
 
 

 

  STATE OF NORTH CAROLINA 

  DEPARTMENT OF TRANSPORTATION 
ROY COOPER  JAMES H. TROGDON, III 

GOVERNOR   SECRETARY 
 

 
April 4, 2017 

 
 
MEMORANDUM TO:   Mr. Mark Stafford, P.E. 

Division 12 Engineer 
 
FROM:    Philip S. Harris, III, P.E., Manager 
    Natural Environment Section 
     
 
SUBJECT: Cleveland County;  US 74 Shelby Bypass From Just West of the First 

Broad River to Just East of the NC 150 Interchange;  
Federal Aid No. NHF-74(14); WBS 8.1801001; TIP R-2707C. 

 
 
Attached are the US Army Corps of Engineers (USACE) Individual Permit and NC Division of Water 
Resources (NCDWR) Water Quality Certification.  All environmental permits have been received for the 
construction of this project. 
 
A copy of this permit package will be posted on the NCDOT website at: 
https://connect.ncdot.gov/resources/Environmental/Pages/default.aspx  
Quick Links>Permit Documents> Issued Permits. 
 
cc: w/o attachment (see website for attachments) 
 
Mr. Andy Gay, P.E. State Contract Office 
Ms. Patricia Beam, Division 12 Environmental Officer 
Dr. Majed Al-Ghandour, P.E., Programming and TIP 
Ms. Brenda Moore, P.E., Roadway Design  
Mr. Carl Barclay , Utilities Unit 
Mr. Matt Lauffer, P.E., Hydraulics 
Mr. Brian Hanks, P.E., Structure Design 
Mr. Mark Staley, Roadside Environmental 
Mr. Ron Hancock, P.E., State Roadway Construction Engineer 
Ms. Beverly Robinson, Project Development, Western Section 
Ms. Beth Harmon, NC Division of Mitigation Services 
Mr. Philp Ayscue, Single Audit Compliance 
 

Mailing Address: 
NC DEPARTMENT OF TRANSPORTATION 
NATURAL ENVIRONMENT SECTION  
1598 MAIL SERVICE CENTER 
RALEIGH NC 27699-1598 

Telephone: (919) 707-6000 
Fax: (919) 212-5785 

Customer Service:  1-877-368-4968 

Website: www.ncdot.gov 

Location: 
1020 BIRCH RIDGE DRIVE 

RALEIGH NC 27610 
 

 

http://www.ncdot.gov/
https://connect.ncdot.gov/resources/Environmental/Pages/default.aspx


PROJECT COMMITMENTS 
 

TIP Project No. R-2707C 
US 74 Shelby Bypass 

From west of NC 226 to east of NC 150 
Cleveland County, North Carolina 

Federal-Aid No. NHF-74(14) 
State Project No. 8.1801001 

WBS Number 34497.1.2 
 
 

COMMITMENTS FROM PROJECT DEVELOPMENT AND DESIGN 
 

 
           Project Development and Environmental Analysis Unit 
 
 Stream Relocations and Modifications. Stream relocations or modifications will be 

coordinated with the US Fish and Wildlife Service (USFWS), US Army Corps of 
Engineers (COE), the North Carolina Department of Environment and Natural Resources, 
Division of Water Quality (DWQ) and the North Carolina Wildlife Resources 
Commission (WRC) in accordance with the Fish and Wildlife Coordination Act [72 Stat. 
563, as amended; 16 USC 661 et seq. (1976)]. An on-site stream mitigation review will 
be held with the COE, the USFWS, the WRC, and the DWQ.  The assessment will 
determine where on-site stream mitigation is possible. Bioengineering techniques will be 
applied to relocated streams. These techniques will result in meandering streams with 
riffles and pools.  Native vegetation will be used to stabilize banks and root wads will be 
used instead of rip-rap as appropriate. A 2:1 off-site compensatory mitigation ratio will 
be required unless an on-site stream is being relocated via natural stream design 
techniques; the latter will be at a 1:1 stream mitigation ratio. Stream mitigation (i.e., 
enhancement, preservation) adjacent to the project must still be completed at a 2:1 
mitigation ratio if the mitigation is not an on-site natural stream design relocation. Based 
on the preliminary design for this project, two stream relocations will be required: 

 
• A stream relocation will be required for the tributary of Buffalo Creek between SR 

2063 and the Light Oak community.  An approximately 950-foot segment of this 
stream will require relocation, most likely to the east of its existing location. 

• A stream relocation will be required just to the west of Lithia Springs Road for a 
tributary of the First Broad River. This relocation is approximately 1,100 feet in length, 
and will be to the north of the existing stream bed. 

 
Action:  This commitment applies to Sections C and D and these locations will be 
addressed during the final design phase. 
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 First Broad River. The following measures will be implemented at the First Broad River 
crossing to minimize both short-term construction impacts and long-term impacts: 

 
• A temporary causeway or work bridge will be constructed. 
• A drainage system will be utilized on the bridge for stormwater runoff. 
• Coordination will be conducted with the local water supply administrator. 
• Hazardous spill basins will be utilized. 
• Vegetation will be left in place as much as is practicable. 
• Deck drainage will not be released directly into the waterway. 

 
Action: Hazardous spill basins will be installed on the both sides of the First Broad 
River and drainage will not directly flow into the river from the bridge. The First 
Broad River is located between Sections B & C and per current design will not have 
permitted impacts from this project.  
Action: A hazardous spill basin will be installed on the east bank of the river with 
drainage above the west bank directed away from the river. 
 

  Geodetic Markers. The North Carolina Geodetic Survey will be notified prior to 
construction to allow ample time for relocation of any affected geodetic markers. 

 
 

Project Development and Environmental Analysis Unit, Division 12 
 
 Street Closings. Any street closings will be coordinated with fire, police, and EMS 

personnel. 
 
 

Project Development and Environmental Analysis Branch, Roadway Design Unit, 
Hydraulics Unit 

 
 Lithia Springs. Impacts to Lithia Springs will be avoided and/or minimized to the extent 

practicable during the final design phase of the project. A study of the impacts to the 
underground water table due to road grading operations at Lithia Springs will be 
undertaken during final design. 

 
Action:  This commitment applies to Section C and NCDOT Hydraulics. 
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COMMITMENTS FROM ORIGINAL PERMITTING 
 

 
Natural Environment Section/Division 12 
 
From the 404 Individual Permit, Special Condition z: NCDOT shall implement the 8 
conservation measures listed in the US Fish and Wildlife Service November 9, 2012 
Biological Opinion (attached) for this project and shall reinitiate consultation with 
USFWS under Section 7 of the Endangered Species Act  for Sections C, D, and E when 
they are scheduled for construction. 
 
From the 401 Water Quality Certification – the following Conditions of Certification: 
 
1) When the final design plans are completed for R-2707 Sections C, D, and E, a 

modification to the 401 Water Quality Certification shall be submitted with fees to 
the NC Division of Water Quality. Final designs shall reflect all appropriate 
avoidance, minimization, and mitigation for impacts to wetlands, streams, and other 
surface waters. No construction activities that impact any wetlands, streams, or 
surface waters in R-2707 Sections C, D, or E shall begin until after the permittee 
applies for and receives a written modification of the 401 Water Quality Certification 
from the NC Division of Water Quality. 
 

 
 From the 404 Individual Permit – Special Conditions 
 
 2) First Broad River site: A temporary causeway or work bridge will be constructed. A 

drainage system will be utilized on the bridge for stormwater runoff. Coordination will be 
conducted with the local water supply administrator. Hazardous spill basins will be 
utilized. Vegetation will be left in place as much as is practicable. Deck drainage will not 
be released directly into the waterway;  
 
2) Hazardous spill basins will be installed on the both sides of the First Broad River 

and drainage will not directly flow into the river from the bridge.  
Action: A hazardous spill basin will be installed on the east bank of the river with 
drainage above the west bank directed away from the river. 
 

Natural Environment Section / Division 12 
 
A US Fish and Wildlife Service proposal for listing the Northern Long-eared Bat (Myotis 
septentrionalis) as an Endangered species was published in the Federal Register in 
October 2013. The listing will become effective on or before April, 2015.   Furthermore, 
this species is included in USFWS’s current list of protected species for Cleveland 
County.  NCDOT is working closely with the USFWS to understand how this proposed 
listing may impact NCDOT projects.  NCDOT will continue to coordinate appropriately 
with USFWS to determine if this project will incur potential effects to the Northern long-
eared bat, and how to address these potential effects, if necessary. 
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The Northern long-eared bat (NLEB) was added to the USFWS Cleveland County list 
on April 2, 2015. The entire project (R-2707A–E) was reviewed for effects on NLEB in 
a report issued June 15, 2016 by NCDOT’s Biological Surveys Group. The report 
determined that the nearest NLEB hibernacula record is 31 miles west of the project 
and no known NLEB roost trees occur within 150 feet of the project area. NCDOT has 
determined that the proposed action does not require separate consultation on the 
grounds that the proposed action is consistent with the final Section 4(d) rule, codified 
at 50 C.F.R. § 17.40(o) and effective February 16, 2016. NCDOT may presume its 
determination is informed by best available information and consider Section 7 
responsibilities fulfilled for NLEB. 
 
 
From Conservation Measures 1-8 in the Amendment to the Biological Opinion issued 
November 9, 2012. 
 
Natural Environment Section / Division 12 
 
1.) Pre-construction meeting - A United States Fish and Wildlife Service (Service) 

biologist will attend the preconstruction meeting to discuss (a) the importance of 
avoiding dwarf-flowered heartleaf plants and (b) other environmental commitments 
that are a part of the project. 

 
Action:  The pre-construction meeting for the C section of the US 74 Shelby Bypass 
(Bypass) is planned for June 2017.  A Service biologist will be notified of this meeting 
prior to its occurrence.    
 
Roadside Environmental Unit / Division 12 
 
2.) Dwarf-flowered heartleaf protective barriers - Before construction activities begin at 

dwarf-flowered heartleaf Sites 7, 10, 11, 15, 16, 20, 22, 24, 25, 28, 31, 32, and 49, the 
portion of occupied dwarf-flowered heartleaf habitat remaining intact from 
construction activities (i.e., adverse direct effects and indirect effects from drainage 
activities) will be protected by placing orange safety fencing or otherwise hardened 
barriers with appropriate signage along the construction limits.  The signed fencing or 
barriers will protect the remaining plants from accidental disturbance during 
construction.  The portions of dwarf-flowered heartleaf sites that are protected will 
remain on the project's design plans throughout construction activities and will be 
labeled on the plans as "sensitive areas." 

 
Action:  Protective barrier and signage requirements for dwarf-flowered heartleaf Sites 
10 and 11 on the C section of the Bypass are to be included in the final construction 
contract. 
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Natural Environment Section / Roadway Design Unit / Division 12 Right-of-Way 
 
3.) On-site protection - The portions dwarf-flowered-flowered heartleaf Sites 7, 10, 11, 

15, 16, 20,22, 24, 25, 28, 31, 32, and 49 not lost from project construction will be 
protected in perpetuity.  A protective buffer of up to 400 feet out from the limits of 
preserved occupied dwarf-flowered heartleaf habitat will be placed around these plant 
sites and also preserved in perpetuity.  Final buffer widths will vary for each site.  
Design Plan Sheet Nos.  16-26 of 26 in the amended Biological Assessment depict 
the area of occupied dwarf-flowered heartleaf habitat to be protected and the 
approximate limits of the protective buffers.  Final site configurations, including 
buffer limits, will be mapped and submitted to the Service when right-of-way (ROW) 
acquisitions are complete. 

 
Action:  On the C section of the Bypass, the portions of Sites 10 and 11 not lost from 
project construction are protected in perpetuity within NCDOT right-of-way as of 
October 7, 2016.  Most of the protective buffer around Site 10 and the entire buffer 
around Site 11 are also protected in perpetuity on NCDOT right-of-way as of October 
7, 2016.  Right-of-way for the remaining small portion of protective buffer around Site 
10 is to be finalized in a recorded deed in April or May 2017.  The expanded right-of-
way protections for both sites are depicted on Permit Drawing Sheet 14 of 68 submitted 
as part of the project’s Clean Water Act §404 Individual Permit.  Final site 
configurations, including buffer limits, are to be mapped and submitted to the Service 
upon completion of the sites’ first dwarf-flowered heartleaf monitoring report. 
 
Natural Environment Section / Division 12 Right-of-Way 
 
4.) Conservation easements- The NCDOT will attempt to enter into conservation 

easements with access points, where appropriate, for all or portions of dwarf-flowered 
heartleaf Sites 1, 8, 12, 13, 14, 26, 29, 33, 34, 35, 43, and 48.  The portions of Sites 25 
and 32 remaining intact upon project construction and not already protected by ROW 
extensions will also be pursued for potential conservation easements. Written 
documentation will be provided to the Service and North Carolina Natural Heritage 
Program once easements are successfully obtained at any of these sites. 

 
Action:  Dwarf-flowered heartleaf Sites 12 and 13 fall within the C section of the 
Bypass.  A conservation easement could not be obtained for either of these sites 
because their respective landowners were unwilling to enter into such an agreement 
with NCDOT upon being contacted by the Department. 
 
Natural Environment Section 
 
5.) On-site monitoring- For on-site conservation sites entered into a secured protective 

ownership, either though ROW extension via settlement/condemnation or through a 
conservation easement with a landowner, the NCDOT will quantitatively and 
qualitatively monitor occupied dwarf-flowered heartleaf habitat preserved in 
perpetuity. Monitoring efforts will begin with the acquisition of pre-
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construction/easement acquisition environmental baseline data.  The preserved sites 
will then be monitored post-construction/easement acquisition once every 2 years 
over a 6-year period to ensure the protection, and detect trends in numbers, of dwarf-
flowered heartleaf plants that may or may not be due to project construction.  
Monitoring reports detailing the monitoring results and any appropriate management 
activities undertaken will be submitted to the Service at the end of each monitoring 
period. 

 
Action:  Pre-construction monitoring surveys of dwarf-flowered heartleaf Sites 10 and 
11 are to be completed before the let date for the C section of the Bypass.  A monitoring 
report documenting the findings of this pre-construction survey is also to be submitted 
to the Service after the monitoring survey is completed. 
 
Natural Environment Section / Roadside Environmental Unit 
 
6.) Management of nonnative, invasive species - For on-site conservation sites entered 

into a secured protective ownership, either though ROW extension via 
settlement/condemnation or through a conservation easement, adverse effects from 
biological pollution can be avoided and/or minimized on a case-by-case basis through 
effective efforts to manage the growth of nonnative, invasive species within the areas 
of occupied dwarf-flowered heartleaf habitat that is preserved. 

 
Action:  Nonnative, invasive species are to be assessed at dwarf-flowered heartleaf 
Sites 10 and 11 found on the C section of the Bypass on a case-by-case basis during 
each of the sites’ monitoring efforts of the plant species. 
 
Natural Environment Section / Division 12 Right-of-Way 
 
7.) Future anticipated adverse effects - The NCDOT has designated an expected 50-foot-

wide greenway corridor through dwarf-flowered heartleaf Sites 12, 14, 22, 23, 25, 
and 26.  Future anticipated adverse effects (not counting biological pollution) 
associated with the planned greenway's footprint must remain excluded from the area 
of occupied dwarf-flowered heartleaf habitat that the NCDOT can protect at these 
sites. 

 
Action:  A conservation easement could not be obtained for Site 12 along the C section 
of the Bypass because the site’s primary landowner was unwilling to enter into such an 
agreement with NCDOT.  The site cannot, therefore, be protected in perpetuity by 
NCDOT. 
 
 
Natural Environment Section 
 
8.) Broad River Greenway Conservation Area - The NCDOT entered into a conservation 

easement on July 18, 2008, with the Broad River Greenway, Inc., of approximately 
1,000 acres of land referred to as the Broad River Greenway Conservation Area 
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(BRGCA).  In accordance with the stated measures of the BRGCA's Conservation 
Plan as well as additional monitoring requirements and guidelines provided by the 
Service, the NCDOT will quantitatively and qualitatively monitor occupied dwarf-
flowered heartleaf habitat within the BRGCA.  Monitoring efforts began with the 
acquisition of environmental baseline data prior to obtaining the conservation 
easement.  The BRGCA is then to be monitored once every 3 years over a 9-year 
period to ensure the protection, and detect trends in numbers, of dwarf-flowered 
heartleaf plants over time.  Monitoring reports detailing the monitoring results and 
any appropriate management activities undertaken will be submitted to the Service at 
the end of each monitoring period. 

 
Action:  The third of three post-environmental baseline monitoring surveys on the 
BRGCA was completed in 2015, with a draft monitoring report for this survey 
completed in 2016.  A final monitoring report for submittal to the Service is pending 
completion. 

 
 

COMMITMENTS FROM R-2707C April 2017 PERMITTING 
 

 Natural Environment Unit/Division 12 
 
 From the 404 Phased Mod Permit (issued March 31, 2017) – Special Condition 3:  
 
 At  least two weeks prior to  any work in a jurisdictional waters and wetlands at  
 Permit Site 6, NCDOT  shall notify the  Corps of Engineers, Asheville  Regulatory 
 Field Office,  NCDOT Regulatory Project Manager of the schedule  for impacts in 
 that location so that a site meeting to review the field conditions can be 
 scheduled. During the field meeting further actions may be required to 
 stabilize the area.  This may include, but is not limited to, better establishment of 
 vegetation from seeding or planting, grading a channel  within  the old pond bed 
 and adding  grade control to prevent channel  migration/down cutting. 
 
 From the 401 WQC Phased Mod Permit (issued April 4, 2017) – Special Condition 5: 
 

 At locations where ponds will be drained, proper measures will be taken to drain 
 the pond with limited impact to upstream and downstream channel stability as 
 well as to native aquatic species.  Proper measures will be taken to avoid 
 sediment release and/or sediment  accumulation downstream as a result of pond 
 draining.   If typical pond draining techniques will create significant  disturbance 
 to native aquatic species, additional measures such as collection  shall consult 
 with NC Wildlife Resources staff to determine if there  are any sensitive species, 
 and  the  most  appropriate  measures  to  limit  impacts   to  these  species. The 
 permittee   shall   observe  any  natural   channel    re-establishment,    or   utilize 
 natural channel construction techniques, to ensure that the jurisdictional  stream 
 channel above and below the drained pond remain stable, and that no  additional 
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 impacts occur within the natural stream channel as a result of  draining the  pond.   
 [15A NCAC  2H.0506(b)(3)] 

 
In addition to normal protocol for pond drainage, Site 6 shall also require an on-site 
preconstruction meeting. Please  refer to the following special condition of the 
USACE 404 permit and include NC DWR Transportation Permitting Branch on 
any correspondence that relates to Site 6: 
 
” At least two weeks prior to any work in jurisdictional waters and wetlands at 
Permit Site 6, NCDOT shall notify the Corps of Engineers, Asheville Regulatory 
Field Office, NCDOT Regulatory Project Manager of the schedule for impacts in 
that location so that a site meeting to review the field conditions can be scheduled. 
During the field meeting further actions may be required in order to stabilize the 
area. This may include, but is not limited to, better establishment of vegetation from 
seeding or planting, grading a channel within the old pond bed and adding grade 
control to prevent channel migration/down cutting.” 
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(Version 2.06; Released June 2016)
34497.1.2 TIP No.: R-2707C County(ies): Cleveland       Page 1 of 4

TIP Number: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Yes

Design/Future: Year: 2037 Existing: Year:

Aquatic T&E Species? Comments:

Yes No
No

N/A
Deck Drains Discharge Over Water Body? (If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 

General Project Narrative)(If yes, provide justification in the General Project Narrative)

ac.
N/A

35,110

belam@sungatedesign.com

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer?
NRTR Stream ID:

Annual Avg Daily Traffic (veh/hr/day):

Existing Site
Project Length (lin. miles or feet):        

ac.

Surface Water Body (1):  
Water Supply IV (WS-IV)NCDWR Surface Water Classification for Water Body

N/ABuffer Rules in Effect:

None

21,010

Two 12ft lanes with 12ft outside shoulders (10ft paved) and 6ft inside shoulders (4ft 
paved) in each direction with a 34ft grassed median.

Waterbody Information

2017

NCDWR Stream Index No.:

34497.1.2

Impairments:
Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

US 74 Shelby bypass from East of NC 226 to East of NC 150: Measures have been taken throughout the project to limit impacts to wetlands and surface waters. A Hazardous 
Spill Basin will be utilized for -L- line roadway runoff that discharges within 1/2 mile of the First Broad River's Critcal Area. The Critical Area is associated with the City of 
Shebly's raw water intake, and the Hazardous Spill Basin will used to protect surface water quality by temporarily detaining hazardous materials accidentally released on 
roadway facilities. Further, no deck drains will be used on the First Broad River bridge, eliminating potential for direct roadway runoff into surface waters. A Dry Detention basin 
will be utilized at approximate station 599+50 -L- Right. This basin will serve to attenuate peak stormwater flows, promote settlement of suspended solids and reduce errosive 
velocities downstream. 2:1 slopes will be used in fill areas to reduce impacts to surrounding wetlands and jurisdictional streams. 

915 Jones Franklin Rd

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

Hydraulics Unit Address:

General Project Information
R-2707C

WBS Element:

New LocationWBS Element:
Sungate Design GroupNCDOT Contact:

(919) 707-6755

Raleigh NC 270603

Contractor / Designer:

(919) 859-2243
bzerman@ncdot.gov

Raleigh, NC 27699-1590

Address:

11/11/2016

ClevelandShelby

Bill Zerman, PE

1590 Mail Service Center

River Basin(s):  
City/Town:

74.7
Typical Cross Section Description:       

Surrounding Land Use:    

General Project Narrative:
(Description of Minimization of Water 
Quality Impacts)

No

Residential, Agricultural, Rural

First Broad River 9-50-(19.5)

19.8

4.792 Miles
Project Description

Proposed Project

Broad

None
Supplemental Classification:  None

Wetlands within Project Limits?
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North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

34497.1.2 TIP No.: R-2707C County(ies): Cleveland       Page 2 of 4

Aquatic T&E Species? Comments:

No N/A
N/A

Aquatic T&E Species? Comments:

No N/A
N/A

Aquatic T&E Species? Comments:

No N/A
N/A

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

Deck Drains Discharge Over Water Body?
(If yes, provide justification in the General Project Narrative)

NRTR Stream ID:

Surface Water Body (4):       
Water Supply III (WS-III) CA

Impairments:

Buffer Rules in Effect:

WBS Element:

Surface Water Body (2):       

Buffer Rules in Effect:

Additional Waterbody Information
Williams Creek NCDWR Stream Index No.:

Hickory Creek NCDWR Stream Index No.: 9-50-30

9-50-26

None

NRTR Stream ID:

Water Supply IV (WS-IV)Primary Classification:  NCDWR Surface Water Classification for Water Body
Supplemental Classification:  

Other Stream Classification: 
Impairments:

None
None

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Supplemental Classification:  

Supplemental Classification:  

Other Stream Classification: 

Buffer Rules in Effect:

(If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)

(If yes, provide justification in the General Project Narrative)

NCDWR Stream Index No.:
Primary Classification:  

Other Stream Classification: None

Class C

9-53-(2.9)

None
Primary Classification:  

NRTR Stream ID:

Impairments: None

Surface Water Body (3):       

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A

Buffalo Creek

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative) (If yes, describe in the General Project Narrative; if no, justify in the 
General Project Narrative)(If yes, provide justification in the General Project Narrative)

Deck Drains Discharge Over Water Body?

NCDWR Surface Water Classification for Water Body

(If yes, provide justification in the General Project Narrative)

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? N/A
Deck Drains Discharge Over Water Body?

None
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Sheet No.
Station & Coordinates 

(Road and Non Road Projects)
Surface 

Water Body

Level Spreader, 
Hazardous Spill 

Basin, or Forebay?

Drainage 
Area
(ac)

New Built-
Upon Area

(ac)
385+90 -L- RT

35.319580 / -81.559430

Required / Minimum Treatment
4.00 13959.0

Treatment 
Achieved

BMP Associated 
w/ Buffer Rules?

13900.0 cf

*Hazardous spill basins are pollution prevention measures designed for spill containment rather than stormwater treatment. Under Required / Minimum Treatment and Treatment Achieved, provide the minimum required volume 
and the actual HSB volume, respectively. Refer to the NCDOT Stormwater Best Management Practices Toolbox (2014) for design guidance. 

(1)First Broad 
River

WBS Element:

Hazardous Spill Basin 17.30 2yr, tc=10 min, td= 5 min storm runoff + 1,550 cf  
(cf)

North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN                         

FOR NCDOT PROJECTS  

4 cf No

Level Spreaders, Hazardous Spill Basins, and Forebays

Additional Comments
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Sheet No.
Surface 

Water Body
Drainage Area

(ac)

New Built-Upon 
Area
(ac)

Volume Treated
(ac-ft)

North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

FOR NCDOT PROJECTS

Other Best Management Practices

Additional Comments

0.32

0.1835.317586 / -81.496375 NoDry Detention Basin 1.721 3.7

20 7.9 3.1Dry Detention Basin 1.30

1.34

WBS Element:

Precipitation Depth 
Treated over NBUA

(in)
BMP Associated 
w/ Buffer Rules?

No

BMP Type
Station & Coordinates 

(Road and Non Road Projects)
586+00 -L- RT

35.315242 / -81.493484
599+50 -L- RT

(4)Buffalo 
Creek
(3)Hickory 
Creek
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TOE PROTECTION

d

Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA 11+60 TO STA 12+40 (RT) -DR1-
FROM STA 28+00 TO STA 31+75 (RT) -Y8-REV

FROM STA 601+15 TO STA 605+50 (RT) -L-
FROM STA 597+50 TO STA 598+75 (RT) -L-
FROM STA 584+50 TO STA 585+60 (RT) -L-
FROM STA 494+00 TO STA 496+00 (LT) -L-
FROM STA 488+50 TO STA 490+10 (RT) -L-
FROM STA 456+10 TO STA 457+75 (LT) -L-

DETAIL 7

b=5.0 Ft.

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

2:1
D

FROM STA 18+75 TO STA 22+00 (LT) -Y9-DETOUR
FROM STA 17+00 TO STA 22+50 (RT) -Y9-DETOUR
FROM STA 13+00 TO STA 16+20 (LT) -Y9-DETOUR

FROM STA 13+80 TO STA 15+00 (RT) -SR2-
FROM STA 13+65 TOP STA 15+50 (LT) -SR2-
FROM STA 14+00 TO STA 14+80 (RT) -Y16A-

FROM STA 9+00 TO STA 14+00 (LT) -Y14RPD-
FROM STA 9+00 TO STA 14+00 (RT) -Y14RPD-
FROM STA 12+50 TO STA 13+50 (LT) -Y14RPB-

FROM STA 54+00 TO STA 55+00 (LT) -Y14-
FROM STA 65+00 TO STA 70+00 (LT) -Y11-REV2
FROM STA 46+00 TO STA 47+50 (RT) -Y11-REV2
FROM STA 46+00 TO STA 47+37 (LT) -Y11-REV2
FROM STA 33+20 TO STA 38+00 (RT) -Y11-REV2
FROM STA 34+00 TO STA 40+00 (LT) -Y11-REV2
FROM STA 21+90 TO STA 31+50 (LT) -Y11-REV2
FROM STA 22+00 TO STA 26+00 (RT) -Y11-REV2
FROM STA 32+00 TO STA 33+00 (LT) -Y8-REV
FROM STA 29+30 TO STA 30+50 (RT) -Y4-REV
FROM STA 9+50 TO STA 11+50 (RT) -Y9RPD-
FROM STA 15+00 TO STA 21+40 (RT) -Y4-REV

FROM STA 619+50 TO STA 621+50 (RT) -L-
FROM STA 616+00 TO STA 617+00 (LT) -L-
FROM STA 537+25 TO STA 542+74 (LT) -L-
FROM STA 535+00 TO STA 536+50 (RT) -L-

Min. D=1.5 Ft.

DETAIL 15

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

Median Ditch

( Not to Scale)
FALSE SUMP

D

D

Ditch Grade L

0.0% To 2.0%

Over 2.0% To 4.0%

20’

30’

L (See Chart Below)

STA. 634+24 -L-
STA. 622+74 -L-   STA. 626+24 -L-   STA. 630+24 -L-
STA. 610+74 -L-   STA. 616+24 -L-   STA. 620+74 -L-
STA. 588+76 -L-   STA. 599+24 -L-   STA. 602+76 -L-
STA. 572+16 -L-   STA. 578+26 -L-   STA. 585+91 -L-
STA. 558+76 -L-   STA. 562+76 -L-   STA. 567+76 -L-
STA. 542+99 -L-   STA. 547+24 -L-   STA. 551+74 -L-
STA. 523+26 -L-   STA. 527+26 -L-   STA. 536+24 -L-
STA. 511+26 -L-   STA. 514+76 -L-   STA. 520+26 -L-
STA. 497+76 -L-   STA. 502+26 -L-   STA. 507+76 -L-
STA. 484+26 -L-   STA. 488+76 -L-   STA. 493+76 -L-
STA. 469+76 -L-   STA. 477+26 -L-   STA. 480+76 -L-
STA. 454+76 -L-   STA. 459+76 -L-   STA. 464+82 -L-
STA. 443+26 -L-   STA. 446+26 -L-   STA. 451+26 -L-
STA. 432+26 -L-   STA. 434+76 -L-   STA. 440+26 -L-
STA. 416+26 -L-   STA. 419+76 -L-   STA. 427+26 -L-
STA. 403+76 -L-   STA. 409+26 -L-   STA. 412+26 -L-
STA. 392+76 -L-   STA. 395+26 -L-   STA. 397+76 -L-
STA. 382+24 -L-   STA. 387+76 -L-   STA. 389+76 -L-

DETAIL 23

S

S=Ditch Slope

etc.
GI

L

2’

LDitch Grade

Over 4.0% To 6.0%

Over 6.0%

40’

50’

9"

20’

C Proposed Ditch

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243   FAX (919) 859-6258

SUNGATE DESIGN GROUP, P.A.

ENG FIRM LICENSE NO. C-890

2:
12:1

D

( Not to Scale)

STANDARD BASE CHANNEL

B

d

STA 439+00 (RT) -L- (S=5%) BURY PIPE INV 1.0’

DETAIL 6

Std. No. 876.01

When B is > 6.0’
-

Type of Liner= Class ’II’ Rip-Rap

B=6.0 Ft.

Max. d=5.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

Geotextile

2:
12:1

D

( Not to Scale)

STANDARD BASE CHANNEL

B

d

STA 17+15 (RT) -Y9RPA- (S=2.5%) BURY PIPE INV 1.0’
STA 567+80 (LT) -L- (S=1.6%) BURY PIPE INV 1.0
STA 564+25 (RT) -L- (S=3.0%) BURY PIPE INV 1.0’
STA 537+00 (LT) -L- (S=2.2%) BURY PIPE INV 1.0’
STA 495+95 (LT) -L- (S=1.0%) BURY PIPE INV 1.0’
STA 495+75 (RT) -L- (S=1.3%) BURY PIPE INV 1.0’

DETAIL 16

 
 

Type of Liner= Class ’II’ Rip-Rap

B=3.0 Ft.

Max. d=4.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

Geotextile
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

R-2707C  2D-2

PROJECT REFERENCE NO. SHEET NO.

{

FLOW

A

A

30°

20° TO

B
A

N
K

F
U

L
L

B
A

N
K

F
U

L
L

WIDTH

BANKFULL

1/3

WIDTH

BANKFULL

1/3

WIDTH

BANKFULL

1/3

B

B

FLOW

{

FLOW

{

HEIGHT LENGTH WIDTHSTATION

2.0’ 3.0’ 2.0’

                    

                    

                    

                    

POOL

                    

4% TO 10% SLOPE

BOULDER DIMENSIONS (FT)

MINIMUM

2’

MINIMUM

2’LOWER

BANKFULL OR SLIGHTLY

ELEVATION EQUAL TO

MINIMUM OF     AT AN

KEY IN VANE TO BANK

ROCK

FOOTER

ROCK

HEADER

DIRECTION OF ENGINEER

POOL EXCAVATED PER

PLAN VIEW

#57 STONE

SECTION B-B

SECTION A-A

BACKFILL, TYP.

#57 STONE

BANKFULL

SIGNIFICANT SPACES

NOT BE GAPPED OR HAVE ANY

ROCKS IN VANE ARM SHOULD

ROCKS

FOOTER

ROCKS

HEADER

BED

BANKFULL ELEVATION

TIE VANE ARM INTO

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

   DIRECTION OF THE ENGINEER.

4) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE

   BETWEEN HEADERS AND FOOTERS.

3) CLASS "A" STONE CAN BE USED TO REDUCE VOIDS

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

   VANE ARM TIES INTO BANKFULL.

1) DEEPEST PART OF POOL TO BE IN LINE WITH WHERE

NOTES:

ROCK CROSS VANE DETAIL
NOT TO SCALE

BACKFILL, TYP.

#57 STONE EXCAVATED POOL

BED

OF THE FOOTER ROCK

A MINIMUM OF 1/3 WIDTH

SET HEADER ROCK BACK

ELEVATION

SEE PROFILE FOR

HEADER ROCK, TYP.

CONSTRUCTION

FOR ROCK CROSS VANE

EXCAVATED TRENCH

438+60  

GEOTEXTILE

GEOTEXTILE

GEOTEXTILE

2:
12:1

D

( Not to Scale)

d

STANDARD ’V’ DITCH

STA. 583+35 (LT) -L- (S=6.4%)

Type of Liner= Class ’B’ Rip-Rap
Max. d=1.0 Ft.

Min. D=1.0 Ft.

DETAIL 32

Ground

Natural

Ground

Natural

Geotextile

2:1 2:
1

D

( Not to Scale)

STANDARD ’V’ DITCH

STA. 583+30 (RT) -L- (S=0.6%)

Min. D=1.0 Ft.

DETAIL 33

Ground

Natural
Ground

Natural

*NOT TO SCALE*

DETAIL #45

 GALVANIZED IN ACCORDANCE WITH ASTM A-153.

4. RACK AND HARDWARE SHALL BE ALUMINUM OR 

 TO CONCRETE BOX BY HINGE OR SLIDE RAIL SYSTEM.

3. REMOVEABLE ORIFICE TRASH RACK SHALL BE ATTACHED 

 DWG. 862.03 AND 862.04 FOR ANCHORING PROCEDURE. 

2. IF BOLTS ARE ANCHORED IN CONCRETE, FOLLOW STD.

 JOINT WITH A MINIMUM OF A �" BEAD.

1. ALL JOINTS SHALL BE FULLY WELDED AROUND

ORIFICE TRASH RACK NOTES:

SECTION B-B

REBAR TRASH RACK

PLAN

PLAN

 OPENS FREELY AND WITHOUT INTERFERENCE WITH SLUICE GATES.

 SLUICE GATE ON THE OUTLET PIPE.  ENSURE TRASH RACK

5. PROVIDE OPENING IN TRASH RACK TO ACCOMODATE

 AND GALVANIZED IN ACCORDANCE WITH ASTM A-153.

4. RACK AND HARDWARE SHALL BE ALUMINUM OR REBAR

 BY THE SAME METHOD AS THE HINGE PLATE BOLTS.

3. EYEBOLT FOR CHAIN CLOSURE SHALL BE INSTALLED

 DWG. 862.03 AND 862.04 FOR ANCHORING PROCEDURE. 

2. IF BOLTS ARE ANCHORED IN CONCRETE, FOLLOW STD. 

 JOINT WITH A MINIMUM OF A 1/4" BEAD.

1. ALL JOINTS SHALL BE FULLY WELDED AROUND

RISER TRASH RACK NOTES:

A

A

A

#5 REBARA

B

B

#4 REBAR #4 REBAR

#4 REBAR

#5 REBAR

A

SECTION A-A

6" TYP

HINGE

9" 9" 9" 9"

A

A

V
A

R
IE

S

VARIES

WALL

CONC
VARIES

VARIES

VARIES

A VARIES

V
A

R
I

E
S

1.
2
5
’

CLOSURE

CHAIN

ATTACHING

FOR

EYEBOLT

�" x 5"

�" HOLE GRATE 

VARIES

10" 10"

V
A

R
IE

S

VARIES

NOT TO SCALE

(MOVE AS NECESSARY)

EYEBOLT

(SEE NOTES)

SLUICE GATE OPENING

A

A

A

A

A

HINGE

A

A

A

A

A

�" HOLE GRATE 

A

A

A

A

SECTION A-A

A

A

A

A

10"

A

A

A

A

#4 REBAR

FRAME

HANDLE

HANDLE FRAME

WALL

CONC

WALL

CONC

WALL

CONC

REMOVABLE ORIFICE TRASH RACK

d

2:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 19+50 TO STA. 20+50 (RT) -Y9RPA-

Slope

Fill

DETAIL 41

B=3.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= Class ’II’ Rip-Rap

Ground

Natural

Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA 13+00 TO STA 14+10 (RT) -Y16-REV
FROM STA 17+15 TO STA 19+50 (RT) -Y9RPA-

DETAIL 40

b=5.0 Ft.

B=3.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0’

Type of Liner= Class ’II’ Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

2:
12:1

D

( Not to Scale)

INLET CHANNEL

B

d

STA 453+60 (RT) -L- (S=0.5%)

DETAIL 37

 
 

Type of Liner= Class ’II’ Rip-Rap

B=8.0 Ft.

Max. d=5.0 Ft.

Min. D=5.0 Ft.

Ground

Natural

Ground

Natural

Geotextile

( Not to Scale)

INLET & OUTLET CHANNEL BANK STABILIZATION

DETAIL 38

STA 452+50 (LT) -L-

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Est.= 100 Tons of Class ’II’ Rip-Rap

d=5 Ft.

Length=50 Ft.

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

2
:1

2
:1

NG
NG

NOT TO SCALE

MATTING
COIR FIBER

GEOTEXTILE

ON STREAM BANKS
CL ’II’ RIP RAP (TYP.)CL ’II’ RIP RAP

Est.= 110 Tons of Class ’II’ Rip-Rap, 200 SY Geotextile

Length=50 Ft.

1’

 
 2’

5’

OUTLET CHANNEL DETAIL

DETAIL 31

STA 554+00 (RT) -L- (S=1.2%)

2
:1

2
:1

NG
NG

NOT TO SCALE

MATTING
COIR FIBER

GEOTEXTILE

ON STREAM BANKS
CL ’II’ RIP RAP (TYP.)CL ’II’ RIP RAP

Est.= 110 Tons of Class ’II’ Rip-Rap, 200 SY Geotextile

Length=50 Ft.

1’

 

2’

OUTLET CHANNEL DETAIL

DETAIL 42

STA 552+50 (LT) -L- (S=1.2%)

 

(Variable)

CHANNEL BED

2:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

DETAIL 43

B=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Slope

Fill

FROM STA 47+15 TO STA 50+00 (RT) -Y14-

( Not to Scale)

TOE PROTECTION

d

FROM STA 10+40 TO STA 16+60 (LT) -DR4-

Fil
l S
lo
pe

1.5
:1 

or
 F
la
tte
r

Fill Slope

1.5:1 or Flat
ter

DETAIL 44

d=1.0 Ft.

Type of Liner= Class B Rip-Rap

Geotextile

915 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243   FAX (919) 859-6258

SUNGATE DESIGN GROUP, P.A.

ENG FIRM LICENSE NO. C-890

2:
12:1

D

( Not to Scale)

STANDARD BASE CHANNEL

B

d

STA 554+35 (RT) -L- (S=1.2%) BURY PIPE INV 1.0’
STA 503+10 (LT) -L- (S=0.5%) BURY PIPE INV 1.0’

DETAIL 39

 
 

Type of Liner= Class ’II’ Rip-Rap

B=5.0 Ft.

Max. d=4.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

Geotextile

2:
12:1

D

( Not to Scale)

B

d

Std. No. 876.01

When B is > 6.0’
-

Ground

Natural

Ground

Natural

Geotextile

DETAIL 34

B=4.0 Ft.

Max. d=5.0 Ft.

Min. D=3.0 Ft.

Type of Liner= Class ’II’ Rip-Rap

STANDARD BASE CHANNEL

STA 30+00 (LT) -Y8-REV (S=2.5%) BURY PIPE INV 1.0’
STA 512+90 (RT) -L- (S=7.0%) BURY PIPE INV 1.0’

STA 405+25 (LT) -L- (S=1.3%) BURY PIPE INVERT 1.0’

( Not to Scale)

STA 59+20 (RT) -Y11-REV2 (L=23’) BURY PIPE INV 1.0’
STA 31+70 (RT) -Y8-REV (L=27’) BURY PIPE INV 1.0’
STA 6+45 (LT) -Y9RPD- (L=35’) BURY PIPE INV 1.0’
STA 15+25 (LT) -Y9RPA- (L=20’) BURY PIPE INV 1.0’

STA 554+55 (LT) -L- (L=30’) BURY PIPE INV 1.0’
STA 554+20 (RT) -L- (L=39’)

STA 491+55 (RT) -L- (L=22’) BURY PIPE INV 1.0’
STA 490+40 (LT) -L- (L=22’) BURY PIPE INV 1.0’
STA 439+25 (LT) -L- (L=25’) BURY PIPE INV 1.0’
STA 426+75 (RT) -L- (L=24’) BURY PIPE INV 1.0’
STA 425+50 (LT) -L- (L=31’) BURY PIPE INV 1.0’
STA 406+70 (RT) -L- (L=22’) BURY PIPE INV 1.0’

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

DETAIL 35
PIPE INLET / OUTLET CHANNEL BANK STABILIZATION

Type of Liner= Class ’II’ Rip-Rap

d=5.0 Ft.

Length=Variable

( Not to Scale)

STA 14+85 (LT) -Y16-REV (L=20’) BURY PIPE INV 1.0’
STA 14+20 (RT) -Y16-REV (L=20’) BURY PIPE INV 1.0’
STA 10+75 (LT) -Y9RPB- (L=17’) BURY PIPE INV 0.6’

STA 476+85 (RT) -L- (L=16’) BURY PIPE INV 0.8’
STA 475+75 (LT) -L- (L=17’) BURY PIPE INV 0.8’

STA 415+70 (RT) -L- (L=22’) DO NOT BURY PIPE
STA 413+60 (LT) -L- (L=17’) DO NOT BURY PIPE

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

DETAIL 36
PIPE INLET / OUTLET CHANNEL BANK STABILIZATION

Type of Liner= Class ’II’ Rip-Rap

d=4.0 Ft.

Length=Variable

jhemphill
Typewritten Text
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Sungate Design Group, P.A.
Engineering - Landscape Architecture - Environmental

Raleigh, N.C.  27606

915-A Jones Franklin Rd.SDG

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

R-2707C  2D-3

(919) 781-4626 VOICE    (919) 781-4869 FAX

RALEIGH, NORTH CAROLINA  27609

1616 EAST MILLBROOK ROAD, SUITE 160

PROJECT REFERENCE NO. SHEET NO.

586+97 -L- RT 2012 6" 935.0 938.0 2" 24"935.0933.0 5.0’ X 5.0’ X 5.0’3.0’18"

6
"
 

M
IN
.

S

S 8" MIN.

(SEE SPECIAL DETAIL)

HINGE

TRASH RACK

S S
ID

E
 
3

S
ID

E
 
1

SIDE 2

PLAN VIEW

PIPE (P)

OUTLET

HINGE

TRASH RACK

GATE
SLUICE

ORIFICE TRASH RACK

TRASH RACK NOT SHOWN FOR CLARITY

SEE TABLE

VARIES

SIDE 2

B

MIN. ELEV.
BASIN BOTTOM

6
"
 

M
IN
.

H

S

OUTLET PIPE (P) OUTFLOW

S

(2’ x 2’ MIN.)
PAD

4" CONCRETE 

MIN. ELEV.
BASIN BOTTOM 

H

S

B

SIDE 3

8
"
 

M
IN
.

(P)
PIPE

OUTLET

ORIFICE TRASH RACK
(SEE SPECIAL DETAIL)

6" DIA. MIN.
BORED HOLE

(2’ x 2’ MIN.)
PAD

4" CONCRETE 

8"x8" MIN.

PLATE

ORIFICE

�" STEEL

INSET "A"

9.  ADJUST FOOTER DIMENSIONS AS NEEDED FOR ANTI-FLOTATION.

  SLUICE GATE.

8.  ENSURE TRASH RACK OPENS FREELY AND WITHOUT INTERFERENCE WITH 

  AND ORIFICE TRASH RACK WIDTH.

7.  SELECT BOX STANDARD AS REQUIRED TO ACCOMMODATE SLUICE GATE 

  SEATING OF GATE OVER PIPE.

  ADEQUATE CLEARANCE FOR GATE OPERATION AND FOR PROPER 

6.  SLUICE GATE SHALL PROVIDE WATERTIGHT SEAL.  PROVIDE 

  USED IN LIEU OF THE 8" SLUICE GATE.

  CLOSED DURING NORMAL OPERATION.  A GATE VALVE MAY BE

5.  SLUICE GATE IS FOR MAINTENANCE AND SHOULD REMAIN 

  OUTLET PIPE THROUGH EMBANKMENT.

  STANDARD DRAWINGS FOR METHOD OF PIPE INSTALLATION FOR

4.  NO BEDDING MATERIAL TO BE USED.  THEREFORE,  DO NOT FOLLOW

  STEEL PLATE IS NOT REQUIRED.

3.  2" MINIMUM DIAMETER ORIFICE.  IF ORIFICE IS GREATER THAN 6", A 

2.  15" MINIMUM DIAMETER FOR OUTLET PIPE.

  SET AT THE WQv ELEVATION.

ELEVATION) SHOULD BE 1.   TOP ELEVATION OF CONTROL STRUCTURE (WEIR 

NOTES:

MINIMUM DIMENSIONS FOR DRY DETENTION BASIN DRAWDOWN STRUCTURE

H

8
"
 

M
IN
.

B

MIN. ELEV.
BASIN BOTTOM

SIDE 1

INV. ELEV.

ORIFICE
STATION

ELEV.

MINIMUM

BOTTOM

BASIN

                

                

       

   

      

      

      

      

    

    

      

      

            

            

  

STRUCTURE

CONTROL

ELEVATION

TOP

INCHES

DIAMETER(P)

PIPE

OUTLET

INCHES

(O)

DIAMETER

ORIFICE

FEET

DEPTH(D)

STORAGE

MAX.

CTL. STR.

INV. ELEV.

(W x L x H)

DIMENSIONS

CTL. STR.

  

      

      

  

  

VARIES

SEE TABLE

S

   

   

(P)
PIPE

OUTLET

(O)
ORIFICE

    

(STD. DRWG. 840.66) 
STEPS @ 12" O.C.

NUMBER

STRUCTURE

6" MIN.

(INCHES)

S

6" MIN.

(INCHES)

B

*NOT TO SCALE*

TRASH RACK
(SEE SPECIAL DETAIL)

(THIS SIDE)
TRASH RACK HINGES

CTL. STR.

TOP ELEV.

(SEE SPECIAL DETAIL)

(SEE SPECIAL DETAIL)

ORIFICE TRASH RACK

CTL. STR.

TOP ELEV.

GATE
SLUICE

TRASH RACK

(THIS SIDE)
TRASH RACK HINGES

(SEE SPECIAL DETAIL)

D

(STD. DRWG. 840.66) 
STEPS @ 12" O.C.

S

TRASH RACK

CTL. STR.

TOP ELEV.

GATE
SLUICE

D

SEE INSET "A"S

S

(STD. DRWG. 840.66) 
STEPS @ 12" O.C.

GATE
SLUICE

BERM
ACCESS

DRY DETENTION BASIN DRAWDOWN STRUCTURE

DETAIL #46

                    600+50 -L- RT 2113    6" 925.0 929.0 2" 24"925.0923.0 5.0’ X 5.0’ X 6.0’4.0’18"                                               
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1

ROADWAY DESIGN

ENGINEER

R/W SHEET NO.

R-2707C  

PROJECT REFERENCE NO.

HYDRAULICS

ENGINEER

   

SHEET NO.
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FUT. ATTENUATOR
FUT. TYPE B-77

FUT. TYPE B-77

FUT. TYPE B-77

FUT. TYPE B-77

FUT. ATTENUATOR

FUT. GRAU 350 TL-3

FUT. CAT-1

FUT. CONCRETE BARRIER

FUT. CONCRETE BARRIER

-Y9- POT 28+45.00
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-Y9RPD-

PT 14+60.35

GRADING ONLY

GRADING ONLY

GRA
DI

NG 
O

NLY

-Y9RPB- CS 10+04.84

-Y9- POT 18+20.00

-Y9RPB- SC 14+44.84
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

   (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
1 384+50 -L- BRIDGE       0.05  30  
  BANK STABILIZATION      < 0.01  19   
2 405+99 -L- 66" RCP      0.04 < 0.01 358 60  
  BANK STABILIZATION      < 0.01  22   
3 414+88 -L- 36" RCP      0.02 < 0.01 322 30  
  BANK STABILIZATION      < 0.01  39   
4 425+38-426+75 -L- 72" RCP      0.04 < 0.01 340 31  
  BANK STABILIZATION      0.01  55   
5 438+67 - 439+29 -L- LT 66" RCP 0.02     0.02 < 0.01 163 16  
  BANK STABILIZATION      < 0.01  25   
6 438+70 -L- RT DRAIN POND 0.19          
7 453+03 -L- 1@8'x8' RCBC      0.10 < 0.01 498 26  
  BANK STABILIZATION      0.01  50   
8 475+69 - 477+08 -L- 48" RCP < 0.01     0.01 < 0.01 245 31  
  BANK STABILIZATION      < 0.01  33   
9 489+60 -L- LT ROAD FILL      < 0.01  163   

10 490+88 -L- 66" RCP      0.05 < 0.01 328 26  
  BANK STABILIZATION      < 0.01  44   

11 495+03 - 491+14 -L- 54" RCP      0.02 < 0.01 294 18  
12 503+77 -L- RT DRAIN WETLAND / 54" RCP 0.14     < 0.01  161   
13 502+82 - 513+25 -L- LT ROAD FILL      0.14 < 0.01 1274 22  
             
             
             

0.36     0.50 0.08 4433 290

*Rounded totals are sum of actual impacts

NOTES:
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

   (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
14 510+98 - 513+02 -L- ROAD FILL      0.02 < 0.01 384 15  
15 11+01 -Y9RPB- 36" RCP      < 0.01 < 0.01 176 32  
  BANK STABILIZATION      < 0.01  17   

16 15+19 - 17+97 -Y9RPA- 60" RCP 0.45     0.02 < 0.01 453 86  
  BANK STABILIZATION      < 0.01  20   

17 536+93 - 541+15 -L- 66" RCP      0.03 < 0.01 533 38  
  BANK STABILIZATION      < 0.01  35   

18 554+00-L- 1@9'x7' RCBC + 66" RCP      0.11 < 0.01 695 25  
  9'x7' RCBC BANK STABILIZATION      < 0.01  39   
  66" RCP BANK STABILIZATION      < 0.01  30   
  9'X7' RCBC CHANNEL IMPROVEMENT      < 0.01  52   

19 563+95 - 568+18-L- 60" RCP/DRAIN POND 0.02  < 0.01 < 0.01  < 0.01 < 0.01 64 29  
20 29+65 - 32+04 -Y8REV- 66" RCP      0.02 < 0.01 235 31  
  BANK STABILIZATION      < 0.01  27   

21 56+75 - 59+37 -Y11REV2- 54" RCP 0.08  < 0.01 0.02  < 0.01 < 0.01 211 27  
  BANK STABILIZATION      < 0.01  23   

22 14+10 - 15+00 -Y16REV- 54" RCP      0.02 < 0.01 177 25  
  BANK STABILIZATION      < 0.01  40   
             
             
             
             

 0.36     0.50 0.08 4433 290  
 0.55 0.01 0.02  0.25 0.02 3211 308  

TOTALS*: 0.91  0.01 0.02  0.75 0.10 7644 598

*Rounded totals are sum of actual impacts

NOTES:
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                                                          WETLAND PERMIT IMPACT SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

SITE 16: Total Take Wetland NC DEPARTMENT OF TRANSPORTATION
SITE 19: Total Take Pond = 1.43 Acre Impacts in Surface Waters DIVISION OF HIGHWAYS

SUBTOTALS FROM PAGE 1*:
SUBTOTALS FROM PAGE 2*:
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 CLEVELAND COUNTY
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