STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

February 27, 2006

U.S. Army Corps of Engineers
P.O. Box 1890
Wilmington, North Carolina 28402

Attention: Richard Spencer
Regulatory Specialist

Subject: Application for Section 404 and 401 permits for High Point East Beltway, US
311 from south of US 29/70 to US 220, Guilford and Randolph Counties, State
Project Nos. 8.1570601 and 8.1571501, Federal Aid Nos. MAF-F-119-1(1) and -
MAF-F-119-1(1), TIP R-0609 IA, IB and R-2606A, B and C: Divisions 7 and 8,
Work Center Nos. 34345.1.1 and 34480.1.1

Dear Mr. Spencer:

The North Carolina Department of Transportation (NCDOT) proposes to construct a highway on
new location on the southeastern side of High Point in Guilford and Randolph Counties. The
proposed road will continue existing US 311 from just south of US 29/70 in Guilford County to
US 220 in Randolph County, a distance of approximately 14 miles. The proposed project
consists of constructing a four-lane median divided facility on 150 feet (46 meters) of right-of-
way with controlled access. The project lies in the Piedmont Physiographic Province in the Cape
Fear River Basin (Hydrologic Catalog Unit 03030003, Sub-basin 03-06-08) and the Yadkin
River Basin (Hydrologic Catalog Unit 03040103, Sub-basin 03-07-09). This application package
consists of this cover letter, an ENG Form 4345, permit drawings, half size plan sheets,
interagency meeting minutes, a stormwater management plan, North Carolina Department of
Environment and Natural Resources Ecosystem Enhancement Program (EEP) confirmation
letter, Randleman Variance Request, and the Indirect and Cumulative Effects (ICE) document.

PROJECT SCHEDULE
For construction purposes, the US 311 bypass has been broken down into twelve sections. Table
1 reflects the project breakdown, section termini, and project let dates. A map depicting the
sections associated with TIP Nos. R-609IA, IB and R-2606A, B and C is attached. Accordingly,
the permit drawings for each section were independently prepared. This application addresses
the impacts from construction of five sections, R-609IA, IB, R-2606 A, B, and C. Projects
R-2606B and C have post year let dates and therefore these sections are still in preliminary
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design. Permit drawings have been prepared based on preliminary design. NCDOT will apply
for any relevant permit modifications for R-2606B and C when final design is complete.

Table 1. Descrlptlon of Project Sectlons for Construction Purposes

| Section = LetDate - Project Termini
R-609D 11/92 (Complete)  West of ngh Point Reservoir to 2,000 west of NC 68
R-609EA  11/96 (Complete) 2000’ feet west of NC68 to NC 68
R-609EB  5/98 (Complete) NC 68 to 1,000 east of US29A/70A
R-609FA  5/98 (Complete) 1,000’ east of US 29A/70A to 1,000 east of US 29/70
R-609FB  11/01 (Complete) 6 Structures at US 29/70 interchange
R-609G 11/95 (Complete)  Paving of Section D
R-609H 11/01 (Complete)  Paving of Sections EB and FB

R-609IA  9/16/06 From US 29/70 to I-85, North of Archdale
R-6091B 9/16/06 From I-85 to South of SR 1920 North of Archdale
R-2606A  9/16/06 From SR 1920 to north of SR 1929

R-2606B  Post Year From SR 1929 to south of US 311

R-2606C  Post Year From south of US 311 to US 220

Purpose and Need: The main purposes of the proposed High Point East Beltway is to provide a
bypass of the High Point and Archdale central business districts and connect existing US 311
north of High Point to Interstate 85 east of Archdale, as well as provide for the US 311 High
Point Bypass, which was included originally on the 1962 Thoroughfare Plan. This link will
reduce congestion to existing US 311, which operates at near capacity during peak hours and
passes through the Central Business Districts of High Point and Archdale with no bypass route
for heavy trucks.

Summary of Impacts: The R-0609IA, IB, R-2606A, and B projects are in the Cape Fear River
Basin, Hydrologic Unit Code (HUC) 03030003, Deep River sub-basin. These four sections of
the project are located within the Randleman Lake Watershed. R-2606C is located within the
Yadkin River Basin within HUC 03040103. Impacts on jurisdictional areas of the proposed
project consist of a total of 4.424 acres of permanent wetland impacts. There will also be 12.174
acres of permanent impact to ponds (fill and/or draining) and approximately 29,860 linear feet of
jurisdictional stream impacts. Wetland and stream impacts within the Cape Fear River basin
total 4.181 acres and 22,241 feet. Wetland and stream impacts within the Yadkin River Basin
total 0.243 acres and 7,619 feet.

Table 2: Summary of Jurisdictional Impacts (Federal Clean Water Act)

. Permanent Streams (ft Tempora

Section Wetlands (ac)* ® Streafns (ffty) Ponds (ac)
R-6091A 0.672 8,973 542 2.63
R-609IB 0.45 2,884 0 2.56
R-2606A 0.814 4,377 402 3.454
R-2606B 2.245 6,007 0 1.77
R-2606C 0.243 7,619 0 1.76

Total 4.424 29,860 904 12.174

*Includes fill, excavation, and mechanized clearing




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 still require mitigation. Impacts
that will require mitigation include 4.424 acres of wetland mitigation and 28,009 feet of stream
mitigation. Within the Cape Fear River basin mitigation requirements are comprised of 4.181
acres of wetland and 20,767 feet of stream impacts. Within the Yadkin River Basin are
mitigation requirements are comprised of 0.243 acres of wetlands and 7,242 feet of stream
impacts. Onsite mitigation will occur at R-609IA Site 6, and will compensate for 946 feet of
stream impacts in the Cape Fear River Basin. Compensatory mitigation for the remaining 4.424
acres of wetlands and 27,063 feet of impacts will be provided by the Ecosystem Enhancement
Program (EEP) at a 2:1 ratio. Detailed descriptions of these actions are presented in the
mitigation portion of this application.

NEPA DOCUMENT STATUS
The Final Environmental Impact Statement (FEIS) was approved by the Federal Highway
Administration (FHWA) on December 7, 1987 for R-609. On September 28, 1988, the Record of
Decision (ROD) was approved. The Final Environmental Assessment was approved on March
31, 1997 and the FONSI was approved February 26, 1999 for R-2606. After the documents were
approved they were circulated to the agencies.

INDEPENDENT UTILITIES
The subject project is in compliance with 23 CFR Part 771.111(f) which lists the Federal
Highway Administration (FHWA) characteristics of independent utility of a project:
(1) The project connects logical termini and is of sufficient length to address
environmental matters on a broad scope;
(2) The project is usable and a reasonable expenditure, even if no additional
transportation improvements are made in the area;
(3) The project does not restrict consideration of alternatives for other reasonably
foreseeable transportation improvements.

RESOURCE STATUS

Delineations:

Wetland and stream determination and delineations within R-609 were conducted in August
1999 by Mr. Jamie Shern formally of LandMark Design Group, Inc. using the field delineation
method outlined in the 7987 Corps of Engineers Wetland Delineation Manual (Environmental
Laboratory, 1987). Mr. Eric Alsmeyer of the USACE Raleigh Regulatory Field Office and Mr.
John Hennessy of the DWQ verified the delineations in September 1999. Stream mitigation
requirements for R-609 were determined on February 22, 2002 by Eric Alsmeyer and Jamie
Shern.

Wetlands and stream delineations within R-2606 were conducted between December 1997 and
February 1998 by Scientists from Environmental Services, Inc using the field delineation method
outlined in the 1987 Corps of Engineers Wetland Delineation Manual. On January 15, 1998 and
February 5, 1998 wetlands and streams were verified by Eric Alsmeyer. Stream mitigation
requirements for R-2606 were reviewed and determined on June 22, 2005 by Richard Spencer of
the USACE Wilmington District Office and Brett Feulner of the NCDOT.
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On September 29, 2004 Brett Feulner and Elizabeth Lusk updated the wetland delineation within
R-609, and R-2606 to confirm that no changes have occurred to jurisdictional resources. The
attached permit application package consists of drawings depicting jurisdictional impacts.

Wetlands:

Wetland impacts occur at 19 sites within the Cape Fear River Basin and 3 sites in the Yadkin
River Basin within Hydrologic Unit Codes (HUC) 03030003 and 03040103 respectively. Table
3(A-E) is a list of verified impacts to jurisdictional wetland resources (which include impacts
resulting from fill, excavation and mechanized clearing), riverine or non-riverine status, river
basin and the Cowardin description. Since wetland delineations were conducted after the NEPA
documents were completed, it is not possible to accurately compare actual wetland impacts with
the impacts described in the NEPA documents. The calculations and drawings by NCDOT
Hydraulics Unit are presented in the attached permit drawings. A description of each wetland site
is as follows.

R-6091A

Site 1 (Station 12+00 to 12+80). The impacts at Site 1 consists of 0.04 acre of excavation and
0.01 acre of mechanized clearing to a non-riverine wetland and 0.12 acre of excavation in a man
made pond. The wetland is located upstream of the pond and is located in an area that was
formally a pond before the dam was breached. The wetland at this site is an immature hardwood-
shrub community.

Site 3 (Station 23+45 to 23+60). Impacts at Site 3 consist of 0.03 acre of fill in a riverine
bottomland wetland vegetated with grasses. Impacts occur due the placement of fill from the
roadway.

Site 4 (Station 25+65 to 25+95). Impacts at Site 4 consist of 0.16 acre of fill and 0.03 acre of
mechanized clearing in a riverine bottomland wetland vegetated with immature hardwoods and
shrubs. Impacts occur due the placement of fill from the roadway.

Site 11 (Station 53+00 to 56+75). Impacts at Site 11 consist of 0.20 acre of fill, 0.03 acre of
excavation and 0.04 acre of mechanized clearing in a riverine bottomland hardwood wetland.
Impacts occur due the placement fill from the roadway.

Site 12 (Station 58+20 to 59+00). Impacts at Site 12 consist of 0.12 acre of fill in a riverine
bottomland wetland vegetated with immature hardwoods and shrubs. Impacts occur due the
placement of fill from the roadway.

R-6091IB

Site 6 (Station Y-9 12+23) Impacts at Site 6 consist of 0.091 acre of fill and 0.049 acre of
mechanized clearing in a riverine bottomland vegetated with immature hardwoods and shrubs.
Impacts occur due the placement of fill from the roadway.

Site 7 (Station 84+28) Impacts at Site 7 consist of 0.296 acre of fill in a riverine bottomland
hardwood forest. Impacts occur due the placement of fill from the roadway.



Site 8 (Station 87+00) Impacts at Site 8 consist of 0.007 acre of fill in a riverine bottomland
hardwood forest. Impacts occur due the placement of fill from the roadway.

Site 9 (Station 90+00) Impacts at Site 9 consist of 0.002 acre of fill and 0.005 acres of
mechanized clearing in a riverine bottomland vegetated with immature hardwoods and shrubs.
Impacts occur due the placement of fill from the roadway.

R-2606A
Site 2 (Station 45+99) Impacts at Site 2 consist of 0.277 acre of fill in a riverine bottomland
hardwood forest. Impacts occur due to the placement of fill from the roadway.

Site 6 (Station Ramp C 10+50). Impacts at Site 6 consist of 0.241 acre of fill and 0.04 acre of
excavation in a riverine bottomland vegetated with immature hardwoods and shrubs. Impacts
occur due to the placement of fill from the roadway.

Site 7 (106+60 to 115+75). Impacts at Site 7 consist of 0.24 acre of fill and 0.016 acre of
excavation in a non-riverine bottomland vegetated with immature hardwoods and shrubs.
Impacts occur due to the placement of fill from the roadway.

R-2606B and C

Site 13 (Station 48+00 to 49+70) Impacts at Site 13 consist of 0.308 acre of fill and 0.01 acre of
mechanized clearing in a non-riverine bottomland hardwood forest. Impacts occur due to the
placement of fill from the roadway.

Site 14 (Station 51+50 to 52+60) Impacts at Site 14 consist of 0.451 acre of fill and 0.042 acre
of mechanized clearing in a non-riverine wetland located in cow pasture. Vegetation in this
wetland is composed of grasses. Impacts occur due to the placement of fill from the roadway.

Site 15 (Station 57+07 to 53+30) Impacts at Site 15 consist of 0.17 acre of fill in a non-riverine
bottomland hardwood wetland. Impacts occur due to the placement of fill from the roadway.

Site 16 (Station 63+50 to 64+10) Impacts at Site 16 consist of 0.419 acre of fill and 0.017 acre
of mechanized clearing in a riverine wetland vegetated with shrubs. Impacts occur due to the
placement of fill from the roadway and construction access.

Site 19 (Station 91+60 to 92+24) Impacts at Site 19 consist of 0.178 acre of fill in a riverine
bottomland hardwood wetland. Impacts occur due to the placement of fill from the roadway.

Site 20 (Station 101+40 to 102+30) Impacts at Site 20 consist of 0.628 acre of fill and 0.021
acre of mechanized clearing in a non-riverine bottomland hardwood wetland. Impacts occur due
to the placement of fill from the roadway and construction access.

Site 24 (Station 102+90 to 121+10) Impacts at Site 24 consist of 0.027 acre of fill in a non-
riverine wetland vegetated with grasses. Impacts occur due to the placement of fill from the
roadway.



Site 25 (Station 128+40 to 128+60) Impacts at Site 25 consist of 0.006 acre of fill in a riverine
bottomland hardwood wetland. Impacts occur due to the placement of fill from the roadway.

Site 27 (Station 142+60 to 143+40) Impacts at Site 27 consist of 0.21 acre of fill in a riverine
bottomland hardwood wetland. Impacts occur due to the placement of fill from the roadway.

Table 3A- R-609IA Wetland Impacts and Descriptions

Site River Basin Riverine(R) or Impacts Cowardin
Non-Riverine(NR) | (Acres) | Description
Wetland Impacts
1{Cape Fear NR 0.05 PSS1B
3|Cape Fear R 0.03 PEM2C
4|Cape Fear R 0.19 PSS1C
11|Cape Fear R 0.27 PFO1C
12|Cape Fear R 0.12 PSS1B
17|Cape Fear NR 0.012 PFO1C
Total 0.672
Table 3B- R-6091B Wetland Impacts and Descriptions
Site River Basin Riverine(R) or Impacts Cowardin
Non-Riverine(NR) | (Acres) | Description
Wetland Impacts
6|Cape Fear R 0.14 PSS1C
7|Cape Fear R 0.296 PFOLC
8|Cape Fear R 0.007 PFO1B
9|Cape Fear R 0.007 PSS1C
Total 0.45

Table 3C- R-2606A Wetland Impacts and Descriptions

Site River Basin Riverine(R) or Impacts Cowardin
Non-Riverine(NR) | (Acres) | Description
Wetland Impacts
2|Cape Fear R 0.277 PFO1C
6|Cape Fear R 0.281 PSS1C
7|Cape Fear NR - 0.256 PSS1B
Total 0.814

Table 3D- R-2606B Wetland Impacts and Descriptions

Site River Basin Riverine(R) or Impacts Cowardin
Non-Riverine(NR) | (Acres) | Description
Wetland Impacts

13{Cape Fear NR 0.317 PFO/SS1B

14|Cape Fear NR 0.493 PEMIB

15{Cape Fear NR 0.171 PFO1B

16{Cape Fear R 0.437 PSS1B

19|Cape Fear R 0.178 PFOI1B

20|Cape Fear NR 0.649 PFOI1C

Total 2.245




Table 3D- R-2606C Wetland Impacts and Descriptions
Site River Basin Riverine(R) or Impacts Cowardin
Non-Riverine(NR) | (Acres) | Description
Wetland Impacts

24|Yadkin NR 0.027 PEM1B
25| Yadkin NR 0.006 PFO1B
27|Yadkin R 0.210 PFO1B

Total 0.243

Streams:

Stream impacts total 29,860 linear feet and occur at 43 sites.

Impacts to streams occur within

HUC 03030003 of the Cape Fear River Basin and 03040103 of the Yadkin River Basin. Stream
impacts within the Cape Fear River Basin total 22,241 feet and within the Yadkin River Basin

total 7,619 feet.

The HUC division line corresponds with the division between projects

R-2606B and C. Tables 4A-E is a list site number, stream name, type of structure, amount of
stream impacts, amount of mitigation required, temporary 1mpacts pond impacts, DWQ
classification and DWQ index number.

Table 4A — R-6091IA Surface Water Impacts

Site |Stream Name Structure/ Existing | Mitigation |Temp. | Pond DWQ DWQ
Size Type Channel Required |Impacts |Impacts| Class Index
impacted (feet) | (acres) | (acres) number
(feet)
2 |UT to Mile Branch  |1350mm 461 461 0.01 WS-V 17-7-3
3 |UT to Mile Branch  |450mm 0 0 0.01 WS-IV 17-7-3
4 |{UT toMile Branch  |1350mm 409 409 0.01 WS-IV 17-7-3
5 |UT to Mile Branch  |900mm 231 231 <0.01 WS-V 17-7-3
6 |UT to Richland Creek |3@3.4mx 1,458 1,458* WS-V 17-7-3
2.4m RCBC
7 |UT to Richland Creek |600mm 146 146 WS-V 17-7-3
8 |UT to Richland Creek |1050mm 591 591 WS-IV 17-7-05
9 |UT to Richland Creek [3.7m x 3.7m - - 2.37 |WS-IV 17-7-05
10 |UT to Richland Creek |Interchange 2,992 2,992 WS-V 17-7-05
11 |UT to Richland Creek |Interchange 1,933 1,933 0.01 WS-IV 17-7-05
12 |UT to Richland Creek [900mm 390 390 WS-V 17-7-05
13 {UT to Richland Creek |900mm 5 5 WS-IV 17-7-05
14 |UT to Richland Creek |1050 105 105 <0.01 WS-V 17-7-05
15 |UT to Richland Creek {900mm 75 75 0.26 |WS-IV 17-7-05
16 |UT to Richland Creek [900mm & 177 177 <0.01 WS-V 17-7-05
1050mm
Total 8,973 8,973 542 2.63

*Onsite natural channel design will provide 946 linear feet of stream mitigation at Site 6




Table 4B — R-6091IB Surface Water Impacts

Site [Stream Name Structure/ Size | Existing | Mitigation| Temp. | Pond | DWQ [ DWQ
Type Channel | Required | Impacts |Impacts| Class Index
impacted |  (feet) (acres) | (acres) number
(feet)
1 |UT to Taylor Branch 750 RCP 850 850 0.44 [WS-IV |17-9.3-(1)
2 |Taylor Branch 2100 RCP 525 525 WS-V |17-9.3-(1)
3 |Taylor Branch 2@2.1mx 587 587 WS-IV |17-9.3-(1)
2.1lm RCBC
4 |UT to Taylor Branch 900RCP 282 0 1.58 [WS-IV [17-9.3-(1)
5 |UT to Taylor Branch 900 RCP 151 151 0.54 [WS-IV |17-9.3-(1)
6 |Taylor Branch 2@ 1.8mx 256 256 WS-V |17-9.3-(1)
2.4m RCBC
9 |UT to Taylor Branch 750 RCP 233 233 WS-V [17-9.3-(1)
Total 2,884 2,602 2.56
Table 4C — R-2606A Surface Water Impacts
Site |Stream Name Structure/ Existing | Mitigation | Temp. | Pond | DWQ Class | DWQ
Size Type Channel | Required |Impacts | Impacts Index
impacted| (feet) (acres) | (acres) number
(feet)
1 |[Muddy Creek Bridge 0 0 WS-IV 17-9-(1)
2 |UT to Muddy Creek }12'x8' RCBC 350 350 0.02 WS-IV 17-9-(1)
3 |UT to Muddy Creek [8'x5' Conspan | 1,100 1,100 0.022 WS-V 17-9-(1)
& 30"RCP
4 |UT to Muddy Creek 30" RCP & 765 580 0.008 WS-IV 17-9-(1)
36" RCP
5 |UT to Muddy Creek |30" RCP 472 472 WS-IV; CA | 17-9-(2)
6 |UT to Muddy Creek [3-36" RCP 200 200 0.004 | 0.634 |WS-IV;CA | 17-9-(2)
7 |UT to Muddy Creek [60" RCP & 1,490 1,490 0.004 WS-IV; CA | 17-9-(2)
6'x6' RCBC
w/2-60" RCPs
8 |UT to Muddy Creek |42" RCP 2.82 [WS-IV; CA | 17-9-(2)
Total 4,377 4,192 402 | 3.454




Table 4D — R-2606B Surface Water Impacts
Site [Stream Name Structure/ Existing | Mitigation | Temp. | Pond DWQ DWQ
Size Type Channel | Required |Impacts| Impacts Class Index
impacted| (feet) (acres) | (acres) number
(feet)
13 |UT to Muddy Creek - 738 738 1.02  |WS-IV CA| 17-9-(2)
14 |UT to Muddy Creek - 804 338 WS-IV CA| 17-9-(2)
15 |UT to Muddy Creek - 430 430 WS-IV CA| 17-9-(2)
16 |UT to Muddy Creek - 75 0 0.75 |WS-IVCA| 17-9(2)
17 |[Bob Branch - 813 813 WS-IV  {17-9.6-(1)
18 |UT to Bob Branch - 466 0 ' WS-IV  {17-9.6-(1)
19 |UT to Bob Branch - 420 420 WS-IV  [17-9.6-(1)
20 |UT to Deep River - 719 719 WS-IV CA| 17-(4)
21 |UT to Deep River - 1542 1542 WS-IV CA| 17-(4)
Total 6,007 5,000 1.77
Table 4E — R-2606C Surface Water Impacts
Site [Stream Name Structure/ | Existing | Mitigation| Temp. | Pond | DWQ Class | DWQ Index
Size Type| Channel | Required |Impacts |Impacts number
impacted (feet) (acres) | (acres)
(feet)
23 |UT to Caraway Creek - 1171 1050 0.12 C 12-2-3
24 |UT to Caraway Creek - 886 630 C 12-2-3
25 [UT to Back Creek - 1723 1723 WS- HQW | 13-2-3-3-(0.5)
26 |UT to Back Creek - - - 1.64 | WS-II HQW [13-2-3-3-(0.5)
27 |UT to Back Creek - 299 299 WS-II HQW |13-2-3-3-(0.5)
28 |UT to Back Creek - 902 902 WS-ITHQW |13-2-3-3-(0.5)
29 |UT to Back Creek - 1959 1959 WS-II HQW |13-2-3-3-(0.5)
30 |[UT to Back Creek - 679 679 WS-T HQW |13-2-3-3-(0.5)
Total 7,619 7,242 1.76
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.
As of January 29, 2003, the U.S. Fish and Wildlife Service (FWS) lists one federally protected
species for Guilford County and two for Randolph County (Table 5).

Biological Conclusions of No Effect have been rendered for the Bald Eagle and the Cape Fear
Shiner due to lack of suitable habitat. Suitable habitat does exist within the project area for
Schweinitz’s sunflower. Initial surveys for Schweinitz’s sunflower were conducted by
Environmental Services, Inc. in the fall of 1997. Follow up surveys were conducted on
September 29, 2004 by NCDOT biologists Brett Feulner and Elizabeth Lusk and no specimens
were found. The biological conclusion of No Effect remains valid for the Schweinitz’s
sunflower.




Table 5. Federally Protected Species for Randolph and Guilford Counties

Scientific Name Common Name County Status | Biological
Conclusion
Haliaeetus leucocephalus Bald Eagle Guilford T No Effect
Notropis mekistocholas Cape Fear Shiner Randolph E No Effect
Helianthus schweinitzii Schweinitz’s sunflower Randolph E No Effect

“E” denotes Endangered (a species that is in danger of extinction throughout all or a significant

portion of its range).
“T” denotes Threatened "likely to become endangered within the foreseeable future throughout all or a significant portion of
its range."

CULTURAL RESOURCES

Archaeology:

Archeological surveys were conducted for R-609 as part of the EIS and for R-2606 as part of the
EA. In a letter dated August 18, 1987 the State Historic Preservation Office (SHPO) concluded
that R-609 would have No Effect upon significant archeological resources. The NCDOT
concluded in the FONSI for R-2606 that no archeological sites eligible for the register were
discovered. Detailed information regarding surveys including methods used and the findings is
contained in the planning document for each project.

Historic Architecture:

Historic architecture surveys were conducted for R-609 as part of the EIS and for R-2606 as part
of the EA. In a letter dated September 16, 1987 the State Historic Preservation Office (SHPO)
concluded that R-609 would have No Effect upon significant architectural or historical resources.
In a letter dated June 26, 1996 SHPO concurred with the NCDOT’s conclusion that no properties
within R-2606 were considered eligible for the National Register. Detailed information regarding
surveys including methods used and the findings is contained in the planning document for each
project.

FEMA COMPLIANCE
These projects will cross two streams that are located in a flood insurance study area. NCDOT
has received compliance from FEMA for the crossing of Muddy Creek and Mile Branch.

UTILIY IMPACTS
No additional impacts will occur due to the relocation of utilities.

ICE STUDY
An ICE study for this project has been completed and is included with this permit application.

WILD AND SCENIC RIVERS
This project will not impact any designated Wild and Scenic Rivers or any rivers included in the
list of study rivers (Public Law 90-542, as amended).

ESSENTIAL FISH HABITAT
The project will not impact any essential fish habitat afforded protection under the Magnuson-
Stevens Act of 1996 (16 U.S.C 1801 et seq.).
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PROJECT COMMITMENTS
The following environmental commitments were agreed to in the NEPA process and will be
followed by NCDOT.

e Borrow material will be taken from upland sources in the construction of this project.

e NCDOT will avoid placing erosion control devices in wetlands.

e NCDOT will use Design Standards in Sensitive Watersheds and High Quality Storm Erosion
Control Measures at all stream crossings currently or potentially designated as Water
Supplies (WS-I or II), and where the project is located in any Watershed Critical Area.

e Hazardous Spill Basins will be provided at crossings of Muddy Creek, Back Creek, and their
associated tributaries in accordance with NCDOT’s Guidance for the Location and Design of
Hazardous Spill Basins.

e A wetland mitigation plan will be provided in the application for a Water Quality
Certification.

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

Specific avoidance measures
R-2606A
Wetland Site 1 (Buffer Site 1)
e Station —L- 14400 Lt to —L-24+50 Lt, The road has been aligned to completely avoid
the wetland system north of the road

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.
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Site Specific Minimization Measures
R-6091A, Wetland Site 2 (Buffer Site 1)
e Station -L- 19+15 M, -L- 20+10 Rt, -L- 19+90 Lt, and —L- 20+40 M, Grass swales
treat stormwater before discharging into buffer
Wetland Site 4 (Buffer Site 2)
e Station —L- 25+50 M, -L- 25+40 Lt, Grass swales treat stormwater before discharging
into buffer
Wetland Site 5 (Buffer Site 3)
e Station —L- 27+95 Lt, -L- 28+05 Rt, -L- 28+15 M, -L- 28+60 M, -L- 28+60 Lt, and —
Y2-14+50, Grass swales treat stormwater before discharging into buffer
Wetland Site 6 (Buffer Site 4)
e Natural stream design will be used to relocate the 946 feet of the Unnamed Tributary
to Richland Creek
e Station —L-34+00, Hazardous spill basin will be constructed and can be used in the
event of a hazardous chemical spill
e Station —L- 31+85 Rt, -L- 32+00 Lt, -L- 34+15 Rt, -L- 34+15 M, Grass swales treat
stormwater before discharging into buffer
e Station -L- 33+50 Rt, Level spreader diffuses flow before discharging into the stream
Wetland Site 7 (Buffer Site 5)
e Station -L-35+70 Lt, Grass swales treat stormwater before discharging into buffer
e Station —L- 35+60 Lt, Hazardous spill basin will be constructed and can be used in the
event of a hazardous chemical spill '
Wetland Site 8 (Buffer Site 6)
e Station —L- 40+60 Lt, -L- 39+90 Lt-, Hazardous spill basin will be constructed and
can be used in the event of an hazardous chemical spill
Wetland Site 9 (Buffer Site 7)
e Station -Y5- 13+90 Rt, -Y5- 15+20 Rt, Hazardous spill basin will be constructed and
can be used in the event of an hazardous chemical spill
e Station —L- 45+20 Lt, -L- 45+20 M, -Y5- 13+60 Lt, -Y5- 13+60 Rt, -Y5- 15+30 Rt,
Grass swales treat stormwater before discharging into buffer
Wetland Site 10 and 11 (Buffer Site 8)
e Station —L- 50+50 Lt, -L- 56+10 Lt, -L- 56+10 Rt, -Ramp D- 13+90 Lt, -L- 49+40 Rt,
-Y5- 13+90 Rt, -Y5- 15+20 Rt, Hazardous spill basin will be constructed and can be
used in the event of an hazardous chemical spill
e Station —L- 50+50-Lt, -Y6- 49+40 Rt, -Y6- 49+40 M, -L-50+35 Rt, -L-50+40 Rt, -L-
50+35 M, -L- 50+40 M, -Y6- 23+40 Lt, -L-56+10 Lt, -L- 55+00-Rt, -L-56+10 Rt,
Grass swales treat stormwater before discharging into buffer
e Station -L- 50+50 Lt, Level spreader diffuses flow before discharging into the stream
e Station —Y6- 20+60 Lt, -L- 51+10-Rt, -Y6- 20+60 Rt Dry detention basin regulates
the outflow of stormwater and removes sediments and other pollutants
e Station -Ramp B- 14+20 Rt-, Energy dissipater slows water velocity discharging from

pipe
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R-6091B, Wetland Site 1 (Bufter Site 1)
e Station —L-62+50 Lt and —L- 63+40 Rt, Grass Swales treat stormwater before
discharging into stream
e Station —L- 64+80 Rt, Energy dissipater slows the water velocity discharging from
pipe
Buffer Site 2
e Station -Y8-11+00 Rt Level spreader, grass swale and silt basin treat water before
discharging into the stream
Wetland Site 2 (Buffer Site 3)
e Station -L- 68+00 Rt, and —L-70+20 Lt, Grass swales treat stormwater before
discharging into stream
e Station —L- 68+80 Rt, Cross vane placed into stream to slow water velocity
e Station —L- 70+80-Rt and —L- 70+80 Lt, Grass swales treat stormwater before
discharging into pipes.
e Station —L- 70+80 Rt, Energy dissipater slows water velocity discharging from pipe
Wetland Site 3 (Buffer Site 4)
e Station —L- 77+20 Lt and —L-76+70 Rt, Grass swales treat stormwater before
discharging into the stream
e Station —L-76+25 Rt, Preformed scour hole slows water velocity before discharging
into the buffer
e Station —L-77+25 Lt, Cross Vane Rock Weir placed in stream to slow water velocity
Wetland Site 4 (Buffer Site 5)
e Station 79+40-Rt-L-, Preformed scour hole slows water velocity before entering the
buffer
Wetland Site 5 (Buffer Site 6)
e Station —L-82+00-Rt, Grass swale treats stormwater before discharging into the
stream
e Station —L-84+40-Lt, Energy dissipater slows water velocity discharging from pipe
Wetland Site 6 (Buffer Site 7)
e Station ~Y9-12+00 Lt, Level spreader diffuses flow before discharging into buffer
e Station —Y9-11+90 Lt, B Basin treats stormwater before discharging into the buffer
e Station -Y9-12+15 Lt, Cross vain rock weir placed in stream to slow water velocity
e Station ~Y9-12+80 Lt, Preformed scour hole slows water velocity before entering the

buffer
Wetland Site 7
e Station —L-84+20 Rt, Grass swales treat stormwater before discharging into the
stream

e Station —L-84+40 Lt, Energy dissipater slows water veldcity discharging from pipe

R-2606A, Wetland Site 1 (Buffer Site 1)

e Station —L-21+80 to 23+50, The bridge over Muddy Creek will span the creek and
the buffer and the embankment has been redesigned to avoid any lateral encroachment
into the buffer. Hand clearing will be used under the bridge.

e Station —L-21+20 Lt, and 26+00, Hazardous spill basin will be constructed and can be
used in the event of an hazardous chemical spill.
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RANDLEMAN BUFFERS

The proposed road project impacts an area protected by the Randleman Buffer Rules. The
purpose of this project cannot be accomplished without impacting buffers protected under the
Randleman Buffer rules. Within R-6091A, IB and R-2606A, there will be impacts to protected
buffers at 23 sites. Of the 23 sites, 21 sites do not meet the objectives set forth in the Randleman
Buffer Rules, due to either parallel impacts to stream buffers or the inability to disperse
concentrated runoff into sheet flow prior to entering the buffer. Buffer impacts total 2,391,770
ft> of which 2,332,004 f* will require mitigation and are summarized in Table 6 below.
Wetlands within the buffers will be mitigated as wetland impacts. The NCDOT has attached to
this permit application information relevant to impacts to these buffers, entitled “Randleman
General Major Variance Application Form.”

Table 6: Randleman Buffer Impacts

Impacts Requiring Impacts with No Mitigation Onsite
Mitigation (f%) Required (ft) Mitigation (ft)
Zone 1 Zone 2 Zone 1 Zone 2

R-6091A 548,737 353,348 20,878 17,837 102,036
R-6091B 200,542 122,237 0 0 0
R-2606A 292,051 177,048 11,935 9,116 -0
R-2606B 410,718 227,323 0 0 0
Sub-Total 1,452,048 879,956 32,813 26,953 102,036
Wetlands in buffer 55,307 12,347
Total 1,396,741 867,609
Buffer Mitigation:

Buffer impacts total 2,391,770 ft* of which 2,264,350 ft> will require mitigation and are
summarized in Table 7 below. Wetlands that are located within the buffer zones will be
mitigated as wetland impacts. The Randleman Buffer Rules require that mitigation for Zone 1
impacts are compensated at a ration of 3 to 1 and Zone 2 impacts be mitigated at a ratio of 1.5 to
1. Mitigation requirements for the entire project will total 5,491,636 ft’. Onsite restoration of
riparian stream buffers will occur at R-609IA Buffer Sites 4 and 12. The buffer restoration
entails the planting of native trees and shrubs along the stream channel. The NC Ecosystem
Enhancement Program will provide the remaining 5,389,601 ft* of mitigation. A copy of the
EEP confirmation letter is included in this application.

Table 7: Randleman Buffer Impacts

Zone 1 (ft) Zone 2 (ft’)
Impacts Requiring Mitigation 1,396,741 867,609
Mitigation Required after Ratio 4,190,223 1,301,414
Total Mitigation Required 5,491,637
Onsite Mitigation 102,036
Offsite Mitigation Required 5,389,601
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SUMMARY

Application is hereby made for a Department of the Army Section 404 Individual Permit as
required for the above-described activities for the proposed TIP project R-0609IA and IB,
R-2606A, B and C. The NCDOT understands that permit modifications will be required for
R-2606B and C after final design is complete and prior to construction. We are also hereby
requesting a 401 Water Quality Certification, and a Randleman Buffer Certification from the
Division of Water Quality. In compliance with Section 143-215.3D(e) of the NCAC, we will
provide $475 to act as payment for processing the Section 401 permit application previously
noted in this application (see Subject line). We are providing seven copies of this application to
the North Carolina Department of Environment and Natural Resources, Division of Water
Quuality, for their review. '

Thank you for you assistance with this project. If you have any questions or need any additional
information about this project, please contact Brett Feulner at (919) 715-1488.

Sincerely,

5«‘?»‘-\}:’ Greg Thorpe, P.E., Branch Manager
' Project Development and Environmental Analysis Branch

GT/bmf

Attachments

cc:

Mr. John Hennessy, NCDWQ (5 copies) Mr. Travis Wilson, NCWRC

Ms. Becky Fox, USEPA — Whittier, NC Mr. Ronald Mikulak, USEPA — Atlanta, GA
Mr. Gary Jordan, USFWS Dr. David Chang, P.E., Hydraulics

Mr. Mark Staley, Roadside Environmental Mr. Greg Perfetti, P.E., Structure Design
Mr. Tim Johnson, P.E., Division 8 Engineer Mr. J.M. Mills, P.E., Division 7 Engineer
Mr. Art King, Division 8 DEO Mr. Jerry Parker, Division 7 DEO

Mr. Clarence Coleman, P.E., FHWA

w/0 attachment

Mr. Jay Bennett, P.E., Roadway Design Mr. Mike Penny, P.E., Planning Engineer
Mr. Majed Alghandour, Programming and TIP Mr. Scott McLendon, USACE, Wilmington
Mr. Art McMillan, P.E., Highway Design Ms. Beth Harmon, EEP

Mr. Todd Jones, NCDOT-, External Audit Branch MTr. Carl Goode, NCDOT- HEU
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APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 071-0003
(33 CFR 325) Expires December 31, 2004

' ?

The public reporting burden for this collection of information is estimated to average 10 hours per response, although the majority of applications should require 5
hours or less. This includes time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions foi
reducing this burden to Department of Defense, Washington Headquarters Service Directorate of Information Operations and Reports, 1215 Jefferson Davis
Highway, Suite 1204, Arlington, VA 22202-4302; and to the Office of Management and Budget, Paperwork Reduction Project (0710-0003), Washington, DC 20503.
Respondents shoule be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of
information if it does not display a currently valid OMB control number. Please DO NOT RETURN your form to either of those addresses. Completed applications
must be submitted to the District Engineer having jurisdiction over the location of the proposed activity.

PRIVACY ACT STATEMENT
Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries Act,
Section 103, 33 USC 1413. Principal Purpose: Information provided on this form will be used in evaluating the application for a permit. Routine Uses: This
information may be shared with the Department of Justice and other federal, state, and local government agencies. Submission of requested information is
voluntary, however, if information is not provided, the permit application cannot be processed nor can a permit be issued.
One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this application (see
sample drawings and instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed activity. An application thatis not
completed in full will be returned.

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS)
1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4.DATE APPLICATION COMPLETED

(ITEMS BELOW TO BE FILLED BY APPLICANT)
5. APPLICANTS NAME . _ 8. AUTHORIZED AGENTS NAME AND TITLE (an agent s not required)
Gregory J. Thorpe, Ph.D., Environmental Management Director Not applicable
Project Development and Environmental Analysis
North Carolina Department of Transportation

6.APPLICANTS ADDRESS 9. AGENTS ADDRESS
1598 Mail Service Center
Raleigh, North Carolina 27699-1548

7. APPLICANTS PHONE NOS. WITH AREA CODE 10. AGENTS PHONE NOS. WITH AREA CODE

a. Residence a. Residence

b. Business (919) 715-1488 b. Business

11. STATEMENT OF AUTHORIZATION

| hereby authorize, to act in my behalf as my agent in the processing of this application and to furnish, upon request,

supplemental information in support of this permit application.

APPLICANT=S SIGNATURE DATE

NAME, LOCATION, AND DESCRIPTION OF PROJECT OR ACTIVITY

12. PROJECT NAME OR TITLE(see instructions)
High Point East Belt, US 311 Bypass, State Project No. 81570601 and 81571501, TIP No. R-609IA, and IB, R-2606 A, B and C.

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable)
Too many to list here, please see attached cover letter NA
LOCATION OF PROJECT

Guilford/Randolph NC

COUNTIES STATE

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions)
Too many to list here, please see attached cover letter

17. DIRECTIONS TO THE SITE
See the attached permit drawings and half size plan sheets.

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

Transportation Improvement Program (TIP) project R-609 and R-2606

Construction of US 311 bypass on new location. The project length is approximately 14 miles. These improvements are proposed to reduce congestion and provide
a bypass of the central business district and to connect existing US 311 to Interstate 85 east of Archdale.

19. Project Purpose (Describe the reason or purpose of the project, see instructions)
These improvements are proposed to reduce congestion and provide a bypass of the central business district and to connect existing US 311 to Interstate 85 east o
Archdale.

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED



20. Reason(s) for Discharge
Construction of new highway that impacts several jurisdictional waters of the US

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards
See the attached permit drawings.

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)
See impact summary table in the attached permit drawings.

23. Is Any Portion of the Work Already Complete? YES_x =~ NO __IF YES, DESCRIBE THE COMPLETED WORK
See cover letter for description of project sections completed

24. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the Waterbody (If more than can be entered here, please attach a
supplemental list).
Please see affected adjacent landowner table in the attached permit drawings.

25. List of Other Certifications or Approvals/Denials Received from other Federal, State, or Local Agencies for Work Described in This Application.
Agency Type approval* Identification number Date applied Date approved Date Denied
FEMA CLOMR Muddy Creek/Mile Branch 10/17/2001 and 10/20/2003

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

26. Application is hereby made for a permit or permits to authorize the work described in this application. | certify that the information is this application is complete
and accurate. | further certify that | possess the authority to undertake the work described herein or am acting as the duly authorized agent of the applicant.

8 N R .
(L e

SIGNATURE OF APPLICANT DATE! / SIGNATURE OF AGENT DATE

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized agent if the
statement in block 11 has been filled out and signed.

18 U.S.C. Section 1001 provides that: Whoever, in any manor within the jurisdiction of any department or agency of the United States knowingly and willfuily
falsifies, conceals, or covers up any trick, scheme, or disguises a material fact or makes any false, fictitious, or fraudulent statements or representations or makes or
uses any false writing or document knowing same to contain any false, fictitious, or fraudulent statements of entry, shall be fines not more than $10,000 or
imprisoned not more than five years or both.




DRAFT VERSION 2

02/26/02
[OFFICE USE ONLY: Date Received Request #

State of North Carolina, Department of Environment and Natural Resources, Division of Water Quality

“General” Major Variance Application Form —
From the Randleman Lake Water Supply Watershed: Protection and Maintenance of Riparian Areas
Rule (Randleman Buffer Rule) for PUBLIC ROAD CONSTRUCTION, IMPROVEMENT &
MAINTENANCE ACTIVITIES (As approved by the Water Quality Committee of the Environmental
Management Commission on February 14, 2002)

NOTE:

To constitute a complete application, all of the information requested in this form
must be provided. Incomplete applications will be returned to the applicant. The
original and two copies of the completed “General” Variance Application Form and
any attachments must be sent to the DWQ 401/Wetlands Certification Unit, 1650 Mail
Service Center, Raleigh, NC 27699-1650, (919) 733-1786 and one copy needs to be sent
to the Piedmont Triad Regional Water Authority (PTRWA), 2216 W. Meadowview Rd.,
Wilmington Bldg., Suite 204, Greensboro, NC 27407, (336) 547-8437 to constitute a
complete submittal. This form may be photocopied for use as an original.

Part 1: General Information
(Please include attachments if the room provided is insufficient.)

1. Applicant's name (the Division Engineer, project manager, person responsible for project):
Greq Thorpe, Ph.D., Director, NCDOT-PDEA

2. Print Owner/Signing Official (person legally responsible for the property and its compliance)
Name: Greg Thorpe, Ph.D.
Title: Director
Street address: 1548 Mail Service Center
City, State, Zip: Raleigh, NC 27699-1548

Telephone: (919) 733-3141
Fax: (919) 733-9794
3. Contact person who can answer questions about the proposed project:
Name: Brett Feulner
Telephone: (919) 715-1488
Fax: (919) 715-5501
Email: bmfeulner@dot.state.nc.us

4. Project Name (Subdivision, facility, or establishment name - consistent with project name on
plans, specifications, letters, operation and maintenance agreements, etc.):
High Point East Belt (R-609 and R-2606)

5. Project Location:
Street address: uUs 311
City, State, Zip: High Point and Archdale
County: Guilford and Randolph

Latitude/longitude: __ UTM 17 592758E 3979228N

“General” Variance Application Form (RANDLEMAN)



DRAFT VERSION 2
2/26/02

6. Directions to site from nearest major intersection (Also, attach an 8 72 x 11 copy of the portion

of the USGS topographic map and soil survey indicating the location and boundaries of the
site):

The project will begin at the end of the existing US 311 bypass, to the east of US 29-70, near
High Point

Stream to be impacted by the proposed activity:
Stream name (for unnamed streams label as “UT” to the nearest named stream):
See Atiached cover letter for stream names
Stream classification [as identified within the Schedule of Classifications 15A NCAC 2B
.0311 (Cape Fear River Basin)]: _See attached cover letier

Which of the following permits/approvals will be required or have been received already for
this project?

Required: Received: Date received: Permit Type:
X 401 Certification/404 Permit
Others (specify)

Part 2: Proposed Activity
(Please include attachments if the room provided is insufficient.)

1.

Description of proposed activity [Also, please attach a map of sufficient detail (such as
construction or site plans) to accurately delineate the boundaries of the land to be utilized in
carrying out the activity, the location and dimension of any disturbance in the riparian buffers
associated with the activity, and the extent of riparian buffers on the land. Include the area
of buffer impact in ft? for each zones.:

Please See Attached enclosure for the reminder of information requested on this form

State reasons why this plan for the proposed activity cannot be practically accomplished,
reduced or reconfigured to better minimize or eliminate disturbance to the riparian buffers:

If sheet flow of concentrated runoff cannot be achieved prior to entering the buffers, then
please provide information on any on-site stormwater management facilities (e.g., grassed
swales, extended detention wetlands, etc.) that will be used to control nutrients and attenuate
flow (attach construction details and site locations of these plans):

How do you intend to provide mitigation if required under Condition No. 7 of the variance?
(Attach a Mitigation Plan if you intend to satisfy the mitigation requirement through the
restoration of riparian buffers.)

“General” Variance Application Form (RANDLEMAN), page 2



DRAFT VERSION 2
2/26/02

5. Please provide an explanation of the following:
(1) The practical difficulties or hardships that would result from the strict application of this

Rule.

(2) How these difficulties or hardships result from conditions that are unique to the property
involved.

Part 3: Agent Authorization

If you wish to designate submittal authority to another individual or firm so that they may provide
information on your behalf, please complete this section:

Designated agent (individual or firm): ___NA

Mailing address:

City, State, Zip:

Telephone:

Fax:

Email:

Part 4: Applicant’s Certification

l, G re9 Th orpe , #4. 0. (print or type name of person
listed in Part |, Item 2), certify thatthe information included on this permit application form is
correct, that the project will be constructed in conformance with the approved plans and that the
deed restrictions in accordance with Part 5 of this form will be recorded with all required permit
conditions.

Signature: l"{} < \ e

Date: Nt _

Title: ‘Dﬂ “NZu pead

NC Division of Water Quality (DWQ) Piedmont Triad Regional Water Authority (PTRWA)
401 Wetlands Certification Unit 2216 W. Meadowview Rd.

2321 Crabtree Blvd. (LOCATION} Wilmington Bldg.. Suite 204

1650 Mail Service Center (MAILING ADDRESS) Greensboro, NC 27407

Ralsigh, NC 27699-1850 (3306) 547-8437

(919) 733-1786

“General” Variance Application Form (RANDLEMAN), page 3



“General” Major Variance Application for Randleman Buffer Rules
PART 1: GENERAL INFORMATION
7-Streams Impacted
Classifications of the streams are included in the table below along with the
corresponding site numbers. Unnamed tributaries receive the same classification as the

stream that they flow into.

Stream Classification and Corresponding Site Number

Stream Name NCDWQ Classification Sites
Mile Branch WS-IV R-6091A 1-5
Richland Creek WS-IV-CA R-6091A 6-11
Taylor Branch WS-1IV R-6091B 1-7
Muddy Creek WS-V R-2606A 1
Muddy Creek WS-1IV-CA R-2606A 2-6

PART 2: PROPOSED ACTIVITY
Contained below is the information requested in Part 2 of the Randleman General Major
Variance Application Form. Information is provided on a site by site basis.

The NCDOT proposes to construct the ultimate roadway design for the US 311 Bypass/
High Point East Belt. The projects for which the variance is requested is TIP No. R-609
IA, IB, and R-2606A. The western terminus of this project begins at existing US 311 at
US 29/70 and the western terminus will ultimately tie into US 220 South of Randleman.

NCDOT has not completed final avoidance and minimization analysis for R-2606B,
therefore we would not be able to submit a complete Variance application on this section
of the project at this time. NCDOT will apply for the General Major Variance for section
R-2606B after final design, when the Clean Water Act permit modification is submitted
for this section, prior to any construction. Per the request of NCDWQ, mitigation will be
requested now for R-2606B based on preliminary impact numbers. R-2606C is not
located within the Randleman Lake Watershed, therefore not subject to the Randleman
Buffer rules.

Sites Requiring a General Major Variance

There are 22 areas that will require the issuance of the General Major Variance. The 22
sites will result in impacts to riparian buffers on five named streams or their unnamed
tributaries.

It would not be feasible to construct the proposed project such that total avoidance of
stream buffer impacts would occur. Impacts to stream buffers have been minimized to
the maximum extent practical through the use of NCDOT and NCDENR Best
Management Practices as well as the use of on-site stormwater management facilities.
NCDOT requests that the NCDWQ issue a General Major Variance for the following
sites.

Randleman Buffer Variance Request Page 1 of 6
TIP No. R-609, R-2606



R-609IA Buffer Site 1 (46,037 £t of Buffer Impacts requiring mitigation)

Site 1 involves the crossing of an Unnamed Tributary to Mile Branch. The road has been
aligned to minimize impacts to the riparian buffer. Sheet flow cannot be accomplished
prior to entering the buffer at this crossing due to steep topography and the length
required for a level spreader to accomplish sheet flow would be greater then 300 feet.
However, flow is treated by grass swales prior to the grass swales entering the buffer.

R-609IA Buffer Site 2 (30,701 ft* of Buffer Impacts requiring mitigation)

Site 2 involves the crossing of an Unnamed Tributary to Mile Branch. The road has been
aligned to minimize impacts to the riparian buffer. Sheet flow cannot be accomplished
prior to entering the buffer at this crossing due to steep topography and the length
required for a level spreader to accomplish sheet flow would be greater then 300 feet.
However, flow is treated by grass swales prior to the grass swales entering the buffer.

R-609IA Buffer Site 3 (34,096 ft* of Buffer Impacts requiring mitigation)

Site 3 involves the relocation of existing Jackson Lake Road to the east and will result in
impacts to the riparian buffer of Mile Branch and an Unnamed Tributary of Mile Branch.
Currently Jackson Lake Road crosses Mile Branch with a 30-foot long bridge. The
existing bridge will be replaced with a bridge that spans the creek and the buffer. The
new roadway will also impact the buffers associated with the UT of Mile Branch. Sheet
flow cannot be accomplished prior to entering the buffer at this crossing due to steep
topography and the length required for a level spreader to accomplish sheet flow would
be greater then 300 feet. However, flow is treated by grass swales prior to the
discharging into the buffer.

R-609IA Buffer Site 5 (16,897 fi* of Buffer Impacts requiring mitigation)

Site 5 involves the crossing of an intermittent Unnamed Tributary to Mile Branch. The
road has been aligned to minimize impacts to the riparian buffer. Sheet flow cannot be
accomplished prior to entering the buffer at this crossing due to steep topography and the
length required for a level spreader to accomplish sheet flow would be greater then 300
feet. However, flow is treated by grass swales prior to discharging into the buffer.

R-609IA Buffer Site 6 (53,382 ft* of Buffer Impacts requiring mitigation)

Site 6 involves the crossing of an Unnamed Tributary to Richland Creek by the main
roadway as well as the relocated Dresden Road (SR 1156). The road has been aligned as
close to perpendicular as possible to minimize impacts to the riparian buffer. Sheet flow
cannot be accomplished prior to entering the buffer at this crossing due to steep
topography and the length required for a level spreader to accomplish sheet flow would
be greater then 300 feet. However, flow is treated by grass swales prior to discharging
into the buffer.

R-609IA Buffer Site 7 (47.750 ft* of Buffer Impacts requiring mitigation)

Site 7 involves the crossing of a man made pond that drains to an intermittent Unnamed
Tributary to Richland Creek. The road has been aligned to minimize impacts to the
riparian buffer. Level spreaders cannot be used to accomplish sheet flow because the

Randleman Buffer Variance Request Page 2 of 6
TIP No. R-609, R-2606



length of level spreaders would be greater than 300 feet. However, flow is treated by
grass swales prior to discharging into the buffer.

R-609IA Buffer Site 8 (432,186 ft? of Buffer Impacts requiring mitigation)

Site 8 involves the construction of the interchange between existing I-85 and the US 311
Bypass. Several Unnamed Tributaries to Richland Creek converge within the footprint of
this interchange. Shifting the alignment to the south was not considered feasible because
there is an existing interchange with 1-85 and NC 62. Shifting the alignment to the north
would have caused large impacts to the Richland Creek ecosystem. All streams impacted
at this site are crossed by the road project, however due to length required for level
spreaders to accomplish sheet flow and topography constraints, sheet flow cannot be used
to accomplished except at Station Ramp B 13+60 -L-. Treatment of stormwater is
accomplished through the combination of grass swales and gore areas between culverts.

R-609IA Buffer Site 9 (45,074 ft* of Buffer Impacts requiring mitigation)

Site 9 involves the crossing of an intermittent Unnamed Tributary to Richland Creek.
The road has been aligned to minimize impacts to the riparian buffer. Sheet flow cannot
be accomplished prior to entering the buffer at this crossing due to steep topography and
the length required for a level spreader to accomplish sheet flow would be greater then
300 feet. However, flow is treated by an hazardous spill basin and Lateral V ditches prior
to entering the buffer.

R-609IA Buffer Site 10 (10,990 ft* of Buffer Impacts)

Site 10 involves the impacts associated with the improvements to I-85 north of the
interchange with the US 311 Bypass. The riparian buffer on the upstream portion of a
manmade pond that drains to Richland Creek will be impacted at this site. Flow is
treated at this site with Lateral V ditches prior to entering the buffer. The Randleman
Buffer rules do not require mitigation at sites less then 1/3 of an acre, therefore no buffer
mitigation will be required at this site because impacts are less then 1/3 of an acre.

R-6091A Buffer Site 11 (10,624 ft* of Buffer Impacts)

Site 11 involves the impacts associated with the improvements to I-85 north of the
interchange with the US 311 Bypass. Buffer impacts to an Unnamed Tributary to
Richland Creek will occur due to the extension of an existing pipe under I-85. Flow is
treated at this site with Lateral V ditches prior to entering the buffer. Buffer mitigation
will not be required at this site because impacts are less then 1/3 of an acre.

R-6091A Buffer Site 12 (37,929 ft* of Buffer Impacts)

Site 12 involves the impacts associated with the construction of the north-bound ramp at
the 1-85 interchange. Buffer impacts to a ponded Unnamed Tributary to Richland Creek
will occur due to the extension of an existing pipe under I-85. Flow is treated at this site
with Lateral V ditches prior to entering the buffer. Onsite buffer mitigation will
compensate for 29,815 ft* of buffer impacts.

Randleman Buffer Variance Request Page 3 of 6
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R-6091B Buffer Site 1 (97,954 ft* of Buffer Impacts requiring mitigation)

Site 1 involves the crossing of a pond and Unnamed Tributary of Taylor Branch. The
road has been aligned to minimize impacts to the riparian buffer. Sheet flow cannot be
accomplished prior to entering the buffer at this crossing due to steep topography and the
length required for a level spreader to accomplish sheet flow would be greater then 300
feet. However, flow is treated by the use of an energy dissipator and grass swales prior to
discharging into the buffer.

R-609IB Buffer Site 3 (53.589 ft* of Buffer Impacts requiring mitigation)

Site 3 involves the crossing of the upper portion of Taylor Branch. The road has been
aligned to minimize impacts to the riparian buffer of Taylor Branch and has been aligned
to avoid impacts to an Unnamed Tributary. Sheet flow cannot be accomplished prior to
entering the buffer at this crossing due to steep topography and the length required for a
level spreader to accomplish sheet flow would be greater then 300 feet. However, flow is
treated by the use of grass swales prior to discharging into the buffer.

R-6091B Buffer Site 4 (50,675 ft* of Buffer Impacts requiring mitigation)

Site 4 involves the crossing of Taylor Branch. The road has been aligned to minimize
impacts to the riparian buffer of Taylor Branch. Sheet flow cannot be accomplished prior
to entering the buffer at this crossing due to steep topography and the length required for
a level spreader to accomplish sheet flow would be greater then 300 feet. However, flow
is treated by the use of a preformed scour hole and grass swales prior to discharging into
the buffer.

R-6091B Buffer Site 6 (52,535 ft* of Buffer Impacts requiring mitigation)

Site 6 involves the crossing of an Unnamed Tributary of Taylor Branch. The road has
been aligned to minimize impacts to the riparian buffer of the Unnamed Tributary. Sheet
flow cannot be accomplished prior to entering the buffer at this crossing due to steep
topography and the length required for a level spreader to accomplish sheet flow would
be greater then 300 feet. However, flow is treated by the use of grass swales and is then
run through pipes to the culvert that will be buried beneath the road.

R-6091IB Buffer Site 7 (38,647 ft* Buffer Impacts requiring mitigation)

Site 7 involves the realignment of Tuttle Road (-Y9-). The relocation occurs near the
convergence of Taylor Branch and an Unnamed Tributary of Taylor Branch. Currently
Tuttle Road crosses Taylor Branch, and the fill slopes for Tuttle Road are within 50-feet
of the UT to Taylor Branch. The UT to Taylor Branch flows into Taylor Branch
upstream of the culvert that is located under Tuttle Road. Tuttle Road will be relocated to
the south, the opposite direction of the UT to Taylor Branch. A bridge will be constructed
over the new highway that will replace Tuttle Road in the current location. During
construction of the new bridge, traffic will continue to use existing Tuttle Road.

Impacts to Taylor Branch are considered a road crossing and are treated using a level
spreader, however a bypass device will be required at this site and diffuse flow will only
be accomplished part of the time. Parallel impacts will occur to the Unnamed Tributary
(UT) to Taylor Branch.

Randleman Buffer Variance Request Page 4 of 6
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R-2606A Buffer Site 1 (9,104 ft* of buffer impacts requiring mitigation)

Site 1 involves the crossing of Muddy Creek. Buffer impacts have been minimized by
building a bridge that spans the majority of the riparian buffer. Sheet flow cannot be
accomplished prior to entering the buffer at this crossing due to steep topography and the
length required for a level spreader to accomplish sheet flow would be greater then 300
feet. Stormwater is treated by the use of Hazardous Spill/ Dry Detention Basins prior to
entering the buffer.

R-2606A Buffer Site 2 (29.447 ft* of buffer impacts requiring mitigation)

Site 2 involves the crossing of an Unnamed Tributary to Muddy Creek by the proposed
bypass and a service road. Sheet flow cannot be accomplished prior to entering the buffer
at this crossing due to steep topography and the length required for a level spreader to
accomplish sheet flow would be greater then 300 feet. On the north side of the UT a
Hazardous Spill basin and energy dissipator treat stormwater prior to entering the buffer.
On the south side of the UT a dry detention basin and preformed scour hole treat the
stormwater prior to entering the buffer.

R-2606A Buffer Site 3 (83,243 fi* of buffer impacts requiring mitigation)

Site 3 involves the crossing of an Unnamed Tributary to Muddy Creek by the proposed
bypass. Sheet flow cannot be accomplished prior to entering the buffer at this crossing
due to steep topography. On the north side of the UT a Hazardous Spill basin and a
preformed scour whole treat stormwater prior to entering the buffer. On the south side of
the UT preformed scour holes treat the stormwater prior to entering the buffer.

R-2606A Buffer Site 4 and 5 (239,015 ft* of buffer impacts requiring mitigation)

Site 4 and 5 involves the crossing of an unnamed tributary to Muddy Creek and the filling
of a pond that drains to the UT. Sheet flow cannot be accomplished prior to entering the
buffer at this crossing due to steep topography and the length required for a level
spreader. On the west side (Site 4) of the UT a Hazardous Spill / Dry Detention Basin and
a preformed scour hole will treat stormwater prior to entering the stream. On the east
side of the UT (Site 5) a Hazardous Spill / Dry Detention Basin will treat flow and will be
constructed in the location of an existing pond, within the existing buffer.

R-2606A Buffer Site 6 (172,847 ft* of buffer impacts requiring mitigation)

Site 6 involves the construction of an interchange with existing Cedar Square Road.
This site involves the relocation of four stream segments, two of which contain inline
ponds that drain to Muddy Creek.

The location of the interchange was deemed to be the most practical location and had the
smallest amount of impacts to the human and natural environment. Shifting the
interchange to the west was not feasible due to the impacts to the town of Glenola and
shifting the alignment to the east would not result in decreased impacts. The construction
of the interchange at Cedar Square Road allows local users in the area access to the US
311 bypass and regional users access to and from existing US 311 and the bypass.

Randleman Buffer Variance Request Page 5 of 6
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Both ponds will require drainage because portions of the ponds will be covered by the
proposed road project. Type A natural stream design will be used to ensure that the
channels are stable. Natural channel design will be used on all four of the stream
relocations and vegetated buffers will be established. Buffer replacement at this site
totals 126,020 ft* (78,495 fi in Zone 1 and 47,424 ft* in Zone 2).

Mitigation for Buffer Impacts

Buffer impacts within the Randleman Watershed require that mitigation for Zone 1
impacts be multiplied by 3 and Zone 2 impacts to be multiplied by 1.5. Mitigation for the
entire project will total 3,659,112 ft>. Onsite mitigation will account for 269,360 ft>. The
remaining mitigation of 3,389,752 ft* will be provided through the Ecosystem
Enhancement Program.

Total Buffer impacts and Buffer Mitigation required for R-609 and R-2606

Zone 1 (ft) Zone 2 (ftY)
Impacts Requiring Mitigation 1,396,741 867,609
Mitigation Required after Ratio 4,190,223 1,301,414
Total Mitigation Required 5,491,637
Onsite Mitigation 102,036
Offsite Mitigation Required 5,389,601

Buffer Impacts Not Subject to a Variance

There are two sites that will not require a variance, however these sites still require
review by NCDWQ for avoidance and minimization as well as no practical alternative
analysis. These sites are described below

R-609IA Buffer Site 4 (122,020 ft* of Buffer Impacts)

Site 4 involves the crossing of Mile Branch. Natural channel design will be used to
minimize impacts to the stream as well as restoring portions of a degraded stream.
Details regarding the natural channel design can be found in the Wetland Permit
Drawings (Wetland Site 6) on pages 55-65. Sheet flow will be accomplished at this site
through the use of level spreaders, preformed scour holes, silt basins and hazardous
(emergency) spill basins. Onsite stream mitigation will result in 72,221 ft? (43,513 ft* in
Zone 1 and 28,708 ft* in Zone 2) of buffer mitigation.

Randleman Buffer Variance Request Page 6 of 6
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February 24, 2006

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, NC 27699-1548

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

R-06091IA/IB and R-2606A/B/C, US 311 Bypass (Future I-73/74),
Guilford and Randolph Counties

The purpose of this letter is to notify you that the Ecosystem Enhancement
Program (EEP) will provide the required wetland and stream mitigation for the subject
project. Based on the information supplied by you in letter dated February 10, 2006, the
impacts are located in the Cape Fear and Yadkin River Basins of the Central Piedmont
Eco-region (CP), and are as follows:

Cape Fear 03030003 Riverine Wetlands: 2.233 acres
Non-Riverine Wetlands: 1.948 acres
Stream: 19,821 feet

Yadkin 03040103 Riverine Wetlands: 0.21 acre
Non-Riverine Wetlands: 0.033 acre
Stream: 7,242 feet

The wetland and stream impacts referenced above are a combination of final and
preliminary impact amounts. EEP understands as portions of the above projects are

finalized, required wetland and stream mitigation amounts could increase or decrease.

Also, as indicated in your letter, this project will impact buffers located in CU

03030003 of theCape Fear River Basii The Total builfer impacts are 1,396,741 square
feet in Zone 1 and 867,609 square feet in Zone 2 with a total buffer mitigation
requirement of 5,491,637 square feet. Approximately 102,036 square feet of the buffer
mitigation will be completed within the existing right of way of the project. Therefore,
EEP will commit to providing the remaining buffer mitigation need of 5,389,601 square

- - - A
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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.

The NCDOT estimated buffer impacts in the 7-year Impact Projection Database
submitted to EEP in May 2005. The buffer mitigation required for the NCDOT’s impact
projections was incorporated into EEP’s biennial budget that was submitted to the
NCDOT for approval in June 2005. All buffer mitigation requests and approvals are
administered through the Riparian Buffer Restoration Fund. Any buffer impact
associated with projects located in the Neuse, Tar-Pamlico, and portions of the Catawba
and Cape Fear River Basins are automatic acceptances by the EEP, per the agreement
with the NCDWQ.

The NCDOT will be responsible to ensure that the appropriate monetary
compensation for the buffer mitigation will be provided in the agreed upon method of
fund transfer. Upon receipt of the NCDWQ’s Buffer Certification, the NCDOT will
provide the EEP a copy of the Certification along with a letter verifying the buffer
impact/mitigation amounts and requesting a fund transfer to provide the required
compensation. The EEP will transfer funds from the MOA Account (Fund 2984) into the
Riparian Buffer Restoration Fund (Fund 2982) and commit to provide the appropriate
buffer mitigation to offset the impacts associated with this project.

Compensatory wetland and stream mitigation for this project will be provided in
accordance with 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, signed on July 22, 2003 (Tri-
Party MOA). EEP commits to implementing sufficient compensatory wetland and stream
mitigation to offset the impacts with this project as previously listed by the end of the
MOA Year in which this project is permitted, in accordance with Section X of the Tri-
Party MOA. 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,

Wbl 0. il

William D. Gilmore, P.E.
e EEP Director ...

cc:  Eric Alsmeyer, USACE-Raleigh
John Hennessy, Division of Water Quality, Wetlands/401 Unit
File: R-0609IA/IB and R-2606A/B/C



Subject: Draft Minutes of Hydraulic Review for R-06091A,
Guilford County

Team Members: Cynthia Van Derwiele, NCDWQ
Marshall Clawson, NCDOT Hydraulics
Kevin Williams, Stantec Consulting (Hydraulics)
David Chang, NCDOT Hydraulics
Michael Penney, NCDOT PD&EA

Cynthia will check with John if permit drawing is needed for <0.1 ac. Since the meeting
DOT has decided to provide drawings for all sites.

At interchange with 1-85, since stream is already impacted Cynthia agreed to closings
loops and using dry detention ‘



Subject:  Draft Minutes from Interagency Permit Review Meeting
on March 27, 2003 for R-0609IA in Guilford County

Team Members:

Eric Alsmeyer-USACE * (absent)

' . Participants:
Cynthia Van Der Weile -NCDWQ  (present) Galen Cail, NCDOT Hydraulics
Beth Barnes- NCDWQ — (present) Kevin Williams, Stantec (Flyd.-Consult.)
Travis Wilson-NCWRC (present) Jimmy Goodnight, NCDOT Roadway Design
Gary Jordan-USFWS (absent) Jason Moore, NCDOT Roadway Design
Chris Militscher-EPA (absent) Michael Penney, NCDOT PD&EA
Rachelle Beauregard-PDEA-ONE  (present) -
Elizabeth Lusk-PDEA-ONE (present)

* Eric forwarded comments prior to meeting. His comment(s) are as follows:

On sheet 4 of 59, in the wetland on the south side of the L —line, the
drawing appears to show, based on scale, that approximately Sm (15”) of
wetlands will be impacted by mechanized clearing (Method III?),
presumably to allow space for necessary sediment an erosion control.
Typically, Method III is within 10’ of the toe of slope. Has this been
minimized to width that is absolutely necessary?

This was checked and the measurement is 3m (10°), the typical width for Method I1I.

Travis stated that all culvert inverts should be buried a minimum of 20% of culvert
diameter or 1’ for aquatic passage and that no rip rap should be placed in the bed of

streams.

Galen stated that several items were missing from the permit that will be included with the
permit resubmittal including details for hazardous spill basins and energy dissipaters.

Beth and Cynthia questioned if a maintenance plan had been set up for the sluice gates in
the hazardous spill basins. It was stated that sluice gates were actually not specified and
that the use of sand bags may be a better option. This will be investigated. If sluice gates
are used a detail and maintenance notification will be needed.

Rachelle requested a summary sheet in English and that wetland symbology be used in the
wetland areas.

Site 1 (Wetland/Stream):

Beth wanted to know how the topo was at the wetland South of —L- and how this effected
the wetland, since it was in cut. It was stated the topo slopes toward the wetland and
Southwest.



Site 4 (Wetland/Stream):

It was stated that the reference reach approval will need to be investigated for the stream
relocation.

Site 6 (Wetland/Stream):

Kevin stated that low flow sills were proposed for the outside barrels of the 3 @ 3.4m x
2.4m RCBC.

Site 8 (Wetland/Stream):

Travis questioned the use of the energy dissipater at the outlet of the 1800mm and
2100mm pipes and if there were other options including outlet of the pipes away from the
stream. It was stated the dissipater was used since the outlet energy is high and it was
concluded it would be better to go ahead and armor the stream bed and allow the energy
to be dissipated at a designed location instead of allowing the potential scour to migrate
downstream. It was also stated this had been proposed on another project (R-2000AB)
but the outcome of which has not been determined. Agency comments were that impacts
upstream of this site, and others effected by the interchange, should be shown as “total
take”.

Kevin stated that 57 of 74 of the buffer permit is to be revised.

Beth and Cynthia quéstioned the status of mitigation for this project. Elizabeth stated that
mitigation acquisition is on-going.



Subject: Draft Minutes from Interagency Hydraulic Design Review Meeting
on July 24, 2003 for R-06091B in Guilford/Randolph Counties

Team Members:

Participants:
Eric Alsmeyer-USACE (not present) Max Price, NCDOT Hydraulics
Cynthia Van Der Wiele-NCDWQ (present) Andy Healy, NCDOT Hydraulics
Travis Wilson-NCWRC (present) Steve Kendall, NCDOT Roadway Design
Gary Jordan-USFWS (not present) Lonnie Brooks, NCDOT Structure Design
Chris Militscher-EPA (present) Beth Barnes, NCDWQ
Brett Feulner-PDEA (present)

Jimmy Goodnight-Roadway Design (present)
The meeting began with Max describing the project location. He then went over the
Wetland and Buffer impacts Site by Site.

Wetland Impacts
Site 1

Max pointed out that an additional (64m — 210°) of stream impacts right of Sta. 62+90
to Sta. 63+25 should be shown on the permit drawings. These impacts are the result of
the elimination of hydrology by filling the pond.

Max addressed the rip-rap pad at the outlet of 1000mm CSP. Beth agreed that if
velocities are high at pipe outlets, rip-rap may be needed. If so, the pad should be keyed
into the ground and not piled up so as not to disturb aquatic life. A detail for this type
of outlet protection is being investigated by the unit.

Site 2
Travis stated that all culvert inverts should be buried a minimum of 20% of culvert
diameter or 1’ for aquatic passage. Max verified with the culvert reports that the three

significant structures were buried. A review design documentation has verified that the
smaller pipes were designed to be buried also.

Site 3

Travis request to see a note on the roadway plans and permit drawings concerning the
culvert sills and low-flow channels at the double barrel box sites. This note will be added.

Site 4

Brett Feulner was not aware of the status of using the pond at STA 79+00 Rt —L- for on
site mitigation. Max will check with Elizabeth Lusk on the status.



Site 6
Max pointed out that there may not be enough easement at the culvert for the temporary

diversion channel. The design to see if there will be any more impacts and easement
requirements.

Site 7

There was concern during the 4B meeting about the new fill affecting the hydrology for
the wetlands. Max confirmed that the 750mm RCP is providing the hydrology.

Buffer Impacts
All Sites

It was discussed that a “General” Major Variance would be required for this project.

It was discussed that the design data for grass swales, level spreaders, & preformed scour
holes could best be shown on a set half size plans and or in a stormwater narrative instead
of adding information to the permit drawings.

Cynthia, Beth and Max agreed to show buffer impacts all the way to the right of way and
or easement.

Max agreed to check slopes through buffers at the preformed scour hole locations and to
investigate other options if the slopes would not promote defused flow.

Max agreed to check grass swale lengths to make sure they meet or exceed the minimum
requirements.



Subject: Minutes from R-2606A Interagency Hydraulic Design

Review Meeting (2/21/02)

Team Members: Marshall Clawson, NCDOT Hydraulics

Galen Cail, NCDOT Hydraulics

John Nichols, Earth Tech

Richard Spencer, USACE

Rachelle Beauregard, NCDOT PD & EA
Elizabeth Lusk, NCDOT PD & EA
Michael Penny, NCDOT PD & EA

Cynthia Van der Wiele, NCDWQ (Reviewed on 2/14/02)

The meeting began with the distribution of the Stormwater Management Plan and a review
of the overall project layout. The basin boundary for the Randleman Lake Watershed was
then distinguished on quad maps. John Nichols proceeded to review each redline plan
sheet and field agency comments and questions. The question/comments are summarized
as follows:

1)

2)

3)

Delineation of Jurisdictional Streams: Richard Spencer questioned whether the
jurisdictional stream delineation has been completed for the project(s). PD & EA and
Richard will investigate.

Constructability of bridge Sta 22+65 —L-. Richard Spencer asked if the potential
impacts due to the access and construction of the bridge at Sta 22+65 —L- (Plan Sheet
5) had been considered. Marshall informed that these potential impacts will be
investigated and quantified after the plans are reviewed by the Division Construction
and/or Area Bridge Engineer at the Field Inspection. They can provide insight into
how the bridge will be constructed. This information will be provided at the 90%
review meeting.

Hazardous Spill Basins/Infiltration Facilities: John Nichols pointed out the locations
where hazardous spill basins have been prescribed (Sta 43+50 —L- Lt, 56+50 —L- Lt,
78+50 —-L- Lt, 112+00 —L- Rt). John also pointed out where berms will be used inside
of quadrant Sta 110+00 —L- Rt for stormwater detention/infiltration and where
reaches of natural stream design have been proposed. Although no comments were
offered at this time, further field investigation by the agencies may be required for
familiarization of the project site and overall acceptance of proposed drainage
facilities.



May 23, 2003

Subject: Draft Minutes Interagency Hydraulic Design 4C Permit Review Meeting on
May 22, 2003, for R2606A, Randolph County.

Team Members: Participants:

Eric Alsmeyer — USACE (Present) J ohn Frye - NCDOT Structures

Cynthia Van Der Wiele - NCDWQ (Present) ~Mike Penney —NCDOT PDEA

Travis Wilson— NCWRC (Absent*) Rachelle Beauregard— NCDOT ONE

Gary Jordan — USFWS (Absent) Marshall Clawson — NCDOT Hydraulics

Chris Militscher — EPA (Absent) Anne Gamber - NCDOT Hydraulics

Brett Feulner —- NCDOT ONE (Present)
Teresa Bruton — NCDOT Design Services (Absent**)

* Due to the time change, Travis Wilson could not attend.
** Teresa Bruton was not informed of the revised time.

Marshall Clawson began the meeting at 3:00 pm.

1. Causeway for Muddy Creek: Eric Alsmeyer questioned if consideration was taken for installing
the bent in the northeast quadrant. He believes a causeway may be needed.

Action since meeting: Structure Design will use single span bridge therefore no causeway is
needed.

2. Culvert Geometry: The permit drawings showed the centerline of the culverts. This caused
confusion over the number of barrels. The centerline must be removed.

3. Natural Channel Design: Cynthia Van Der Wiele questioned if mitigation would be allocated
for this site. Eric Alsmeyer commented that the other agency representatives would be needed -
to determine this issue.

The meeting was adjourned at 3:30



STORMWATER MANAGEMENT PLAN
TIP No. R-609IA
Project: 34345.1.1
Guilford County

Hydraulics Project Manager: R. Kevin Williams, PE (Ko & Associates, PC)
Galen Cail, PE (NCDOT Hydraulics Unit)

ROADWAY DESCRIPTION

Project R-609IA, involves the construction if a new, four-lane limited access facility. The
north end of the project begins south of US 29-70 and traverses in a southeasterly
direction to just south of I-85 and north of NC-62 in Guilford County. The overall length
of the project is approximately 4.9 kilometers (3.04 miles). The typical section of this
project is set at two lanes traveling in each direction with a grass swale median and
grass swales located left and right of the proposed travel way. The project creates
impacts to fifteen streams within the Randleman Lake Water Supply Watershed. Table
1 below is a listing of the streams and the proposed crossing structure. The project
drainage system consists of cross pipes, grated inlets with associated pipe systems, tail
ditches, lateral stormwater ditches, stormwater swales, and dry detention drawdown
structures.

Table 1. Stream Crossings

Location Stream Name Drainage Area | Proposed Structure
Site 1, Sta 19+94 UT to Mile Branch 18.5 Ha 1350 RCP
Site 2, Sta 25+73 UT to Mile Branch 18.8 Ha 1350 RCP
Site 3, Sta 28+10 UT to Mile Branch 11.7 Ha 900 RCP
Site 4, Sta 33+42 Mile Branch 581 Ha 3 @ 3.4x2.4 RCBC
Site 5, Sta 35+30 UT to Mile Branch 6.3 Ha 2 @ 600 RCP
Site 6, Sta 40+28 | UT to Richland Creek 10.9 Ha 1050 RCP
Site 7, Sta 45+88 | UT to Richland Creek 71.4 Ha 3.7x2.1 RCBC

Site 8 UT to Richland Creek 139.7 Ha 1800 & 2100 RCP
Sta 50+40 — 56+00
Site 9, Sta 58+65 UT to Richland Creek 5.2 Ha 900 RCP

Site 10 UT to Richland Creek N/A Existing
Sta 10+00 SBCD 750 & 900 CMP’s

Site 11 UT to Richland Creek N/A Existing
Sta 12+90 SBCD 1050 CMP

ENVIROMENTAL DESCRIPTION

The project is located in the Randleman Lake Water Supply Watershed. The streams
listed in Table 1 have been classified as jurisdictional stream and therefore riparian
buffer rules apply. The purpose of the rule is to protect and preserve riparian buffers in

R-6091A
Stormwater Management Plan
Page 1 of 3



the Randleman Lake Water Supply Watershed to maintain their nutrient removal
functions.

There are fourteen wetland sites that will be impacted by the proposed project. Wetland
impacts have been kept to a minimum by keeping roadway fill slopes at 3:1 or steeper.

BEST MANAGEMENT PRACTICES (BMP’s)

The primary goal of Best Management Practices (BMP) is to prevent degradation of the
states surface waters by the location, construction and operation of the highway system.
BMP’s are activities, practices and procedures taken to prevent or reduce stormwater
pollution. The BMP's were designed based on the North Carolina Department of
Environment and Natural Resources publication entitled, “Stormwater Best
Management Practices.” The BMP’s and measures that have been used on this project
to reduce stormwater impacts are grassed swales, dry detention basins, level
spreaders, emergency spill basins, natural channel design for stream relocation and the
submergence of box culverts below stream beds.

GRASS SWALES

Grassed swales have been utilized along the entire project in the left, right and median
drainage swales. The roadway left, right and median grass swales provide treatment in
accordance with the NCDENR BMP manual. The roadway swale side slopes will be 3:1
or flatter. It has been determined that the 2-year discharge velocity is less than
0.61mps (2 fps) and the length of each swale is at least 30 meters (100 feet) per 0.4
hectares (1 acre).

DRY DETENTION BASINS

Dry Detention Basins have been utilized within Loops A, B and C (plan sheet 16) in an
effort to attenuate and diffuse the stormwater runoff in the interchange area. The
interchange drains directly into a jurisdictional stream and the use of Dry Detention
Basins in this area will provide treatment for the stormwater discharge. The basins
have been designed to capture the 2.54cm (1-inch) storm and allow it to drawdown over
a period of 2 to 5 days.

LEVEL SPREADERS
The use of Level Spreaders has been investigated at multiple locations and utilized at
three locations as follows:

plan sheet 11, -L- 33+40 right

plan sheet 16, -L- 50+43 left

plan sheet 16, Ramp B 13+57 right
The existing ground slope at many sites investigated was determined to be too steep for
level spreaders. There were also several sites where the use of level spreaders was
determined to be not feasible because the required length of level spreader was greater
than 91meters (300 feet).

R-609IA
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EMERGENCY SPILL BASINS <
Emergency Spill Basins have been provided at twelve locations through out the project
as follows:

plan sheet 11, -L- 34+00 right

plan sheet 12, -L- 35+60 left

plan sheet 13, -L- 39+90 left

plan sheet 13, -L- 40+70 left

plan sheet 15, -Y5- 14+00 right

plan sheet 15, -Y5- 15+20 right

plan sheet 16, -L- 50+40 left

plan sheet 16, FLY 16+20 left

plan sheet 16, Ramp B 12+90 right

plan sheet 17, -L- 56+00 left

plan sheet 17, -L- 58+20 right

plan sheet 17, Ramp D 15+20 right

NATURAL CHANNEL DESIGN

The stream relocation is required due to the location of the proposed fill slopes over the
existing stream, making the relocation of the stream unavoidable. The design method
used is in accordance with those recommended in, “Applied River Morphology”
(Rosgen, 1996).

BOX CULVERT SUBMERGENCE

In addition, the proposed barrel box culverts sites 4 and 7 will be buried 1-foot below the stream
bed. At site 4, sills will be installed in the two outside barrels to maintain the normal stream
flow and channel characteristics. '

R-6091A
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STORMWATER MANAGEMENT PLAN

R-06091B, State Project 8.1570601 Date: 9-10-04
Guilford/ Randolph County
Hydraulics Project Manager: Max S. Price, PE

ROADWAY DESCRIPTION

The project involves construction of US 311 Bypass on new location to provide a bypass
of the High Point and Archdale central business districts. The overall length of the
project is 1.85 miles. The proposed typical section is a four lane divided highway with a
grass median.

ENVIRONMENTAL DESCRIPTION

The project is located in the Randleman Lake Watershed in the Piedmont Physiographic
Province. There are seven stream crossings on this project, which are all classified as
Class IV waters. All of the crossings except two are on new location. The two existing
pipe culverts will be replaced to meet current design standards. Three of the crossings
will be box culvert size structures and the remaining four structures will be pipe culverts.
Approximately 2884 feet (879 m) of existing stream will be impacted due to the project.
Three ponds will be drained for an impact of 2.56 Acres (1.04 ha). Four wetland sites
will be impacted. Approximately 0.15 acres (0.06 ha) of wetlands will be impacted due
to this project. Eight Randleman Lake Watershed Buffer sites will be impacted.

BEST MANAGEMENT PRACTICES AND MAJOR STRUCTURES

Best Management Practices (BMPs) and measures used on the project are an attempt to
reduce the stormwater impacts to the receiving streams due to erosion and runoff. Level
spreaders were used where feasible to attenuate and disperse flow into the buffer.
Preformed scour holes (PSH) were also used to attenuate and disperse flow into the
buffer. Grassed swales were also used to treat stormwater runoff prior to entering the
buffer streams. Rip rapped ditches were used where warranted to control erosion. The
inverts of all new culverts on jurisdictional streams or wetlands will be buried 20% of the
pipe diameter up to 1 ft. deep. There are three major stream crossings consisting of two
reinforced concrete box culverts and one 84 inch concrete pipe.

Level Spreaders

Station 76+26 —L- Rt. (PSH)

Station 79+41 —L- Rt. (PSH)

Station 12+79 —Y9- Rt. (PSH)

Station 10+90 —Y 8- Rt. (17m level spreader)

Station 11495 —Y9- Lt. (10m level spreader design for 1 inch per hour intensity with
bypass for the 10 year storm)




Grass Swales

Station 62+00-L- Rt.
Station 62+20 —L- Med.
Station 62+40 —L- Lt.
Station 63+90-L- Lt.
Station 63+90 -L- Lt.
Station 63+94 —L- Med.
Station 64+80 —L- Lt.
Station 64+80 —L- Med. Lt.
Station 64+80 —L- Med. Rt.
Station 66+60 —L- Lt.
Station 66+60 —L- Med.
Station 67+20 —L- Lt.
Station 67+20 —L- Med.
Station 68+00 —L- Med.
Station 68+00 —L- Rt.
Station 70+31 -L- Lt.
Station 70+31 —L- Med.
Station 70+31 —-L- Rt.
Station 70+70 —L- Med.
Station 70+80 —L- Lt.
Station 71+20 —L- Rt.
Station 72+60 —L- Med.
Station 72+60 —L- Rt.
Station 72+60 —L- Lt.
Station 75+20 —L- Lt.
Station 76+80 —L- Med.
Station 78+80 —L- Med.
Station 81+20 —L- Lt.
Station 81+23 —L- Med.
Station 81+20 —L- Rt.
Station 81+68 —L- Med.
Station 82+20 —L- Lt.
Station 82+02 —L- Med.
Station 82+00 —L- Rt.
Station 82+00 —L- Rt.
Station 84+30 —L- Med.
Station 84+27 —L- Med.
Station 86+40 —L- Rt.
Station 86+62 —L- Med.
Station 88+40 —L- Rt.
Station 88+40 —L- Rt.
Station 8§9+40 —L- Rt.
Station 89+40 —L- Med.
Station 89+40 —L- Lt.
Station 90+07 —L- Rt.



Station 90+00 —L- Med.
Station 17+30 —=Y8AA- Rt.

Culverts

Station 68+55 —L-

Proposed 84 inch (2100 mm) concrete pipe with side tapered inlet. The stream will be
diverted around the culvert entrance to allow for all dry construction.

Station 76+90 —L-
Proposed 2 @ 7 ft by 7 ft (2 @ 2.1 m by 2.1 m) RC Box Culvert. The stream will be
diverted around the culvert entrance to allow for all dry construction.

Station 12+23 —Y9-
Proposed 2 @ 6 ft by 8 ft (2 @ 1.8 m by 2.4 m) RC Box Culvert. The stream will be
diverted around the culvert entrance to allow for all dry construction.



STORMWATER MANAGEMENT PLAN
R-2606 A
US 311

Project Involvement

The project is located in the Randleman Lake water supply watershed and impacts waters
classified as WS-IV CA. Part of the project lies within the Randleman Lake Critical
Area; therefore, several stream crossings will require special consideration. In the
“Administrative Action Finding of No Significant Impact” document, the following
commitments were identified:

1) Borrow material will be taken from upland sources in the construction of this
project.

2) NCDOT will make every effort during the erosion control design phase for
this project to avoid placing erosion control devices on wetlands.

3) NCDOT will use Design Standards in Sensitive Watersheds (15SA NCAC 04B
.0024), and High Quality Storm Erosion Control Measures at all stream
crossings currently or potentially designated as Water Supplies, and where the
project is located in any Watershed Critical Area.

4) Hazardous Spill Basins will be provided at crossings of Muddy Creek, Back
Creek, and their associated tributaries in accordance with NCDOT’s Guidance
for the Location and Design of Hazardous Spill Basins.

5) A comprehensive wetland and stream mitigation plan will be provided in the
application for the 401 Water Quality Certification and the 404 permit.

Potential Impacts

Based on a preliminary evaluation of waterways on this project, it has been determined
that the proposed roadway may pose a risk of pollution to the receiving streams. Due to
the location of the project in a water supply critical area, the use of Best Management
Practices and high quality erosion control measures are warranted. Also, the NCDENR
Randleman Lake Water Supply Watershed Stormwater Requirements should be followed.

Best Management Practices

The following practices will be used to minimized impacts to streams along the project:

e Ditching and channelization through wetlands shall be avoided.

e Temporary erosion control plans will be provided that meet Design Standards in
Sensitive Watersheds (15A NCAC 04B .0024).

e Discharge from highway drainage systems and ditches will be outlet prior to
vegetated stream buffers to reduce pollutant loading into streams.

e Where possible, water will be discharged as sheet flow into buffers to reduce
erosion, promote infiltration, and reduce pollutant loading.



Hazardous Spill Basins will be used in accordance with NCDOT’s Guidance for
the Location and Design of Hazardous Spill Basins to minimize the impacts of
potential hazardous spills on the roadway.

Hazardous spill basins will be used as Type A sediment basins during
construction to control sediment loading.

Hazardous spill basins will be designed for use as permanent extended dry
detention basins for suspended solid removal. These basins will also serve to
attenuate discharges, thereby reducing sediment loading and erosion problems in
receiving waterways.

Low berms will be used in suitable locations to trap roadway runoff and promote
infiltration.

In locations where suitable, inlets will be left slightly higher than the surrounding
ground to promote infiltration.

Where feasible and warranted, natural stream design will be used to restore
damaged or relocated streams to their stable dimension, pattern, and profile.
Permanent check dams will be used in steep ditches to lower flow velocities
before outletting into buffers.
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NCDOT Project I.D. R-609IA

Guildford County, NC

US 311 High Point East Beltway From US 29-70
To North of NC 62 North of Archdale

Prepared by: Stantec Consulting
801 Jones Franklin Road Suite 300
Raleigh, NC 27606

May 20, 2002
NATURAL CHANNEL DESIGN
MILE BRANCH

Right of Project Station 31+60
through
Right of Project Station 33425
Permit Site &

The alignment of US 311 (High Point East Beltway) will require that a portion of Mile
Branch be relocated south from Project Station 31+60 Rt. to 33+25 Rt. of L-Line for
approximately 165 meters in length. The proposed channel relocation is designed
according to "natural channel” design principles proposed by Dave Rosgen.

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 nor on nearby streams. Current
discharges were estimated using the NCDOT procedures for rural watersheds.

EXISTING CHANNEL

A representative portion of the existing channel (around station 32+20) was surveyed in
detail for the purpose of channel classification. The existing channel was measured to
have an entrenchment ratio of 7.37, a width/depth ratio of 6.23, a sinuosity of 1.24 and an
average slope of 0.003 m/m. A pebble count was preformed and the channel was found
to have a concentration of sand in the pools, gravel in the riffles and a classification of
gravel bottom. The channel was found to be a B4c stream type according to the Rosgen
classification system.

NORTH CAROLINA
DEPARTMENT OF HIGHWAYS

GUILFORD COUNTY
8.1570601 (R-06091A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

)
SCALE AS SHOWN SHEETg_(' oFl
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REFERENCE REACH

The reference reach was surveyed in detail for the purpose of channel classification and
use in natural channel design. A 143 ft long reach was surveyed in detail. The reference
reach channel was measured to have an entrenchment ratio of 8.55, a width/depth ratio of
10.13, a sinuosity of 1.19 and an average slope of 0.015 ft/ft. A pebble count was
preformed and the channel was found to have a classification of sand bottom. The
channel was found to be a C5 stream type according to the Rosgen classification system.

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. Channel gradient is controlled
by the natural channel tie upstream and by the three 3.4m by 2.4m reinforced concrete
box culverts downstream. Mean “bankfull” depth was set at 0.54 meters. This gives a
maximum bankfull depth of 0.80 meters. Above bankfull depth it is proposed to excavate
an approximately 45 meter 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 during and after watershed development. It is
anticipated that the proposed channel will have a natural gravel bottom. Maximum pool
depths of 1.61 meters are proposed at outside bends of meanders.

Using the proposed channel geometry, sediment transport computations were performed
to determine whether the bankfull discharge would be able to initiate movement of the
D50 particle obtained. The proposed bankfull shear stress has been reduced from 2.39 to
1.24 kg/m2 (0.49 to 0.254 lbs/ft sq). The D50 particle recorded during the bar sample
was 16mm. Using Rosgen’s version of Shields Curve the shear stress to initiate
movement of a 16mm particle can be a low as 0.97 kg/m2 (0.20 lbs/ft sq). Therefore
since the proposed shear stress for the Type C channel is less than the existing conditions
the proposed channel should be stable.

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. Rock

. Vanes, Cross Vanes and Root Wads will be utilized to control the near bank shear stress

in the meanders, along the proposed roadway.

_NORTH CAROLINA
DEPARTMENT OF HIGHWAYS

GUILFORD COUNTY
8.1570601 (R-06091A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TONORTH OF NC 62 NORTH OF ARCHDALE
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‘Location: WLA"D %ﬁﬂaﬂ' Sf’r€ 147)

Site #1b Sta 32+20-L-R to 33+25 -L-R

W Design by: C. Heath Wadsworth, El 12/1/2000
m Checked by: Kevin Williams, PE 12/2/2000
EXISTING PROPOSED | REFERENCE REACH | REFERENCE REACH
ITEM CHANNEL REACH (English) {Metric)
STREAM NAME Mile Branch Mile Branch Dixon Branch Dixon Branch
STREAM TYPE B4c c4 C5 C5
DRAINAGE AREA (DA) 581.03 ha 581.03 ha 402 Ac 162.69 ha
BANKFULL WIDTH (W) 575 m 6.45 m 15.20 ft 463 m
BANKFULL MEAN DEPTH (dy) 0.92 m 0.54 m 1.50 ft 0.46 m
WIDTH/DEPTH RATIO (W) 6.23 -12.00 --10.13 10.13
BANKFULL X-SECTION AREA (A;) 5.32 m® 3.45 m? 22.70 211 m?
BANKFULL MEAN VELOCITY, m/s 1.15 mps 1.77 mps 2.81 fps 0.86 mps
BANKFULL DISCHARGE, m®/s 6.09 m%s 6.10 m¥s 64 cfs 1.81 m¥s
BANKFULL MAX DEPTH (dpax) 1.37 m 0.80 m 1.60 ft 049 m
WIDTH Flood-Prone Area (Wg;,) 4240 m 45.00 m 1300 ft 39.62 m
ENTRENCHMENT RATIO (ER) 7.37 6.98 8.55 8.55
MEANDER LENGTH (Lm) 95m 75 m 33-711t 10-22m
RATIO OF Lm TO W 1.65 12 22-47 22-47
RADIUS OF CURVATURE 10.0 m 18 m 6-9ft 2-3m
RATIO OF Rc TO Wiy 1.7 2.8 0.37 0.4
BELT WIDTH 16.0 45.2 30 9.14
MEANDER WIDTH RATIO 28 7.0 2.0 2.0
SINUOSITY (K) 1.24 . 1.40 1.19 1.19
VALLEY SLOPE 0.004 m/m |  0.0034 m/m 0.018 fi/ft 0.018 m/m
AVERAGE SLOPE (S) 0.003 m/m |  0.0024 m/m 0.015 fu/ft 0.015 m/im
POOL SLOPE 0.005 m/m |  0.0005 m/m 0.003 - 0.012 fuft 0.003 - 0.012m/m
RATIO OF POOL SLOPE TO
AVERAGE SLOPE 1.78 0.20 0.19 - 0.83 0.19 - 0.83
MAX POOL DEPTH 1.86 m 1.61m 1.90 - 5.80 ft 0.58 - 2m
RATIO OF POOL DEPTH TO
AVERAGE BANKFULL WIDTH 2.01 3.00 13- 3.9 1.3-39
POOL WIDTH 10.98 m 9.68 m 31 ft 9m
RATIO OF POOL WIDTH TO
BANKFULL WIDTH 1.91 1.50 2.04 2.04
POOL TO POOL SPACING 30.00 m 323 m 18- 30 ft 5-9m
RATIO OF POOL TO POOL
SPACING TO BANKFULL WIDTH 5.21 5 1.2-2.0 1.2-20
NORTH CAROLINA
DEPARTMENT OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-060914)

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
* TONORTH OF NC 62 NORTH OF ARCHDALE
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R:\dgn\Roadway\pro/\PERMITS\Wetland_Permlts\r0603wet_prop.sum

SUMMARY OF AFFECTED PROPERTY OWNERS

TRACT NO. PROPERTY OWNER ADDRESS SITE NO.
(1) | M:C. DEVELOPMENT COMPANY HIGHP;P&S?",‘\JCS%‘?{Z% |
@ ALLEN J. BODENHEIMER | 00 FORESTOALE 28 |
€, BEVERLY B. CAUDLE HIGI-'I3I?’?)II\?19.§CA\2/F(263 2
<) NCDOT GREE;‘IOS.BBO?RXO.L?CS oras | 45812
@ CLIFFORD L. HILL chg Tﬁgm?'?ri(c 32475263 6
O, VRGINIA HUBBARD [ Lo BONT NG 27263 | 6
D MARJOREE SURRETT | ol RoNTNG p7oes | 7
FRANK MARTINEZ SRR TERSRT NG ZToes | ©
D, BOBBY L. CECIL ARCCDALEWC 27263 | 1
GLENN P. MORGAN H.?;ﬁzlofﬁ'ﬁﬁ'é“zv?és I
D LILLIE L. CRUTHS HGH PONTANG 27263 | !
©) LAWRENCE E. MODLIN HIGH PONT NG 21963 | & 16
©) ROBERT WARD GEENSBRONC 27407 | |
WALTER DANIEL WGH PONTANG 27963 | 2
O THOMAS RAGSDALE JAMESTOWN.NG 27282 5
cHaRLES BoYD  [PLr T Ne BToea |
D, MR. FOSTER HiGH sllonlilETfﬁgNngszs 10
W. GERALD LEONARD HicH BF?g)leOTleﬁgl 57263 IS
ROBERT L. SLATE 6
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DIVISION OF HIGHWAYS
GUILFORD COUNTY
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SCALE IN METERS

SCALE AS SHOWN

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE
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SITE 4 7O NORTH OF NC 62 NORTH OF ARCHDALE
I N
SCALE IN METERS SCALE AS SHOWN seerl 2 12
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GRASS SWALE
DA 032 ha 0.8 Ac
Voo e b3 e 0.6m LATERAL
X om
g0 0055 mie  Lea Ve @ BASE DITCH
LENGTH 24 m 79.3 has
SLOPE 0.003 m/m
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— GRASS SWALE 2
DA 0.51 ha 1.3 Ac
Q2 0.067 m3/s 2.38 ft3/s
v2 0.36 m/s LIT ft/8
i o B ip S
- ot AT LENGTHSS 6.0 Tt —)
= ‘;JLA"I"W SDE SLOPES © ——)
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MATCH LINE SHEET 4D | MATCH LINE SHEET 4E
SHEET 4A
NORTH CAROLINA
LEGEND P LSA| _]N_ E V|4EW DIVISION OF HIGHWAYS
—BBZ_ RIPARIAN BUFFER - ZONE 1 SULFORD COUNTY
—RBZ2__ RIPARIAN BUFFER - ZONE 2 81570601 (RO609)

) MITIGABLE IMPACTS ZONE |

AeRics

US 311 HIGH POINT EAST BELTWAY FROM US 29-70

/]

MITIGABLE IMPACTS ZONE 2

TO NORTH OF NC 62 NORTH OF ARCHDALE

1 J

SCALE IN METERS

42

SCALE AS SHOWN SHEETY
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0.6m LATERAL

BASE DITCH \
/

RS m/v? 777

MATCH LINE SHEET 4C

MATCH LINE SHEET 4A

3-3.4M(W) >< 2 4M(H) RCBC
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LEGEND

—RBZI__ RTIPARIAN BUFFER - ZONE 1
—RBZ2  RIPARIAN BUFFER - ZONE 2

MITIGABLE IMPACTS ZONE |

MITIGABLE IMPACTS ZONE 2

L

SH

EET 4B

NORTH CAROLINA
DIVISION OF HIGHWAYS

PLAN VIEW
SITE 4

GUILFORD COUNTY
8.1570601 (R-0609/A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

e

0
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SCALE AS SHOWN
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GRASS SWALE \\\\\\FF
DA 0.43 ha Ll Ac ~
@ Q2 0.071 m3d/s 2.5 T13/s
V2 036 m/s .19 ft/8
Q0 0.082 m3/s 2.88 T13/8
VIO 0.38 m/s .23 ft/8
LENGTH32 m 106.3 ft
SLOPE 106.3 % 7
SIDE SLOPES ¢
& I
<
— <
Ll
Ll <4
% .
L
=z 34+00
— X | FS —L—
T ) ~ 3-3.4M(W) 2.4M(H) RCBC
8 / 7 SLOPE = ox.ssz 2Gl
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=
r A
7 —) SAND BAGS SHALL BE USED
TO CONTAIN EMERGENCY RUNOFF ﬂ
[ WITHIN THE SPILL BASIN ™
. FS
CL ‘B’ RIPRAP
W/ FILTER FABRIC <> |aa
EST. 2.7 MTONS
EST. 8.4 SM FF
T T T s c
_——_———’TW’W h —_—
%zf:;ﬁi2$¢gxﬁui“ ——
——— m)s‘smt
DA 055 ha 1.4 Ac
S gk e f T
SEE DETAIL gb%PE oaalr m/m "
&
MATCH LINE SHEET 4F F—
PLAN VIEW
SITE 4 NORTH CAROLINA
—LEGEND DIVISION OF HIGHWAYS
—RBZl_ RIPARIAN BUFFER - ZONE 1
—RBZ2  RIPARIAN BUFFER - ZONE 2 GUILFORD COUNTY
8.1570601 (R-0609/A)

) MITIGABLE IMPACTS ZONE |

/// MITIGABLE IMPACTS ZONE 2

5 0 . 10
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&

|
SCALE IN METERS

SCALE AS SHOWN

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE
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MATCH UNE SHEET 4A

NATURAL CHANNEL DETAIL

250m ®@ 0.33% GRADE

4.8m BASE 1.5:1 SIDE SLOPES
0.54m DEEP W/ 6.45m TOP WIDTH
RADIUS TO CENTER OF CHANNEL
BANKS TO BE STABILIZED
THROUGH USE OF LIVE STAKES

&

PLAN VIEW
SITE 4

LLEGEND
—RBZI__ RIPARIAN BUFFER - ZONE 1

—RBZZ

/.

RIPARIAN BUFFER - ZONE 2
MITIGABLE IMPACTS ZONE |

MITIGABLE IMPACTS ZONE 2
s 9 0

SCALE IN METERS
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MATCH LINE SHEET 4E

SHEET 4D

NORTH CAROLINA
DIVISION OF HIGHWAYS

GUILFORD COUNTY
8.1570601 (R-06091A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

SCALE AS SHOWN L
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MATCH LINE SHEET
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<t <C
= \ =
NATURAL CHANNEL DETAIL ‘c\:l‘ ] \ L
/ 250m @ 0.33% GRADE B o "
4.8m BASE 1.5:1 SIDE SLOPES | \ |
/ 0.54m DEEP W/ 6.45m TOP WIDTH \ \
RADIUS TO CENTER OF CHANNEL \ |
BANKS TO BE STABILIZED \
THROUGH USE OF LIVE STAKES \ \
\
) |
o
P
T B
SHEET 4E
PLAN VIEW
SITE 4 NORTH CAROLINA
_ LEGEND DIVISION OF HIGHWAYS
—BRBZl__ RTPARIAN BUFFER - ZONE 1 SUILFORD COUNTY
_RBZ2 _
RIPARIAN BUFFER - ZONE 2 8 1570601 (R06054)

MITIGABLE IMPACTS ZONE | ] "W’ US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

// ) MITIGABLE IMPACTS ZONE 2

0 10

- 1
SCALE IN METERS SCALE AS SHOWN SHEETDOFgl

I—U'l
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MATCH IMESHEET 4C

MATCH LINE SHEET 4E

>
T0
MILE BRANCH

LEGEND
—RBZlI__ RIPARIAN BUFFER - ZONE 1
—RBZ2  RIPARIAN BUFFER - ZONE 2

MITIGABLE IMPACTS ZONE |

MITIGABLE IMPACTS ZONE 2

/.

4/

N) 88°25/

2UE 151893

LEVEL
SPREADER
52miL)
170.6F+(L)
DA= 2.47ha
DA= 6.10ac
QI0= 0.38cms
QI0= 13.18cTfs

©

NATURAL CHANNEL DETAIL

250m @ 0.33% GRADE

4.8m BASE 1.5:1 SIDE SLOPES
0.54m DEEP W/ 6.45m TOP WIDTH
RADUIS TO CENTER OF CHANNEL
\h BANKS TO BE STABILIZED

) THROUGH USE OF LIVE STAKES

PLAN VIEW

SITE 4

SCALE IN METERS
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SHEET 4F
NORTH CAROLINA
DIVISION OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-0609/4)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
T0 NORTH OF NC 62 NORTH OF ARCHDALE
SCALE AS SHOWN seerd¥or 2.
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MATCH LINE SHEET 4C
SHEET 4G
PLAN VIEW
SITE 4 NORTH CAROLINA
L EGEND DIVISION OF HIGHWAYS
—RBZ_ RIPARIAN BUFFER - ZONE 1
—BRBZ2  RIPARIAN BUFFER - ZONE 2 GUILFORD COUNTY
8.1570601 (R-06091A)

MITIGABLE IMPACTS ZONE |

MITIGABLE IMPACTS ZONE 2
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5
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SCALE IN METERS

>

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

SCALE AS SHOWN
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W/ FILTER FABRIC
EST. 7.3 MTONS
EST.17.6 SM FF

TEVEL SPREADER NOT UTILIZED, oA od GRAShso SWAILE o
SLOPE TOO STEEP; 12.5% . .
' Q2 0.046 m3/s g4 Tt3/s
FLOW IS PREVIOUSLY TREATED EMERGENCY Vo 033 mis o1 Fi/s
I'1 : SPILL BASIN Qo 0083 m/s g8 TI3/s
\ VIO 034 m/s |l s
W =z ‘ LENGTH35 m 56  ft
== l SLOPE 0.021 m/m
\\ & : | SIDE SLOPES g
=R s |
AT
w1z -
l 12 ! CL ‘B’ RIPRAP
[ ‘

L‘—»‘-"‘*“"*FJ—I- — e _]] 06m LA:#ERAL’

SAND BAGS SHALL BE USED |+ BASETE
7O CONTAIN HAZARDOUS SPILL %

WITHIN THE SPILL BASIN _ X TR T
<§{<< [/ o E —
e ]SV
%/ %/ > A /\/\/\ /< \/‘I.\’ v
NN A s \/\\/ >,
\ >/\/ > 2 N 2 4
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\///\ qu— > X
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—
—
—— —
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) \\\\
—) \\\
\
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PLAN VIEW
BERM DITCH
SITE 5 C
=
m NORTH CAROLINA
& W - DIVISION OF HIGHWAYS
LEGEND \W/
—= GUILFORD COUNTY
—BBZl__ RIPARIAN BUFFER - ZONE 1 . 81570601 (R-060914)
—RBBZ2_ RIPARIAN BUFFER - ZONE 2 "‘W’ US 311 HIGH POINT EAST BELTWAY FROM US 29-70
VITIGABLE. IMPACTS. ZONE | TO NORTH OF NC 62 NORTH OF ARCHDALE
>0 . 10
MITIGABLE IMPACTS ZONE 2 = J
CALE IN METERS SCALEAS SHOWN SHEE‘E};_ ‘
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[ 1 DIVISION OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-060914)
SHEET LAYOUT Yt "@ US 311 HIGH POINT EAST BELTWAY FROM US 26-70
PLAN VIEW 7O NORTH OF NC 62 NORTH OF ARCHDALE
SITE ©
10 0 20
SCALE IN METERS SCALE AS SHOWN SHEETE‘%F 4T

R:\dgn\Roadway\pro)\PERMITS\Buffer_Permits\r0609buf._06_lay.psh

1/12/2006
2:38:19 PM




/8/2005

:32:39 AM

:\dgn\Roadway\pro)\PERMITS\Buffer_Permlts\r0603buf.06a.psh

RIP_ RAP ON 2B
gmgrm BANKS %(@A
N N Vo w1 oo
R T B
\ 8 "z‘\‘@‘::?" \
—F\ // jisees | e e N
f X PSSR LKA
——=7 A\ KBRS @
N i
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OO N\ %% % N £
, TR X554 - ~_
/‘)‘Q"““‘ ;;:ezbg 4 SLOPE =4.7%
YAAS % ~
s da S Y Chop .
R S
e
e GO0, vo.
K [oOTTRSRL L QVE
XX ARN 2
SRR
3% % N
S, L 3 _Z

RELOCATED CHANNEL 1
NO TREATMENT REQUIRED

LEWEL SPREADER NOT UTILIZED,
'SLOPE TOO STEEP; 20%
FLOW IS PREVIOUSLY TREATED

\

~ // THROUGH GRASS SWALE
| R~ X K :0 EMERGENCY
= o7 SR
{y/ O e ..'..‘.

Y /////' !
/
_— XX < Q‘QQ BASE DITCH
e SEm e AR IR
OO § RS SLOPE —3.3%
MATCH LINE SHEET 6B
LEVEL i:g%‘}izp"f; UTRLIZED, SAND BAGS SHALL BE USED
FLOW IS PREVIOUSLY TREATED TO CONTAIN EMERGENCY RUNOFF
THROUGH GRASS SWALE WITHIN THE SPILL BASIN SHEET 6A
PLAN VIEW NORTH CAROLINA
LEGEND SlTE 6 DIVISION OF HIGHWAYS
—RBZI__ RIPARIAN BUFFER - ZONE 1
—RBZ2__ RTPARIAN BUFFER - ZONE 2 :;};’;FOZZD(:-Z::Q%
) MITIGABLE IMPACTS ZONE 1 d "@ US 311 HIGH POINT EAST BELTWAY FROM US 29-70
= TO NORTH OF NC 62 NORTH OF ARCHDALE
/// MITIGABLE IMPACTS ZONE 2 .
4 5 10
SCALE IN METERS SCALE AS SHOWN SHEET’E‘OF at
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MATCH LINE SHEET 6A
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—| V SLRKSs

’

LEVEL SPREADER NOT UTILIZED,
SLOPE TOO STEEPy II%

FLOW PREVIOUSLY TREATED
THROUGH GRASS SWALE

®

L EGEND
—BRBZI__ RIPARIAN BUFFER - ZONE 1
—RBZ2  RIPARIAN BUFFER - ZONE 2

MITIGABLE IMPACTS ZONE |

/]

MITIGABLE IMPACTS ZONE 2

=

PLAN VIEW
SITE 6

TR

5 0

SCALE IN METERS

SHEET 6B

NORTH CAROLINA
DIVISION OF HIGHWAYS

GUILFORD COUNTY
8.1570601 (R-0609/A)
US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

SHEETQ_.%F&.?,

SCALE AS SHOWN
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\ \
= " POND
O : TRIB TO
m ﬂ RICHLAND CREEK
1
\
= a
5 -_
\ “‘ ' CL B RIPRAP
. . N e e
CRASS SWALE \ - ROCK EMBANKMENT —\ % i
DA 0.3l ha 0.8 Ac \ .
Q2 0.036 m3/s |26 Tt3/s \
v2 0.3 m/s .00 ft/s X L (R g%
0l0 0.0 m3/s |45 Tt3/s \ \ ' N
vio 0.32. m/s .04 Ti/s \ ,
LENGTH 23 m 76.6 ft \ . §
SLOPE 0.004 m/m \ \ s s S S S
SIDE SLOPES ¢ | \ )
B . O e -
N /
XK 3.7M(W) x 2.IM(L) RCBC -
26l <[>S 0209, SLOPE = 1.02% m
F
IRRA IS I B Ny
Lot
(00 L *
! w
VRN L — W
2 — =
= V/RRL% RIiE
V)R8 q— |5
1 D NPLNLAVAY =
>
45+20 Fs —L— 45+80
AT, U 0/ J0/Y¢ X X AU 1] 1] U 1] 3] 5 [} O
2GlI
i KK AN i
GRASS SWALE -
82 8335 mgss lz'_zzg f1l'\3?/s \
5. & 07 A b |
VIO 0.20 rnr;s I%IGIS f;{\s
B U |
& >
S VR
7  AVAYATS) |
MATCH LINE SHEET 7C
SHEET 7A
PLAN VIEW
SITE 7 NORTH CAROLINA
LEGEND DIVISION OF HIGHWAYS
RBZL._ RIPARIAN BUFFER - ZONE 1 SULFORD COUNTY
—RBZZ_ RIPARIAN BUFFER - ZONE 2 81570601 (R.060914)

MITIGABLE IMPACTS ZONE |

MITIGABLE IMPACTS ZONE 2

i

5 0
i - L /

SCALE IN METERS

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NG 62 NORTH OF ARCHDALE

SHEET?:&F 31/

SCALE AS SHOWN
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POND I

TRIB TO
RICHLAND CREEK

CLASS | RIP RAP

(RN
NiZ

ROCK EMBANKMENT

|
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— — — —\pBz2— | ___  _
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<T
N~
l_
bl CRASS SWALE
L DA 0.46 ha 1t Ac
L Q2 0,060 m3/s 244 Tt3/s
w V2 ol3 m/s o062 ft/s
o Sy we g T
% LENGTH3S m ;37 ft
— SLOPE 0.004 m/m
1 SIDE_SLOPES ¢
T
©
s 46+00 46+60
] ] L} i 1] i} 1] T ]
FS
3.7MEN) e 2.1M{’L) RCBC
SLOPE = 1.02%
/
/ POND }
\ AVAAS ‘
MATCH LINE SHEET 7D
SHEET 7B
PLAN VIEW
SITE 7 NORTH CAROLINA
LEGEND DIVISION OF HIGHWAYS
—RBZl__ RTPARIAN BUFFER - ZONE 1 SULFORD COUNTY
—RBZ2  RTPARIAN BUFFER - ZONE 2 8.1570601 (R-0609/A)

MITIGABLE IMPACTS ZONE |

MITIGABLE IMPACTS ZONE 2
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e

0
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'

| — |
SCALE IN METERS

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

SCALE AS SHOWN

SHEE'QS&F&_'L'




r:\dan\Roadway\pr o [\PERMITS\Buf fer _Permita\r0603buf_07c.psh

1271372004
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MATCH LINE SHEET TA

0.25 ha 0.
02 0.033 m3/s L7 Tt3/s
V2 029 m/s 0.94 fi/s
Q0 0.038 m3/s .54 T13/8
(= VIO 030 m/s 097 Ti/s
10 LENGTHIS m els Tt

13460 ————| e

~r5-

0.6m LATERAL

— GRASS SWALE
DA 0.I0 ha 0.2
Q2 0.05 m3/s 052 [i3/s
V2 055 m/s LT9 1/8
Q0 0.0 m3/s 0.60 3/s
ViO 0,56 m/s 185 1/8
LENGTHS8 m 241 £t
SLOPE 0,034 m/m
SIDE SLOPES ¢

MATCH LINE SHEET 7D

) 2>

Q : 7/
‘e

/ /

/ /' ROCK EI)}\/BANKMENT

[ / POND
) TRIB TO
] | RICHLAND CREEK

] LEVEL SPREADER NOT UTILIZED
AT THIS LOCATION. ROADWAY SECTION
' IS IN CUT AND LENGTH OF LEVEL
R ’ SPREADER REQUIRED 1S GREATER

SAND BAGS SHALL BE u%% ] T o (30060
7O CONTAIN HAZARDO NOFF e

WITHIN THE SPILL BASIN

SHEET 7C
PLAN VIEW
SITE 7 NORTH CAROLINA
__LEGEND _ DIVISION OF HIGHWAYS
—RBBZl__ RTPARIAN BUFFER - ZONE 1
_BBZ2  RIPARIAN BUFFER - ZONE 2 GUILFORD COUNTY
3 8.1570601 (R-0609/A)
MITIGABLE IMPACTS ZONE | ] "m US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE
/ MITIGABLE IMPACTS ZONE 2
> 0 . 10
"SCALE IN METERS SCALE AS SHOWN SHEEngﬂ
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MATCH LINE SHEET 7B
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ROCK EMBANKMENT | @
POND 2G|
TRIB TO
RICHLAND CREEK i
6’)4’ [
SAND GS SHALL BE USED :
TO CONTAIN HAZARDOUS |
RUNOFF Wi THE SPILL BASIN : \ .
" \
VEL R TILIZE!
' ki THISS PI?(E(?/&DFION':I(F)!I)ABWAY SDECTION SEE SHEET TE
W IS IN CUT AND LENGTH OF LEVEL L‘;’;RGM&AT%NSWALE
SPREADER REQUIRED IS GREATER
THAN 9Im (300Ft) SHEET 7D
PLAN VIEW NORTH CAROLINA
LEGEND SITE 7 DIVISION OF HIGHWAYS
RBZL__ RIPARIAN BUFFER - ZONE 1
_RBZ2__ RTPARIAN BUFFER - ZONE 2 GUILFORD COUNTY
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GRASS SWALE

GRASS SWALE

DA 0.44 ha
02 0.058 m3/s
V2 0.49 m/s
Q0 0.067 m3/s
VIO 0.5 m/s
LENGTH33 m
SLOPE 0.054 m/m
SIDE SLOPES ¢

DA 0.40 ha 1.0 Ac
Q2 0.066 m3/s 2,33 T13/s
V2 0.9 m/s 0.63 ft/s
Q0 0.076 m3/s 2.68 Tt3/s
VIO 0.20 m/s 0.65 Tt/s
LENGTH30 m 98.8 ft
SLOPE 0.004m/m

SIDE_SLOPES ¢

GRASS SWALE

DA 0.8 ha 0.4 Ac
Q2 0.030 m3/s 05 ft3/s
V2 0.40 m/s .30 ft/s
Q0 0.034 m3/s 21 Tt3/s
VIO 0.4l m/s .34 ft/s
LENGTH 14 m 445 ft

SLOPE 0.009 m/m
SIDE SLOPES ¢

GRASS SWALE

DA 0.24 ha
02 0.032 m3/s
V2 0.48 m/s
QI0 0.036 m3/s
VIO 0,50 m/s
LENGTHI8 m
SLOPE 0.076 m/m
SIDE SLOPES ¢

0 A GRASS SWALE

- DA 0.60 ha 1.5 Ac
2.05 Tt3/s Q2 0.099 m3/s 350 Tt3/s
L6l fi/s V2 0.69 m/s 226 fi/s
2.36 T13/s Qo om4  m3/s 4,02 Tt3/s
.66 TFt/s VIO 0.7l m/s 2.34 Tt/s
8.7 ft LENGTH45 m 148.3  ft

SLOPE 0.034 m/m

SIDE SLOPES ¢

GRASS SWALE

0.6 Ac DA 0.2 ha 0.3 Ac
g ft3/s Q2 0.020 m3/s 0.70 Tt3/s
157 ft/s vz 0.7l m/s 2.33 ft/s
.29 Tt3/s Qo 0.023 m3/s  p.80 Ft3/s
.63 ft/s vio 0.73 m/s 2.4 fi/s
59.3 ft LENGTH 9 m 29.7  Ft

SLOPE 0.056 m/m

SIDE SLOPES ¢

NORTH CAROLINA

DIVISION OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-060914)

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

SHEET[_y.OF i?/‘

SCALE AS SHOWN
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SCALE IN METERS

PLAN SHEET 37
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] N,/ SHEET LAYOUT
TRIB 3 W\ PLAN VIEW
r W—TrRIB | SITE 8
8E
PLAN SHEET g NORTH CAROLINA
DIVISION OF HIGHWAYS
GUILFORD COUNTY
8.1570601 (R-0609/A)

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE

SCALE AS SHOWN sHEERSoFA L
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MATCH LINE SHEET 8B | MATCH LINE SHEET 8C SHEET 8a
PLAN VIEW NORTH CAROLINA
__LEGEND SITE 8 DIVISION OF HIGHWAYS
_RBZ)__ RIPARIAN BUFFER - ZONE 1 GULFORD COUNTY
—RBZZ _ RIPARIAN BUFFER - ZONE 2 81570601 (ROB09IA)

K b MITIGABLE IMPACTS ZONE |

/// MITIGABLE IMPACTS ZONE 2
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SCALE IN METERS

US 311 HIGH POINT EAST BELTWAY FROM US 29-70
TO NORTH OF NC 62 NORTH OF ARCHDALE
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