STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

August 15, 2003

NC Department of Environment and Natural Resources
Division of Water Quality — Stormwater Management
127 Cardinal Drive Extension

Wilmington, NC 28405

Attention: Ms. Linda Lewis

Subject: Military Cutoff Road (SR 1409) from just North of US 74
(Eastwood Road) to Market Street. State Project No.
8.2251001, Federal Project No. NHF-1409; TIP U-2734.

Please find attached an application for a Stormwater Management Permit for the NCDOT
linear roadway project described above. The processing fee check will be sent under a
separate cover. Note: the check combines fees for both U-2734 and B-3682/W-3413.
A copy of the check is attached to this application.

The purpose of this project is to increase traffic capacity and safety by widening Military
Cutoff Road. The current construction schedule for this proposed project has a June 2004 let
date. The following information is included for your review:

e Full Size Plans, Hydro Details and Title Sheet
e Stormwater Management Narrative
¢ Minutes from the Agency Review Meeting

Please direct any questions to NCDOT biologist Heather Montague (919)715-1456 or to
NCDOT Hydraulic Engineer Galen Cail at (919)250-4100.

Slncerely,

Gregory J. Thorpe Ph.D.
Environmental Management Director, P.D.E.A

cc: John Hennessy, DWQ Raleigh
Galen Cail, P.E., Hydraulics Unit

U-2734 file
MAILING ADDRESS: TELEPHONE: 919-733-3141 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-733-9794 TRANSPORTATION BUILDING
PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS 1 SOUTH WILMINGTON STREET
1548 MAIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US RALEIGH NC

RALEIGH NC 27699-1548



NC Department of Transportation Phone:  919-733-3624 x354 . Warrant: 1463725

1514 Mail Services Center Fax: 919-733-9247

Raleigh, NC 27699-1514 Internet: www.ncdot.org
NC DEPT OF ENVIRONMENT & NATURAL Payment No.: 2000042658
RESOURCES - ENVIRONMENTAL Warrant Date: 07/22/2003
WATER QUALITY SECTION Vendor No.: 5246
PERMITS & ENGINEERING UNIT
PO Box 29535 Page: 1 of 1

RALEIGH NC 27626-0535

Invoice DOT Tracking # PO/Contract # Gross Invoice
Invoice Number Date Remarks Amount* Discount Net Amount*
INV 201 SW 07/15/2003 1900068796 420.00 0.00 420.00
TIP NUMBER U-2734 |
INV 200 SW 07/15/2003 1900068797 / 420.00 0.00 420.00
TIP NUMBER B-3682
Check Total............ccevveernnnnnnns $ 840.00
\

—

DETACH FROM CHECK AND KEEP FOR YOUR RECORDS

*[ncludes unplanned freight, if applicable
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
LINEAR ROADWAY PROJECT

This form may be photocopied for use as an original.

DWQ Stormwater Management Plan Review:
A complete stormwater management plan submittal includes this application form, a supplement form for each BMP
proposed (see Section V), design calculations, and plans and specifications showing all road and BMP details.

L PROJECT INFORMATION

NCDOT Project Number:__8.2251001 _ (U-2734) County: ' New Hanover
Project Name:___ Military Cutoff Road ‘

Project Location:___ Wilmington, North Carolina

Contact Person: Mr. Marshall Clawson _ Phone: (919) 250-4100 Fax: 250-4108

Receiving Stream Name:_ Howe Creek River Basin:_Intra-coastal waterway Class:__ ORW

Proposed linear feet of project:___ 12,375 feet

Proposed Structural BMP and Road Station (attach a list of station and BMP type if more room is needed):
Hazardous Spill Basins: Station -L- 27+60 richt and Station -1.-28+60 right

Type of proposed project: (check all that apply):

O New E(Widening 02 lane* l?a lane* »Béurb and Gutter ~ [OBridge Replacement
Other (Describe) Bicycle path on east side of roadway ‘

*2 lane and 4 lane imply that roadside ditches are used unless Curb and Gutter is also checked.

II. REQUIRED ITEMS CHECKLIST

Initial in the space provided below to indicate the following design requirements have been met and supporting
documentation is attached. Supporting documentation shall, at a minimum, consist of a brief narrative description
including (1) the scope of the project. (2) how the items below are met, (3) how the proposed best management practices
minimize water quality impacts, and (4) any significant constraints and/or justification for not meeting a, b, c and d to the
maximum extent practicable.

Designer’s Initials
GNS a.  The amount of impervious surface has been minimized as much as possible.
GNS _ b.  The runoff from the impervious areas has been diverted away from surface waters as much as possible.
GNS _ c.  Best Management Practices are employed which minimize water quality impacts.
GNS d. Vegetated roadside ditches are 3:1 slope or flatter.
Sce Stormwater Management Plan (Attached)



I1I.  OPERATION AND MAINTENANCE AGREEMENT

I acknowledge and agree by my initials below that the North Carolina Department of Transportation is responsible for the
implementation of the four maintenance items listed. I agree to notify DWQ of any operational problems with the BMP’s
that would impact water quality or prior to making any changes to the system or responsible party.

Maintenance Engineer’s Initials
m. BMP’s shall be inspected and maintained in good working order.

Eg; b.  Eroded areas shall be repaired and reseeded as needed.
c.  Stormwater collection systems. including piping, inlets, and outlets, shall be maintained to insure proper

functioning.

Maintenance Engineer’s Name: DAVD L. Wﬂs L. ?E %j

Title:__-DIV1Siop) _ MANTEYNrnt e M

1IV.  APPLICATION CERTIFICATION

I, (print or type name) of Branch,
certify that the information included on this permit application form is, to the best of my knowledge, correct and that the
project will be constructed in conformance with the approved plans and that the proposed project complies with the
requirements of 15A NCAC 2H .1000.

Title:
Address:

Signature:

‘ "‘. ///II ’ /

Date: f,//,.g\)s

V. SUPPLEMENT FORMS

The applicable state stormwater management permit supplement form(s) listed below must be submitted for each BMP
specified for this project. Contact the Stormwater and General Permits Unit at (919) 733-5083 for the status and
availability of these forms.

Form SWU-102 Wet Detention Basin Supplement

Form SWU-103 Infiltration Basin Supplement

Form SWU-104 Low Density Supplement

Form SWU-105 Curb Outlet System Supplement

Form SWU-106  Oft-Site System Supplement

Form SWU-107 Underground Infiltration Trench Supplement
Form SWU-108 Neuse River Basin Supplement

Form SWU-109  Innovative Best Management Practice Supplement
Form SWU-110 Extended Dry Detention Basin Supplement

Form SWU-112 Rev 04 60 Page 2 ot2



STORMWATER MANAGEMENT PLAN

Project: 8.2251001, TIP No. U-2734 6/10/03

New Hanover County

Hydraulics Project Manager: Gus N. Saparilas and William T. Stephens, Jr., P.E. (TGS Engineers),
Galen Cail, P.E. (NCDOT Hydraulics Unit)

ROADWAY DESCRIPTION

The project involves the widening of SR 1409 (Military Cutoff Road) in New Hanover County from
just north of US 74 (Eastwood Road) to US 17 (Market Street). The overall length of the project is
approximately 2.33 miles. The existing roadway is a predominately 30-foot wide roadway with two
12-foot wide lanes and 2-foot paved shoulders. The existing roadway has been widened in places
to accommodate turning lanes due to heavy development along the route. With Project U-2734, it
is proposed to widen Military Cutoft Road to a four-lane, shoulder section roadway with a raised
grass median. Curb and gutter is proposed to be added to the section along the east side of the
roadway starting at -L- Station 34+60 +/- to US 17 and to the west side of the roadway from -L-
Station 43+60 +/- to US 17. A 10-foot bicycle path is also proposed along the majority of the east
side of the project. The project crosses one stream, (Howe Creek) and a box culvert is proposed at
this crossing. The project drainage system consists of cross pipes, grated inlets and associated pipe
systems, and side and lateral stormwater ditches and swales.

ENVIRONMENTAL DESCRIPTION

The project is located in the Cape Fear River Basin. The one stream crossing along the project is
of Howe Creek at approximate -L- Station 28+12. Howe Creek is designated as an Outstanding
Resource Water (ORW) by the Department of Coastal Management and the Division of Water
Quality. There are seven wetland sites that will be impacted by the proposed project. Wetland
impacts will be kept to a minimum by symmetrical widening of the roadway.

BEST MANAGEMENT PRACTICES AND MAJOR STRUCTURES

The primary goal of Best Management Practices (BMPs) is to prevent degradation of the states
surface waters by the location, construction and operation of the highway system. BMPs are
activities, practices and procedures taken to prevent or reduce stormwater pollution. The BMPs and
measures that will be used on this project to reduce stormwater impacts are grassed swales, raised
grated inlets in ditch lines, hazardous spill basins and natural stream design. In addition, the
proposed 2-barrel box culvert at Howe Creek will be buried 1-foot below the stream bed with a sill
installed in one barrel to maintain the normal stream flow and channel characteristics. Infiltration
basins were considered as required by the Division of Water Quality during the initial phase of the
stormwater management plan. However, the infiltration basins were determined to be an unfeasible
measure due to the high water tables in the project area.

Stormwater Management Plan
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The following summarizes the BMPs to be used on the proposed project:

GRASSED SWALES
Grassed swales are proposed at various locations as indicated below in the table. In addition,
typical cut ditches and the ditch between the proposed roadway and bicycle path will also be
used for stormwater storage by raising grated inlets 6-inches above the ditch bed.

The following table summarizes the location and storage potential for grassed swales and
ditches proposed for the project.

Grassed Swale and Ditch Stormwater Runoff Storage

Location of Swale Storage Volume (cu. ft)] Pavement Runoff
Station to Station Lt or Rt (6" uniform depth) Storage (inches) Swale Description

-L- 16+80+/- to 18+40+/- LT 150 0.10 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 17+00+/- to 18+47+/- RT 122 0.07 "V"- 6:1 FRONT, 3:1 BACK SLOPE
-L- 18+90+/- to 19+60+/- RT 185 0.25 "V"- 6:1 FRONT, 3:1 BACK SLOPE
-L- 19+00+/- to 20+47+/- LT 185 0.10 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 21+00+/- to 21+90+/- RT 246 0.26 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 21+90+/- to 23+20+/- RT 540 0.46 "V"- 6:1 FRONT, 6:1 BACK SLOPE
-L- 22+00+/- to 23+00+/- LT 985 0.50 2 FT BASE, 3:1 SLOPES

-L- 23+20+/- to 24+40+/- RT 493 0.35 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 24+80+/- to 25+50+/- LT 288 0.24 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 24+80+/- to 25+50+/- RT 308 0.38 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 25+50+/- to 26+50+/- LT 370 0.26 ~ "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 25+50+/- to 26+50+/- RT 512 0.52 "V"- 6:1 FRONT, 6:1 BACK SLOPE
-L- 26+60+/- to 27+80+/- RT 328 0.28 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 27+80+/- to 28+77+/- RT 288 0.35 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 28+78+/- to 29+80+/- RT 226 0.29 "V"- 6:1 FRONT, 3:1 BACK SLOPE
-L- 28+80+/- to 30+00+/- LT 225 0.20 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 30+00+/- to 31+00+/- LT 144 0.15 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 30+00+/- to 31+80+/- RT 185 0.11 "V"- 6:1 FRONT, 3:1 BACK SLOPE
-L- 35+40+/- to 37+00+/- LT 675 ~ 0.52 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 35+50+/- to 38+22+/- RT 1412 0.37 2 FT BASE, 3:1 SLOPES

-L- 37+00+/- to 37+84+/- LT 356 0.37 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 38+65+/- to 41+20+/- LT 1080 0.43 "V"- 6:1 FRONT, 4:1 BACK SLOPE
-L- 40+20+/- to 41+30+/- RT 270 0.14 "V" - 3:1 SLOPES

-L- 41+68+/- to 43+40+/- LT 850 0.28 2 FT BASE- 4:1 FR,, 3:1 B. SLOPE
-L- 41+70+/- to 44+20-/+ | RT 1278 0.31 2 FT BASE, 3:1 SLOPES

RAISED GRATED INLETS

Where practicable, grated inlets in proposed grassed swales, cut ditches and the ditch
between the roadway and the bicycle path will be raised 6-inches above the ditch line to
promote stormwater storage and infiltration.

Stormwater Management Plan
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HAZARDOUS SPILL BASINS
Hazardous spill basins will be provided on both sides of the Howe Creek crossing at
approximately -L- Station 27+60 RT and -L- Station 28+60 RT. The function of these
basins will be to aid in the containment and cleanup of a potential accidental hazardous spill.
These basins will not be used as a storage device during a normal rainfall event. A
mechanical gate will be installed at outlet end of the basin to interrupt and contain normal
free flow of runoff in the event of a hazardous spill.

NATURAL STREAM DESIGN

It appears that the stream left of -L- Station 21+00 once crossed Military Cutoff Road and
connected with the remnant stream to the right of -L- Station 21+40. Presently, the stream
on the left has been channelized into a straight lateral roadway ditch for approximately 650
feet before crossing under Military Cutoff Road and connecting back to the natural stream
on the right. It was recommended during a field review by the NCDOT and agency
personnel to install a pipe across Military Cutoff Road from the existing live stream on the
left of the roadway to the remnant stream on the right at a point further south, thus providing
restoration. Natural stream design methods in accordance with those recommended in,
“Applied River Morphology” (Rosgen, 1996) will be used to relocate the filled in stream on
the right from Station 21+46 to Station 22+07 —L- Rt and from Station 22+80 to Station
23+44 —L- Rt. The length of the natural stream design is approximately 456 feet. The length
of restored remnant stream is approximately 246 feet.

BOX CULVERT

At -L- Station 28+14 an existing double line of 72-inch corrugated metal pipes will be
replace by a double barrel 9-foot by 7-foot reinforced concrete box culvert. The normal
stream flow and channel characteristics will be maintained at the crossing by burying the

" culvert inverts 1-foot below the stream bed and installing a sill in one barrel to divert low
flow through the other barrel. Additionally, 36-inch overflow pipes will be installed in the
floodplain on each side of the box culvert to aid floodplain and wetland drainage between
the two sides of the roadway.

Two locations where BMP devices are not proposed are on the east side of Military Cutoff Road
from -L- Station 13+00 to 17+00 and from -L- Station 45+00 to the end of project. Existing heavy
development in these two areas prohibits the use of such devices. Additionally, at the end of the
project in the intersection of Military Cutoff Road and US 17 there are properties with groundwater
contamination from a service station. A sealed, watertight drainage system will be required in this
area in order to prevent combining of the contaminated groundwater and the stormwater. The
drainage system which collects stormwater runoff from -L- Station 45+00 to the end of the project
will be discharged at approximately -L- Station 46+00 RT into a wetlands area which will aid in the
filtration of stormwater before it reaches a receiving stream.



Subject: Minutes from Interagency Hydraulic Design Review Meeting on
March 28, 2002 for U-2734 (Military Cutoff Road Widening),
New Hanover County

Participants: Marshall Clawson, NCDOT Hydraulics  John Hennessey, NCDWQ

Galen Cail, NCDOT Hydraulics Cathy Brittingham, NCDCM
David Chang, NCDOT Hydraulics Bill Arrington, NCDCM

Sue Flowers, NCDOT Roadway Howard Hall, USFWS
Anthony West, NCDOT Roadway Gus Saparilas, TGS Engineers
Dave Timpy, USACE Bill Stephens, TGS Engineers

Lindsey Riddick, NCDOT PD & EA

The meeting began with the distribution of the Stormwater Management Plan and a
review of the overall project layout. Marshall Clawson and Bill Stephens proceeded to
review each redline plan sheet and field agency comments and questions. The
question/comments are summarized as follows:

1) Wetland and Stream Impacts at Howe Creek: The wetland limits at Howe Creek
need be reinvestigated. Additional delineation may be required to determine which
side is more suitable for hazardous spill basins (East or West side of Military Cutoff
Road). Lindsey Riddick will check delineation. It was also questioned whether
stormwater could even outlet in the wetlands or within 575 on each side of Howe
Creek since it is considered an Outstanding Resource Water and falls under CAMA
jurisdiction. Cathy Brittingham investigated and informed that, since no CAMA
permit is required for this section of Howe Creek (non-navigatable) and it is not an
AEC, stormwater can outlet within the 575’ buffer and in the wetlands. However,
velocities must be non-erosive.

It was determined to keep the proposed hazardous spill basins on the east side of
Military Cutoff based on the following:
-The extent of the wetland boundaries are comparable on either side of the road
-The basins will not impact the wetlands except for the minimal ditching required
to enable the basin riser pipe to outlet
-The future Mayfaire development has proposed detention in the Southwest
quadrant of the crossing
-The east side of Military Cutoff'is the downstream side of the crossing and thus
the discharge in the basins will not have to pass back through the proposed box
culvert.



2)

3)

4)

5)

6)

Hazardous Spill Basins at Howe Creek: Dave Timpy emphasized the importance of
constructing the basins on the side which will result in the least impact to the
wetlands. John Hennessey wanted to know what treatment is provided since the
hazardous spill basin is not a treatment facility. He was informed that treatment is
acquired as stormwater traverses to the basins through grassed swales and also
through storage provided by raised grated inlets (6” at each inlet) in the swales. John
also emphasized that outlet velocities into the Howe Creek basin need to be non-
erosive and flow spreaders should be considered. Also the basins, as designed, need
to be relocated out of the wetlands.

See above responses.

Environmental Issues from Prior Review Meetings: Dave Timpy expressed concern
that stormwater issues brought up in prior meetings and summarized in memos dated

10/2/200 and 12/5/00 may not have been addressed. He said these issues should have
already been incorporated in the plans or justification provided as to why not. The
memos will be reviewed and these issues will be addressed in the plans, if they have
not been so.

The environmental commitments have been reviewed and will be adhered to including
the addition of hazardous spill basins and overflow pipes at Howe Creek, retention in
the ditches along the bike path, and the relocation/reconnection of the jurisdictional
stream at the beginning of the project with natural stream design.

Proposed Pipe Culverts at Sta 21+43 —L- with Natural Stream Design: Bill Stephens
and Marshall Clawson informed that the existing stream flowing towards Military
Cutoff Road Sta 21+00 —L- (Lt) does not traverse under the road to Sta 21+90 —L-
(Rt) as it seemingly should do based on the natural alignment of the stream.

However, pipes are proposed to do so along with natural stream design (nsd) for those
portions of stream impacted. All agency representatives wanted information detailing
the nsd including stream morphology, typicals, and alignment.

NSD info provided in permit.

System Sta 35+10 —L- Examined: The 1050 RCP system crossing at Sta 35+10 —L-
which outlets at Sta 33+66 —L- (Rt) was questioned as to it’s sufficiency at
stormwater treatment. It was explained that additional treatment is limited by the
proximity of development to the roadway and the lack of suitable outlets. To route
the stormwater in a swale would require a deep channel and would impact a building
along —L- (Rt) and would impact additional wetlands along —L- (Lt).

System Along —Y5 (Covil Farm Road) Right: The system along Covil Farm Road

right was explained to be necessary due to the poor condition of the existing ditch
right and the constraints of the site development to improve this ditch. Therefore, the
system was provided to eliminate future erosion of this ditch. Dave Timpy



7)

8)

questioned whether wetlands were present at the proposed outlet of this system.
Lindsey Riddick will investigate to see if delineation has been done or whether if it
will need to be. John Hennessey emphasized that if wetlands are present the outlet
velocities need to be non-erosive.

System was relocated to left side of road to reduce R/W impacts. Wetlands were
delineated at the outlet of the system by Lindsey. Class I rip rap used at outlet.

Potential Mitigation Site at Sta 46+00 —L- (Rt) (Hefelfinger Property): Dave Timpy
mentioned the Hefelfinger property as a potential mitigation site that had been

discussed in the past. The potential acquisition of this site will be investigated by the
PD & EA Unit.

Sealed System at Intersection of Military Cutoff Road and Market Street: Bill and
Marshall pointed out that a sealed system is proposed from Sta 48+83 to the End of

Project in the vicinity of the Mid State Petroleum, Inc. property due to the presence of
contaminated soil. Agency representatives seemed satisfied with the system.



Subject: Draft Minutes from Interagency Permit Review Meeting
on February 20, 2003 for U-2734 in New Hanover County

Team Members:

Dave Timpy-USACE (via conference call) Participants:

John Hennessy-NCDWQ (absent) Marshall Clawson, NCDOT Hydraulics
David Cox-NCWRC (present) Galen Cail, NCDOT Hydraulics

Travis Wilson-NCWRC (present) Sue Flowers, NCDOT Roadway Design
Gary Jordan-USFWS (absent) Anthony West, NCDOT Roadway Design
Chris Militscher-EPA (absent) Greg Thorpe, NCDOT PD&EA

Heather Montague-PDEA  (present) Charles Cox, NCDOT PD&EA

Bill Arrington-NCDCM (present) Brian Hanks, NCDOT Structure Design
Cathy Brittingham-NCDCM (present) Barney Blackburn, NCDOT Roadside Env

Prior to the meeting Dave Timpy discussed with Galen, via telephone, some of his
concerns/comments. They are the following:

- Make sure all potential impacts due to utilities are addressed. Galen will review
with Michael Bright (NCDOT Utilities) to ensure any additional impacts are
accounted for.

Galen reviewed with Michael on 3/3/03. All sites were investigated for
potential utility impacts. It was determined the only site that would
require additional consideration for these impacts would be the upstream
side of the double barrel box culvert at Howe Creek, due to the placement
of a sanitary sewer system. Impacts accounted for to construction
easement.

- Investigate if the width of mechanized clearing can be reduced from 3m (10°) to
1.5m (5°). Galen will check with Joe Blair (Division Construction) to see if this
is feasible.

Discussed with Joe and Kerry Cross (Resident Engineer-Burgaw). It was
determined that the additional clearing width is needed, especially in
those areas with considerable fill height and where guardrail will be
placed (as with the site at Howe Creek). This type of site(s) could be
difficult to access/construct from the roadway and may require
additional maintenance once the guardrail is placed.

- Review the natural stream design data (Site 1) and investigate whether more
stream could be designed for additional mitigation credit. Dave will present any



specific questions/comments once he reviews the stream site in the field. Also,
check the impact summary sheet. Stream impact length looks suspect and the
length of “Relocated Channel” was not accounted for. Galen will review and
make necessary changes.

Galen met with Dave Timpy and Mason Herndon in the field on 3/5/03

and reviewed the stream site. See “‘Natural Stream Design”’ summary
for issues discussed.

- Need to address the type of “Native Plantings” associated with the natural stream
design.

This will need to be addressed by PD&EA and/or Roadside
Environmental. :

- Investigate potential acquisition of the Hefelfinger property (Site 5) for wetland
mitigation.

Heather said Elizabeth Lusk (PD&EA) is to meet with Dave on
2/27/03 to address.

Cathy stated that all culvert inverts at wetlands and jurisdictional streams should be
buried a minimum of 1°.

The box culvert at Howe Creek has been designed as such. Other relative pipe crossing
sites have been investigated and appropriate revisions made.

Site 1:

No additional comments.

Site 2:

Need easement on the inlet side of the Howe Creek box culvert for construction access.

R/W provided.

Show wetland symbology outside of fill limits on cross section.

Done.



Site 3:

Galen stated that not all of the wetland was shown as impacted along the Mayfaire
property since the developers permit has already accounted for this portion.

Site 4:

Need to differentiate wetland impact as Excavated, Drained, or Filled. It was noted there
is an existing ditch now and the proposed ditch will be of similar dimension. Also, the
wetland is shown as a “total take”.

Impacts designated as requested.
Site 5:

No additional comments.

Site 6:

No comments.

Review Meeting w/ John Hennessey, Marshall Clawson
and Galen Cail on 4/2/03:

It was stated that an additional jurisdictional stream will be added and impacts accounted
for at Sta 38+40 —L-.

Site 1:

It was discussed that Dave Timpy requested, after reviewing in the field with Galen, to
revise the stream relocation by retaining the existing remnant stream and providing
relocation in only the areas that are being filled. He also requested providing more stream
relocation than is presently being proposed by starting further Southeast. John thought
this was a good idea but to investigate improving the remnant stream dimension, since
Galen suggested it was entrenched. Also, need to provide existing and proposed stream
profile. Galen will update morphological data and review with John at a later time.

Stream relocation revised per Dave Timpy’s recommendations. See “Natural Stream
Design” summary.

Site 3:

Galen stated the wetland limits on the Eastside, stop at the boundary of where the
“Mayfaire” permit accounted for impacts.



It was stated the outlet ditch cleanout Sta 33+65 —L- Rt will be eliminated, reducing the
impacts to the jurisdictional stream.

Site 6:

John questioned if the outlet velocities into the wetland from the 375 (15”) and 1200
(48”) RCP are less than 2 fi/s. It was stated that the proposed 1200 outlets onto a Class I
rip rap pad. Presently, there is an existing 750 (30”) that outlets into a swale. The 375
outlet velocity will be checked.

The discharge and velocity for the 375 outlet is 1.8 cfs and 1.5 fi/s, respectively.

Site 7:

John questioned the outlet velocities in the wetland/stream. It was stated that the outlet
velocities are greater than 2 ft/s but the topo limits what can be done here. It was decided
to deepen the 2GI, dropping the box invert allowing energy to be dissipated in the box,

and flatten the outlet pipe, reducing the outlet velocities prior to the wetland/stream.

Revision implemented.
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7 _ . PROJEGT ENGINEER STATE DESIGN ENGINEER
35 PROFILE (HORIZONTAL) T =3 % FEBRUARY 21, 2003 ENGINEER DEPARTMENT OF TRANSPORTATION
X 0 . V = 80 kmh LETTING. DATE ANTHONY 1 FEDERAL HIGHWAY ADMINISTRATION
i EE TTIN : | ANTHONY C, WEST
Cod . PRQJECT DESIGN ENGINEER
25 g PROFILE (VERTICAL) *TTST 1% + DUAL 2 % JUNE 15, 2004 P PROVED
v L JL )\ 1 1 | STGNATURE: DIVISION ADMINISTRATOR DATE
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L

8-AUG-200,

SAshley AT

DETAIL
LATERAL BASE DITCH

to Scale)

Fin
Slope

Min.D = 0.3 m ;
B =06 m LE”
b=1L5m

STA. 33+65 TO 34+92 LT DDE=300CuM

DETAIL E
STANDARD BASE DITCH
(Not to Scale)

Natural Nat
Ground oy D ES round

B Min.D =03 m
B =06 m

STA. -Y1- 10+ 44 RT
DDE= &6 CuM

~L~ STA. 24 +40 RT. (SLOPE = 8.5%)
DDE = 6 CM

DETAIL H £l
[3

X
o
=
FALSE SUMP 5
(Not to Scale) 8 g

Outslde Ditch
Traffic Flow

-5

S=Ditch Slope ¢ Proposed Ditch

DITCH DETAILS

DETAIL B
STANDARD BASE DITCH

(Not to Scale)

Nat
Ground . rDﬁ y_b?cﬁﬁgl_

DETAIL C
RIP RAP IN OUTLET CHANNEL
o,

KEYIN 0.45m
KEYIN 0.45m

B= FROM 2.7m + @ CULV TO
2.7m @ EXIST. CHANNEL. CL_IRIP RAP: 18 MTN

B Min.D =03 m
B=09m
-1- STA. 23+08 LT
DDE= 12 CuM
L~ STA. 23+14 RT. (SLOPE = 0.4%)
DDE = 27 CM

FILTER FABRIC: 80 SM

LF

DETAI
SPECIAL CUT BASE DITCH
(Not to Scale)

STA. 41+68 TO 42+60 LT
STA.42+88 TO 43+40 LT

DETAIL FI
SPECIAL CUT BASE DITCH

(Not to Scale)

DETAIL |
RAISED 2GIIN DITCH LINE
(Not to Scale)
Standard Concrete
Apron
Traffic Flow
N — %
203 261|105
- S
S=Ditch Slope ¢ Proposed Ditch

4
STA.18+30 RT. STA. 33+20 RT.
STA.18+45 LT. STA 33+40 RT.
STA.19+80 RT. STA. 37+50 LT.

STA.26+20 LT, -YI-
STA.26+20 RT. STA.12+00 RT.

STA.35+50 TO 38+30 RT DDE= 1205CuM
STA. 41+70 TO 44+20 RT DDE= 545 CuM

PROJECT REFERENCE NO. SHEET NO,
-2734 2-G
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

DETAILD
STANDARD BASE DITCH

(Not to Scale)

& l’d Nat
roun ~ D Y round

B Min.D =0.3 m
B =1L5 m

STA. 33+65 RT
DDE=

DETAIL G
SPECIAL CUT DITCH
(Not to Scale) PROP. BERM

Min.D = 0.3 m

STA. 40+ 54+/- TO 41+32+/4, RT DDE=84CuM
STA. 40+54+/- TO 41+32+/4 RT DDE=84CuM

PREFORMED SCOUR HOLE WITH
LEVEL SPREADER APRON
BLAN VEW
oo g 1 - msuesam
A A
Lé} !
B 2
P TN i
for qarity)
B —
D —
TION A-A 9=
Dv.hnmm P
—peg
‘"mm?«"&m %




841/99

RIGHT OF WAY REVISION 07/16/03 REVISED NATURAL STREAM DESIGN

PROJECT REFERENCE NO. SHEET NO.

% 9 y=2734 2-H
WALL BY OTHERS ) WALL BY OTHERS WALL BY omcés_) WALL BY OTHERS R /W _SHEET NO.
o ROADWAY DESIGN |
x Howiyg ———f = ——— _F ENGINEER
~ e b —_-— —— — — — o —_——— — —_— F F —
+ 5= X X %
—  — wam 1 N — —_— BXTERD T s Veoomm owp
- —" 7@ - - . SR L — |
— cK -
D22 >>>> DO % L=
L - 1 . | N w —  }—— 1
G [N N J—
cqLAR &g
exfeND
— Ll c_ F i _MW_ = - —BIKEPATH- ] - < - = 5
T = f T T S R -BIKEPATH- _F
R P -
CL B RIP RAP G, .
55 g M
4 . e z
& \/ E DITCH X
/ E DETAIL A SHT. 26 IR T e
- - a @ 4 o b R e \
Ny co e e ke N e Fp § |5 |8 [ |s |8 |¢s Ny
: ) 3 € S g < o 3 Ny
z z z z E z 3/ £ n e ¢ s - B
A ...2 ..';E ..'E .:;: .:;. 3 6 P o e & w Ew g P
4 e =Hs sps  =p8  ERES o R // FLOODPLAIN CENTERLINE 2 Z 2 Z z 2 12 Z 12 DETAIL NOTES:
S-S = B T = B i fz Bz £z Ez Ez fr [Es
Be  Ho oo Mo JHo e "B § B8 e SHS ES S BURY APPROXIMATELY 1/3 OF LOG VANE LENGTH IN THE
- B E. E. B - B o S N e T OUTSIDE POOL BANK AND /3 IN THE STREAM BED, WITH
2 By By Bz B3 EY STREAM, MEANDER gfe 2 e ofe gPe e ¢fe THE REMAINING 1/3 EXPOSED.
. [ Ty | [ ™ [ ™ [ "I | N - - h - (4 g - - -
nOTE: °ovHE VER TR WS * £ ¢ BE E T S THE EXPOSED PORTION OF LOG VANE SHOULD BE
CES s UMy Gls GRS &  GMs

THE MAIN (FLOODPLAIN) CHANNEL HAS A MEANDERING CHANNEL
BETWEEN IT'S BANKS, DISTANCE BETWEEN THE BENDS (RADIUS)
IN THE MEANDERING CHANNEL VARY FROM 9Im TO 12.2m.

BEGIN & END STREAM ELEVATIONS SHOULD BE CHECKED PRIOR
TO CONSTRUCTION TO ENSURE PROPOSED STREAM GRADE (AND ELEVATIONS)
ARE ACCURATE. ELEVATIONS MAY VARY FROM PRIOR SURVEYS.,

LOG VANE
- L5 DIA))
(10" - 12° LENGTH)

ANCHOR ROCK
° COIR FIBER MATT

-o'o"’l'. ?»
TR RTTHXXRKIESS
R

DETAIL N
TYPICAL FLOOD PLAIN SECTION

Not to Scale )

Flood Plain

3.67Tm (12.0")

SEE CHANNEL
DETAILS

DETAILS OF
NATURAL STREAM DESIGN
FROM STA 21446 TO-L— STA 22+07 —L- (RT)
& FROM STA 22+80 TO STA 23+44 —L- (RT)

APPROXIMATELY HALF OF THE BANKFULL WIDTH

WHEN BACKFILLING OVER AND AROUND LOG VANES AND ANCHOR
ROCKS FIRMLY SECURE ALL COMPONENTS INCLUDING JOINTS,
CONNECTIONS AND GAPS.

PLANTINGS SHOULD BE PLACED ABOVE BANKFULL DEPTH
MIN. LOG VANE DIA = 0.3m. UTILIZE LOGS AT SITE.
USE ANCHOR ROCK APPROXIMATELY 100 - 200 LBS.

CHANNEL DETAIL

PROPOSED TYPICAL RIFFLE SECTION
(Not to Scale)

3.67m (12.0")

BANKFULL DEPTH
23m (707 NG
Y

0.37m
(.2"

%

A COR_FIBER
] S i MATT
o.67m
.29

TYPICAL SECTION BETWEEN BENDS

ol

N
T

A 1

nail o

CHANNEL DETAIL
PROPOSED TYPICAL POOL SECTION (LOG VANES)
3.67Tm (12.0)
= GRADE Yow NG
» POINT £
COR FIBER_—"2 >

MATT —

ANCHOR ROCK 0.3Tm .29  CQIR FIBER
DEEPEN CHANNEL 0.5m VAR. MATT
(0.5") BELOW GRADE POINT
BEPTS AT END <213 .0
P Y2Bm @07 (Nt to Scale)

inu §

S Z N S R - N

NS ENEEE AR SRR

TYPICAL SECTION AT BENDS

oo lagist.

+40 +60 +80 22 +20

+60 +80 23

+60 +80




GENERAL NOTES:

SEE HAZARDOUS SPILL

SEE STD. #838.02

PROJ. REFERENGE NO.| SHEET NO.

U-2734 2-8

*G DENOTES EXCAVATION AMOUNT.

NOTE: SEE PLAN SHEET FOR LOCATION
OF OUTLET PIPE WITH SLUIGE GATE.

—— RETENTION BASIN DETAIL o .mﬁ@%
FOR WIDTH AND SLOPES
1- REINFORCING STEEL SHALL BE CONSIDERED ‘ ’ im
INCIDENTAL TO THE HEADWALL AND SHALL BE 225 -
PAID FOR ON m3 BASIS. D
2- CONCRETE SHALL BE CLASS "B" THROUGHOUT
STRUCTURE. )
3- DELETE REINFORCING STEEL WHEN BRICK N.G 8 "A” REBARS 300mm C.O% //"\\\\
ALTERNATE IS USED. 2 [fif- X ~*B" REBARS 300mm C.C.
\/~BRICK ALTERNATE
i OUTLET PIPE |
~N—300mm c
. TYPICAL 1. .
BOTTOM ® -
OF BASIN [[=rrtrriry— ] L[| 1BOTTOM_
mﬁmghw N N O
Lo [ I I I
Ag PLAN VIEW OF BASIN
F
SECTION VIEW
ELEVATION VIEW
. TL
. ™ |
BL
BW -‘—~ c
s S A1y
. . N.G. 1 e 1| _aSm=m~, N-G.
N.G. T > = === = D AEMEI=EIETE
. ISl 1] el 1 N.G. M=ENEN=TENS = === ==
s =HIESIIESINIES RN D T (=i M=M= I==SnS =SS En S SN S ENEnEn S S S =N S = S ==
== SIS ] =N G——— i i L= = I SIS I=I=I=SM=I=I=TI= == === == === ==I====
Eﬂm@mﬂzgm@m@m@mgmgmﬂm@m@m@wéﬁ_mwmﬂmy SIS S =SS =S =i = MwmEWﬁmﬁﬂmﬂmﬂmﬂﬁﬂmwﬁmﬁmﬁ“m“‘mﬁm
=00 _EIEI=TN=TETENETE= == — =IEHEI= e -
CROSS SECTION VIEW OF BASIN CROSS SECTION VIEW OF BASIN
BASIN # 1 2
SLUICE GATE DIMENSIONS
PIPE DIAMETER | A [ 750mm| 600mm **  provided at new and/or improved roadway
GATE DIAMETER | B | 970mm | 800mm sections to aid in containment and clean
HEADWALL HT. C | 2.13m| 1.75m up of accidental spills by truck traffic.
FRAME HEIGHT | D | 1.50m| 1.20m HAZARDOUS SPILL RETENTION BASIN Basins are provided in particular
INVERT HEIGHT | E | 100mm | 100mm locations including areas in proximity
HEADWALL WIDTH| F [ 2.80m | 2.44m BASIN #|PIPE SIZE|TOP ELEV.|BOTTOM ELEV|T.W. | B.W.| D T.L. |B.L.| S | C | *& |CAPACITY | STATION to sensitive waters and water supplies.
HEADWALL DIMENSIONS . . L-
HEADWALL HT. | G | 1524mm|1270mm L-
2 600 6.0 5.0 16|10 [1.0]| 24 | 18 | 3 |1.0|260m*| 185m’ 28+é0 RT

DESIGN SERVICES UNIT

STANDARDS AND SPEGIAL DESIGN
Office 919-260-4128  FAX 919-250-4119

. HAZARDOUS SPILL
RETENTION BASIN
SEE STD. #838.02

ORIGINAL BY:

MODIFIED BY:

CHECKED BY:

FILE SPEC.:
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CCESS F TO VIKING LN,

-L— STA/3+90 RT.

RIGHT OF WAY REVISION 07/16/03: ADDED RT.TURN LANE FROM A

EXTENDED 12m CONC.ISLAND,ADDED DRNEWAY AT

- AUG~

[

B

PROJECT REFERENCE NO. SHEET NO.

Y-2734 4
R/W_SHEET NO. p
DATUM DESCRIPTION ROADWAY DESIGN FYDRAULICS
ENGINEER ENGINEER

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT
I3 BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY
NCGS FOR MONUMENT °“SUNOCO”

NORTHING: §7788.587(n) EASTING: 717720.834(m) ; ) o - I
THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT gECT U—2734
2 [rw Rev. gr/i6/03

{GROUND TO GRID) IS: 1000017450

THE NC.LAMBERT GRID BRARING RICHARD WETHERKL, JR.ET AL

0B 1457 PG 778

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

DB 1537 PG 5
oo A RO DA DB 1837 Po 1056 N AD 83 & | NOTE: SEE SHEET NO.I7 FOR -L- PROFILE
S35 I W 3.681.050u MB 29 PG 104 /
ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES MB 3 PG 298 ' i

VERTICAL DATUM USED IS NGVD 29

|

MATCHLINE SEE SHEET 5

.4.psh

i
&, |
x
; x &y
\ 2 @ /
—L— . LRI & Sk BL-70 PINC 9+34,894=
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ISFD 2 osep E 1749356 x'} [ Ik
4 s 3 EL 7.06 N ;; . X s
ﬁ L P %) 115m TAPER | Lo sepat 644 i1 |7 ,Ig
E ji] e ———— .
T |3 - /
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+ & S A gy o Jence |
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RIGHT OF WAY REVISION 07/16/03: ADDED RT.TURN LANE FROM ACCESS F TO VIKING LN,

EXTENDED 1.2m CONC.ISLAND.ADDED DRNEWAY AT -L- STAI3+90 RT.

R e

1-AUG
SAshley

PROJECT REFERENCE NO. SHEET NO,

y-2r34 ]

R /W SHEET NO. 5
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

[CONST.REV.

NOTE: SEE SHEET NO.I7 FOR -L- PROFILE
SEE SHEET NO.22 FOR -BIKEPATH-

@

PROFILE
MABLE WEEKS SEE SHEET NO.2-1FOR -BIKEPATH-
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o DB 465 PG I8
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REVISED

RIGHT OF WAY FROM STA. —L- 2;+/8+/— 10 —=L— STA22+20+/—- RT.

RIGHT _OF WAY REVISION O7/16/03

P o

B-AUG

SAshley

172840
28.500m LT.(93.50)

PCSta. 20+00.494

+00J94

28.500m LT.(93.50)

R - 10m

‘I 5m OFFSET

Z

BRODY ZIMMER, LLC
DB 2891 PG 422

PROJECT REFERENCE NO.

SHEET NO.

NOTE:
EXISTING PAVEMENT UNDER
ggeostED GRASGS ISLANDS THRU-OUT PROJECT

y-2734 6
R /W SHEET NO. 6
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

[CONST.REV.

NAD 83

— I \ seagzare

R /W REV. 07/16/03

R L= PROFI
R ﬁgﬁ(f o £ LE
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e ==,
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|

12m _

TCT OF WILMINGTON, LLC
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PG 877
PG 233

N05°22'58'E

SBABT'IIE \

124.843m

FORUM TWO ASSOC., LLC
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