MICHAEL F. EASLEY

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

GOVERNOR SECRETARY

September 10, 2007

U.S. Army Corps of Engineers
Raleigh Regulatory Field Office
6508 Falls of Neuse Road

Suite 120

Raleigh, NC 27615

ATTN: Mr. Eric Alsmeyer
NCDOT Coordinator

Dear Mr. Alsmeyer:

SUBJECT: Permit Modification Request for TIP No. R-2809A, Wake Forest Bypass,
From west of Thompson Mill Road to east of Jones Dairy Road, Wake
County, Federal Aid No. HPSTP-55 (12), State Project No. 8.1402501:

$570 Debit WBS Element 34503.1.1

Reference: R-2809 Department of the Army Section 404 Individual Permit dated April 4,
2002 (USACE Action ID 199601836)
Division of Water Quality Section 401 Water Quality Certification dated
February 26, 2002 (DWQ Project No. 010550)
Neuse Buffer Authorization dated February 26, 2002, (DWQ Project No.
010550)

Please find enclosed with this letter a copy of the final design plans, permit drawings,
Ecosystem Enhancement Program (EEP) confirmation letter, a copy of the Hydraulic
Review meeting minutes, and the Stormwater Management Plan for R-2809A. The above
referenced permits were issued for the entire R-2809 project (Sections A, B & C).
Construction on Sections B and C are complete. The permits issued for the R-2809A
portion of the project were based on preliminary design. The permit was conditioned so
that NCDOT would be required to obtain a permit modification prior to construction of
R-2809A. The NCDOT has modified the construction plans and permit drawings to
reflect the final design on R-2809A. The purpose of this letter is to request a
modification to the Department of the Army Individual Section 404 Permit from the
USACE, as well as modification to the Section 401 Water Quality Certification and
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Neuse River Buffer Authorization from the DWQ. Also included with this package are
revised construction plans for the R-2809C at Buffer Sites 4 and 5 that reflect changes
discussed in the field with USACE and DWQ.

Summary of Impacts:

Construction of R-2809A will result in 0.01 acres of permanent fill in non-riverine
wetlands, 275 feet of permanent stream impacts, and 79 feet of temporary stream impacts.
The original permit accounted for 0.01 acres of permanent fill in non-riverine wetlands,
90 feet of permanent stream impacts, and no temporary stream impacts.

Summary of Mitigation:

The project has been designed to avoid and minimize impacts to jurisdictional areas
throughout the NEPA and design processes. However, project impacts will necessitate
compensatory mitigation for the unavoidable impacts. The EEP will provide
compensatory mitigation for 95 feet of stream impacts and 0.01 acres of non-riverine
wetland impacts. Mitigation is not proposed for 180 feet of intermittent stream impacts
due to the lack of aquatic habitat. The R-2809A portion of the project was not mitigated
for during the original permit application.

The revised design does not compromise NCDOT’s compliance with the existing permit
conditions. The new impact sites have been evaluated for compliance with the
avoidance/minimization criteria and are in compliance with all previous Individual Permit
factors, including the following:

e Protected Species,

e Cultural Resources,

e Aquatic Life passage,

e FEMA compliance

RESOURCE STATUS
All impacts to waters of the U.S. occur in the Central Piedmont Ecoregion of the Neuse
River Basin within HUC 03020201. Impacts to Waters of the U.S. have increased since
the preliminary design was complete (Table 1). A description of the impact sites is
included below.

Stream impacts from the construction of the double reinforced concrete box culverts at
Station —L- 32+40 were permitted and constructed as part of R-2809B. Permit drawings
and design plans are included for this site because work associated the paving of R-
2809A will occur at Station —L- 32+40.



Table 1-Impacts to Waters of the U.S. on R-2809A

Site Original Final |Preliminary|Final Design | Preliminary Final Preliminary
Number Site Design |Design Fill| Permanent Design Design Design
Number Fill in Channel | Permanent |Temporary| Temporary
Wetlands | Wetlands Impacts Channel Channel Channel
(ac) (ac) (feet) Impacts Impacts Impacts
(feet) (feet) (feet)
11 &2 0.01 0.01 95 90 23 0
2|NA* 62** 0 20 0
3NA* 118%* 0 36 0
Total 0.01 0.01 275 90 79 0

*Streams were not reviewed during the original verification.
**[ntermittent streams that will not require mitigation.

REVISIONS RESULTING IN JURISDICTIONAL IMPACT CHANGES TO WATERS
OF THE U.S. on R-2809A

Site 1-UT1 to Horse Branch (Original permitted as Site numbers 1 and 2), Sheets 4 and 5
of 19
Station —L- 9+25
On the north side of existing NC 98, the existing 40-inch corrugated metal pipe (CMP) in
UT1 to Horse Branch (UT1) will be extended with a junction box and a 48-inch
corrugated steel pipe (CSP). A 24-inch CSP will also convey water from a lateral base
ditch east of UT1 into the new 48-inch CSP. Construction of the lateral base ditch will
allow for the removal of an existing concrete ditch. Two preformed scour holes will also
be constructed at the outlet of the two 16-inch CSPs carrying storm water from the
roadway and discharging prior to entering the buffer. Extension of the pipe and the
associated work will result in 0.01 acre of fill in non-riverine wetlands, 95 feet of
permanent stream impacts and 23 feet of temporary stream impacts in UT 1.
Impact change: increase of 5 feet of permanent impacts to UT1 to Horse Branch
increase of 23 of temporary impacts to UT1 to Horse Branch

Site 2-UT2 to Horse Branch, Sheets 8 and 9 of 19
Station —L- 13+50
An existing 18-inch concrete pipe will be replaced with a 24-inch CSP in UT2 to Horse
Branch (UT2). Two preformed scour holes will also be constructed at the outlets of the
two 15-inch CSPs carrying storm water from the roadway, one on the east and one on the
west side of UT2. Replacement of the pipe and the associated work will result in 62 feet
of permanent stream impacts and 20 feet of temporary stream impacts in UT2. Impacts to
UT2 were not originally permitted in the original permit because the stream was not
identified during the original delineation and verification. No mitigation is proposed at
this site because the stream was determined to be intermittent and no signs of aquatic life
were found during the onsite verification with Brian Wrenn of the DWQ on October 15,
2004. Eric Alsmeyer of the USACE deferred to the DWQ.
Impact change: increase of 62 feet of permanent impacts to UT2 to Horse Branch
increase of 20 of temporary impacts to UT2 to Horse Branch




Site 3-UT2 to Horse Branch, Sheet 13 and 14 0f 26

Station —Y1- 10+30

A new 30-inch CSP will be placed in UT2 to allow for the construction of a proposed

access road. The crossing of UT2 at Site 3 is located approximately 120 feet to the north

(downstream) of Site 2. Construction of the 30-inch pipe and the associated work will

result in 118 feet of permanent stream impacts and 36 feet of temporary stream impacts in

UT2. Impacts to UT2 were not originally permitted in the original permit because the

stream was not identified during the original delineation and verification. No mitigation is

proposed at this site because the stream was determined to be intermittent and no signs of

aquatic life were found during the onsite verification with Brian Wrenn of the DWQ on

October 15, 2004. Eric Alsmeyer of the USACE deferred to the DWQ.

Impact change: increase of 118 feet of permanent impacts to UT2 to Horse Branch
increase of 36 feet of temporary impacts to UT2 to Horse Branch

FEDERALLY PROTECTED SPECIES
Plants and animals with federal classification of Endangered (E) or Threatened (T) are
protected under provisions of Section 7 and Section 9 of the Endangered Species Act of
1973, as amended. The U.S. Fish and Wildlife Service (FWS) lists 3 federally protected
species for Wake County (Table 2). No changes in the county species list has occurred
since the original surveys were conducted. A re-survey for Michaux’s sumac was
conducted on June 20, 2007 and no specimens were found.

The bald eagle was delisted as of August 8, 2007 and is no longer protected by the
Endangered Species Act. It is, however, protected under the Bald and Golden Eagle
Protection Act. This project will have no effect on the bald eagle since no habitat is
present in the project area.

Table 2. Federally Protected Species for Wake County

Scientific Name Common Name Habitat | Status | Biological
Present Conclusion
Picoides borealis Red-cockaded woodpecker No E No Effect
Alasmidonta heterodon Dwarf wedgemussel No E No Effect
Rhus michauxii Michaux’s sumac Yes E No Effect
CULTURAL RESOURCES

Historic Architecture:

In a letter dated December 27, 1995, included in Appendix B of the Finding of No
Significant Impact (FONSI), the State Historic Preservation Office (SHPO) concurred
that the project will have no effect on Crenshaw Hall and the William Thompson House
is outside of the area of potential effects. On December 21, 1995 SHPO signed a
concurrence form, that is included in Appendix B of the FONSI, stating that the project
would have no effect on the Purefoy-Dunn Plantation.

Archaeology:

An archaeology survey on Archeological Site 31WA175 was conducted on August 19,
1994. No archeological evidence was recorded during the investigation. The
investigation concluded that the proposed project would not adversely impact prehistoric
archeological site 31WA175. The SHPO concurred with these findings in a
memorandum dated July 20, 1994 that is included in the Environmental Assessment.
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NEUSE RIVER BASIN BUFFER RULES
This project is located in the Neuse River Basin and is subject to the Neuse River Basin
Buffer Rules. Impacts to the Neuse River Basin on R-2809A were approved for 19,936
ft* based on the preliminary design in the original buffer certification dated February 26,
2002. Final design buffer impacts total 43,382ft>. Listed below is a summary of the

changes to Neuse River Basin Buffers and required mitigation.

Table 3-Neuse River Basin Buffer Rule Impacts

Site  |Original| Final Design | Preliminary | Impact | Final Design | Preliminary | Impact
Number | Site |Buffer Zone 1 |Design Buffer| Change |Buffer Zone 2 |Design Buffer| Change
Number| Impacts (sqft) Zone 1 (sqft) |Impacts (sqft) Zone 2 (sqft)
Impacts (sqft) Impacts (sqft)
1 1 5,651 1,787 3,864 3,283 1,432 1,851
2 NA 4,338 4,338 2,788 2,788
3 NA 7,556 7,556 4,198 4,198
NA 3 7,395| -7,395 9,322 -9,322
Total 25,814 9,182| 16,632 17,568 10,754 6,814
Table 4-Neuse River Buffer Mitigation Summary
Site # Allowable Buffer | Allowable with
Impacts (sqft) Mitigation (sqft)
1 8,934
2 7,126
3 11,754
Total 16,060 11,754

REVISIONS RESULTING IN CHANGES TO NEUSE RIVER BASIN BUFFERS on
R-2809A

Site 1, Sheets4 and 5 of 19

Station -L- 9+25

The construction area was increased slightly in order to facilitate construction equipment.
Impacts at this site are considered allowable because they occur from a road crossing that
impacts between 40 and 150 linear feet and buffer impacts are less then 1/3 of an acre.
Impact change: Increase of 5,715 ft® of allowable Buffer impacts

Site 2. Sheets 8 and 9 0of 19

Station -L- 13+50

Impacts at Site 2 were not originally permitted in the original permit because the stream
was not identified during the original delineation and verification. Buffer impacts occur
from the replacement of an existing 18-inch concrete pipe in UT2 to Horse Branch (UT2)
with a 24-inch CSP. Two preformed scour holes will also be constructed at the outlets of
the two 15-inch CSPs carrying storm water from the roadway, one on the east and one on
the west side of UT2. Impacts at this site are considered allowable because they occur
from a road crossing that impacts between 40 and 150 linear feet and buffer impacts are
less then 1/3 of an acre.

Impact change: Increase of 7,126 ft* of allowable Buffer impacts




Site 3, Sheets 13 and 14 of 19

Station —Y1- 10+30

Impacts at Site 3 were not originally permitted in the original permit because the stream
was not identified during the original delineation and verification. Buffer impacts occur
from the placement of a 30-inch pipe for an access road. Impacts at this site are
considered allowable with mitigation because they occur from a road crossing that
impacts greater then 150 linear feet.

Impact change: Increase of 11,754 ft’ of Buffer impacts requiring mitigation

Old Site 3

Station —Y2- 15+45-

This site was reviewed by Brian Wrenn from DWQ and Brett Feulner from the NCDOT
on October 15, 2004 and the determination was made that this site is not subject under the
Neuse River Basin Buffer Rules. This site was shown in the original application as
subject to the buffer rules but not as a jurisdictional stream.

Impact change: Decrease of 16,717 ft* of Buffer impacts requiring mitigation

REVISIONS RESULTING IN NO CHANGES to NEUSE BUFFER IMPACTS on R-
2809C

Sites 4 and 5

Station —L-82+20 to Station —L-86+36

The NCDOT requested a permit modification on September 7, 2005 that included work
on R-2809C at Sites 4 and 5. The modification was issued on September 30, 2005. The
modification was requested to comply with the Neuse River Buffer Rules and to provide
stability for a relocated channel at its tie in with Smith Creek. On May 30, 2006 the
NCDOT Division 5 Construction Office sent the proposed project to prospective bidders.
The only bid that was received was significantly higher then the NCDOT’s estimate. The
project was advertised a second time for bids on July 21, 2006 and no bids were received.
During August 2006, Division 5 became aware that Public Service Company of North
Carolina (PSCNC) had deviated from an encroachment agreement and open cut through
Sites 4 and 5 as well as Smith Creek. Representatives from NCDOT, the USACE, DWQ
and PSCNC meet onsite on March 12, 2007 to review the site and discuss how to proceed
with plans to stabilize the site. As a result of this deviation, the NCDOT has revised the
design plans at these sites. The revised plans do not affect the previously permitted
impact quantities; therefore the permit drawings have not been revised. The changes
discussed and agreed to in the field are highlighted below.

Station 82+20 to 82+95 —L- Rt

The NCDOT proposes to convert the existing lateral 2-foot base ditch with Class I riprap
to a lateral swale/ ditch with rock checks. This will provide treatment of stormwater
runoff prior discharging into the riparian buffer.

Station 83+80 to 84+20 —L- Lt

The NCDOT proposes to convert the existing lateral 2-foot base ditch with Class I riprap
to a lateral swale/ ditch with rock checks. This will provide treatment of stormwater
runoff prior discharging into the riparian buffer.




Station 84+20 to 84+55 —L- Lt

The NCDOT proposes to install a 24-inch and 42-inch RCPs with a junction box with a
manhole. NCDOT also proposes to re-grade the floodplain, remove excess riprap and
reconstruct the energy dissipator. These structures serve to convey water from the lateral
swale/ ditch with rock checks to Smith Creek.

Station 84+40 to 84+90 —L- Lt

The NCDOT proposes to stabilize fill slopes above headwall and wing wall of existing
culvert as directed by the Construction Engineer. This will provide long term stability to
the fill slope located above the culvert inlet.

Station 84+63 to 84+80 —L- Lt

The NCDOT proposes to construct a temporary stream diversion and install six cross
vanes and step pools at the relocated UT to Smith Creek. The cross vanes and step pools
will allow water in the relocated stream to transition from natural ground to Smith Creek.

Station 85+10 to 85+60 —L- Lt

NCDOT proposes to excavate fill material in the wetland to pre-construction natural
ground elevations as directed by the Construction Engineer. The temporary fill material
will be removed from this wetland.

Station 85+36 to 85+51 —L- Lt and Stations 85+80 to 86+36 —L- Lt
The NCDOT proposes to construct a standard 5 to 8 foot base ditch. The base ditch
serves to convey runoff to the relocated UT to Smith Creek.

Station 85+10 to 85+75-L- Lt
The NCDOT proposes to stabilize the stream banks of the relocated UT to Smith Creek.
This will provide long term stability to the relocated channel.

PROJECT SCHEDULE
This project has a let date of December 18, 2007 and a review date of October 2, 2007.

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

Avoidance:

All wetland areas not affected by the project will be protected from unnecessary
encroachment. No staging of construction equipment or storage of construction supplies
will be allowed in wetlands or near surface waters.

General avoidance measures incorporated into the project design

e Relocation of utility lines within roadway fill in jurisdictional areas

¢ No Staging of construction equipment or storage of construction supplies will be
allowed in wetlands or near surface waters. Staging areas will be determined by the
contractor after the project is let.



e No borrow or waste areas will be located in wetland areas without a permit from the
USACE.

Minimization:

Minimization has been employed in the project area to the maximum extent particle.
Reduction of fill-slopes at stream/wetland crossings and the selection of alternatives that
will minimize wetland impacts will reduce unnecessary wetland takings.

Project Wide Minimization Measures

e Use of 2:1 side slopes in jurisdictional areas.

e All culverts will be buried 20% below the streambed.

e NCDOT BMP’s for the protection of surface waters will be strictly enforced during
the construction of this project.

e The use of rip rap has been eliminated from stream beds

Site Specific Minimization Measures
e Station —L-9+25- The preformed scour hole has been relocated outside of the buffer

COMPENSATORY MITIGATION
The construction of the R-2809A will result in 0.01 acre of non-riverine wetland fill and
95 feet of stream impacts that will require mitigation within the Neuse River Basin. The
project will also require mitigation for impacts to Neuse River Basin Buffer impacts for
7,5561t° of Zone 1 Impacts and 4,1981t* of Zone 2 Impacts.

Based upon the agreements stipulated in the “Memorandum of Agreement Among the
North Carolina Department of Environment and Natural Resources, the North Carolina
Department of Transportation, and the U.S. Army Corps of Engineers, Wilmington
District” (MOA), it is understood that the North Carolina Department of Environment
and Natural Resources Ecosystem Enhancement Program (EEP), will assume
responsibility for satisfying the federal Clean Water Act compensatory mitigation
requirements for NCDOT projects.

The offsetting mitigation will be derived from an inventory of assets already in existence
within the same 8-digit cataloguing unit. The Department has avoided and minimized
impacts to jurisdictional resources to the greatest extent possible as described above. The
remaining, unavoidable impacts will be offset by compensatory mitigation prov1ded by
the EEP program as noted in the enclosed EEP confirmation letter.

REGULATORY APPROVALS
Section 404 Permit: The NCDOT respectfully requests that the USACE modify the above
referenced 404 Permit as required for the above-described activities for the proposed
project.

Section 401 and Buffer Certification: The NCDOT respectfully requests that the DWQ
modify the 401 water quality certification and the Neuse River Buffer Certification as
required for the above described activities for the proposed project. In compliance with
Section 143-215.3D(e) of the NCAC we will provide $570.00 to act as payment for
processing the Section 401 permit application previously noted in this application (see
Subject line).




Thank you for your assistance with this project. If you have any questions or need
additional information, please contact Brett Feulner at bmfeulner@dot.state.nc.us or
(919) 715-1488.

A copy of this permit application will be posted on the DOT website at:
http://www.ncdot.org/doh/preconstruct/pe/new/permit.html.

Smcer

Gregory J. Thorpe, Ph.D.
Env1ronmenta1 Management Director, PDEA

w/ attachment

Mr. John Hennessy, NCDWQ (5 Copies) Dr. David Chang, P.E., Hydraulics

Mr. Travis Wilson, NCWRC Mr. Mark Staley, Roadside Environmental
Ms. Kathy Matthews, USEPA Mr. Ronald Mikulak, USEPA — Atlanta, GA
Mr. Michael Street, NCDMF Mr. Greg Perfetti, P.E., Structure Design

Mr. Chris Murray, DEO Mr. J. Wally Bowman, PE., Division Engineer
Mr. Gary Jordan, USFWS Mr. Clarence W. Coleman, P.E., FHWA

Mr. Victor Barbour, P.E., Project Services Unit

w/o attachment

Mr. Jay Bennett, P.E., Roadway Design Mr. Art McMillan, P.E., Highway Design
Mr. Scott McLendon, USACE, Wilmington Mr. Majed Alghandour, P. E., Prog. and TIP
Mr. Gene Tarascio, PDEA Ms. Beth Harmon, EEP

Mr. Todd Jones, NCDOT External Audit Branch Mr. Carl Goode, PE, HEU
File: R-2809A
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August 29, 2007

Mr. Gregory J. Thorpe, Ph.D.

Environmental Management Director

Project Development and Environmental Analysis Branch
North Carolina Department of Transportation

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

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

R-2809A, NC 98 (Wake Forest Bypass) from West of SR 1923
(Thompson Mill Road) to US 1, Wake County

The purpose of this letter is to notify you that the Ecosystem Enhancement
Program (EEP) will provide the compensatory stream and nonriparian wetland mitigation
and buffer mitigation for the subject project. Based on the information supplied by you
on August 29, 2007, the impacts are located in CU 03020201 of the Neuse River Basin in
the Central Piedmont (CP) Eco-Region, and are as follows:

Warm Stream: 95 feet
Nonriparian Wetland: 0.01 acre

Buffer Zone 1: 7,556 square feet
Buffer Zone 2: 4,198 square feet

If the buffer impacts or the amount of mitigation required for this project increases, then
this mitigation acceptance letter will no longer be valid and a new mitigation acceptance
letter will be required.

All buffer mitigation requests and approvals are administrated through the
Riparian Restoration Buffer Fund. The NCDOT will be responsible to ensure that
appropriate compensation for the buffer mitigation will be provided in the agreed upon
method of fund transfer. Upon receipt of the NCDWQ’s Buffer Authorization
Certification, EEP will transfer funds from Tri-Party MOA Fund into the Riparian
Restoration Buffer Fund. Upon completion of transfer payment, NCDOT will have
completed its riparian buffer mitigation responsibility for TIP R-2809A. Subsequently,
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EEP will conduct a review of current MOA mitigation projects in the river basin to
determine if available buffer mitigation credits exist. If there are buffer mitigation credits
available, then the Riparian Restoration Buffer Fund will purchase the appropriate
amount of buffer mitigation credits from Tri-Party MOA Fund.

During the review of this request, it was noted that this project was not included
in the 2007 Impact Projection Database; however, EEP will provide the requested stream
and nonriparian wetland mitigation. Depending on the availability and projected need of
stream and nonriparian wetland mitigation in this cataloging unit, additional stream
mitigation may be required that was not included in the biennial budget submitted to
NCDOT on April 2, 2007 (revised April 16, 2007).

EEP commits to implementing sufficient compensatory stream and nonriparian
wetland mitigation to offset the impacts associated with this project by the end of the
MOA Year in which this project is permitted, in accordance with Section X of the
Amendment No. 2 to the Memorandum of Agreement between the North Carolina
Department of Environment and Natural Resources, the North Carolina Department of
Transportation, and the U. S. Army Corps of Engineers, fully executed on March 8, 2007.
If the above referenced impact amounts are revised, then this mitigation acceptance letter
will no longer be valid and a new mitigation acceptance letter will be required from EEP.

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

Sincerely,
William 3 Gilmore, P.E.
EEP Director

ce: Mr. Eric Alsmeyer, USACE — Raleigh
Mr. John Hennessy, Division of Water Quality, Wetlands/401 Unit
Ms. Kelly Williams, EEP ILF Coordinator
File: R-2809A
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August 29, 2007

Mr. Eric Alsmeyer

U. S. Army Corps of Engineers

Raleigh Regulatory Field Office

6508 Falls of the Neuse Road, Suite 120
Raleigh, North Carolina 27615

Dear Mr. Alsmeyer:
Subject: EEP Mitigation Acceptance Letter:

R-2809A, NC 98 (Wake Forest Bypass) from West of SR 1923
(Thompson Mill Road) to US 1, Wake County; Neuse River Basin
(Cataloging Unit 03020201); Central Piedmont (CP) Eco-Region

The purpose of this letter is to notify you that the Ecosystem Enhancement
Program (EEP) will provide the stream and nonriparian wetland mitigation and the buffer
mitigation for the unavoidable impact associated with the above referenced project. As
indicated in the NCDOT’s mitigation request dated August 29, 2007, stream and
nonriparian wetland mitigation from EEP is required for approximately 95 feet of warm
stream impacts and 0.01 acre nonriparian wetland impact.

Also, this project will impact buffers located in CU 03020201 of the Neuse River
Basin. The total buffer impacts are 7,556 square feet in Zone 1 and 4,198 square feet in
Zone 2 with a total buffer mitigation requirement of 28,965 square feet. If the buffer
impacts or the amount of mitigation required from EEP increases or decreases for this
project, then this mitigation acceptance letter will no longer be valid and a new mitigation
acceptance letter will be required. All buffer mitigation requests and approvals are
administrated through the Riparian Restoration Buffer Fund (Fund 2982).

The NCDOT will be responsible to ensure that the appropriate compensation for
the buffer mitigation will be provided in the agreed upon method of fund transfer. Upon
receipt of the NCDWQ’s Buffer Authorization Certification, EEP will transfer funds
from Fund 2984 (Tri-Party MOA Account) into Fund 2982 and commit to provide the
appropriate buffer mitigation to offset the impacts associated with this project.

&
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Stream and nonriparian wetland mitigation associated with this project will be
provided in accordance with Section X of the Amendment No. 2 to the Memorandum of
Agreement between the N. C. Department of Environment and Natural Resources, the N.
C. Department of Transportation, and the U. S. Army Corps of Engineers fully executed
on March 8, 2007 (Tri-Party MOA). EEP commits to implement sufficient stream
mitigation up to 190 stream credits and 0.02 nonriparian wetland credits to offset the
impacts associated with this project by the end of the MOA year in which this project is
permitted. If the above referenced impact amounts are revised, then this mitigation
acceptance letter will no longer be valid and a new mitigation acceptance letter will be
required from EEP.

If you have any questions or need additional information, please contact Ms. Beth

Harmon at 919-715-1929.

Willided D. Gilmore, P.E.
EEP Director

Sincerely,

cc: Mr. Gregory J. Thorpe, Ph.D., NCDOT-PDEA
Mr, John Hennessy, Division of Water Quality, Wetlands/401 Unit
Ms. Kelly Williams, EEP ILF Coordinator
File: R-2809A



Subject: Minutes from Interagency 4B Hydraulic Design Review Mestine
on February 18, 2004 for R-2809A in Wake County

Team Members:

Eric Alsmeyer-USACE (present) Participants:

John Hennessy-NCDWQ (present) Marshall Clawson, NCDOT Hydre==cs
Travis Wilson-NCWRC (present) Galen Cail, NCDOT Hydraufics

Gary Jordan-USFWS (absent) Quang Nguyen, NCDOT Structirz D=5izn
Chris Militscher-EPA - (present)

Brett Feulner-PDEA (present)

It was agreed by all that the permit was not complete. There are a number of potentiz!
buffer sites* that may be added. Also, the permit will need to include info at buffer z=2
wetland boundaries including 10 yr discharges and Velocities and ditch slopes. Derziled

review the complete/updated perrmt.
A general comment was made to eliminate any rip rap in stream beds.
An impact summary sheet in English was requested.

Permit Site 1 & 2 (Sheet 5):

It was stated the outlet pipe will be realigned to the stream to improve the outlet dischzrge
angle with the stream.

Investigate using a flow spreader at the buffer boundary in the ditch coming from the
west. Need to justify reason(s) if unable to use. Need to investigate means for
stormwater treatment.

Permit Site 3 (Sheet 17):

Investigate using flow spreaders at the buffer boundary in the ditch and at the pipe outict.
Need to justify reason(s) if unable to use. Why is excavation needed at inlet?

Need stream (intermittent) impact quantities.
Need buffer and stream (intermittent) impact quantities for the 800 CSP crossing Sta

16+50 —Y2-. Why is excavation needed at outlet?

*Depending on the acceptance of additional buffered crossings, it may be necessary to
provide flow spreaders, 10 yr discharge and velocity data, treatment info, etc.



Subject:  Minures from Interagency 4B Hydraulic Design Review Meeting
on Februarv 16, 2005 for R-2809A in Wake County

Team Members:

Eric Alsmeyer-USACE {prasent) Participants:

Nikki Thomson-NCDWQ *={zbsent) Marshall Clawson, NCDOT Hydraulics
Travis Wilson-NCWRC (present) Galen Cail, NCDOT Hydraulics

Gary Jordan-USFWS {absent) Frank Fleming, Sungate Design Group
Chris Militscher-EPA {present) Kevin Moore, NCDOT Roadway
Brett Feulner-ONE {present)

*Will meet to review at a later date

A prior 4B was held on 21804 However, due to a number of potential buffer/stream
sites that had not been reviewed, it was decided to reschedule the 4B. The buffer/stream
“calls” have since been assessed.

Sheet 12:

An intermittent, buffered stream crosses at approximate Sta 10+30 —Y1-. It is buffered up
to the 450 outlet under existing NC 98. The drainage that outlets into the buffer will be
treated. It is proposed to outlet drainage to a JB along the cross pipe. Therefore, outlet
energy dissipated in the JB mstead of at the stream banks.

Sheet 14:

There was discussion about removing the existing NC 98 fill, since there will be a
realignment, to provide potential mitigation. It is presently proposed just to remove the
existing pavement after construction. It was mentioned that it may be difficult to remove
the fill during construction since traffic will have to be maintained on site.



Subject: ~ Minutes from Interagency 4C Permit Review Meeting
on June 15, 2005 for R-2809A in Wake County

Team Members:

Eric Alsmeyer-USACE (present) Participants:

Christina Breen-NCDWQ  (present) Marshall Clawson, NCDOT HxZrauiics
Travis Wilson-NCWRC (present) Galen Cail, NCDOT Hydrauiics

Gary Jordan-USFWS (absent) Vince Rivers, NCDOT Hydraulics

Chris Militscher-EPA (present) Frank Fleming, Sungate Design Group
Elizabeth Lusk-PDEA (present) Lonnie Brooks, NCDOT Structizre Design

Chris Murray-NCDOT-DEQO (present)

Buffer Site 1 (Sheet 5):

Relocate PSH out of buffer.

Buffer Site @ R-2809B Box Culvert (Sheet 11):

Need detail for rock checks in ditch 31+20 —L- Rt.

From 400 outlet Sta 32+00 Lt, show ditch prescribed on R-2809B project.



State Project No. 34503.2.1
TIP Project No. R-2809AB
Wake County, NC
NC 98, Wazke Forest Bypass from West of SR1923
to West of US 1

STORMWATER MANAGEMENT
PLAN

Prepared by:
Sungate Design Group, PA
915 Jones Franklin Road
Raleigh, NC 27606



PROJECT INVOLVEMENT

The proposed project is 2.5 kilometers (1.53 miles) in length and will construct a portion of NC

1%
A

98 Bypass (-L-) on new location. The project also includes relocation and widening existing Fall

172

of Neuse Rd. (-Y2-) and construction of NC 98 Bypass on new location. NC 98 Bypass wili be 2

divided multilane facility with curb and gutter / grass median and grass swales left and righz.

The proposed project contains three crossings of Unnamed Tributaries to Horse Creek, ons new

See Table 1 for a detailed list of the streams and proposed crossings.

Table 1. Stream Crossings

Stream Name Drainage Area| Proposed Structure
*Site #1 105 acres Exist. 42”CSP/
**[JT to Horse Creek Extend w/ 48 CSP
*Slte #2 33
UT to Horse Creek 9 acres 247 CSP
Site #3 "
*UT to Horse Creek 11 acres 307 RCP

*Site numbers correspond to permit drawings
**Extension of Existing Pipe

UT - Unnamed Tributary

A review of the Environmental Assessment and Environmental Sensitivity Maps indicates that

the project is located in Water Supply Watershed but the project is more than a mile from the

critical area.




POTENTIAL IMPACTS

The project is located within the Town of Wake Forest Corporate Limits, City of Raleigh
Corporate Limits and an Unincerporazad area of Wake County. The project is located entirely
within the drainage basin of the Neuse River and is therefore subject to the requirements of 15A
NCAC 2B .0233, the Neuse R:var Kiparian Buffer Rules. The purpose of the Rule is to protect
and preserve riparian buffers in the Neuse River Basin to maintain their nutrient removal

functions.

The Neuse Riparian Buffer Rules require that a 50-foot wide riparian buffer directly adjacent to
surface waters in the Neuse River Basin be maintained. The Rule also requires that concentrated
runoff from new ditches or manmade conveyances be converted to diffused flow before the

runoff enters the riparian buffer.

BEST MANAGEMENT PRACTICES (BMPs)

As noted in Table 1, the proposed project contains three jurisdictional stream crossings. All three
crossings meet the requirements of 15A NCAC 2B .0233(3) requiring treatment of stormwater
runoff. The following discusses each crossing, the BMP proposed or a justification for alternative

designs:

Site 1 — UT to Horse Creek (-L- Sta. 9=-23)

The proposed work at Site 1 mvolves widening of existing NC 98 and the extension of the
existing 42” CSP with a junction box and a 48” RCP. The increase in size is recommended to
facilitate burying the outlet invert 0.8" below the existing stream bed. Rip rap will be placed on
the banks and not in the stream for outlet bank stabilization. All storm water will be discharged
into pre-formed scour holes outside of zone #2 buffer zone. See attached spreadsheet for

calculations.



Site 2 — UT to Horse Creek (-L- Sta. 13+50L)

The proposed work at Site 2 involves the construction of new NC 98 Bypass. A proposea 247
CSP will discharge cross-drainage and grass-swale treated stormwater at this site. All cther
stormwater not treated will be discharged into pre-formed scour holes outside of zone #2 buffer

zone.

Site 3 — Horse Creek (-Y1- Sta.17+59.78 )

Site 3 is an additional crossing downstream of Site #2 by —Y3-. ~Y3- is a proposed new location
two-lane roadway for connection of existing NC 98 with —Y-1. The proposed 30” RCP wili
discharge cross-drainage and grass-swale treated storm water. The roadway drainage system on —
Y3- is treated by grass-swales and proposed to be discharged directly into the 30” crosspipe. This
direct connection is the result of determination that the topography is too steep to outlet into the
riparian area. Since the stormwater is treated the least damaging alternative is to dissipate the
energy from the drainage system in a proposed junction box and the 30” RCP. The proposed 367
RCP will be buried in the existing substrate and the outlet banks will be lined with Class T" Rip

Rap to stabilize the outlet channel.
R-2809B- Site #1 UT to Richland Creek

As described in the Stormwater Plan for the ‘B’ section of Richland Creek, the proposed work at
Site 1 involved construction of -L- and a2 @ 7’ x 6° RCBC on new location and the relocation of
a portion of an unnamed tributary to Richland Creek adjacent to -Y2- (Retail Drive). It is
required to discharge stormwater from section ‘A’ at this site. The majority stormwater is
proposed to be treated by grass swales. The remainder of the stormwater is proposed to be treated
with a 3° base grass swale before entering the riparian area. Because of topography and limxs to
R/W, check dams will be incorporated to flatten the slope and achieve 2’/sec. Also permanent

reinforcement mat is proposed in the swale to maintain stability.



See attached spreadsheet for trezrmen: calculations.

DESIGN DETAILS

Design details for the enhanced grass swales, variable width base ditches and preformed scour

holes are shown on the Roadway Design plans.
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e \ olo | DESIGN DISCHARGE = 0347 cms
108 e ™|Q | DESIGN HW ELEVATION =938 m R/W REV.
S - ~© | /00 YEAR [DISCHARGE = 07_cms
107 i SO S ™™ | /0p YEAR W ELEVATION | = 9385.m END _GRADE 107
106 L. SS | | OMERTOPPING FREQUENCY | = +50D_yrs / -Y3- STA. 11+60.D00
] . 2 ‘; ERTORPPING DISOHARGE. =+ cms EL. 97.068 106
105 T N | | ofERTOPANG ELEVATION | = 942 m / 105
104 \ 104
103 \ BEGIN GRADE N \ MINIMUM 103
-Y3+ STA.| 10+11.907 RN N RESURFACING
102 EL.|110.220 102
101 101
100 X - 100
99 AN END_CONST oo
== -Y3- STA. 11+80.000
98 ‘&% ' 98
97 PI =|11+15.000 T / 97
92 EL =/99.697 m @l I
VC =/90 m LS NV 26
95 K =113 e Tl 95
. Vi, © 50 KPH ’tl,ca‘;\..\_\ i 94
93 i END| DITCH GRADE i e 93
2 BEG.DITCH GRADE -Y3 L7.P! =ilt69.000 A 92
91 -Y34 LT.PI =I[+40.000 [750 ELT 93.300 -
EL+ 96500
20 SEE SHEETS |6 & [12 FOR PLANS |
10 +20 +40 +60 +80 n +20 +40 +60 +80 12 +20 +40
4 PIRE HYDRAULIQ DAT A 114
3 DRAINAGE STIRUCTURE NO._ 20./000 n3
DRAINAGE |AREA =37 ha -viL ¢ PI = 13+20.
i Y i A 2 Y1+ THOMPSON MILL ITD./I\ C 98 BUS. CONNECTOR EL = 106.652 m 12
DESIGN 1Dt CHARG = Q.L'___L_,IHD Vc = 230 m
m DESIGN HW ELEVATION =974 m PI =|11+20.000 K=17p m
10D YEAR \DISCHARGE = 079 _cms EL =!102.954 m Voes. =| 80 KPH
10 100 YEAR WW EIFVATION | = 97.25 m Ve =100 GRADE | AHEAD = -1,4400% 110
10 OJERTOPAING FREQUENCY | = #500 yrs
4 OMERTOPPING DISGHARGE | = 113 cms K= 43 109
108 OMERTOPPING ELEVATION | = 2998 m Voes. & 80 KPH B 108
107 E 107
=)
106 . W S N E A K E (N N A N PN, SR +1.8490% i 106
105 -Y1 ‘451“- 10+03 1641 PI =| 10+4q.000 /,/”/— Tl L ‘____,_-""/ T . T 105
104 EL. 99.997 EL =/ 99.610 m 7 I e i N 104
103 VC =60 m = e e— ™ 103
102 \ K = [11 ] +41800% %%?7' [N
B | 102
101 /// e 101
100 \\ ] ] - 100
99 b n 600 99
- PIPE HYDRAULIC | DAT A
28 0 < DRAINAGE STRYCTURE {NO. _ 98
97 5 g DRAINAGE AREA = 20 lha 97
N DESIGN FREQUENCY = 25__lyrs
96 \ % // DESIGN DISGHARGE = 043 |cms 96
s % BESION—HW-EHEVATION =163 181
95 2 @ 100 |YEAR DISCHARGE = 050_| oms 95
4 O 100 |YEAR HW ELEVATION = [03.30.m . 94
o OVERTOPPING FREQUENCY |= #500] yrsis dconit Drawing
93 750 OVERTOPPING DISCHARGE  |= #083] cm8 ofl 7 93
ovERTOPPING ELEVATION — |= =044 m Sheet [(o] OVt
92 92
91 ' 91
90 SEE SHEET 12 FOR PLANS | o

10 +20 +40 +60 +80 n +20 +40 +60 +80 12 +20 +40 +60 +80 13
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9/83/99

R-2809A

TI:

TIP PROJEC

_prm_tsh.dgn

SNZIaore

C201737

T:

15-AUG-2007 12:47
ri\draina
Nl O

[

CONTRAC

\

N
See Sheet 1-A For Ind f Sheefs STATE STATE PROIECT REFERENCE NO.
S:: Sheei 1-B Fg; C:nvi‘);ﬁoonol S;moo/ogy STATE OF NQRTH CAR@LHNA N C R 2809A
See Sheet 1-C & 1-D For Survey Control Sheets D][V][S][@N @F HIGHWAYS ‘m‘w L. —_—
5 34503.1.1 STP-28(1)
BEGHS, FROJE ALL DIMENSIONS IN 3;;,55%3323? s;;f:éﬁs,
THESE PLANS ARE IN METERS
WAKE COUNTY on s
UNLESS OTHERWISE SHOWN
LOCATION: NC 98 (WAKE FOREST BYPASS) FROM WEST OF
SR 1923 (THOMPSON MILL ROAD) TO WEST OF US 1 (CAPITAL BLVD.)
WAKE ,UNION CHURCH 80
! SITE 3 S
A . oo
SITE 1 o _ SRI923 3% § § 2 @}‘%
% THOMPSON MILL RD 5% &, S /6,'\\ 0/ A
, \ EATA Wiy e/
% 0,9\\//") g\’\ Y. G/Q///\ - 4
HAYEBURY CT. 7 N O NPT
VICINITY MAP T80 % g of 2
: VERMILION/[CTS o 5 . -MUW\ 7 e \}0’3 !
ouf%wgsno. -L- LN memm—— - @%\// ><
e e e —— =y rme8 BYPASS /57 &g\ /, &7 s ¢
&\\‘ NG “ /Y &
\ / —
TO DURHAM ) Q?('j\ é \\ \/ ) ﬁ
= %"g_ < 8% ’)& .s;<;§ I N C
e 57 R - 2
Cﬁﬁe\( é:&;ﬂé /\\ \Q\ 70 K % ) N
<0 R ~ \4\’5 L2 .
L- STA. 7 oR 22\ \ N
—L- STA. 7 +40.000 N \k//\\\
BEGIN TIP PROJECT R-2809A 4 ~v, |\ |
BEGIN CONSTRUCTION 7 AT s, — /}/ y
’6‘) t_.—n\// S i’”jé‘\ \ A 0/4,7, /\ cT / %
A }f\\/ .~ SN y / N\ I
G TNGLESSING B o DEERBER, - J s
%8 ousg ST L =Mk e brerss - =7
0\9//\961 - — o X ~ > <FRUCTED,
— F )iy, N - =M R e
= = /Q— 'lfy 57)1/54‘/ ~ 0’) N / / U R'ZBOQB
9 I €y L f " &
SITE 2 2 ( - W o
\ 7 GARDEN HILL DR. \af\\ \3 & )
\ & F Nt %‘ Ao TN
jsli¥ ¥ 7eN SN ’a EIGH
Qg && T \ -\
A [ 5 i/ )
2 < Y
BUFFER PERMIT L™ A —Z51A 32440000
3 ) —
3 “\%E PERMITTED  ©o|tr prRosEct R2809A Y
27| UNDER R-2809B| -smstooco | %\
PORTIONS OF THIS PROJECT FALLS WITHIN THE BOUNDARIES OF THE CITY OF RALEIGH AND THE TOWN OF WAKE FOREST s \ 7
Y Y > - Y ENGINEER Y Y.
DESIGN DATA PROJECT LENGTH DIVISIPé ";’; e 6;’;‘ ";‘J’I"; é AVS HYDRAULICS sr’j’,’,?%?,”Ngﬁnf?%ﬁ,WOL&)
ADT 2007 = 24,100 LENGTH ROADWAY TIP PROJECT R-2809A = 2.500 km 1000 Birck Ridge Dr., Raleigh, NC 27610
PLANS ADT 2025 = 36,500 TOTAL LENGTH OF TIP PROJECT R-2809A= 2.500 km 2002 STANDARD
5 10 DHY = 10 % ] Pz
EM D = 60 % RIGHT OF WAY DATE{ _ JASON MOORE, PE - STEATTE:
- JUNE 30, 2005 PROJECT ENGINEER ROADWAY DESIGN
PROFILE (HORIZONTAL) T = 6 % % L ENGINEER
1 2 V = 100 kmh
t‘;@ LETTING DATE: KEVIN E. MOORE, PE
PROFILE (VERTICAL DECEMBER 18, 2007 PROJECT DESTGN ENGINER 7
TR i (VRN ] Jk €x* (TI'ST 2% & DUAL 4%) JL A JL TR PR
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TOHS

G-2007 i

X

2

J

Silasse

PREFORMED SCOUR HOLE

PLAN VIEW

Br ehy,/SOHREINC a1
Plpe or Dltch
Outlet

A

T ]
| BN

Square Preformed
Scour Hole (PSH)—// o typ.)

Rip Rap In
basln not shown
for clarfty)

|

0ot wl; o
grapges Mgt Ingtaliydion

SECTION A-A

Pipe or Ditch
Outlet

PSRM:

©.3m mirm
b » Natural

Ground

Iner: Class_B_Rip Rop
0.3mthick with Fliter Fabric

Installevel and flush
+i L~ with naturalground.

B L2 m
DO.Sm

wl3m
dols m

474702

15-Af

acml

STA. 9450 -L- LT
STA. 9+99 -L- RT
STA.I3+75 -L- LT
STA.14+30 -L- LT
STA.I18+73 -L- LT
STA.19+95 -L- LT

FALSE SUMP
(Not to Scale)

DETAIL £
£

0.3m Max

Qutside Dltch
Traffic Fiow

s —

$=Ditch Slope

DETAIL HE
FALSE SUMP cle
(Not to Scale) Q"

Syo

Qutside Ditch
Troffic_Flow

- S

S = Ditch Slope ¢ Proposed Ditch

Type of Llner= CLASS B RIP RAP

DETAIL !
SPECIAL LATERAL “v* DITCH
(Not to Scale) Fil
Ngturgal .\O(,(e( Slope

Fliter Fabrl Max. d=_Ye2m

STA.10+70 TO H+li-L- LT
STA.#+20 TO 1460 -L- RT
STA.19+440 TO (3480 -L- RT
STA. 23+60 TO 23+30 -L- LT
STA. 18482 TO 19400 -Y2- RT

DETAIL 2
SPECIAL LATERAL ‘V’ DITCH
{Not to Scale)

Natural X
5 °,(’<°(

e

Fii
Slope

Min.D=0.5m

STA. 15440 TO 15476 -L- RT
STA.18+80 TO 19+20 -L- RT
STA. 30+80 TO 3#20 -L- LT
STA. 1406 TQ u+60 -v2- LT
STA.19+20 TO 19+46 -Y2- RT
STA, 26460 TO 27+00 -v2- LT
STA.10+70 TO 10+40 -Y3B- RT
STA. 10420 TO 10+50 -Y4- LT

DETAIL 3
STANDARD ‘v’ DITCH
t(Not to Scole)

irgl
Ground

MIn.D =0.5m
Fiter Fabric Max.d =0.5m

Type of Liner = CLASS B RIPRAP

STA. 27+00 TQ 27+I7 -Y2- LT
STA. 27THT TO 27+70 -Y¥2- LT

ETAIL 4
BASE DITCH
{Not to Scale)
N ral Naturat
Ground D 2 round
MIN.D = 0.5 m
B =08 m

STA.6+73 ~L- LT
STA.I5+78 -L- RT
STA.[7+35 TO 17455 -L- RT
STA. 24+55 -L~ LT
STA.5+30 -Y2- LT
STA.2+04 -Y5- LT

DETAIL 5
LATERAL ‘v’ DITCH
(Not to Scale )

Flit+ Fabri 5
er Fabric: b-
Type of Liner=CLASS B RIP RAP

STA.17+00 TO 17+80 -L- LT
STA. 24+20 TO 24+40 -L- RT
STA. 24460 TO 25420 -L- LT
STA.2+40 TO I+63 -Y3~ LT
STA. 15420 TO 16400 -Y2- LT
STA.15+20 TO 16+80 -Y2- LT

DETAIL 6
LATERAL ‘v’ DITCH
{Not to Scale)

Natural

STA.16+70 TO 17+#33 -L- RT
STA, 25+80 TO 28+20 -L- LT

ETAIL T

LATERAL BASE DITCH
(Not to Scale)y

Natural 2
Groundd &

Fllter Fabric b
*when B Is <.8m B
Type of Liner =CLASS B RIP RAP

STA.16+42 TO 17+00 -L- LT

I
PROJECT REFERENCE NO. SHEET NO.
R-2809A 2-F
ROADWAY DESIGN FAVEMENT DESIGN
ENGINEER ENGINEER
peTAlL I
STANDARD BASE DITCH
tNot to Scdle)
Tora g, Ty et
L np =05
Le] M2 lom
STA. 6442 -Y2- RT
DETAIL 12
OUTLET PROTECTION
{Not to Scalel
Ngturdl Nagtural

Fliter Fabric

Ground

Min.D =05 m
Max.d =0.5m
B =EXISTm

Type of Liner = CLASS IRIP RAP

DETAIL _8
SPECIAL CUT BASE DITCH
(Not to Scdle) £l
Natural ' Slape
2O, xef
Ground g Aé\ox’(
Fllter Fabric Min.D= 0.5 m
Max.d= 0.5 m
B= 0.9 m
Type of Liner=CLASS B RIP RAP
STA, 23+00 TO 23+60 -L- LT
AlL 9
TOE PROTECTION
(Not to Scaie)
Fm
Natural Slope
Ground
Fliter
d =03 m Fabric

Type of Llner =CLASS ‘B’ RIPRAP

STA 8+35 TO STA 8+50 -L- RT.
STA 9+20 TO STA 9+80 -L-LT.
STA. 23+60 TO 24+I0 -L- RT
STA.12+60 TO 13+00 -YI- RT
STA.16+30 TO 17+20-Yl- RT
STA. 26+80 TQ 27+20 -Y2- RT

DETAIL 10
STANDARD ‘v’ DITCH
(Not fo Scdle)

Natural l

Ground

MIn.D =0.3m

STA.10+30 -YIA- RT

STAL9+5 -L- LT
STA.3#35 -L- LT
STA. M50 -Y3- RT

DETAIL 13
LATERAL BASE DITCH

ter MIn.D = 05m
Fobric Max.d = 0.5m
= 0.6m
= 15m

Type of Liner = CLASS IRIPRAP

(Not to Scale)
), b Slope

STA.9+00 TO 9+12 -L- LT

DETAIL 14
LATERAL BASE DITCH

iNot to Scole) )

Fn
—E 2 7o . Slope
MIn.D = 0.5m
ter
el Fabric Max.d = 0.5m
B = 0.6m
b = L5m

Type of Llner = CLASS B RIPRAP

STA.9+80 TO 10+70 -L- LT

* When B Is< L8m

DETAIL 15
LATERAL BASE DITCH

(Not fo Scdle!

1

B Max.d = 05 m
B=1Ll5m
b=08m

Type of Llner = PSRM

STA.31+00 TQ 31+38 -L- RT

RS
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PROJECT REFERENCE NO. SHEET NO.

Silb3e

_rockcheck_m.dgn

—

30-JUL-2007 1234
B T O

LATERAL SWALEDITCH W/ROCK CHECKS
STA 31+16 TO 31+38 -L- RT

2:
FILL SLOPES

ROCK CHECK SPACING 7 m

MIN. 0.9M
SEE NOTE

=

= _ <L/, TOP OF SWALE BANK

CLASS IRIP RAP
(EMBEDDED)

TYPICAL CROSS SECTION

NOT TO SCALE

TOP OF DITCH BANK

0 3m .09

\ o —— r
 0.3m (.07

0.5m (0.5

BOTTOM OF DITCH
W/PSRM

BOULDERS
Filter Fabric

CLASS IRIP RAP
(EMBEDDED)

PROFILE

NOT TO SCALE

(o _A-2809A 2-6
‘mw ROADWAY DESIGN ]| PAVEMENT DESIGN
ENGINEER ENGINEER

|_—" BOULDERS

PLAN VIEW

NOT TO SCALE

FILTER FABRIC = 20m?2
BOULDERS/FOOTER ROCK = 60 MTN
CLASS IRIP RAP = 5 MTN

NOTE:

BOULDERS SHOULD BE ANGULAR AND OBLONG WITH

APPROXIMATE DIMENSIONS OF 0.6m x 0.45m x 0.45m
(2’ x 1.5" x 1.5"). ROCK SHOULD FIT TIGHTLY TOGETHER

WITH MINIMAL VOIDS. STAGGER BOULDER JOINTS.

ROCK CHECK SPACING IS DEPENDENT ON DITCH
GRADES AT I’ DROP INTERVALS OR SLOPE CONTROL.




8212798

T

=

6-AUG-2007
ri\d,

T, PROJECT REFERENCE NO. SHEET NO.
\ _ TRI R-ZBO9A Z
: R/W_SHEET NO.

~L~TRANS ROADEVI{lgN[E’EsleN HEth‘Jé.IA#ELEIES
THE DREES COMPANY / Pl = 8+44939 5 10
. 8952 PG. 1358 . A= 414 302 (LT)
30'3. 1999 PG, 2003 ap L = 170274 hﬂ&

T = 85776 L
R = 2.300.000 ® CONST.REV.
55 = IggZKPH % E/W REY. 12/15/05
Es:

4 Ei

g e THE DREES COMPANY §

z z o [D:B.8952 PG, 1358 RN

2 il Q  BOM.I999 PG, 2003

= = m

3 -L- POT_7+40000 | ~L-TRANS PC 7+59.763
N ZL-TRANS POT 7+40.000 j
; ALLOWABLE IMPACTS ZONE 1
! EXISTING R/W (8Jm RTJ N m EXISTING R/W / /
NANNN
m ALLOWABLE IMPACTS ZONE 2 W 280 MIN CLASE RE e s‘fsg's.esiﬁu £F (
§ 7437497 EST. DOE = &2m?
58647 (19241 E‘} 7+66.262 -L-'9+400 TO 9+2 LT SEE DETAL B

£

e SITE 1 =

Q2 = 0.40cms (Mcfs)
V2 = 0.79m/s (2.6ft/s)
QI0 = 0.48cms (7cfs)
vi0 = D.82m/s (2.1ft/s}

REMOVE CONC. DITCH \

(s
~L-_POT_6+20000 - g
S
8
= , A
e -
e e R —— 1
w il
_ =
o o
Pz e 3 an B B ot BESENESN =
e g y 201 z

LT CoUAR 58—
~_EXTEND™60D CSP 4
W~Hw

o
Bl —
400 CSP W/ELBOWS
W/ROD & LUG
REMOVE EXISTING CONNECTORS W/SLEEVES
GUARDRAIL PSH
REMOVE HW & SEE DETALL

Lém GOF CONC DITCH TOE PROTECTION SHEET 2-F

10.8 MTN CLASS B
RIP RAP & 38.3m? F.F.
STA 8+35 -L- RT,

BEGIN STATE PROJECT R-28094 B

STA. 7+40.000 -L- | - -
BEGIN CONSIRUCTION . s

NO93HIOE
12,384 [

JEFFREY C, VOET & 7+73547

KATHERINE P, vogT 58547 187.27") i JEFFREY C. VOET &

D.B. 8610 PG, 1209 KATHERINE P, VOET

BOM 1995 PG, 1845 B 0-5. ggsz gc, 133
G. 1846

/ 2{ SEE SHEET 2-F FOR DITCH

SR DETAILS
/ [%/"? SEE SHEET 22 FOR PROFILES
P

—~ -

€. - "
oL SN
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i
(e 3 Prm-peh.84.dgn

i PROJECT REFERENCE NO. |  SHEET NO.
X \ R-280%A I yl
R/W_SHEET NO,
~L-TRANS ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
THE DREES COMPANY / Pl = 8+44.939
. 8952 PG. 1358 A= 414302 (LT)
363.?999 PG. 2003 e L= 70274
T = 85076
& R = 2300000 CONST.REV.
a3
25 SE = 002 —
3\, Vos = 100 KPH 12715705

THE DREES COMPANY
D.B, 8952 PG, 1358

9+00

H7H ONILSIX3

§ §‘ BOM. 993 PG, 2003
@«
$ -L— POT 7+40000 |
N =L-TRANS POT 7+40.000 /
EXISTING R/W (8Jm RT') EXISTING R/W / /

NN LATERAL 0.6m BASE DITCH W/ LSm BER
& } ALLOWABLE IMPACTS ZONE 2 LTI Srs st ety PRER
§ 737497 I EST.DOE = I2m> .

q- N 'S
58647 (BPAE] t v f | L- 9+00, TO 9+2 DJ SEE DETAD\D [ |,
o m ‘I o A\ NEG
~ I R
Q2 = 0.40¢ms (dct }’ K
2 = 0.79m(s (2.6Ftr9) S
QQ = 0.48chs (I7cfs)
VIO, = 0.82m/5 (2.71ft/s) éﬂ
MOVE CONC. DITCH

k’QD/

SEE SHEET 5

MATCHLINE -1- STA. 9+ 00.000

TR < ] =
ONp e, . PO 3 RN e
iz b 2 a’é!pj\ \—40?‘0352 w/%wawsﬁ
=2 w/! LU
REMQVE EXISTI) £ ONNECTORS W/SLEEVES
GUARDRA| PSH
21 REMOVE HW 3 SEE DETAIL
16m OF CONC DITCH SHEET 2-F

TOE PROTECTION

10,8 MTN CLASS B

RIP RAP & 38.3m? F.F.
STA 8+35 -L- RT.

BEGIN STATE PROJECTR-26094 EEE.
STA. 7+440.000 -L- - R ]

S

BEGIN CONSTRUCTION . e

JEFFREY C.VOET &
KATHERINE P, vOET 56647 (I67.27")
D.B. 8610 PG, 1209
BOM 1395 PG, 1846

JEFFREY ¢, v
KATHERINE p,o\::&--?‘
D.8. 8182 PG, 133
BOM 1995 PG, 336

\ £ SEE SHEET 2-F FOR DITCH
\ <% DETAILS
\ 57 5/ SEE SHEET 22 FOR PROFILES

A

gy

T
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SEE SHEET 4

IG-2007 1553
mrhq‘gm\rfﬂg?‘.prm.plh.zﬁ.dgn

i

i

16- AU
ri\d:

geal,

-L-TRANS 8- PROJECTR R;F;;E;\CE NO. SHEET5 NO.
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: 2 geg o
-
COLLAR & 2 Yi- PC 104575,
» 9 (29539

= EXT. w/ 750

)

PRISCLLA B, ROLLS,
VIRGINIA ROLLS
DB 0923IPAGE 1049
BM 1337 PAGE 62

©

PRISCILLA B, ROLLS,
VIRGINIA ROLLS
DB 09231PAGE 1049
BM 2005 PAGE 333

-Y/- PT 11+33843

' PROJECT REFERENCE NO. SHEET NO.
TRI R-2809A 12 ;
R /W SHEET NO. ]
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
5 g 10
CONST.REV.
R/W REV. 5/3/06
S 56737
T TR ———
PRISCILLA B. ROLLS,
— VIRGINIA ROLLS
DB 09231 PAGE 1049
BM 1997 PAGE 62
A O CLAW}
. S \
Iy
Y
¢ S8
& +

PRISCILLA B, ROLLS,
VIRGINIA ROLLS
DB 09231 PAGE 1049
BM 2005 PAGE 333

8 (2953}

La, -Yi- PC 12+34427
/;%:’es.e 9 (2953)

o

}{f,"

S 2730'5° W

LATERAL V-DITCH
W/L5m BERM W/
CLASS B RF RAP
33.2 MTN 99.6m2 F.F
EST.DDE = ¥4m3

-Y3- 4+40 TOm+69 LT,
SEE DETAL S

Sy3- POT N1+993/
-YI- POT 10+00000

S 2619°39'W

CLASS B RIP RAP
4.5 MTN 13.,4m2F.F.
+30.000

3000 (2953f1)
+20.000

9000 (2953

+00000 (EXIST.R/W)
10075 (3305r1)
END C/A

END WW FENCE

s END C/N

s 269939 W_\

DONALD, WNSTEAD &
DB 9365 PAGE 975

S

15244 (500) CLASS IRP RAP
3.6 MTN 10.0m F.F

+47738 & o
(EXIST R/W) o o e
9 (2953),
&Q-’"S (}6“& g
Il R

-
PROPOSED
GUARDRAIL

SHEET 13

— e , REMOVE
PRISCILLA 8. ROLLS, gy ok bt W/
A 8. ROLLS, TOE PROTECTION gy
VIRGINNA ROLLS CLASS B RIP RAP B

DB 09231 PAGE 1049

Y 4 oo
Q 9,09
O OO o
SeF eeccs A
2 .-

MATCHLINE -Y1- STA. 13+ 00.000

©
e
wt

+8.346 28.8 MTN 102.m2F.F.
BM 2005 PAGE 333 (EXIST_R/W) STA. 12460 16 13+00 & g\”
MA 9 (2953 SEE DET _, Z
TCHLINE Sgg SHEET & SEE DETAL 9 , 2
SCSOSIC) BENTTES SEE SHEET 2-F FOR DITCH DETAILS
REMOVAL SEE SHEET 27 FOR PROFILES




15-AUG-200T I

817499

PROJECT REFERENCE NO. SHEET NO.
. TR' R-2809%9A 12
R /W_SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
PRISCILLA B, ROLLS, 5
VIRGINIA ROLLS I ; IID
_— 0B 0923IPAGE 1049
BM 1997 PAGE 62
CONST.REV.
R/W REY. 5/3/06
\ ~Y3- POT 12+48733
—_—— S 563rere
Taeaemm— —————
MITIGABLE IMPACTS ZONE 2 - T
PRISCILLA B. ROLLS,
] MITIGABLE IMPACTS ZONE 1 I — Da"%‘%’%‘f‘p}‘é’&&e
,,_,,,i—*/’i’é BM 1997 PAGE 62
S . (NO CLAM}
= &le
8
Y
PRISCLLA B, ROLLS, S8
_VIRGINIA ROLLS \ N R
CUASS 8 DB 09231PAGE 1049 “;9)&9 \'2
Syass BM 2005 PAGE 333 PRISI%LA B, ROLLS, ?
4.5mTN Vi INIARG
13.4m2p/F 9231 PAGE 1049 PRI IL AA B'R(?LL LS,
= DB 0923IPAGE 1049
& BM 2005 \PAGE 333
#IE -Yi- PT Ii* \
9 (29537
12+34J.
9 (2953
CLASS/(RIP. RAP i
8.6 MIN 23.2m
(ON/BANKS ONJ
SEF DETAIL
™

15244 (500K) CLWSS |RIP RAP ! .=
3.6 MTN 10.0m F.F &

S 273813

26.58

MATCHLINE -Y1- STA. 13 +00.000
SHEET 13

= PRISCILLA~G. ROLLS,
HE DBV%SIZN;\ PAGE sl
N . S o A |
gl X3- PAT /#1993 . BM 2005 PAGE 333 FeSe”
|7 P o A i
: +30.000 LINE sgg SHEET ¢
i 3000 (2953f1)
=ls  Ewcow +20000
2" 9000 (2953')
\Q“a DOMALD-WINSTEAD
> KAREN K, +00.000 (EXIST.R/W)

DB 9365 PAGE 975

10075 (330571)
END C/A
END WW FENCE

< DENOTES Smm miime— s = mmm e remmiie
7 e | PAVEMENT SEE SHEET Z-F FOR DITCH DETAILS
REMOVAL

n\ﬁanmﬁ%mu.m -12.d9n

SEE SHEET 27 FOR PROFILES




I R R
S T
Z|g £ ._ ﬁ 4
MK = IEE= P !
5 J f _
A
. \
g }
& \
B :
& _
8 1
£ \ __
\ __
\ i
. \!
1
\
T i
i
1 \ Y
X
1
kY 1
\
1
]
I
ﬂ 1
¥ \
" \
1 |
. [
v I
— + "
T __ !
I t
m “
_ | i
1 I
{
f - _
I N ESY B _
| N " |
[ -] \ |
: \ ) 1 |
! . # _
g = _
N7
] 7 ~ /
) RIS
1 S~ =
L P /
| | | \
N R \ [
I i A 2
1 T
hy 1 i
| b 1 {
— ]
| . }
1 1 1
I
1]
; \
Iom ] -
I \
1
I _ |
: = } { __ 5N
< N ; =
= h jou & u
" > L S 3
T I u .
A ‘ [5N)
i m
] 11
i |
— T
| | " 1
1 I
'}
, 1 _
1
AY Y
\ N A
S\ U /
) N\ _
— _
i N A _
_ \ {
\ 1
41 !
\
: | \ ”
] ] X
| A :
T |
“ u i
_ |
! = .
{ ~
IR
1
4 RTIEY
e s
|
I} \
| 1!
1 . .
|
H \
I
._ _ __
1
]
|
._ ]
\ 1
{ ]
L)
|
I
! )
1
|
I |
}
1
}
!
1
i k
: ' i
, _ ._
, | |
]
] []
- __ (\
B+ 1o s-og pdE ICEREL k. 112

2! mmam;umonf



90 A -
diiludan C¢F0 L. 133Hs
: /0-1snbny
(v6082-d) L'L'€0SKE LOIrOHd
ALNNOD IHYM
SAVYMHSIH 40 NOISIAIA weass Jo pGL soedw| ¢ aNg
NOILY.LHOdSNVYL 40 "Ld3d 0N
ySLLL 8617 952 | o%09L | 109 6966 Aviol
A 861Y 955/ X 0€+01 ~LA- d0d .0€ 3
ozl. | 98/Z | sesv X 1700+vL -7 dSD .2 z
ve68 | €8z 1598 X 11G2+6 -1 dod .8V b
&N (9 (M (M [&N) (M [N (M | Lovawi |3oamg |oNISSOND (OL/WOY4) IdAL/ ‘ON3LS
ZANOZ 1aNoz | vioLr | zanoz | 1anoz |viol | zanoz |1 anoz [13Tvavd avoy NOLLYLS 3218 3¥NLONYLS
ININIOVId3Y J19VOILIN FIGVMOTIV ddALl
y344dngd LOVdWI
AYVINIANS SLOVdNI Jd344ngd




(v6082-d) 1'L'€0S¥€ '103rodd

NOLLY.LMOdSNVYL 40 "1d3d 'O'N

< 40 & EETT
2T 10~ xw:,q

ALNNOD VM

SAVMHOIH 4O NOISIAIQ

0260} 006c | 0coz |ocevl | 0v9s | 0'6z6 V1ol
0°Z601 0068 | 020Z X 0E+0L TA- 09 067 3
0299 | 06%z | O¢€ov % 7 00+vL T dS0 009 z
00e8 | 0G0e | 0925 X 1752+6 T Jou 00z1 !
(;w) (W) () () (w) () (W) (W) 1DOVdNI ONISSOND (OL/WOY4) AdAL/3Z2IS ‘ON 31IS
Z 3INOZ L 3NOZ 1oL | z3anoz | 13anoz |wviol [ zaNoz |1 anoz | 1ETvavd avod NOILLVLS F¥NLONYLS
IN3INIOV1d3d J19VYOILIN F1gYMOTTIV IdAL
y3d4ngd 1OV

AYVININNS S1OVdINI ¥3d44nd




VHAVAILS TIATT=S'T

d7TOH ¥NOIDS AIWH04 ddd = HSd

Hdld ANd NddO = NddO

NISVE HOLVO LVOYHL N3dO = 4210
HINLDANLS TITLA0 HOVNIVIA WHE = SOdd

HTVMS SSYYD =5D

NISva=¢9g

NISVE NOLLNALdd A¥d = dad

NISVE HOLVO = 8D
VALLND WIEG ¥HATNOHS = DES
LAINI dHLVYED T =10C

HSd VN §9T VN 0T ON VN 0 0 (4 L1L Lo 62°0 15¢ AHN 00+0t 0l S
HSd VN €00 VN 00 ON VN 0 0 Cl 80y ¥'0 L1°0 g0 g 09+8 6 S
syreway | papiaoig sdy sJ0 sdj sjo (e8reyosiq | sedors | (wyw) adoig | (w) Emaoq ('w) [€)) (ov) EL adAL, uones amponng | "LHS
woauweal] I'PA0IO] 010 {12420 0 pajesai], apis [suuey) [enioy jusuIjeal) 103 YISUS[ pasnbayy v'arewoL

*09s/'Y 7 01 [enba 10 uey) ss3y 1 A)100[9A UK ¢
0das S eEllig) NV "BaIe o5euleIp JO 9108 | A19A9 10§ ofems sseid Jo g 90|
LR Ag ‘usg "BLIOILIO SUIMO[[O] aY) S129u 31 31 Pajeal) 2q 0} PAIdPISUO0D §1 93IBYdSI(]
L00T/S1/8  rd I# S Sualy 1ayng pajddyyy ‘ssedAg ysatog Mem V608T-H




S : ATVMS SSVID = SO
LA ot

R L YAAVTYS TIATT = ST NISVE =€
_,!. - HTOH ¥N10DS d4NY0d H¥dd = HSd NISVd NOILNALHd A¥d =4dad
ddid ANd NddO = NddO NISVd HOLVO = 4D
NISVE HOLVD LVOYHIL NddO = D10 YA1IIND NYEL d9dTN0HS = DdS
JANLOMALS LITLA0 HOVNIVIA NYHd = SOdd LATINI JILVID ¢ =1DT
SO LS 09¢ 161 68'1 ON VN VN VN 4! (944 0 81°0 g0 LY 0E+P1 143 9
AOVNIVIA SSOYUD YO d11S140 8¢ 9'¢ecl [ 0§°0 19¢ LY S6+€1 8¢ 9
SH w01 0Ll £8°0 (YA SdA 1:9/'% €00°0 09 <l oy ¥'0 91°0 10¢ LY S6+€1 £3 9
SO 50 LTE £v'0 8€C SHA 1:9/'% €000 SL 8¢ 0921 £l 160 10t LY 09+€1 0t 9
HSd VN 8S°0 VN wo ON VN VN VN € 66 1'0 ¥0°0 g0 PO SL+€1 9t 9
HSd VN 0t'l VN ¥6'0 ON VN VN VN L (444 0 60°0 g0  |'PPIN 06+E1 Y4 9
SYIBWY | papiAcid sdy 30 sdy 6] (28reyasiq sado[g [ (wyw) adojg | (w) yiSua (") [€1)) (o) BY adA1 uonels 2In1oNNg
juauneal] I'1eA 01O 010 1'1eAZO | 2O paJeai], pIS [suuey)) [enoy juswijeal) 103 IBUS] paIrnbay V'areor
*09s/')J 7 01 [enba 10 uey) ss3f st A11007aA 1K T
nas o3yD . ANV 'eare s3eureip Jo 2108 | AI19A0 10] o[ems sseid Jo 43 00|
A1 1Ag 'usg "BLI9)LIO BUIMO[[O] S S199W I JI Pajeas] aq O} PAISpISu0d st a81eydsi(]

L00T/S1/8 [red HMS Sealy dagng pajddyyy ssedAg 152404 AL V608T-U



HATIVMS SSVID =8D

<z ¢ &
YAAVEIdS THAIT = 8T NISvd =4
ATOH ¥4NOJS QIO Hdd = HSd NISVE NOIINHLHd A¥d = ddd
AdId ANH NAdO = NddO NISVY] HOLVO =4dD
NISVE HOLVD LVOYHL NddO = 4010 YALLND WHEd JIATNOHS = DS
INLONALS LHTLAO HOVNIVIA NYEY = SOdd LATINI 4LVID T =1DT
N9 £0'C 120 L6'1 Lo SHA 1:9/1'% 620° SL L1 8'9¢ 90 70 (914 06+01 96 4!
N £0'C L10 L6l [AN] SHA 1:9/1:% 620 09 ¥l S'ov 0] T0 10T 00+11 €6 4!
SyIBWY | papraoid sdy sJo sdj §J0 ;e8reyosiqg | sedojs f(wyw) adoys | (w) ﬁmcni () [€1) (o®) BY odA], uone;s amjonnug | ' 1HS
wouneall 1194 010 010 194 2O 70 pajeal], apIS [puuRy) [enyoy jusUeal] 10] YI3US[ palnbay V'aireor
*098/')J 7 03 [enba Jo uey) ss3] S1 AUD0[A UK T
ndas joayD NV ‘eare a5euleIp JO 2108 | AI19A2 10] o[ems sse1d Jo Y 00|
EER :Rg ‘usq 'BLIOJLIO SUIMO[[O] QU S}99W 11 J1 Pajeal] 9q 0} PaIapIsuod st a81eyasi(q
LO0T/ST/8  =ed €4 MS sealy Japng pajjyy ‘ssedAq 152104 MeM V608T-A




SIAVA XDdHD =AD
YHAVEIS THATT= ST

TIVMS SSVID =S§D

NISVd =4

SETnEE 2I0H ¥NOOS AINMOA Tid = HSd NISVE NOLLNHLIA A¥d = 84d
- I AdId ANA NAdO = N3dO NISYE HOLVD = €D
NISVd HOLVO LVOYHL NddO = g010 YALLND WIHd YdATNOHS = DS
TINLOMILS LATLNO HOVNIVIA IWddd = SOad LAINI 41LvaD =107
"IWET STHLONAT TVNLOV HHL "W81 SI STHTINI OML dSHHL 4Od INHNLVAYIL
JO HIONAT ATIINOHd FHL ‘SLAINI ASTHL 40 INFALVIIL TIOITITHL ANV DdS/,0'C AAAIHOV OL HOLIA HL 40
dO7IS dHL d0NdTd SWVA dSHHL "SIV AD9dHD ddS0d0dd HdHL HLIM HOLIA V OLNI LA TLAO €8 72 8L S/ON HdNLOMNYLS«
SO 60 €0t ¥ 0T0 SHA |&7A04 8100 LS 91 6'1§ €0 170 |LATLNO|LT-6A-0S+01 Ll I
TLT TS 00 000 00 000 % 0 4 VL 10 €0°0 a0 JLT1-6A-09+01 IL1 I
CLL ddSx# 00 00°0 00 000 *x 0 14! Sht 7o 81°0 d0 [LY-6A- 09+01 0Lt 11
SO 60 1€°0 ¥'0 €20 SAA |4t 4 £00°0 00t ST S'18 80 £e0 19¢ Y120+1¢€ I8 I
* an 10 800 ON 0 11 I'Le 0 10 g0 P3N TO+I € 08 I
SO 80 600 €0 900 SdIA gy €000 001 6 L6t €0 [ 107 T 08+0€ £8 11
SO €T 90 0¢C €0 SAX gy 810°0 00T [43 SOLY L1 690 10T T 00+0¢€ 6L 11
* ao 90°0 €00 ON 0 L §'1C 70 | 600 g0 P3N 00+0¢€ 8L I
SO (e L1°0 8’1l €ro SAX |B228 4 8100 00T Y4 18 80 €0 10¢ 11 00+0€ LL Il
SO 't 170 60 Lo SHA | 8428 4 810°0 ovi 93 LElL 'L 90 10T M OT+6C 691 01
SO 'y 070 60 y1°0 SHA | B0 4 810°0 011 €€ L801 'L 0 19¢ HOL+HLT 9L 01
000 000 HDVNIVYA 4LIS410 uadQ NOL+LT SL 01
SO (aré 620 L1 120 SdA |R/2% % 8100 011 €€ L'801 't 0 19T N OL+LT L 01
SO 7T ¢e0 81 970 SHA ey 8100 091 09 Ts61 0C 6L°0 1DT N 09+9C €L 01
SO 44 970 ¢l 610 SHA 1T/ 810°0 091 [43 8'¢01 01 wo 10T H09+9C L 01
syreway | papiaold sdy sJo sdy §J0 (e8reyosiq | sedojs | (wyw) adois | (wr) pSuag ('ux) () (ov) By adA], uonels amponng | 'LHS
jueweal] 1'2A Q10| 010 { 1A 2O 0 pejeal], pIS puuey) [emoy JudWIBAI} JOJ IBUS] PAIINbay ‘v'diewoL
L00T/S1/8 91 "095/°) 7 01 [enba 10 uey) ssa] S1 A1100{9A UK g
0ds Risklife) NV ‘®aie a3eurep Jo 2198 | AISAD 10] 9jems sseid Jo Y 001
KRR Ag usq TBLISIIO SUIAO[[0] SU3 S199UI 11 JI Pajeal) 9q 0} PaIapisuod st adieyssig

29D Sunsixy @ g6087-4 WBg® V6087Z-Y Pud @ Mg

SBAIY 13Jng pajddyy -ssedAg 15310 M eA V608T-H




L0-isnbny Wi o 3b G =ETV S

SSVYdAL 1S3HOH INVYM
(v6082-d) L'L'€05¥¢
ALNNOD IHYM
SAVMHOIH 40 NOISIAIA
NOILYOdSNVYYL 40 INIFWLYY4IA ON

28G/2Z ON '1S3404d INVM

avod TTIN NOSdINOHL 012 ST10¥ Y1110SIdd
LOAQON

LOAQON

§3ss3y¥aav YINMO AL¥3d0odd

# 4LS

:ssaumQ Auadoud jo s




P58197

(2-ARCA C - Rocicod

SHEET NO.
REVISIONS

R-2809A 2-L

HYDRAULICS
ENGINEER

LATERAL SWALEDITCH W/ROCK CHECKS

STA 82+21 TO 82+95 -L- RT STANDARD BASE DITCH T
& STA 83+80 TO STA 84+20 -L- LT STA 85+36 TO 85+51 -L-
STA 85+80 TO 86+36 -L- LT
DETAIL A
BLL sLopes (Not to Scdle) PLAN VIEW DETA”_ B
NOTTOS.CALE STANDARD BASE D|TCH
’ sss&%ns 4 | BouLDERS (Not to Scale)
o [0.5m MIN 4 Naturdl o Naturdl
oam MN | Ground Je/ AD a0 Ground
-~ .5/) TOP OF SWALE BANK d¢ % Y
TR e T ‘. : _ _ Min.D = 0.6 m
. l | Filter Fabric B
rssmmsm SOIL REINFORCEMENT MAT) {EMBEDDED) \ : : —- Max.d = 0.6 m
TYPICAL CROSS SECTION \lcgml B * When B is< 1.8m 5 - 594 m
%&‘)’ﬁ? Type of Liner = CLASS IRIP RAP
- / S
: nxm g | 2/‘ | NOT TO SCALE DETAIL C

Lf@:@,ﬁ,ﬁ , ENERGY DISSIPATOR
1 RN
_1___0_-'5"' .59 8m_DISSIPATOR POOL 2m

trron NEUSE BUFFER
™ PROPOSED DITCH |
N s <> B SIS
\. >, .
Naa'el’e
BOULDERS S LAl o.6m
\ . <

CLASS IRIPRAP

Fliter Fabric

CLASS IRIP RAP

(EMBEDDED) FILTER FABRIC

PROFILE
PROFILE NOT TO SCALE
~NoT T0 SCAE
NOTE:
BOULDERS SHOULD BE ANGULAR AND OBLONG WITH 21 00D o
APPROXIMATE DIMENSIONS OF 0.6m x 0.45m x 0.45m o 0004 CLASS 1R RAP
(2’ x 1.5 x 1.5, ROCK SHOULD FIT TIGHTLY TOGETHER Q0 ' i
WITH MINIMAL VOIDS. STAGGER BOULDER JOINTS. ——V DISSIPATOR APRON
~————— PROPOSED DITCH I: P8 ) >
ROCK CHECK SPACING IS DEPENDENT ON DITCH O%J oc%o%ccmc:gg
GRADES AT I'DROP INTERVALS OR SLOPE CONTROL. © 85655

2:1 OR FLATTER
FRONT DITCH SLOPE

DITCH WIDTHS VARY. WIDEN TO EXTENT PRACTICAL PLAN VIEW
WITHIN R/W LIMITS. SEE X-SECTIONS.

NOT TO SCALE

STa 84+50-L-LT,




PROJECT REFERENCE NO. SHEET NO.

7/2/99

REVISIONS R N 2 8 O 9 C R-2w s:m — 2-M

ROADWAY DESIGN HYDRAULICS

StTa 84+65 to 84+80 -L- LT -

HEADER ROCK, TYP.
8EE PROFILE FOR ELEVATION

SET HEADER ROCK BACK 1/3 -ww| |-
WIDTH OF FOOTER ROCK

pp work\step pool.dgn

e\r-2809% su

FrssJSERNAME $35 5

14-AUG-2007 l6:15

ri\draina

FLOW v

—

BANKFULL MAX. STEP——
/Aw\ s
BED = N - —
5 A 4 ‘ \—szn/sorrom OF POND
— - A BACKFILL, TYP.
M-' POOL DEPTH, ’

#57 STONE, TYP.
0.30m Min ’
FILTER FOOTER ROCK, TYP.

ROCKS IN VANE ARM SHOULD 0.6n WIN.
NOT BE GAPPED OR HAVE ANY (TYP.)
SIGNIFICANT SPACES

EMBED BOTTOM

suesp o SECTION A-A

CLASS B RIP RAP (MIN)

STEP POOL DETAIL COIR FIBER WAT

ON BANKS
NOT TO SCALE #5657 STONE

[ ROCK CROSS V‘"E\ FILTER FABRIC

BANKFULL

NOTES:
1. S8TEP8 TO BE S8HORT, FREQUENT, AND

A P TTTaN OO 00 451 FLow CLOSELY SPACED.
N _

Lyt 3

i N - 2. POOL SPACING SHALL BE INVERSELY
! | PROPORTIONAL TO STREAM SLOPE,
AND DIRECTLY PROPORTIONAL TO
BANKFULL WIDTH. (APPROX 8.4m)
o o, o A vl B
BANKFULL T0 3_TIM
R DEEPER THAN STEF DEPTHS AT

PLAN VIEW o, BANKFULL ELEVAT

I0N.
ADEQUATE NUMBER OF FOOTER BOULDERS
m e Tty 5 i
8EE ROCK CROSS VANE HIGH ENERQY/HIGH FLOW EVENTS.
DETAIL FOR SPECIFICS 5. S8TEP POOL DEPTH S8HOULD BE 2 T0 3
TIMES BANKFULL DEPTH.

SET HEADER ROCK BACK
A MININUM OF 1/3 WIDTH
OF THE FOOTER ROCK

DTH WIDT ELEVATION

HEADER ROCK ,TYP:
1/3 1/3 1/3 ’
BANKFULL BANKFULL BANKFULL . 8EE PROFILE FOR _\
WI H WIDTH
(Approx 1.0m)(Approx 1.0m) (Approx 1.0m)

h 4
BACKFILL, TYP: BED
#57 &TONE, TYP EXCAVATE POOL 0.3m Min
FOOTER ROCK, TYP.

ROCKS IN VAMNE ARM SHOULD
NOT BE GAPPED OR HAVE ANY

FOR ROCK CROSS VANE SIGNIFICANT SPACES
#57 8TONE .
57 8TOl CONSTRUGTION FILTER FABRIC, TYP

FILTER FABRIC SECTION A-A

0.6m MIN

BANKFULL

EXCAVATED TRENCH

ROCK CROSS VANE DETAIL
FOR STEP POOL

NOT TO S8CALE

TIE VANE ARM INTO
BANKFULL ELEVATION

BANKFULL HEADER
POOL EXCAVATED PER ROCKS
DIRECTION OF ENGINEER

KEY IN VANE TO BANK
MINIMUM OF 0.8m AT AN
ELEVATION EQUAL

BANKFULL OR 8LIG;$LY PLAN VIEW #57 STONE

LOWER

FILTER FABRIC ROCKS

0.6m MIN. ROCKS IN VANE ARM SHOULD
NOT BE GAPPED OR HAVE ANY
BIGNIFICANT SPACES

BOULDER DIMENSIONS (meters)

STATION | HEIGHT | LENGTH | WIDTH SECTION B-B
NOTES:
PER VANE | 0.6m 0.9m .6m 1. DEEPEST PART OF POOL TO BE IN LINE WITH WHERE

VANE ARM TIES INTO BANKFULL.

2. DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.

3. CLASS "A"” BTONE CAN BE USED TO REDUCE VOIDS
BETWEEN HEADERS AND FOOTERS.

4. COMPACT BANKFULL TO EXTENT POSSIBLE OR AT THE
DIRECTION OF THE ENGINEER.

5. POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.




SHEET NO.

ENGINEER

HYDRAULICS

R—2809A
ENGINEER

PROJECT REFERENCE NO.

ROADWAY DESIGN

[CONST.REV.

R /W
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€10/399

REVISIONS

JACK E.NORWOOD &
GLORIA A, NORWOOD
DB 3744 PAGE 380
BM 192 PAGE 212

% work\r28@3csreva psh

A

15-AUG
A 1%

pr ONLSH3

-Y9- PC STAI4+02035

-L- POS STA.8/+84.503

cem
Yl

\\ /3+09350\(y9~)

BEGIN\WOVEN WIRE\ FENCE
REM AND RESAT

‘ ¢
#3971 EX/STLREIAL BASE SUALE
o0 ROCH K
6 (7545 82070 82+95 L- RT
EST 90 MTN BOULDERS
EST B0 SO M FF
443312 ~LEST 375 50 M PSRM

36072 (HBBGL socechon it oo

-L- CS‘Sfa.81+é5577
-¥9- PT STA[;3+42.925

SEE DETAL A SHEET 2-L
NOTE: REMOVE EXISTNG RiP

BY THE ENGNEER.

\%
—~ -

RAP AND PLACE ON EXISTING
TOE OF FILL AS DRECTED

—~I=Z.x_
T

FIELD LOCATED)

TOWN OF WAKE FOREST
DB 1400 PAGE 227
BM 1962 PAGE 212

war,
R Tre, ey,
,

o
LATERAL BASE SWALE 47
w/ ROCK CHECKS / +20.)00
STA 83480 10 84+20 -L- LT |

EST 40 MTN BOULDERS ' EXIST.R/W

EST 220 CU M EXCAVATION [
SEE X-SECTION SHEET 2-R i
SEE DETAL A SHEET 2-L I

NOTE: REMOVE EXISTING

&  ON EXISTNG TOE OF ! Res,
FILL AS DREC Rom
FLL kS 4 /mag;écg ENERGY DISIPATOR
S 3] / F_DISTURBED, SEE SHEET 2-L
/ | DETAL C/ FOR RESTORATION
~_ D | ORIGNAL OUANTITIES:
J EST 70{MTN CLASS IRP RAP
~_ P / T 8550 M FF,
\_; =< EST 3B v YATION
\ EN .

25000 (8202°) &
23.000 (7546°)

83+30.000 (-L-)

—-BL- 177 PINC STA76+84.47
-L— POS STA82+35057 (57.216 RT.)

e
<7
3

?

/ :
L . ;

—;\%meﬂvc STA.76+44.495

-L— POS STA.8/+93.91561.468 RT,)
ANDREW L, AMMONS,”
JEANETTE F, AMMONS" 3,

JAMES A. LUCA . \“W\M

DB 447IPAGE 18 .
BM 199 PAGE 497 MVW“Q
: W -

R

. —BY9— PINC STA7+97548
o =¥Y9- POC STAI2+93.388 (24296 RT.J

—L- POT STA82+92406 (49.886 RT.J

ANDREW L, AMMONS, -BL- 165 PINC STA.78+40.443
JEANETTE F, AMMONS & - -
JAMES A. LUCAS, JR. L— POT STA.83+90076 (36.376 RTJ
DB 447IPAGE 118
BM 1991PAGE 497

/)

35000 (11483

EX.RW
/J-\50000 (1643

REMOVE EXCESS RIP RAP
AND VEGETATE AS DIRECTED
ENGNEER

+00.000
41,000 (134.5F) END FULL C/A END WOVEN WIRE FENCE
BEG.PARTIAL C/A REMOVAL AND RESET +63.000
-BL— 164 PINC STA77+4/846 23000 (75.46) &

CONST.REV.

R /W REV.

PROJECT REFERENCE NO. SHEET NO.
R-2809A 2-0
R /W _SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

83 STEP POOL
STA.84+63 T0 84480 -L- LT
EST 40 TONS FOOTER ROCK/BOLLDERS
EST 40 SO M FJF.
EST 35 SO M COR FIBER MAT
445008  EST 25 TONS 57 STONE

+69.000 _
23000 (75467&
35000 (11483

-Y9-—- -L-
Sta 15+06.204 P Sta 12472.68]
Tggsshan AT Eewn LI IN0e N e
= 104163 T =7l Ls = 56000 L = 347970
= ngce’go%wvw R.=_49000 LT = 37338 T = 7903
RUNOFF = 77m ST = 18671 R = 600000
V = 100 KPH

Pls Stg 8133690

s = 400 385"
Ls = 84000
LT = 56014
ST = 28013

5 CU M EXCAVATION +70 000

6 TONS CLASS B-R
SHEETS Z-E%-u X.R/W
50000 (i64.04'),
=

(f?"‘n\,\_. ,: &Q\\C
8 . ,516;/“\(“/
/
) NEUSE o [ ¢

RVER
suFred

SUPPLEMENTAL WORK
FOR R-2809C

ri\dr




YA (V4

REVISIONS

work\r2809cerev2-ppsh

ks

~MAKE FOREST

Y {
OFEW L, AMMONS,
ETTE F.AMMONS &

L%
Ty, L JAMES 2. LUCAS, SR,
EO TRAG!

"BM 1991P

-BL- 166 PINC STA.79+370I9
-L- POT STA84+86.443 (3003IRT.J

PROJECT REFERENCE NO, SHEET NO.
R-2809A 2-P
R/W_SHEET NO.
ROADWAY DESIGN FYDRAULICS
ENGINEER ENGINEER
THOMAS K, BOLUS, et al
DB 1002 PAGE 18 NaD | 83
BM (962 PAGE 212 CONST.REY.
R/W REV.
PROP PDE -
#3100 -BYI0- 58 PINC STA.I3+38059 PRI Stg 87 463,322
EXISTNG R/W StaBLzE w0 REBLD ER0OD -BYI0~ 57 PINC STAI4+77.052 AL G250
& 358 {Imﬁr 60000 (196857 NEUSE RNER SYEM DAl AS DRECTED L= POT STA86+38442 (6526 LTJ %’ E I;’g.ggg
- BY THE ENGINEER L= =
5 BUFFER £ST 30 SO M COR FIBER MAT L~ POC STABTH77.845 (4731 LT) R = 1235925
+00.000 SE = 004
EXCAVATE FLOODPLAN MA
70 PREPROECT NG ELEVATIONS 60000 (196.85') 60000 V = 100 KPH
AS DIRECTED BY THE ENGNEER 43000 1141087
EST 150 CU M EXCAVATION S +54.000 §
15000 (4921) &
/7 / ‘ A
- / | #6000 (8530) 5 g
T | / _+a2lpoo S
== L ~ 2 (9515°) 186484 °°
PRE PRECT STREAM ~ 1 7 15000 (49277
T - -~
- — ;e /
g / - o, ‘ +64.000
- 7 15000 (4521) /> — — STANDARD L5m BASE DITCH \ - 15000 (49.21) & 15000 1397
Do A / P STA 85480 T0 86436 -L° LT 26000 (85.30') 20000 @582)] 15000 (492r)
X~ EST 20 MTONS CLASS IRIP RAP] & EXIST.R/W
> B L P EST 340 SO M FF § 3.86%
< e BN s
T _ - .
e /rnmr.hre%:%scm‘ E\\\P E\ \”\“ s 8E0YOTE e
~ STA-85¢%6 T0 8545i-L- LT & PO s2ss
g3 A eSS P L N (FORMERLY 5
> .
:s?::;'-:cﬁlusmm ™ To N " S8 6215 ReLE 45 :
-
— © wEegeg BM 1978 PAGE £
o 000 N
% Q0p <« -
Tz Y o g :
—_— 1 \ ' L <cse 75 {\
? \ R 3
_— 576'27’27,9-5\\\\‘“ — j L‘}Jgp
ey D —
== - \Q\\ A \&“\\\\ ,,SH,EML o o
R R — — T 300 mm CONC
' —
W / X\x\\ = .
e % T ———
| (RY
& A7 ) 1 I
o Nt o RN
s & ° & & "Z;'FT-‘ 222 ——
@) PD
PDE-~/ ,
Tr— <y
400 2
s
X n
& ey
£ : #65.000 o A -
Ny y 15000 (492F) <00 {WU - 209 7y
' 23000 (7546 ) X &
3 ;fis% (75.46’)? : S5Tuceo e 23000 (7546 BTAS <
: 15000 (492F) © ~ -
/ 45000 (14764) T +70000 § @ T :
e 23000 (7546') 3 "o WILLIAM C.KLOSE & ©
CLA;EJ%EHH.BU Oy % § X g ‘ LINDA J.KLOSE .-
DB 2712 PAGE 140 8 LIAM W, JORNE : . DB 30TIPAGE 399 &}
’ S \ . o L o BM 978 PAGE 9 I3
BM 1978 PAGE 91l ‘- S . DB 6275 PAGE 48 by \ +
\Xﬂk $ eM ; PAGESIN "ot VA 8
7 ey AN .
k . =]
- N NN ° 8
\ ' ‘\Nx,\ T‘ @Q / 7 é} : b t
/M))Nyk e & L > S
e X : |
g
3
oy

-BL- 167 PINC STA.80+49602

-L- POT STA.85+98.579 (20012 RTJ

SUPPLEMENTAL WORK
FOR R-2809C

ri\drainage
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R-28094)

®
L]

T

TIP PROJEC

&

ri\roadwau\ r%&\F‘ZBQQO_ng_tSh.C’gh

14-AUG-2007 Q7:33

r SHEET TOTAL ‘
S, STATE OF NORTH CAROLINA NC| R2809A |1
See Sheet 1-C & 1-D For Survey Controf Sheets DEV]{SI@N @F HIGHWAYS “"W KON —
3450311 STP-9801) PE
IBYG:: ROET=N | @ D 3;; o 34503.2.5 STP98(2) RW & UTLL
BT ) 2 - ALL DIMENSIONS IN 34503.3.7 STP-98(23) CONST.
@A.: e e 4 A A KE O N THESE PLANS ARE IN METERS
e [} \ - Z ~ 'F/') 4 OR MILLIMETERS
o = 4 N (g/r/g N C U 1.'Y UNLESS OTHERWISE SHOWN
e { 5 2 ( ‘\
S N AR . AN SR, Gl S LOCATION: NC 98 (WAKE FOREST BYPASS) FROM WEST OF SR 1923 (THOMPSON
N 1Y e N MILL ROAD) TO WEST OF US 1 (CAPITAL BLVD.) AND SUPPLEMENTAL —+ - L]
o SRA S US § WORK FOR R-2809C EAST OF SR 2053 (JONES DAIRY ROAD) N
. ~
X N T e el f'll| TYPE OF WORK: GRADING, DRAINAGE, PAVING, TRAFFIC VAKE) UHOH CHUPH ,f:;/
/2R i o \" AN SIGNALS, AND NOISE WALL ' o
K N END_CONSTRUCTION // @& | |
!, /d— @ 2082 " SR 1923 -Y3-\ Y37 160000 =40 / )
!, Oy THOMPSON MILL RD ~~ £n0 consTrygrio [ ‘\ E
. N END consTRCT 0N 'j%EBUgg ?97-99 ?’A{‘I/}——%Z ?{él ‘\ - TE
~Yg- 10+5000 %
VICINITY MAP L, 4‘ | SIIFE: Z
i A 3 >
DuAKAl RD. Rl e e =) Y Sl s o %
e = = = === == =— ==, NcggB’YPASS ‘ \S{zﬁ \wm&
7O DURHAM ' ' - (o]
BEGIN CONSTRYCTION Z —
Y3A— 1400000 e \ h;T ;‘ lk !‘3 L— 1 @
" ©
See Sheet 2-L Thur 2-Q For Supplement Work For R-2809C ex ok %"—})\ = ,“ | |
> f ' a TR o sl &
. K - / e—1g SN G?\NS o B \ ~vio- #8000 N
& 2 fRWAKE FQREST/ / END CONSTRUCTON "N RESuRE. N
: & & ~L— STA. 7+40.000 = e | N
. 47 S BEGIN TIP PROJECT R-2809A herienoor] J! | Y,

97 BEGIN CONSTRUCTION a5 et

Ak

N -~ A 9 C:@ éé
l\ YPASS | o & ¢ ' /}5/{\
. 'BM‘, / o 2053 o
N A\ . 9, .~ P .
M \ ] foreatiite N ; ‘} EXISTING / RELOCATED FALLS “ ’
l\ austin_ - V@ FALLS OF P~ OF NEUSE RD.
¥ ‘ NV 6r°-°k, ‘ NEUSE RO o / END CONSTRUCTION /
N "59 A \\ Y9~ 10+80.000 ]
Q % & i R-2809C ‘ _t;ﬁ;ﬁj ?ggjrggomow 9 %\4—\ - AN
N 2 )} _SITE A <% %, N
O <& ‘> | A
Q » MOUN; é/AND HIGH . ‘\ \/ B
*e VICINITY MAP e st T —L— STA. 32 +40.000 VAR e
h R-2809C SUPPLEMENTAL WORK SITE 2 2o - END TIF PROJECT R-2809A \ \\ s
U BEGIN CONSTRUCTION ii{ DENQTES EXISTING TRAFFIC SIGNAL —L- STA. 35+ 00.000 \\ \ e
-Y2- 8+77.000
| PORTIONS OF THIS PROJECT FALLS WITHIN THE BOUNDARIES OF THE CITY OF RALEIGH AND THE TOWN OF WAKE FOREST K ociaTes PROROSED TRAT SR END CONSTRUCTION \ L7 )
s - Y Y - Y Y ™)
§ GRAPHIC SCALES| DESIGN DATA PROJECT LENGTH DIVISI:,) e;[ o 6}’; 0;";‘; é — ¥s HYDRAULICS ENGINEER SalVISION OF FIGHWAYS
5 0o 10
o e ADT 2007 = 24,100 LENGTH ROADWAY TIP PROJECT R-2809A = 2.500 km 1000 Birch Ridge Dr., Raleigh, NC 27610 ' :
& PLANS ADT 2025 = 36,500 TOTAL LENGTH OF TIP PROJECT R-2809A= 2.500 km 2002 STANDARD_SPEGIFIGATIONS
5 10 DHY = 10 % PE
Z g O = 60 % ' RIGHT OF WAY DATE) _ SO e © m;:wmy DESIGN
O PROFILE (HORIZONTAL) T = 6 %% JUNE 30, 2005 FROECT DAY DE:
[T — V. = 100kmh LETTING DATE: | __ KEVIN E.MOORE, PE
( ) PROFILE (VERTICAL DECEMBER 18, 2007 PROJECT DESIGN ENGINKER
Sl A % (TTST 2% & DUAL 4%) A A _A\__SIGNATURE: =




31000

Note: Not to Scale PROJ. REFERENCE NO. SHEET NO.

*SUE. = Subsurface Unility Engineering ST% ¥£]S?£NN %I%TE}[G%LA\V Rg%gNA “mm — , —2

CONVENTIONAL PLAN SHEET SYMBOLS

dir—?BGQa‘rdu,tsh.dgh

AHEES

%OOT 07:3
™
N

5543128

14-AUG

WATER:
BOUNDARIES AND PROPERTY: RAILROADS: Water Manhole ©
State Line Standard Gauge ! cssx-rms‘.m.ﬁm. Water Meter o
County Line RR Signal Milepost e 3 Water Valve ®
Township Line Switch C EXISTING STRUCIURES: Water Hydrant B
City Line RR Abandoned e MAJOR: Recorded UG Water Line
Reservation Line - RR Dismantled Bridge, Tunnel or Box Culvert —— Designated UG Water Line (SUEY— ————v———-
P L Bridge Wing Wall, Head Wall'and End Wall — ] CONC ww |: Above Ground Water Line —————— A/G Water
roperty Line RIGHT OF WAY: MINOR:
Existing Iron Pin ‘ e Baseline Control Point ¢ Head ond End Wall [J— Tv:
Property Corner Existing Right of Way Marker A Pipe Culvert TV Satellite Dish X
Property Monument | Existing Right of Way Li _
sting Right of Way Line Footbridge < TV Pedestal
Parcel /Sequence Number Proposed Right of Way Line @__
Existing Fence Line N po § i Drainage Box: Catch Basin, DI or JB [ee TV Tower ®
- Proposed Right of Way Line with A .
Proposed Woven Wire Fence Iron Pin and Cop Marker @ Paved Ditch Gutter UG TV Cable Hand Hole )
Proposed Chain Link Fence & Proposed Right of Way Line with _@ (E_ Storm Sewer Manhole © Recorded UG TV Cable '
Concrete or Granite Marker Storm Sewer Designatad WG TV Cable (S.U.E*}— - ———-mv———-
Proposed Barbed Wire Fence Existing C lof A En
o sting Control of Access N Recorded UG Fiber Optic Cable w
Existing Wetland Boundary ———-—— - ——- P od C L of A L~
ropos ontrol of Access 77 UTILITIES: Designated WG Fiber Optic Cable (S.U.E*— -———wro———
Proposed Wetland Boundary -,
Existing Easement Line E—— POWER:
Existing Endangered Animal Boundary oo . )
Proposed Temporary Construction Easement - E Existing Power Pole 'y GAS:
Existing Endangered Plant Boundary .
Proposed Temporary Drainage Easement—— TDE Proposed Power Pole 4 Gas Valve o
BUILDINGS AND OTHER CULTURE: Proposed Permanent Drainage Easement —— PDE Existing Joint Use Pole -+ Gas Meter o
g‘" Pump Vent or UG Tank Cap ° Proposed Permanent Utility Easement puE Proposed loint Use Pole s Recorded UG Gas Line
ign S . .
P hol S
Well 0 ROADS AND RELATED FEATURES: ower Manhole ® Designated UG Gos Line (S.U.E.)
. Power Line Tower X Above Ground Gas Line A% 52
Small Mine < Existing Edge of Pavement
. Existing Curb Power Transformer
Foundation — . WG Power Cable Hand Hole @ SANITARY SEWER:
Area Outline I Proposed Slope Stakes Cuf —MmM ——— —— &L
Proposed Slope Stakes Fill ——MM— ———F__ _ H-Frome Fole = Sanitary Sewer Manhole
Cemetery ) Recorded UG Power Line Sanitary Sewer Cleanout @
Building [Y—] Proposed Wheel Chair Ramp ————— @R ) . . j
\ Designated UG Power Line (S.U.E.% ————r——— UG Sanitary Sewer Line
School ﬁ Proposed Wheel Chair Ramp Curb Cut @O .
] Above Ground Sanitary Sewer — 4/ sonitary sewer
Church i Curb Cut for Future Wheel Chair Ramp —— @B L, I
_— . TELEPHONE: Recorded SS Forced Main Line
Dam Existing Metal Guardrail \ -
. Existing Telephone Pole - Designated S5 Forced Main Line (SU.E*) — — - e — -
Proposed Guardrail I.T T T R 4 Tolooh ol
Hs 1”3055055’-; Existing Cable Guiderail roa T"I’”:’ :A"’:'I” oe bl MISCELLANEGUS
tream or Body of Water Proposed Cable Guiderail Woooo o elephone Manhole ® C QUS:
Hydro, Pool or Reservoir ———— " ) Telephone Booth Bl Utility Pole Y
—_——— Equality Symbol (4.} o .
Jurisdictional Stream — s — Telephone Pedestal Utility Pole with Base O
Pavement Removal PO -
Buffer Zone 1 BZ1 Telaphona Cell Tower & Utility Located Object ®
Buffer Zone 2 8 2 VEGETATION: WG Telephone Cable Hand Hole i Utility Traffic Signal Box i
Flow Arrow Single Tree Recorded UG Telephone Cable Utility Unknown UG Line e
Disappearing Stream Single Shrub ] Designated UG Telephone Cable (S.U.E*)— -———1———— UG Tank; Water, Gas, Oil ]
Spring @ ——"" Hedge o Recorded WG Telephone Conduit AG Tank; Water, Gas, Oil ]
Wetland Woods Line ot Designated UG Telephone Conduit {S.U.E.4- ——— —x———- UG Test Hole (S.U.E.*) ®
Proposed Lateral, Tail, Head Ditch ——— @ Orchard & & 8 6 Recorded UG Fiber Optics Cable 1 Abandoned According to Utility Records —— AATUR

False Sump <> Vineyard Designated UG Fiber Optics Cable (S.U.E%- ——— —1r———. End of Information E.O.L
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M-AUG-2007 08:08
ST REZ - - oo St

T PROJECT REFERENCE NO. SHEET NO.
< R-2809A 4

-L~TRANS ROADWAY DESIGN HYDRAULICS

THE DREES COMPANY / Pl = 8444939 ENGINEER ENGINEER
) - 5 10
D.B. 8352 PG. 1358 A= 414302 (LT) EE

BOM. 1999 PG. 2003 ep L = 70274
T = 85176 0
2 R = 2300000 «© CONST.REV.
B SE = 002
2% R /W REV.
2 Vs = 100 KPH % 12/15/05
L EX Z
2 2 THE DREES COMPANY S
z z D.B. 8352 PG. 358 k3
» . S BOM. 1999 PG, 2003
2 s ;g
8 -L- POT 7+40000 | -L-TRANS PC 7459763
N~ -L-TRANS POT 7+40.000 /
! EXISTING R/W {8/m RT) EXSTING R/w / /
LB Qi 0 LY Lo e
f,il 7437497 EST. DOE = Izm?
L 7+66.262 -L- 9+00 TO 9+2 LT SEE DETAL 13

3 58647 (/92.4/’;{2,

v

58623 (192.33")

T
\ﬁ)\%

§
;
%\ REMOVE CONC. DITCH
3 N
T
.

£ 4
-L- POT_6+20000 § f’f _ 7

;‘" A~ T - §

Z, T T~ /e 8

| 55 o~ S +
BT i
P -
]
L%
M e
Ya

- S

e —— = §

T
QYo
~<"__ COLLAR & V4 h
;G — ~ —_—
400 CSP W/ELBOWS 1
) SOIL W/ROD & LUG
e e REMOVE EXISTING CONNECTORS W/SLEEVES
i GUARDRAIL BERM GUTTER FS,EE bET
REMOVE HW & AL
1L.6m OF CONC DITCH *60000 SHEET 2-F

TOE PROTECTION

BEGIN STATE PROJECT R-28094

TO STA 8+50 -L- RT.

STA. 7+40.000 -L- o ' =

—

BEGIN CONSTRUCTION e

o
3

NO9"3HID'E
12,384

JEFFREY C, VOET g 7473547

KATHERINE P, vOET 547 7 &P JEFFREY C,

D,8. 860 FC. 1205 o647 der2r KATHERINE PvoE +
BOM 1995 PG, gag D.B. 8182 P(, 133

BOM 1995 PG, 1976

£/ SEE SHEET 2-F FOR DITCH
£f% DETAILS
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