STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
May 24, 2006
MEMORANDUM TO: Mr. Jon G. Nance, PE
Division Five Engineer

FROM: h111@ S. Harris, II1, P E., Unit Head

Natural Environment Unit
Project Development and Environmental Analysis Branch

SUBJECT: Wake County, Davis Drive (SR 1613/SR 1999) from
Morrisville-Carpenter Road (SR 3014) in Wake County to
NC 54 in Durham County; T.I.P. Number U-4026; State
Project 9.8051713

Attached is the U. S. Army Corps of Engineers 404 Individual Permit and the special
conditions for the 401 Water Quality Certification for the above referenced project. All
environmental permits have been received for the construction of this project.

PSH/gyb
Attachment

Mr. Majed Alghandour, P. E., Programming and TIP
Mr. Jay Bennett, P.E., Roadway Design

Dr. David Chang, P.E., Hydraulics

Mr. Randy Garris, P.E. State Contract Officer

Mr. Art McMillan, P.E., Highway Design

Mr. Greg Perfetti, P.E., Structure Design

Mr. Mark Staley, Roadside Environmental

Mr. John F. Sullivan, FHWA

Mr. Eric Midkiff, P.E., PDEA Central Region Unit Head
Mr. Chris Murray, Division Environmental Officer

MAILING ADDRESS: TELEPHONE: 919-733-3141 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-715-1501 TRANSPORTATION BUILDING
PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS 1 SOUTH WILMINGTON STREET
1598 MAIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US RALEIGH NC

RALEIGH NC 27699-1598



IRiUerU L sCUVANRL L YL O

Davis Drive (SR 1613/SR 1999)
from Morrisville-Carpenter Road (SR 3014) in Wake County
to NC 54 in Durham County
State Project No. 9.8051713
TIP Project No U-4026

LIST OF SPECIAL ENVIRONMENTAL COMMI MENTS s

All standard procedures and measures, mcludmg North Carohna Department of
Transportatlon s (NCDOT) Best Management Practices for Protection of Surface Waters,
will be implemented, as applicable, to avoid or minimize environmental impacts.

Addmonal Special PrOJCCt Commltments were identified in the Categorical
Exclusion for this project; these commitments are listed below, along with their current
status, changes or addltlons to the list of commitments (shown in italics).

Please note that addmonal project commitments may be derived from the
permitting process and are not listed in this consultatxon

Standard Environmental Commitments

Project Development and Environmental Analysis (PDEA) Branch, Desien Services Unit
and H draulics Unit

Wetland impacts will be further minimized during the development of the roadway
. design plans during the final phase of the project, where practicable.

Hi hway Division 5

Geodetic control monuments impacted by the project will be relocated in consultation
with the US Department of Commerce and National Geodetic Survey. The cost of
relocating any impacted monument will be included in funding for the project.

Hydraulics Unit

NCDOT will minimize water quality impacts through the use of NCDOT “Best
Management Practices (BMPs) for Protection of Surface Waters” (1991).

The Federal Emergency Management Agency (FEMA) will be contacted during final

design to approve any floodway modifications required by construction of the proposed
project.

elof5s



Right of way Branch

Hazardous waste sites or unrecorded Underground Storage Tanks (USTs) discovered
during construction phase of the project will be assessed and remediated in accordance
with the Environmental Protection Agency (EPA), the NC Department of Environment
and Natural Resources, and local policies regarding cleanup procedures.

The NCDOT and its contractors will 1 not excavate ﬁll or perform land cleanng activities
within Waters of the United States or any areas under the jurisdiction of the US Army
Corps of Engmeers (COE), except as authorized by the COE. To ensure that all borrow
and waste activities occur on high ground, except as authorized by permit, the NCDOT
shall require its contractors to identify all areas to be used to borrow material, or to
dispose of dredged, fill, or waste material. Documentation of the location and
characteristics of all borrow and disposal sites assoc1ated with the project will be
available to the COE on request.

Speci_al Environmental Commifments

PDEA Branch

The NCDOT will purchase any required wetland and stream mitigation from the North
Carolina Department of Environment and Natural Resources’ Wetland Restoration '

Program (WRP). .

PDEA Branch. Design Services Unit, Hydraulics Unit

The NCDOT will coordinate with the US Army Corps of Engineers (COE), US Fish and
Wildlife Service (USFWS), Division of Water Quality (DWQ), and Wildlife Resources
Commission (WRC) on stream restorations, relocations, and minimization. The NCDOT
commits to (1) site 3A — not clearing the area adjacent to the stream and will indicate on
the final design plans as an environmentally sensitive area; (2) site 12 L reconfigure this
intermittent stream and plant stream banks with appropriafe spec1es where impacted by
road widening, and (3) site 15 = investigate the possibility of moving the stream out of
the fill slope for minimization and restoration of stream outside of fill for mitigation (see
Figure 2 in the CE for site locations).

Hydraulics Unit ;

Runoff from the proposed curb and gutter section will be treated in a reasonable and
feasible fashion before directly- entermg streams.
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Other Special Commitments

Desigg Services Unit

~ Coordination with the Research Triangle Park (RTP) will be conducted to determine the
status of the South Loop Road and whether a medlan cut w1th turn lanes should be
] mcluded w1th thls pl'Q]eCt :

- The D 5 gn Servzces Umt stated there wzll be a break in the medzan at South Loop Road.

"~De51g1_1 Semces Umt, Hz‘ drauhcs Umt and nghwaz Dmswn 5

-Coordmatlon thh TIP Project R-2000AB will be necessary since mitigation for System 6
is included in the R-2000AB project.

The Design Services Unit stated they are coordinating the efforts for this project with
Roadway Deszgn and Hydraulzcs and their eﬁ'orts on the R-20004B project.

) Blcycle Accommodatnons

Design Semces Unit and Highway Division 5

The proposed cross sections will provide 14-foot (4.2-meter) outside through travel lanes
to accommodate bicycles. The proposed cross sections are described in Section 3.3 and
shown in Figures 3A-3C of the CE. The existing five-lane curb and gutter section from
south of Hopson Road to just north of Hopson Road already has' 14-foot (4.2-meter)
outside through travel lanes to accommodate bicycles and will be retained.

The Design Services Unit stated the bicycle accommodations as described in the CE are
included in the design for the project.

Sidewalk and Greenway Accommodations

PDEA Branch. Design Services Unit and Program Development Branch

According to NCDOT’s Pedestrian Policy Guidelines, NCDOT will replace any existing
sidewalks disturbed during project construction and participate in the funding of any new
sidewalks provided the sidewalk is adjacent to the improvement project and can be
incorporated into the project as proposed. The Town of Cary has requested that
sidewalks not be constructed along the section of Davis Drive from Morrisville-Carpenter
Road north to Koppers Road/McCrimmons Parkway as a part of this project. Any
existing sidewalks that are disturbed because of the project construction in this section of
Davis Drive will not be replaced. Sldewalks are not proposed on the remaining sections
of the Davis Drive project.
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RTP has plans for a greenway (eight-foot [2.4-meters] wide off-road asphalt trail) on the
west side of Davis Drive from RTP’s boundary just south of George Watts Hill Drive
north to RTP’s boundary in the vicinity of the five-lane curb and gutter section south of
- Hopson Road. Portions of this greenway are already built. RTP plans to tie their

- greenway to the existing sidewalk along Davis Drive at the Keystone Development near
Hopson Road. The RTP has a greenway on the west side of Davis Drive from NC 54

~ south to the entrance to Northern Telecom. The RTP would like to extend this greenway

south to Hopson Road l?ut does not own the property in this area. Durham County may

. -par'ac ate in the funding of this greenway sectlon and wﬂl be contacted

The Town of Morrisville has requested a multluse asphalt trall along Daws Dnve in the1r
jurisdiction similar to the one in RTP. The Town of Morrisville will have to participate
in 20 percent of the construction cost and 100 percent of any additional right of way cost
necessary to contain any new sections of multiuse trail, and they must commit to all
future maintenance costs. The Town of Morrisville has also requested pedestrian
crossings at McCrimmons Parkway and Parkside Valley Drive. The locations of the
multiuse trails along the project and pedestrian crossings will be designated during the
final design phase of the project. An agreement that outlines the cost sharing and
maintenance responsibilities. for proposed multiuse trails will be required between
NCDOT and the involved jurisdictions.

On June 10, 2002, letters were sent to the Town of Morrisville, the Town of Cary,
Durham County and the Research Triangle Foundation with the approximate location
and cost estimates for the above-mentioned pedestrian accommodations along the
project. The Town of Cary responded in a June 14, 2002 letter indicating they are not
interested in including pedestrian accommodations along the section of Davis Drive in
Cary as part of this project. The Research Triangle Foundation responded in a
September 26, 2002 letter requesting the multi-use trail along the west side bf Davis
Drive from Hopson Road to the existing trail at Nortel’s entrance be included in this
project; and they will participate in the cost for this section of the trail. The Research
Triangle Foundation will donate the needed right of way along the frontage of the
property it owns for the trail. The Town of Morrisville did not respond to the June 10,
2002 letter. '

The Design Services Unit stated they will include the section of multi-use trail along the
west side of Davis Drive from Hopson Road to the existing trail at Nortel's entrance as
part of the project.

The Design Services Unit indicated the pedestrian crossings at McCrimmons Parkway
and Parkside Valley Drive, requested by the Town of Morrisville, would be considered
during final design if the crossings will connect to existing pedestrian accommodations.

Bus System Accommodations

Design Services Unijt
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Provisions for bus queue-jumper lanes and/or bus bay pull-outs will be provided at ten
locations. These ten locations are in general agreement with the request made by the
Triangle Transit Authority in their February 13 2001 letter included in Appendix B (see
Secnon 3.16 of the CE).

The Deszgn Servzces Unit stated the bus system accommodatzons as described in the CE
are mcluded in the deszgn for the pro;ect

1 Addltl ‘ nal Intersectlons Capaclty Analysns 2

| rafﬁc Engmeermg and Safeg sttems Branch, Design Services Unit and PDEA Branch

All major dnveways and intersecting roadways (including the five major intersections
discussed in Section 2.3 of the CE and Parkside Valley Drive/Summer Sky Drive, the
entrance to Delta Products and Biogen, Development Drive, and Park Knoll Road) will
be analyzed using the Synchro/SimTraffic software to establish a signal tnmng plan for
the proposed project and to establish queue lengths for all turn lanes for the 95®
percennle trafﬁc volumes. :

The Deszgn Services Unit stated the major driveways and intersecting roadways listed
above have been analyzed using Synchro/SimTraffic software and that addztzonal turn
lanes at some intersections will be provzded

Hazardous Materials

Design Services Unit, Geotechnical Unit and Right of Way Branch

No hazardous waste problematic sites (underground storage tanks, regulated or
‘unregulated landfills or dumpsites, or superfund sites) were identified along the project.
If during the final design of the project any sites are discovered, preliminary site
assessments will be performed as soon as possible so that the degree and extent of
contamination can be assessed prior to right of way acquisition.

Anticipated Design Exceptions

Design Services Unit

No design exceptions are anticipated as a part of the project. If during the final design
process, any design exceptions are determined to be necessary, they will be addressed in
accordance with the FHWA-NCDOT Design Exception Policy.

Individual Permit Conditions

Standard conditions are contained in the permit



DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1890
WILMINGTON, NORTH CAROLINA 28402-1890
IN REPLY REFER TO May 18, 2006

Regulatory Division

Action ID. 200120448; NCOT Tip No. U-4026

Gregory J. Thorpe, Ph.D.

Environmental Management Director, PDEA
N.C. Department of Transportation

1598 Mail Service Center

Raleigh, NC 27699-1598

Dear Mr. Thorpe

Juclt

RECEIVED

MAY 23 2006

DIVISICN CF HIGHWAYS
PDEA-OFFICE CF HATURAL ENVIRONMENT

In accordance with the written request of October 25, 2005, and the ensuing
administrative record, enclosed is a permit to authorize the discharge of dredged and fill material
into waters of the United States, for construction of improvements to improvements to Davis
Drive (SR1613/SR 1999; T.I.P. No. U-4026), crossing unnamed tributaries to Kit Creek and
Burdens Creek, and adjacent wetlands, from Morrisville Carpenter Road (SR 3014) in Wake

County, to NC 54 in Durham County, North Carolina.

If any change in the authorized work is required because of unforeseen or altered
conditions or for any other reason, the plans revised to show the change must be sent promptly to
this office. Such action is necessary, as revised plans must be reviewed and the permit modified.

Carefully read your permit. The general and special conditions are important. Your
failure to comply with these conditions could result in a violation of Federal law. Certain

significant general conditions require that:

a. You must complete construction before December 31, 2011.

b. You must notify this office in advance as to when you intend to commence and

complete work.

c. You must allow representatives from this office to make periodic visits to your
worksite as deemed necessary to assure compliance with permit plans and conditions.




2

You should address all questions regarding this authorization to Mr. Eric Alsmeyer of my
Raleigh Regulatory Field Office at (919-876-8441), extension 23.

Sincerely,

5. trgmrir PG

~John E. Pulliam, Jr.
Colonel, U.S. Army
District Engineer

Enclosures
Copy furnished with enclosures:

Chief, Source Data Unit
NOAA/National Ocean Service
ATTN: Sharon Tear N/CS261
1315 East-West Hwy., Rm 7316
Silver Spring, MD 20910-3282

Copies furnished with special conditions and plans:

Mr. Pete Benjamin, Field Supervisor
U.S. Fish and Wildlife Service

Fish and Wildlife Enhancement

Post Office Box 33726

Raleigh, North Carolina 27636-3726

Mr. Ron Sechler

National Marine Fisheries
Service, NOAA

Pivers Island

Beaufort, North Carolina 28516

Mr. David Rackley
National Marine Fisheries
Service, NOAA
219 Fort Johnson Road
Charleston, South Carolina 29412-9110



Mr. Ronald Mikulak, Chief

Wetlands Section - Region IV

Water Management Division

U.S. Environmental Protection Agency
Atlanta Federal Center

61 Forsyth Street, SW

Atlanta, Georgia 30303

Mr. Doug Huggett

NC Division of Coastal Management
Division of Coastal Management
400 Commerce Avenue

Morehead City, NC 28557-3421



DEPARTMENT OF THE ARMY PERMIT
RECEIVED

permittee: NORTH CAROLINA DEPARTMENT OF TRANSPORTATION ~ MAY 15 2008
GREGORY J. THORPE, PH.D. REGULATORY
WILM. PLD. OFC.

Permit No: 200120448

Issuing Office: USAED, WILMINGTON

NOTE: The term “you” and its derivatives, as used in this permit, means the permittee or any future transferee. The
term “this office” refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over
the permitted activity or the appropriate official of the office acting under the authority of the commanding officer.

You are authorized to perform work in the accordance with the terms and conditions specified below.

Project Description: Place fill material impacting 2,125 linear feet of stream, 0.20 acre of surface water
and0.28 are of wetlands, including 0.06 acre of isolated wetlands not subject Section 404 of the Clean
Water Act, for construction of improvements to Davis Drive (SR 1613/SR 1999; T.1.P. No. U-4026),
crossing unnamed tributaries to Kit Creek and Burdens Creek, and adjacent wetlands.

Project Location: Davis Drive (SR 1613/SR 1999), from Morrisville-Carpenter Road (SR 3014) in Wake
County (35.820° N Latitude, 78.848° W Longitude), NC 54 in Durham County (35.890° N Latitude,
78.862° W Longitude), North Carolina.

Permit Conditions:

General Conditions:

1. The time Limit for completing the work authorized ends on__December 31, 2011. If you find that you need more
time to complete the authorized activity, submit your request for a time extension to this office for consideration at least
one month before the above date is reached.

2.  You must maintain the activity authorized by this permit in good condition and in conformance with the terms
and conditions of this permit. You are not relieved of this requirement if you abandon the permitted activity, although
you may make a good faith transfer to a third party in compliance with General Conditions 4 below. Should you wish
to cease to maintain the authorized activity or should you desire to abandon it without a good faith transfer, you must
obtain a modification of this permit from this office, which may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity
authorized by this permit, you must immediately notify this office of what you have found. We will initiate the Federal
and state coordination required to determine if the remains warrant a recovery effort or if the site eligible for listing in
the National Register of Historic Places.

ENG Form 1721, Nov 86 EDITIONS OF SEP 82 IS OBSOLETE. (33 DFR 325 (Appendix A))




4. If you sell the property associate with this permit, you must obtain the signature of the new owner in the space
provided and forward a copy of the permit to this office to validate the transfer of this authorization.

5. If a conditioned water quality certification has been issued for your project, you must comply with the conditions
specified in the certification as special conditions to this permit. For your convenience, a copy of the certification is
attached if it contains such conditions.

6. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to
ensure that it is being or has been accomplished in accordance with the terms and conditions of your permit.

Special Conditions:

*SEE ATTACHED SPECIAL CONDITIONS

Further Information:
1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant to:
( ) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S. C. 403).
(X) Section 404 of the clean Water Act (33 U.S.C. 1344).
( ) Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S.C. 1413).
2. Limits of this authorization.
a. This permit does not obviate the need to obtain other Federal, state, or local authorizations required by law.
b. This permit does not grant any property rights or exclusive privileges.
¢. This permit does not authorize any injury to the property or rights of others.
d. This permit does not authorize interference with any existing or proposed Federal project.

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the
following:

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or from
natural causes.

b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or on
behalf of the United states in the public interest.

¢. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity
authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.

2 *U.S. GOVERNMENT PRINTING OFFICE: 1986 —717-425



e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Reliance on Applicant’s Data: The determination of this office that issuance of this permit is not contrary to the public interest was mad in reliance
on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances
warrant. Circumstances that could require a reevaluation include, but are not limited to, the following:

a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to have been false, incomplete, or
inaccurate (see 4 above).

¢. Significant new information surfaces which this office did not consider in reaching the original public interest
decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and
revocation procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33CFR 326.4
and 326.5. The referenced enforcement procedures provide for the issuance of an administrative order requiring you to
comply with the terms and conditions of your permit and for the initiation of legal action where appropriate. You will
be required to pay for any corrective measures ordered by this office, and if you fail to comply with such directive, this
office may in certain situations (such as those specified in 33 CFR 209.170) accomplish the corrective measure by
contract or otherwise and bill you for the cost.

6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by this permit.
Unless there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the
public interest decision, the Corps will normally give favorable consideration to a request for an extension of this time
limit.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this

permit.
o . / -
- S |1z ve
(PERMITTEE)'NCDOT, GREGORY J. THORPE, PH.D. / lDATE)

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed

below.
. W j@. 174 5/ 14 Joe
6;@'13‘1‘111& Engineer) JOHN E. P@LIA@R., COLONEL " (DATE)

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms and conditions of this
permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this permit and the associated liabilities associated
with compliance with its terms and conditions, have the transferee sign and date below.

(Transferee) (Date)

3 *US. GOVERNMENT PRINTING OFFICE: 1986 — 717-425




SPECIAL CONDITIONS (Action ID. 200120448; NCDOT/TIP U-4026)

WORK LIMITS

a) All work authorized by this permit must be performed in strict compliance with the attached
plans, which are a part of this permit. Any modification to these plans must be approved by the
US Army Corps of Engineers (USACE) prior to implementation.

b) Except as authorized by this permit or any USACE approved modification to this permit, no
excavation, fill or mechanized land-clearing activities shall take place at any time in the
construction or maintenance of this project, within waters or wetlands. This permit does not
authorize temporary placement or double handling of excavated or fill material within waters or
wetlands outside the permitted area. This prohibition applies to all borrow and fill activities
connected with this project.

¢) Except as specified in the plans attached to this permit, no excavation, fill or mechanized land-
clearing activities shall take place at any time in the construction or maintenance of this project,
in such a manner as to impair normal flows and circulation patterns within waters or wetlands or
to reduce the reach of waters or wetlands.

RELATED LAWS

d) All mechanized equipment will be regularly inspected and maintained to prevent
contamination of waters and wetlands from fuels, lubricants, hydraulic fluids, or other toxic
materials. In the event of a spill of petroleum products or any other hazardous waste, the
permittee shall immediately report it to the N.C. Division of Water Quality at (919) 733-5083,
Ext. 526 or (800) 662-7956 and provisions of the North Carolina Oil Pollution and Hazardous
Substances Control Act will be followed.

PROJECT MAINTENANCE

¢) The permittee shall advise the Corps in writing prior to beginning the work authorized by this
permit and again upon completion of the work authorized by this permit.

f) Unless otherwise authorized by this permit, all fill material placed in waters or wetlands shall
be generated from an upland source and will be clean and free of any pollutants except in trace
quantities. Metal products, organic materials (including debris from land clearing activities), or
unsightly debris will not be used.

g) The permittee shall require its contractors and/or agents to comply with the terms and
conditions of this permit in the construction and maintenance of this project, and shall provide
each of its contractors and/or agents associated with the construction or maintenance of this
project with a copy of this permit. A copy of this permit, including all conditions, shall be
available at the project site during construction and maintenance of this project

h) The permittee shall employ all sedimentation and erosion control measures necessary to
prevent an increase in sedimentation or turbidity within waters and wetlands outside the permit
area. This shall include, but is not limited to, the immediate installation of silt fencing or similar




appropriate devices around all areas subject to soil disturbance or the movement of earthen fill,
and the immediate stabilization of all disturbed areas. Additionally, the project must remain in
full compliance with all aspects of the Sedimentation Pollution Control Act of 1973 (North
Carolina General Statutes Chapter 113A Article 4).

The permittee shall remove all sediment and erosion control measures placed in wetlands or
waters, and shall restore natural grades in those areas, prior to project completion.

During the clearing phase of the project, heavy equipment must not be operated in surface waters
or stream channels. Temporary stream crossings will be used to access the opposite sides of
stream channels. All temporary diversion channels and stream crossings will be constructed of
nonerodable materials. Grubbing of riparian vegetation will not occur until immediately before
construction begins on a given segment of stream channel.

No fill or excavation for the purposes of sedimentation and erosion control shall occur within
jurisdictional waters, including wetlands, unless it is included on the plan drawings and
specifically authorized by this permit.

i) The permittee, upon receipt of a notice of revocation of this permit or upon its expiration
before completion of the work will, without expense to the United States and in such time and
manner as the Secretary of the Army or his authorized representative may direct, restore the
water or wetland to its pre-project condition.

ENFORCEMENT

j) Violations of these conditions or violations of Section 404 of the Clean Water Act or Section
10 of the Rivers and Harbors Act must be reported in writing to the Wilmington District U.S.
Army Corps of Engineers within 24 hours of the permittee’s discovery of the violation.

CONSTRUCTION PLANS

k) The permittee will ensure that the construction design plans for this project do not deviate
from the permit plans attached to this authorization. Written verification shall be provided that
the final construction drawings comply with the attached permit drawings prior to any active
construction in waters of the United States, including wetlands. Any deviation in the
construction design plans will be brought to the attention of the Corps of Engineers, Raleigh
Regulatory Field Office prior to any active construction in waters or wetlands.

1) Prior to commencing construction within jurisdictional waters of the United States for any
portion of the proposed project, the permittee shall forward the latest version of project
construction drawings to the Corps of Engineers, Raleigh Regulatory Field Office NCDOT
Regulatory Project Manager. Half-size drawings will be acceptable.

COMPLIANCE WITH SPECIAL CONDITIONS

m) Failure to institute and carry out the details of these special conditions, will result in a
directive to cease all ongoing and permitted work within waters and/or wetlands associated with
the permitted project, or such other remedies and/or fines as the District Engineer or his
authorized representatives may seek.



WET CONCRETE

n) The permittee shall take measures to prevent live or fresh concrete from coming into contact
with any surface waters until the concrete has hardened.

CULVERTS

0) All authorized culverts will be installed to allow the passage of low stream flows and the
continued movement of fish and other aquatic life as well as to prevent headcutting of the
streambed. For all box culverts and for pipes greater than 48 inches in diameter, the bottom of
the pipe will be buried at least one foot below the bed of the stream unless burial would be
impractical and the Corps of Engineers has waived this requirement. For culverts 48 inches in
diameter or smaller, the bottom of the pipe must be buried below the bed of the stream to a depth
equal to or greater than 20 percent of the diameter of the culvert. Design and placement of
culverts and other structures including temporary erosion control measures shall not be
conducted in a manner that may result in disequilibrium of wetlands or streambeds or banks,
adjacent to, upstream or downstream of the structures. In order to allow for the continued
movement of bed load and aquatic organisms, existing stream channel widths and depths will be
maintained at the inlet and outlet ends of culverts. Riprap armoring of streams at culvert inlets
and outlets shall be minimized above the ordinary high water elevation in favor of bioengineering
techniques such as bank sloping, erosion control matting and revegetation with deep-rooted,
woody plants.

PRECONSTRUCTION MEETING

p) The permittee shall schedule a preconstruction meeting between its representatives, the
contractor’s representatives, and the Corps of Engineers, Raleigh Regulatory Field Office,
NCDOT Regulatory Project Manager, prior to any work within jurisdictional waters and
wetlands to ensure that there is a mutual understanding of all of the terms and conditions
contained within this Department of the Army Permit. The permittee shall provide the USACE,
Raleigh Regulatory Field Office, NCDOT Regulatory Project Manager, with a copy of the final
plans at least two weeks prior to the preconstruction meeting along with a description of any
changes that have been made to the project’s design, construction methodology or construction
timeframe. The permittee shall schedule the preconstruction meeting for a time when the
USACE and North Carolina Division of Water Quality (NCDWQ) Project Managers can attend.
The permittee shall invite the Corps and NCDWQ Project Managers a minimum of thirty (30)
days in advance of the scheduled meeting in order to provide those individuals with ample
opportunity to schedule and participate in the required meeting.

BORROW AND WASTE

q) To ensure that all borrow and waste activities occur on high ground and do not result in the
degradation of adjacent wetlands and streams, except as authorized by this permit, the permittee
shall require its contractors and/or agents to identify all areas to be used to borrow material, or to
dispose of dredged, fill, or waste material. The permittee shall provide the USACE with
appropriate maps indicating the locations of proposed borrow or waste sites as soon as the
permittee has that information. The permittee will coordinate with the USACE before approving
any borrow or waste sites that are within 400 feet of any streams or wetlands. All jurisdictional
wetland lines on borrow and waste sites shall be verified by the Corps of Engineers and shown
on the approved reclamation plans. The permittee shall ensure that all such areas comply with



Special Condition b) of this permit, and shall require and maintain documentation of the location
and characteristics of all borrow and disposal sites associated with this project. This information
will include data regarding soils, vegetation and hydrology sufficient to clearly demonstrate
compliance with the Special Condition b). All information will be available to the USACE upon
request. NCDOT shall require its contractors to complete and execute reclamation plans for each
waste and borrow site and provide written documentation that the reclamation plans have been
implemented and all work is completed. This documentation will be provided to the Corps of
Engineers within 30 days of the completion of the reclamation work.

STREAM RELOCATION

r) IMPLEMENTATION: The permittee shall mitigate for 261 linear feet of unavoidable impact
to streams with important aquatic function, associated with this project, by completing 261 linear
feet of onsite stream relocation, as described in the permit application (Site 9). The stream
relocation shall be constructed in accordance with the North Carolina Wildlife Resources
Commission's (NCWRC) "Stream Relocation Guidelines." NCDOT shall consult with NCWRC
on the stream relocation/restoration and implement all practicable recommendations in the design
of specific site requirements for re-establishment of bank vegetation, and placement of meanders
and habitat structures. Vegetation shall be used to the maximum extent practicable to stabilize
banks, and riprap and other man-made structural measures shall be minimized. The permittee
shall construct all channel relocations/restoration in a dry work area, and stabilize the new
channel before stream flows are diverted. Whenever possible, the permittee shall allow new
channels to stabilize for an entire growing season. The Corps of Engineers, Raleigh Regulatory
Field Office will be notified in advance by facsimile transmission or electronic mail of the
intended diversion of water into the new channel and approval must be obtained from the
USACE prior to the diversion taking place. The banks and buffer area of the relocated channel
will be planted with appropriate species of deep-rooted, woody vegetation. A final inspection of
the channel relocation by a representative of the Corps of Engineers, Ashville Regulatory Field
Office will be conducted prior to completion of the road project. No clearing and grubbing of the
existing channel shall take place until the stream has been diverted into the new channel.

s) AS-BUILT SURVEY: The permittee shall complete an as-built channel survey within sixty
days of completion of the stream relocation construction. The permittee shall document changes
in the dimension, pattern, profile, vegetation plantings, and structures installed, of the relocated
channel from the proposed design. The permittee shall also include in the as-built survey: photo
documentation at representative segments and structures; and a plan view diagram.

t) MONITORING SCHEDULE: The permittee shall perform the following components of Level
I monitoring each year for the 5-year monitoring period: Reference photos; plant survival (i.e.,
identify specific problem areas (missing, stressed, damaged or dead plantings), estimated causes,
and proposed/required remedial action); visual inspection of channel stability. Physical
measurements of channel stability/morphology will not be required. The permittee shall submit
the monitoring reports to the USACE, Raleigh Regulatory Field Office Project Manager, within
sixty days after completing the monitoring. If less than two bankfull events occur during the first
5 years, the permittee shall continue monitoring until the second bankfull event is documented.
The bankfull events must occur during separate monitoring years. In the event that the required
bankfull events do not occur during the five-year monitoring period, the USACE, in consultation
with the resource agencies, may determine that further monitoring is not required. It is suggested
that all bankfull occurrences be monitored and reported through the required monitoring period.



The permittee shall perform and submit photo documentation twice each year (summer and
winter) for the 5-year monitoring period, and for any subsequently required monitoring period.

u) MONITORING DATA/REPORT: The permittee shall include the following information in
the Level I monitoring report for the site: reference photos; plant survival notes and
recommendations, as appropriate; and a report on the visual inspection of channel stability.
Physical measurements of channel stability/morphology will not be required. The permittee shall
complete the Monitoring Data Record, Sections 1, 2 and 3 (pages 1, 2 and 3, attached), for each
representative segment of the channel, and for each year of monitoring (twice each year, summer
and winter, for reference photos). The permittee shall include in the monitoring reports a
discussion of any deviations from as-built and an evaluation of the significance of these
deviations and whether they are indicative of a stabilizing or destabilizing situation.

v) STREAM MITIGATION SUCCESS CRITERIA: The mitigation success criteria, and
required remediation actions, will be generally based on the attached Appendix I, and the Photo
Documentation, Ecological Function, and Channel Stability criteria in the “Stream Mitigation
Guidelines”, dated April, 2003 (available on the internet at
http://www.saw.usace.army.mil/wetlands/Mitigation/stream_mitigation.html), pages 24 and 25,
under “Success Criteria: ”

PROTECTION OF STREAM RELOCATION MITIGATION PROPERTY

w) The stream relocation mitigation property shall be maintained by the permittee in its natural
condition, as altered by the mitigation plan, in perpetuity. Prohibited activities within the
mitigation area specifically include, but are not limited to, the construction or placement of
buildings, signs, or any other structures; the discharge of dredged or fill material, any debris,
waste, or garbage; excavation; grading; dredging; leveling or any other earth moving activity;
cutting, removal or damage of any vegetation; any activity which would impact the drainage or
water quality on the site; except as required by implementation of the mitigation plan. This
condition runs with the land. The permittee shall not sell, lease, or otherwise convey any interest
in the property making up the mitigation property without first providing 60 days written notice
to the Corps of the proposed conveyance. The instrument effecting such conveyance shall
include legally binding restrictions on the use of the mitigation property as described in this
condition to be enforceable by the permittee as well as the U.S. Army Corps of Engineers,
Wilmington District. The instrument establishing such restrictions shall be subject to the
approval of the U.S. Army Corps of Engineers. The permittee shall enforce the terms of the
required restrictions.

EEP MITIGATION

x) Compensatory mitigation for the unavoidable impacts to 1,008 linear feet of warm water
stream, and 0.22 acre of riparian, emergent marsh, and bottomland hardwood forest wetlands
associated with the proposed project, shall be provided by the Ecosystem Enhancement Program
(EEP), as outlined in the letter dated October 3, 2005 from William D. Gilmore, EEP Director.
Pursuant to the EEP Memorandum of Agreement (MOA) between the State of North Carolina
and the US Army Corps of Engineers signed on July 22, 2003, the EEP will provide 0.44 acre of
restoration equivalent riparian wetlands, and 1,995 linear feet of restoration equivalent warm
water stream channel in the Cape Fear River basin (Hydrologic Cataloging Unit 03030002) by
one year of the date of this permit. For wetlands, a minimum of 1:1 (impact to mitigation) must
be in the form of wetland restoration. The NCDOT shall, within 30 days of the issue date of this
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Attached is: See Section below

X | INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A
PROFFERED PERMIT (Standard Permit or Letter of permission) B
PERMIT DENIAL C
APPROVED JURISDICTIONAL DETERMINATION D
PRELIMINARY JURISDICTIONAL DETERMINATION E

- a

i
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A: INITIAL PROFFERED PERMIT: You may accept or object to the permit.

e ACCEPT: If youreceived a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your signature
on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights to appeal the
permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

e OBJECT: If you object to the permit (Standard or LOP) because of certain terms and conditions therein,
you may request that the permit be modified accordingly. You must complete Section I of this form and return
the form to the district engineer. Your objections must be received by the district engineer within 60 days of
the date of this notice, or you will forfeit your right to appeal the permit in the future. Upon receipt of your
letter, the district engineer will evaluate your objections and may: (a) modify the permit to address all of your
concerns, (b) modify the permit to address some of your objections, or (¢) not modify the permit having
determined that the permit should be issued as previously written. After evaluating your objections, the district
engineer will send you a proffered permit for your reconsideration, as indicated in Section B below.

B: PROFFERED PERMIT: You may accept or appeal the permit

e ACCEPT: Ifyoureceived a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your signature
on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights to appeal the
permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

e APPEAL: If you choose to decline the proffered permit (Standard or LOP) because of certain terms and
conditions therein, you may appeal the declined permit under the Corps of Engineers Administrative Appeal
Process by completing Section II of this form and sending the form to the division engineer. This form must
be received by the division engineer within 60 days of the date of this notice.

C: PERMIT DENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative
Appeal Process by completing Section II of this form and sending the form to the division engineer. This form
must be received by the division engineer within 60 days of the date of this notice.

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal the approved JD or provide new information.

e ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days of the date
of this notice, means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD.

e APPEAL: Ifyou disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers Administrative
Appeal Process by completing Section II of this form and sending the form to the division engineer. This form must be received by
the division engineer within 60 days of the date of this notice.

E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps
regarding the preliminary JD. The Preliminary JD is not appealable. If you wish, you may request an
approved JD (which may be appealed), by contacting the Corps district for further instruction. Also you may
provide new information for further consideration by the Corps to reevaluate the JD.
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REASONS FOR APPEAL OR OBJECTIONS: (Describe your reasons for appealing the decision or your
objections to an initial proffered permit in clear concise statements. You may attach additional information to
this form to clarify where your reasons or objections are addressed in the administrative record.)

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps
memorandum for the record of the appeal conference or meeting, and any supplemental information that the
review officer has determined is needed to clarify the administrative record. Neither the appellant nor the
Corps may add new information or analyses to the record. However, you may provide additional information

to clarify the location of information that is already in the administrative record
g R ittt e
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If you have questions regarding this decision and/or If you only have questions regarding the appeal
the appeal process you may contact: process you may also contact:
Mr. Eric C. Alsmeyer, Regulatory Project Manager Mr. Michael Bell, Administrative Appeal Review
U.S. Army Corps of Engineers, Wilmington District | Officer

Raleigh Regulatory Field Office CESAD-ET-CO-R
6508 Falls of Neuse Road, Suite 120 U.S. Army Corps of Engineers, South Atlantic
Raleigh, North Carolina 27615-6814 Division

60 Forsyth Street, Room 9M15
Atlanta, Georgia 30303-8801

RIGHT OF ENTRY: Your signature below grants the right of entry to Corps of Engineers personnel, and any
government consultants, to conduct investigations of the project site during the course of the appeal process.
You will be provided a 15 day notice of any site investigation, and will have the opportunity to participate in
all site investigations.

Date: Telephone number:

Signature of appellant or agent.

DIVISION ENGINEER:

Commander

U.S. Army Engineer Division, South Atlantic
60 Forsyth Street, Room 9M15

Atlanta, Georgia 30303-3490




Michael F. Easley, Governor
William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Alan W. Klimek, P.E. Director
Division of Water Quality

January 26, 2006 RE C E IVE D

Dr. Gregory J. Thorpe, PhD., Manager - JAN 31 2006
Planning and Environmental Branch i a
North Carolina Department of Transportation '
1548 Mail Service Center

Raleigh, North Carolina, 27699-1548

RALEIGH REGULATORY FIELD OFFICE

Dear Dr. Thorpe:

Re: 401 Water Quality Certification Pursuant to Section 401 of the Federal Clean Water Act and Isolated Wetlands
Permit Pursuant to IWGP100000 for Proposed Widening of Davis Drive (SR 1613/SR 1999) from Morrisville-
Carpenter Road to NC 54, Wake and Durham Counties, TIP No. U-4026, State Project No. 9.8051713,
USACOE Action ID No. 200120448.

DWQ Project No. 051972

Attached bereto is a copy of Certification No. 3557 issued to The North Carolina Department of Transportation
dated January 26, 2006.

‘If we can be of further assistance, do not hesitate to contact us.

an W. Klimek, P.E.
irector

Attachments

cc: Wilmington District Corps of Engineers
Mr. Eric Alsmeyer, Corps of Engineers Raleigh Field Office
. Mr. Christopher Militscher, US EPA, Reglon v
Mr. Travis Wilson, NC WRC

Mr. Gary Jordan, US FWS
Mr. Jon G. Nance, PE, Division 5 Engineer, 2612 N. Duke St., Durham, NC 27704

Mr. Chris Murray, Division 5 Environmental Officer, 2612 N. Duke St., Durham, NC 27704
Mr. Bret Feulner, NEU, 2728-168 Capital Blvd., Parker Lincoln Bldg., Raleigh, NC 27604
Mr William Gilmore, Ecosystem Enhancement Program

NCDWQ Raleigh Regional Office

Central Files
File Copy
One » .
NorthCarolina
Transportation Permitiing Unit Naturally

1650 Mail Service Center, Raleigh, North Carolina 27699-1650
2321 Crabiree Boulevard, Suite 250, Raleigh, North Carolina 27604
Phone: 919-733-1786/ FAX 919-733-6893 / Internet: hitp://h20.enr. state nc.us/newetlands

An Eanal Nanarkinih IAH‘rmgh\ s Artinn Ermnlrrar _ RNOL RammnladANOL Dact MAnciimar Danor



ADDITIONAL CONDITIONS

k3

APPROVAL OF 401 Water Quality Certification and ISOLATED WETLANDS PERMIT and

THIS CERTIFICATION is issued in conformity with the requirements of Section 401 Public Laws 92-500 and
:95-217 of the United States and subject to the North Carolina Division of Water Quality (DWQ) Regulations in 15
NCAC 2H, Section .0500 The project shall be constructed pursuant to the application dated received October 28,
2005, to construct the widening of Davis Drive (SR 1613/SR 1999) from Morrisville-Carpenter Road to NC 54,
Wake and Durham Counties. The approved design is that submitted in your application dated October 24, 2005
(dated received October 28, 2005). This certification authorizes the NCDOT to impact 0.22 acres of jurisdictional
wetlands, 0.056 acres of isolated wetlands, 2,125 linear feet of stream, and 0.533 acres of surface water (0.412 acres

of permanent impact and 0.121 acres of temporary impact) in Wake and Durham Counties.

are as described below:

Section B Wetland Impacts in the Cape Fear River Basin

The authorized impacts

Site Fill Fill Excavation | Mechanized Clearing Hand Clearing Area under the
(ac) (temporary) (ac) (ac) ~ (ac) Bridge
(ac) (ac)
6 0.023 0.012 .
11 0.014
12 0.012 0.001
13 0.020 0.001
14 0.009 0.002
18 0,027 0.007
19 0.013 0.077
Total 0.118 0.077 0.023
. - Section B Isolated Wetland Impacts in the Cape Fear River Basin
Site Fill -+ - | Fill (temporary) Excavation Mechanized Clearing Hand Clearing
(ac) (ac) __(ao) (ac) _(ac)
15 0.013
16 0.036 0.007
Total - 0.049 0.007




Section B Surface Water and Stream Impacts in the Cape Fear River Basin

Site Permanent Fill in Temporary Fillin | Permanent Stream | Temporary Stream | Stream Impacts
Surface Water (ac) | Surface Water (ac) Impacts (ft) Impacts (ft) Requiring
' Mitigation (ft)
1 0.017 0.012 216
2 0.009 0.008 106
3 0.046 0.024 186 186
4 0.056 0.014 215 215
5 0.079 (pond) 0.037
6 0.016 0.002 423
7 0.081 307 307
8 0.003 0.002 21 : 21
9 0.054 0.008 394 - 394
10 0.047 0.014 244 244
17 0.003 (pond) ‘
18 0.001 : 13
Total 0.412 0121 - 2,125 1,367

The application provides adequate assurance that the discharge of fill material into the waters of the Roanoke River
Basin in conjunction with the proposed development will not result in a violation of applicable Water Quality
Standards and discharge guidelines. Therefore, the State of North Carolina certifies that this activity will net violate
the applicable portions of Sections 301, 302, 303, 306, 307 of PL 92-500 and PL 95-217 if conducted in accordance

with the apphcatlon and conditions hereinafter set forth.

This approval is only vahd for the purpose and design that you submitted in your application dated October 24, 2005
(dated received October 28, 2005), as described in the Public Notice. Should your project change, you are required
to notify the DWQ and submit a new application. ‘If the property is sold, the new owner must be given a copy of this
Certification and approval letter, and is thereby responsible for complying with all the conditions. If any additional
wetland impacts, or stream impacts, for this project (now or in the future) exceed one acre or 150 linear feet,
respectively, additional compensatory mitigation may be required as described in 15A NCAC 2H .0506 (h) (6) and
(7). For this approval to remain valid, you are required to comply with all the conditions listed below. In addition,
you should obtain all other federal, state or local permits before proceeding with your project including (but not
limited to) Sediment and Erosion control, Coastal Stormwater, Non-discharge and Water Supply watershed
regulations. This Certlﬁcatlon shall expue on the same day as the expiration date of the correspondmg Corps of

Engmeers Permit.

Condition(s) of Certification:

1. Construction will be conducted in such a manner as to prevent a significant increase in turbidity
outside the area of construction or construction-related discharge. Erosion and sediment control
practices must be in full compliance with all specifications governing the proper design, installation
and operation and maintenance of such Best Management Practices in order to assure compliance with

- the appropnate turbidity water quality standard.
a. The erosion and sediment control measures for the project must equal or exceed the proper design,
installation, operation and maintenance outlined in the most recent version of the North Carolina
Sediment and Erosion Control Planning and Design Manual. These devices shall be maintained on all
construction sites, borrow sites, and waste pile (spoil) projects, including contractor-owned or leased

borrow pits assoc1ated with the project.




b. For borrow pit sites, the erosion and sediment control measures must equal or exceed the proper
design, installation, operation and maintenance outlined in the most recent version of the North
Carolina Surface Mining Manual. The reclamation measures and implementation must comply with
the reclamation in accordance with the requirements of the Sedimentation Pollution Control Act.

All sediment and erosion control measures shall not be placed in wetlands or waters to the maximum
extent practicable. If placement of sediment and erosion control devices in wetlands and waters is
unavoidable, they shall be removed and the natural grade restored after the Division of Land Resources

has released the project.

If an environmental document is required, this.Certification is not valid until a FONSI or ROD is
issued by the State Clearinghouse. All water quality-related conditions of the FONSI or ROD shall
become conditions of this Certification.

No live or fresh concrete shall come into contact with waters of the state until the concrete has
hardened.

There shall be no excavation from or waste disposal into jurisdictional wetlands or waters associated
with this permit without appropriate modification of this permit. Should waste or borrow sites be
located in wetlands or stream, compensatory mitigation will be required since it is a direct impact from

road construction activities.

All channel relocations will be constructed in a dry work area, and stabilized before stream flows are
diverted. Channel relocations will be completed and stabilized prior to diverting water into the new
channel. Whenever possible, channel relocations shall be allowed to stabilize for an entire growing
season. Vegetation used for bank stabilization shall be limited to native woody species, and should
include establishment of a 30 foot wide wooded and an adjacent 20 foot wide vegetated buffer on both
sides of the relocated channel to the maximum extent practical. A transitional phase incorporating coir
fiber and seedling establishment is allowable. Also, rip-rap may be allowed if it is necessary to
maintain the physical integrity of the stream, but the applicant must provide written Justrﬁcatlon and .-
any calculations used to determine the extent of rip-rap coverage requested.

Upon completlon of the project, the NCDOT shall complete and return the enclosed "Certification of
Completion Form" to notify DWQ when all work included in the 401 Certification has been
completed. The responsible party shall complete the attached form and return it to the 401/W etlands

~ Unit of the Division of Water Quality upon completion of the project.

_Placement of culverts and other structures in waters, streams, and wetlands must be placed below the
elevation of the streambed, unless otherwise authorized by this certification, to allow low flow passage
of water and aquatic life unless it can be shown to DWQ that providing passage would be impractical.
Design and placement of culverts and other structures including temporary erosion control measures
shall not be conducted in a manner that may result in dis-equilibrium of wetlands or streambeds or

- banks, adjacent to or upstream and down stream of the above structures. The applicant is required to
provide evidence that the equilibrium shall be maintained if requested in writing by DWQ.




9.

10.

11.
the U.S., or protected riparian buffers.

12.

13.

14,

- 15.

Compensatory mitigation for impacts to 0.22 acres of jurisdictional wetlands shall be done. Total
mitigation shall be provided as described below:

7

Offsite Compensatory Mitigation

. Compensatory mitigation for the unavoidable impacts to 0.22 acres of riverine wetlands in

the Cape Fear River Basin in the Hydrologic Cataloging Unit 03030002, associated with
the proposed project shall be provided by the Ecosystem Enhancement Program (EEP), as

" outlined in the letter dated October 3, 2005, and in accordance with the Memorandum of

Agreément (MOA) between the State of North Carolina and the US Army Corps of
Engineers signed on July 22, 2003.

Compensatory mitigation for impacts to 1,367 linear feet of streams shall be done as follows:

Onsite Compensatory Mitigation
Compensatory mitigation for impacts to streams shall be done for 261 linear feet of stream impact at a

replacement ratio of 1:1. Compensatory mitigation for impacts to jurisdictional streams shall be
provided by onsite stream relocations of 261 linear feet of a tributary to Burdens Creek. The onsite
stream relocation shall be constructed in accordance with the design submitted in your October 24,
2005 application (dated recelved October 28, 2005). All stream relocatxons shall have 50-foot wooded

‘buffers planted on both sides of the stream. As-Builts for the completed streams shall be submitted to -

the North Carolina Division of Water Quality 401 Wetlands Unit within 30 days of the completion of
the construction of the relocations. If the parameters of this condition are not met, then the NCDOT

 shall supply additional stream mitigation for the 261 linear feet of impacts.

Offsite Compensatory M itigation
Compensatory mitigation for impacts to 98 linear feet of stream has previously been mitigated for
during the. permitting of Site 4 of R-2000 Section AB. Compensatory mitigation for impacts to 987

- linear feet of streams, applying a replacement ratio of 2:1, total mitigation for 1,974 linear feet of

streams shall be provided in the Cape Fear River Basin, Hydrologic Cataloging Unit 03030002 and for

21 linear feet of streams, applying a replacement ration of 1:1, total mitigation for 21 linear feet of

streams shall be provided in the Cape Fear River Basin, Hydrologic Cataloging Unit 03030002 by the
Ecosystem Enhancement Program (EEP), as outlined in the letter dated October 3, 2003, and in
accordance with the Memorandum of Agreement (MOA) between the State of North Carolma and the

UsS Army Corps of Englneers signed on July 22, 2003.

During the construction of the project, no stagmg of equlpment of any kmd is pernntted in waters of

All fill slopes located in jurisdictional wetlands shall be placed at slopes 1:10 ﬂaﬁer than 3:1.

All temporary fills in wetlands and surface waters shall be removed upon completion of the project. In
addition, the post-construction removal of any temporary bridge structures. or fill will need to return the
project site to-its preconstruction contours and elevations. The revegetation of the impacted areas with

appropriate native species will be required. -

The dimension, pattern and profile of the stream above and below the crossing should not be modified
by widening the stream channel or reducing the depth of the stream. Disturbed floodplains and
streams should be restored to natural geomorphic conditions.

Any riprap- used must not interfere with thalweg performance and aquatic life passage during low flow
condmons




16.

17.

18.
19.

20.

21.

22.
- addition, the Water Quality Certification and all subsequent modifications, if any, shall ‘be maintained

23.

24.

25.

26.
- or the North Carolina State Water Quality Standards as defined in 15A NCAC 2B 0200 Rules, shall be

All mechanized equipment operated near surface waters must be regularly inspected and maintained to
prevent contamination of stream waters from fuels, lubricants, hydrauhc fluids, or other toxic

materials.

;
Discharging hydroseed mixtures and washing out hydroseeders and other equipment in or adjacent to
surface waters is prohibited.

All work shall be performed during low or normal flow conditions.

Two copies of the final construction drawings shall be furnished to NCDWQ prior to the pre-
construction meeting. Written verification shall be provided to the NC Division of Water Quality that
the final construction drawings comply with the attached permit drawings contained in your
application dated October 24, 2005 (dated received October 28, 2005).

The outside buffer, wetland or water boundary located within the construction corridor approved by
this authorization shall be clearly marked by highly visible fencing prior to any land disturbing
activities. Impacts to areas within the fencmg are prohibited unless otherwise authorlzed by this

certlﬁcatlon

NCDOT, and its authorized agents, shall conduct its activities in a manner consistent with State water
quality standards (including any requirements resulting from compliance with §303(d) of the Clean .
Water Act) and any other appropriate requirements of State law and Federal law. If DWQ determines
that such standards or laws are not being met (including the failure to sustain a designated or achieved
use) or that State or federal law is being violated, or that further conditions are necessary to assure
compliance, DWQ may reevaluate and modify this certification to include conditions appropriate to
assure compliance with such standards and requirements in accordance with 15A NCAC 2H.0507(d).

-A copy of this Water Quality Certification shall be posted on the construction site at all times. In

with the Division Engineer and the on-site pl‘O_] ect manager

DOT shall schedule a preconstruction meeting for this project prior to incurring any impacts in
jurisdictional waters including wetlands. The Division of Water Quality shall be notlﬁed a minimum

of 30 days prior to the preconstructlon conference

Culverts that are less than 48-inch in diameter should be’ burled to a depth equal to or greater than 20%
of their size to allow for aquatic life passage, unless otherwise authorized by this certification.

Culverts that are 48-inch in diameter or larger should be buried at least 12 inches below the stream
bottom to allow natural stream bottom material to become established in the culvert following
installation and to provide aquatic life passage during periods of low flow. These measurements must

be based on natural thalweg depths.

There shall be no excavation from or waste disposal into jurisdictional wetlands or waters associated
with this permit without appropriate modification of this permit. Should waste or borrow sites be
located in wetlands or stream, compensatory mmgatxon will be requ1red since it is a d1rect impact from

road construction activities.

Any violations, during the construction of the approved project, of this 401 Water Quality Certification

reported immediately to the North Carolina Division of Water Quality.




H

Violations of any condition herein set forth may result in revocation of this Certification and may result
in criminal and/or civil penalties. This Certification shall become null and void unless the above
conditions are made conditions of the Federal 404 and/or Coastal Area Management Act Permit. This
Certification shall expire upon the expiration of the 404 permit issued by the US Army Corps of

Engineers.

If this Certification is unacceptable to you have the right to an adjudicatory hearing upon written request within sixty -
(60) days following receipt of this Certification. This request must be in the form of a written petition conforming to
Chapter 150B of the North Carolina General Statutes and filed with the Office of Administrative Hearings, P.O. Box
27447, Raleigh, N.C. 27611-7447. If modifications are made to an original Certification, you have the right to an

adjudicatory hearing on the modifications upon written request within sixty (60) days following receipt of the
Certification. Unless such demands are made, this Certification shall be final and binding.

This the 26™ day of Tanuary 2006

DIVIS F WATER QUALITY

Alan W. Klimek, P.E.
Director

WQC No. 3557
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I2*-48"
PIPES

54" PIPES
& ABOVE

SINGLE TREE

WOODS LINE

DRAINAGE INLET

ROOTWAD

RIP RAP

ADJACENT PROPERTY
OWNER OR PARCEL
NUMBER (IF AVAILABLE)

PREFORMED SCOUR HOLE

LEVEL SPREABER (LS)

DITCH /
GRASS SWALE

DATE: 02-04-05

NORTH CAROLINA

DEPARTMENT OF HIGHWAYS
NAKE - DURHAM COUNTIES

35018.L1 (U-4026)

DAVIS DRIVE (SR [6[3/1999) FROM 3390 NORTH OF
MORRISVILLE-CARPENTER RD (SR 30I6) TO NC HWY 54

NOT TO SCALE

serd bS]
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7/2/99

PROJECT REFERENCE NO. . SHEET NO.

REVISIONS

7/18/03 REVISED CE & ADDED PDE TO PARCEL 18
10/04/04 REVISED NAME AND PARCEL NO. ON PAACEL 18

gn\Permits\ud@26_permt_10.dgn

,hﬁf{O\D

3:22/2008
1F\U4026 kol
& Associotes

Y
.G

OWN OF CARY TO HANDLE CLAIMS
ON PARCEL NO.I8 THIS SHEET

PARK SOUTH VLLAGES, LLC

o

o
A

PROP. 6" MON
CONC. ISLAND

sH

SEE DITCH DETALL E

e

DO NOT DISTURB
SIGN

e —
e

[

U—4026 iQ

b
CORPORA

GLI S U/-4026A ®W SHEET NO. 0
U—40268 RW _SHEET NO. 5
ROADWAY DESIGN HYDRAULICS

ENGINEER v

ENGINER

RECEIVED [rerodw s
oclT 2 8 2005

; . ft— STA90+4895
END 200'TAPER

/ AT TURN LANE,SB

;[ ET TURN LANE,SB

~L- STA83+48.58
RT.TURN LANE.NB

~L— STA 8347500

LT TURN [ANE,SB .
—~1

o At srA.laﬂéjsa

END 2007 TAFER
RT.TURN LANE,NB

RTP/PARKSDE, L.L.C,

BEGIN 2/0° TAPER
BUS LANE,NB

DO NOT DISTURB
IGN

PERMIT SITE |

EXIST. EARTH BERM |-

TO BE REMOVED

PLAN VIEW

AN
%]
Id =)
RTP/PARKSIDE, L.L.C.
—[.—~ STA 80+5000
END 2I0' TAPER

BUS LANE.NB

STA. 93+29

EST. 52 SY FF
SEE DITCH DETAIL N

SCALE: I'= 100"

.-~ }EST, 850 CY DDE

SEE-DITCH DETALL F

z4
: T
zmve [0
3

S G

LEGEND

72z7777773 DENOTES TEMPORARY
357552 sireace WATER Loss

B wapenvoea "=

Plans prepared by:
KO & ASSOCIATES, P.C.

so Consulting Engineers
1011 SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606

(919)-851-6066

o\




PROJECT REFERENCE NO. SHEET NO.

7/2/99

REVISIONS / U-4026 10

. : g ay . E 2y U/—4026A ®W _SHeT No. 10

7/18/03 REVISED CE & ADDED PDE TO PARCEL 18 I Al - 4 d  PULTE HOME \ / / Ji@‘ {J—40268 ®mw sHEET NO. 5
10/04/04 REVISED NAME AND PARCEL NO. ON PARCEL 18 2 : CORPORA TOADWAY DESION TS
ENGINEER . ENGINER

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

gn\Permits\ud@26_permit_18.dgn.

hygreD

2272005
FlEAB26 ko
& Associates.

3/'\
|

BEGIN
RT TURN
LT TURN

£~ STA90+4895
. END 200 TAPER .
s JRT TURN E£.SB |
| &7 TURN (ANE,SB ¢

[

OWN OF CARY TO HANDLE CLAIMSH
.| "ON PARCEL NO.I8 THIS SHEET J ~~ .
T L 3 LAT.BASE DITCH

e " ~EST.175 CY DDE _|—.
C e Pm WLLC SEE DITCH DETAIL E|”
LA o . \

*520.5Y FF_ °
~7; LEST. 850 CY DDE
| SEE“DITCH" DETAL F .

~L-_STA83+7500

LT TURN LANE,SB .- . S e
v . A Pz ACLASS 7B mw, Do ff
51k SR 4 %/EST.17.4_ TONS = -+
LT { EST.52 SY FF .~ . =
Y - ’H "DETAIL o

BEGIN 2/0°' TAPER

BUS LANE.NB
TOWN OF

MORRISVELLE

‘ g D t e e T
@ - / / RTP/PARKSDE, LL.C. G o‘? o
RTP/PARKSDE, LLC. PERMIT SITE | &2 Zgraes @ ' LEGEND

. BUS LANENB SITE |

727777772 DENOTE.
W ‘ STA. 93+29 : VB2 sikesce wates Loss
EXIST. EARTH BERM PLA N VIE A DENOTES SURFACE

L~ STA83+48.58
RT.TURN LANE.NB

TO BE REMOVED 21 WATER LOSS

Plans prepared by:
KO & ASSOCIAIES, P.C.

s 0 50 Consulting Engineers
Ioll SCHAUB DR., SUITE #202
RALEIGH, N.C. 27606

(919)-851-6066

o\

SCALE: [ = 100"




PROJECT REFERENCE NO. " SHEET NO.

7/2/99

REVISIONS 2058
: . ) —40 /IR
3/16/04 REVISED PARCEL NO. 6 TO PARCEL NO. 6A & 6B ) ) U~40268 ®»w SHEET NO. 6
3/25/04 NAME CHANGE PARCEL NO. 2 ROADWAY DESIGN - HYDRAULCS
6/24/04 REVISED R/W & CE PARCEL NO. 2 & : ENGINEER ENGINEER
REVISED CE ON PARCEL NO. 6B : TN m)
7/9/04 REVISED PARCEL NO. AND OWNER PARCEL €B . & > A
9/9/04 REVISED PARCEL NO. 2A TO PARCEL NO. 2 PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION

2/16/05 REVISED ACCESS TO LEFT OVER CONDITION AT-Y7-
2/16/05 REVISED R/W AND TCE ON PARCEL NO. 2

gn\Permits\u4026_ permt_ll.dgn

ko\hfy%i:ro\D

[F\u4@26.
Associates,

&

/2273005
F 0

2
Fo

NAD 83 | NC GRID

DESIGNATED ENVIROMENTALLY
SENSITIVE AREA. NO CLEARING 25 [ 50

SITE I ADJACENT TO STREAM. .
L" CON T SCALE: I*= 100"

RIP ENERGY . I

W,
o I , - RESEARCH TRIANGLE

RESEARCH TRIANGLE FOUNDATION
~ FOUNDATION .
0 Fame A
) Y .
z | SEE DITCH DETAIL A S NB & SB LANES —xB STA.103+7000
ROCK_CROSS VANE BgG/N ZE%O’ TAPER o Lf/\([?gs TAPER

SEE DITCH DETAIL EE

2° LAT. BASE DITCH W/ | .
CLASS ~B* RIP RAP

I e | . »
SEE DITCN DETAR F _—— DITCH DETAIL H
s -
EST. 69 TONS ] : i ROCK INLET SiLL
EST.194 SY FF E . SLOTE STAKE UNE _ : . WBOULDERS LAT. "v* DITSH W,
s Bl T S 77—~ \ s Sen T
‘ . ;Eg D% ggr%_ N A . ‘ SEE DETAIL SHEET 2-DD Esgrr: 12;!6: cs; EFD
\. . . : SEE DITCH DETAING
ANR A =, : 231F OF CHANNEL SITE 2
R ‘\_‘.. - \ g . " +
~L~ STA97+0000 SR SN AN $EE DITGH DETAL K[~ Swcrooe STA. 104+58
BEGIN 200° TAPER ' k) ‘
RT TURN LANE @ D
DIOSYNTH RTP, INC. E%fb %3',97.9 AT'QSROO : m(sEE FRLO%':ECS)H GRADE ) DIOSYNTH RTP, INC.
RT TURN LANE ; :
—q oF (o s

\ LEGEND
. _PERMIT SITE 2 g s e

£ SURFACE WATER LOSS

. PLAN VIEW - 7 B

J

PERMIT SITE |
PLAN VIEW

FOR DITCH DETAILS, SEE SHEETS 2-H & 2-1 Plans prepared by:

FOR INTERSECTION DETAIL, SEE SHEET 2-K 'KO & ASSOCIATES, P.C.

FOR ROCK INLET SILL DETAIL, SEE SHEET 2-DD : - :
Consulting Engineers

EgR -L- PROFILE, SEE SHEET 41 - - 1011 SCHAUB D,
-Y7- PRO SUITE
R -Y7- PROFILE, SEE SHEET S3 RALHGH,R" TE #202
(919)-851-6066




7/2/99

PROJECT REFERENCE NO. SHEET NO,

REVIsions U-4026 T

3/16/04 REVISED PARCEL NO. 6 TO PARCEL NO. 6A & 6B . : U—40268 _ rw_SHEET NO. 6
3/25/04 NAME CHANGE PARCEL NO. 2 . . ROADWaY DESIGN . HYDRAULICS
6/24/04 REVISED R/W & CE PARCEL NO. 2 & 3 INEER ENGINEER

REVISED CE ON PARCEL NO. 6B ‘i\ )
7/9/04 REVISED PARCEL NO. AND OWNER PARCEL 68 .
PRELIMINARY PLANS
DO NOT USE FOR CONSTRUCTION

9/9/04 REVISED PARCEL NO. 2A TO PARCEL NO. 2
2/16/05 REVISED ACCESS TO LEFT OVER CONDITION AT-Y7-
2/18/05 REVISED R/W AND TCE ON PARCEL NO. 2

26_ke\hydro\Dgn\Fermits\ud@26_permit_il.dgn

4

22,2005
TR0
o & Associates, P.C,

3/
£

/ PE 25 0 50
‘9/ SCALE: I' = 100°

~ kb 7 N/ FoOATION
of 1 T St
< L NEEEREEAA L e T 8 NB & SB LANES— < ZlL=_STA
A~ ' s VANE. e e . e BEGIN 260 TAPER” - %TAFEE
u"}' BB Do, T T e = L \SBLANES - 5B LAES

EST. s i\
- E’" SYFF | f g W
. DETAIL SHEEI‘Z-DD H

,3

. STD BERM DITCH
“SEE DITCH DETAIL K|

':. 12_35‘ OF CHANNEL _.5 SITE 2
Breootooe Ll STA. [04+58
SEE DITCH DETAILA © - .

~L~ STA.97+0000 T

BEGIN 200 TAPER Lz
RT TURN LANE @ i | |
R DIOSYNTH RTP, INC.
DIOSYNTH RTP, INC, -~ STA.99+00.00 ERTO ’
END 200° TAPER s T o _
T YN Y Bk 6T

“~_ _PERMIT SITE 2 ,,/,

77} DENOTES TEMPORARY
722 SURFACE WATER LOSS

. PLAN VIEW 77 o s

PERMIT_SITE |
PLAN VIEW

Plans prepared by: i

FOR DITCH DETALLS, SEE SHEETS 2-H & 21 ’
FOR INTERSECTION DETAIL, SEE' SHEET 2-K KO & ASSOCIAIES, P.C. .

FOR ROCK INLET SILL DETAIL, SEE SHEET 2-DD , .

FOR -L- PROFILE, SEE SHEET 41 al - l:a'sansultmg Engineers 5
FOR -Y7- PROFILE, SEE SHEET 53 il 77l
P (919)-851-6066 !

ON




PROJECT REFERENCE NO. SHEET NO.

PATIP\u4026_ko\tydro\Dgn\Per mits\u4026p_site2.pf!
4:.27:57 PM

2/2/2005

PROFILE ALONG ROADWAY

SITE 2

T e O =2
2 ‘iwb PRELNARY, PLANS|
SE |
< j —~—
~J 3
o % SIS
NQQ QI E
R NN
Qo
340 S{n™" SYRRY 340
— IR IShy
S|Mww LS
<[ Lo o |l .
330 GloTa | T 330
— —1.4867X(RTIN.)
T~ — - -  ~1.0282(R7
| ~ O782KTAN A
——2—'—2—0 ------------------------------ B R = \\._——_....~_.__.____________________________._--—___._ ,\"—'\——'—_*-~——-\_ '?—’—2—0——
- (RT.LN. EER
PIPE HYDRAULIC DATA Bl = 10342000 SlIsk=
48" RCP STA.I04+50 —L— £l = 'So5gk 3 310
310 EX.48' RCP STA.I04+58 —L— Vo = 300 /\I 8lgm
DRAINAGE AREA =569 A K = 654 ‘ NN
DESIGN FREQUENCY =50 YRS 'V = 80 WPH | | LD
DESIGN DISCHARGE =260 CFS ol
300 | /00 YEAR DISCHARGE =300 CFS ? - 30667 o |
100 YEAR HW ELEVATION — =3/567 FT |  (LT.UN.) | : , ouv
OVERTOPPING FREQUENCY =200+ YRS | P/ = [03+20.00
OVERTOPPING DISCHARGE ~ =478 CFS| F| = 324.85°
OVERTOPPING ELEVATION — =32244 FT |- yr = 300’ 48" S.W. STL.
K = 426  SUPPLEMENT
V = 80 MPH ¢ = 306.86
| A R N U R P .
101 - 102 103 | 104 105 | 106 NORTH_CAROLINA

DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
35018.L1 (U-4026)

DAVIS DRIVE (SR [63/1999) FROM 390‘ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30I6) TO NC HWY 54

HORIZONTAL SCALE: I = 50’
VERTICAL SCALE:I"= i¢’

sweerd]__ oF L{

DATE: 02-04-05




22/
/'\T

£

3

7/2/99

-permit_l4.dgn

26

dror\Dgn\Permits\udld

ko\k
Associates, BT

2005
“ud 026

IF

PROJECT REFERENCE NO. SHEET NO.
REVISIONS U—4026 14
. U—40268 _wW SHEET No. 9
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

§

ST 50LF OF CHANNEL
RO

R SEE INLET CHANNEL
W DETAIL U

n

e}
CLASS “I” RIP RAP
10 LF (RT BANK)
S )

' RESEARCH TRIANGLE

FOUNDATION
REMOVE EXISTING SITE 3

WINGWALL
TIE PROP. WINGWALL
TO EXISTING ENDWALL

STA. I134+00

STA. 134+23.50 -L-
= 38°

END CONSTRUCTION
TIP_PROJECT U—4026A8B
—L— POT STAI36+304 =
(R—2000AB) -YI9REV—~ 16480000 (METRIC)

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

PROJE

4]

CLASS "1* RIP RAP
10 LF (RT BANK)}
EST.18 TONS
EST.32 SY FF

R

100LF OF CHANNEL |
IMPROVEMENT
SEE DITCH DETAIL Y |

I BASE TAlL OICH
WALASE BT R Re?

PERMIT SITE 3
PLAN VIEW

~MATCHLINE- STA. 142 +00.00 SEE SHEET NO. 15

IG o565

SCALE: T = 100"

LEGEND
Z DENOTES
;//!t%% SURFACE meggs
V7 wiaron L on e ACE

N

Plans p;z_pared by:
KO & ASSOCIATES, P.C.

Consulting Engineers
loil SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606
(919)-851-6066




7/2/99

REVISICNS

gn\FPermits\ud026.permt.14.dgn

dr o\D

2

C.

22005 )
[FAL4026 _ko\!

o % Associatas,

22
T

N

"', . EMD CONSTRUCTION- -

‘o TIP RROJECT U—4026A8 / :
;== POT STAS6#304 = e :
- | ‘tR-20004B) ~1SREV- l6+80000.(WETRIC) . _ _ -

PROJECT REFERENCE NO. SHEET NO.

U-4026 4
U—40268 ww _suet No. g
ROADWAY DESIGN HYDRAULICS

ENGINEER - ENGINEER

PRELIMINARY PLANS

DG NOT USE FOR CONSTRUCTION

TR e T ERES

e 7P BASE TAIL D3RS
TTOWATLASS 37 BIE Raf

s S 5 " 100LF OF CHANNEL
. . . SEE DITCH DETAIL ¥

35 _,/.

P .
- FOUNDATION [

N / 0

EXISTING R/W
FOR.R2000A8

PERMIT SITE 3
PLAN VIEW

—MATCHLINE— STA. 142 +00.00 SEE SHEET NO. 15

/
LR

SCALE: I = 100"

LEGEND

727772771 DENOTES TEMPORARY
25/72% SiRFace WATER L0SS

T2 waren 1 oas ACE

Y

Plans prepared by:

KO & ASSOCIATES, P.C.
Consulting Engineers
101l SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606
(919)—851-6066




4:.28:29 PM

PATIP\u4026 _ko\tydro\Dgn\Per mits\u4026p_site3.pf!

2/2/2005

PROJECT AEFERENCE NO. SHEET NO.

xo;\nw.«[v/;gisuzs Hmmﬁ::PFL
S Pl = 13140000 Q | D | [ermas
S EL = 30200 S Q 4 —
¥ ve =100 + Pl = 133405.00 S |
. L= SIFe EL = 29998’ it
~| R V =75 MPH <|= VC = 250’ Ny
<|Ql | ©) D (O))
| Q | 5D K = 1948 <o
310 D™ ol V = 80 MPH =R 310
'; L 0>\ d | PROPOSED GRADE
Q.| i E
e E —_— “ , 5 08570 - %
8. Q N T e ——
2 S e
290 Sl Y EXISTING GROUND 290
< <| < Ly -
n|™ G|™ \
O ll_ I
280 > ; EX. 66" RCP W/ | 280
Q LLJ E d 72“ 90“ X 66“ ' _——_
. ' TAPERED INLET.
STRUCTURE HYDRAULIC DATA INV = 28 1.1 INV = 283.5
/@ 72 SPIRAL STEEL PIPE & I-EX.66" RCP | i
270 W/ TAPERED INLET : . 270
DESIGN DISCHARGE = 825 CFS , £/
DESIGN FREQUENCY =50 YRS
DESIGN HW ELEVATION = 2954 FT
BASE DISCHARGE =900 CFS
BASE FREQUENCY = /00 YRS
BASE HW ELEVATION = 2966 FT
OVERTOPPING DISCHARGE = 900  CFS
OVERTOPPING FREQUENCY = +00 YRS
OVERTOPPING ELEVATION = 2966 FT | | |
| - | |
- |
o 3
131 132 133 - 134 135 NORTH _CAROLINA
| - DEPARTMENT OF HIGHWAYS
’ WAKE - DURHAM COUNTIES
‘ 350i8.L1 (U~4026)
PROFILE ALONG ROADWAY
: DAVIS DRIVE (SR i613/1999) FROM 390’ NORTH OF
SITE 3 MORRISVILLE-CARPENTER RD (SR 3016) TO NC HWY 54
HORIZONTAL SCALE:I"= 50°
j VERTICAL SCALE:I*= 10’
E DATE: 02-04-05 SHEET& OFQ{




DATIP\u4026 _ko\tydro\Dgn\Permlts\u4026p_slte3.pf!

4:28:37 PM

2/2/2005

310

300

290

280

270

EXISTING
RIP RAP

LEFT AND RIGHT
TOP OF BANK

ELEV. =

285.3 EXISTING
STREAM BED
EXCAVATION

EXISTING INVERT
ELEV. = 285. 16’

PROPOSED 72" '
INVERT ELEV. = 283.5’
(BURIED | FT)

200’

EXISTING GROUND
ALONG EXISTING
CULVERT CENTERLINE

PROJECT REFERENCE NO. SHEET NO.

u—4026 14—PAS
ROADWAY DESIGN HYDRAULICS
ENGINERR ENGINEER

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

)

! _¢ STA. 134+23.3 -L-; ELEV. = 296.01 310
. RETAIN & EXTEND EXIST. 66" CONC
SUPPLEMENT W/ 72" SPIRAL WELDED STEEL PIPE, I'THK

4

PROPOSED
ROADWAY

€ (72" ELEV zau—/

150’

100’

PROFILE ALONG STRUCTURE

50/

SECTION - 300
LEFT AND RIGHT '
TP OF BANK. . . . ... .. ... ... 290
© 0387 280
EXISTING INVERT T —— - —
“PROP. 72" SPIRAL WELDED STEEL PIPE | ELEV.= 282.99 EXISTING STREAM BRO
PROPOSED 72* RCP (TRIASSIC ROCK)
INVERT ELEV. = 279.F PROPOSED 66'RCP
(BURIED IFT) INVERT ELEV. = 280.0
270
I V4 4 .
0 50 100 150 200’ NORTH CAROLINA

DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
350i18.L1 (U-4026)

DAVIS DRIVE (SR 1613/1339) FROM 390’ NORTH OF
S ][TE 3 MORRISVILLE-CARPENTER RD (SR 3016) TO NC HWY 54

HORIZONTAL SCALE: "= 50
VERTICAL SCALE:[*= 10’

' DATE: 02-04-05 \ SHEETE; OF é-g




Dgn\Permits\u4026.permt.17.dgn

dr o’
C.

[

WAB2E kanh
ssoc1btEs,

2242005
\
A

3.2
w\NTIP
r’:-:: &

7/2/99

REVISIONS

2/4/04 REVISED CE PARCEL B8

3/18/04 REVISED PARCEL NO. 6 TO PARCEL NO. 60
3/25/04 REVISED PARCEL NO. 7 TO PARCEL NO. 10 & NAME CHANGE
NAME CHANGE PARCEL NO. 9 & CHANGED PARCEL N@. 10 TO 10B

RESEARCH TRIANGLE
FOUNDATION

@

DB 1670 PG 233

e PROFILES}

! SPECIAL LAT. "v* DITCH]_ 5
! SEE DITCH DETAIL D

PROIECT REFERENCE NO. SHEET NO.
U—4026 7
U—40268 ww sHEeT No. 12
ROADWAY DESIGN HYDRAULICS
ENGINERR ENGINEER

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

——in

“IspEC, LAF, "v=.DITCH W/
ZEASS "B° RIP RAP

EST. 69 TONS . -
EST. 194 SY FE- - ; ;
| SEE DITCH .DETAIL G '.' .
i S

BIOGEN REALTY LLC

PERMIT SITE 4
PLAN VIEW

~ RIP-RAP ENERGY 7 .
¢ DISSIPATOR BASIN #,.2}ce /- —
CLASS

’ IRIP RAP. -
- .. SEE DIFCH DETAIL FF

—MATCHLINE— STA.178+00.00 SEE SHEET NO.. 18

SITE 4
STA. 178+23

Y N

227772771 DENOTES TEMPORARY
,,7//,;"/, SURFACE WATER LOSS

7 D
VA7) wavan voes Ao

5 o 50
SCALE: "= 100"

Plans prepared by:
KO & ASSOCIATES, P.C.

Consulting Engineers
101l SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606
(919)-851-6066




7/2/99

2/4/04 REVISED CE PARCEL 8

3/168/04 REVISED PARCEL NO. 6 TO PARCEL NO. 6D

3/25/04 REVISED PARCEL NO. 7 TO PARCEL NO. 10 & NAME CHANGE
NAWE CHANGE PARCEL NO. 9 & CHANGED PARCEL NO. 10 TO 108

EARCH TRIANGLE
DB 670 PG 239

\Dgn\Permits\u4@26_permit_17.dgn

’;‘d ro

C.

/2008
P\udW26 ko'
Assocliates,

S

a2
o &

10

sad

~MATCHLINE_

SEE SHEE

STA. 23+ 09
T NO. 32 -00

H
23
E

@ ]

.

YY)
Siy g

PROJECT REFERENCE NO. SHEET NO.

U-4026 7
U—40268B  ww sHesr Mo, 12
ROADWAY DESIGN HYDRAULICS
ENGINERR ENGINEER

PRELIMINARY PLANS|

DO NOT USE FOR CONSTRUCTION

SPECIAL LAT. k
SEE DITCH DETAM D

<

o —— -~

SPEC. LAT. “¥" DITCH W
CLASS "B” RIP RAP

EST. 69 TONS

EST. 194 SY FF

SEE DITCH DETAIL C

PERMIT_SITE 4
PLAN VIEW

RIP RAP ENERGY
DISSIPATOR BASIN # 2
W/CLASS TRIP

SEE DITCH DETAIL FF

SITE 4
STA. IT8+23

—MATCHLINE- STA. 178+00.00 SEE SHEET NO.18

EST 137 SY FF j @
SEE DIfcH DETAL W7 =
A

an

'i!\

o 50

SCALE: I' = 100"

LEGEND
V2277777 DENOTES TEMPORARY
i SURFACE WATER LOSS
0727777771 DENOTES SURFACE
V57257 wari LOSS

ZON

Plans prepared by:
KO & ASSOCIAIES, P.G.

Consulting Engineers
101l SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606
(919)-851-6066

3 -
[33




PROJECT REFERENCE NO. SHEET NO.

U—4026 8

REVISIONS
U—40268  ww sHesr NO. /3

7/2/99

9/24/03 CHANGED R/W TO PDE ON PARCEL 11 = o8 __u
2/4/04 PROPERTY NAME CHANGE PARCELS 8 ADW, Y oe m,nlemm:
3/16/04 REVISED PARGEL NO. 6 TO PARCEL NO. 6E ENGiI ENGII
3/25/04 REVISED PARCEL NO. 10 TO PARCEL NO. 10B .
PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

\u4026_ko\hydro\ ,
:soclate?s, wdro Dgn\Permts\u4d26_permit_18,dgn

/2008
& A

STiF

ekl
By
O

3/

.. {SEE PROFILES),

<

SPEC, FALSE CUT
SEE DITCH DETAIL |

EST. 157 SY FF
SEE DITCH DETAIL L

SCALE:1* = 100°

DELTA
130
3%
LEGEND
L. VBZZ) Sireace warex Lovs
mo oo B\ e PERMIT_SITE 4 0 e

40950 DAvIS 41345 :
DRIVE xa‘o\, f"'BS i

30 L PLA N VIEW A Plans prepared by: !
2004 ADT » 'KO & ASSOCIATES, P.C.
2024 #07| 22 Consulting Engineers
WALLY GILBERT DRIVE k ot s%ci)g’c.s % #202
PROJECTED TRAFFIC VOLUMES (919)-851-6066




PROJECT REFERENCE NO. SHEET NO.

F REVISIONS U-4026 18

& U—40268  ww _steer No. /3

~ 9/24/03 CHANGED R/W TO PDE ON PARCEL 11 m%\;gs'm ' H;NDGINQ
2/4/04 PROPERATY NAME CHANGE PARCELS 8 RAULICS
3/16/04 REVISED PARCEL NO. 8 TO PARCEL NQ. 6E

PRELIMINARY PLANS

3/25/04 REVISED PARCEL NO. 10 TO PARCEL NO. 108
DO NOT USE FOR CONSTRUCTION

ECIAL DITCH GRADE”
(SEE PROFILES) -

\ D0 por. bisTur

@

V. SPEC. FALSE CUT | &
SEE DITCH DETAIL 1

[+]

C

30.\

©

:E‘- SCALE: I" = 100*

H DELTA

& 90

g 3%

ER L0 e waven covs

o 5 195 - _

A IS PERMIT SITE 4 T v o™

S| | woso Davis o | s Bs5

3 DRVE 190 Y | f 485

}Eé 30 185 PI—AN VIEW Plans prepared by:

23| | 2004 07 | 'KO & ASSOCIATES, P.C.
&3] || 2024 AT 57755 g Consulting Engineers
,%2«3‘: " WALLY GILBERT DRNE i k lout SM}?(’&% #202
R PROJECTED TRAFFIC VOLUMES { (919)-851-6066

|




4:29:/18 PM

DNT IP\u4026 _ko\tydro\Dgn\Per mits\u4026p_site4.pr!

27272005

PROJECT REFERENCE NO. SHEET NO.

O Q: ENGINEER
)| o oo ] Sorerr S
SE
N~
&l (RT.UN.)
<2 ‘ Pl = 180+73.50
IS PROPOSED GRADE | £l = 2553
ol (LT.& RT.LN.) | Ve = 7/ -
310 | o , 310
__310 3| ' K = 290 =
— L
300 ——————— | . 300
290 R ~ 290
EX. 54" RCP
66" RCP
PIPE HYDRAULIC DATA
EX.54" RCP SUPPLEMENTED W 66" PIPE | A
280 STA78+23 AND STAI78+47 {\, jq 280 .
DRAINAGE AREA =/50 AC v
DESIGN FREQUENCY =50 YRS
' DESIGN DISCHARGE = CFS '
270 DESIGN HW ELEVATION =2898 FT . 270
— 100 YEAR DISCHARGE =500 CFS , 270
/00 YEAR HW ELEVATION =295 FT
OVERTOPPING DISCHARGE =725  CFS - | ]
OVERTOPPING ELEVATION — =2985 FT |
176 177 178 179 180 181
NORTH CAROL INA
DEPARTMENT OF HIGHWAYS
WAKE - DURHAM COUNTES
35018.1. (U-4026)
PROFILE ALONG ROADWAY :
, : DAVIS DRIVE (SR I63/1939) FROM 390 NORTH OF
SITE 4 - MORRISVILLE-CARPENTER RD (SR 3016) TO NC HWY 54 -
HORIZONTAL SCALE: [ = 50"
' VERTICAL SCALE: "= 0’
DATE: 02-04-05 A SHEET& OF Q_{ '




PATIP\u4026 _ko\hydro\Dgnm\Per mits\u4026p_slte4.pf |

4:29:28 PM

2/2/2005

300

290

280

270

260

i & STA.I7T8+23.2 -L-; ELEV. = 302.62

——

~ RETAIN AND EXTEND 54" CONC.
SUPPLEMENT WITH 66" SPIRAL WELDED STEEL PIPE, 0.875" THICK

!
I
PROPOSED [
ROADWAY ;
SECTION ;
L e ——— TN 300
r !
/ o
/ L\
|
EXISTING GROUND / P \
ALONG EXISTING ; \
CULVERT CENTERLINE ¢ ; \ 290
i
/,d/ | i \\ |
LEFT AND RIGHT . ' ! ) LEFT AND RIGHT
ToP OF BANK | // , PROP. 66* SPIRAL WELDED STEEL PIPE - | | /— TOP OF BANK
| . /’
'___________________.’_———J,-———————_——\rf == ———.__ - _~-" o _ ) 280
L TTT T T T T R T A e - ____% ' —
| (RETAIN AND EXTEND) 0297 - 66" i b 02w e ——— _\_ "
—————— — i S - ~0.547 - Ex 54
- NG __/7— D Q.18% - Ex 54' 0547 = B EXISTING
E#ES\M BED ' ! ' : STREAM BED
i ¢ ELEV 276.7 EXISTING INVER’T
PROP. 66" INV - (66" ELEV. = 276.62 270
ELEV. = 276.2 : PROP. 54° & 66" RCP -
TING INV (CLASS V) :
ENEV. ~ 276, 18" _ INVERT ELEV. = 277.2/
260
200’ 150’ 100’ 50’ 0o - 50’ 100’ 150/ 200’

PROFILE ALONG STRUCTURE
SITE 4

PROJECT MEFERENCE NO. SHEET NO.

U-4026 [7&I8—-PAS
ROADWAY DESIGN HYDRALLICS
ENGINER ENGINEER

IE{ELIM]NA IRY PLANS

DG NOT USE FOR CONSTRUCTION

NORTH CAROLINA
DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
35018.41 {U-4026)

DAVIS DRIVE (SR [613/1939) FROM 390’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 3016) TO NC HWY 54

HORIZONTAL SCALE:I" = 50’
VERTICAL SCALE:F= 10" é

DATE: 02-04-05 SHEE‘@_ OF é{



7/2/93

2/4/04 PROPERTY NAME CHANGE PARCEL 8 N
4/16/04 REVISED PARCEL NO. 6 TO PARCEL NO. 6F & 6G

026_ko\hﬁ;céro\09n\Permx ts\u4026.permit.19.dgn

:

b ’

2 .
S \ ; Consulting Engineers
832 \ ; — 101l SCHAUB DR, SUITE #202
& i RALEIGH, N.C. 27606
R | (919)-851-6066
o4 E—‘A

e a s s e W W

" | SEE PLAN SHEET I9A

FOR TDE ARQUND POND [

I

PROJECT REFERENCE NO. SHEET NO.
REVISIONS U-4026 9
/ e ‘*\ =40268__ww sirno.____ /4
/ ROADWAY DESIGN T HYDRAULGS
1 ENGINEER ENGINEER

NOTE: CULVERT IS SUBMERGED IN LAKE.
PRIOR TO CONSTRUCTION NCDOT WILL
CONTACT THE RESEARCH TRIANGLE
FOUNDATION TO HAVE WATER LEVEL
LOWERED FOR CULVERT CONSTRUCTION.

PERMIT SITE 5
PLAN VIEW

PRELIMINARY PLANS

PO NOT USE FOR CONSTRUCTION

SITE 5
STA.199+36.1

AN

£y

5 Z
{ &
f NJ
== I
Ly
Ly
(75]
(=)
<
=)
o
+
N
(=)
N
=<
A w
7 l
v [ g
7~ £
gL U
x5 7 = o5
5°X 5" BASE 2.
BESHE, & 3 no &
SEE DETAIL DD 3
ook e Wl /s o mas T e
SEE DITCH DETAIL P 5 %ﬂﬁ%ﬁf b SCALE: F = 100’
LEGEND

72z7772773 DENOTES TEMPORARY
’:ﬁy/ﬂ;‘ SURFACE WATER LOSS
=GR

772777%77] DENOTES SURFACE
FOR TDE AROUND POND | FZ/Z22) water Loss @onm

\__/’”“ SEE PLAN SHEET 19A [ -

\ - Plans prepared by:
KO & ASSOCIAIES, P.C.




REVISIONS

7/2/99

2/4/04 PROPERTY NAME CHANGE PARCEL 8 . L’/
3/16/04 REVISED PARCEL NO. 6 TQO PARCEL NO. 6F & 6G 4

26.ku\thc(l:ro\Ugn\Ferml t3\ud026.permt.19.dgn

1P\ u40
Associstes,

s\

2/23/2008

FOUNDATION

PROJECT REFERENCE NO.

U—4026

U—4026B ww sHer No.

ROADWAY DESIGN
ENGINEER

HYDR
ENG

FOR _TDE AROUND POND [

SEE PLAN SHEET I[9A

&

T e~ -

_ “

~0B -9230. PG 0450 .
R DB 8243 PG 0340 .,
e ~ T B, 1595 P az6s
"~ 1354 PG 1560

RESEARCH TRIANGLE
FOUNDATION

, RT IS SUBMERGED IN LAKE.
—————— - .. | PRIOR TO CONSTRUCTION NCDOT WILL
"~ | CONTACT THE RESEARCH TRIANGLE
T ~.| FOUNDATION TO HAVE WATER LEVEL
LOWERED FOR CULVERT CONSTRUCTION,

T NOTE: CULVE

PERMIT_SITE 5

PLAN VIEW

STA. 199+96.1

LAT. 2° BASE DI
EST. 221

(=24
SEE DITCH DI
5 -,
\\»

RESEARCH TRIAN
FOUNDATION GLE

Q’X
A

=
FOR_TDE AROUND POND
SEE PLAN SHEET 19A

PRELIMINARY PL:

DO NOT USE FOY CONSTRUCTIC

Plans pre;
KO & 4550

Consulting
101 SCHAUB D
- RALEIGH,

(919)-8.

/o

Eo&




4:29:59 PM

PATIP\u4026 _koNydro\Dgn\Permits\u4026p_slteS.prl

27272005

300

280

270

260

29283

PVT STA.198+40.00

END +50 MED
EL= 29076

a oY

PROPOSED
.- UNDERCUT --

PROJECT REFERENCE NO. SHEET NO.

U-4026 19—PFL
ROADWAY DESIGN HYDRAULICS
ENGINER ENGINEER

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION _|

PROFILE ALONG ROADWAY
SITE 5

)
Q
0
N
&
|
<< | s ‘
@0
('77 N 2300
SY
> ~d
Q_ |l
~/ 8800'/. | 290
/ EXISTING \**~~~—h
L .GROUND . . . . _. L T T T — ‘ Zﬂ)__
270
STRUCTURE HYDRAULIC DATA
EX.2— 7'x6' RCBC STA.199+96/
DESIGN DISCHARGE =900 CFS
EX.2- 7'’x &' RCBC DESIGN FREQUENCY = 50 YRS 260
DESIGN HW ELEVATION = 280/ FT —
BASE DISCHARGE =[l00 CFS
BASE FREQUENCY =/00 YRS
BASE HW ELEVATION = 2809 FT
OVERTOPPING DISCHARGE = +400 CFS
OVERTOPFING FREQUENCY = +500 YRS
OVERTOPPING ELEVATION = 284/ FT
199 - 200 201 202 NORTH CAROLINA

DEPARTMENT OF HIGHWAYS

DATE: 02-04-05

WAKE. ~ DURHAM COUNTEES
35018..1 {U-4026)

DAVIS DRIVE (SR 63/1999) FROM 330’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30i6) TO NC HWY 54

HORIZONTAL SCALE:{" = 50°
VERTICAL SCALE: ['= 10"

B (S |




PATIP\u4026_ko\hydro\Dgn\Per mits\u4026p_site5.pf |

27272005

4:30:.09 PM

300

290

280

270

260

PROPOSED
ROADWAY
SECTION
EXISTING GROUND ALONG
CULVERT CENTERLINE
, \/ /
LEFT AND RIGHT /
TOP OF BANK /
—————————— _} EXISTING 2 - TX6 RCBC
. R j— 0.357
EXISTING —7 EXISTING INVERT
STREAM BED ELEV. = 266.82
(APPROXIMATED FROM
TOP OF HEADWALL)
200’ 150’ 100’ 50

EXISTING GREENWAY
& RETAINING WALL

PROJECT REFERENCE NO. SHEET NO.

U—4026 19-PAS
ROADWAY DESIGN HYDRAULICS
ENGINER * ENGINERR

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

¢ STA. 199+96.1 -L-; ELEV. = 287.83
RETAIN & EXTEND 2 o 7/ X 6’ RCBC

ROCK PLATE TO EL 278.0 WITH
CLASS HIRIPRAP, (2 FT THICK)

RESEARCH TRIANGLE
LAKE w-1
NWSEL = 275.9

[
i
! SKEW =90~
|
|
l
|

EXISTING
fSTREAM BED

2300

290

PARK

280

- 270

| —— 77
35, I// 0.35% W
——————————— EXCAVATION PROPOSED STREAMBED

AFTER CLEANOUT

PROPOSED INVERT
ELEV. = 267.5
(BURY | FT BELOW BED)

EXISTING INVERT
ELEV. = 267.2T

0O 50 100’ 150’ 200’

PROFILE ALONG STRUCTURE

SITE 5

260

NORTH_CAROL INA
DEPARTMENT OF HIGHWAYS

~ WAKE - DURHAM COUNTEES
350811 (U-4026)

DAVIS DRIVE (SR 1613/1999) FROM 390’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30I6) TO NC HWY 54

HORIZONTAL SCALE: I' = 50"
VERTICAL SCALE: I'= 10 Y

DATE: 02-04-05

SHEET ,a’_ oF é_{




7/2/99

30. 0 0 PROJECT REFERENCE NO. SHEET NO.
REVISIONS =028 5
— STA' 10 + ) U—40268 ;
12/29/03 REVISED R/W, CE AND PDE ON PARCEL 12 0%\0 __MATCHL‘NE O. 37 s DESK;NW SHEET NO. ,lf:s
ENGINEER ENGINEER

2/4/04 PROPEATY NAME CHANGE PARCELS 6 & 8

3/16/04 REVISED PARCEL NO. & TO PARCEL NO. 6F & 6G
3/29/04 REVISED PARCEL NO. 8 TO PARCEL NO. 8A

gn\Permits\ud026._permt_.20.dgn

dro\D

A,

PhudB26. ka'h
Assocclates,

342272009
&

il

P

FOR TDE AROUND POND
SEE PLAN SHEET I9A

[SPECIAL DITCH GRADE
(SEE PROFILES)

STD. BERM DITCH
SEE DITCH DETALL X

HEET N

1l

SEE S

l

o5k

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

25 [/} 50
SCALE: I'= 100"
(=]
£\3
A
N
[«AY s
ao\C
2" E HEAD DITCH %\%
0 CY DDE 1 e
ATCH DETAIL A \

STD BERM DITCH

STD BERM DITCH N
SEE DITCH DETAIL K SEE DITCH DETAIL K \

~MATCHLINE- STA. 202 +00.00 SEE SHEET NO. 19

FOR TDE AROUND POND
SEE PLAN SHEET [9A

/

LAT. 2’ BASE DITCH

FOR
SEE SHEET 14
SEE DITCH DETAIL E

STA. 205+00 -
STA. 215+00 RT

%

DTOE
o =4

IOE
TOL

PERMIL SITE 6

PLAN VIEW

0802 (|
PB 0138 PG 0I67

~MATCHLINE- STA. 214+ 00.00 SEE SHEET NO. 21

! \\"\/
&~

LEGEND

e W] B PERMIT

DENOTES FLL W
TURPACE WATER LSS
D752 e v o

- OB | HANZED

-Yio- s
DEVELOPEMENT DRIVE <
225 7

-~

2004 ADT

3955

2024 ADT | QZ‘;I- D‘;éﬁ/

615 1540

Plans prepared by:

PROJECTED TRAFFIC VOLUMES

Consulting Engineers
o1l SCHAUB DR, SUITE #202
RALEIGH, NC. 27606
(919)-851-6066

A A 2510 '1Ko & ASSOCIATES, P.C.
41345 DAVIS DRIVE 42310




PROJECT REFERENCE NO. SHEET NO.

7/2/99

REVISIONS

U—-4026 20
12/29/03 REVISED R/W, CE AND PDE ON PARCEL 12 U—4026B  »w sHET No. /5
2/4/04 PAOPERTY NAME CHANGE PARCELS 6°& 8 :o%v DESIGN HYDRAULIS
3/16/04 REVISED PARCEL NO. 6 TO PARCEL NO. 6F & 6G INEER E ENGINEER

3/29/04 REVISED PARCEL NO. 8 TO PARCEL NO. 8A
' PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

Dan\Permits\u4@26_permt.20.dgn

B

u45®25.ko\h

00
Associates,

/2
|

&

F

AY

Fo

37

FOR_TDE AROUND POND
SEE PLAN SHEET 19A

- \ /

= Y
=~ \ g

. s BeERm DITcH ] STD BERM DIVCH
SEE DITCH DETAIL K| | .. - SEEDITCH DETAL K

' SID.BERM DITCH
" SEE DITCH DETAIL K

-MATCHLINE- STA. 202 +00.00 SEE SHEET NO. 19
~MATCHLINE- STA. 214+00.00 SEE SHEET NO. 21

. CLASS *B” RIP
B -
/ -
/ A EST. 444 SY Ff 3, . : -
. ’ ’ . EST. 331 CY DDE " ’
Pl v - | TR DEAL M - LR OON ‘
. STA. 205400 - ; |, A, LT : : :
K% LaE R / STA.215+00 RT 5 & LT T L o0 pe Oakh Meake) — N oL T
& I Beane & v a o B by LA ) o ) Lo - ’ e
| T 1 N
- W n 0 — N . . . : . % o
PR PEAN SHEET 198 s — SN ™~ L e N o P
7 / i § Tl LT ~ - . DEVELOPEWENT DRIVE /4@“1 T
/_‘ ——— == 12004 ADT §—§:§ - \ /\ ' q'(
e J Le— PERMIT et A 1540 ﬁ% & f/
] < 615
/ PERMII SITE 6 P ) IR Plans prepared by:
1<) - P7777722] DENOTES TEMPORARY L 20 '
V - PL A VIEW ) SURFACE WATER LOSS Z;ﬁmws DRIVE - 42910 Ko & AS.SOCIAIES’ F.C.
/ D7 TS S | ) Consulting Engineers
DENOTES MECHANZED ! PROJECTED TRAFFIC VOLUMES k o smﬁ’gﬂm e

i (919)-851-6066

it




PATIP\u4026 _koNhydro\Dgn\Per mits\u4026p_site6.pfl

2/2/2005

4:30:57 PM

310

300

290

270

PROJECT REFERENCE NO, SHEET NO.
U-4026 20-PFL
ROADWAY DESIGN HYDRAULICS
ENGINER

PRELIMINARY PLANS

PO NOT USE FOR CONSTRUCTION

A

| V%
L

280 ZXRH

204

PROFILE ALONG ROADWAY
SITE 6

S| %2 -
u\i r‘% % 310
+ + |+
Pl = 204+55.00 3¢ 2|6
EL = 27920 S SR
Ko 2 N 300
V = 75 MPH | NKEAK
| T
PROPOSED GRADE )
1 r — 290
____________ 280
EXISTING GROUND
270
' 205 206 207 208 | o 210

- 209

NORTH_CAROL INA
DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
350i8.11 (U-4026)

DAVIS DRIVE (SR I6[3/1999) FROM 390 NORTH OF
MORRISVILLE-CARPENTER RD (SR 30i6) TO NC HWY 54

HORIZONTAL SCALE:I'= 50'
VERTICAL SCALE:I'= 10

' SHEET% Ol;éf

DATE: 02-04-05




7/2/99

PROJECT REFERENCE NO. SHEET NO.
REVISIONS i . n 40.;_16—;026 lg/
= RW SHEET NO.
2/4/04 PROPERTY NAME CHANGE PARCELS 6 & 8 ' A HL ;‘; A ROADWAY DESIGN TORAULCS
2/4/04 REVISED R/W PARCELS 6 & 8 ) ENGINEER ENGINEER
3/25/04 REVISED PARCEL NO. 14 TO PARCEL NO. 13A & NAME CHANGE
3/29/04 REVISED PARCEL NO. 8 TO PARCEL NO. 8A & 8B PRELIMINARY P
LANS
2/23/05 REVISED TRAIL DO NOT USE m; CONSTRUCTION
25 [ 50
SCALE:{" = 100

.

dro\Dgn\Permns\u‘mEG.p.ermlt_Zl.dgn

¥

\udB26 . ka\
Associates,

3/22/2
f.fu: P oo
"D

EISAL INC.

SEE DITCH DETAIL F AKD) -
B B 3 N\ RS e &
JCLASS | RIP RAP \ PB 0I38 PG Ol67 .
[SEE DITCH DETAIL FF N o ) .
O\ % F
e\ % -
T\F . / ~
e, 210565
O\ -
. A LEGEND
¢ , | ‘ B2 sivace waren Loss
END OF JURISDICTIONAL LIMITS . : D75 watvem ross-
SITE 6 PERMIT SITE 6
CON'T . ’ B Plans prepared by:

PLAN VIEW | KO & ASSOCIATES, P.C.

Consulting Engineers
loit SCHAUB DR., SUITE #202
RALEIGH, N.C. 27606

(919)-851-6066

AN




PROJECT REFERENCE NO. SHEET NO,

7/2/99

REVISIONS : U-4026 2/
2/4/04 PROPERTY NAME CHANGE PARCELS 6 & 8 3 Wl l: oﬁfggmmw SHEET NO-HYD!A f‘cs
2/4/04 REVISED R/W PARCELS 6 & 8 : < >, P
3/25/04 REVISED PARCEL NO. 14 TO PARCEL NO. 13A & NAME CHANGE
3/29/04 REVISED PARCEL NO. 8 TO PARCEL NO. BA & 88 - ENGINERR
2/23/05 REVISED TRAIL PRELIMINARY PLANS
2 o so DO NOT USE FOR CONSTRUCTION

SCALE: I* = 100"

F_L];nEJ:r-o\[:lgn\F‘e:—mxts\«J"JQ')ZE_|:aer‘lnl’c_21.dr_.]r1

[PAu4026_ko\h
Associates, F.C,

342272005
& 200

by
ce

RIP RAP ENERGY .
.|pt ATol-r N3

" Iwiglass IRP RAF /N
" |SkE DCH DETALFE

o \‘ . B P o PG%WN - N -/ | 5 B . &(J
Vai

— .- ) . o . ..=ffi LEQEm
- P2 Sieace waten Loss

D222 waven woss: "

END -OF*JURISDICTIONAL LIMITS

SITE 6 BN PERMIT_SITE 6

CON‘'T .
. W : Plans prepared by:
| PLAN VIE KO & ASSOCIATES, P.C.

Consulting Engineers
101l SCHAUB DR, SUITE #20Z
RALEIGH, N.C. 27606

(919)-851-6066




4:31:.04 PM

PATIP\u4026 _ko\tydro\Dgn\Permits\u4026p_slte6.pf |

2/2/2005

310
300
290
=

270

PROJECT REFERENCE NO. SHEET NO,

PIPE HYDRAULIC DATA
36" RCP STA.2I5+7 —L—

DRAINAGE AREA = [70 AC
DESIGN FREQUENCY = 50 YRS
DESIGN DISCHARGE = 49 CFS
DESIGN HW ELEVATION = 29850 FT
100 YEAR DISCHARGE = 60 CFS
100 YEAR HW ELEVATION = 29945 FT
OVERTOPPING FREQUENCY = 100— YRS
OVERTOPPING DISCHARGE = 57 CFS
OVERTOPPING ELEVATION = 29900 FT

U078 SI—FEL

ROADWAY DESIGN HYDRAULICS
ENGINER ENGINEER

e PRELIMINARY PLANS
‘HL ;. DO NOT USE FOR CONSTRUCTION

Pl = 2/4+65.00
EL = 301.25

PVC STA 210+70.00
EL= 29263

—
—— — ——

R A

212 213 _ 214

PROFILE ALONG ROADWATY
SITE 6

300
290
280

36" RCP

(OPEN PIPE

TIED TO 2GD _

| 270
216

NORTH CAROLINA
DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
35018.L1 U-4026)

DAVIS DRIVE (SR 1613/1999) FROM 330‘ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30i6) TO NC HWY 54

HORIZONTAL SCALE: I"= 50"
VERTICAL SCALE:I"= I0' 7\6

DATE: 02-04-05 SHEE@_ oé.{




-2

7/2/99

2/4/04 PROPERTY NAME CHANGE PARCELS 6 & 8
2/4/04 REVISED R/W & TDE PARCELS 6 & 8
3/8/04 REVISED R/W & CE TO PDE PARCEL 14

. 3/16/04 REVISED PARCEL NO 6 TG PARCEL NO. 6H & 6I
3/25/04 REVISED PARCEL NO 14 TO PARCEL NO. 13A & NAME CHANGE
3/29/04 REVISED PARCEL NO 8 TO PARCEL NO.
7/2/04 KAME CHANGE PARCEL NO. 15

2/23/05 REVISED TRAIL

gn\Psrmits\udB26_permit.22.dgn

cr o \D
C.

¥

2372005
iR %26 kon
o & Associotes,

24'/
ﬁ-l

PROJECT REFERENCE NO. SHEET NO.
U—4026 22
5 | J—40268 ww_sHeT No. 7
Vs i@;o ROADWAY DESIGN T HYDRAULCS
ENGINEER ENGINEER

DO NOT USE FO

PRELIMINARY PLANS

CONSTRUCTION

—MATCHLINE- STA. 226 +00.00 SEE SHEET NO. 2]

GRS

ap-5<

PERMIT SITE 7

LEGEND

072777727 DENOTES SURFACE
V27 watew toss

PLAN VIEW

Plans prepared by:
KO & ASSOCIAIES, P.C.

Consulting Engineers
101l SCHAUB DR, SUITE #202
RALEIGH, N.C.
(919)—851-6066

27606




7/2/99

PROJECT REFERENCE NO. SHEET NO.

REVISIONS Tt =
/ ] 3} {/—40268 ®rw sHET No. 7
AN ey ROADWAY DESIGN T TORAILG

2/4/04 PROPERTY NAME CHANGE PARCELS 6 & 8 DWAY D 7

2/4/04 REVISED R/W & TDE PARCELS 6 & 8 GINEER

3/8/04 REVISED R/W & CE TO PDE PARCEL 14

3/16/04 FEVISED PARCEL NO 6 TO PARCEL NO. €H & 6I

PRELIMINARY PLANS
3/25/04 REVISED PARCEL NO 14 TO PARCEL NO. 13A & NAME CHANGE

2s o 50 DO NOT USE FOR CONSTRUCTION
3/29/04 REVISED PARCEL NO B TO PARCEL NO. 8B —
7/2/04 NANE CHANGE PARCEL NQ. 15 SCALE T = T00
2/23/05 REVISED TRAIL

ko\lycéro\Elgn\Permxts\u‘lDZS_permn_Z?_‘.dgn

Associates,

Q.
u4%25.

223150
o &

£

L STET A
» PSTA, 2294997 ' — e

7/

~MATCHLINE- STA.226+00.00 SEE SHEET NO. 21

p72777%77) DENOTES SURFACE
7/,///;7/4 WATER LOSS

PERMIT_SITE 7_
PLAN VIEW

Plans prepared by:

'KO & ASSOCIATES, P.C.

Consulting Engineers

loll SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606

(919)-851-6066




PATIP\u4026_ko\tydro\Dgn\Permits\u4026p_site? pf!

4:31:31 PM

2/2/2005

310
300
__ggg
280

270

PROIJECT REFERENCE NO. SHEET NO.

- -
d@' PRELDNRY. PLAS
o
S
o
ve}
Ny
40.00 Q Pl= 23045000 S
Pl = 228+40. . )
EL = 31105 < EL = 304 @ 310
Ve = 290’ f— VC = |30 S o
K = 362 “e K =126 MY
V = 75 MPH ols V=75mPH =[S
a_|™ n|M
E L N I, 300
T | T |
. +07300 |
~0.3048 \ .
................. %.-- — 04_8/_ — - é’ _ _——_—__._-__’/.— 290
o T T EXISTING
GROUND
280
STRUCTURE HYDRAULIC DATA —_—
EX.66' RCP & PROP.72*
STA 23043
DESIGN DISCHARGE = CFS
DESIGN FREQUENCY =50 YRS
DESIGN HW ELEVATION = 2984 FT 270
BASE DISCHARGE ' = 900 CFS —
BASE FREQUENCY -0 YRS
BASE HW ELEVATION = 3000 FT
OVERTOPPING DISCHARGE = 1345 CFS
OVERTOPPING FREQUENCY = 200+ YRS 700
OVERTOPPING ELEVATION =306 FT NV = 286.55
) | EX. 66" RCP
‘ < ~ INV = 287.43 ,
228 | 229 o 230 231 232 NORTH CAROLINA

PROFILE ALONG ROADWAY
SITE 7

DEPARTMENT OF HIGHWAYS

WAKE — DURHAM COUNTIES
3508.L! (U-4026)

~ DAVIS DRIVE (SR I613/1999) FROM 390° NORTH OF
MORRISVILLE-CARPENTER RD (SR 30I6) TO NC HWY 54

HORIZONTAL SCALE:I" = 50
VERTICAL SCALE:I'= 10’

~ 23~ |
DATE: 07-06-04 SHEET@ ox&_ﬁ




DT IPAU4026 _koNydro\Dgn\Per mits\u4026p_slte7 pf|

2/2/2005

4:31:40 PM

PROJECT REFERENCE NO. SHEET NO.

[
A
Vg
Ik

_U-4026 __22~PFL
ROADWAY DESIGN HYDRAULICS
© T BNGINER * ENGINEER

PRELIMINARY PLANS| -

DO NOT USE FOR CONSTRUCTION

PROFILE ALONG ROADWAY
SITE 7

DEPARTMENT OF HIGHWAYS

|®)
Q
0
V) .
& o
| Pl = 228+40.00 A Pl= 23015000 2 |
310 EL = 31105 < EL = 3104 2 310
Ve = 290 A ve = 1300 i
o K = 362 “s K=126 kS
V = 75 MPH Qe V=75 MPH  Xig
am nim
_300 N |1 300
T | |
_ : | +07300
290 A _0J048x [ 0, - 2%
T T EXISTING
GROUND
280 280
STRUCTURE HYDRAULIC DATA
EX.66" RCP & PROP.7Z2"
STA.230+3
DESIGN DISCHARGE = 820 CFSs | .
| DESIGN FREQUENCY =50 YRS N 270
270 DESIGN HW ELEVATION = 2984 FT a /Y
BASE DISCHARGE = 900 CFS )
BASE FREQUENCY = /00 YRS
BASE HW ELEVATION = 3000 FT
OVERTOPPING DISCHARGE = 1345 CFS o
OVERTOPPING FREQUENCY = 200+ YRS 72..' ‘
OVERTOPPING ELEVATION = 3106 FT INV = 286.55
| EX. 66" RCP |
| - INV = 287.43 |
228 229 | 230 | 231 232 NORTH_CAROLINA

WAKE - DURHAM COUNTIES
350i8.11 (U-4026)

- DAVIS DRIVE (SR I63/1999) FROM 330’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 3016) T0 NC HWY 54

HORIZONTAL SCALE:[I'= 50’
VERTICAL SCALE:P*= 10’ 23

DATE: 02-04-05 SHEETZ 065’




PNTIP\u4026 _ko\tydro\Dgnm\Permlts\u4026p_.slte7 pri

4:31:50 PM

2/2/2005

310

300

290

280

270

! ¢ STA.229+99.7 ~-L—; ELEV. = 310.52

. RETAIN AND EXTEND 66" RCP

PROJECT REFERENCE NO. SHEET NO.

U-4026 22—PAS
ROADWAY DESIGN HYDRALILCS
ENGINERR ENGINEER

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

PROFILE ALONG STRUCTURE
SITE 7

PROPOSED | SUPPLEMENT WITH 72* SPIRAL WELDED STEEL
EXIST. 50 YR. EXIST. 100 YR.  ROADWAY | PIPE, I* THICK
ELEV.= 3112 ELEV.= 31L3 SECTION I
ivd hv2 i 310
I
|
1
|
! 300
|
) }
LEFT AND RIGHT j
RECENT DRIFT
. TOP OF BANK :l - ELEV.295.9 /| prop. 72' SPIRAL WELDED STEEL PIPE, ToP of BANK
—_— g - /
~~~~~~~~ — “EXIST. | @ 66’ CONC. o '
_____ R B NWS (RETAIN_ AND EXTEND), e T T s - T T — 290
—— g —= i===£%ggg%::_ow-&%" N —
/ 0_22[_ 7 T \ 2/ - — — /. —
EXISTING PROP 66" INV Qeeh = loo — \ I N
ELEV. = 287.4 : STREAM BED
STREAM BED , EXISTING INVERT RO 56 PROPOSED
PROP. 72" INV ELEV. = 287.45 o, 1oy STREAM BED 280
ELEV. = 286.8 ‘ EXISTING INVERT .
(BURED | FT) ELEV. = 287.4’ ELEV. = 286.3
270
200’ 150’ 100’ 50’ 0 50’ 100’ 150° 200’ NORTH CAROLINA

DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
350iB.L1 (U-4026)

DAVIS DRIVE (SR 16[3/1999) FROM 330° NORTH OF
MORRISVILLE-CARPENTER RD (SR 30I6) TO NC HWY 54

HORIZONTAL SCALE: I'= 50°
VERTICAL SCALE:F= 100 37

DATE: 02-04-05 - SHEE@ OF _é_;




7/2/99

PROIECT REFERENCE NO. 'SHEET NO.
REVISIONS T 26 53
(/—40268  »w SHEET NO. 8
ROADWAY DESIGN HYDRAULIGS
3/16/04 REVISED PARCEL NO. 6 TO PARCEL NO. 6H o 7 i
3/25/04 FEVISED PARCEL NO. 15 TO PARCEL NO. 15A & DwAY

REVISED PARCEL NO. 15 TO PARCEL NO. 17A & NAME CHANGE
7/2/04 WE CHANGE PARCELS 15, 17 & 17A

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

gn\Permits\u4@26_permit_23.dgn

3/22,2005
IP\u4025_ko\h’ydro\D
o & Associates, P.C.

By

@

KEYSTONE OFFICE 100 - 200, LLC

TOE PROTECTION W/
\ PERMANENT SOIL
O TREINFORCEMENT

\ “T\\EST- 107 Y
_EE DITCH DETAIL O
A\ A

X0

TOE PROTECTION W/
PERMAN

REINFORCEMENT MAT
SEE DITCH DETAIL O

% KEYSTONE WAREHOUSE
PARK OWNERS ASSOC INC

KEYSTONE_TECHNOLOGY
PARK OWNERS ASSOC., INC

TECHNOLOGY VII- DX, tLC

Plans pr;pcred by: i
KO & ASSOCIATES, P.C.

Consulting Engineers ,
1011 SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606
(919)-851-6066

PERMIT SITE 8 )
D702 Sneace warew L0ss
PLAN VIEW VA7 SoiEs e

o\




SHEET NO.

7/2/99

PROJECT REFERENCE NO.
REVISIONS U—7026 53
U—40268B  ww sHEE NO. 18
3/16/04 REVISED PAACEL NO. 6 TO PARCEL NO. 6H ROADWAY DESIGN HYDRAULICS
3/25/04 REVISED PARCEL NO. 15 TO PARCEL NO. 15A & ENGINEER ENGINEER
REVISED PARCEL NO. 15 TO PARCEL NO. 17A & NAME CHANGE

7/2/04 NAME CHANGE PARCELS 15, 17 & 17A
PRELIMINARY PLANS

] 50 DO NOT USE FOR CONSTRUCTION

SCALE: I = 100"

gn\Parmits\ud@26 permit.23.dgn

dr o0

¥

C.

/20085
[PAu4B26 ko \h
& Asscciatas,

147029

T
(<]

@

KEYSTONE OFFICE 100 - 200, LLC

\*)
O
QC

TOE PROTECTION W/
PERMANENT SOIL
REINFORCEMENT MAT
EST. 18,

SEE DITCH DETAIL O

KEYSTONE TECHNOLOGY
PARK OWNERS ASSOC,, INC

TECHNOLOGY VE- IX, LLC

B8] JENOTES TEMPORARY KO & ASSOCIAIES, P.C.

ot ¥?

PLA N VIEW ' &7/ PENOTES SURFACE l Consulting Engineers

PERMIT SITE 8 | Lecen Pl g o7

N

N

7 WATER LOSS 1011 SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606

(919)-851-6066




AT IP\U4026 _ko\hydro\Dgn\Permits\u4026p._.site8.pf |
L 4:32:22 PU

2/2/2005

| | (RTIND =\l -
oy 000 Pl = 24/+90.00 4N Y| | [T R
EL = 320.2F 50 _ 35,258 0y
VC = 80 _ Qo
K = 364 6 = {5454 :1 3
V = 80 MPHQ|Z YIS S{ B3
S ST G| Q=
340 SIS > | s NN 340
0 |k ~ S .
5IE 38 NE Yk
~ PROPOSED GRADE S =R NN SN o
330 (RT.LNJ E % n|M (8 " g " ";7 330
%) I, < ~J s I, .
© I § n T @ a "”'IIIE +72/0%
-~
| il 18502 (RTLN. = |
320 096524 (RTAN- o X ”‘______A__‘_;'_'_';;‘i;-,————-——"“"'““"‘""a. SIS . |
IV — A" SR0POSED GRADE | S é S| - EXISTING GROUND
Sl T LS qI=
S|=0 * NH NN
310 2= ¥\ NI 310
0| T NN N lif R
2T L ex 2 &M ur PIPE HYDRAULIC DATA
B CONC. ol NI EX.54' RCP STA.24/+27 —L—
__300 i T|T S prawsse ArEA -780 a | 300
N £y 541 RCP DESIGN FREQUENCY =50 YRS
a | - (LTAN) DESIGN DISCHARGE =/50 CFS
Pl = 242+00.00 DESIGN HW._ELEVATION = 3I60 FT
l n 100 YEAR DISCHARGE =190  CFS
EL = 32154 100 YEAR HW ELEVATION = 31377 FT
. . . VC = 90 OVERTOPPING FREQUENCY = gzo— YRS
= OVERTOPPING DISCHARGE = CFS
I:QPZE;- c/(%) f;ﬁf z%&gsAtf— /\; = gg MPH OVERTOPPING ELEVATION = 32000 FT
DRAINAGE AREA =28 A : o
DESIGN FREQUENCY =50 YRS |
DESIGN DISCHARGE = /30/691 Ic__Frs A |
DESIGN HW ELEVATION = |
J00 YEAR DISCHARGE =12 CFS 240 24] 242 243 NORTH _CAROLINA
00 YEAR HW ELEVATION = 3I7l4 FT | ‘ . DEPARTMENT OF HIGHWAYS
OVERTOPPING FREQUENCY = 500+ YRS Y |
OVERTOPPING DISCHARGE = ?”90 f_f; S | : | WAKE - DIRHA COLNTES
VERTGPPING ELEVATIOV PROFILE ALONG ROADWAY |
- A DAVIS DRIVE (SR I613/1999) FROM 330’ NORTH OF
SITE 8 _ MORRISVILLE-CARPENTER RD (SR 3016) TO NC HWY 54
' HORIZONTAL SCALE: [*= 50/ .31
VERTICAL SCALE:I'= 10 )
DATE: 02-04-05 SHEEl‘g_ OF é_(




7/2/99

ko \hﬁcéro\Dgn\F’erm\‘Ls\u4@26.perm)t.26.dgn

[P\u4026.
Assoclates,

)

1 2272005
]; Q0!

i\

D

REVISIONS

3/16/04 RIVISED PAACEL NO. 6 TO PARCEL NO. &
4/19/04 NME CHANGE PARCEL NO. 22

7 OPE STAKE LN

PROJECT REFERENCE NO. SHEET NO.

U—4026 26

U—=40268 ww_sHeer No. 2

ENGINERR

3] ROADWAY DESIGN - HYDRAULICS
ENGINEERR
4‘@‘

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

SCALE: T = 100

—~MATCHLINE- STA. 274+00.00 SEE SHEET NO 25

PROP. 1160 L.F. OF 16" WATER MAIN

PERMIT SITE 9

PLAN VIEW

STA. 286+57.6

: CROSS VANE ]
EE DETAIL SHEET 2-CC[}

EST. 26 TONS
EST. 48 SY FF

CHANNEL RELOCATION
SEE DETAIL SHEET 2-BB

STATE STREET BANK
& TRUST CO.

/I e

3 LAT. BASE DITCH W/

ROCK VANE CLASS "B RIP RAP
SEE DETAIL SHEET 2-DD E(E)El sﬁgANTmFS

EF 27
SEE DITCH DETAIL F

~MATCHLINE- STA. 286 +00.00 SEE SHEET NO. 27

365

Ko

Plans prepared by:
& ASSOCIATES, P.C.

r7z7777771 DENOTES TEMPORARY
7% sureace water Loss

D v oo™ tou

VAN

Consulting Engineers
SCHAUB DR., SUITE #202
RALFEIGH, N.C. 27606
(919)-851-6066

3
£




REVISIONS

7/2/99

3/16/04 REVISED PARCEL NO. 6 TO PARCEL NO. 6J

4/19/04 NAME CHANGE PARCEL NO. 22

lP?\:‘;Eg)ﬁst:s\lhﬁ-%fo\[]gn\?ermlts'\ulmZG_permxt_ZS.dgn

3,22/2005
N\
Y

k)

PROJECT REFERENCE NO. SHEET NO.

U—4026 26
U—40268 ®w_sHEsT No. 2l
ROADWAY DESIGN HYDRAULICS

ENGINEER : ENGINERR

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

~MATCHLINE- STA. 274+00.00 SEE SHEET NO 25

STA. 286+57.6

S PERMIT_SITE 9

PLAN VIEW

ROCK VANE
SEE DETAIL SHEET 2-DD

. L ESTARSY P
» ~ [, [EHANNEL .RELOCATION =
._"|SEE DETAIL SHEET 2-BB..- = "~

B -~
UST. €O~ -

3’ LAT. BASE DITC]
CLASS “B” RIP RAP w
SEE SatEJET 27 =

SEE

DITCH DETAIL F

-MATCHLINE- STA. 286 +00.00 SEE SHEET NO. 27

%9
F) o5~

LEGEND

&

Plans ; prepared by:

e ' KO—&—ASSOCIATES, P-C.— -
7] DENOTES TEMPORARY - -
J2A SURFACE WATER LOSS Consulting Engineers
DENOTES SURFACE L 101 SCHAUB DR, SUITE #202
Z4 WATER Loss RALEIGH, N.C. 27606
(919)-851-6066




PATIP\U4026._ko\hydro\Dgn\Permliis\u4026p_site9.pf |

4:32:59 PM

2/2/2005

300

290

- 280

270

260

¢ STA.286+57.6 -L-; ELEV. = 303.49
“RETAIN AND EXTEND 66" CONC

PROJECT REFERENCE NO. SHEET NO.

U—4026 126327 —PAS(S
ROADWAY DESIGN HYDRAULICS
ENGINER ENGINEER

PRELIMINARY PLANS

DO ROT' USE FOK CONSTRUCTION

!
I
gggg%ﬁ? | SUPPLEMENT WITH 48" SPIRAL WELDED STEEL PIPE, 0.625" THICK
SECTION :
! \ : -
/ ! N EXISTING GROUND ALONG
. / ! \ , EXISTING CULVERT
¢ - PROPOSED ———i / i CENTERLINE
GREENWAY ! / | \
PROP ! / i \ PROP. 48" RCP
48" RCP ' / : \ LEFT AND RIGHT - —290 _
! / F BAN ——
TOP OF -/ PROP.48' SPIRAL WELDED; STEEL PIPE g fTOP OF BANK -
BANK - e ——
P OF HIGH \L / € BED EL = 280.8 . \l__ ’ —_f—
- 48 _ _ e —— ——
LOW BANK N |[ L
- 1 ! P s - .
EXISTING \——" A .I5%. - 48" T PRI | e p—— 280
STREAM BED \ '\ — TS e — e i_ .o . £9V
T - —————a—— EXISTING
57377 J STREAM BED
PROP. 48" INV ELEV. = 279.1 - : =1 PROPOSED
PROP. 66" INV ELEV. = 277.6 PROP. STREAM BED
PROP. 66" RCP 66" RCP PROP. 48" INV ELEV. = 282.2 270
. V. = 278.09
EX 66°INV ELE PROP. 66" INV ELEV. = 280.7 (BURIED [FT)
EX 66" INV ELEV. = 279.99
260

200’ 150’ 100’ 50’ 0 50’ 100’ 1507 200’

NORTH CARGCL INA
DEPARTMENT OF HIGHWAYS

PROFILE ALONG STRUCTURE
SITE 9

DATE: 02-04-05

WAKE - DURHAM COUNTIES
35018.L1 (U-4026)

DAVIS DRIVE (SR I6[3/1999) FROM 330’ NORTH OF
MORRISVILLE-CARPENTER RD {SR 30I6) TO NC HWY 54

" HORIZONTAL SCALE: [ = 50"
VERTICAL SCALE:['= 10"

sefB o L]




PATIP\u4026 _ko\tydro\Dgn\Permits\u4026p_site9.pf

2/2/2005

4:33:05 PM

300

290

280

270

260

PROJECT REFERENCE NO. SHEET NO.

EXGUS) | e

U-4026 26&27 —PFI(G
ROADWAY DESIGN HYDRAULICS
ENGINERR - ENGINEER

PRELIMINARY PLANS

285

286

287

288

PROFILE ALONG ROADWAY

SITE 9

PROPOSED
GRADE -
————————— ———— ~1.20613 300
ool 1290
STRUCTURE HYDRAULIC DATA =
EX.66" RCP & PROP.48"
STA.286+70 |
DESIGN DISCHARGE =460 CFS N 0
DESIGN FREQUENCY = 50 YRS [ 280
DESIGN HW ELEVATION =2899 FT \/
BASE DISCHARGE =50  CFS | | -
BASE FREQUENCY =/00 YRS
BASE HW ELEVATION =293 FT
OVERTOPPING DISCHARGE =675  CFS
OVERTOPPING FREQUENCY = 200— YRS PROP. 48" 270
OVERTOPPING ELEVATION = 2974 FT £/V
INV. 280.8
EX..66" RCP
INV = 279.3
| 260

289

NORTH _CAROLINA
DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
35018.1.] (U-4026)

DAVIS DRIVE (SR I63/1999) FROM 330’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30i6) TO NC HWY 54

HORIZONTAL SCALE:I'= 50
VERTICAL SCALE:|*= [0/

: LINAY

DATE: 02-04-05




7/2/99

/e
! P

>,

EST. 1295 CY DDE
ALL RADII TO CENTER

ROCK VANE

STREAM
STREAM STA 10+45.00 SEE DETAIL SHEET 2-DD
F("'SEE DETAIL SHEET 2-DD

PRQIECT REFERENCE NO. SHEET NO.
REVISIONS U026 -5B
MW SHEET NO.
Lﬁm ROADWAY DESIGN. "~ HYDRAULICS
i ENGINEER ENGINEER
{ ] . ; 0 83
‘6?:" [N NC GRID
Ut Fﬂi ABANDONED PRELIMINARY PLANS
SR 195 CY
£
PT 1047533 ™~
L Jou
P"JJ / ! c- c2
4 Pl Sta [0+09]5 Pl Sta 1046185
BEGIN NATURAL CHAN A= 28 3F Q2L (RT? A= 742V 352(T)
SIREAM STA 10+00.00 D = [|59°09 78 D = 229 |0 592
- STA 283+8K12 / ASS 71 RIP RAP L= 1792 L= 3245
141.83 * (RT) HJ J/ lfﬂ;étiféuswn T = 9I5 T = 1856
4 /o .; EF R = 3600 R = 2500
ND‘ iR L =2 o
: E TURAL CHANNE
: 3 STREAM 3= PISta [1+22.86 PI Sta 1149645
ROCK CROSS'VANE SIREER o 248131 = A2 0T 36 299 (RT) A= 708" 35F (T)
STREAM STA/10+00. 8537 ' (RT) - D = 31818 356" D = 229° /0 592
SEE Dm;ﬁ-oaa;/z-/cc — % = 3255 g._ = 54&’;’_;; "
, // % R =800 R = 2500
» / -y 1
23 24 7 w
5“3 ! / , ! < N 50°49 141 'v.,' c-5
. A + B
e D o7 143259 £C 1202433 x, Pl Sta 1243153
5 // / y . N Tr35°234W. . A= 20°46" 093" (RT)
D Jj . Vo D = /5909 75"
> L8 N 4533 I E PT 1240666 |3’ LAT.BASE DITCH W [ = /305
y; /" / PC /45554 [ CLASS “B” RIP RAP T = 660
/7 A '3 SEE NATURAL CHANNEL y - R = 3600
/o { ~3 B AlLe SHEET 2CC 5 MIN. BANKFULL BENCH
Ay 4§ 2.0 BASE w2.55:1 SIDE SLOPES ROCK VANE
rSE 26ILF @ 0.85% GRADE STA 11+57.00

gﬁo\ %n\Ferm\ts\u4ﬂ26pdatmls.dgn

g
lac

//(:C' -3 OF CHANN?L :
— 290
290 |-
- 288
288 |
286
286
284
284
282
282 )
280
280
278
278
27
276 .
——H— ' AR 274
274
272 — Plans prepared by: ) 272
: j'KO & ASSOCIATES, P.C. | 270
270 = Consulting Engineers .
ns8 : e : : . Tout SCHAUR DR, SULIE #202 268
e T FOR L~ PLAN, SEE SHEET 26 [T (919)-851-6066 266
266 12+00 +60

LG




PROJECT REFERENCE NO. SHEET NO.
U—~4026 2-CC
MW SHEET NO.
NOTES: . ROADWAY DESIGN " HYDRAULICS
L CONTRA HALL LAYOUT THE CHANNEL ALIGNMENT
- ;I}E:H SMLcEg:S%T OF STAKING OUT THE CENTER OF EACH ENGINER ENGINEER
RADIUS, SCRIBING THE CENTER LINE OF THE CHANNEL FOR EACH .
* BEND USING THE INDICATED RADIUS, AND SCRIBING CENTERLINE )
OF THE TANGENT SECTIONS BY CONNECTING SUCCESSIVE BENDS l PREL. ARY
WTH A STRAIGHT LINE. IMIN P
2. FELD ADJUSTMENTS OF THE ALIGNMENT MAY BE REQUIRED TO . mnwmmmvgne.ﬂNs
AVOID CERTAMN OBSTACLES. APPROVAL BY THE ENGINEER OF THE
STAKE-OUT ALIGNMENT SHALL BE REGURED PRIOR TO INITIATION
OF THE CONSTRUCTION OF THE CHANNEL.
e oo o e e | | MORPHOLOGICAL MEASUREMENT TABLE
4. BEGIN AND END STREAM ELEVATIONS SHOULD BE CHECKED PRIOR
T0 CONSTRUCTION TO ENSURE PROPOSED STREAM GRADE [AND VARIABLES EXISTING  |PROPOSED | REFERENCE
ELEVATIONS) ARE. ACCURATE. ELEVATIONS MAY VARY FROM PRIOR CHANNEL | REACH | REACH
SIRVEYS. i LOCATION gEEgg HOLLOW gEgl? HOLLOW %U’T‘w;mcg% TRIB
) I STREAM TYPE 63/4 c4 5 ROCK ﬁfﬁ" VANE
podt. : ‘ 2) DRAINAGE AREA 140Ac 140Ac 65Ac NOTES:
3) BANKFULL WIDTH | 1: ALL STONES ARE TO BE STRUCTURE STONE.
. 6.Ift 9.0ft I+ 2 m% SHALL ?E pﬂ%‘:‘ﬁ?
4) BANKFULL MEAN DEPTH 0.TF+ 0.9t 0.7f+ D LINANG WIRH FILTER paBRi T o-S7
5) WIDTH/DEPTH RATIO 8 i0 5.4 ‘ 3+ DIV BV TE DESTONER. S "\ BE ADJUSTED TO
T 4. A DOUBLE FOOTER BOULDER SHALL BE UTILIZED
6) BANKFULL CROSS-SECTIONAL AREA 4.5sq.ft BJsq.ft 8.0sq.ft s IN SAND BED um”:#.‘.’m
) BANKFULL MEAN VELOCITY 5.fps 3.0fps 2.4ps BE NATIVE STONE O svar ROCK, CUBICAL GR
8) BANKFULL DISCHARGE, cfs ?23cfs 23cfs ITcfs FILTER FABAIC SHALL BE PLACED ON THE UPSTREAM
9) BANKFLLL MAX. DEPTH 125t L6f+ L85t SEDTMENT THIOUG BOULDER CAPE. FILTER FABNTC
SHALL EXTEND FROM THE BOTTOM OF THE FOOTER
10) WIDTH OF FLOCDPRONE AREA T+ 28+ 59f+ o MR Sl
1) ENTRENCHMENT RATIO ‘ LI 3l 5.3
12) MEANDER LENGTH 3 - 34ft 63 - I08Ft 20 - 42t
[3)RATIO OF MEANDER LENGTH TO - g
BANKFULL WIDTH 2.- 5.6 1.0 - 12.0 .8 - 3.8
14) RADIUS OF CURVATURE 5 - 7§t 18 - 365+ 6.6 6Ft RO 143,or roree
Y RATIO OF R‘V‘P"%i OF CURVATURE 08 - 28 20 - 4.0 06 - L0
(1] N
PEbk TRER WATTIG 1 16Y BELT WIDTH Bft 21 - 54f+ 3BFt
' IT) MEANDER WIDTH RATIO 3.8 3.0 - 6.0 3.4
) S|N#|osm TSTREAM LENG TH7 VALLEY = 25 23
TYPICAL PLAN 19) VALLEY SLOPE 0.0M2 Ft/ft | 0.005 £/t | 0.08 F/ft
NOT TO SCALE § 20) AVERAGE SLOPE 0.0i74 ft/¥+ | 0.0084 /£t | 0.0164 f+/+
0.0000 ft/f+-
2 & 2D) POOL SLOPE 0.0000 f1/+| 0.0000 ft/Ft | o001 #+/4+
|
: oL - To_- POOL L) 5 B AT g oL SLOPE TO 0.0 - 0J 0.00 0.00 - 0.07
g S 23) MAXUMUM POOL DEPTH L5FF 23+ 2.78Ft
g 247 RATIO OF POOL DEFTH T0
| TeooL | oiE . RFFLE | RN | P | GDE | RFAE | AVFRAGE BANKFLI[ DFPTH 2.0 25 3.86
Ve L 2 st 25)POOL WIDTH B.77t B.5Ft 4T FrLTen 6 oe o AN AL BE BT
‘ S wl 261 RATIO OF POOL WIDTH TO a : .
= u . 4 £ BANKFULL WIDTH - L5 103
= i ° 8 2 27)POOL TO POOL SPACING 42 - 53f+ 5454 5 - 4Tft
z 8 ATI0 OF POOL 10 POOL SPACING
-2 -3 £ ; 2 ZEYRATIO OFFOOL. TO FOOL 5P 6.9 - 8.7 60 04 - 43
3 z g g 29)RATIO OF LOWEST BANK HEIGHT TO
v = S, " ® < BANKFULL HEIGHT(or max bankfuldeptty | H~ 5 w0 |- SECTION A-A
FLOW i
—— B .
MW o ’/W% . 1/3 OF PROPOSED  1/3 OF PROPOSED  1/3 OF PAOPOSED
BED MATERIAL < 7 ° . : . TWOFSTU‘IE&N.LBESETAIIINI“OFOJ Ff.v]
NOTES: . . mmmua.:wmmmmmxm'
ALL BE MEASURED . )
T e Do TANGE FiRoM THE MIDPONT OF THE UPSTREAM _ |
BEND TO THE MIDPOINT OF THE DOWNSTREAM BEND. .
ND
. 0 Moo MNP TR o0 TYPICAL PROFILE
SPACING VARIES. NOT TO SCALE N
c : | POOL WIDTH B.5ft. |
_g! Q . LIVE STAKES
L] BANKFULL WOTH THE EXISTING SUBSTRATE
g 5.9 CROSS SECTION  Aloniw oF e Rock
@ LIVE STAKES 1 .
° OR PLANTINGS N\
w
g TYPICAL FLOOD PLAIN SECTION ‘7‘}‘ 2 (’
3 VARIABLE SLOPE (Not To Scale |} Natural SITE 9
2 e : R 564, Flood Piain Ground _—
£ COR FIBER WA : P 27+, MIN | BANKFULL, 2. MIN
s I"—Zf"'-——l Futlre™ WIDTH
Z TRANSTTION HEIGHT LOFt. COR FIBER MATTING 1 N
& COR FIBER MATTING ——— » Fill Slope  ordy| 1y Plans prepared by:
‘é‘g e ' TERRACE WIDYH V. ' £E PL J ' KO & ASSOCIATES, P.C.
5; A ARIZS SEE PLANS - -
< TYPICAL RIFFLE_SECTION TYPICAL POOL_SECTION s Consulting Engineers
3% . NOT T0 SCALE SEE_CHANNEL DETAILS, SHT. NO. 1011 SCHAUB DR, SUITE #202
&G NOT TO SCALE : : l - . RALEIGH, N.C. 27606
g : ; (919)—851-6066
7 v




PROJECT REFERENCE NO. SHEET NO.

ROCK INLET SILL

SCALE: NTS

NOTES:
STONES ARE TO BE STRUCTURE STONE.

2 Aek'ﬁs BONREEN BOULDERS SHALL BE MINIMIZED
BY FITTING BOULDERS TOGETHER, PLUGGING

WITH STRUCTURE S A’AND NO.57

AND LINING WITH FILTER FABRIC,

- DIMENSIONS AND SLOPES WA MAY BE ADJUSTED TO

A DOUBLE EOGTER awwsnm SHALL BE UTILIZED

BED MATER

5. EooTenPBOULDERS AND SILL BOULDERS SHALL

BE NATIVE STONE OR SHOT ROCK, CUBICAL OR
ECTANGUUAR I X

AGSIPTABLE BOULDERS SHALL HAVE, THE FOLLOWING

MINIMUM DIMENSIONS; 3’ x 2 'x 1'.

~ W

FILTER FABRIC SHALL BE PLACED ON THE UPSTREAM
SIDE OF THE STRUCTURE TO PREVENT WASHOUT OF
SEDIMENT THROUGH BOULDER GAPS. F%TER FABRIC
SHALL

5
Sra\Eqn\Fermxts\u‘l@ZGpdatm].a.dgn

FILTER FABRIC
SILL BOULDERS
Low FLow anv
CHANNEL
AN NN = - ————
Al \
* Lo Swe T ouy #2
N

CHANNEL BENCH

10"

STREAM BED —

FILTER FABRIC

FOOTER BOULDERS

WILL BE PLACED INTO THE
EXISTING SUBSTRATE A MINIMUM
OF THE BOULDER DIAMETER

SECTION A-A

FILTER FABRIC

CROSS-SECTION

ROCK VANE

s: SCALE: NTS

NOTE

1. ALL STONES ARE YO BE STRUCTURE STONE.

2. GAPS BETWEEN BOULDERS SHALL BE MINIMIZED
BY FITI'XNG mna.s TOGETHER, PLUGGING

E STONE CLASS A AND KO.57

ND LINING 'ITH FILTER FABRIC.

3. DIMENSIONS AND SLOPES MAY BE ADJUSTED To
FIT BY THE ENGINEER.

4. A DOUSLE FOOTER BOULDER SHALL BE UTILIZED

B! E BOULDERS SHALL
BE NATIVE STONE OR SHOT ROCK, CUBICAL OR
HECTANGULAR IN NATURE.

FILTER FABRIC SHALL BE PLACED ON THE UPSTREAM

SIDE OF THE STRUCTURE TG PREVENT WASHOUT OF

SEDIMENT BOULDER GAPS. FILTER FABRIC
THE _FOOTER

THE BOTTOM OF
BOULDER TO THE FINISHED GRADE ELEVATION AND
SHALL BE PLACED THE ENTIRE LENGTH OF STRUCTURE.)

SLOPE OF VANE FROM CENTERLINE
TO TOP OF BANK SHALL BE 2-7%

TOP OF BANK X—EBGEQFIATER

PLAN VIEW

FILTER
FABRIC

WILL BE PLACED INTQ
THE EXISTING SUBSTRATE
A MINIWM OF THE BOULDER D

SECTION A-A

U—~4026 2-DD
WA SHEET NO,
ROAD/AY DESIGN HYDRAULICS

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

0

auitag

Y68

Plans prepa‘red by:
KO & ASSOCIATES, P.C.

Consulting Engineers
10l SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606
(919)-851-6066
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2/2/2005

4:24:18 PM

NATURAL CHANNEL DESIGN
UNNAMED TRIBUTARY TO HOLLOW CREEK

Right of Project Station 283+81 to Right of Station 285+80
Permit Site 8

The widening of Davis Drive from an existing two lane facility to a pfoposed
divided four lane roadway, in Durham County, will require that a portlonlof.an
Unnamed Tributary to Hollow Creek be relocated. The relocation of the ex1sthg
channel will occur from Right of Project Station 283+81 -L- to Right of'St§t10n
285+80 -L-, approximately 261 feet in length. The prgpo§ed channel relocation
is designed according to "natural channel" design principles proposed by Dave

Rosgen.

The Tributary's drainage area is mostly rural and wooded in natyre. The stream
was found to?be perennial in nature, having flow through the riffles and pools.

There is no hydraulic gage data available on this stream or on nearby streams.
Current discharges were estimated using the NCDOT procedures for rural
watersheds.

EXISTING CHANNEL

A representative portion of the existing channel was surveyed in detail for the
purpose -of channel classification. The existing channel was measured to have

an entrenchment ratio of 1.07, a width/depth ratio of 8.27, a sinuesity of 1.17 and
an average slope of 0.0174 ft/ft. A pebble count was preformed and ?hg chgnnel

was determined to be classified as G4 according to the Rasgen class;flgatzon
system. There was cobble identified within the reach surveyed, but it is not
present along the entire length of the reach sgrveyed. It appears'that the cobble
is part of a narrow band of geology and is acting as armor layer in the pavement.
It does not appear that the cobble is being moved by the bankfull event in the
downstream direction.

REFERENCE REACH

The reference reach data utilized in the design of this channel is from a
previously surveyed reference reach for a NCDOT stream mitigation project. The
reference reach channel utilized had a stream classification type C§ according

to the Rosgen classification system. The refergnce qeach had an entrenchment

ratio of 5.3, a width/depth ratio of 15.4, a sinuosity of 1.23 and an average slope
of 0.018 ft/ft. A pebble count was preformed and the channel was found to have

a classification of sand bottonm.

SITE 9

-shear stress from 1.67 to 0.43 (lbs/sq ft). The largest size particle recorded from

PROJECT REFERENCE NO. SHEET NQ,

U-4026 26-TXT(9)
ROADWAY DESIGN HYDRAULICS
ENGINERX . ENGINERR

PRELIMINARY PLANS

DO NOT USE Fof. CONSTRUCTION

PROPOSED CHANNEL

Based upon the existing valley type and the flood prone width desired, the
proposed channel design has a C4 stream type classification. Design data is
given in the attached table along with existing reach and reference reach data. A
proposed cross-vane will control the channel gradient upstream, while a culvert
crossing under Davis Drive will control the gradient downstream. Mean "bankfull”
depth was set at 0.9 feet. Above bankfull depth it is proposed to excavate an
approximately 35-55 foot wide flood plain (including the channel). :

It is believed that by forming a flood plain above bankfull depth channel stability
will be enhanced by reducing velocities for those discharges above the bankfull
discharge. This should lead to a more stable channel. It is anticipated that the
proposed channel will have a sand/gravel bottom. Maximum pool depths of 2.3

feet are proposed at outside bends of meanders. :

The affected section has been classified as a G type stream; it is entrenched and
has a low width to depth ratio. When converting a channel from a type G to C,

the design approach is to reduce the stream power to minimize degradation. The
proposed design has reduced the stream power from 25 to 12 (lbs/ft s) and the

the pavement during the pebble count was 80mm. Using Rosgen’s version of

Shields Curve the shear stress to initiate movement of a 80mm particle can be as

low as 0.30 (lbs/sq ft). The proposed shear stress of 0.43 (lbs/sq ft) will initiate
movement of the largest size particle recorded from the pavement. The

proposed type C stream will be a stable channel because the shear stress has

been reduced, which will minimize erosion, the addition of a flood plain, which will
provide a relief valve for higher than bankfull storm flows and grade control
structures at the up and down stream limits of the proposed channel.

Proposed channel stabilization is shown on the attached detail sheet. It is
anticipated that channel banks will be planted with native trees and shrubs
above bankfull depth. Cross Vane Structures will be utilized to control the
near bank shear stress in the meanders, along the proposed roadway.

NORTH CAROLINA
DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
35018.1.F (U-4026)

DAVIS DRIVE (SR 613/1999) FROM 390‘ NORTH OF
. MORRISVILLE-CARPENTER RD (SR 30i6) TO NC HWY 54

HORIZONTAL SCALE: F = 50
'

. VERTICAL SCALE:I'= |0* Q};//
DATE: 02-04-05 S*@ OF
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7/2/99

9/23/03 REVISED TDE & PDE ON PARCEL 23
3/18/04 REVISED PARCEL NO. 6 TO PARCEL NO. 8J & 6K

4/19/04 NAME CHANGE PARCEL NO. 22
6/25/04 REVISED CE & PDE ON PARCEL NO. 6K
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MON
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MON.- =

TOE PROTECTION W/
CLASS “B" RIPRAP
EST. 49 TONS
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SEE DITCH DETAL N

#,‘3/ - )’

oo

TFD——I—__—_ PDR

E——F T

A e e ey i 8
B —— — o GE STARE (NE

e
AT L]
. ;o y ______m_@’j?/‘f:-

i
A

2384

a U‘\‘Tﬁ

L

295

OP. 8 X 6’ RCBC EXTENTION
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RE PLANS FOR
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PROIECT REFERENCE NO. SHEET NO.
REVISIONS U—4028 57
U—40268  ww sHeT No. 22
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINESR

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

LAT. 2’ BASE DITCH W/
RAP

‘.'"aﬂ_‘.’ig

0
607
407
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3
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TONS
SY FF

CY DDE
H DETAIL F

o

7/

~MATCHLINE- STA. 286 +00.00 SEE SHEET NO. 26
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PERMIT

SITE 9

P”\umze.ka\lwqm\o
Assaciates, F.C.
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PLAN VIEW

3" LAT. BASE DITCH W/
RAP

. 244 SY FF
EST. 85 CY DDE
SEE DITCH DETAIL F

STATE STR! BANK

& TRUST CO.

LAT. “¥* DITCH
EST. 92 CY DDE
SEE DITCH DETAIL H

CIAL [AT. V" DITCH | |~

SPE
SEE DITCH DETAIL D

EST, 350 CY DDE
SEE' DITCH DETAIL BB

= [PROP: 1280 €7 . \OF
e N ZERC U

PROP. 8’ X 6’ RCBC
'W/T, INLET

TAPERED -
EE STRUCTURE PLARS FOR

S
DETAILS

wELB

— = SLOPE $TAKE LINE F

5" X 5’ BASE
PREFORMED
SCOUR HOLE
SEE DETAIL DD

TOE—|:

PERMIT SITE

STATE _STREET B,
& TRUST GLANK

STA. 293+82.1

STA. 298+ 00.00 SEE SHEET NO. 28

~MATCHLINE-

25 ]

50

SCALE: ¥ = 100
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PLAN VIEW

PHZ7777] DENOTES TEMPORARY
87775) sureace wATER 1085

L wavew ios

Plans prepared by:
KO & ASSOCIATES, P.C.

Consulting Engineers
101l SCHAUB DR, SUITE #202
RALEIGH, N.C. 27606
(919)-851-6066
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PROJECT REFERENCE NO, SHEET NO.

REVISIONS

7/2/99

9/23/03 REVISED TDE & PDE ON PARCEL 23
3/16/04 REVISED PARCEL NO. 8 TO PARCEL NO. 6J & 6K

4/18/04 KAME CHANGE PARCEL NO. 22
6/25/04 REVISED CE & PDE ON PARCEL NO. 6K

U-4026 o7

_U—40268 RW SHEET NO. 20

ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINER

NAD 83 T NC GRID

QUTLET CHANNEL W : X g /

CLASS "I RIP RAP 3

EST. 85 _TONS i L. 3 S

EST- 285 SY FF ! : ; .

EST 140 CY DDE - | .. . —

SEE DTGH  DETAIL GC : : <]
—

| [FROP. 8° X 6’ RCBC BXTENTION ]
- |SEE STRUCTURE PLANS FOR

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

PROP, 8’ X 6’ RCBC
W/T/ INLET

—MATCHLINE- STA. 286 +00.00 SEE SHEET NO. 26

PERMIT SITE 9
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EST. 92 TONS

- EST. 244 SY. FF .
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PLAN VIEW
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Plans prepared by:
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Consulting Engineers
ol SCHAUB DR., SUITE #202
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$TIMES

JATES

TILES

:W?ZE? ™ mi?u;zi;?}/o;
ENGINERR ENGINERR
STRUCTURE HYDRAULIC DATA 3
EX.8'x6° RCBC W/ 607 AN 3
STA 293+82 & STA.293+67
S DESIGN DISCHARGE =900 CFS
9] DESIGN FREQUENCY =50 YRS
Y DESIGN HW ELEVATION = 2842 FT
QJ BASE DISCHARGE = 1000 CFS
RIBS BASE FREQUENCY =100 YRS
i\é o BASE HW ELEVATION = 124%%7 g;s :
o OVERTOPPING DISCHARGE = |
&N OVERTOPPING FREQUENCY = 200- YRS 5 Pl = 29546500
ol OVERTOPPING ELEVATION = 2953 FT § Fl = 29260
T |@ | VC = 660"
i K 227
300 v
290
280 i_n 280
1
E ITL‘I
PROP. 60" _[ 270
_ 270 INV = 275.6 5
EX. 8'x 6’ RCBC
INV = 274.9 | :
260 | | , | 260
293. 294 295 296 297 ——
DEPARTMENT OF HIGHWAYS
' WAKE - DURHAM COUNTIES
' 35018.11 (U-4026)
PROFILE ALONG ROADWAY |

DAVIS DRIVE (SR 1613/1999) FROM 390’ NORTH OF
SITE 10 ' - MORRISVILLE-CARPENTER RD (SR 3016) TO NC HWY 54

HORIZONTAL SCALE:F = 50
VERTICAL SCALE: I = 10

DATE: 02-04-05 - SEE%& OF Q( ‘.
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JATES

$TIMES

300

290

280

270

260

EXISTING GREENWAY

BRIDGE ALONG EXISTING

CULVERT CENTERLINE

LEFT AND RIGHT
TOP OF BANK } .

EXISTING —/PROP. 1@8’X6’ RCBC —

b TR TIRNBS L ELEV. = 295.28
| FTAIN AHD FXTEND T08°X6° REBC w7/ TAPERED INLET
CHEPLEMENT WITH 60® SPIRAL WELDED STEEL PIPE, 0.875 THICK

PROPOSED
ROADWAY
SECTION

EXISTING GROUND ALONG JL -
CULVERT CENTERLINE | -\\
PROPOSED GREENWAY // LA
‘ \
\
\
PROP. 60° SPIRAL \ LEFT AND RIGHT
__ WELDED STEEL PPE _ __ v ) " TOP OF BANK
—C= ____--_'_:.__T_._‘.___T_.-— = __, T " ____\_ b~ Y - o
B : BED EL 275.6 | s
L E (60" | : .
0517 | 0517 - 60° b 0517
- 4 e — — _
- 0L L AT TEXRAEC - 0.00%, N —\:— —-
— W1 '
_____ - N
B : WS EXISTING
; ‘ STREAM BED
EXIST. | @ B'X6’ RCBC .
(RETAIN AND EXTEND) PROP. 60* RCP INVERT
: N ELEV. = 276. 1
PROP. 128°X6’ RCBC

STREAM BED

200’

INVERT ELEV.= 274.0

PROP. 60" RCP INVERT —
ELEV. = 275.1

\ INVERT ELEV. = 275. |
EXISTING INVERT

EXISTING INVERT . ELEV. = 275.07
ELEV.= 274.62 5
1500 1000 50 0 50" 000 150 200°

PROFILE ALONG STRUCTURE
SITE 10

SHEET NO.

PROJECT REFERENCE NO,
U-4026 27 =PAS(I0)
ROADWAY DESIGN o
ENGINEER _ ENCINE

300

290

280

270

260

DAVIS DRIVE (SR 1613/1999) FROM 390° NORTH OF
MORRISVILLE-CARPENTER RD (SR 3016) TO NC HWY 54

DATE: 02-04-05

NORTH_CAROL INA
DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
35018.L1 (U-4026)

HORIZONTAL SCALE: I'= 50°
VERTICAL SCALE:I= 10"
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U—40268 ww sHEst No. 24
ROADWAY DES! .
ENGIER FENES
PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION
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Ko & Associates,
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SEE SHEET NO. 36
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WAKE: - DURHAM COUNTIES
35018.11 (U-4026)

DAVIS DRIVE (SR 16[3/1999) FROM 330’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30I6) TO NC HWY 54
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6/29/2005

SUMMARY OF AFFECTED PROPERTY OWNERS

TRACT NO.

PROPERTY OWNER

ADDRESS

SITE NO.

®

RTP 7/ PARKSIDE, L.L.C.

448 VIKING DR STE 220
VIRGINIA BEACH, VA
23452-7331

®

DIOSYNTH RTP, INC

00 N COLLEGE ST
CHARLOTTE, NC
28255-000I

RESEARCH TRIANGLE FOUNDATION

P.0. BOX 12255
RTP, NC 27709

L2,3,5, -
6,79 & 10

Loy}

A,B,G&K

BIOGEN REALTY, LLC -

P.0. BOX 12255
DURHAM, NC
27709-2255

46 & T

>
R
ws)

CISCO SYSTEMS, INC

550 W C ST STE 1300
SAN DIEGO, CA
92I01-8582

EISAl, INC

P.0. BOX 12255
DURHAM, NC
27709-2255

DAVIS DRIVE ASSOCIATES LTD-

1002 E CHATHAM ST
'CARY, NC 275l

SEARLS FAMILY LIMITED
PARTNERSHIP

4623 HOPSON RD
MORRISVILLE, NC 27560

15,16 & 19

NORTHERN TELECOM, INC

DEPT 84I3 200 ATHENS WAY

NASHVILLE, TN
372281397

9 & 10

BASF CORPORATION

3000 CONTINENTAL DR
NORTH MT. OLIVE, NJ
07828

10

BASF CORPORATION

3000 CONTINENTAL DR
NORTH MT. OLIVE, NJ
07828

@660 66

BECTON, DICKINSON &
COMPANY

PO BOX [20l6
RTP,NC 27709-20l6

NORTH CAROLINA

DATE: 06-23-05

NOT TO SCALE

DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
35018.L1{U-4026)

DAVIS DRIVE (SR [613/1999) FROM 390’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30i6) TO NC HWY 54

Sheet 64 of 65',
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2/4/2005

s

SUMMARY OF AFFECTED PROPERTY OWNERS

TRACT NO.

PROPERTY OWNER

ADDRESS SITE NO.

PAUL J. CARTRETTE &
PATTIE H. CARTRETTE

6218 McCRIMMON PKWY 0
MORRISVILLE, NC 27560-8684

@

JULIA R. DEAN

204 GRAYWICK WAY i3
CARY, NC 27513-le6li

2

WILLIAM H. RICHARD &

JANET M. RICHARD

622] McCRIMMON PKWY 2 & 14
MORRISVILLE, NC 27560-8684

NORTH CAROL INA
DEPARTMENT OF HIGHWAYS

WAKE - DURHAM COUNTIES
- 35018.1.1 -4026)

DAVIS DRIVE (SR 1613/1399) FROM 390’ NORTH OF
MORRISVILLE-CARPENTER RD (SR 30i6) TO NC HWY 54

NOT TO SCALE .
Sheet 65 of 65

DATE: 02-04-05




