APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 0710-003
(33 CFR 325) Expires December 31, 2004

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 the 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 for 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 should 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

Authority: Rivers and Harbors Act, Section 10, 33 USC 403: Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research and Sanctuaries
Act, 33 USC 1413, Section 103. 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 evaluated 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 that is not completed in full will be returned.

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

(ITEMS BELOW TO BE F|LLED BY APPLICANT)

5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (an agent is not required)
North Carolina Department of Transportation
Project Development & Environmental Analysis N/A

6. APPLICANT'S ADDRESS 9. AGENT'S ADDRESS
1548 Mail Service Center N/A

Raleigh, NC 27699-1548

7. APPLICANT'S PHONE NOs. W/AREA CODE 10. AGENT'S PHONE NOs. W/AREA CODE
a. Residence a. Residence '
b. Business 919-715-1335 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 OR PROJECT OR ACTIVITY
12. PROJECT NAME OR TITLE (see instructions
Murphy Bypass; US 64 Relocation from US 19-74-129 in Murphy to easg of NC 141 in Peachtree; Cherokee County, TIP No. R-0977A

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable)
Hiwassee River
Hampton Creek and tributaries
Martin Creek and tributaries
Tributaries to McCombs Creek

15. LOCATION OF PROJECT

Cherokee NC
COUNTY STATE

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions) Section, Township, Range, Lat/Lon, and/or Accessors's Parcel Number, for example.
17. DIRECTIONS TO THE SITE

From Asheville, travel Interstate 40 West to the junction of U.S. Highways 19/74. Travel west on US 19/74 to Murphy.
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18.  Nature of Activity (Description of project, include all features)

The North Carolina Department of Transportation (NCDOT) proposes to improve existing US 64 by relocating a segment south of the
Hiwassee River between US 19-74-129 in Murphy and SR 1547 east of NC 141 in Peachtree, Cherokee County, North Carolina (Murphy
Bypass). As proposed, the Murphy Bypass will be 4.9 miles long and crosses several surface waters, including the Hiwassee River.

19. Project Purpose (Describe the reason or purpose of the project, see instructions)

Public transportation; to improve traffic flow and increase safety. See Cover Letter for Purpose and Need.

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

20. Reason(s) for Discharge

Highway Fill

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

See attached application and summary sheet for details

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)

The proposed Murphy Bypass will impact eight jurisdictional wetlands for a total of 0.82 acres of permanent impact. No temporary impacts
to wetlands are anticipated. Impacts to wetlands include fill and excavation. Jurisdictional streams will be impacted at nineteen sites
including 0.79 acres of permanent impact and less than 0.02 acres of temporary impact. A total of 6,812 linear feet of stream will be
permanently impacted by the project, although 801 feet of stream will be restored utilizing natural stream design.

See permit drawings for wetland and surface water impacts by site.

23. Is Any Portion of the Work Already Complete? Yes ___ No_X IF YES, DESCRIBE THE COMPLETED WORK

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).

See attached Permit Drawings for a list of Landowners.

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

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 in 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.
U gfer)ed
"I DATE

SIGNQTURE OF APPLICANT

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 manner within the jurisdiction of any department or agency of the United States knowingly
and willfully 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 or entry, shall
be fined not more than $10,000 or imprisoned not more than five years or both.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
September 29, 2004

U.S. Army Corps of Engineers
Asheville Regulatory Field Office

151 Patton Avenue, Room 208
Asheville, North Carolina 28801-5006

ATTN: Ms. Angie Pennock
NCDOT Coordinator

Dear Ms. Pennock:

Subject: Application for Individual Section 404 and 401 Permits; Cherokee County;
Murphy Bypass; US 64 Relocation from US 19-74-129 in Murphy to east of NC
141 in Peachtree; State Project No. 8.1910203; Federal Aid Project No. FR-14-
1(1); TIP No. R-0977A.

The North Carolina Department of Transportation (NCDOT) proposes to improve highway US
64 by relocating a segment of the road south of the existing alignment between US 19-74-129 in
Murphy and SR 1547 east of NC 141 in Peachtree, Cherokee County, North Carolina,
Transportation Improvement Program number R-0977A (Murphy Bypass). As proposed, the
Murphy Bypass is 4.9 miles long and crosses several surface waters, including two crossings of
the Hiwassee River. A vicinity map showing the project location is provided with the permit
drawings in Appendix A.

This correspondence serves as an application for Section 404 and 401 permits for the Murphy
Bypass. The application package includes this cover letter, ENG form 4345 and the following
appendices: 8.5x11 permit drawings (Appendix A), Natural Stream Design and Special Culvert
Design Drawings (Appendix B), Bridge/Culvert Hydraulic Design Reports (Appendix C),
Ecosystem Enhancement Program (EEP) Acceptance Letter (Appendix D), Original Design
Drawings (Appendix E), Sulfidic Rock Data and Special Provisions (Appendix F), and Indirect
and Cumulative Effects Report (Appendix G). Half size plan sheets have been included as an
attachment. A summary of the impacts and proposed mitigation is provided below. Specific
details of the project are provided in the following sections.

Summary of Impacts. The proposed Murphy Bypass will impact eight jurisdictional wetlands for
a total of 0.82 acre of permanent impact. No temporary impacts to wetlands are anticipated.




Jurisdictional streams will be impacted at nineteen sites including 0.79 acre of permanent impact
and less than 0.02 acre of temporary impact. A total of 6,812 linear feet of stream will be
permanently impacted, although 1,150 feet of stream will be restored utilizing natural stream
design.

Summary of Mitigation. During the design of this project, NCDOT has avoided or minimized
impacts to the extent practicable, including redesign of the two Hiwassee River crossings and the
Martin Creek crossing. NCDOT is also restoring 801 feet of natural stream channel impacted by
the project for which they are seeking 1:1 on-site mitigation credit. The remaining, unavoidable
impacts to 0.82 acre of jurisdictional wetlands and to 6,011 (6,812-801) linear feet of
jurisdictional streams will be offset by compensatory mitigation provided by the EEP.

PROJECT DESCRIPTION

The proposed roadway will be a two-lane facility constructed on a four-lane right-of-way
(ROW). The entire four-lane ROW will be graded and filled, although only two-lanes will
actually be completed at this time. The preferred alignment crosses the Hiwassee River at River
Mile 102 (East Crossing) and again at River Mile 97 (West Crossing). A 46-foot median is
proposed for the cross section and ROW width varies from 170 feet to 500 feet.

Project Purpose and Need

The purpose of this project is to provide a safe, efficient, and direct route for traffic traveling
east-west through Cherokee County with provisions for additional capacity as traffic volumes
grow. The project will serve as an alternative to the substandard route east of the Town of
Murphy and will ease traffic congestion in the downtown area.

The predominant east-west route through the southern portion of Cherokee County and western
North Carolina is along US 64. Currently, traffic traveling along the segment between US 19-
74-129 and SR 1547 (Clayton Road) east of NC 141 must navigate dangerous curves that well
exceed the recommended maximum design for horizontal curves in the area, as well as steep
grades, all within very limited sight distance on a road way with little to no shoulders. This
substandard geometry severely restricts operating speeds, thereby reducing the capacity of the
roadway. These factors, result in a hazardous stretch of highway with few areas to pass or pull
over.

The project segment of US 64 carried 5,500 vehicles per day (vpd) in 1993. The 1994
Environmental Assessment predicted the “No-Build” traffic volumes would increase to 5,700
vpd by 1996 and to between 10,700 and 11,400 vpd by 2016. This amounts to an overall
increase of 100 percent in traffic volumes over a 20-year period. This doubling of traffic would
substantially reduce the levels of service (LOS) of the roadway (LOS E in 2016 on an A to F
scale) and seriously increase the accident potential.

Currently, accident rates on existing US 64 are higher than the statewide averages for similar
two-lane rural roadways. During the four-year period from July 1, 1988 to July 31, 1992, this
section of US 64 experienced an accident rate of 198 accidents per 100 million vehicle miles of
travel. The 1990-1992 statewide average accident rate for rural, two-lane undivided roadways
was 167 accidents per 100 million vehicle miles of travel. The accident rate on US 64 was 12
percent higher than the statewide average. The majority of these accidents involved rear-end



collisions and vehicles running off the road, which is indicative of substandard design that results
in reduced sight and stopping distance.

East of the project area, US 64 provides access through the waterfalls area of the state, a popular
tourist attraction, and continues east to the interchange with 1-26/US 74 in Hendersonville. West
of Murphy, US 64 continues to Cleveland, Tennessee and merges with I-75, providing access to
major metropolitan areas north, south and west, including Chattanooga, Nashville, Knoxville,
Birmingham, and Atlanta. The major north-south traffic in Cherokee County is served by US
19-74-129 which meets US 64 near the western terminus of the project in downtown Murphy.
The proposed improvements would provide safer, more efficient vehicle operation, reduce travel
times, and result in road user cost savings for motorists traveling through western North

Carolina.

Project History

U.S. Highway 64 in Cherokee County was constructed on its present alignment in 1933 on an
existing roadbed. Other than resurfacing and widening short segments, no major improvements
have been made. This section of US 64 was determined to be substandard and unable to handle
existing levels of service based on current traffic volumes and NCDOT future projections.
Subsequently, NCDOT proposed improvements to the existing alignment of US 64 as part of the
Transportation Improvement Program (TIP). In 1986 the U.S. Department of Transportation,
Federal Highway Administration (FHWA), and NCDOT prepared an Environmental Assessment
(EA) for the proposed improvements. In September of that year, a Finding of No Significant
Impact (FONSI) was issued.

However, preliminary design studies indicated that improvements to US 64 were not feasible due
to geometric restrictions, environmental concerns, and construction costs. One of the
environmental concerns was acidification potential of exposed rock or “hot rock” The
underlying geologic formation was known to contain hot rock that when exposed to the elements
could produce acidic runoff that would reach waterways crossed by the project. Since widening
the existing alignment would require exposing rock, adverse impacts were expected. Coupled
with concerns raised by the Town of Murphy, this caused NCDOT to abandon plans for
improving US 64 on its existing alignment. Instead, NCDOT proposed to relocate the portion of
US 64 between Murphy and the town of Peachtree. In 1990, design and environmental studies
were initiated for the proposed relocation.

In July 1994, a new EA was prepared for the proposed relocation. In addition to the “No Build”
Alternative, NCDOT evaluated eight build alternatives (A, B, C1, C2, D1, D2, D3 and E) in the
EA. Based on information detailed in the EA, the B, D1, D2, D3 and E alternatives were
eliminated from further consideration. Alternatives A, C1, and C2 were determined to be the
only feasible alternatives. Alternative C1 was subsequently selected as the preferred alternative,
and a FONSI was issued in February of 1995. Preliminary design was approved and hydraulic
design of the project initiated. After the design phase was completed, NCDOT submitted an
Individual Section 404 Permit application for the proposed project with a cover letter dated
August 4, 1998. The application was put on public notice in March of 1999.



In response to the public notice, the U.S. Fish and Wildlife Service (USFWS) indicated that two
Federal Species of Concern' (FSC), the Tennessee clubshell (Pleurobema oviforme) and the
sicklefin redhorse (Moxostoma sp.), may be impacted by the project. The USFWS has
recognized these two species since issuance of the FONSI. Therefore, additional surveys were
completed in the fall of 2000. Based on these surveys and concerns over other natural resource
impacts raised during the interagency meetings held in May of 2000, further design studies were
conducted on the preferred alternative identified in the FONSI. Additionally, State and Federal
review agencies requested that three of the alternative alignments that were first detailed in the
July 1994 EA, (D1, D2 and D3) be re-evaluated in greater detail.

In October of 2001, an interagency meeting was held to present findings of the additional
alternative studies. During this meeting, the USFWS raised concerns regarding potential impacts
to mussels and to the sicklefin redhorse. They further stated that the FSCs could become listed
prior to completion of this project. This required additional survey work and review of
alternative designs to avoid and/or minimize potential impacts. Subsequent interagency
meetings have been held to review updated designs and project status. Since potential impacts to
species that may become listed prior to project completion may not be avoided, a Biological
Assessment (BA) was completed by NCDOT and submitted to the USFWS concurrently with
this permit application.

NEPA Status

In order to comply with National Environmental Policy Act (NEPA) guidelines, the US
Department of Transportation, FHWA and NCDOT prepared and submitted an EA in July, 1994.
The EA explains the purpose and need for the project, provides a description of alternatives
considered, and characterizes social, economic, and environmental effects. The EA was
approved and circulated to federal, state, and local agencies. In February of 1995, a FONSI was
issued. However, as described in the project history above, additional issues regarding potential
impacts to the Tennessee clubshell and the sicklefin redhorse required further study. In response,
NCDOT agreed to treat both species as if they were listed as threatened or endangered and
completed a BA in 2004.

Independent Utility

Murphy Bypass (R-0977A) is in compliance with 23 CFR Part 771.111(f) which lists the FHWA
characteristics of independent utility of a project as:

1. the project has logical termini and independent utility and is of sufficient length to
address environmental matters on a broad scope,

2. the proposed project is a reasonable expenditure of funds even if no other improvements
are made;

3. The proposed project does not preclude reasonable alternatives for consideration as other
projects are developed.

! Federal Species of Concern (FSC) are defined as species that are under consideration for listing for which there is
insufficient information to support listing. FSCs are not afforded federal protection under the Endangered Species
Act and are not subject to any of its provisions, including Section 7, until they are formally proposed or listed as
Threatened or Endangered. However, since the status of these species is subject to change, FSCs should be included
for consideration during the planning process of a project in order to prevent delays should they become listed.



RESOURCE STATUS

Waters of the US

Delineations. Wetland and stream delineations were conducted during field work for the 1996
EA using the criteria specified in the 1987 Corps of Engineers Wetland Delineation manual. In
addition to wetland delineations, jurisdictional streams impacted by the project were also
characterized. = Additional wetland and stream delineations were conducted for various
alternatives in 2001. Delineations for the proposed route were re-verified by NCDOT and other
agency personnel in August of 2003. A subsequent field visit in July 2004 by NCDOT identified
additional jurisdictional impacts. Based on the information in this correspondence, NCDOT
believes that all wetland and stream delineations are accurate, current, and properly detailed in
the attached permit drawings (Appendix A).

Wetlands. A total of eight jurisdictional wetlands will be impacted by the proposed project. The
eight wetlands are located along tributaries to, or within floodplain areas of the Hiwassee River.
Hydrology of these wetlands include groundwater seepage as well as overland flow from
adjacent streams. Most of these wetlands occur as depressional areas within floodplains and are
dominated by herbaceous vegetation, although woody vegetation is encroaching within some
wetlands.

Common vegetation in these wetland areas included, common rush (Juncus effusus), smartweed
(Polygonum sp.), velvet panicum (Dichanthelium scoparium), jewelweed (Impatiens capensis),
shallow sedge (Carex lurida) and joepyeweed (Eupatorium maculatum). Common woody
vegetation included boxelder (Acer negundo), river birch (Betula nigra), tag alder (Alnus
serrulata), and American sycamore (Platanus occidentalis).

Streams. Jurisdictional streams will be impacted at 19 sites. Major streams crossed by the
project include Martin Creek (DWQ No. 1-49-(0.5), Hampton Creek (DWQ No. 1-(48)), and two
separate crossings of the Hiwassee River (DWQ No. 1-43). Both Martin and Hampton Creeks
are classified as Class C waters by DWQ. The Hiwassee River within the project area has
multiple DWQ classifications. From the confluence of McComb Branch to 0.1 miles
downstream (which is at the Murphy water supply intake), The Hiwasse River is classified as
WS-IV, CA. “CA” stands for critical area which is a designation given to an area adjacent to a
water supply intake. From the intake to 0.3 miles downstream of the confluence with Martin
Creek, the Hiwassee is classified as WS-V, and from that point to Laurel Creek the river is
Class C. As part of the avoidance measures, Martin Creek and the two Hiwassee River crossings
will be bridged.

Impacts. Permanent impacts to jurisdictional wetlands are summarized in Table 1 as well as
sheet 34 of the permit drawings located in Appendix A. Wetlands will be impacted at eight
separate sites for a total of 0.82 acre of permanent impact, which includes fill and excavation in
wetlands. As planned, no temporary fill will be placed in wetlands during the construction of
this project.

The majority of the wetland impacts consist of fill. At Site 3A, however, the impact consists of
excavation. As shown on sheet 6 of the permit drawings, a stream impacted by the project is
being relocated (Site 4) through the wetland at Site 3A. Relocating the stream to avoid the
wetland was not feasible, and while only a small portion of the 0.22 acre wetland will be



excavated, the entire wetland will probably be impacted by the relocated stream and is therefore
considered a total loss.

Table 1. Summary of Permanent Wetland Impacts

. Wetland Impacts
Site " .
Fill | Excavation
Number
(acre) (acre)
1 0.12 <0.01
0.17
3A 0.22
4 0.02
11 0.05 0.05
17 0.12
18 0.07
21 <0.01 <0.01
Totals 0.55 0.27

Impacts to jurisdictional streams are summarized in Table 2, as well as sheet 39 of the permit
drawings located in Appendix A. Streams will be impacted at 19 sites for a total of 0.79 acre of
permanent fill or approximately 6,812 linear feet of impact. Less than 0.02 acre of surface water
will be temporarily filled during construction. Additionally, 1,150 linear feet of stream will be
restored using natural stream design as detailed in the drawings provided in Appendix B.
However, due to landowner constraints, only 801 feet of the restored stream will contain
adequate buffer to count towards on-site mitigation.

No permanent impacts will occur to the two Hiwassee crossings or Martin Creek crossing since
they will be bridged. As proposed, non-destructive temporary work bridges will be placed
within the Hiwassee at the west crossing location. It is anticipated that footings for the
temporary bridges will require shallow drilled shafts to secure the temporary bridges, causing
temporary impacts. The east crossing of the Hiwassee is narrower and can be constructed
without the use of temporary work bridges.

At Martin Creek, a temporary bridge will be installed to aid construction. This bridge will span
the channel resulting in no impacts to the stream itself. As proposed, the temporary bridges at
these three crossings are not expected to hinder stream flow or aquatic life movements during
construction. Please refer to sheets 7, 8, 11, 12, 13, and 27 of the permit drawings located in
Appendix A for plan and profile views of the Hiwassee River crossings and the Martin Creek
crossing.

Wild and Scenic Rivers. The project will not impact any Designated Wild and Scenic Rivers or
any other rivers included in the list of study rivers (Public Law 90-542, as amended).

Essential Fish Habitat. While no Essential Fish Habitat is present in the project corridor,
NCDOT is committed to ensure that the project will have no disturbance to aquatic life
movements. Structures impacting waters on the project will be designed to ensure fish and other
aquatic life passage.




Table 2. Summary of Surface Water Impacts

Site Stream Impacts
Number Fill | Temp. | Linear Stream Name
(acre) | (acre) | (feet)
1 <0.01 66 | Ut' to Hiwassee River
4 0.07 354 Ut to Hiwassee River
4A <0.01 Hiwasse River
5 <0.01 113 Ut to Hiwassee River
5A 0.12 518 Ut to Hiwassee River
6 No Impact Martin Creek
7 <0.01 22 Ut to Martin Creek
8 <0.01 89 Ut to Hampton Creek
9 0.25 971 Hampton Creek
10 0.05 725 Ut to Hampton Creek
11 0.15 | <0.01 1598 Ut to Hiwassee River
12 <0.01 220 Ut to Hiwassee River
14 0.02 358 Ut to Hiwassee River
15 0.02 125 Ut to Hiwassee River
16 0.02 453 Ut to Hiwassee River
16A No Impact Hiwassee River
18 0.02 381 . | Ut to McComb Branch
19 <0.01 | 151 Ut to McComb Branch
20 0.07 504 | Ut to McComb Branch
21 <0.01 - 105 | Ut to McComb Branch
22 <0.01 59 Ut to McComb Branch
Totals 0.79 6,812
'Unnamed tributary (Ut)

Sulfidic Rock (Hot Rock) Impacts. According to the NC Geological Survey, two rock
formations, the Mineral Bluff Formation and particularly the Nantahala Formation that underlie
or are in close proximity to the project area, are known to contain sulfur-rich minerals. When
exposed to the atmosphere and rain, this rock (known as “hot rock””) may produce damaging acid
levels in leachate which could in turn runoff into jurisdictional surface waters.

Due to the potential for “hot rock” within the Murphy Bypass project area, the NCDOT
Geotechnical unit sampled hard rock underlying the project area. Rock core samples were
obtained at intervals along the project corridor and analyzed by NCDOT Materials and Test Unit
in order to determine the acid potential of the rock. Acid producing potential is measured as Net
Neutralization Potential (NNP). NNP values less than negative five are considered to be “hot”
meaning they have high potential for producing acidic drainage.

Test results for the rock samples taken along the Murphy bypass project corridor are listed in
Appendix F. These results indicate that two of the samples have NNP values well below the
-5.0 “hot” rock threshold, Sample 1: -22.6 NNP and Sample 5: -19.6 NNP. The two samples
were located on the same core taken at Station 24 + 64, which is in the vicinity of the Martin



Creek crossing. The NNP values for the rock underlying the remainder of the project corridor
are all positive and therefore indicate a low potential for producing acid drainage.

In order to avoid and minimize impacts from potential acid producing rock, the NCDOT
Geotechnical Unit developed special provisions to be used during construction. These
provisions outline plans for weekly testing and monitoring of runoff from erosion control basins
in the active construction areas in order to evaluate pH and sulfate values. If pH values are
below 6.0, a pre-approved mitigation plan will be chosen within 72 hours. A copy of the special
provisions document is included in Appendix F. Additional discussion concerning “hot rock”
and potential impacts to sensitive aquatic species is included in the BA submitted to USFWS.

Cultural Resources. During the NEPA process, cultural and historical resources were identified
within the project corridor. Two of the alternatives studied in the EA were eliminated partially
due to potential impacts to historic resources. Along the preferred route, the EA identified eight
potential archaeological sites and no historical sites. Additional survey work was recommended
at the archaeological sites.

The additional surveys were conducted between 1999 and 2001, and NCDOT presented the
results to the North Carolina Department of Cultural Resources, State Historic Preservation
Office (SHPO). Some sites previously identified in the EA were determined not to be eligible
for listing on the National Register of Historic Places (NRHP). For those sites considered
eligible, the SHPO approved a data recovery plan to mitigate for impacts from construction.

Data recovery began in 2000 and was completed in 2001. Reports were submitted to SHPO in
April, 2000; July, 2000 and May, 2001. The SHPO provided concurrence in October, 2001 that
full data recovery has been completed within the proposed right-of-way and that no further
archaeological work be conducted. The SHPO further added that with the data recovery
completed, the project will not affect significant archaeological resources.

However, the SHPO indicated that if project plans change, their office should be notified in order
to review updated plans for potential to impact cultural or historical resources. In January 2004,
the Geotechnical Engineering Unit of NCDOT contacted the SHPO via e-mail to determine if
additional work relating to relocated proposed bridges would impact archaeological sites. The
SHPO responded by simply referring to their previous October, 2001 clearance. Therefore,
NCDOT does not expect this project to adversely impact cultural or historical resources.
NCDOT will continue to consult with the SHPO if project plans change.

FEMA. The Hiwassee River is the only Federal Emergency Management Agency (FEMA)
regulated stream crossed by the project. Both crossings have been designed so that the 100 year
flood elevation will not change, as required to comply with FEMA regulations.

Utility Impacts. No utility impacts to jurisdictional resources are anticipated from construction
of this project. Utility Relocations that occur within “hot rock” areas will also abide by the
special provisions listed in Appendix F.

THREATENED AND ENDANGERED SPECIES

Plants and animals with federal classification of Endangered, Threatened, Proposed Endangered,
and Proposed Threatened are protected under provisions of Section 7 and Section 9 of the
Endangered Species Act of 1973, as amended. As of January 29, 2003 USFWS lists five
federally protected species for Cherokee County (Table 3).



Table 3. Federally Protected Species in Cherokee County

Common Name Scientific Name Fset(:i::l Biological Conclusion
Clemmys Not Subject to Section 7

Bog turtle muhlenbergii T(S/A) Consultation

. . . May Affect, Not Likely to
Indiana Bat Myotis sodalis E Adversely Affect
Cumberland bean Villosa trabalis E Unresolved
Little-wing pearly Pegias fabula E Unresolved
mussel

) . . May Affect, Not Likely to

Small-whorled pogonia | Isotria medeoloides T Adversely Affect

E= a species that is in danger of extinction throughout all or a significant portion of its range.

T= a species likely to become endangered within the foreseeable future throughout all or a significant
portion of its range.

T(S/A) = Threatened due to similarity of appearance with other rare species and is listed for its protection.

Initial species surveys were conducted during preparation of the EA. Subsequent surveys were
conducted as additional alternatives were studied. Initial surveys for small-whorled pogonia and
Indiana bat concluded May Affect, Not Likely to Adversely Affect. Since initial surveys for both
of these species had expired, additional site visits were conducted in the summer of 2004.

Surveys for small-whorled pogonia were conducted June 9-11 and July 8-9, 2004. Areas of
appropriate habitat were searched, but no individuals were found. Surveys for Indiana bat were
conducted in areas of appropriate habitat within the project corridor using mist-netting
techniques on July 30-31 and August 3, 2004. No individuals were captured. Based on these
updated surveys, construction of the project is not expected to adversely impact either species.
Therefore, the biological conclusion remains May Affect, Not Likely to Adversely Affect for
small-whorled pogonia. Since Indiana bats may utilize the project area for foraging, the
biological conclusion remains May Affect, Not Likely to Adversely Affect. Additional detail
regarding these species is presented in the BA. A copy of the BA is available upon request.

Mussel surveys were last conducted in the project corridor in 2000. Results of the surveys
concluded that while there are high-quality mussel beds in the Hiwassee River and Martin Creek
within the project corridor, none of the federally listed species shown in Table 3 were located.
Therefore, the biological conclusions for Cumberland bean and little-wing pearlymussel are Not
Likely to Adversely Affect. However, since the surveys are more than two years old, USFWS
has requested additional surveys. NCDOT has committed to re-survey the project prior to start
of construction. Pre-construction mussel surveys are currently scheduled for October 2004,
conditions permitting. The results of this survey will be forwarded to the USFWS prior to the
project being let.

In addition to the species listed above, the USFWS raised concerns regarding two FSC species,
the Tennessee clubshell and the sicklefin redhorse. These species were discovered within the
project corridor during the mussel surveys conducted in 2000. As discussed in the project
history section, the USFWS expects that both species will be officially listed prior to completion
of the Murphy Bypass. NCDOT agreed to treat the project as if both species were already listed,
thus avoiding lengthy and costly delays during project construction.




NCDOT conducted further design studies to avoid and/or minimize potential impacts to these
FSC species. The results of these efforts are detailed in the BA. Despite these
avoidance/minimization efforts, impacts to both species resulting from the project may not be
completely avoided, thus the BA concludes that the Tennessee clubshell and sicklefin redhorse
Will be Adversely Affected by the Murphy Bypass. However, as stated above and listed in more
detail in the following sections, NCDOT has redesigned both Hiwassee River crossings and the
Martin Creek crossing to avoid/minimize impacts to these species. Additionally, NCDOT will
employ mitigation measures such as Best Management Practices (BMPs) and mussel relocation
to offset impacts to these species. Additional details regarding mitigation measures are included
in the BA.

INDIRECT AND CUMMULATIVE IMPACT ANALYSIS

As part of the NEPA process, an Indirect and Cumulative Effects (ICE) assessment was
completed on April 8, 2003. The ICE concluded that construction of the Murphy Bypass will
likely induce commercial development (i.e. convenience stores, gas stations, restaurants, etc.) at
major intersections along the relocated roadway. Likewise, the report states that the roadway
will potentially increase residential development along the corridor.

However, the ICE also concludes that if the proposed project is not built, future land use
development that would have been induced by the relocated highway will probably be directed
along the existing US 64 corridor. This could potentially cause even more strain on vehicular
movement and an increase in traffic accidents. A copy of the ICE report has been included in
Appendix G. -

MITIGATION

The USACE has adopted through the Council on Environmental Quality (CEQ), a wetland
mitigation policy that embraces the concept of “no net loss of wetlands” and sequencing. The
purpose of this policy is to restore and maintain the chemical, biological, and physical integrity
of the Waters of the United States. Mitigation of wetland and surface water impacts has been
defined by the CEQ to include avoiding impacts, minimizing impacts, rectifying impacts,
reducing impacts over time, and compensating for impacts (40 CFR 1508.20). Executive Order
11990 (Protection of Wetlands) and US Department of Transportation Order 5660.1A
(Preservation of the Nation’s Wetlands), emphasize protection of the functions and values
provided by wetlands. These directives require that new construction in wetlands be avoided as
much as possible and that all practicable measures are taken to minimize or mitigate impacts to
wetlands.

NEPA Commitments

During the NEPA process, NCDOT made various commitments to reduce or eliminate the
environmental impact of the Murphy Bypass. Many were made to minimize or avoid impacts
and are listed in the following section. Other commitments, such as completing sensitive species
surveys have been discussed earlier.
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NCDOT has made the following commitments that have not been addressed elsewhere in this
document.

NCDOT will adhere to its “Best Management Practices for the Protection of Surface
Waters” during construction of the Murphy Bypass. Specifically NCDOT has designed
hazardous spill basins at the Hiwassee bridge crossings to help safeguard water quality
and aquatic organisms and utilized “Design Standards in Sensitive Watersheds” since a
portion of the Hiwassee is designated as a CA.

Mitigation for adverse visual impacts was considered during the design phase of the
project.

NCDOT will coordinate with the Tennessee Valley Authority to determine if relocation
of transmission line structures is necessary to accommodate the new roadway.

In addition, NCDOT has agreed to the following commitments as outlined in the BA document.

Agency Coordination: NCDOT will invite representatives from the USACE, USFWS,
and the North Carolina Wildlife Resource Commission to the pre-construction meetings
for this project, as well as subsequent field inspections prior to construction, to help
insure compliance with special project commitments.

Bridge Drainage: Deck drains will be placed at the ends of each planned bridge and run
into grassed swales so no direct stormwater discharge will occur over the Hiwassee River
or Martin Creek. This commitment has been incorporated in the Structure Design Plans.

Preconstruction Survey: NCDOT will conduct pre-construction aquatic surveys in the
project’s footprint impacting waters known to contain protected species. NCDOT
anticipates that few individual protected mussels will be found in surveys of the project
footprint and is proposing to relocate these mussels to appropriate upstream habitat. The
preconstruction survey will be incorporated into the relocation plan that will be
developed prior to construction. Pre-construction surveys are currently scheduled for
October 2004, conditions permitting. Relocation will be conducted right before footers
are set for the temporary bridge.

Avoidance/Minimization

NCDOT has utilized many avoidance and minimization strategies during the planning stages of
the Murphy Bypass project. Through the NEPA process, input from review agencies and public
comments have also been incorporated into the design to avoid or minimize potential impacts. In
addition, NCDOT conducted interagency project review meetings in May 2000, October 2001,
April 2002, January 2004, and March 2004 to facilitate resource agency comments. Through
these meetings, additional avoidance and minimization measures were developed. The following
list summarizes specific avoidance/minimization efforts incorporated by NCDOT in the design
of this project.

1.

West Hiwassee River Crossing (44) — Originally, this alignment crossed the river further
east (upstream) with a more angled crossing. This crossing would have resulted in a
longer bridge with numerous bents located in the river and floodplain, subsequently
causing more potential impact to the aquatic habitat, specifically mussels. Through
agency review and comment, the bridge alignment was shifted further westward

11
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(downstream). The proposed alignment allows for a shorter span with less skew (i.e.
more perpendicular to the river), and no proposed bents being located in the river (i.e. full
span). The new alignment avoids sensitive mussel habitat and eliminates permanent
impact to the river channel. Original design drawings are included in Appendix E for
comparison with the proposed bridge.

Martin Creek Crossing (Site 6) — Originally the proposed crossing consisted of installing
a triple barrel box culvert, almost in the shape of a horseshoe. The culvert would have
impacted approximately 770 feet of streambed. As proposed, NCDOT will install a
bridge resulting in no permanent stream impacts.

Hampton Creek Crossing (Site 9) — As proposed, this crossing consists of installing a
double barrel box culvert. In order to address agency concerns, the culvert is being
designed with low flow sills and a trout flow channel. These design changes minimize
impacts to aquatic life movements. (Appendix B)

Harshaw Road (Site 11) — The proposed roadway bridge was lengthened in order to avoid
impacting the Ut to the Hiwassee River that parallels the alignment. The design change
lessened the direct stream impact by approximately 475 feet. In addition, NCDOT has
proposed to restore this stream utilizing natural channel design as part of on-site
compensatory mitigation for the Murphy Project. However, due to landowner
constraints, a 50-foot buffer will not exist along the entire length of stream proposed for
restoration, therefore only 801 feet of the restored stream is being included as mitigation.
(Appendix B)

East Hiwassee Crossing (Site 164) — Originally the bridge was designed with 2 bents
placed in the river channel. The original design included temporary impacts due to use of
a temporary causeway. As now proposed, the bridge will span the entire river channel,
resulting in no permanent in-water bents and no need for a temporary causeway. Original
design drawings are included in Appendix E for comparison.

Wetland Sites — In order to minimize impacts to wetland areas, 2:1 fill slopes were used
where possible.

Water Intake — At the request of the Town of Murphy, NCDOT assisted in relocating the
town’s raw water intake and incorporated the town’s concerns regarding protection of
their water supply into design of the east Hiwassee River crossing.

Deck Drains — Deck drains will be installed at the ends of each planned bridge so that no
direct stormwater discharge from the roadway will occur into the Hiwassee River or
Martin Creek.

Cross Vanes — Cross vanes/splash pools will be constructed at the outlet of every pipe
and culvert where possible.

Site 4 & 54 — NCDOT investigated relocating streams at Site 4 and Site 5A utilizing
natural stream design. However, as discussed at interagency review meetings there were
constraints that did not allow this. At Site 4 the existing relief and resulting grade of the
relocation warrants use of riprap to protect the channel. At Site 5, it was determined that
the stretch of stream was simply to short to make it feasible for natural stream design.
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Compensation

The primary emphasis of the compensatory mitigation is to re-establish a condition that would
have existed if the project were not built. Mitigation is limited to reasonable expenditures and
practicable considerations related to highway operation. Mitigation is generally accomplished
through a combination of methods designed to replace wetland functions and values lost as a
result of construction of the project. These methods consist of creation of new wetlands from
uplands, borrow pits, and other non-wetland areas; restoration of wetlands; and enhancement of
existing wetlands. Where such options may not be available, or when existing wetlands and
wetland-surface water complexes are considered to be important resources worthy of
preservation, consideration is given to preservation as at least one component of a compensatory
mitigation proposal.

Based upon the agreements stipulated in the “Memorandum of Agreement Among the North
Carolina Department of Environment and Natural Resources, the North Carolina Department of
Transportation, and the US Army Corps of Engineers, Wilmington District” (MOA), it is
understood that the EEP will assume responsibility for satisfying the federal Clean Water Act
compensatory mitigation requirements for NCDOT projects that are listed in Exhibit 1 of the
subject MOA during the EEP transition period which ends on June 30, 2005.

Because the subject project is listed in Exhibit 1, the necessary compensatory mitigation to offset
unavoidable impacts to waters that are jurisdictional under the federal Clean Water Act will be
provided by the EEP. The NCDOT has avoided and minimized impacts to jurisdictional
resources to the greatest extent possible as described above. The remaining, unavoidable
impacts to 0.82 acres of jurisdictional wetlands and to 6,011 linear feet of jurisdictional streams
will be offset by compensatory mitigation provided by the EEP program. A copy of the
acceptance letter from the EEP is included in Appendix D of this application.

FHWA Step Down Compliance

All compensatory mitigation must be in compliance with 23 CFR Part 777.9, “Mitigation of
Impacts”, which describes the actions that should be followed to qualify for Federal-aid highway
funding. This process is known as the FHWA “‘Step Down” procedures:

1. Consideration must be given to mitigation within the right-of-way and should include the
enhancement of existing wetlands and the creation of new wetlands in the highway median,
borrow pit areas, interchange areas and along the roadside.

2. Where mitigation within the right-of-way does not fully offset wetland losses, compensatory
mitigation (enhancement, creation, and/or preservation) may be conducted outside the right-
of-way.

NCDOT has followed this process and believes this project to be in compliance with the FHWA
step down procedures.

REGULATORY APPROVALS

Application is hereby made for a Department of Army Section 404 Individual Permit as required
for the above-described activities. We are also requesting a 401 Water Quality Certification
from the Division of Water Quality. In compliance with Section 143-215.3D(e) of the NCAC,
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we will provide $475.00 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 NC Department of Environment and Natural Resources (NCDENR), Division

of Water Quality (DWQ),

for their review.

If you have any questions or need additional information please call Chris Manley at

(919) 715-1487.

The “cc” List:
W/attachment
Mr.
Ms.
Ms.
Ms.

Mr.

W/o attachment

Sincerely,

e

POY <l

¢v Gregory J[Thorpe, Ph.D.,
Environmental Management Director
Project Development & Environmental Analysis Branch

John Hennessy, Division of Water Quality (7 copies)
Marella Buncick, USFWS

Marla Chambers, NCWRC

Becky Fox, USEPA-Whitter, NC

. Ronald Mikulak, USEPA — Atlanta, GA
. Harold Draper, TVA

. David Chang, P.E., Hydraulics

. Greg Perfetti, P.E., Structure Design

. Ron Watson, P.E., Division Engineer

Mark Davis, DEO

. Jay Bennett, P.E., Roadway Design

. Omar Sultan, Programming and TIP

. Art McMillan, P.E., Highway Design
. Mark Staley, Roadside Environmental
. David Franklin, USACE, Wilmington
. Beth Harmon, EEP

. Theresa Ellerby, PDEA
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N.C. DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS '

CHEROKEE COUNTY

PROPOSED US-64 RELOCATION FROM EXISTING
US-19-74-129 IN MURPHY TO EAST OF NC-141
IN PEACHTREE

SCALE AS SHOWN

sueer 34 >F 39

JUNE 1997




PROPERTY OWNERS

NAMES AND ADDRESSES

SITE PARCEL
NO. NO. NAMES ADDRESSES
N/ A NCDOT P.O.BOX 252011
1 RALEIGH, NC 27611
2 N/ A DELETED
5 - TENNESSEE VALLEY 801 HIWASSEE ST.
AUTHORITY MURPHY, NC 28906
‘ TOWN OF P.O.BOX 130
MURPHY MURPHY, NC 28906
‘ 0 TENNESSEE VALLEY 801 HIWASSEE ST.
AUTHORITY MURPHY, NC 28906
‘ TOWN OF P.0.BOX 130
MURPHY MURPHY, NC 28906
5z W.A.SHERILL & 4508 BANKSIDE CT.
LAWERENCE E.POSEY MARIETTA,GA 30066
s oz TENNESSEE VALLEY 801 HIWASSEE ST.
AUTHORITY MURPHY, NC 28906
¢ LAWERENCE & 4508 BANKSIDE CT.
LINDA E.POSEY MARIETTA,GA 30066
sA oz TENNESSEE VALLEY 801 HIWASSEE ST.

AUTHORITY MURPHY,NC 28906

NCDOT

DIVISION OF HIGHWAYS

CHEROKEE COUNTY

PROJECT: 8.1910203 (R-977A)
PROPOSED US 64 RELOCATION FROM

EXISTING US-19-74-129 IN MURPHY
TO EAST OF NC 141 IN PEACHTREE

sHEET 33 or 39

2725/ 04




PROPERTY OWNERS

NAMES AND ADDRESSES
SITE PARCEL

NO. NO. NAMES ADDRESSES
JAMES C.HILTON
5A 38
& HELEN HILTON
oz TENNESSEE VALLEY 801 HIWASSEE ST.
6 AUTHORITY MURPHY, NC 28906
, - TENNESSEE VALLEY 801 HIWASSEE ST.
AUTHORITY MURPHY, NC 28906

10

11

10

1

12

12

LF.&
HELEN LOCHABY

LF.&
HELEN LOCHABY

LF. &
HELEN LOCHABY

DAVID & WILLIAM
MURPHY

DAVID R. &
WREN L.MURPHY

KINCAID HEIRS

KINCAID HEIRS

501 HARSHAW RD.
MURPHY,NC 28906

501 HARSHAW RD.
MURPHY,NC 28906

501 HARSHAW RD.
MURPHY,NC 28906

P.O.BOX 1033
MURPHY,NC 28906

P.0.BOX 1033
MURPHY, NC 28906

587 HARSHAW RD.

MURPHY,NC 28906

587 HARSHAW RD.

MURPHY, NC 28906

NCDOT

DIVISION OF HIGHWAYS

CHEROKEE COUNTY

PROJECT: 8.1910203 (R-977A)
PROPOSED US 64 RELOCATION FROM

EXISTING US-19-74-129 IN

MURPHY

TO EAST OF NC 141 IN PEACHTREE

SHEET 39 or 39

2/25/04




SITE
NO.

PARCEL
NO.

PROPERTY OWNERS

NAMES AND ADDRESSES

NAMES

ADDRESSES

1

12

13

14

15

16

17

18

13

14

17

21

21

21

21

21

25

25

JUD &
EVELYN STILES

RONALD EDWIN STILES

HUBERT
WINSTON CRAIG

CHARLES H.WEST &
WILLIAM J. WELL

CHARLES H.WEST &
WILLIAM J. WELL

CHARLES H.WEST &
WILLIAM J.WELL

CHARLES H.WEST &

1094 HARSHAW RD.
MURPHY, NC 28906

HARSHAW RD.
MURPHY, NC 28906

P.O.BOX 97
MURPHY, NC 28906

P.O.BOX 129
MURPHY, NC 28906

P.0.BOX 129
MURPHY, NC 28906

P.0.BOX 129
MURPHY,NC 28906

P.0.BOX 129

WILLIAM J. WELL MURPHY,NC 28906

CHARLES H.WEST &
WILLIAM J. WELL

P.0.BOX 129
MURPHY, NC 28906

733 PLANTATION EST.DR.312
ILLA Mc:COMBS HEIRS

D RD MATHEWS,NC 28105

733 PLANTATION EST. DR.312

DILLARD M<COMBS HEIRS
AR ¢ R MATHEWS, NC 28105

NCDOT

DIVISION OF HIGHWAYS

CHEROKEE COUNTY

PROJECT: 81910203 (R-977A)
PROPOSED US 64 RELOCATION FROM

EXISTING US-19-74-129 IN MURPHY
TO EAST OF NC 141 IN PEACHTREE

SHEET 3S ofF 39 2/ 25/ 04




SITE
NO.

PARCEL
NO.

PROPERTY OWNERS

NAMES AND ADDRESSES

NAMES

ADDRESSES

18

19

20

21

902

28

28

31

30

32

25

30

33

34

MURPHY CONGREGATION OF

JEHOVAH’S WITNESSESS

GENE B.CLAYTON

GENE B.CLAYTON

CHARLES H. &
SUE M.WEST

RICHARD &
JUDY CALDWELL

LOUISE
MAUNEY DEHART

DILLARD Mc:COMBS HEIRS

RICHARD &
JUDY CALDWELL

RICHARD B.
CALDWELL

PATRICIA
CALDWELL TATHAM

148 CLAYTON

148 CLAYTON RD.
MURPHY, NC 28906

P.0.BOX 129

MURPHY, NC 28906

RTE.1 BOX 448

MURPHY, NC 28906

P.0.BOX 584

MURPHY,NC 28906

733 PLANTATION

RTE.1 BOX 448

MURPHY,NC 28906

RTE.1 BOX 448

MURPHY, NC 28906

RTE.1 BOX 448

MURPHY, NC 28906

RD.
MURPHY, NC 28906

US-64 & CLAYTON DR.
MURPHY,NC 28906

EST., DR.312
MATHEWS,NC 28105

NCDOT

DIVISION OF HIGHWAYS

CHEROKEE COUNTY
PROJECT: 8.1910203 (R-977A)

EXISTING US-19-74-129 IN

sHEET 36 or 39

PROPOSED US 64 RELOCATION FROM

MURPHY

TO EAST OF NC 141 IN PEACHTREE

2/25/ 04




PROPERTY OWNERS

NAMES AND ADDRESSES

PARCEL
NO. NAMES ADDRESSES

733 PLANTATION EST., DR.312

BS HEIRS
25 DILLARD M.COMBS HEIR MATHEWS,NC 28105

PATRICIA RTE.1 BOX 448
CALDWELL TATHAM MURPHY,NC 28906

34

NCDOT

DIVISION OF HIGHWAYS

CHEROKEE COUNTY

PROJECT: 8.1910203 (R-977A)
PROPOSED US 64 RELOCATION FROM

EXISTING US-19-74-129 IN MURPHY
TO EAST OF NC 141 IN PEACHTREE

sHEET 37 or X9 2/25/ 04
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APPENDIX B
Natural Stream Design & Special Culvert Design Drawings



Natural Channel Design Summary
Unnamed Tributary to Hiwassee River
TIP No. R-0977 A

State Project No. 34357.2.1

Cherokee County, North Carolina

Prepared by Mulkey Engineers and Consultants May 10,2004

This natural channel design summary is presented to the North Carolina Department of
Transportation (NCDOT) as part of on-site compensatory mitigation for the proposed relocation of
US 64 in Cherokee County. The relocation of US 64 extends from US 19-74-129 in Murphy to East
of NC 141 in Peachtree. As part of construction efforts, approximately 1,150 linear feet (350 meters)
of an unnamed tributary (UT) to Hiwassee River situated immediately east of Murphy and parallel to
SR 1558 (Harsaw Road) will be relocated southward from its existing location outside of the
proposed fill limits. The UT has been identified as a perennial stream and 1s part of the Hiwassee
River Subbasin 04-05-02 (USGS Hydrologic Unit 06020002). A morphological table, complete with
existing channel, reference reach, and proposed reach characteristics is attached. In addition,
proposed design and detail sheets are also included with this summary. The project is within the
Mountain physiographic province.

The headwaters associated with the UT originate near the intersection of SR 1558 and SR 1561, near
the project area. The UT flows in a westerly direction approximately 0.75 miles (1.2 kilometers)
before converging with Hiwassee River. The drainage area at the project site covers approximately
0.14 square miles (0.36 square kilometers). The reach is rural with evidence of previous and on-going
disturbances, particularly vegetation maintenance. The proposed project will require stream
relocation to the south due to existing fill slope design requirements. Overall stream length will be
reduced and slope will be increased in order to correctly align the new channel with its modified
valley type. Natural channel design methodologies are proposed for this relocation.

Existing Channel

A 1143-foot (348-meter) section of the single thread natural channel associated with the UT to
Hiwassee River was surveyed during April 2004. This section was located near Sta. 13+00 —Y3- near
the proposed US 64 bridge over SR 1558. The surveyed reach exhibited channel characteristics
similar to a B4 stream type, as noted by the Rosgen Classification of Natural Rivers. The B4 stream
type exhibits low to moderate sinuosities, moderate channel gradients, and moderate channel
width/depth ratios. This stream type is typically considered relatively stable due to its low sediment
supply (Rosgen and Silvey, 1998); however, no natural pools were observed during the existing
channel surveys. Existing conditions were not typical of a stable B4 stream type due to over
widening of the channel. Areas of significant aggredation were observed in the existing channel, to
the extent that no defined channel was present in several areas. The UT exhibited a bankfull cross
sectional area of 5.8 sq. ft (0.54 sq. m), an average slope of 3.69%, and a D50 of 17.8 mm. A detailed
summary of existing channel conditions is presented in attached morphological table.

Reference Reach

Due to the existing, unstable condition of the UT, a stable stream (Big Tuni Creek) outside of the
project area was selected as the reference reach. This channel was selected based on its watershed
components, stream type, and other general characteristics. The reference reach channel is situated in
Clay County and classifies as a B4a. The channel is also within the Hiawassee River Basin. It exhibits
a drainage area of 2.85 sq. mi (7.38 sq. km) and a bankfull cross sectional area of 38.4 sq. ft. (3.56 sq.
m). Based on surveys, the channel is stable and exhibits very low bank height ratios. Its valley
characteristics are very comparable with the existing channel. Little to no bank erosion was noted



during the survey. A detailed summary of reference conditions are also presented in the attached
motphological table.

Proposed Channel

The proposed channel was based on dimensionless ratios derived from the reference reach survey
and data interpretation. The bankfull width will be decreased from 10.8 ft (3.29 m) to 9.2 ft (2.80 m)
and the bankfull mean depth will be increased from 0.50 ft (0.15 m) to 0.60 ft (0.18 m). As a result,
the width/depth ratio will decrease from the existing 20.0 to a proposed 15.3 ratio. An increase in
both the bankfull mean velocity and bankfull discharge is anticipated. The design stream will exhibit
additional floodprone area; however, due to site constraints and the B4 channel type, no meanders
are proposed. Slopes will be slightly increased due to the loss of overall stream length; however,
energy will be dissipated via step/pool morphology characteristic with the B stream type. Rock cross
vanes will be the primary method influencing the step/pool morphology. These cross vanes will be
established throughout the channel in riffle sections and used to provide grade control, center the
thalweg, and protect the stream banks on both sides of the new channel until vegetation is
established. The cross vanes will also decrease shear stresses throughout the reach. The riparian zone
adjacent to the channel will be planted with native vegetation conducive to wetter, floodplain areas.

Proposed channel stabilization characteristics are presented on the attached detail sheet. It is
anticipated that the riparian zone will be planted with native trees and shrubs above bankfull depth
and herbaceous species within the channel.

Sediment Transport

Based on pebble counts and bar samples taken along the existing channel, the D50 averages 17.8 mm
and the D84 averages approximately 59 mm. The existing channel exhibits a critical shear stress of
1.20 1bs/ft which may entrain up to a 95 mm particle. Based on the design, the proposed channel
will exhibit a critical shear stress of 1.4 lbs/ft? entraining up to a 140 mm particle. The largest particle
found upstream of the relocation was 135 mm. Entrainment calculations on the existing channel
indicate aggredation and the bankfull shear stress analysis validates the entrainment. The proposed
channel will have a lower width/depth ratio than the existing channel to improve sediment transport.
Entrainment calculations on the proposed channel indicate the design depth and slope will neither
stimulate degradation nor aggredation. The bankfull shear stress in the proposed channel indicates
adequate power to move the largest particle. The proposed cross vanes will assist with energy
dissipation, thus reducing the potential for degradation. In addition, these cross vanes, in
combination with native plantings, will significantly reduce bank erosion through this reach.

References
North Carolina Department of Environment and Natural Resources INCDENR), 2000. Water

Quality Basinwide Assessment Report, Hiwassee River Basin

Rosgen, D. and L. Silvey, 1998. Field Guide for Stream Classification. Wildland Hydrology, Inc.



Morphological Measurement Table - UT to Hiwassee River

Variables Existing Proposed USGS Station Reference Reach
Channel Reach
1. Stream type
B4 B4 B4a
2. Drainage area
0.14 sq. mi. 0.14 sq. mi. 2.85 sq. mi.
3. Bankfull width
10.8 ft. 9.2 ft. 29.5 ft.
4. Bankfull mean depth
0.5 ft. 0.6 ft. 1.3 ft.
5. Width/depth ratio
21.6 15.3 22.7
6. Bankfull cross-sectional area
5.8 sq. ft 5.7 sq. ft. 38.4 sq. ft.
7. Bankfull mean velocity
3.85 fps 4.9 fps
8. Bankfull discharge, cfs
22.3 cfs 27.9 cfs
9. Bankfull max depth
1.1 ft. 0.84 ft. 1.9 ft.
10. Width of floodprone area
18.0 ft. 12.6 ft. 45.0 ft.
11. Entrenchment ratio
1.7 1.4 1.5
12. Meander length
Not applicable Not applicable 210.0 ft.
13. Ratio of meander length to bankfull
width Not applicable Not applicable 71
14. Radius of curvature
Not applicable Not applicable 84.3 ft.
15. Ratio of radius of curvature to
bankfull width Not applicable Not applicable 2.9
16. Belt width
40.0 ft. 25.0 ft. 76.5 ft.
17. Meander width ratio
Not applicable Not applicable 2.6
18. Sinuosity (stream length/valley
length) 1.0 1.0 1.14
19. Valley slope
0.037 ft./ft. 0.04 ft./ft. 0.0485 ft./ft.
20. Average slope
0.037 ft./ft. 0.04 ft./ft. 0.0440 ft./ft.
21. Pool slope
Not applicable 0.0200 ft./ft. 0.0200 ft./ft.
22. Ratio of pool slope to average slope
Not applicable 0.50 0.6
23. Maximum pool depth
Not applicable 1.6 ft. 3.2 ft.
24. Ratio of pool depth to average
bankfull depth Not applicable 2.6 2.6
25. Pool width
Not applicable 9.2 ft. 23.1 ft.
26. Ratio of pool width to bankfull width
Not applicable 1.0 0.7
27. Pool to pool spacing
Not applicable 24.6 ft. 59.1 ft.
28. Ratio of pool to pool spacing to
bankfull width Not applicable 2.7 1.9




Name: PEACHTREE Location: 035° 04'23.33" N 083°59'59.89" W
Date: 4/29/2004
Scale: 1 inch equals 2000 feet

Copyright (C) 1998, Maptech, Inc.
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Name: PEACHTREE Location: 035° 04'23.33" N 083° 59'59.89" W
Date: 4/29/2004
Scale: 1 inch equals 1000 feet

Copyright (C) 1998, Maptech, Inc.
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Name: TOPTON Location: 035° 07'52.46" N 083° 41'23.55" W
Date: 4/29/2004
Scale: 1 inch equals 2000 feet

Copyright (C) 1998, Maptech, Inc.



Entrainment Calculation Form

Project: R-977A (Existing) Location: Cherokee County
Stream: UT to Hiwassee River Reach:
Date: 5/6/2004 Observers: GLS, HB

Critical Dimensionless Shear Stress:
Tei = 0.0834(di/d50)*-0.872

Definition
D50 from Riffle or Pavement*
D50 from Bar Sample or Sub Pavement*

Critical Dimensionless Shear Stress
Bankfull Mean Depth Required for Entrainment

of largest particle in Bar Sample:
dr = (Tci*1.65*Di)/Se  1.65 = submerged specific weight of sediment

Largest Bar Sample Particle in mm
Largest Bar Sample Particle in ft

Bankfull Water Surface Slope

Bankifulll Mean Depth Required
Bankfull Mean Depth (From Rifffle Cross Section)

if =1 <1 >1
Stable aggrading Degrading
Bankfull Water Surface §Iope ﬁequired for Entrainment
of largest particle in Bar Sample:
Sr = (Tci*1.65"Di)/de  1.65 = submerged specific weight of sediment

0.44|Di ft Largest Bar Sample Particle
0.50{de ft Bankfull Mean Depth (From Rifffle Cross Section)
0.0744|Sr ft/ft Bankfull Water Surface Slope Required
Se/Sr= 0.50 if =1 <1 >1
0! Stable aggrading Degrading
Sediment Transport Validation - Bankfull Shear Stress
‘ Tc = yRS
62.4]y Ibs/cu ft Density of water
0.53|R=A/Wp
A sq ft Bankfull Cross-Sectional Area
Wp Wetted parameter
0.0369|S ft/ft Bankfull Water Surface Slope (2*1.1)+14
1.21309|Tc Ib/sqr ft Tc =yRS
135{Di mm Largest Bar Sample Particle (mm)
Moveable Particle size (mm) at Bankfull Shear Stress
predicted by the Sheilds diagram, Red field book: p.190; Blue: p.238
Predicted Shear Stress Required to move Di (Ib/ft2)
predicted by the Sheilds diagram, Red field book: p.190; Blue: p.238




Entrainment Calculation Form

Project: R-977A (Proposed) Location: Cherokee County
Stream:  UT to Hiwassee River Reach:
Date: 5/6/2004 Observers: GLS, HB
Critical Dimqnsibnléés Shpvat"Simiés:
; Tci = 0.0834(di/d50)*-0.872
Value Variable Definition
D50 from Riffle or Pavement*
D50 from Bar Sample or Sub Pavement*

Tci Critical Dimensionless Shear Stress

——

~ Bankfull Mean Depth Required for Entrainment
of largest particle in Bar Sample:

dr = (Tci*1.65*Di)/Se  1.65 = submerged specific weight of sediment

Largest Bar Sample Particle in mm

Largest Bar Sample Particle in ft

Bankfull Water Surface Slope

Bankfulll Mean Depth Required

Bankfull Mean Depth (From Rifffle Cross Section)

if =1 <1 >1
Stable aggrading Degrading

B’anfuﬁ Water Surface '§Iape -ﬁequired for Entrainment
of largest particle in Bar Sample:

Sr = (Tci*1.65*Di)/de 1.65 = submerged specific weight of sediment

|
0.44|Di ft Largest Bar Sample Particle
0.60|de ft Bankfull Mean Depth (From Rifffle Cross Section)
0.0620]Sr ft/ft Bankfull Water Surface Slope Required

if =1 <1
Stable aggrading

>1

Degrading

Sediment Transport Validation - Bankfull Shear Stress

: : Tc =yRS
62.4]y Ibs/cu ft Density of water B
0.55|R=A/Wp
A sq ft Bankfull Cross-Sectional Area
10.4{Wp Wetted parameter
0.0421]S f/ft Bankfull Water Surface Slope (2*1.1)+14
1.43982|Tc Ib/sqr ft Tc=yRS
135|Di mm Largest Bar Sample Particle (mm)
Moveable Particle size (mm) at Bankfull Shear Stress
~140|mm predicted by the Sheilds diagram, Red field book: p.190; Blue: p.238
Predicted Shear Stress Required to move Di (Ib/ft2)
. 1.4|bAt2 predicted by the Sheilds diagram, Red field book: p.190; Blue: p.238




Velocity Comparison Form

Project: R-977A (Existing) Location: Cherokee County
Stream: UT to Hiwassee River Reach:
Date: 5/6/2004 Observers: GLS, HB

Input Variable Output Variabl

Bankfull X-Sec Area (Abkf)
Bankfull Width (Wbkf)

D84 (Riffle or pavement)
Bankfull Slope (S)

Gravitational Accleration (g)

/|Bankfull Mean Depth (Dbkf)

{Wetted Parameter (WP)

004 ft

|D84 (mm/304.8)
Hydraulic Radius (R) 0.53 ft
Dbkf/D84 (use D84 in ft) 2.12 ft/ft
|R/D84 (use D84 in ft) 2.23 ft/ft

Dbkf/D84, u/u*, Mannings n

u/u* (Using Dbkf/D84 Red Book: p188; Blue p233)
Mannings n (Red Book: p189; Blue :p236) 10.048
Velocity (From Mannings™equation: u=1.4865 * (R"2/3)(S"1/2)/n) 3.88 ft/s
u/u*=2.83+5.7logR/D84
u* u* = (gRS\.5 0.79 ft/s
Velocity: u = u*(2.83+5.7log(R/D84)) 3.81 ft/s
Mannings n by StreamType

Stream type

Mannings n (Red Book: p187; Blue :p237)

Velocity (From Mannings' equation: u=1.4865 * (R"2/3)(S"/2)/n)

Continuity Equation

Qbkf  (cfs) original curve or stream gage hydraulic geometry

Velocity (u=Q/A) or from stream gage hydraulic geometry

3.79 ft/s




Velocity Comparison Form

Project: R-977A (Proposed) Location: Cherokee County
Stream: UT to Hiwassee River Reach:
Date: 5/6/2004 Observers: GLS, HB
Input Variable Output Variables
(i ankfull Mean Depth (Dbkf) L

Bankfull X-Sec Area (Abkf)
Bankfull Width (Wbkf)
D84 (Riffle or pavement)
Bankfull Slope (S)
Gravitational Accleration (g)

{Wetted Parameter (WP) ; :
D84 (mm/304.8) 0.24 ft
|Hydraulic Radius (R) 0.55 ft
'|Dbkf/D84 (use D84 in ft) 2.54 ft/ft
R/D84 (use D84 in ft) 2.32 ft/ft

Dbkf/D84, u/u*, Mannings n

u/u* (Using Dbkf/D84 Red Book: p188; Blue p233)
Mannings n (Red Book: p189; Blue :p236) .045
Velocity (From Mannings' equation: u=1.4865 ~ (R"2/3)(S"1/2)/n) 4.54 ft/s

u/u*=2.83+5.7logR/D84

u* u* = (gRS)A.5 0.86 ft/s
Velocity: u = u*(2.83+5.7log(R/D84)) 4.24 ft/s
Mannings n by StreamType

Stream type
Mannings n (Red Book: p187; Blue :p237) .037
Velocity (From Mannings' equation: u=1.4865 * (RA2/3)(S"M/2)/n) 5.52 ft/s

Continuity Equation
Qbkf  (cfs) original curve or stream gage hydraulic geometry 2565 ¢cfs
Velocity (u=Q/A) or from stream gage hydraulic geometry 4.50 ft/s




250197

REVISIONS

FOOTER ROCKS

CROSS VANE
(SEE DETAIL)

-

POOL SPACING Vane Wing

STEP POOL DETAIL FOR CHANNEL
RELOCATION STA.12+20 TO 15+50 -Y3—
U

2o ST CF FRADRAT FLANS CHANNEL SLOPE | DROP PER STRUCTURE
4.21% 0.325m (1.07')
2.19% 0.228m (0.75')
5.00% 0.393m (1.29)
0.26 m ,
(0.84) MAX. 8.00% 0.400m (1.31')
J — 3.50% 0.233m_(0.76’)
=== — T~ 1.35% 0.135m (0.44)
S
o VAR'ES*R @ S 3.65% 0.365m (1.20°)
P ;‘4//’_—\\\\\\\\ 0.05 m
,14//’—\\\\\\\\‘ o (//’_—_-_- (0.2")
(
0.50m GEOTEXTILE FABRIC
(.67 FOOTER ROCK
GEOTEXTILE

" FABRIC
EXCAVATION OF POOL

GEOTEXTILE FABRIC

NATURAL STREAMBED

MATERIAL NOTE: FOOTER ROCK SHOULD BE

ANGULAR AND OBLONG WITH WIDE

AXIS APPROXIMATELY 0.75m IN LENGTH.
ROCK SHOULD FIT TIGHTLY TOGETHER

WITH MINIMAL VOIDS. SEE CROSSVANE
DETAIL

PROFILE

NOT TO SCALE

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION




GEO-TEXTILE FABRIC

SEE TABLE FOR WEIR ELEVATION

CROSS VANE ROCK

R=977.

PROJ. REFERENCE NO. |

_SHEET NO. | TOTAL SHEETS |

_STATE PROJ. NO. |

F.A. PROJ. NO.

__DESCRIPTION |

WEIR DETAIL

PLAN VIEW
B.__
S % b Ef\ W
20 °-30 ° ' larger boulders
fyp. 1 L used fo key into
& /f 7 stream bank

o - . A
flow|| | pool ‘

ey e
)E

boulder.

BN
B @_5@?&« 25%ksn
"\ ’1”“

native plantings

SECTION A-A

AR

native plantings

Projected tfop of —
vane w/ng -

SLOPE- 2 -7x

GEO-TEXTILE FABRIC

SECTION B-B

1/3 BanKfull

Width

1/3 BanKfull 1/3 BanKfull

Width

t=—— weir notch —

' BANKFULL DEPTH

larger boulders -
used to key into

stream bank Footer rocKs

NOTE: Boulders should be native quarried rock

or locdlly shot rock, angular and oblong with

approximate minimum dimensions of .2m x 0.9m x 0.em and
weighing approximately (1600 kqg)

Rocks should fit tightly with minimal spaces

Geotextile fabric should be placed on upstream
side of boulders. Fabric should be overlain on
exposed boulders and buried to a minmum

depth as directed by on site engineer. Fabric
should extend upstream a minimum length of _

of 2 m or as directed by on site engineer. -abric
should be backfilled with existing bed material

PROJECT

CHEROKEE

R=9r7

COUNTY

STATION

DRAYN BY _JSF DATE _4/04
CHECKED Br GLS DATE _4/04

DEPARTMENT OF TRANSPORTATION

CROSS VANE

STATE OF NORTH CAROLINA

RALEIGH

DETAIL




23

CROSSVANE (TYPICAL)
SEE CROSSVANE DETAIL

TYPICAL |
(RIFFLE)

CHANNEL PLAN

Sl #
STATIONS [2+20 T0O

THALWEG BANKFULL CHANNEL
[0 R A v G
S5 S — G5
Rl =
55 5 5
9

4 13

VIEW

o+o0

_\(3_

PROJ. REFERENCE NO. | SHEET NO. | TOTAL SHEETS

R-977 |

STATE PROJ. NO. F.A. PROJ. NO. DESCRIPTION

DRAWN BY _JTL DATE _4/04
CHECKED BY _JSF. DATE _4/04

R-9r7

PROJECT
CHEROKEE COUNTY
STATION

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

RALEIGH

STREAM RELOCATION
DETAIL




NATURAL CHANNEL DESIGN TYPICALS

CHANNEL DETAIL
PROPOSED TYPICAL SECTION

(Not to Scale ) VARIES 1.5m
10:1
BANKFULL DEPTH (MAX.)Z R

& 0.26m
N 12
.15m) 1.25m ..

TYPICAL SECTION | AT  RIFFLES

— R

NOTE: LINE BANKS WITH COIR FIBER MATTING TO BANKFULL ELEVATION

Ly

BANKFULL DEPTH (MAX.):

CHANNEL DETAIL

PROPOSED TYPICAL SECTION e POOL

FILL SLOPE

(Not to Scale )

VARIES 1.5m
105

L4m L4m

i
TYPICAL SECTION 2 AT POOLS

NOTE: LINE BANKS WITH COIR FIBER MATTING TO BANKFULL ELEVATION

STRUCTURE # STATION [NV. ELEV. BANKFULL ELEV.
1 15+50 499.18m 499.44m
2 15445 498.86m 499.12m
3 15+36 498.53m 498.79m
4 15+29 498.21m 498.47m
5 15420 497.88m 498.14m
6 15+14 497.56m 497.82m
7 15+05 497.23m 497.49m
8 14+38 4396.91m 497.17m
9 14+89 496.58m 496.84m
10 14+80 496.26m 496.52m
" 14+73 495.93m 496.19m
12 14+68 495.61m 495.87m
13 14+59 495.28m 495.54m
14 14451 494.96m 495.22m
15 14+42 494.63m 494.89m
16 14+33 494.40m 494.66m
17 14+24 494.1Tm 494.43m
18 14+15 493.94m 494.20m
19 14+06 493.72m 493.98m
20 13+85 493.49m 493.75m

CHANNEL FPLAN VIEW

SITe #

S>TATIONS

2+20 10

0+00

PROJ. REFERENCE NOD._ + _ SHEET NO. 1,,@&51*55;
R=977

STATE PROJ. NO.

F.A. PROJ. NO. DESCRIPTION

QUANTITES

DDE =

BOULDERS =

COIR MAT =
GEOTEXTILE FABRIC =

STRUCTURE # STATION INV. ELEV. BANKFULL ELEV.
21 13+76 493.26m 493.52m
22 13+67 493.03m 493.29m
23 13+60 492.80m 493.06m
24 13+55 492.55m 492.81m
25 13+49 492.16m 492.42m
26 13+42 491.7Tm 492.03m
27 13+33 491.3Tm 491.63m
28 13+24 490.98m 491.24m
29 13+17 490.59m 490.85m
30 13+08 4390.20m 490.46m
31 13+00 489.80m 490.06m
32 12+95 489.40m 489.66m
33 12+90 489.00m 489.26m
34 12+85 488.60m 488.86m
35 12+80 488.20m 488.46m
36 12+74 487.99m 488.25m
37 12+67 487.75m 488.01m
38 12+60 487.50m 487.76m
39 12+50 487.3Tm 487.63m
40 12+40 487.23m 487.49m
41 12+28 486.86m 487.12m

350
575 EACH (910 MTONS)
2200m*¢

200m*

PROJECT R—9r7

_YB_

DRAWN BY _JTL DATE _5/04
CHECKED BY _JSF. DATE _5/04

CHEROKEE
STATION

COUNTY

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

STREAM RELOCATION
DETAIL




R-97 1A

-l - REV. 35+ 18.0 SECTION A-A

HAMPTON CREEK
(NOT TO SCALE) N

2.4 M

CHEROKEE COUNTY S
MARCH 23, 2004 L # ,
BED MATERIAL TO O.I5M DEPTH BED MATERIAL TO 0.3M DEPTH
N\ / A
7 T 0T T | AN 1 1 1 T 1 1 |l€_ |I|/\/

BED MATERIAL TO 0.3M DEPTH/ SILLS @ APPROX. 4.75 M O.C.

LOW FLOW CHANNEL

NOTES:

|. CULVERT INVERTS TO BE SET 0.3 M BELOW EXISTING BED ELEVATION.

2. SPACE SILLS APPROX.4.75 M ON CENTERS:

A. TO BE CAST AND ATTACHED BY DOWELS TO FLOOR SLAB;

B. THE 0.3 M AND 0.15 M HIGH SILLS ARE TO BE SEPERATE UNITS.

4. MATERIAL TO BE PLACED IN CULVERT TO TOP OF SILLS; PROVIDE CONTINUOUS LOW FLOW CHANNEL BETWEEN SILLS. (SEE SECTION A-A).

3. BED MATERIAL EXCAVATED FROM THE SITE FOR BOX CULVERT CONSTRUCTION IS TO BE STOCKPILED AND LATER PLACED ON THE FLOOR OF THE COMPLETED CULVERT.




APPENDIX C
Bridge / Culvert Reports



Lo

" SITE DATA',

ﬂ ._y;_ R R "Dﬂ@55£547505m"é' o | 4 ‘
Drainage Areq ._44__5_’é_;5q. Km - Source _g_&_@@:_@gﬁg.‘ﬁﬁz;;___ Character Eﬁgﬁ({ﬂm.l_&é"

Stream Classification (Such as .Trout High Ou'b'l.ﬁ.-ﬂ' WO'fer, éf;.) }_{5_1[

NEW L ocATion

Data on Existing Structure

........ Waterway Opening .___ 22277 ___.

Data on Structures Up and Down S'l'r‘eor‘nvJ_};fmi)malﬁt_%fﬂ_::-é@.@éﬂ-é&%&-ﬂf&k.@!m
Q:BUWIDE ZOURLE DiEXS, APRRDXIMATE LIATERIIEN, OPENING = |85 M | LPEIREPM ONDER. SH- 1548 === -
| 5.@15&..414.6;2&&ﬁoemg.émm%umﬂm&,ggmm:ﬁﬁﬁ&ma%w&a_6.’_/_8_4’1."‘

Design Control Elev...@ S£a7I00_97.28-.:_ [00YE NAT +0.3. 2. 46t.35+0.3 = 4467.25

3.12Kn vpereemm T FreResuLrmon = 1897-1941

Goge Statlon No. .. Q35 4&4S20 . Perlod of Records Fesr-Resursmel =942 Frresenr
(Pre - Rucalmnrion) . )
Max. Dlscharge .__________: ¢Sy m3/s Date 3-2%-48F7 . Frequency .. /O X T ___
Historical Flood | Hops |
s cal Flood nférmcﬂ.o‘pz%?) | ‘ o o B roriog of
Date 3-/9:1899E1ev. %23 m Est. Frea.l28? _source -J.?.CQ_';_.ZY&-ELQQQ__QTUQX_-Knowledge_.’:’_/_‘_'_-
5 . - Perlod of
Date i:j_f./_ﬁ_q_éElev,ﬂé_?a_-l Fn Est. Fr"eq'.._/__b_ﬁ__Source __________________/_/ _______________________ Knowledge_f_’[_q___
7 - - Period of
Date ¥719:093¢ Elev4é¢-8 m Est. Frea. Lo __source .. s Knowledge L
Historical Scour Info. : General.._____: 4 . Contraction ... @ ... Local -zmmmmooo L
) . o . ' : o249
Channel Slope _. 0221 . Source L_?ié._f»!ﬁ_Xéé@ItQ&{-QéTRNormol Water Surface Elev. 46 2.16_____ m
- 12 .
Manning's n : Left 0.8.-22.18°  Chonnel :045.-. S3RIght 0.8."°72 1122 Source FIELD QBsEevATION.
Flood Study / Status __ NYES. _ FRPPROXIMATE . oo Floodway Established? Ao
Flood Study 100 yr. Dlschorge,__ﬁlﬁ____mé/s: W.S.v Elev. : With Floodway M¥/Q:__m Without FlOOdWOy_I_V_,lQ-_m
DESIGN DATA
. . "t ) . . n
Hydrologlcal Method FRORATION. Y. 565 FEENENCY. Anp MASOITIDE HETHODS., 0F GLALE. O IS # 4 S0
Hydraullc Deslgn Method A& = &
SECTION 97.15)
Floods Evaluated: Freq. Q Elev Backwater Bridge Opening Veloclty
(section 97.28) __s0. . YYO MU #46.06.  £0.00 o A3E
25 2o yeé.49.. 7.2, 90 BN, /2
_____ SO .89 . _4ee 34  z10.0Z S 4 N
V2L E 622 . 462,17 #8.02 LSt
LR Y« S 46?773 +D.8Y o dSE
4 z L
Waterway Opening Provided -_-‘fi_‘.’f?_-.’_mf.-.é'?./.é.‘:‘-.’ feoye wis EN. 0.02
. . } " “w/g
(seazion 97,15) : ;. 4 7
A [ Veldclty ( (S5 nls Velogjty (Design) Az 0s84 #lis
verdge théfnel Veiceity Oosiam .. 12211, hveroge DYeTK VSR O AT SN,
Cor]‘l'rcoﬂonlt_d_é._-.-.é_g.----./'_é./ ---------- ‘-2:_--'3 ------- ¢ _-_-2-7-
Rrog 2971 49 '

i

ST LN I
[ N

i
3

Stream MHIWASS

L. Bridge Inv. No. _/_‘l/.q___ 1D. No../2=3 774 project No... & 1910203 .

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT © | oF 2.

N. C. DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS .
HYDRAULICS UNIT - =

ArPPacximATE  STUDY RALEIGH, N. C.

LD. No. R-9774 ... ProJect No. .. 80910203
County _(CHERODKEE ... .. Bridge Over ___(HIWASSEE RIVER-. .
On Highway H@P_&_/ﬁ:M ........... Between M5 AT ..

Recommended Structure __/_o!}? _,__/.é-Q.ZZ‘.IM.-Q&?&MQ-_V’_ ....... /:.%ZM-.P@M_@)IZP&%

Skew. 4S54 . S

Recommended Location Is Hprt—owr=—"+= eam—team-—Tiletlng Compcl,

Recommended WIdth of Roadway __ZZ»_&_M__C.L__EH_&_ZMQ&_J&[_"__ ______ m
Nearest Shipping Polnt -__MHKEH_\[-_-__ on ;_--QQUI):iEZEl\_)_ ___________ RR., ./-&._km From Bridge

Lo STA IB+QCO0 .
Tembofo?& - Crossing ___A{QZ__({E.A).'«D .,

. W s
Deslgned’ by: . KICHARD . SLARCE. L. (FetociATES. & %
Assisted by:».ﬂfé&@é,%-;-ff..@&f@&% ....... g §5 SEAL \é-l)"-:
‘ 2 2% 20737 9%
ProJect Engineer: KN SrARNE FE ELS . 2 8&‘-} & 07 iIEF
Reviewed & Approved by: ____ .. Date ___________________ "'o e f

"IQ A

’
~.2
\)
>
<
-

ReNezD 5-15°97

2.92A-97



INFORMATION TO BE SHOWN ON PLANS

&
Deslign: Discharge ... S92 . m3/s Frequency ....S8.YR. . Elev. . %4, 8Y o
Base Flood: Discharge -;_-___('_.7./2 _________ m3/s Frequency .____ l_Q_Q.-}_'_r_:____ Elev. _'____‘.’fé._?z_./_.?_-_-m

RD
Ove"r:\zopplng= Discharge _______7_5Q__7_‘Z _____ m3/s Frequency .._.: SO0 YE+. Elev. ____i?_:?_'./_tf_:____m

BENCS. ARE FRIELY. STRRIE. 1| SoME. StoleHinkds 1N, \oWwsR. PART OF

_BRnt DOE T2 DALY, ELICTUAMONS 18 W4, ElEYANGNS CLErRTED. &Y. (HATUSE D

........................................

Reservolrs, Water Resource Projects, Other Flood. Control Pro__[eé1’§Egﬂéﬁf@_ﬁi.ﬂ‘i&ﬁﬁﬁﬂ)ﬁ.PﬁM \

DA=8629 KM VUBTIONS. (BIeBITE - REDMONT).
By Roren AY: 26427 ey 2ed pid 10§ &

BO 3p%72 4022 ] Yoo .
P ONICYYY Bida 92.25] 50 |
20E 288wtz Jageoz| | |

e XY s3620] | ]

RO 03 A 563,26
Q5 1801A = 1392.51 1 syee | cg;é;i_é
ﬁwusvfofsmnmerwaﬂézoargé?a[zf)éé%zw) ______________________________________
Dz (B) tar0.60 ) = graamis Ghage No. BISYESOD
et (1032) (500280 = 5122 g
Dz (1e32) fsi008) 2 57213 )

LEIHTED ESTIMATE LA 499) 46081315 Du. = _.24"? Gh # (1= 288 ) 4o

2055 Vamgrrs 7 T lims) N A Ay "
s (B2 Jomary (1- 2Ci2i5) ), o

" SITE DATA

nDA O SELECTED SITES "4

Character ﬂﬂﬁbf:lml&f»

0.8 M WIDE_SAALE Pz s frPe oXIMATE WATERIAY. OP NG =) 2SI ME [ LPsen ONpeR,_SK- 1548 —- - .

%2

CAPRIDUN S

EC\4dn span, Lond. GIREER, VEET. AEUTHENE, FANALS, RouneD AERs NarErui dpanike = 418 m*
Design Control Elevh_@_515{-227_@-1742_5.:_:-/.QQZZ-(‘!&Z_I_D_-_:'J’__-?__4_4;0“:?.5.1’.‘?:.5_-:‘._4427- 25

S IKkM UpPSTREAM
Gage Station No. .__ Q35 4&£S20 Perlod of Records

Pre-Encedn r/;u)

FeeEesuiaTion = 18971941
PosT: RESOLAMAN = (942 - FroesenT.

Max. Discharge __________ [ A m3/s Date ._-_3._'./._9_.’.13-?3?_---- Frequency L AOL ¥R T
Historical Flood Information; o — .
(@ se 41772- ) ; ' . Period of
Date 3-/9:1899E16v. 4623 Est. Freq./20? _source 2854 VA Flood STURY. . knowledge. Y9
N . Jr . Period of ;
Date $:3:/898kiev. #6241 Est. Freq. /22 source ... Knowledge_ 7/ __
. , ‘ : Period of
Date L719:193¢Elev#4¢-8 m Est. Freq. L& __Ssource ___________._._._. _/_/ ........................ Knowledge _f{f?-_
Historlcal Scour Info. : General.._____ 4 . Contraction --__-__---.4_. .............. Local _;o______ D .
. , o T a-24- 96
Channel Slope . 0021 . Source L?ﬁé__f\(ﬁ_XéE_éZ/QIJ__QGTANormGI Water Surface Elev. 44 2.16 ____ m
. - e : ) )
Manning’s n : Lef+ 0.8.-22°.18%  Channel 045 - . 0SeRIght 0.B." 10 18° Source FPIED DasEsvaTIoN
Flood Study / Status ___NES. _AFPPROXIMATE ... Floodway Established? M@
Flood Study 100 yr.Discharge. A& __m3/s; W.S.Elev.: With Floodway &/@._.m Without Floodway_alJ&__m

DESIGN DATA

‘ . n d R -
Hydrologlcal Method FRORATION. 8Y_ 1565 FEENENCY. Ang MASITUDE Memons., of tuAsE 8 IS¢ A Sv0

Hydraullc Design Method . AHEL - &

SECTION 97.15)

Floods Evaluated: Freq. ' Q Elev. ‘ ~ Backwater  Br ge Opening Veloclty
(section 998) 12 _YY2MN _#66.06 .  #2.00 )3z i |
25 2D - Heé.4d. Fo.00 L ;
_____ So_ _S90 . _#ué.8Y. zeer  __,99

48O G20 46207 480 b

oo ks | 467937 #D.ad  _sE

Waterway Opening Pr_'ovldec_J‘

(SeaFion 9T,15) e

)
Averogeﬁdczonnel Veloclty (Deslgn_ S mwEL
Computed Scour : General ... &l ... : Nt -

Is a Floodway- Revision Requiced?.
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