
BE PLACED IN LAYERS NOT TO EXCEED 2" IN DEPTH.

PRIME COAT AT THE RATE OF .35 GAL. PER SQ. YD.

D1

PROP. APPROX. 2.5" ASPHALT CONCRETE INTERMEDIATE COURSE,
TYPE I19.0B, AT AN AVERAGE RATE OF 285 LBS. PER $Q. YD.

R1

2'-6" CONCRETE CURB AND GUTTER.

SURFACE INTERMEDIATE BASE

LINE

c3|Cs5 D4] D6 €3

D2

PROP. APPROX. 3.5" ASPHALT CONCRETE INTERMEDIATE COURSE,
TYPE 119.0B, AT AN AVERAGE RATE OF 399 LBS. PER SQ. YD.

R2

5" MONOLITHIC ISLAND.

L1 (USE WITH T.5.1 & 3)

X X

L (USE WITH T.5.4 & 6)

X X

Y & Y3 (USE WITH T.5.7)

Y1, Y2REV, Y8 & Y9 (USE WITH T.5.9,10,16)

>
>
>

D3

PROP. APPROX. 4" ASPHALT CONCRETE INTERMEDIATE COURSE,
TYPE I19.0B, AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.

R3

STD. CONCRETE BARRIER (SINGLE FACE).

Y4 & Y5 (USE WITH T.5.12 THRU 15 ) X X X

D4

PROP. VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE,

TYPE I19.0B, AT AN AVERAGE RATE OF 114 LBS. PER SQ. vD. PER 1"
DEPTH, TO BE PLACED IN LAYERS NOT LESS THAN 2.5" IN DEPTH OR
GREATER THAN 4" IN DEPTH.

R4

SHOULDER BERM GUTTER.

DETAIL SHOWING METHOD OF WEDGING

D5

PROP. APPROX. 3.5" ASPHALT CONCRETE INTERMEDIATE COURSE,
TYPE I19.0C, AT AN AVERAGE RATE OF 399 LBS. PER SQ. YD.

R5

CONCRETE VALLEY GUTTER.

D6

PROP. VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE,

TYPE I19.0C, AT AN AVERAGE RATE OF 114 LBS. PER SQ. vb. PER 1"
DEPTH, TO BE PLACED IN LAVERS NOT LESS THAN 2.5" IN DEPTH OR
GREATER THAN 4" IN DEPTH.

PROP 4" CONCRETE SIDEWALK

E1

PROP. APPROX. 4" ASPHALT CONCRETE BASE COURSE, TYPE B25.0B,
AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.

EARTH MATERIAL.

E2

PROP. APPROX. 6" ASPHALT CONCRETE BASE COURSE, TYPE B25.08B,
AT AN AVERAGE RATE OF 342 LBS. PER SQ. YD. IN EACH OF
TWO LAYERS.

EXISTING PAVEMENT.

VAR, (SEE PLANS) |

ROADWAY

9.5"

Cl

VAR,

—d

®

GRADE TO
THIS LINE

REMARKS
MISC. PAVED PRIVATE DRIVES SEE PLANS FOR LOCATIONS
AND TURNAROUNDS

E3

PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.08,
AT AN AVERAGE RATE OF 114 LBS. PER SQ. YD. PER 1" DEPTH. TO
BE PLACED IN LAYERS NOT LESS THAN 3" IN DEPTH OR GREATER
THAN 5.5" IN DEPTH.

VARIABLE DEPTH ASPHALT PAVEMENT (SEE STANDARD WEDGING DETAIL).

E4

PROP. APPROX. 3" ASPHALT CONCRETE BASE COURSE, TYPE B25.0C,
AT AN AVERAGE RATE OF 342 LBS. PER SQ. YD.

\r2246b_rdy.-typ.dgn

\pro

18-MAR-20II :29
r:\roadwa

NOTE: PAVEMENT EDGE SLOPES ARE 1:1 UNLESS SHOWN OTHERWISE.

¢ -L-

ROADWAY
MISC. UNPAVED PRIVATE DRIVES

1 VAR. (SEE PLANS) |

|
> Dme_/ T

REMARKS
SEE PLANS FOR LOCATIONS

2 D5

T INE4
ORIGINAL \‘;&5"

GROUND »
GRADE TO THIS LINE
¥ARIABLE
LOPES

v)(W
17.5"

300" L 100" VAR 10°TO 12’ | VAR 10°TO 12’ 100", 18'-0" £
13'-0” W/GR 20 VAR o
3 VAR 0'TO 1 4 | h ' T ! ot
ed = W o ca ), E
wie 4’0" GRADE_ o b
o1 DF /et DPS 8
T 008 0.02 0.02 008 E

o 4u @5/

GRADE TO THIS LINE

_ORIGINAL _| TYPICAL SECTION NO. 1

GROUND

-L1- STA.11+00.00 TO 14+48.87
-L1- STA. 404+ 00.00 TO 42+87.90

L 10 3
£ ¥C .
7.67' _,2.33] 67|
C4) R PROPOSED
GUARDRAIL

0.02 A\

AN 27

T ool LN

THIS LINE

DETAIL ‘A’

GUARDRAIL WHERE SHOULDER BERM GUTTER IS REQUIRED
{USE IN CONJUNCTION W/TS NO. 2,4 & 5)




‘@l( PROJECT REFERENCE NO. SHEET NO.
Q’[ R-22468 2-A
© ROADWAY DESIGN PAYEMENT DESIGN
q _L1_ ENGINEER ENGINEER
30'_0" 100" VAR 12'TO_24' | VAR 12'TO 36’ 100" 18'-0” £97, 1000
13'-0" W/GR |
5 & * 4
513 l ' VC %E Ve
wle 40" " oy g5
21 [¥oP%| I /RN ? DFS 8l ORIGINAL
O Aty % gligllNAT
. R
al L " 6roumd PAVEMENT SCHEDULE
CI5—5——| L— * 6 ‘ ——I L-ﬁ- @ 1.57 59.58
ORIGINAL © |50 5o
GROUND GRADE TO THIS LINE 17.57 : © |var 598
ARIABLE
— gLOPEs 3.0" 59.5C
ORIGINAL TYPICAL SECTION NO. 2 © [var sosc
GROUND -L1- STA. 14+48.87 TO 40-+00.00 25" h9.08
D2, 3.5" 119.0B
® 4'VC REQUIRED ONLY FOR 40 19,08
¢ -L1- @ -12- 3:1 SLOPES OR STEEPER
VAR. 1'9.0B
a0’ 10° 12’ | 12’ 23’ 23’ 12'0" 12'-0" 100" __, 180" 50", 100"
13" WGeR ) 3.57 9.0
o] VAR 122"To VAR ]22"T0, e &0 l vC %te VAR. 119.0C
! I : a @ 4.0" B25.0B
' & S| € : 2 . @ |4 &5
DF 2' FDPS Jont FOPS - ORIGINAL ®) | 60 b2s0n
—>|°. k, 0.02 | _0.07 02 l 0. 04 | 0.04 008 R @ VAR, B25.08
] |‘ﬁi R R — _—IL— 3.0” B25.0C
e | i
w 7.0" B25.0C
0@ & u 17. 5" O ®
> 5
ORIGINAL 175" 17 D GRADE TO THIS LINE GRADE TO TS LINE VAR. B25.0C
GROUND Yar 0 TO 20° | Q@) | 5o asc
VARIABLE GRADE TO THIS LINE ! TYPICAL SECTION NO. 3 RN
SLOPES —LI- STA. 42+ 87.90 TO 49+18.44, TRANSITION @ fro0 ac
ORIGINAL FROM T.S.1TO TS.3 (?) | Prme conr
GROUND —
11~ STA. 49+18.44 TO 54+31.74 LB.& 746 CaG
12— STA. 49+21.02 TO 54+34.31 LB. ®) | o o,
STD. CONC. BARRIER
(SINGLE FACE)
SHOULDER BERM
GUTTER
@ VALLEY GUTTER
@ EARTH MATERIAL
@ EXASTING PAVEMENT
@ WEDGING
# 4'VC REQUIRED ONLY FOR SUPERELEVATION TREATMENT ADJACENT
R TO PROPOSED CHANNEUZATION DETAIL
L 3:1 SLOPES OR STEEPER TO BE USED IN CONJUNCTION WITH TYPICAL SECTION 4
Q . (SEE PLANS FOR LOCATIONS }
3g¢ . 10’ 12’ ] 12 230" 230" 120" 120" 10-0" | 180" 60| 100" |
13 W/GR
’ I I‘ 4'
5 | (R OTO YR OTO, . Ve gg ve
— g l l & 40 tls
w o 4[ .. " -4
& e C . © @ [k
2" o g, ORIGINAL
] b _0.02 0.04, X : GROUN
°-°B P 6 02.08, ORIGINAL
iy — L :1 - i A t : N
— i - _»ILQ i 1 _—l‘ﬂ\l-_ i 6."\
c l.._é_" 6"
i 9% © O N o
S 1757 17.5" 17.5"
E: AL .
3 \%%GL,'JL:B,_ 5 GRADE TO THIS LINE GRADE TO THIS LINE
5 ARIABLE GRADE TO THIS LINE TYPICAL SECTION NO. 4
w
N SLGPES -L- STA. 23+00.00 LA.TO 60-+00.00
3 ORIGINAL
i GROUND
o
é‘/
83
22
2L




A
]
E\- /’ PROJECT REFERENCE NO. SHEET NO.
N / R-22468 2-B
/ ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER
» 4'VC REQUIRED ONLY FOR
G -L- 3:1 SLOPES OR STEEPER
30'-0" 100" 120" 120" 23'-0" 230" 120" 120" 10'-0" 18"-0 L 60", _ 100"
730" WGR _ | —
&
g l 60" g I CARP PAVEMENT SCHEDULE
514 ﬂ" I‘é_’ e g @ |15 s
I e | g yorm
zfe POINT oos. I FDPS z ORIGINAL @ 2.0" $9.58
. 0.08 ‘—Q'Qz— 61 ; P> ; | 008, & P © |varsosm
_ ——Af n - 7 =N A - o B GROUND -
; ﬁ-LIL -6-—“-— —”—-i __”_g =6= 3.0" $9.5C
17. 5n 17 5" @ VAR §9.5C
NAL )
QRG] : GRADE TO THIS LINE GRADE TO THIS LINE GRADE TO THIS LINE 2.5" 19.08
ARIABLE i 3.5" 19.08
SLOES TYPICAL SECTION NO. 5
ORIGINAL 2
GROUND L~ STA. 60+00.00 TO +/ 79+54.50 (BEG. BRIDGE) (©9 | var ng.08
-L- STA. +/ 81+87.09 (END BRIDGE) TO 148+ 00.00 3.5 19.0C
VAR. 119.0C
12'-0 6 @ 4.0" B25.08
o | 160" '
wl @ 6.0” B25.08
f b NOIS |
g 100 WALL &) |var s2s.08
: P 3.0% B25.0C
8| 0" X
CENC ®3)
2 J_ @ 7.0" B25.0C
24 v, VAR. 825.0C
Iy
dD 12" @ 8.0" ABC
£ \SHOULDER BERM GUTTER - = bt @ 10.0" ABC
(STANDARD 846.01) GRADE TO THIS LINE
NOISE WALL DETAIL (®) [rrme conr
USEWITH TYFICAL SECTION NO. 5 TO BE USED IN CONIUNCTION WITH TYPICAL SECTION 5 24"C &G
L STA.141+00.00 TO 147+32.65 LEFT L STA. 110+08.44 TO 139+58.23 RT. o [T
CONC ISLAND
STD. CONC. BARRIER
(SINGLE FACE)
SHOULDER BERM
GUTTER
@ VALLEY GUTTER
@ [earm mareria
@ EXISTING PAVEMENT
@ WEDGING
» 4'VC REQUIRED ONLY FOR
¢ L- 3:1 SLOPES OR STEEPER
30'-0" , 10'-0" \ 12'-0" s 12'—0" 23'-0" 23'-0” 12'-0" . 12'-0" | 10'-0" 1 18'-0" $Qry 100" |
13°-0" W/GR
5 1=
b Z
o ol
afE wl0
o E g ORIGINAL
: ORIGINAL GRADE TO THIS LINE GRADE TO THIS LINE GRADE TO THIS LINE
° GROUND
a
=
E
0 e TYPICAL SECTION NO. 6 GRADE TO THIS LINE
2
g‘ ORIGINAL -L- STA. 148+00.00 TO 150+58.04
© " GROUND”
N
N
ty
P
me
o
é‘/
3
8
3>
o
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G -Y- (SUMMERTREE AVE.)

FROJECT REFERENCE NO.

SHEET NO.

R-22468 —_2-C
ROADWAY DESIGN \VEMENT DESIGN
ENGINEE ENGINEER

ri\roadway\pro \r2248b._rdy_typ.dgn

18-MAR-201 |:29

SHOULDER BERM
GUTTER

VALLEY GUTTER

EARTH MATERIAL

EXISTING PAVEMENT

WEDGING

8.0’ 2 1.50° ! 11.50' 2 8.0’
1 5.0
2. ‘ *(S
,4‘44' &l) 23 > PAVEMENT SCHEDULE
=92 "
e e 2 * SEE PLANS FOR LOCATION OF SIDEWALK @ [v5sos8
2 @ 3.0" $9.58
© [var so.s
. 3.0" 59.5C
GRADE TO THIS LINE GRADE TO THIS LINE g
VAR §9.5C
TYPICAL SECTION NO. 7
-Y- STA. 11+00.00 TO 12+00.00 Y-
4.0° 119.08
VAR. 119.08
3.5" h9.0C
VAR. 119.0C
0 -Y- (SUMMERTREE AVE.) (@) | 40" 2508
@ 6.0" B25.0B
BO . 9 1.50° 1.50° 2 | 8.0’ I
5.0 50’
> GRADE . 3.0" B25.0C
. Yy C?' Rl POINT fil) I @ (? ,.L._\\*‘P* ®) | 7.0" 25.0c
.02 .02 VAR. B25.0C
b . 2 Y 2 * SEE PLANS FOR LOCATION OF SIDEWALK
123 T ’ 8"{/ L_L T gy _@L 8.0" ABC
' . 10.0" ABC
vl | @@ ® - ©
(@) | prme conr
GRADE TO THIS LINE L GRADE TO THIS LINE T
TYPICAL SECTION NO. 8 ® |eame
CONC ISLAND
-Y- STA. 12+09.00 TO 12+450.00 (ssrlt:l.c,(igr;i.c:mm

¢ -Y1- (ROBERTA ROAD)

12'-0" 6’0" VAR 11'TO 30 VAR ' TO 30’ 6.0 VARIES
SEE X-SECT.
VAR. | 23’ ol VAR.
070 185 ' - | 0'TO 18.5°
GRADE
T 2 l () POINT (C2 l c2
.08 L. 02 _02 . .
AA e P

GRADE TO THIS LINE

TYPICAL SECTION NO. 9

-Y1- STA 10+50 TO 22+00

GRADE TO THIS LINE

VAR 100"
~
€ , W W _ORIGINAL
—>T<- 23 GROUND
<

""’JJH\% {__ORIGINAL
. GROUND

DETAIL 9A

TO BE USED IN CONJUNCTION WITH TYPICAL SECTION 9
=Y1- STA.10+50.00 TO 12+60.00 RT.




PROJECT REFERENCE NO. SHEET NO.

6/2/99

G -Y2REV- (ROBERTA CHURCH ROAD]) R-22468 2-D

ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER

VARIES 6'-0" 12'-0" I 12'-0" 180" 8’0"
X-SECT.

SEE X-SECT.

23

;2 Fa

e

PAVEMENT SCHEDULE

1.5" §9.5B

3.0” §9.58

TYPICAL SECTION NO. 10

_Y2REV- STA. 26+00.00 TO 27+53.09 VAR 5958

3.0" 59.5C

YAR §9.5C

G -Y2REV- (ROBERTA CHURCH ROAD)

2.5" 119.0B

3.5" 119.08

VARIES 6'-0", 12'-0" I 12'-0" 60", 8'-0" VARIES
SEE CT.

4.0" 119.08

VAR. 19.0B

| @) el

3.5" 19.0C

0,08 0.02

£ VAR. 119.0C

4.0” B25.08

6.0" B25.0B

VAR. B25.08

ST LN b

GRADE TO THIS LINE

3.0" B25.0C

TYPICAL SECTION NO. 1

7.0" B25.0C

—Y2REV- STA. 27+53.09 TO 29400, TRANSITION

FROM TS.10 TO TS. 11 VAR. B25.0C

~Y2REV- STA. 29+00.00 TO 37+75.48 8.0" ABC

10.0" ABC

PRIME COAT

246"C &G

5" MONOUTHIC
CONC ISLAND

STD. CONC, BARRIER

8.0" 2, 11.50 ! 11.50 L2 8.0’
1 (SINGLE FACE)

5.0 . 21 P 5.0

SHOULDER BERM
29 GUTTER

£

VALLEY GUTTER

GRADE .
s) R5) (b1)(C1 POINT #(C1)(D1)} {(R5
® | P
02

=02 )1 =2 s ey * SEE PLANS FOR LOCATION OF SIDEWALK

EARTH MATERIAL

EXSTING PAVEMENT

WEDGING

deldlelelellrlpEloeeererlreRleeeeerEe

1\@ 75 P i = TP AR - 2,414*
X L £l ’ w7 D\l =L

GRADE TO THIS LINE

TYPICAL SECTION NO. 12

-Y3- STA.11+00.00 TO 12+00.00
-Y3- STA.15+25.00 TO 16+00.00

GRADE TO THIS LINE

¢ -Y3-
8.0’ 2, 11.50° l 11.50" 2! 8.0
5.0’ 5.0
O GRADE .
2 s) RS Cl l PONT  (CI I R5 s
Laggy T.\‘w*
02 . .02 02 .
et == o 2 * SEE PLANS FOR LOCATION OF SIDEWALK
4 . %"
vl < @@ D) (8 R
GRADE TO THIS LINE L GRADE TO THIS LINE

TYPICAL SECTION NO. 13

~Y3- STA.14+00.00 TO 15+25.00

ri\roadway\pro j\r2246b_rdy_typ.dgn
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l!{I . PROJECT REFERENCE NO. SHEET NO.
N R-22468 2-E
B q _Y4— (U.s. 29) ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER
36’ 260
30 P 4 12/ 12/ 12! 12/ 12/ 12/ 10’ 18’ L6 10
13" W/GR 8 .
& 6 6 VAR 0'TO_1; 4 Ve |y ve
—] Hl’ __GRADE 4 I I ég
© | A e e _——
.02 02,  _ _. 02 UVZ__ 1 02 [+ VN X T NS e
‘ s v 2 e . 22, s S *. OLBI\ 6 l "ﬁ Srounn PAVEMENT SCHEDULE
g 6:1 ROUND @ 1.5 59.58
D) 13" w 1 @ @ " w " @ 3.0" $9.58
ORIGINAL . 13 13
GROUND ~ GRADE TO THIS LINE GRADE TO THIS LINE GRADE TO THIS LINE @ VAR 59.58
- yARABLE TYPICAL SECTION NO. 14 g
VAR 59.5C
_ORIGINAL _ | ~Y4- STA. 5+50.00 TO 6+50.00, TRANSITION -
GROUND FROM EXIST.10 TO T.S.12 2.5" 19.08
-Y4- STA. 6+50.00 TO 7+50.00, TRANSITION 3.57 119.08
FROM T5.12 TO T5.13 40" 19.08
VAR, 119.08
3.5" h9.0C
36 G -Y4- (US.29) 36 VAR, 119.0C
*40’ *40'
“VARIES 36' TO 40° VARIES 36'T0 40' @) | 40 52508
30’ T 120 1 12! (. 8 12 | 12° | 12! . 12 ., 18'-0" b, 100" | @ | o mson
TI"W/GR , , I @ VAR. B25.08
ol 5 l l " 1 S e 3.0" B25.0C
Cl k2 C2 1 GRADE Cl 5 X ¥
FOINT i ®) | 70 s2s.0c
0.02 z ORIGINAL
008 3 _J a2 - - 0.08. . = GROUND VAR. B25.0C
; = —F — ——— ] = —— — + — = =3 . :1 RIGINA
1 @ 8.0" ABC
é) @5 @5 13" W 17.5" D1 @ é@ D1 17.5" (™ 13" @ é 65 @ 00 ABC
ORIGINAL
“GROUND | GRADE TO THIS LINE VAR 23.5'TO_24' 70 N5 | 110 1.5 VAR 23.5'TO_24' () | pmme coar
GRADE TO THIS LINE 2.46"C &G
gﬁgilﬁEBsLE @ ‘5" MONOLITHIC
ORIGINAL TYPICAL SECTION NO. 15 & MONOLTH
VARIES ‘0" 0", STD. CONC. BARRIER
GROUND I &0 120 ~Y4- STA. 7+50.00 TO 12+00.00 . {SINGLE FACE)
kY SHOULDER BERM
W) , @ N STA 17400.00 T0 2647429 oG i
=11~ ' : . Shae, | @ VALLEY GUTTER
2 # SEE PLANS FOR ISLAND LOCATION N 5
ORIGINAL QY =2 2 () |earm materaL
GROUND T 6" @ EXISTING PAVEMENT
B2 D3 @ DETA". 153 @ WEDGING
SUPERELEVATION TREATMENT ADJACENT TO PROPOSED CHANNELIZATION
DETA'L ]5A TO BE USED IN CONJUNCTION WITH TYPICAL SECTIONS 13
TO BE USED IN CONJUNCTION WITH TYPICAL SECTION 13 (SEE PLANS FOR LOCATIONS }
—Y4- STA.11+85.00 TO 16-+00.00 LT.
¢ -Y4- (U.S. 29)
VAR 40°'TO 35’ VAR 40°TO 35’
-— 30 1 10 12! | 12 VARIES VARIES 12! 1 12’ 10 ! 18’ 16 10,
T3 W/GR 1610 1 610 17
5 4 AR 0'TO 5’ ARIES 6 VARIES VAR 0' TO 5! 4
9|3 0'TO ‘5“"| ! I‘_o' TO 5 £
wle <l CROWN e “" il Y 2
98 POINT P e (o) 958 ] ¢
X =
¢ 02 02.Y . T_OE‘_ 004 __ .02 __02 - 0.08. T
o i 7 = e 7= - ~ —_— — T L
[+%
g I ‘\J
H 0 1 W L. D3 ©d a w1. ©
P ORIGINAL
3 GROUND GRADE TO THIS LINE GRADE TO THIS LINE GRADE TO THIS LINE
N
5 LERRE TYPICAL SECTION NO. 16
38 ORIGINAL Y4~ STA. 26+74.29 TO 28+74.29, TRANSITION
83 ~“GROUND~ FROM T.5.13 TO T.S.14
Y Y4~ STA.28+74.29 TO 40+00.00
=5
@i




g\‘ PROJECT REFERENCE NO. SHEET NO.
S R-22468 2-F
ROADWAY DESIGN PAVYEMENT DESIGN
NGINEER ENGINEER
G -Y5- (S.R.1431)
"PRELIMINARY PLANS
VARIES 4=0 120" 120" 490" 12'-0" 12-0" 12'-0" 12-0" DO NOT USE FOR CONSTRUCTION
SEE X-SECTIONS o 60", VARIE
%@ (@ 1 I %Kﬁ | @ly | A R :
FOINT ™ PAVEMENT SCHEDULE
0.02 & 0.02
______ e ——— 7 oA ] o0 7 @ 1.5* $9.58
: < ===F ===~ 7 7 7] — = ORIGINAL
8 x i - l_é_" GROUND g & 12¢ ©) [s0- 5958
ORIGINAL 13 I !
GROUND 2 G@@ 18 E% & © [var 958
O FDES @ 3.0" §9.5C
s GRADE TO THIS LINE 8 ©)
GRADE TO THIS LINE TYPICAL SECTION NO. 17 5] ORIGINAL VAR $9.5C
} 3 2.5 119.08
-Y5- STA.15+00.00 TO 25+00.00
* SEE PLANS FOR ISLAND LOCATION (02 |35 noon
4.0 119.08
VAR. 19,08
DETAIL 17A 3.5% 119.0C
TO BE USED IN CONJUNCTION WITH TYPICAL SECTION 15 VAR. 19.0C
-Y5- STA. 14+ 00.00 TO 15+00.00 RT. @
4.0" B25.08
@ 6.0" B25.08
®) |var 2508
3.0° B25.0C
G -Y6- (BAYTREE COURT) ® [ 7o msoc
| VAR. B25.0C
& 2 12! | 12! L2 & ) | 8o asc
1 1 22 | 1’ e -
GRADE (@ |00 s
27 d4y R5) (DN {(Cl l POINT B(C1)(D1)| (RS, \\N’:" @ PRIME COAT
02, .02 02 . .02 > 246°C & G
e e i e s St e * SEE PLANS FOR LOCATION OF SIDEWALK IS
. m “ A 27 4‘4* @ CONC _ISLAND
s 7 . STD. CONC. BARRIER
. 7 . {SINGLE FACE)
! Ei WT  E)\- =
?_-,'ﬁ?%kom BERM
GRADE TO THIS LINE
GRADE TO THIS LINE @ VALLEY GUITER
TYPICAL SECTION NO. 18 @ |earm wareen
-Yé6— STA.10+46.76 TO 11+50.00 @ EXISTING PAVEMENT
@ WEDGING
q:_ -Y8- &-Y9-
, . we
SEE X-SECT.
C
<
[+%
E
?
2 GRADE TO THIS LINE
g GRADE TO THIS LINE
oN
i
P
g TYPICAL SECTION NO. 19
e

-Y8- STA. 11+50.00 TO 13+32.68
-Y9- STA.10+12.02 TO 11+50.00

18-MAR-201I 11:29
ri\roadwal




l(;\‘I PROJECT REFERENCE NO. SHEET NO.
IN R-22468 2-6
8 ROADWAY DESIGN PAVEMENT DESIGN
NEER ENGINEER
*4'VC REQUIRED ONLY FOR G RAMPS @ US 29
_RAMP- - o 3:1 SLOPES OR STEEPER
g | 100" _ 4 607 18'-0” 120" 120" 12'-0” 120" 300"
9.67 233 67 | | 15" W/GR
PROPOSED oyt ’ DE
@ @L |_GUARDRAIL \',‘,- \9,- " /%W Lt %
0.02 ; ol o e PS5 7S] g
.'E 13 £ PAVEMENT SCHEDULE
- -' o [ :
@ ORIGINAL 4 6l “Q-ET 22 AN -08, @ 15" 59.58
@ GRADE TO GROUND 6:1 — } i % ¥ " ™ S @ 3.0" 59.58
e 65 el 2 @ 05 . ) 65 & © [
— DETAIL 20A GRADE TO THIS LINE RIGINAL © [ao s9sc
GU@?SDER,IO}LL ‘.’:"Siﬁﬁ alg?'glﬁs\l}v /I_I!_ERAA\OG%J;;I'ER {S REQUIRED GRADE TO THIS LINE GROUND © |warsvac
' TYPICAL SECTION NO. 20 e
—RPA- STA.10+00.00 TO 24+09.10 ORIGINAL py——
-RPB- STA.10+00.00 TO 27+ 48.24 (REVERSE) GROUND ’ oo 9.0
-RPC- STA.10+00.00 TO 22+89.76 —= - -
-RPD- STA.10+00.00 TO 25+54.64 (REVERSE) VAR, 119.08
3.5% l19.0C
VAR. 119.0C
@ 4.0" B25.08
@ 6.0 B25.0B
®) |vars25.08
« 4'VC REQUIRED ONLY FOR "
G SPURS 3:1 SLOPES OR STEEPER 3.0 B28.0¢
7.0" B25.0C
300 L 120 .4'-0"1 20 L 120 180", ¢-gr, 100" VAR. B25.0C
15 W/GR ® [s0 e
£ GRADE L Y i
= 4 POINT | 4 ve |88~ ve (@ |00 c
8 i X3 8l
z C I C %g @ PRIME COAT
g \ ORIGINAL
.08 |0 02 02! 08 2 24"C &6
1 —— 4 é:1 gRIglIJ'LADL @ 5* MONOLITHIC
éé"_”_ QB*’\’\I JL_Q — 6 CONC ISLAND
o\ @ 14.5" @ \ @ STD, CONC., BARRIER
{SINGLE FACE}
ORIGINAL GRADE TO GRADE TO THIS LINE SHOULDER BERM
GROUND
P THIS LINE ®) |vauer curmrer
gLS”EBSLE TYP'CAL SECT|ON NO 21 @ EARTH MATERIAL
ORIGINAL ~SPURA- STA.10+00.00 TO 13-+02.01 (V) [ oosnve eavemenr
GROUND ~SPURB- STA.10+00.00 TO 16+88.53 (REVERSE) @ |weoono
-SPURC- STA.10+00.00 TO 13+80.74
—SPURD- STA.10+00.00 TO 15+42.87 (REVERSE}
¢ -EL- € -MUP- (MULTI-USE PATH)
| B-0" . 60" VAR O'TO 39’ '-0° | -9 |
- 50", 5-0" | 5.0, 50" . 50" RIE
CRoWN I’ SEE X-SECT.
. L EXIST e - —— FoNT
A i —= = = ——— 5 0.04 | 0.02 002 | gog
— ) ! x
12.5" N ’ N
%DE TO THIS LINEJ €2 > (]D é@j NB" é
}“—“‘segl)\&fesa TYPICAL SECTION NO. 22 GRADE TO THIS LINE
-EL- STA.10+25.21 TO 11+07.41

TYPICAL SECTION NO. 23

-MUP- STA. 104+ 00.00 TO 74+54.49

I&-\lﬁﬁi—&&ll ”{é?»o \r2246b.rdy- typ.dgn




g PROJECT REFERENCE NO. SHEET NO.
5 R-22468B 2-H
P | RAV_SHEET NO.
—
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

DRAINAGE DITCH DETAILS

DETAIL A’ DETAIL 'D’ DETAIL T DEFA—e DETAILS DETAIL_"W
SPECIAL LATERAL BASE DITCH SPECIAL CUT DITCH SPECIAL CUT DITCH LATERAL V' DITCH SPECIAL CUT DITCH STANDARD BASE DITCH
o) [Notto Scale} [Notio Scale) {Notfo Scale) {Notto Scala} {Notto Scale)
Fill Noturol N::uml
Stope [>]
l.e] Min.D= 10 Ft. Min.D= 10 F. Min.D= 0.5 Ft. in. 10 Fr. Min.D= 1.0 Ft. I |
B= 2.0 Ft. b= 50 H. B= 2.0 F.
FROM STA.12+418.55 TO STA.15+00 —SPURB-{L1} FROM STA. 37+50 TO STA. 50+00-L1~{R) FROM STA.24+3638 TO STA. 25450-0°C (L) FROM STA.134+ 50 L-(k1)
FROM STA.10+50 TO STA, 21+ 50-L1-(Ri} FROM STA.17+75 TO STA. 20450 -Yi-{Lf) FROM STA. 51400 TO STA. 51486-L-{L3} FROM STA. 27+37.65 TO STA. 26+00-Y4{Ri) 52 IF @ 2.61% g
FROM STA. 17475 TO STA.20+71.95 -YI-{Ri) FROM STA.514+86 TO STA.53+75-L-{lY
DETAIL * FROM STA.13+431.32 TO STA.13+87.46 —YI-{Lt) —
SPECIAL CUT DITCH FROM STA. 33+61.46 TO STA.35+50 -L1-{L1) DETAIL ‘L’ BETAIL X'
ot 1e Sasle FROM STA. 23+00 TO STA. 24400 —\~(Rt) SPECIAL CUT DITCH wHINGE DETAIL ‘P’ DETAIL T' e Al
FROM STA.50+00 TO STA.54+31.74 11-(R) (Notto Scale} STANDARD BASE DITCH SPECIAL CUT DITCH wHINGE AL LATERAL BASE DITCH
FROM STA.20+15 TO STA.22+50 -vs-(m (Netto Seale) Notto Seole)
FROM STA 44420 TO STA 46+00 -1}
FROM STA 40400 TO STA 43+90 -1 Noturol Nefuro!
Front Grou ey i
Ditch L
Min.D= 1.0 A l Slops i
Typo ofLiner= PSR Moxd= 10 H, DETAIL ‘E’ 6¥ k= Min.D= 1.0 Ft. i _-I —
- TOE PROTECTION o in Do
O A I o ey WIS HON AR SR oW R o TR e AN AES S TR
FROM STA.14+50 TO STA. 16+ 50-Y5-{R) N FROM STA.29+50 TO STA. 31+53.82-L{R) PO 23 30010 ST 24 20N o FROM STA.139400 TO STA.140+00-L{Rt}
FROM STA.37+00 TO STA. 39 +00-Y4~(L) NATURAL ’;\,& store
choump d D_M DETA‘L "y DETA"_ IU' DETAIL IFFI
DETAIL 'C’ pres. STANDARD BASE DITCH SPECN—QCUT SASE DITCH DETAIL ‘'Z’ LATERAL BASE DIT
DETAIL "¢ - ot L TERAL BASE DITCH
SPECIAL LATERAL BASE DITCH d= 1R (Nt Selh (Notto Scal) SPECIAL CUT DITCH STANDARD BASE DITCH (Notfo Sce]
o Scale} {Notto Scale)
(Notto Scale) Natural Natural .
Type of Liner= Class | RipRap Gro y 2
FROM STA. 27+50 TO STA. 29+ 50-L1-{Li}
Min.D= 1.0 Ft.
B= 50 Ft. LBl  MnD= 10R
7 STA. 31+52.83-1-{R}) B= 30 R A
z DETAIL 'HH’ 183 IF @ 0.5% Grade “When Bis < 60°
in.D= e D FROM STA.24+50 TO STA. 23+50-RPD{RY)
% m r:= ::g 2: MEDIAN ¥ DITCH FROM STA.T09.405.38 TO. STA.109-+84.67-L- “ FROM STA. 66440.07 TO STA. 68+50-L{Ri) Tyse of inorsCOIR MAT FROM STA. 91+50 TO STA 97+50-L (1)
2 - N shos o o {F @ gra FROM STA. 1§;+L7Fa.éa 1O, STA 121+ 87.76-L0) DETAIL GG
ol TR . grade
FROM STA. 21+ 50-L1-(R) TO STA. 17+75-YI{Rt) DETAIL ‘R DETAIL 'V’ DEIAIL GG
Al CUT BASE | YT FROM STA.122+89.40 TO STA.123+22.25-1-{Ri} LATERAL BASE DITCH
DETAIL ‘N’ SPECIAL G 2o 0T H SPECIAL CUT DiTCH RS Wk rode AR
LATERAL V' DITCH Front
FROM STA. 31453.82 TO STA. 32+ 50-1- ] P
FROM STA.46+00 7O STA. 4a+oo-|.1-ww.ﬁ) {Netto Seale) S S DETAIL ‘DD’
LATERAL BASE DITCH
(Notia Scale)
L]  MinD= 15R.
B= 3.0 F.
T —x ; FROM STA. 37400 TO STA. 37+66.53 -Y2Rev-{Ri) L
R L 12+14 T 7+00 —Y4{Ri] FROM STA.26+00 TO STA. 32+00 -Y2Rev-{L} Type ofLinerss PSRM
oM ST 31io0 1o STA 2650 FROM STA.25103.94 TO STA 27+37.65 -YA{RY) FROM STA. 26450 TO STA. 31450 _Y2Rev{R}) ST e7 50 10 ST
FROM STA.32+50 TO STA.35+50 ~Y2Rev{Rt) b= 100 F.
DETAIL TS - FROM STA.13+00 TO STA.18+00 -Y4-{Ri)
DETAIL FS1 £ DETAIL FS2 DETAIL FSM FROM STA.5+50 TO STA. 6+95 —YHL') FROM STA.96+00 TO STA. 97+21-L{RY DETAIL 'EE’
FALSE SUMP N “FALSE SUMP_ FALSE SUMP FROM STA. 11450 TO_STA. 6495 —Y4-{L1) LATERAL BASE DITCH
(Netto Scale) ol {Notto Scals) { Not to| Scale} ROM STA.19+16.94 TO STA.17 +21 -Y4-{U) {Notto Scole)

Outside Ditch FROM STA.13+-87.13 TO STA. 13452 -SPURA-(RN)

Outside_Ditch Traffic Flow
raftc Flow =i DETAIL AA’
DETAIL ')y SPECIAL LATERAL HASE DITCH
=5 55— RIP RAP AT EMBANKMENT Netto Scals)
-5 Scale)
S=Ditch Slope L C Proposed Ditch $=Ditch Slope @ Proposed Difch S=Ditch Slope ¢ Proposed Ditch o - o Bls > 40 Mo de v5 B
8-1-{ Ditch_Grade L Ditch_Grads L " 2 Slope - No- 570 - -
gﬁ §$i;ﬁ} R'} 5& ;‘}J;’n_L_'}ﬂ) STA. 26+ 74-11-{lY)  STA. 42+75-L{R)} SYA.13+69. 49-sruna-(u) 0.0% To 2.0% | 20| Over 4.0% To 6.0% | 40 Ditch Typo of Linor=_ CI1RipRap b= 100 B
STA. 13+07-Y1-{L1)  STA. 146+74-1{R) STA. 37 +26-L1-{Rt)  STA. 6+67-Y4-[Ri) STA.15+24-SPURB-{L) Over 2.0% To 4.0% | 30" Over 6.0% 50" [N Min.D= 0.7 F. FROM STA.97+21 TO STA. 98+ 04.58-L{R1)
STA. 40+00-U1-{t4] STA. 40+26-L1-{Rf)  STA.100+05-L{Ri) STA.140+76-L-[R) B 3.0
STA, 47 +74-1-(RY) STA. 44+26-L1-{Rt)  STA. 104+26-L~(RY} STA. 32+26-1-Med. STA. 58474-L-Med. ss;Ak ;z:gﬁﬂeg.
STA. 49+ 74-L1-(R STA. 24+26-1-(R)  STA. 107 +26-L{Rf) STA 34+26-L-Mod.  STA. 62+24-1-Med. 35 o FROM STA.121+87.78 TO STA. 127+ 50-L{)
+74-01-(R) STA. 110+ 26-1{R1) STA. 36+76-L-Med. STA. 65+74-L-Med. STA. 91+74-L-Med. Type of tiner= 42 TONS,CL 1 Kip-Ra . L)
STA. 39+76-1-Med. STA. 68+26-L-Med. STA. 95 +24-1-Med. jad Filtef Fobric=_ 4
STA. 31+ 74-Y2REV-{Rt) STA. 51+ 74-L-Med. STA. 724+26-L-Med. STA. 97 +74-L1-Med. FROM STA.35+21 TO STA. as+54-u-(ru)

STA. 101 +26-L-Med. STA. 116+76-L-Med. STA. 99+24-L-Med.
STA. 104 +26-L-Med. STA.120+13-L-Med, STA.134+26-L-Med.
STA.107+26-L-Med. STA.123+26-L-Med. STA.136+26-L-Med,
STA. 110+26-L-Med. STA.126+76-L-Med, STA.138+26-L-Med.
STA. 113+ 38-L-Med. STA. 131+26-L-Med. STA.140+76-L-Med.

2O R 22 468 _Hyd.DETIR.dgn
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PROJECT REFERENCE NO., SHEET NO.

o
el
~N
I R-22468 2-1
> RW SHEET NO.
ROADWAY DESIGN HYDRAULICS

SPECIAL DRAINAGE DETAILS

REVISIONS

DETAIL ‘Il DETAIL ‘LL’
R | i LTTAININEL Excﬂ'ﬂllul‘ TUN WULYLCRIE
75 CUNDS 2 @ 13'X10' RCBC
EXCAVATION
COR MAT CLASS | RIP RAP
DIM.|RIP_RAP BASIN # RIP RAP NOT SHOWN 41_ Eélgl}-’ml)c /COIR MAT
WL 1] ¢ [ ¢ / | —_ Voo
A 25 |3 7 <\ A, » DTS | —_ =
B L7 |2 [ 7 CULVERT 21 & APRON I Q,/Sfro ! NN Y o
s 4= — /I 2k PR
<o Tz : q # | l rI W gl lal t"“‘;\
D s [¢ It s 4y J EST 20 TONS
Wy .
£ [oo & Iz <& | | a/S"L"Gm LN BENCH EST 25 SY FF
F 133.0° [¢ : RP RA® NOT SHOWN \ 7/ COi AT INLET DETAIL EST 120 SY COIR MAT
G |200° |7 |¢ e
ALL DIMERSIONS APPROXIMATE PLAN
== 150 CU.YDS 2 @ 13'x 10° RCBC
c e EXCAVATION CLASS | RIP RAP
DISSIPATOR FOOL APRON COIR MAT /COIR MAT
% EXISTING
N GROUND _L
BASIN #] LOCATION _(AT OUTLET) cnvar -Lé}, o U
1| Sto.35+54 0-[R) @ “l - — NATURAL —T S774/c o
¢ ? . & PRy I LOW FLOW BENCH OUYLET DETAIL EST 35 TONS
2 [ ps LI EST 35 SY Fi
O . R EST 220 SY com MAT
USE CLASS “I* RIP RAP FOR BASIN #1 FILTER FABRIC
APRON ELEVATION TO BE SET 0.5' ABOVE SECTION
INVERT OF PIPE 7/08 RCBC STA. 29+96-LI-
DETAIL ‘MM’
PREFORM.EgT EEC:UR HOLE CHANNEL EXCAVATION FOR CULVERT
CE 160 CU.YDS 2 @ 13'x 9" RCBC
_PLAN VIEW INSTALL LEVEL AND. FLUSH EXCAVATION *
WITH NATURAL GROUND
EXISTING COR MAT CLASS 1 RIP RAP
54 GROUND
G SRR -
A 4 wee— N
L J 'Ld\s BACKFILL
:(] l FSILL EST 90 TONS
7 @; LOW FhOW BENCH EST 10 ¥
re Preformed it /
Bt ¢ INLET DETAL o S o ar
{Rip Rap in bosin
not shown for clarity) OVe
X .0 100 CU.YDS 2@ 13x9RC
B 5 EXCAVATION © Wx9RciC
. COR MAT CLASS I RIP RAP
EXISTING
SECTION A-A GROUND _L \ |
&, PIPE{d = 15" OR 187 — — 707V —
% &, .L 5? loooo
473’/ ——
INFLOW )
r LOW FLOW BENCH _OUTLET DETAL EST 130 TONS
LINER: CLASS B RIPRAP L EST 160 SY FF
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2\) -L- STA 87+39 250 LEFT -L~ STA 97+48 23I LEFT ROADWAY DESIGN HYDRAULICS
650 RR SPIKE SET IN THE BASE OF I4 ASH —l — RR SPIKE SET IN THE BASE OF 48" 0AX ENGINEER ENGINEER
640 | | oLy P
\ 5 R 3
T CULVERT HYDRAULIC DATA
— DESIGN DISCHARGE = 500 CFS
L ——
030 -— DESIGN FREQUENCY = 50 YRS SEE-SHEETS 08— H-FOR—PLAN_OF L
R DESIGN HW ELEVATION = 5928 FT
e BASE DISCHARGE = {700 CFS
e BASE FREQUENCY = 100 YRS
620 T BASE MW ELEVATION = 5937  FT 620
—_ OVERTOPPING DISCHARGE = 2700 CFS
- —t OVERTOPPING FREQUENCY= +500 YRS
= — - — OVERTOPPING ELEVATION = 5975 FT
o~—4 1 —~— EL = 59368
4 — (L1863 ~—— Ve = 800 q
e o - e ey == K = 139 B
600 —— AL — 600
To- \—_ ik ~4
BEGIN LT DITCH M N
~L-| STA9I+5D.00 3] " I78e7 5%
590 EL}606%0 +ls ¢~ —d - — 590
&
n Il.
Tl FBC w7/ 27 SIIL
580 580
BEGW RT} DITGH
[I- $TA 9670000 00
570 EL.58180 570
560 560
87 88 89 90 21 92 93 94 95 96 97 98 99 100
DITCH LEGEND | | | | SEE SHEETS 11 & 12 FOR PLAN OF -L-
LEFT DITCH — - - — - _l — BM *0 ELEV.= 6704
650 -L- STA K09+72 306’ RIGHT 650
RIGHT DITCH ~===--- RR SPIKE SET IN THE BASE OF 300 0AK
640 640
630 630
d
620 J 620
(+)177357 —
L. -l
610 _ 11— 610
600 —tT T T 600
—— e e ™ -
| —TTIAT 354 b = 1
— T
c | 5920 — T 7 590
&) 580 580
3
b
S 570 570
o 4
N 560 560
Q.o
#1 100 101 102 103 104 105 106 107 108 109 110 111 12 13




& | ] 1 1 1 ] 1 ] | { | | PROJECT REFERENCE NO. SHEET NO.
g BM *ll ELEV.= 6190 R—-2246B 25
B - [~ STA 1I8+75 289 LEFT ROADWAY DESIGN HYDRAULICS
D CH LEGEND RR SPIKE SET IN THE BASE OF 28'0AK — ENGINEER ENGINEER
LEFT DTCH — -~-— -
RIGHT DITCH —---~-~--- LIMINARY PLANS
o1 vsg«rom CONSTRUCTION ..
650 NORF—INFEH SEESHEETS—12—8—13 FOR PLAN QF |
;-!'1- ;as!: Yo
’Ell_"_”gzﬁg.o __Bit GIN l'?T Dg’Cf'I
640 VC-= 200 EL.62408 4640 |
K = 345
630 l33L g (AIITRL | = 630
ol el 7 .-—-——’_-—_-.-"--—---
I = L ol — PR N a0l | — = 1 TIT s TErEd
620 © i ol e o - - | ey 620
—— =
L TN~ =~ §°
EA
410 2L 610
m|n
BEGIN LT DITCH (]
- sTAi+67.8
| 400 EL.64170 400
290 590
| S580 580 |
13 14 115 16 n7 118 19 120 121 122 123 124 125 126
[ | i I ] ] 1 L ] ] 1 SEE SHEETS 13 & 14 FOR PLAN OF -L-
BM ®12 ELEV.= 63959
l -L~ STA i35+ 234 LEFT
——— — RR SPIKE SET IN THE BASE OF 44 0AK
470
h
|_660 N 660
8
- — — - o~ l\ . 4
450 P A 37 650
. +] 307974
7 (+11932% Ao , . =
3 = N== 31 P o e
— 640 \ — ~4 —|— & o ) 2o 2 B 2L 8 P
N —
NN
L ] e = T 0 T 8
c 1630 — S vt Vi L L 630
_§| — (€K C34h E.lT-l
%420 END LT pren BEGIN R[ DITcH 420
i ~L-{ STAlI27 +50.00 -L~ |STA.]34+8000
4 EL 3273 EL.§4094
N
T4 410 610
58
284600 600
#q 126 127 128 129 130 131 132 133 134 135 136 137 138 139




KA

& ] | | | PROJECT REFERENCE NO. SHEET NO.
2 R-22468 26
i DITCH LEGEND —I—- R | e
LEFT DITCH — - - — -
RIGHT DITCH ---=---
Pl = 1439000
EL = 659.30°
VC = 400
&70 K—m—i55 SEE-SHEETS 14 815 FORPLAN OF L]
- - T~ e [ Sap— e e el mwe e ey
660 3 = tHPIRHL ] L3053} il e
g _\ — = N
¢ - ~ N — e e e ™)
650 b3l L e ] ~—-1 I o e 650
g(q-’_;g_av bl N
640 640
END RT |\DITCH
~L~ |STA40+00.00
430 EL.650561 END| GRADE -[L- 630
-L-| sTAl. 150+50.00
ELEN. 0.090
620 620
610 610
| 600 600
139 140 141 142 143 144 145 146 147 148 149 150 151 152
BU 14 ELEV.S8758° T T [ [ T 1 T 1 T [ 1 1 SEE SHEETS 4 & 16 FOR PLAN OF -YI-
-BYI- STA 6423 126' RIGHT
AR SPIKE IN BASE OF 36 TRIPLE WILD CHERRY PIPE HYDRAULIC DATA — YI_ BM *I5 ELEV.61033'
DRAINAGE STRUCTURE NO. -Bri- STA [7+49 31 RIGHT
DRAINAGE AREA = 084 A RR SPIKE IN BASE OF 24 0AX PIPE HYDRAULIC DATA
DESIGN FREOQUENCY = 25 YRS DRAINAGE STRUCTURE NO.
DESIGN DISCHARGE = 39 CFS DRAINAGE AREA =7 A
DESIGN HW ELEVATION = 58844 FT DESIGN FREOQUENCY = 25 YRS
100 YEAR DISCHARGE = 440 CFS Pl = 2045000 DESIGN DISCHARGE = 320 CFS
100 YEAR HW ELEVATION = 58844 FT EL = 61607 DESIGN HW ELEVATION = 604i5 FT
OVERTOPPING FREQUENCY= 500 + YRS Fi = 1878500 ve = 130 100 YEAR DISCHARGE = 360 CFS
OVERTOPPING DISCHARGE = 280  CFS EL = 61005 K= 24 100 YEAR HW ELEVATION = 60422  FT
OVERTOPPING ELEVATION = 59126  FT Pl = 742500 Ve = 120 OVERTOPPING FREQUENCY= 500 + YRS
EL = 6069 K=7 OVERTOPPING DISCHARGE = 150 CFS
vc = 00’ OVERTOPPING ELEVATION = 60643  FT
= Pl = 1245000 = q =Yi4 STAIT+15.00
BI=.1320%0 | | |EL = 5055 ve = 210 EL.803.
VC = 125 ve = 75 = ‘!? —t
610 K = 30 K = 225 - 610
r108alpr="T " | .| - W67
) " I L - 453607
60 18RCP ~ |- -F3$2969
0 < j - 5 f s ("', / 600
. > d (+) 2
__/, — END LT diTeH
N y N 5T . ~YI-| STAJ20+5000
< |-5920 & % s Lt + 4 o BE%N RT_DICH g"’ L6325 END| GRADE-Y[RT- 590
g « T 24 RCP L 7287 -YI1 STAIT+8004| + -Y1} STA. 2p+00{.00
2 ,JL"' ﬂT’ pA3 E£L.599/6 Sl ELEV. 6/13.360
- L =" E g
51 &8Q END GRADE -Y[iLT- END| RT piTeH 580
3 Yi-| STAl. 16[+14.p9 -vi4 STA20+]195
4 LEV] 60B.69 BEGIN GRADE| -Y1RT- EL80.32
N lL -Y1} STA. 16+50[16
34 570 BEGIN GRADE|-Y1LT- BEGIN L DIACH \END LT DrilcH ELEY. 603.58 570
o -Y1 STt. 10+50] 00 -yt STA.13431.32 -YI- STA.I3+6746
=) ELEY. 585.74 ELI587.44 EL59049
g8
<3560 540
31’53 10 n 12 13 14 15 16 17 18 19 20 21 22




&| SEE SHEET 7 FOR PLAN OF -Y3— | | | { PROJECT REFERENCE NO. SHEET NO.
g R-22468 27
B ‘ ) ROADWAY DESIGN HYDRAULICS
— m— ENGINEER ENGINEER
BW °3 ELEV.= 60588 ‘f
-L~ STA 27+71 240° LEFT — 3— : : |
RR SPIKE SET IN THE BASE OF 16" ELM PRELIMINARY PLANS
BW *1 ELEV.= 58957 S e '
-BL- STA 20416 2I3'LEFT
N GRAbE aLa T skcIN GRADE vanT- Z CHISELED SOUARE IN A BOX CULVERTDR
-Y3]_STA. 1P+44.41 -u_q-_'ﬁ_@a SEESHEEF 6 FORPEAN—OR—Y 1
ELEV. 6/10.58 HEV. 61d.55
Pl = {1%6000
Ve = 2o VC = 60' Pl = 143500
- K-8 Pl = 1512500 EL = 59452
g EL = 59270 END|GRADE -Y3RT} Pl = 11+00.00 VC = 40
610 v {+07227 dL 2057 vc = 90 -Y3t STA, 1g+oo 00 600 EL = 59049 400
: ,bﬁ < K=9 ELEY. 591.5 Ve = 60
- ~ - I's 1 - o
B =~ N %3% +4 1153.9:
600 B \‘\ 590 (+1.800Q% = =1 T 590
~J ™
L
590 BE(JIN RADE -Y3LT- ( 7 580 END GRADE Y- 580
-Y4- s1A. 11+0¢.00 -Y-| STA. 13?37.36
ELEV. 08.19 ELEV. 592.40
580 570 BEGIIN GRADE| -Y- 570
V- STA 1otso.oo
ELEY. 5B9.8
570 560 560
540 550 250
10 n 12 13 14 15 10 n 12 13
1 ° + 1 [ 1 1 L 1L I 1 1 1 SEE_SHEET 10 FOR PLAN OF -Y2REV-]
DITCH LEGEND PIPE HYDRAULIC DAT I
—— - BM *T ELEV.= 61988 Y l/ DRAINAGE STRUCTURE NO.
LEFT Dew ~YZREV- STA 25429 229 LEFT - ZRE - DRAINAGE AREA = 39 A oizlictﬁ);efuﬁurzﬁ' %TA
RIGHT DITCH = === mmm RR _SPIKE_SET IN THE BASE OF 26'WILLOW OAK DESIGN FREOUENCY = 25 YRS DRAINAGE AREA - 869 A
DESIGN HW ELEVATION = 61224  FT
DESIGN DISCHARGE = 230 CFS
100 YEAR DISCHARGE = 10 CFS DESIGN HW ELEVATION = 60754  FT
100 YEAR HW ELEVATION = 61243  FT 100 YEAR DISCHARGE = 260 CFs
BEdN AY DlcH OVERTOPPING FREQUENCY = 100 + YRS 100 YEAR HW ELEVATION = 60766  FT
—YZ- STA26 F50.0p RT OVERTOPPING DISCHARGE = 210 CFs OVERTOPPING FREQUENCY= 500 + YRS
BEGIN |GRADE -Y2REV- EL.62488 END UT OITCH OVERTOPPING ELEVATION = 61265  FT -
-YZREY- STA. 36+00.00 Bl = 210000 Cy2-| STA 31+50.00 OVERTOPPING DISCHARGE = 800 CFS
ok g P EL = 62622” ik OVERTOPPING ELEVATION
K = 134 =
- 2= Sz B 40
- — = B - (~B.5161% Ve = 200° VC = 180 Pl = 37+5000
— il il =T OR30D; 4 25886% | LK = 62 K= 42 EL = 6122
(Y. #.%8 oo, Nl iy S g . Y — Ve = 00
620 . (- A i B il ™ T . T 18 RCA K=17 620
17 7 ) . ~-|~' . {+ A '+
Ty § 1~/ .?12. '::::@ ~-{" D 0 9, 6%
N o " (-102200% | (3148007 F 08000 ~ 1 - - - ShsH 30" ReP ~ Hgr33L
_ 610 BEGIN LT |DITCH s | S §° % 17 090007 (~11.28873 EEY it 8 B9z —3 T 410
“Y2- STA 26+0000 W G e | &S 8 8 8 i g | o 136 AEP
FL.62589 Tl i ] iy R &8 S 430>
- S v[w *8 §l$— EA%) )
| 600 T | Tm R RS | mis EGI AT | DITG 400
g PIPE HYDRAULIC DATA ala :'{:7. QA Fy2-| STA 37+6000
% DRAINAGE STRUCTURE NO. Tl F1.609.90
3] 590 DRaNAGE AREA . TZZ K END LT OfTCH END _RY_OITCH 590
3 = [y2-| ST Al 32+00.00 —12- 4TA.37+6653
5 DESIGN DISCHARGE =70 CFS Ly sEaw R DiflcH o L
8 DESIGN HW ELEVATION = 61695  FT 3 e
N 100 YEAR DISCHARGE = 80 CFS - 2 |
T4 580 100 YEAR HW ELEVATION = 6I7/9 FT EL.61454 END RT DyTCH ND GRADE -YZ2REV 580
wf OVERTOPPING FREQUENCY= 25 YRS [Y2~| STAI35+3000 Y2REV- STA.|38+06.4]
o OVERTOPPING DISCHARGE = 60 CFS EL. 61045 LEV! 612.33
o3 OVERTOPPING ELEVATION = 61673  FT
~eq 570 , S — 570
Lf‘fg 25 26 27 28 29 30 31 32 33 34 35 36 37 38




% DITCH LEGEND ] | | | | 1 | ] I [N 1 | ] PROJECT REFERENCE NO. SHEET NO.
g BM -gr ELEV.= 61851 R-22468 28
b —_—— . — - ~-L~ STA 87+39 250 LEFT ROADWAY DESIGN HYDRAULICS
LEFT DITCH — ‘ 4— RR SPIKE SET IN THE BASE OF 14" ASH ENGINEER ENGINEER
RIGHT DITCH --~-----
650 "PRELIMINARY PLANS
_JNW USE FOR CONSTRUCI"ION
640 SEE—SHEEFS—H—8—10—FOR-REAN—OF—Y4—}——
630 BEQIN GRADE -V4- P =T4+0000 430
-Y4- SIA. i+5o 00 EL = 61440
ELEV. 606.30 BEGY RT| DITQH Ve = 450
-Y4- STA7+0000 K = 398
620 FL.602.00 420
_——-—;_‘___ e
——Z#;g o =
L (49285 “ 1._1.-
a0 R oy s e e e == — e ==po 410
- — ——-—--———"——:51743162 P A e -_—'_'_'_‘f__ Y P e e e
______..--—--"'""_'__ j _______________,___-._-_--_----—-‘—"-'--—-----"'“";'"'-','
600 T 77 e I ol 1067 600
ENO LT liTC
~Y4F STR.I+5000
590 BEGIN LT| DITGH EL6OT4] | |Enp|RT DiTCH 500
-r44 STA5+50.00 ~Y41 STA.I3+0000
EL6D2. £ND AT D_I€CH EL6D5.37 BEGIN R% DITCH
1r4- |STAp+9500 ~Y4% STRI3+0000
580 @r_w BEGI_LT| DITGH EL.605.37 580
-Y47 STA.6+95.00 :
EL.6DIOO0
570 570
4 5 6 7 8 9 10 n 12 13 14 15 16 17
1 1 i SEE SHEET 10 FOR PLAN OF -Y4—
650 650
Pl = 20+7500
640 EL = 6288" A 640
VC = 800 (.
K = 494
630 P SN N .
a _ﬁ-’- - < | e e el ] e g ) e — e T — | — e | — -1 —I il 630
— Lde|—r—T—|—TT A U R [ NN [ N N P Y 3
= L=+ 2F ICP -wf‘ﬁuw @14 2662
620 _F-_ [ Tv— 620
tmotezd. . L .| o PIPE HYDRAULIC DATA -
BL 1T=T-% DRAINAGE STRUCTURE NO. 1051 E_-,'!f erg;Lom
610 - - 1| 1R 16460 DRAINAGE AREA = 25 A BEGIN_RT| DITGH END_RT| DITGH EL628 610
DESIGN FREQUENCY = 50 YRS -v4-{ STA 25+D394 7§ S[AZt378>5
END 4T DITCH DESIGN DISCHARGE = 860 CFS EL6P6.40 £1leos 4
¥4- I DESIGN HW ELEVATION = 62478  FT
< 600 £L6id5! 100 YEAR DISCHARGE = 90 CFSt 400
& 100 YEAR HW ELEVATION = 65%.80 FTs
4 OVERTOPFING FREQUENCY = + TR
K "_-,'ff = RSTT %cw OVERTOPPING DISCHARGE = 310 CFS
%] 590 ELGI3 OVERTOPPING ELEVATION = 62839  FT BEGN_RT_DITICH 590
3 -v4F STA.2743765
8 BEGIN LT|DITQH EL.§2554
% ~Y4q STAIT+31.00
td 580 EL.6}4.95 580
57
ceq 970 570
#q 17 18 19 20 21 22 23 24 25 26 27 28 29 30




PROJECT REFERENCE NO.

SHEET NO.

g DITCH LEGEND R-22468 [ 29
; Y4 T
0 LEFT DITCH _——————— ——— —
RIGHT DITCH - === =w-~
‘PRELIMINARY PLANS
b0 Nov sk FOR_CONSTRUCTION
SEE_SHEET 18 FOR PIAN OF Y4
PI = 35+5000 650
650 EL = 636J¢
VC = 180
K = 96
640 I g 640
m — e | —
£ SR ﬁ-?ma!a:— —a —— — = -
- e 4
630 e b o] e [ o LX7 ¥,
| :
620 BEGW LT| DITGH N 620
-Y44 STA.37+D0.00 Eu
EL.6P2.77 nll
[l
610
610
600
600
30 36 3 38 43
L 1 | [SEE SHEET 15 FOR PLAN OF -Y5-
ND| GRADE -Y5RT|-
E| - - - STA. +50.
END GRADE -YBLT- N GHADE | =YSHT ﬁ?
[Y5-| STAl. 18+15.p9 1 STA. 19+21,43 . 855.
lELEV. 65p.12 .
1
Pl = I7+00.00 Pl = 20+0000
L o :
V =
660 K =49 o ——— 60
BEG +140.9966% 3 [i
-Y5 ?;_____ ot ot ] —— e ] 650
650 ELE — T=R.3300%
ok -
640
640
S DITCH RT_DITCH 630
8 630 ¥ \.16+50.00 ;rsgzoﬁsoo
2 )
£ L]
& N 3
61620 4 620
% 10
iq 610 6
?g 600 600
#q 12 18 20 25




P-

012 118
2002 B2, \r2248b_rdy.pflshts.dgn

T} SEE SHEET 7 FOR PLAN OF -Yé— SEE SHEET 4 FOR PLAN OF -Y§- . | | PROJECT REFERENCE NO. SHEET NO.
ITCH | I HEET NO.__ |
gl: DITCH LEGEND R-22468 30
’ LEFT DITCH _— -~ — - | ~-YO- S
|1 HEGIN GRADE RELIMINARY PLANS
PIPE HYDRAULIC DATA 1V9: [5Taq lotr2.q2
BEGEN GRADE DRAINAGE STRUCTURE NO. 0410 . :
1 - . -_53— -‘:'P ‘r SEE SHEET 4 EQR N_Ak OE YO
ELEf. 5b7.0p Y6-[STA| T1}50 DESIGN FREQUENCY = 25 YRS Pr= 10i5500
I LEV} 595.95 BEGIN GRADE DESIGN DISCHARGE = 290 CFS VC = 120'.
-Y8- STA. 12+00.00 DESIGN HW ELEVATION = 56861 FT K = 30
\ i = 1076000 I EL:V. s72 b7 100 YEAR DISCHARGE = 320 CFS %90 590
EL = 59499 {00 YEAR HW ELEVATION = 56866 FT
VC = 70 I OVERTOPPING FREQUENCY= 500+ YRS S
X = 13 OVERTOPPING DISCHARGE = 26#55 CFS = a2y o T p e
= FT 4 ) fo e —
600 \ | 5o OVERTOPPING ELEVATION A0 : A 580
[, 27 [P
95 -
2 il £7) 4 e e | (~10.51407]
590 570 — T I S = = 570 570
Y 339575018 RP PIPE HYDRAULIC DATA £nb| GRABE
DRAINAGE STRUCTURE NO. 0412 Vs sril Ti50l00
580 560 BEGIN LT|DITGH 540 | | DRAINAGE AREA = 4J0 A ELEY. 584.75 560
~¥8- STA.1Z2+3000 DESIGN FREQUENCY = 25 YRS
EL 56940 DESIGN DISCHARGE = U0 CFS
DESIGN HW ELEVATION = 58246  FT
570 T I 100 YEAR DISCHARGE = 130 CFS
220 T 201100 YEAR HW ELEVATION = 58266  FT 550
EL 86780 OVERTOPPING FREQUENCY= 500+ YRS
. OVERTOPPING DISCHARGE = 280 CFS -
560 540 eND GhADE L40| | VERTOPPING ELEVATION = 58456 FT 540
-¥8- BTA.| 13+p2.68
ELEV.| 571|.19
550 580 530 530
10 n 12 10 n 12 13 10 n 12 13
I T I I I O SEE SHEET 10 FOR PIAN OF —LDET—
i SEE SHEET 4 FOR PLAN OF -DRVI- & —DRV2-
Pl = [0+5000
Pl=10+5000| |"Pr= 11+4500 = | | [Pr=#1+50.00
EL = 912.73 EL = 83 EVL: = gg']‘r EL = 59018
400 |LVE =25 Ve = 25' 600 VC = 25' 430 o (-08538%
=) t-4205);
t e 7~ = ——
’9""1 305be A e T35, Sy e S I QY [y S o = ey M s S S I
500 '0~51>6. (#+122 A 500 \& ('H]m 420
AT NE= L e e /
I onapes) e -
EGIN GRADE JLDET- l
530 580 410 -‘LQE]- STA. 11+14.49
eLev.| 63d.89 l
BEGIN GRADE -DRV1- BEGIN GRADE -DRV2-
~DRV1- |STA| 10}32.£4 ~DRV2-| S5TA. 10+34.112
570 Ebv. Los-bs 570 ELEV. 594.p6 400 @ SRADE_-LDET- -
END | GRADE_-DRV1 END_GRADE -DRV2- ELEV. 629.57
~DR{1- $TA.|11+75.0p CDRVR- STA. [11+7D.00)
560 ELEY. 590.49 5&0 ELEV]. 59D.53 500
550 550 5
10 n 10 n 10 n 12 13 14

E’.\ oa;
R




F | | PROJECT REFERENCE NO. SHEET NO.
§[ DITCH LEGEND [ | I T 2
é LEFT DITCH — - - — - —RPA- A
RIGHT DITCH -===~--
PRELIMINARY PLANS
/b0 NOT UshFOR CONSFRUCTION - -
PI'= 16+50.00
EL = 63144
BEGIN GRADE |-RPA- — = ’
"RPA- STA. 11+71.61 Ve = 2000
LEV. 613.90 =52
"
630 56637 A 115627 3 630
/
// - >
620 — o el i 620
al L b | e o =T -
1" Y g . N i ’
foms e et -1 T
610 S R i R 610
L - [ E = Ry
600 — 1" T 600
590 590
580 580
10 1 12 13 14 15 16 17 18 19 20 21 22 23
| I I [ 1 [ T 1 SEE SHEET 10 FOR PLAN OF -SPURA—
BEGIN GRADE| -SPURA- END GRADE |-SPURA-
PT= 230000 -SPURA-| STA[ 10}00.D0 -dPURA- STA. 14+33.57
EL = 62373 END| GRADE -RPA- ELEY. 628.00 Elev. [625]13
Ve = 200 -RPA- SJA. 24a+5p.25 L
K =53 ELEY. 6§7.6 Pl = 13+2500
EL = 62490
vC = 180
= 154
a Q
630 630 R 630
e Sl 2 - T r ©
P o ~ o
‘+’258 !4 o = ‘953 .ﬁ_ L { 2”&2- —-'.,' \
620 20 — — e e et | e =T T -g/.? 620
B s\/ﬂ}
c L_610 610 BEQIN RT_DITCH 610
g -SAURAT STA.I3+52.00
g EL&2113 END RT DITCH
5 ~FPURA- STAI3+8718
<1 600 600 EL6i6.5! 600
T4 590 590 590
59 sa0 580 580
#q 23 24 25 26 27 10 1 12 13 14




o
T | | ] | | PROJECT REFERENCE NO. SHEET NO.
3 DITCH LEGEND R-2246B 32
1 jerromon = —~RPB- O B
RIGHT DITCH
BEGIN GRADE
“RP
ELE
| SEE SHEET 10 FOR PLAN OF RPR.
\ Pl = 1449500
\ Pl = 120000 EL = 628484
EL = 6257r Ve = 180
VC = 250 K =19
— K =18
N
630 2]
3 TFIOBA057 1=X0.566{ 7% 4 Tl [ o [ A e el il nle I N N 430
= T 004037 - =T m ST | -t —
St plliens Blanadll aanlily RS l— ::."-’;- -t - o— .—' —— - T -Dnsbb/o —
620 620
610 610
600 600
590 590
580 580
10 n 12 13 14 15 16 17 18 19 20 21 22 23
| I I I . 1 [ 1 T 1 SEE SHEET 10 FOR PLAN OF —SPURB—
ND (RADE -SRURB
{SPUHB- STA. |15+§4.44
HLEV{ 622.08
=T Pl = 1240000
FL -8 oL < 2255 EL = 620508
" V:.: = 00 K = 235 VI? = 180
430 o 430 630
3 N e e g g B gy
e N i A N T & I e 2 N - 7657 U325
= 5 7457 (-X0.3345% (00J7657 ] — e LT
— 620 L ( —9/. (425 420 y oA — e ol IR R 620
27 - 83547 (1) 04441 R e i i
“5372?% (243 END GRADE |RPB
-RPB- BTA.|26+57.56
1410 ELEV. 627.63 4lo BEQIN QRADE -SHURB: 410
Q = -8 unsj STA. 14+00]00
£ M END RT |DiTCcH ELEV. €24.924
2 Ny ~RPB- $§7TA.24+50100
31 _600 o] EL.GI9.07 600
4 BEGIY RT) DITGH ENL) AT |DiTch
S ~SPYRB-| STA|I12+1855 ~SAURB+ STA.I5+§0.00
%4 590 BEGIN_RY_DITCH 500 EL.620.3 EL.GI9JI 590
o8 -RPB- YTA.25+50[00
= EL.&9.20
8¢
24 580 580 : 580
,:"’zg 23 24 25 26 27 28 10 n 12 13 14 15 16




17<
Re\

o l l l | | PROJECT REFERENCE MNO. SHEET NO.
< DITCH LEGEND R-20468 33
8 ROADWAY DESIGN HYDRA'E‘JELéﬁS
@ LEFT DITCH ~— -- — - — R P — ENGINEER ENGI
RIGHT DITCH ~--~=~-~-
PRELIMINA
BEGIN GRADE| -RP(- ho ot uss o
“RPG- STA. |3+:05.88
ELEY. 628.7§ 1 = 945,00
{:"‘é= %575‘ SEE SHEET 10 _FOR P OF _RPC_
K =95
Pl = 1445000
5P
= 640
640 K =9 [£3/4 hy#% E
/-
—
-
1| Lo e e =
o T S N N —= 630
(+X)-374"0 "7’2 o T — -T ="
620 — T T Tl T T T T 620
610 610
600 600
590 590
580 580
10 n 12 13 14 15 16 17 18 19 20 21 22 23
[ I I I SEE SHEET 10 FOR PLAN OF —SPURC-
PIPE HYDRAULIC DATA
DRAINAGE STRUCTURE NO. 107
DRAINAGE AREA = |86 AC
DESIGN FREOUENCY = 50 YRS BEGIN GRADE| -SPURC-
DESIGN DISCHARGE = 650 CFS -SPYRC-|STA} 10}00.00
DESIGN HW ELEVATION = 62523 FT ELEY. 634.77
100 YEAR DISCHARGE =70 CFs Pl = 1310000
100 YEAR HW ELEVATION = 62532 FT EL = 63075
Pl = 25+5000 - OVERTOPPING FREQUENCY = 500 + YRS vC = 250
EL = 62611 OVERTOPPING DISCHARGE = 160 CFS odo X = 576 640
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