STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTL, JR.
GOVERNOR SECRETARY
May 14, 2010
US Army Corps of Engineers

Raleigh Regulatory Field Office
3331 Heritage Trade Dr., Suite 105
Wake Forest, NC 27587

Attention: Eric Alsmeyer
NCDOT Coordinator, Division 5

Subject: Application for Modification to Section 404 Individual Permit, Individual Section
401 Water Quality Certification, Individual Isolated Wetlands Permit and Neuse
Buffer Authorization and for the Rolesville Bypass from SR 2225 (Louisburg Road)
to NC 96, Zebulon Road, Wake County, Federal Aid No. STP-401(4), State Project
No. 81403001, WBS 34506.1.1, Division 5,
TIP R-2814 B.

Reference: Section 404 Individual Permit, issued July 14, 2009, USACE Action ID 2008-01316
Section 401 Individual Water Quality Certification, Isolated Wetlands Permit and

Neuse Riparian Buffer Authorization issued June 16, 2009, NCDENR-DWQ Water
Quality Certification Project No. 20090104 ver.1

$540.00 Debit WBS Element 34506.1.1.

Dear Sir:

The North Carolina Department of Transportation (NCDOT) proposes to construct a 18.5 mile long,
widening and new location roadway in Wake and Franklin Counties known as the Rollesville Bypass.
It is proposed as a four lane, median divided facility. NCDOT received the above stated permits for
the entire project (Sections A, B, C and D) with final design approval for Section A. Section A is
currently under construction. Sections C and D are still scheduled for post year.

Table 1. Description of Project Sections for Construction Purposes

Section Project Termini Let Date

R-2814A Widen US 401 from SR 2044 to SR 2226 12/15/09 (under construction)
R-2814B New Location from SR 2226 to NC 96 2/15/11

R-2814C Widen US 401 from NC 96 to SR 1103 Post year

R-2814D Widen US 401 from SR 1103 to SR 1700 Post year

MAILING ADDRESS: LOCATION:
NC DEPARTMENT OF TRANSPORTATION TELEPHONE: 919-431-2000 4701 ATLANTIC AVE.
PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS FAX: 919-431-2001 or SuITE 116
NATURAL ENVIRONMENT UNIT 919-431-2002 RALEIGH NC 27604
1598 MaiL SERVICE CENTER

RALEIGH NC 27699-1598 WEBSITE: WWW.NCDOT.ORG



The permits stated above only approved preliminary impacts for Section B. Section B now has final
design. The purpose of this submittal is to request a modification to the Section 404 permit, Section
401 Water Quality Certification, Isolated Wetlands Permit and Neuse Buffer Authorization for
Section B. Section B is on new location from SR 2225 (Louisburg Road) to NC 96, Zebulon Road,
Wake County. The permit package consists of the cover letter, Hydraulic Review (Concurrence Point
4B and 4C) meeting minutes for Section B, EEP acceptance letter, Stormwater Management Plan,
utility impact drawings, permit drawings and roadway plan sheets.

Section B lets February 15, 2011 with a review date of December 28, 2010.
This permit modification has been evaluated for compliance with the avoidance/minimization criteria
and all surveys and conclusions summarized in the 2009 permit application (the permit application

dated January 21, 2008 should have been dated 2009) are still valid including the following: ICE,
Protected Species, Aquatic Life passage, FEMA compliance, Cultural Resources.

IMPACTS TO WATERS OF THE UNITED STATES
Impacts to wetlands for Section B are located in HUC 03020201 of the Neuse River Basin.
Preliminary impacts were 4.24 acres and final permanent impacts are 4.12 acres. The wetland at Site

15 was determined to be isolated and will require mitigation. Site 5 is a new impact. It was not
anticipated to be impacted in the FONSI or in the preliminary impacts.

Wetlands

Table 2. R-2814B Wetland Impacts Preliminary versus Final Design

Permit Wetland Riparian or | Preliminary Final Final Final
Site No. |Reference No.* | Non-Riparian | Permanent | Permanent | Excavation | Mechanized
Impacts Fill (Acres) Clearing
(Acres) (Acres) (Acres)
2 \Y% Riparian 0.20 0.17 <0.01 0.02
3 AA Riparian 0.26 0.22 <0.01
4 X Riparian 0.26 0.24 <0.01 0.01
5 A Riparian Not 0.01
available
7 D Riparian 0.89 0.65 0.10 0.09
13 Y Non-riparian 0.19 0.19
14 F Riparian 0.48 0.36 <0.01 0.06
15 FA Non-riparian 1.58 1.58
(Isolated)
17 AB Riparian 0.38 0.38
Total 4.24 3.79 0.12%* 0.19
*refers to Figure 4 in FONSI ** number calculated due to rounding




Utility impacts

At Site 7, a sewer line is being relocated. The new line will permanently fill 0.004 acres of riparian
wetlands and have mechanized clearing impacts of 0.02 acres. These impacts are in addition to the
road impacts shown above.

Surface Waters

Preliminary permanent stream impacts for R-2814B were 2,674 linear feet and pond impacts were
10.07 acres. Final permanent stream impacts for R-2814B are 2,509 linear feet and pond impacts are
10.13 acres. Temporary stream impacts are 204 linear feet. Tables 3 and 4 list the site number,
reference number, stream name, amount of permanent impacts, amount of mitigation required, pond

impacts, DWQ classification, and DWQ index number. The stream reference numbers correspond to
the Table 2 in the FONSL

There are no streams listed on the Draft 2010 List of impaired waters [Section 303(d)] within the
project area. The only 303(d) stream listed within 1.0 mile of the project area is Toms Creek. It is

listed due to impaired biological integrity. This stream does not drain to any streams in the project
area.

NCDOT is not proposing mitigation for bank stabilization activities unless the entire stream impacts

are 150 feet or greater; at which point 1:1 mitigation ratio is proposed for the bank stabilization
activities. We feel that the bank stabilization does not constitute loss of waters of the U.S.

In an email from the USACE dated April 1, 2009, the USACE determined that the stream at Site 18
will not require mitigation. Based on the original permit, no mitigation was required for Site 12.

Table 3. R-2814B Surface Waters

Permit Site No. Stream Name Intermittent/ DWQ Class DWQ Index number
(Reference No.) Perennial
1 (Stream7) UT to Harris Creek Intermittent C NSW 27-26
4 (Stream 8A) | UT to Harris Creek Perennial CNSW 27-26
5 UT to Harris Creek Pond CNSW 27-26
6 (Stream 9) UT to Harris Creek Perennial CNSW 27-26
7 (Stream10 and | UT to Harris Creek Perennial CNSW 27-26
10A)
8 (Stream 20) Harris Creek Perennial C NSW 27-26
9 (Stream 23 and | UT to Harris Creek Perennial/ C NSW 27-26
23A) Intermittent
11 (n/a) Cedar Fork Creek Perennial WS-II NSW 27-57-3
HQW
12 (Stream 23C) | UT to Cedar Fork Intermittent WS-II NSW 27-57-3
Creek HQW
16 (Stream 25) Perry Creek Perennial WS-II NSW 27-57-2
HQW
18 UT to Perry Creek Intermittent WS-II NSW 27-57-2
HQW




Table 4. R-2814B Surface Water Impacts Prelimina

Versus Final

Permit Site No. | Preliminary Final Final Pond Preliminary Final
(Reference No.)| Permanent | Permanent | Temporary | Impacts Mitigation | Mitigation
Stream Stream Stream (acres) Obtained Needed
Impacts Impacts Impacts (feet) (ratio)
(feet) (feet) (feet)

1 (Stream?7) 281 243 18 0 281 243 (2:1)
4 (Stream 8A) 115 95 10 0 115 95 (2:1)
4 (Stream 8A) 20 (BS) 0 0

5 1.53 0 0

6 (Stream 9) 22 0 25 0 22 0

6 (Stream 9) 0 14 (BS) 0 0 0 0

7 (Stream10 495 321 66 0 495 321 (2:1)

and 10A)

7 (Stream10 0 47 (BS) 0 0 0 47 (1:1)

and 10A)
8 (Stream 20) 518 355 18 0 518 355 (2:1)
8 (Stream 20) 0 153 0 0 0 153 (1:1)
9 (Stream 23 626 610 20 1.31 626 610 (2:1)
and 23A)
11 (n/a) 22 0 10 7.29 22 0
12 (Stream 258 258 0 0 0 0
23C)
16 (Stream 25) 337 189 23 0 337 189 (2:1)
16 (Stream 25) 0 135 (BS) 0 0 0 135 (1:1)
18 0 36 14 0 0 0
18 0 33 (BS) 0 0 0 0
Totals 2674 2509 204 10.13 2416 2148

BS= Bank Stabilization

The Pond Drainage Plan requested by NCDWQ will be submitted by NCDOT before construction.

Utility impacts

A temporary flat-bottom trench will be dug within the stream bed for the placement of the sewer line
pipe. The trench will be 3.3 feet wide. The trench will be backfilled using local excavated material.

Temporary impacts will be 3 feet. These temporary impacts are already in the area of temporary
impacts from the culvert construction at Site 7.

Section B impacts buffers in the Neuse River Basin. Wetlands are present within the impacted buffer

BUFFER IMPACTS

areas. The wetland impacts within the mitigable buffer areas have been subtracted out. Buffer
impacts in these areas will be covered by mitigation for the overlapping wetland impacts.




Table 5. R-2814B Neuse Riparian Buffer Impacts (Preliminary)

Impacts Other Than Road Crossing Road Crossing

Road Crossings
Zone 1 Impact (sq. ft) 3,169 237,163 506
Zone 2 Impact (sq. ft) 5,693 136,497 0
Mitigation requirements | Allowable with Allowable with Allowable (impacts
(exempt, allowable or | mitigation mitigation less than 150 linear feet
allowable with or one-third of an acre).
mitigation)

Table 6. R-2814B Neuse Riparian Buffer Impacts (Final)

Impacts Road Road Crossing | Non-electric utility
Other Crossing line perpendicular
Than crossing of
Road streams
Crossings
Zone 1 Impact (sq. ft) 2,133 232,756 4,331 208
Zone 2 Impact (sq. ft) 4,778 145,122 1,585 835
Mitigation requirements | Allowable Allowable Allowable Exempt
(exempt, allowable or with with (impacts less (Perpendicular
allowable with mitigation mitigation than 150 linear | crossings that

mitigation)

feet or one-third

disturb equal to or
of an acre).

less than 40 feet of
riparian buffer
with a
maintenance
corridor equal to
or less than 10
feet)

Table 7. R-2814B Total Neuse Riparian Buffer Impacts Requiring Mitigation (Preliminary)

Zone 1 (sq. ft.)

Zone 2 (sq. ft.)

Buffer Impacts requiring 240,332 142,190
mitigation

Minus buffers in wetlands -50,381 -17,843
Total Buffer impacts 189,951 124,347

requiring mitigation




Table 8. R-2814B Total Neuse Riparian Buffer Impacts Requiring Mitigation (Final)

Zone 1 (sq. ft.) Zone 2 (sq. ft.)
Buffer Impacts requiring 234,889 149,900
mitigation
Minus buffers in wetlands -47,404 -17,676
Total Buffer impacts 187,485 132,224
requiring mitigation

Total Zone 1 buffer impacts requiring mitigation are 187,485 square feet (sq ft) and Zone 2 impacts
requiring mitigation are 132,224 sq ft for Section B. The Neuse Buffer Authorization dated June 16,
2009 allowed NCDOT to debit 985,325 square feet (sq ft) of buffer mitigation form the Wiggins Mill
Mitigation Site. The amount of final buffer impacts debited for Section A was 228,956 sq ft. The
amount of mitigation left is 756,369 sq ft that NCDOT has already debited. The final amount of
needed buffer mitigation for Section B is 790,791 sq ft. An additional 4,422 sq ft of mitigation is
needed and will be provided for by EEP. See attached confirmation letter.

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. CEQ has defined mitigation of wetland and surface water impacts to
include: avoiding impacts, minimizing impacts, rectifying impacts, reducing impacts over time, and
compensating for impacts (40 CFR 1508.20). For this project, mitigation will be required for impacts
associated with streams and wetlands.

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 phase and
minimization measures were incorporated as part of the project design. Minimization includes the
examination of appropriate and practicable steps to reduce the adverse impacts.

Avoidance and Minimization

Impacts to jurisdictional streams and wetlands could not be avoided. Minimization efforts have taken
place continually through the planning and design process.

R-2814B Minimization Measures
¢ During the Concurrence Point 2 meeting, alternatives along Section B were adjusted to minimize
impacts to wetlands and cross streams more perpendicularly.

e NCDOT’s Best Management Practices (BMPs) for the Protection of Surface Waters will be
enforced.

e Design Standards in Sensitive Watersheds will be implemented



e Preformed scour holes (PSH) are located near Site 7, 14, 16 and 17. Because Site 17 is being
considered a total take the PSH has been placed within a wetland.

e 2:1 slopes are within the wetlands and buffer areas except for the following:

Site 2: Changing the slopes to 2:1 will require guardrail which will widen the shoulder 3 ft. The
minimal amount of wetland saved (0.01 ac) is not cost effective given the cost of guardrail.

Site 12 and 13: These sites were discussed at the 4B and 4C meetings and it was agreed that they
would be total takes therefore flatter slopes were used.

Site 15: In an email from DWQ representative Rob Ridings dated June 26, 2008, he confirmed

that it is okay for NCDOT to leave the design as proposed in this application. Flatter slopes than
2:1 are used.

Site 18: There is a grass swale that goes through the buffer at this location so the slope from the
road is 4:1 or flatter to meet the grass swale criteria.

¢ Runoff from impervious surfaces has been diverted away from surface waters or has been treated
using grass swales prior to entering jurisdictional waters.

e Grass swales are being used at several locations along the length of the project.

e Stream and wetland impacts were reduced from the FONSI and original permit.

Compensatory Mitigation
Compensatory mitigation requirements for the proposed Rolesville Bypass Section B are summarized
in Table 9 below. Mitigation was debited from Jefferys Warehouse Mitigation Site for wetland

impacts and Mark’s Creek Mitigation Site for stream restoration and EEP for stream restoration
equivalent. See Buffer section for buffer mitigation.

Table 9. Jurisdictional Impacts Requiring Mitigation

Riparian Non-riparian Isolated
HUC Wetlands Wetlands Streams (ft) Wetlands
(ac) (ac) (ac)
R-2814 B 03020201 2.47 0.19 2,416 1.58
Preliminary
R-2814 B 03020201 2.35 0.19 2,148 1.58
Final

Riparian wetland impacts were reduced by 0.12 acres. NCDOT will credit back the Jeffreys

Warehouse Mitigation Site for 0.12 acres and revise the debit ledger. Mitigable stream impacts were
reduced by 268 feet. NCDOT will give back 268 feet to the Mark’s Creek Mitigation Site and will

revise the debit ledger. The EEP will be given back 603 feet of restoration equivalent.




REGULATORY APPROVALS

Application is hereby made for a modification to the Department of the Army Section 404 Individual
Permit as required for the above-described activities for the proposed TIP project R-2814 Section B.
The NCDOT understands that permit modifications will be required for Sections C and D after final
design is complete and prior to construction. We are also hereby requesting an Modification the the
Individual Section 401 Water Quality Certification, an Isolated Wetlands Permit and a Neuse
Riparian Buffer Authorization from the Division of Water Quality. In compliance with Section 143-
215.3D(e) of the NCAC, we will provide $540 to act as payment for processing the Section 401
permit. We are providing five copies of this application to the North Carolina Department of
Environment and Natural Resources, Division of Water Quality, for their review.

A copy of this application will be posted on the NCDOT website at
http://www.ncdot.org/doh/preconstruct/pe/new/Permit.html. If you have any questions or need
additional information, please call Rachelle Beauregard at 919-431-6764.

Sincerely,

£ Lok

Gregory J. Thorpe, Ph.D., Manager
Project Development and Environmental Analysis Branch
cc:
w/attachment
Mr. Brian Wrenn, NCDWQ (5 Copies)
Ms. Jennifer Derby, USEPA
Mr. J. Wally Bowman, PE., Division Engineer
Mr. Chris Murray, DEO

W/o attachment (see website for attachments)
Dr. David Chang, P.E., Hydraulics
Mr. Mark Staley, Roadside Environmental
Mr. Greg Perfetti, P.E., Structure Design
Mr. Victor Barbour, P.E., Project Services Unit
Mr. Jay Bennett, P.E., Roadway Design
Mr. Majed Alghandour, P. E., Programming and TIP
Mr. Art McMillan, P.E., Highway Design
Mr. Scott McLendon, USACE, Wilmington
Mr. Gary Jordan, USFWS
Mr. Travis Wilson, NCWRC
Ms. Anne Deaton, NCDMF
Ms. Beth Harmon, EEP
Mr. Phillip Ayscue, NCDOT External Audit Branch
Ms. Beverly Robinson, PDEA Project Planning Engineer
Mr. Drew Joyner, PE, Human Environment Unit Head
Mr. Clarence W. Coleman, P.E., FHWA
Ms. LeiLani Paugh, NEU
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May 11,2010

Mr. Brian Wrenn :
N. C. Division of Water Quality
Mail Service Center 1650 .
Raleigh, North Carolina 27699-1650
Dear Mr. Wrenn:

Subject: EEP Mitigation Acceptance Letter:

R-2814B, US 401 (Rolesville Bypass) from SR 2225 (Louisburg Road) to NC 96
(Zebulon Road), Wake County, Neuse River Basin (Cataloging Unit 03020201)

The purpose of this letter is to notify you that the Ecosystem Enhancement Program (EEP) will
provide a portion of the buffer mitigation required for the subject project. The buffer impacts associated
with this project are located in Cataloging Unit 03020201 of the Neuse River Basin. The majority of the
buffer mitigation required for this project will be provided by existing NCDOT mitigation site(s);
however, the mitigation site(s) do not have sufficient buffer mitigation credits to meet all required buffer
mitigation for this project and additional buffer mitigation is needed from EEP. The NCDOT needs 4,442
square feet of buffer mitigation from EEP in order to fully offset the buffer impacts associated with this
project. If the amount of mitigation required from EEP increases for this project, then this mitigation
acceptance letter will no longer be valid and a new mitigation acceptance letter will be required. All

buffer mitigation requests and approvals are administrated through the Riparian Restoration Buffer Fund
(Fund 2982).

The NCDOT will be responsible to ensure that the appropriate compensation for the buffer
mitigation will be provided in the agreed upon method of fund transfer. Upon receipt of the NCDWQ’s
Buffer Authorization Certification, EEP will transfer funds from Fund 2984 (Tri-Party MOA Account)

into Fund 2982 and commit to provide the appropriate buffer mitigation to offset the impacts associated
with this project.

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

Sincerely,

o B¢

lfam D. Gilmore, P.E.
EEP Director

cc:  Mr. Gregory J. Thorpe, P.E., PDEA, NCDOT

Mr. Eric Alsmeyer, USACE - Raleigh
File: R-2814B

Y
Restoring... Enhancing... Protecting Our State o ﬁ%‘é’é‘n\i

North Carolina Ecosystem Enhancement Program, 1652 Mail Service Center, Raleigh, NC 27699-1652 / 919-715-0476 / www.nceep.net
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May 11,2010

Mr. Gregory J. Thorpe, Ph.D.

Environmental Management Director

Project Development and Environmental Analysis Branch
North Carolina Department of Transportation

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

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

R-2814B, US 401 (Rolesville Bypass) from SR 2225 (Louisburg Road) to NC 96
(Zebulon Road) Wake County

The purpose of this letter is to notify you that the Ecosystem Enhancement Program (EEP) will
provide a portion of the buffer mitigation for the subject project. Based on the information supplied by
you on April 29, 2010, the buffer impacts are located in CU 03020201 of the Neuse River Basin in the
Central Piedmont (CP) Eco-Region. The majority of the buffer mitigation required for this project will be
provided by existing NCDOT mitigation site(s); however, the mitigation site(s) do not have sufficient
buffer mitigation credits to meet all required buffer mitigation for this project and additional buffer
mitigation is needed from EEP. The NCDOT needs 4,442 square feet of buffer mitigation from EEP in
order to fully offset the buffer impacts associated with this project. If the amount of mitigation required
from EEP for this project increases, then this mitigation acceptance letter will no longer be valid and a
new mitigation acceptance letter will be required. All buffer mitigation requests and approvals are
administrated through the Riparian Buffer Restoration Fund (Fund 2982).

The NCDOT will be responsible to ensure that the appropriate compensation for the buffer
mitigation will be provided in the agreed upon method of fund transfer. Upon receipt of the NCDWQ’s
Buffer Authorization Certification, EEP will transfer funds from Fund 2984 (Tri-Party MOA Account)

into Fund 2982 and commit to provide the appropriate buffer mitigation to offset the impacts associated
with this project.

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

Sincgrel

Hor Bl oy

. Gilmore, P.E.
Director

cc: Mr. Eric Alsmeyer, USACE — Raleigh Regulatory Field Office
Mr. Brian Wrenn, Division of Water Quality, Wetlands/401 Unit
File: R-2814B

Y,
Restoring.. En/umcmg Protecting Our State N%‘}'%;

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



Final Memorandum of Meeting

Date: June 18, 2008
Place\Time: NCDOT, Hydraulics Unit Conference Room, 8:30 A.M.
Team Members: Eric Alsmeyer — USACE (Absent)'

Gary Jordan — USFWS (Present)

Travis Wilson — NCWRC (Present)

Rob Ridings — NCDWQ (Absent)

Kathy Matthews — USEPA (Present)

Donnie Brew — FHWA (Absent)?

David Harris - NCDOT Roadside Environmental (Absent)
Jimmy Goodnight — NCDOT Roadway Design (Present)
Betsy Cox — NCDOT Structures (Present)

Derrick G. Weaver — NCDOT PDEA (Absent) 3

Rachelle Beauregard — NCDOT Natural Environment (Present)
Dennis Jernigan — NCDOT Division 5 (Present)

! Substitute John Thomas (Present)
2 Substitute Felix Davila (Present)
% Substitute Beverly Robinson (Present)

Participants: Andrew Nottingham — NCDOT Hydraulics Unit
Tim Goins — NCDOT Roadway Design
Greg Price — NCDOT NEU
Tina Swiezy — RK&K Engineers
Jeff Meador — RK&K Engineers

Subject: NEPAV04 Merger Team — Concurrence Point 4B Meeting

R-2814B — US 401 Rolesville Bypass from SR 2225 (Louisbury Road) to NC 96
(Zebulon Road), Wake County

The 30% Hydraulic Review was held to in order to reach agreement on concurrence point 4B for the US
401 Rolesville Bypass in Wake County. The following items were discussed and conclusions reached:

Andrew Nottingham opened the meeting with introductions and a brief description of the project. Andrew
noted that an agreement had been made at the 4A meeting to remove the existing culvert carrying US
401 over Perry Creek. However, the Town of Rolesville has requested that the culvert and a portion of
existing US 401 remain in place to provide access to a newly constructed neighborhood near the
crossing. It was noted that access to 401 was the only access the neighborhood currently has. All team
members agreed to allow the existing culvert to remain in place.

Jeff Meador provided a summary of the preliminary drainage design at each jurisdictional feature on the
plans. The following comments and decisions were reached.

Gary Jordan asked if bottomless culverts had been considered at the major stream crossings. It was
noted that bottomless culverts were not feasible at the Tributary to Harris Creek (-L- 77+85), Harris Creek
_ (-L- 115+74) and Cedar Fork (-L- 200+04) since bedrock was not present to found the culverts on. See

the discussion notes for Sheets 23-24 for the decision not to use a bottomless culvert at Perry Creek (-L-
275+39).
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Sheets 4-5: No jurisdictional features.

Sheet 6: Roadway drainage at this site will be directed to a pre-formed scour hole outside of the stream
buffers in this location. The wetlands outside of the proposed fill slope at Sta 40+00 Rt. will remain at the
completion of the project. This wetland will not be considered a total take.

Sheets 7, 28: The existing pond in this location will be permanently drained. Mitigation for this impact will
not be required. Draining the pond will not cause an impact to the wetlands shown on the upstream end
of the pond since the hydrology to the area will not be removed. The landowner will have the ability to
rebuild the dam outside of the right-of-way if he chooses. NCDOT will coordinate with the DWQ to
determine if the stream call on sheet 28 is accurate. There is currently a stream shown on the upstream
end of the existing 24" cross pipe. However, there is no stream shown between the downstream end of
the pipe and the downstream wetlands. NCDOT proposes to replace the existing 24" cross pipe with 2-
36" pipes at this location. Shoulder berm gutter is proposed on the mainline (-L-) roadway at in the
vicinity of the stream crossing this site. The storm drainage system draining the shoulder berm gutter will
be directed to a lateral grass swale at 56+50 Rt. +/- to provide stormwater treatment.

Sheets 8-9: A 9'x9’ box culvert with baffles is proposed at this location. In addition, a 12'x8’ pedestrian
culvert is proposed. The pedestrian culvert is currently shown on the eastern side of the stream culvert.
However, the pedestrian culvert may be moved to the west side of the stream culvert pending discussions
with the geotechnical (excavation in rock) and utilities units (sanitary sewer relocation requirements). The
meeting attendees favored moving the pedestrian culvert to the west side of the stream culvert but were
agreeable with either location. The jurisdictional stream at Sta 78+00 Rt. +/- will be relocated parallel to
the roadway on the downstream side of the roadway. It was requested that the pre-formed scour hole at
76+00 Rt. be moved out of the wetland if possible.

Sheet 10: No jurisdictional features.

Sheet 11: A 10'x10’ box culvert with baffles is proposed at this location. A 12'x8’ pedestrian culvert is
also proposed on the western side of the stream culvert. Roadway drainage that is discharged directly

into the buffers at this site will be treated using special cut roadway ditches because of the proposed
roadway grade.

Sheet 12: No jurisdictional features.

Sheets 13-14: The existing pond at this location will be permanently drained. NCDOT will coordinate
with DWQ to verify that there are two jurisdictional streams at the outlets of the pond as is currently
shown. The upstream end of the channel will be relocated adjacent to the roadway for approximately 350
linear feet to minimize the skew on the proposed cross pipe. The relocation will not be constructed using
natural channel design techniques because of the depth of cut required for the relocation. Therefore, the
relocated channel will not be considered on-site mitigation. Shoulder berm gutter is proposed on the

roadway at this site. The storm drainage system will be directed to lateral grass swales for stormwater
treatment prior to entering the buffer.

Sheets 15-16: No jurisdictional features.

Sheet 17: A buffered stream runs adjacent to the project at this location. There is not a direct stream
impact at this location. However, the buffer is impacted. NCDOT will coordinate with DWQ to make sure
the upstream limit of the jurisdictional stream is shown correctly. If extended the channel feature turns

and runs away from the proposed roadway. The proposed storm drainage system at this location does
not discharge directly to the buffer.

Sheet 18: There are three existing ponds at this location. Only the largest pond at Sta. 200+00 is
jurisdictional. The pond at this location is approximately 7.3 acres in size and will be permanently
drained. The two non-jurisdictional ponds will also be drained as part of the project. A 10'x10’ box culvert
with baffles is proposed to carry the stream flow at this location. A 12'x8’ pedestrian box culvert is

2
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proposed on the southern side of the stream culvert. An outlet channel with a minimum 10’ floodplain
bench will be cut through the existing dam at this site. A channel will not be constructed through the
existing pond on the upstream side of the roadway it will be allowed to form naturally. Shoulder berm
gutter is proposed on the roadway at this site. The storm drainage system will be directed to lateral grass
swale at 202+50 Lt in the existing pond buffer for stormwater treatment prior to entering the new stream
buffer. Treatment of the roadway drainage in the storm drain system that outlets at 203+50 Rt. will be
provided in the roadway ditches.

Sheet 19: The jurisdictional stream at this location begin just upstream of the project and ends under the

project. No stormwater treatment is proposed at this location as the feature is impacted essentially along
its entire length.

Sheet 20: The wetland at this location will be considered a total take. A ditch will be constructed adjacent
to the roadway fill slope to direct water at this feature into the proposed cross pipe.

Sheet 21: The upstream wetland at this location is caused by a beaver dam but it was noted to be a high
quality feature. The invert of the proposed cross pipe in this location will be set at the existing water
surface elevation in order to avoid draining the remaining wetland. A note will be added to the plans
informing the contractor and inspection personnel not to change the invert of this pipe in the field.

Roadway drainage at this location will be directed to a pre-formed scour hole outside of the buffer and
wetlands.

Sheet 22: The wetland shown on this sheet is an isolated wetland having only DWQ jurisdiction. The
short channel segment located inside the wetland was determined to be non-jurisdictional. However,
buffers are required for the short stream segment. NCDOT will coordinate with DWQ to determine if this
location should be considered a total take since the suspected source of the wetland is most likely a
spring that will be buried. Dennis Jernigan noted that a spring box should be provided as part of the
drainage design. The spring box will be field adjusted during construction. Depending on the results of
the coordination with DWQ, NCDOT will either utilize a conventional drainage design (lateral ditch from

252+00 to 257+00 Lt) or bring the offsite drainage into a storm drain system at 252+00 left and outlet the
system at 257+00 Lt.

Sheets 23-24: A 2@12'x12’ box culvert is proposed for Perry Creek at this site. The proposed culvert
includes a 2’ sill in the southern barrel and baffles in the northern barrel. A 12'x8’ pedestrian culvert is
proposed on the south side of the proposed stream culvert. A small amount of excavation will be required
at the entrance to the pedestrian culvert. The USACE requested that the wetland at Sta. 267+00 Lt. be
considered a total take. Gary Jordan asked if a bottomless culvert was considered at this location. Jeff
Meador noted that a bottomless culvert had been considered since bedrock is evident. However, the
meanders in the stream would cause the culvert to be more than 40’ wide to accommodate the natural
stream channel. Since the culvert will have to be blasted through bedrock a traditional culvert was
determined to be the only feasible option. Roadway drainage at this site will be discharged to pre-formed
scour holes outside of the stream buffer.

Sheets 25-26: No jurisdictional features.

Sheet 27: A small area of isolated wetlands exists at 319+00 Rt. No impacts to this wetland are expected
as a result of this section of the project.

Sheet 28: See comments for sheets 8 and 27 above.

Sheet 29: No jurisdictional features.
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Memorandum of Meeting

Date: December 16, 2009
Place\Time: NCDOT, Hydraulics Unit Conference Room, 8:00 A.M.
Team Members: Eric Alsmeyer — USACE (Present)

Gary Jordan — USFWS (Present)

Travis Wilson — NCWRC (Absent)

Rob Ridings — NCDWQ (Present)

Kathy Matthews — USEPA (Absent)

Felix Davila — FHWA (Present)

David Harris — NCDOT Roadside Environmental (Absent)
Jimmy Goodnight — NCDOT Roadway DeS|gn (Absent) ®
Betsy Cox — NCDOT Structures (Absent) *

Beverly Robinson — NCDOT PDEA (Present)

Rachelle Beauregard — NCDOT Natural Envnronment (Present)
Dennis Jernigan — NCDOT Division 5 (Absent) °

! Substitute Chris Militscher (Present)
Substltute Mark Staley (Present)
Substltute Tim Goins (Present)
Substltute Theo Beach (Present)
® Substitute David Moore (Present)

Participants: Stephen Morgan — NCDOT Hydraulics Unit
Chris Murray — NCDOT Division 5
Jeff Meador — RK&K Engineers

Subject: NEPAW04 Merger Team — Concurrence Point 4C Meeting

R-2814B — US 401 Rolesville Bypass from SR 2225 (Louisbury Road) to NC 96
(Zebulon Road), Wake County

The 100% Hydraulic Review was held to in order to reach agreement on concurrence point 4C for the US
401 Rolesville Bypass in Wake County. The following items were discussed and conclusions reached:

Stephen Morgan opened the meeting with introductions and a brief description of the purpose of the
meeting.

Jeff Meador summarized project changes since the 4B meeting. The following changes to the plans were
noted:

o Asdiscussed at the 4B meeting the Town of Rolesville requested that the culvert carrying existing
US 401 over Perry Creek be retained to provide access to the neighborhood at —L- 282+00 +/-
left. The change has been made to the plans.

s The intersections within the project have been re-designed utilizing the “superstreet’ concept.

Minimal changes to jurisdictional features on the project have been made as a result of the
design change.

Jeff Meador provided a summary of the impacts and proposed drainage design at each jurisdictional
feature on the plans. The following comments and decisions were reached.



4C

General:

Rob Ridings noted that pond drainage plans will be required by the Division of Water Quality for the three
ponds that will be drained as a result of the project. The Division is especially interested in the pond
drainage plan for the large pond on Cedar Fork since it is classified as a High Quality Water. The pond
drainage plan is not required as part of the permit application but would be helpful. If the plans are not

included in the permit application they will be required before construction begins as a condition of the
permit.

Buffer impact drawings with contours are not needed by the Division of Water Quality. These sheets can
be removed from the permit drawing package.

Sheet 2C: Detail H — the first station range should begin at 54+20. Detail W — the detail notes a Class B
rip-rap liner. The plans do not show rip rap. The detail\plans should be checked and corrected to match.

Detail Y — the plans show rip rap in the locations where the detail is used. Rip rap should be added to the
detail.

During the review of this sheet Chris Murray noted that appropriate details for live staking and

reforestation should be added to the plans. Mark Staley noted that the appropriate details would be
included in the erosion control plans for the project.

Post meeting note: The calculations show a need for a Class B rip rap lining for Detail W. The channel
detail and plans will show a Class B rip rap liner.

Sheet 6 (Sites 1 and 2):

Site 1: No comments

Site 2: The Division requested that a note be added to the plans directing the contractor not to
bury the proposed 30" pipe that outlets to the wetland.

Sheet 7 (Sites 3, 4, 5 and 6): The proposed easement required to drain the pond should be shown on
this sheet.

Site 3: Additional fill in wetlands should be shown to accommodate the proposed toe protection.

The small remnant of wetlands at -L- 52+50 +/- left should be permitted to leave no
remnant.

Site 4. The Division requested additional mechanized clearing where proposed ditch enters the

wetland at —L- 54+35 Rt. A detail for the rip rap at the outlet of the proposed 78" pipe is
needed.

Site 5: The Division requested additional excavation in wetlands at the proposed rock cross
vane (approximately 10’ past cross vane on all sides).

Site 6: Rip rap should be shown on the banks only at the proposed pipe outlet. Mitigation is not
required for the impacts on the downstream side of this site. These impacts should
broken out in the summary table. Additionally, bank stabilization should be broken out at
this location. Gary Jordan asked if elliptical or arch pipe had been considered at this site
as a means to eliminate the double proposed double pipe design. Jeff Meador noted that
because of the low clearance between the flow line of the stream and the existing
roadway grade double pipes would still be required.

Sheets 8-9 (Site 7): Jeff Meador noted that the proposed pedestrian culvert at this location had been
moved from the east to the west side of the stream as discussed at the 4B meeting. The Division

2
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requested additional excavation in wetlands and mechanized clearing at the northwest side of the stream
culvert entrance to accommodate headwall construction. The Division also requested that the location of
the pre-formed scour hole relative to the existing sanitary sewer line be investigated. Additional fill in
wetlands should be shown to accommodate the proposed toe protection at this site.

Sheet 11 (Site 8): No comments

Sheets 13-14 (Site 9): The Division requested additional rip rap at the entrance to the proposed 72”
pipe. As noted on sheet 2C the proposed channel will have rip rap along its entire length.

Sheets 17, 17A and 18 (Sites 10 and 11):

Site 10: No comments

Site 11: Several participants asked if mitigation was proposed at this site. Rachelle Beauregard
noted that the property owner had been contacted about possible mitigation at this site but he has
not returned calls to the Department. Rob Ridings noted that the Division of Water Quality was

very open to mitigation at this site. Eric Alsmeyer stated that the Corps of Engineers would not
push for mitigation at this location.

Sheet 19 (Site 12): No comments

Sheet 20 (Site 13): The Division requested that a note referencing the detail for the rock fill at 234+50 left
be added to the plans.

Sheet 21 (Site 14): The Division requested that a note be added to the plans directing the contractor not
to bury the proposed 48” pipe that outlets to the wetlands. Additional fill in wetlands should be shown to
accommodate the proposed toe protection. The Division requested a 7'x7’ area of excavation in wetlands

to construct the proposed headwall for the 48” pipe. The proposed rip rap at 246+15 right will be shown
on the channel bottom as well as the side slopes.

Sheet 22 (Site 15): Rachelle Beauregard requested that the impact for this site be added to the chart. " It
is currently shown as a footnote on the chart since it is an isolated wetland impact.

Sheets 23-24 (Sites 16, 17 and 18):

Site 16: No comments

Site 17: No comments

Site 18: The Division requested additional buffer impacts at the downstream side of the proposed
pipe (all of Zone 1 within the existing right-of-way). The Division also requested that rip rap be
placed on the banks only at the upstream channel tie in. Rip rap should be shown on the banks

only at the proposed pipe outlet. Rachelle Beauregard requested that bank stabilization be
broken out at this site.
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R-2814B Stormwater Management Plan

I1. Required Items Checklist

R-2814B is a roadway construction project in Wake County, NC. The mainline of the
roadway (US 401 Rolesville Bypass) is a four lane roadway with grass medians and grass
ditches, mostly on new location. The length of the mainline roadway is 5.82 miles. The
mainline roadway will utilize closed storm drainage systems and ditches to drain the
roadway right-of-way. Multiple grass swales are proposed to provide storm water
treatment and conveyance through buffers.

The project drains to three main receiving waters all of which are in the Neuse River

Basin. The receiving waters and their current water quality classification are listed
below:

Receiving Stream Classification
Harris Creek C, NSW

Cedar Fork WS-II, HQW, NSW
Perry Creek WS-II, HQW, NSW

In addition to the mainline bypass construction, the project also includes modifications to
several connecting roadways. These improvements include

Roadway Alignment Description

Existing US 401 New connectors from existing roadway to bypass
SR 2226 Jonesville Rd Widening for turn lanes

SR 1003 Rolesville Rd Widening for turn lanes

SR 2306 Century Farm Rd  Realignment to Rolesville Road
SR 2300 Pulleytown R Widening for turn lanes
NC 96 Zebulon Rd Widening for turn lanes

The following notes apply to the four items listed under Designer’s Initials:

a. The amount of pavement has been set by the NCDOT Roadway Design Unit
b. Runoff trom impervious surfaces has been diverted away from surface waters
or has been treated using grass swales prior to entering jurisdictional waters.
c. Grass swales have been provided at various locations along the length of the
project. Please see the list in this document for exact locations of the swales.
d. Vegetative ditches have been flattened to 3:1 or flatter to the extent possible.

In locations where right-of-way is restricted, ditch slopes of 2:1 have been
utilized to avoid excessive property impacts.



Proposed Grass Swale Locations

Line Begin Station End Station Side
L 46+00 48+00 Lt

L 47+00 48+00 Median
L 47+00 48+00 Rt

L 49+50 50+87 Lt

L 49+50 52+00 Median
L 49+50 50+87 Rt

L 54+00 54+35 Rt

L 54+73 56+60 Rt

L 107+00 108+50 Lt

L 107+00 108+50 Rt

L 110+50 111+50 Rt
L 112+00 113+50 Lt
L 118+00 119+00 Rt

L 121+50 122+10 Rt
L 124450 125+50 Lt
L 124+50 125450 Rt
L 128+50 129+50 Lt

L 128+50 129+50 Rt
L 143+00 145+00 Rt

L 148+00 149+00 Lt

L 152450 154400 Lt

L 195450 196+50 Lt
L 195+50 196+50 Median
L 195+00 197+50 Rt

L 199+80 201450 Lt
L 205400 206+00 Lt

L 207+00 208+00 Rt

L 210+50 211450 Lt
L 210+50 211450 Rt
L 213+50 214+50 Lt
L 281+25 282450 Rt
Y6 15+08 17+00 Rt

Proposed Pre-Formed Scour Hole Location

Line Station Side
L 39+45 Rt
L 79+50 Lt
L 247+64 Rt
L 274+00 Rt
L 276+70 Lt
L 278+60 Lt
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MAXIMUM TRENCN WwIOTH
AT TOP OF PIPE

NOMINAL NOMINAL
PIPE SIZE TRENCH WIDTH PIPE SIZE TRENCH WIOTH
(INCHES) {INCHES) tUNCHES) {INCHES)

4 29 20 44

6 » 24 48

8 R k] 54

19 7| 3% 69

12 % 42 66

14 38 48 72

16 40 n4 78

18 42

TYPE *2°

QN

NN,

{BEDDING FOR O.l. PIPE)

7

PIPE BEDDED IN FLAT-BOTTOM TRENCH, TRENCH
BACKFILLED IN LOOSE 6" LAYERS COMPACTED 10
TOP OF TRENCH USING LOCAL EXCAVATEQ MATERIAL.
ALL MATERIAL SHALL BE FREE OF ROCKS, FOREION
MATERIAL, AND FROZEN EARTH, COMPACTION SHALL
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CLEARING ON THIS PROJECT SHALL BE
PERFORMED TO THE LIMITS ESTABLISHED
BY METHOD 1III.

NOTE: THIS IS A PARTIALLY CONTROLLED ACCESS
PROJECT WITH ACCESS POINTS SHOWN ON THE PLANS

SITE 8 SITE 9

INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

LNOTE: THIS PROJECT IS NOT WITHIN ANY MUNICIPAL BOUNDARIES.
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Y PROJECT REFERENCE NO. SHEET NO.
N
N R—-28148B 2-C
DETAIL_A DETAIL B DETAIL C DETAIL D DETAIL E DETAIL F DETAIL G ROADWAY DESIGN PAVEMENT DESIGN
SPECIAL CUT DITCH LATERAL ‘V’' DITCH STANDARD BASE DITCH BERM 'V’ DITCH SPECIAL CUT DITCH LATERAL 'V’ DITCH LATERAL BASE DITCH ENGINEER ENGINEER
(Not to Scale) (Not to Scale) {Not to Scale) (Not to Scale) {Not to Scale) (Not to Scale) (Not to Scale)
nen ro turg n So
Frl Naturgl Natural —-— Slope
Slope: — Siope Ground 2 Ground Ground T, Slope F/Ft.
’ Filter Min. D= 1O Ft.
Min. D= LO Ft. MIn. D= 1.0 Ft. MIn. D= LO Ft. ) Min. D= .0 Ft. Max. d= L0 Ft.
b= 2.0 Ft. B= 2.0 Ft. Min. D= 1O Ft. Mox. d= L0 Ff. Fabrie B 2.0 Ft.
b= 2.0 Ft. Min. D= L0 Ft. b= 2.0 Ft. b= 2.0 Ft.
Y1 STA.16+50 TO STA. 20+50 LT L STA. 22+03 TO STA. 22+81 RT
Y T e IO s 1T A o Ao NV Los g ) L STA.28+00 TO STA 30+35 LT L STA. 24450 TO STA.25+00 RT Type of Liner= PSRM Type of Liner= Class B Rip-Rap
Y4 STA 20400 TO STA.22+29 LT L STA.139+50 TO STA.143+00 RT L STA. 33400 TO STA.34+50 LT L STA.29+00 TO STA.29+50 RT L STA.23+00 TO STA.25+00 LT L STA.52+00 TO STA.54+00 RT
Y4 STA.20+50 TO STA 22+20 RT L STA.190+75 TO STA.191+50 LT L STA.39+50 TO STA. 41400 LT LLT STA.29+70 TO STA.¥1 23+50 RT L STA.32+00 TO STA.32+40 LT L STA.145+00 TO STA.147+50 RT
Y5 STA. 21417 TO STA 26490 LT L STA. 237+00 TO STA. 239+00 RT L STA. 42400 TQ STA. 51450 LT L STA. 41+00 TO STA. 41+50 LT L STA 41450 TO STA.42+00 LT L STA. 144+55 TO STA. 148+00 LT
Yo ST 15108 TO Seapro0 B AR LSkt L STA. 70450 TO STA. 75+00 LT L STA.196+00 TO STA. 196+50 LT L STA. 98+50 TO STA. 99+50 RT L STA 149400 TO STA 150450 LT
Yo STA 19195 To STA 20579 1t e e e oA L STA. 95+00 TO STA. 97+50 RT L STA.195+00 TO STA.197+50 RT L STA.133+50 TO STA 135+50 RT L STA. 201+50 TO STA. 202+45 LT
Yo A lBr25TO STA20479 T L oA 261450 TO STA 263450 KT L STA. 99+50 TO STA 106400 RT L STA. 235400 TO STA. 237+00 RT L STA. 190+00 TO STA.190+75 LT D w"‘g
o e e A e L STA.109-+50 TO STA.113+50 LT L STA. 239+50 TO STA. 240+00 LT L STA. 202+80 TO STA. 205+00 LT Buffef ra )
L STA 303170 1O STa 308 80 L1 L STA.119+50 TO STA.123+00 RT L STA.291+00 TO STA.291+50 RT L STA.250+00 TO STA. 252+00 LT § ’10
L STA 319195 10 STA 391700 &Y L STA.180+00 TO STA.190+00 LT L STA.320+50 TO STA 323+50 (T L STA 284.+88 TO STA. 287+50 LT Sheet O
L STA 319+75 TO STA. 320450 LT L STA.205+00 TO STA.217+50 LT L STA. 321400 TO STA 323+50 RT L STA. 298+01 TO STA. 300+50 LT
Y5 STA. 16456 TO STA.18+65 LT L STA.233+00 TO STA, 237400 RT Y2 STA.21+50 TO STA.22+05 LT
Y5 STA.18+97 TO STA.19+28 LT Y6 STA.14+95 TO STA.17+85 RT Y3 STA.21+20 TO STA.22+20 RT
— Y5 STA.25+40 TO STA. 26+00 RT
DETAL H DETAIL | DETAIL K DETAIL L DETAIL M DETAIL N DETAIL O ETAIL P
LATERAL GRASSED SWALE T I LATERAL BASE DITCH LATERAL 'V’ DITCH STANDARD BASE DITCH LATERAL 'V* DITCH CHANNEL RELOCATION
(Not to Scale) (Not to Scale) (Not to Scale) {Not to Scale) (Not to Scale) (Not to Scale) {Not to Scalel {Not to Scale)
n Fll Shoulder
lope T7Ft. Siopa B0 Ft. ! Fl Fil
- gtural
Min. D= 15 Ft. Min. D= 1.0 F1, bree 6roung F7E sope e Min. D= L5 Ft
B= 2.0 Ft. Jer, Mox. d= 1.0 Ft. Siope . MIn.D= L0 Ft. . Fiter Fabrio— | B D= 15 Ft.
e - 2o Fobrio ~ b 40 F. Min. D= 1.0 Ft Fane Ma 6= 15 P4 N e P Fabic Mo 6= 10 F1. BeFns
Type of Liner= PSRM Max. d= 10 Ft. = 40 Pt Bx 40 F. Mo, d= 10 Ft. Fobrie be sOFt Be 2.0 Ft. b= 2.0 Fh. ’
L STA. 54+00 TO STA.54+35 RT Type of Liner= Class B Rip-Rop T - - " _ .
ype of Llner= Class B RIp-Rap L STA. 21400 TO STA.22+00 LT T - Rip- Type of Liner= Class B Rip-Rap Type of Llner= Closs B Rip-Rap Type of Liner= Class IRlp Rap
L STA.114+18 TO STA.115+02 RT L STA. 51450 TO STA 52+60 LT T STA 5272170 STASAT0 IT L STA 41400 TO STA. 41450 LT ype of Liner= Class B Rip-Rap L STA 54+80 TO STA. 56+41 LT L STA. 76+97 TO STA 78+27 RT
L STA. 77+27 TO STA.78+60 RT 5 . Y2 STA.22+05 TO STA.22+95 LT L STA.22+81 TO STA.24-+00 RT
ST T e 1o o T B L STA 275+15 TO STA. 276+00 RT L STA. 99+00 TO STA. 99+50 RT LSTA (1400 TO ST
L STA. T15+20 TO STA.117+50 RT L STA 8950 TO ST 190+00 LT L STA.83+50 TO STA. 85+50 LT
L STA.138+50 TO STA 142+00 LT L STA-249+00 TO STA. 250+00 LT L STA. 286+50 TO STA.287+00 RT
L T Tialz+00 LT L STA.250+00 TO STA.250+50 RT L STA. 208400 TO STA. 299400 RT
L STA.184+50 TO STA. 186+00 RT
L STA. 244+75 TO STA. 207+00 LT

L STA. 229+00 LT TO STA.Y5 19+00 RT

Not to Scale)

(Not to Scale)

(Not to Scale)

DETAIL Q TAl DETAIL S DETAIL T DETAIL U DETAIL V DETAIL W DETAL X
STANDARD BASE DITCH SPECIAL CUT GRASSED SWALE SP) ITCH STANDARD ‘V* DITCH STANDARD BASE DITCH LATERAL BASE DITCH CHANNEL RECOCATION
(Not to Scale) ( (Not to Scale) (Not to Scale) i

LATERAL GRASSED SWALE W/ BERM
(Not to Scale)

Not to Scale)

b

1 (]
18.0 Ft. Shoulder Natural round Slope

Ground

—-—
T/Ft.

) Min. D= 1.0 Ft.
Min, D= 15 Ft. MIn. D= L5 F4. in. D= Fiiter Fabric MIn. D= 2,0 Ft. [B] Min. D= 1.0 Ft. B= 2.0 Ft.
Max. d= L5 F1. Slope Min. 0= 1.5 F1. Max. d= 2.0 Ft. oo A= 1O Ft. b= 2.0 Ft.
B= 3.0 Ft. Min.D=z .0 F+. Y3 STA 21400 TO STA. 22420 LT L STA. 164400 TO STA. 164420 RT B= 2.0 Ft. Max. d=L0 F+.

M o= 1.0 Ft Type of Liner= PSRM
ax. d= |4 .

= .0 Max.
Type of Liner= Class IRIp-Rap Type of Liners PSRM Y4 STA.10+45 TO STA.12+50 LT L STA. 164400 TO STA.164+97 RT Type of Liner= Class B Rip-Rap ngtlg‘rgg ;g ss:rr: ?gs*r!:ola_ Note: b=0.0 L Sta. M7+50 to 148+50 Rt. L STA. 143+00 TO STA 145+00 RT
LSTA 73+67 TO STA.74+88 LT L STA. 269 +65 TO_STA.270+30 KT Y3 STA. 22+20 TO STA.22+40 KT v M Type of Liner= Class B Rip Rap L STA.148+00 TO STA.149-+00 LT
L STA. 108450 TO STA.111+50 RT Y3 STA.25+05 TO STA. 26450 LT L STA. 137400 TO STA.138+50 RT L STA.152+50 TO STA.154+00 LT
L STA.124+50 TO STA.128+50 LT L STA.217+50 TO STA. 221+00 LT L STA 147+50 TO STA.150+83 RT

L STA.124+50 TO STA.128+50 RT L STA. 224+50 TO STA. 227+00 LT

L STA. 239400 TO STA. 246+15 RT

L STA. 251450 TO STA.257+25 RT

L STA. 276+00 TO STA.278+00 RT
Y5 STA.17+50 TO STA.18+75 RT
Y7 STA.17+50 TO STA.19+30 RT

DETAIL Y DETAIL Z DETAIL AA DETAIL AB DETAIL AC DETAIL _AD DETAIL AE
OUTLET CHANNEL LATERAL GRASSED SWALE LATERAL 'V DITCH “MEDIAN DITCH LATERAL BASE DITCH LATERAL BASE DITCH LATERAL BASE DITCH
{Not to Scale) (Not to Scale) (Not to Scale) (Not to Scale) ({Not to Scale) b tNot to Scale) (Not to Scale)
I’cl;lpe £l < &, . e Fonycer gllgoe o B
Min. D= 1O Ft S FE seve A D P F/F. e F7FT. ope
N. U= L .
Min. D= L.O Ft. = ) MIn. D= 1.0 F+. Min. D= 1.0 F+. Fliter MIn, D= 1.5 F¥, Min. D= I.O Ft.
Max. d= L5 F1. Bozort Max. &= LO F1. " Fabric el B: 20 F1. lal & 40 Ft.
B= 4.0 Ft. Type of Liner= PSRM Max. d= 10 Ft. b= 2.0 Ft. L STA 200+51.84 7O STA 201700 = 20 Ft b= 4.0 Ft.
L STA. 148400 TO STA. 149+00 LT Type of Liner= PSRM L STA. 274400 TO STA.276+50 Type of Liner= Class B Rip-Rap L STA. 221700 TO STA. 224+50 LT Y5 STA 18+65 TO STA. 18497 LT
L STA. 38445 TO STA. 38+48 RT, LINER=CLASS I RIP RAP (BANKS ONLY) L STA.150+50 TO STA.154+00 LT L STA. 252400 TO STA.257+25 LT
L STA. 54+73 RT, LINER=CLASS | RIP RAP (BANKS ONLY) L STA.199+80 TO STA. 201+50 LT L STA.198+00 TO STA.200+30 RT L STA. 200+41 TO STA. 203+50 RT Y7 STA. 11450 TO STA.15+27 RT
L STA. 144+24 TO STA.144+56 LT, LINER=CLASS | RIP RAP (BANKS ONLY) L STA. 281+25 TO STA. 283+50 RT (8=0.0")
Y2 STA.17+40 RT, INER=CLASS | RIP RAP (BANKS ONLY), B VARIES 29"
Y5 STA. 25+40 TO STA. 25+40 RT, LINER=CLASS B RIP RAP
DETAIL AF DETAIL AG DETAIL _AH DETAIL Al DETAIL AJ TAIL _AK |3 DETAIL AL HE DETAIL AM
c S ITCH STANDARD BASE DITCH LATERAL BASE DITCH ST VDI SPECIAL CUT DITCH FALSE SUMP ol i " FALSE SUMP == FALSE SUMP
g (Not to Scale) (Not to Scale) {Not to Scalel (Not to Scale) (Not to Scale! Eront {Not to Scale) ag (Not fo Scale) ala (Not to, Scalel
5 (L] Naturat & ) Slope _ 1 Qutside Ditch Medlan Ditch
;’% Natural _L T Siape St Ground Ground 2, % o Dedse plesn . Trattlc Plow ntiie
e Ground :
2 MIn, D= L5 Ft B re Min, D= 1S F1. Min. D= LO Ft p
i . D= 15 Ft. n. D= 1.5 FT. B= 2.0 Ft. . D= L5 Ft, ne e W T ol p Chort Bel :
3 Min Max, d= 1.5 Ft. b= 2.0 Ft. Type of Linars psry Mo D= 1S Ft Type of Liners PSRM Mox. D= 10 Ff.| |=85= otc e L= e Chart Below—=—~— 20 |
= 6.0 Ft. = . d=1.0 Ft. - -
El L STA.296+88 TO STA.298+01 LT B= 6.0 F+ Type of s'-r'”e"' PSRM 5 Mox : LO Pt L STA. 290+47 TO STA 291400 LT Y3 STA. 22420 TO STA.22+61.82 LT S = Ditch Siope § Proposed Ditch S=Ditch Slope ¢ Proposed Ditch S=Ditch Sope § Proposed Ditch
i Type of Liner= Class IRlp-Rap L STA.138+50 TO STA.139+-50 RY Y5 STA.26+00 TO STA.26+90 RT Ditch Grods T Ditch Grade T
a L STA.203+50 TO STA.206+00 RT e z - > -
- L STA.54+80 TO STA. 54+81LT 0.0% To 2.0% 20° Over 4.0% To 6.0% 40’
o L STA.250+50 TO STA. 251+50 RT e s T T o e e =
@ L STA. 278400 TO STA.279+50 RT s - ve!
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R—-28/48 2-D
@ ROADWAY DESIGN PAVEMENT DESIGN
ENGINEER ENGINEER

DETAIL J

LAT. GRASSED SWALE W\ ROCK CHECK DAM
{Not to Scale)

grn.z 0= 20 1. Draw‘ng
Szo b '
Type of Liner= PSRM Mox 4= 10 F1. Buﬁe ?' £ Ra

Ol S
L STA 54473 TO STA 56+60 KT Sheet i

ditehdet.dgn

B0 hyd

-23.0)
D3

HEADER ROCK ,TYP
PREFORMED SCOUR HOLE PROFILE FOR ARk oF 303 WEDTH
DETAIL J NoT 1o 1/3 1/3 1/3 FLOW ELEVATION OF THE FOOTER ROCK
BANKFULL BANKFULL BANKFULL
PLAN VIEW INSTALL LEVEL AND FLUSH WIDTR | WIOTH WIDTH 5
TaEZODY SR guns SRERA
{Netto Scals) BACKFILL, TYP- \
o 3 #57 STONE, TYP \VATED POOL
Fipe or Ditch D 2 |& 2
AV 3 OCKS IN VANE ARN SHOULD
A A NS NOT BE GARPED OR HAVE ANY
_+ 2\ Eﬁlﬁﬁﬂﬁ:ﬁeﬂ SIGNIFIGANT BPACES
L ] N ) #57 STONE CONSTRUCTION FILTER FABRIC, TYP.
2
s T ¥ S SECTION A-A
) Scour Hola (PSH) —1 i W) NES
1 OF NO. 57 STONE " . N\ N
w_“ldp in _ ’ TIE VANE ARM INTO
o not shown BANKFULL ELEVATION
clarity) BANKFULL
1 15* PIPE —\ el
: b 875 7] e, [
D= 1.0 FT - I =
W= 40 Fr ggg_-::? P L] BACKFILL;
ON A-A BANKFULL OR SLIGHTLY 57 11-'0.!
PIPE [d = 15" OR 18 " LowER 2'
& ,: ”:55 _ PLAN VIEW NI Eﬁiﬁ'@:&:‘ v
= BOULDER DINENSIONS (FT)
D= 10 FT ﬁmm SECTION B-B
W= 40 FT LEa76 | 2 v i m—
g B L7812 | 2 4 2 1. DEEPEST PAAT OF POOL TO BE IN LINE WITH WHERE
WITH TYPE 2 FILTER FABRIC WIN. 7 TUCK L_198+58 2 3 Vi 4 h
. [PLACE RIP RAP 1 THICK} o 2. DO IW-E!ﬁAVATE POOL TOD CLOSE TO FOOTER BOULDERS.
" 3. CLASS "A" STONE CAN BE USED TO REDUCE VOIDS
; DNOOTNQFI;CUI'ISCEAN%DEU‘;IEEAORN.TM >Al% 08 4. COMPACT IMIFII.L% :lTﬁIT.iO“IILE OR AT THE
3. FOR PERMANE GRASS SWALE. LSTA. 39445 RT ROCK CR0OSS VANE DETAIL DIRECTION OF THE ENGINEER.
4. CH%% w&i%ﬂ! BE 9“%1%5'5‘}"5 L STA. 79+50 LT NOT TO SCALE 5. POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.
SAME ELEVATION AS THE TOP OF THE L STA. 247+ 64 RT
L STA. 274400 RT
L STA.276+70 LT
L STA.54+73 TO STA.56+60 RT L STA.278+60 LT
CULVERT INLET\OUTLET DETAILS CULVERT INLET\OUTLET DETAILS CULVERT INLET\QUTLET DETAILS CULVERT INLET\OUTLET DETAILS
HARRIS CREEK TRIBUTARY HARRIS CREEK CEDAR FORK PERRY CREEK
-L- STA 77+89 -L- STA 115+74 -L- STA 200+04 -1- STA 275+39
DETAIL AN INLET CHANNEL (NTS) INLET CHANNEL (NTS) INLET CHANNEL (NTS) INLET CHANNEL (NTS)
ROCK FiLL IN POND 30 Cr EST.DDE 30 Cr EST.DDE 75 CY EST.DDE 20 Cr EST.DDE
C\A Fence (Not to Scale)
Earth Fin ;’B NATURAL GROUND\ NATURAL GROUND\ NATURAL GROUND\ NATURAL GROUND\
~ 807, 10 | sor \s.av.= 4015 _—— EXCAVATE -— EXCAVATE -~ EXCAVATE -— EXCAVATE
N~ < "
Ex!.sﬂngj & — - $) Q) )
R 5 i g CLASS | cLass w CLASS 1 N
© Berm COIR_FIBER ! >
i MATTING - IRIP RAP - IRIP RAP - IRIP RAP -
L'STA-233+95 TO STA.234+83 LV - FLTER m;—l FUTER }-47-‘ FUTER m;—'
1011 FABRIC F-i0 FABRIC FABRIC 23-24
ADJUST SLOPES TO TIE FROPOSED BANKS TO ADJUST SLOPES TO TIE PROPOSED BANKS TO ADJUST SLOPES TO TIE PROPOSED BANKS TO ADJUST SLOPES TO TIE PROPOSED BANKS TO
TOP OF EXISTING BANKS AT CHANNEL TOP OF EXISTING BANKS AT CHANNEL TOP OF EXISTING BANKS AT CHANNEL TOP OF EXISTING BANKS AT CHANNEL
TMPROVEMENT TIE IN. IMPROVEMENT TIE IN. IMPROVEMENT TIE IN. IMPROVEMENT TIE IN.

OUTLET CHANNEL (NTS)

40 Cr EST.DDE
~ NATURAL GROUND
EXCAVATE
)
CLASS | )

RIP RAP -
FILTER |<—'-’
FABRIC Véﬁlﬁ S

ADJUST SLOPES TO TIE PROPOSED BANKS TO
TOP OF EXISTING BANKS AT CHANNEL

IMPROVEMENT TIE IN.

OUTLET CHANNEL (NTS)
100 CY EST.DDE

NATURAL GROUND—\
$

CLASS |
RIP RAP

FILTER
FABRIC

ADJUST SLOPES TO TIE PROPOSED BANKS TO
TOP OF EXISTING BANKS AT CHANNEL
IMPROVEMENT TIE IN.

CLASS | RIP RAP

OUTLET CHANNEL (NTS)

EXIST.TOP OF pau— 200 CY EST.DDE

A

q}\
FuTER | N S

ADJUST SLOPES TO TIE PROPOSED BANKS AND FLOODPLAIN
BENCH TO TOP OF EXISTING BANKS AT CHANNEL TIE IN.

%

EXCAVATE

OUTLET CHANNEL (NTS)
40 Cv EST.DDE

ADJUST SLOPES TO TIE PROPOSED BANKS TO
TOP OF EXISTING BANKS AT CHANNEL
IMPROVEMENT TIE IN.
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— > - PROJECT REFERENCE NO. SHEET NO.
~
s s R-2814B 3
. 7 RV SHEET NO.
- ROADWAY DESIGN HYDRAULICS
% ENGINEER ENGINEER
S
(8)
-] ANDER: FaMILY TWESTMENTS, LLC
w AaNUee ¢ AL ARV o TN 'y b
PROGRESS ENERGY (CAROLWNG POWER & LIGHT) EASEMENT 180° R/W e
: e
N \\‘\ T -
® T ~

]

ALEXANDER

FAMILY INVESTMENTS, LLC .

LAT. V DITCH
SEE DETAIL O
SPEC. CUT DITCH
SEE DETAIL L
LAT. ¥ DITCH
’_SEE DETAIL F

BERM DITCH
/ SEE DETALL D

o
v, 2
X7 —f— GRAU 30/
X //
el tA=
e

oz
g

BERM DITCH
SEE DETAIL D

7
_

e -7 i
TR > 261 L=
G

5y
§

2G|

caT1 18" CSP WITH El
LU

NEUSE BAPTIST CHURCH, INC.

\ \ &

9 it
|l
3 Qi0= 8.30 CFS

Pl

Q0= 20.2 CFS

VIO= 14.4 FT\S (PARTIAL PIPE)
Vi0= .40 FT\S (END OF PAD)

SITE 2

ALLOWABLE IMPACTS
ZONE 2

%%k PIPE SHOULD NOT BE BURIED BELOW

UNAMm EVATION AT

TO HARRIS CREEK

N
{8
ALEXANDER FAMILY INVESTMENTS, LLC

m ALLOWABLE IMPACTS ZONE 2

[GRASS SWALE DATA A GRASS SWALE DATA B (GRASS SWALEDATA C
-L- STA. 4600 TO STA. 4800 LT -L- STA. 4700 TO STA. 4800 MD -L- STA. 4700 TO STA. 4800 RT
DA 147 AC DA 0.83 AC DA 0.90 AC
SLOPE 1.30 % SLOPE 1.30 % SLOPE 1.30 %

L REQ 117 FT L REQ 83 FT LREQ 20 FT
L PROV 200 FT L PROV 100 FT L PROV 100 FT
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