
State of North Carolina  |  Department of Transportation  |  PDEA-Natural Environment Section
1020 Birch Ridge Drive, 27610  |  1598 Mail Service Center  |  Raleigh, North Carolina  27699-1598

919-707-6000 T   919-212-5785 F

July 28, 2016 

U. S. Army Corps of Engineers 
Regulatory Field Office 
151 Patton Avenue, Room 208 
Asheville, NC 28801-5006 

ATTN: Mr. Steve Kichefski 
NCDOT Coordinator 

Subject: Request for Modification to the Section 401 Individual Permit and Section 401 
Water Quality Certification for the proposed US 221 Widening from US 421 to US 
221 Business/NC 88 in Jefferson in Watauga and Ashe Counties.  Federal Aid Project 
No. STP-0221(13), Division 11, TIP No. R-2915.  Debit $570 from WBS 34518.1.1. 

Reference: USACE Individual Permit Action ID SAW-2012-00882, January 7, 2015. 
NCDWR Project No. 20140762, Certification No. 4001, September 8, 2014. 

Dear Sir: 

The purpose of this letter is to request a modification to the United Stated Army Corps of Engineers 
(USACE) Section 404 Individual Permit and North Carolina Division of Water Resources Section 401 
Certification for the above referenced project.  The original 2014 permit application and subsequent 
permits (referenced above) presented final impacts for R-2915A, R-2915B and R-2915D.  This 
modification presents the final impacts for R-2915C.  The last section, R-2915E, is currently scheduled 
to let in September 2019.  A permit modification for the final impacts for R-2915E will be submitted 
prior to let. 

Please see the enclosed revised Division of Mitigation Services (DMS) mitigation acceptance letter 
(dated July 27, 2016), permit drawing review minutes (4B and 4C), stormwater management 
plan (SMP), permit drawings, and design plans for Section C.
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Summary of R-2915C Jurisdictional Impacts:  
The preliminary projected impacts for the overall (Sections A-E) project will be approximately 3.11 
acres of permanent wetland impacts, 8,196 linear feet of permanent stream impacts (7,023 linear feet of 
fill and 1,173 linear feet of bank stabilization), and 0.34 acre of temporary stream impacts (see Tables 2 
and 3 for a breakdown of impacts by Section).  A total of the individual water resources impacted by 
each section can be found in Table 1. 
 
 
Table 1 – Summary of Water Resources Impacted 

Section Design Stage Total # Wetlands Impacted Total # Streams Impacted 
R-2915A Final 6 12 
R-2915B Final 6 7 
R-2915C Final 6 21 
R-2915D Final 20 24 
R-2915E Preliminary 9 6 

Total 47 68* 
* S1 included in both Section A and B totals, S56 included in both Section C and D totals 
 
 
Table 2 – Summary of Wetland Impacts for R-2915 

Section Design 
Stage Wetland Impact Type 

Wetland 
Impact Area 

(ac)

Wetland Impacts 
Requiring 

Mitigation (ac)

R-2915A Final 

Perm. Wetland Fill 0.48

0.57* 
Excavation in Wetlands 0.01

Mechanized Clearing in Wetlands 0.08
Hand Clearing in Wetlands 0.05†

R-2915B Final 
Perm. Wetland Fill 0.32

0.43* Excavation in Wetlands 0.04
Mechanized Clearing in Wetlands 0.06

R-2915C Final 
Perm. Wetland Fill 0.22

0.27* Excavation in Wetlands --
Mechanized Clearing in Wetlands 0.05

R-2915D Final 
Perm. Wetland Fill 1.01

1.32 Excavation in Wetlands 0.01
Mechanized Clearing in Wetlands 0.30

R-2915E Preliminary 
Perm. Wetland Fill 0.43

0.52 Excavation in Wetlands --
Mechanized Clearing in Wetlands 0.09

Total 3.11 
†Additionally, 0.01 acre of temporary fill in wetlands will occur in the hand clearing areas for erosion control measures 
* Values are based on rounding, due to calculating totals with actual numbers to the thousandths 
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Table 3 – Summary of Stream Impacts for R-2915 

Section Design 
Stage Stream Impact Type Impact 

Length (lf) 
Temporary 

Impacts (ac) 

Stream Impacts 
Requiring 

Mitigation (lf)

R-2915A Final 
Permanent Fill 1,119 --

1,119 
 

Bank Stabilization 402 --
Temporary -- 0.05

R-2915B Final 
Permanent Fill 533 --

533 
 

Bank Stabilization 411 --
Temporary -- 0.15

R-2915C Final 
Permanent Fill 2,339 --

2,339* Bank Stabilization 234 -- 
Temporary -- 0.09

R-2915D Final 
Permanent Fill 2,627 --

2,627 
 

Bank Stabilization 126 --
Temporary -- 0.05

R-2915E Preliminary 
Permanent Fill 405 -- 405

 Temporary -- <0.01

Total 8,196 0.34 7,023 
* See Table 6 
 
Summary of Utility Impacts: 
There will be no impacts associated with utility relocations in C Section of this project.  For Section E, 
the utility relocations will be determined at final design. 
 
Summary of Mitigation:  
Mitigation for impacts resulting from the Section C will be provided by DMS.  See tables 5 and 6 for a 
summary of the mitigable impacts resulting from this Section.  Total mitigable impacts for Section C 
include 0.27 acre of wetlands and 2,339 linear feet of stream. 

 
 

NEPA DOCUMENT STATUS 
 
An Environmental Assessment (EA) was completed for this project in October 2012.  A Finding of No 
Significant Impact (FONSI) was completed in May 2013.  In addition, a FONSI Addendum was 
completed in December 2013.  Additional copies will be provided upon request.   
 
In compliance with the NEPA/404 Merger Process, Concurrence Point 4B was reached for R-2915C on 
September 11, 2013.  Concurrence Point 4C was reached June 10, 2015 with a follow-up meeting held 
on August 12, 2015.     

 
PROJECT SCHEDULE 

 
The project is permitted in phases due to project size, funding and TIP schedule (see Table 4).  Sections 
A, B, and D were permitted together in 2014/2015.  Section C of this project is scheduled to let on 
November 15, 2016, and is covered in this phased permit modification request.  Section E will be 
permitted via phased modification at a later date prior to let for that section.   
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Table 4 – Project phasing for US 221 Widening (R-2915) 

Section Approximate Section Limits Approximate 
Length 

Construction 
Letting 

R-2915A US 421 in Watauga County to SR 1003 (Idlewild Road) 2.8 miles Sept 2015
R-2915B SR 1003 (Idlewild Road) to north of the South Fork New River 1.77 miles Sept 2015
R-2915C North of the South Fork New River to south of NC 194 3.98 miles Nov 2016
R-2915D South of NC 194 to US 211 Bypass 4.3 miles Feb 2015
R-2915E US 221 Bypass to US 221 Business/NC 88 in Jefferson 3.3 miles Sept 2019

TOTAL 16.1 miles  
 
 

IMPACTS TO WATERS OF THE U.S. 
 
Tables 5 and 6 summarize the impacts to jurisdictional water resources for the final design of R-2915C.  
Site numbers correspond with the permit (hydraulic) drawings included in this application (sites 15 and 
18 have been removed since the CP4C meeting due to redesigning Y8 and Y9).  The stream and wetland 
numbers correspond to the NRTR.  A brief description of each impact site will follow the tables. 
 
Table 5 – R-2915C Wetland Impacts* 

Site Wetland 
Number 

Wetland 
Size (ac) 

Permanent Fill in 
Wetlands (ac) 

Excavation 
(ac) 

Mechanized 
Clearing (ac)

Hand 
Clearing (ac) 

Impacts 
Requiring 

Mitigation (ac)
1 WZ** 0.16 0.14 -- 0.02 -- 0.16 

2A WY** 0.03 0.01 -- <0.01 -- 0.03 
20 W33** 0.06 0.04 -- 0.02 -- 0.06 
26 W41** 0.01 0.01 -- -- -- 0.01 
29 W48 0.01 <0.01 -- <0.01 -- 0.01 
30 W52 0.04 -- -- <0.01 -- <0.01 

Total Impacts 0.22 -- 0.05 -- 0.27*** 
* All wetlands impacted are riparian 
** Total take of wetland 
*** Values are based on rounding, due to calculating totals with actual numbers to the thousandths 
 
Table 6 – R-2915C Stream Impacts 

Site 
Stream Name & 
Intermittent (I) or 
Perennial (P) 1 

Stream 
Number Impact Type 

Impact 
Length 

(linear feet)

Temporary 
Impacts (acres) 

(feet) 

Mitigation 
Requirement2 
(linear feet)

1 N/A (wetland) -- -- -- -- -- 

2A 
UT to South Fork 

New River (P) 
SZ 

Perm. Fill 71 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (34’) -- 

2B 
UT to South Fork 

New River (P) 
S44 

Perm. Fill -- -- -- 
Bank Stabilization 19 -- -- 

Temp Fill -- <0.01 (49’) -- 

3 
UT to South Fork 

New River (P) 
S44 

Perm. Fill -- -- -- 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (10’) -- 
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Table 6 Continued – R-2915C Stream Impacts 

Site 
Stream Name & 
Intermittent (I) or 
Perennial (P) 1 

Stream 
Number Impact Type 

Impact 
Length 

(linear feet)

Temporary 
Impacts (acres) 

(feet) 

Mitigation 
Requirement2 
(linear feet)

4 
UT to Old Field 

Creek (P) 
S47 

Perm. Fill 210 -- USACE & DWR 
Bank Stabilization 16 -- DWR 

Temp Fill -- <0.01 (35’) -- 

5 
UT to Old Field 

Creek (P) 
S48 

Perm. Fill 236 -- USACE & DWR 
Bank Stabilization 20 -- DWR 

Temp Fill -- <0.01 (21’) -- 

6 
UT to Old Field 

Creek (P) 
S50 

Perm. Fill 53 -- USACE 
Bank Stabilization 10 -- -- 

Temp. Fill -- <0.01 (17’) -- 

7 
UT to Old Field 

Creek (P) 
S52 

Perm. Fill 37 -- USACE 
Bank Stabilization -- -- -- 

Temp. Fill -- <0.01 (6’) -- 

8 
UT to Old Field 

Creek (P) 
S55 

Perm. Fill 134 -- USACE 
Bank Stabilization 10 -- -- 

Temp Fill -- <0.01 (29’) -- 

9 
UT to Old Field 

Creek (P) 
S59 

Perm. Fill 31 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (28’) -- 

10 
UT to Old Field 

Creek (P) 
S62 

Perm. Fill 14 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (21’) -- 

11 
UT to Old Field 

Creek (P) 
S62 

Perm. Fill 45 -- USACE 
Bank Stabilization 12 -- -- 

Temp Fill -- <0.01 (23’) -- 

12 
UT to Old Field 

Creek (P) 
S62 

Perm. Fill 78 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (20’) -- 

13A 
UT to Old Field 

Creek (P) 
S63 

Perm. Fill 270 -- USACE & DWR 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (23’) -- 

13B 
UT to Old Field 

Creek (P) 
S64 

Perm. Fill 48 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- -- -- 

14 
UT to Old Field 

Creek (P) 
S67 

Perm. Fill -- -- -- 
Bank Stabilization 4 -- -- 

Temp Fill -- <0.01 (10’) -- 

14B 
UT to Old Field 

Creek (P) 
S68 

Perm. Fill -- -- -- 
Bank Stabilization 13 -- -- 

Temp Fill -- -- -- 

16 
Old Field Creek 

(P) 
S56 

Perm. Fill 256 -- USACE & DWR 
Bank Stabilization -- -- -- 

Temp Fill -- 0.04 (84’) -- 
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Table 6 Continued – R-2915C Stream Impacts 

Site 
Stream Name & 
Intermittent (I) or 
Perennial (P) 1 

Stream 
Number Impact Type 

Impact 
Length 

(linear feet)

Temporary 
Impacts (acres) 

(feet) 

Mitigation 
Requirement2 
(linear feet)

17 
Old Field Creek 

(P) 
S56 

Perm. Fill -- -- -- 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (30’) -- 

19A 
UT to Old Field 

Creek (P) 
S72 

Perm. Fill 58 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- -- -- 

19B 
Old Field Creek 

(P) 
S56 

Perm. Fill -- -- -- 
Bank Stabilization 18 -- DWR 

Temp Fill -- -- -- 
20 N/A (wetland) -- -- -- -- -- 

21 
UT to Old Field 

Creek (P/I) 
S73 

Perm. Fill (Per.) 170 -- USACE & DWR 
Perm. Fill (Inter.) 113 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- -- -- 

22 
Old Field Creek 

(P) 
S56 

Perm. Fill -- -- -- 
Bank Stabilization 21 -- DWR 

Temp Fill -- -- -- 

23 
UT to Old Field 

Creek (I) 
S75 

Perm. Fill 163 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (45’) -- 

24 
Old Field Creek 

(P) 
S56 

Perm. Fill -- -- -- 
Bank Stabilization 16 -- DWR 

Temp Fill -- -- -- 

25A 
UT to Old Field 

Creek (P) 
S77 

Perm. Fill 262 -- USACE & DWR 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (10’) -- 

25B 
UT to Old Field 

Creek (P) 
S78 

Perm. Fill 60 -- USACE 
Bank Stabilization -- -- -- 

Temp Fill -- <0.01 (10’) -- 

26 
UT to Old Field 

Creek (P) 
S79 

Perm. Fill -- -- -- 
Bank Stabilization 13 -- -- 

Temp Fill -- <0.01 (12’) -- 

27 
Old Field Creek 

(P) 
S56 

Perm. Fill -- -- -- 
Bank Stabilization 17 -- DWR 

Temp Fill -- -- -- 

28 
Old Field Creek 

(P) 
S56 

Perm. Fill -- -- -- 
Bank Stabilization 17 -- DWR 

Temp Fill -- -- -- 
29 N/A (wetland) -- -- -- -- -- 

30 N/A (wetland) -- -- -- -- -- 
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Table 6 Continued – R-2915C Stream Impacts 

Site 
Stream Name & 
Intermittent (I) or 
Perennial (P) 1 

Stream 
Number Impact Type 

Impact 
Length 

(linear feet)

Temporary 
Impacts (acres) 

(feet) 

Mitigation 
Requirement2 
(linear feet)

31 
Old Field Creek 

(P) 
S56 

Perm. Fill -- -- -- 
Bank Stabilization 20 -- DWR 

Temp Fill -- -- -- 

32 
UT to Old Field 

Creek (P) 
S172 

Perm. Fill 30 -- USACE 
Bank Stabilization 8 -- -- 

Temp Fill -- <0.01 (12’) -- 

Total Temporary Impacts: -- 0.093 (529’) --
Total Perm. Impacts (Perm. Fill + Bank Stabilization): 2,5733 -- -- 

Permanent Impacts Requiring DWR Mitigation: 1,549 -- -- 
Permanent Impacts Requiring USACE Mitigation: 2,339 -- -- 

Total Impacts Requiring Mitigation: 2,339 -- † 
1 – SZ and S44 are WS-V; HQW.  S47, S48, S50, and S52 are C; Tr, ORW.  All other streams are Class C; Tr+ waters. 
2 – Mitigation for bank stabilization impacts required by DWR – not required by USACE 
3 – Values are based on rounding 
† – Final mitigation requirement will be up to the USACE and DWR 
 
 
Permit Site 1: The widening of US 221 will result in 0.14 acre of permanent wetland fill and 0.02 acre 
of mechanized clearing in wetland WZ.  These impacts will result in a total take of wetland WZ. 
 
Permit Site 2A:  The widening of US 221 will result in 0.01 acre of permanent wetland fill and <0.01 
acre of mechanized clearing in wetland WY, resulting in a total take of this wetland.  In addition, the 
flow from stream SZ will be captured in a spring box and routed through a 6” PVC pipe.  This will result 
in 71 linear feet (lf) of permanent stream impacts and <0.01 acre (34 lf) of temporary stream impacts. 
 
Permit Site 2B:  The adjacent piping of stream SZ and mechanized clearing/fill in wetland WY will 
necessitate 19 lf of bank stabilization and <0.01 acre (49 lf) of temporary impacts to stream S44. 
 
Permit Site 3:  There will be <0.01 acre (10 lf) of temporary stream impacts to stream S44 due to 
removal and replacement of spring boxes at the point at which S44 becomes jurisdictional. 
 
Permit Site 4:  The existing 48” corrugated metal pipe (CMP) will be extended on both ends with 48” 
corrugated steel pipes (CSP) resulting in 210 lf of permanent stream impacts and <0.01 acre (35 lf) of 
temporary impacts to stream S47.  There will also be 16 lf of bank stabilization to S47 at the outlet of 
this extension. 
 
Permit Site 5:  The existing reinforced concrete box culvert (RCBC) will be filled with flowable 
material and replaced and extended slightly to the south with a 60” welded steel pipe (WSP) including 
60” structural plate pipe (SPP) extensions.  This will result in 236 lf of permanent stream impacts and 
<0.01 acre (21 lf) of temporary stream impacts to S48.  In addition, there will be 20 lf of bank 
stabilization to S48 at the pipe outlet.   
 
Permit Site 6:  The existing 30” CMP will be extended with a 30” reinforced concrete pipe (RCP) 
resulting in 53 lf of permanent stream impacts and <0.01 acre (17 lf) of temporary impacts to stream 
S50.  There will also be 10 lf bank stabilization to S50 at the outlet of the extension. 
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Permit Site 7:  Flow from stream S52 will be routed into a 6” ductile iron pipe (DIP) and into a 24” 
WSP resulting in 37 lf of permanent stream impacts and <0.01 acre (6 lf) of temporary impacts to S52. 
 
Permit Site 8:  The existing 12” RCP and 24” CMP carrying stream S55 will be replaced and extended 
slightly to the south with a 30” RCP, 30” WSP and 30” CSP.  This will result in 134 lf of permanent 
stream impacts and <0.01 acre (29 lf) of temporary impacts to S55.  There will also be 10 lf of bank 
stabilization to S55 at the outlet of the 30” CSP. 
 
Permit Site 9:  Flow from stream S59 will be captured in a spring box and carried in a 6” PVC pipe 
resulting in 31 lf of permanent stream impacts and <0.01 acre (28 lf) of temporary impacts to S59. 
 
Permit Site 10:  The existing pipe carrying stream S62 will be replaced and slightly extended with a 
36” RCP resulting in 14 lf of permanent stream impacts and <0.01 acre (21 lf) of temporary impacts to 
S62. 
 
Permit Site 11:  The existing 18” RCP carrying stream S62 will be replaced and extended with a 36” 
RCP resulting in 45 lf of permanent stream impacts and <0.01 acre (23 lf) of temporary impacts to 
S62.  There will also be 12 lf of bank stabilization to S62 at the outlet of the new 36” RCP. 
 
Permit Site 12:  Flow from stream S62 will be redirected to the west to accommodate the adjacent pipe 
extension at permit site 13.  This channel change will result in 78 lf of permanent stream impacts and 
<0.01 acre (20 lf) of temporary impacts to S62. 
 
Permit Site 13A:  The existing RCBC carrying S63 at this location will be filled with flowable material 
and replaced and extended with an 84” WSP and 84” SPP extensions.  There will also be a slight channel 
shift at the upstream end of the 84” SPP to align the existing stream into the pipe.  These actions will 
result in 270 lf of permanent stream impacts and <0.01 acre (23 lf) of temporary stream impacts to 
S63.  Provided no constructability issues arise, there will be sills installed in the new WSP and SPP at 
10’ intervals and backfilled with native material if site constraints allow. 
 
Permit Site 13B:  The channel change at permit site 13A will result in 48 lf of permanent stream impacts 
to a short tributary, stream S64. 
 
Permit Site 14:  An adjacent 18” CSP extension will result in 4 lf of bank stabilization and <0.01 acre 
(10 lf) of temporary impacts to stream S67. 
 
Permit Site 14B:  The replacement of the adjacent 24” RCP with a 24” WSP will result in 13 lf of bank 
stabilization to stream S68 at the outlet of the new pipe. 
 
Permit Site 16:  The existing triple-barrel RCBC will be replaced and extended with a 15’x11’ two-
barrel RCBC.  This replacement will result in 256 lf of permanent stream impacts and 0.04 acre (84 lf) 
of temporary impacts to Old Field Creek (S56).  The new RCBC will have a 1’ sill in the low flow 
barrel, a 3’ sill in the high flow barrel, and be backfilled with large native material.   
 
Permit Site 17:  An existing bridge over Old Field Creek will be removed, resulting in <0.01 acre (30 
lf) of temporary impacts to Old Field Creek (S56) to rebuild the banks in this location. 
 
Permit Site 19A: Extension of a 48” RCP will result in 58 lf of permanent stream impacts to stream 
S72. 
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Permit Site 19B: There will be 18 lf of bank stabilization to Old Field Creek (S56) to protect the outlet 
of the 48” RCP extension from site 19A. 
 
Permit Site 20:  The widening of US 221 will result in 0.04 acre of permanent wetland fill and 0.02 
acre of mechanized clearing in wetland W33.  These impacts will result in a total take of wetland W33. 
 
Permit Site 21:  The flow from stream S73 will be routed into a 36” WSP under US 221 and outlet into 
a riprap lined channel due to the existing channel location under the proposed roadway.  This will result 
in 283 lf of permanent stream impacts to S73 (113 lf of which is intermittent, 170 lf of which is 
perennial).  The riprap in the channel relocation will be embedded along the bed. 
 
Permit Site 22: There will be 21 lf of bank stabilization to Old Field Creek (S56) at the outlet of the 
riprap lined channel carrying the re-routed flow from S73. 
 
Permit Site 23:  Stream S75 will be shifted into a riprap lined channel (with riprap embedded along the 
bed) to accommodate the new roadway slopes from the widening of US 221.  This will result in 163 lf 
of permanent stream impacts and <0.01 acre (45 lf) of temporary impacts to S75. 
 
Permit Site 24:  There will be 16 lf of bank stabilization to Old Field Creek (S56) at the outlet of a 24” 
RCP. 
 
Permit Site 25A:  The existing 24” RCP carrying stream S77 will be replaced and extended with a new 
24” RCP and 24” WSP.  This will result in 262 lf of permanent stream impacts and <0.01acre (10 lf) of 
temporary impacts to S77. 
 
Permit Site 25B:  Flow from stream S78 will be routed into a small berm ditch and join with stream 
S77 before flowing into a new 24” RCP.  This will result in 60 lf of permanent stream impacts and <0.01 
acre (10 lf) of temporary impacts to S78. 
 
Permit Site 26:  There will be 13 lf of bank stabilization at the outlet of the existing 24” RCP carrying 
stream S79.  In addition, the location of the new roadway for US 221 will result in 0.01 acre of permanent 
wetland fill to W41 (which is a total take of this wetland). 
 
Permit Site 27:  There will be 17 lf of bank stabilization to Old Field Creek (S56) at the outlet of a new 
18” RCP. 
 
Permit Site 28:  There will be 17 lf of bank stabilization to Old Field Creek (S56) at the outlet of a new 
base ditch. 
 
Permit Site 29:  A portion of linear wetland W48 will be piped with a 30” RCP to accommodate the 
new roadway slopes.  This will result in <0.01 acre of permanent wetland fill and <0.01 acre of 
mechanized clearing in W48. 
 
Permit Site 30: An existing 18” RCP will be replaced with a new 24” RCP, resulting in <0.01 acre of 
mechanized clearing in wetland W52 at the pipe outlet. 
 
Permit Site 31:  There will be 20 lf of bank stabilization to Old Field Creek (S56) at the outlet of a new 
base ditch. 
 
  



 
 

R-2915C Individual Phased Permit Modification Application   Page 10 of 11 

Permit Site 32:  The existing 24” CMP carrying stream S172 will be replaced and extended with a 24” 
RCP to accommodate the new roadway sloped associated with the realignment of Y4.  This will result 
in 30 lf of permanent stream impacts and <0.01 acre (12 lf) of temporary impacts to S172.  In addition, 
there will be 8 lf of bank stabilization at the outlet of the new RCP. 
 
 

FEDERALLY PROTECTED SPECIES 
 
As of July 24, 2015, the USFWS lists nine federally protected species for Watauga County and ten 
federally protected species for Ashe County.  The only change since the 2014 permit application is that 
the northern long-eared bat (Myotis septentrionalis) was added to the list for both counties.  A memo 
was sent to USFWS on March 11, 2016 indicating that NCDOT has satisfied the 4(d) requirements for 
this project.  No response was received from USFWS within 30 days, therefore Section 7 has been 
satisfied for this species. 
 

 
MITIGATION OPTIONS 

 
The NCDOT is committed to incorporating all reasonable and practicable design features to avoid and 
minimize jurisdictional impacts, and to provide full compensatory mitigation of all remaining, 
unavoidable jurisdictional impacts.  Avoidance measures were taken during the planning and NEPA 
compliance stages; minimization measures were incorporated as part of the project design.   
 
R-2915C Avoidance and Minimization:  
NCDOT has avoided impacting many wetlands and streams and reduced impacts to wetlands and 
streams to the greatest extent practicable.  Wetland impacts have been kept to a minimum by avoiding 
ditching and channelization through wetlands.  Existing drainage patterns to the wetlands have been 
kept to maintain the hydrology feeding the wetlands.  In addition to all of the measures listed in the 2014 
phased permit application, other specific examples of avoidance and minimization measures include: 

 
● Riprap aprons/pads will be utilized in several locations (see SMP) to reduce velocity and erosion 

at pipe outlets. 
● Retaining walls were used throughout the project to limit impacts to jurisdictional streams and 

wetlands. 
● In R-2915C, SR 1178 (Paul Goodman Road) was realigned to reduce project impacts to Old 

Field Creek. 
● Preformed scour holes were used at pipe outlets throughout the project (see SMP) to dissipate 

energy and promote diffuse flow into jurisdictional areas.  
● At jurisdictional stream crossings, bank stabilization was used at the outlets in lieu of standard 

rip-rap pads where practical.    
● Pipe slopes were minimized at outlets to reduce flow velocities into streams. 
● Floodplain benches were utilizes at culvert sites to maintain continuity of the stream through 

the crossing. 
 

Compensation:  
The NCDOT has avoided and minimized impacts to jurisdictional resources to the greatest extent 
practicable as described above.  Tables 5 and 6 summarize the wetland and stream impacts for Section 
C of this project.  Section C will permanently impact 0.27 acre of wetlands, 2,573 linear feet of streams 
(2,339 linear feet of permanent fill and 234 linear feet of bank stabilization), and temporarily impact 
0.09 acre of streams.   
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Subject: Minutes from CP-4B Hydraulic Design Review Meeting on September 11, 2013 

for R-2915C in Ashe County 

Team Members: 

Andrew Williams - USACE       (present) 

Mitch Batuzich - FHWA (absent)    

Amy Euliss - NCDWQ  (present) 

Marla Chambers - NCWRC (present) 

Chris Militscher - EPA    (phone) 

Marella Buncick - USFWS (present) 

The Project is a portion of US 221 from north of South Fork New River to south of NC 194. 

The meeting began at 1:00pm. 

GENERAL NOTES / COMMENTS 

 HNTB advised that one (1) RCBC crossing was waiting for input from Division 11 as to

whether it would be retained or replaced.  The RCBC is located on Sheet 12 and will be

discussed in more detail with the sheet.

 HNTB advised that a new “Wet” file was received several days before 4B Plans were due to

be submitted and that the provided 4B Plans showed both jurisdictional streams from the

new Wet File as well as the current FS file.

o HNTB added that to date, an updated “FS” file incorporating recent stream surveys

had not been received from NCDOT.

o HNTB also noted that several JS stream in the new Wet file had not yet been field

surveyed by Location & Surveys.

 HNTB advised that all riprap outlet protection for pipes and riprap toe protection for the

project will be Class I.

 HNTB advised that actual designs may vary slightly from those on the 4B Plans.

Specifically, junction boxes have been added to some cross pipe extensions to reduce the

slope of the pipe and minimize velocities into the streams.

Participants:   

Marshall Clawson, NCDOT Hydraulics      

Bill Zerman, NCDOT Hydraulics  

Tatia White, NCDOT Roadway Design  

Katrina Washington, NCDOT Roadway Design 

Bruce Klappenbach, NCDOT SMU 

Trent Beaver, NCDOT Division 11 (phone) 

Jeremy Goodwin, NCDOT REU 

Erin Cheely, NCDOT NES 

Carla Dagnino, NCDOT NES 

John Conforti, NCDOT PDEA 

Jamie Byrd, HNTB       

Ben Henegar, HNTB 
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Sheet 4 

 HNTB advised that the Riprap Energy Dissipator Basin call right of -L- Sta. 249+50 was

no longer valid since the adjoining project (R-2915B) had designed a ditch that receives

drainage from the 30” pipe and discharges it directly into South Fork New River.

 USFWS questioned the typical section for the outfall since it was not shown on the

plans.

o HNTB advised that the outfall was a 4’ base ditch with 2:1 side slopes.

o HNTB added that a portion of the ditch at the pipe outlet was lined with riprap

while the remained was grass lined.

o USFWS expressed some concerns over the type of lining proposed for the outfall

and suggested that it be “vegetated” instead of just being grassed.

 There was also a good bit of discussion about where NCDOT fencing would be placed

with respect to the ditch and how livestock will be allowed to pass from one side of the

road to the other.

 Roadway stated that the R/W and CA fencing would be outside the ditch limits with the

possible exception of at the bridge where it typically ties to the bridge wing walls.

Sheet 5 

 HNTB advised that to minimize impacts to the JS and property left of -L- Sta. 262+00,

the majority of project water was captured in a closed drainage system and discharged in

the lateral base ditch on Sheet 4.

 NES noted that a portion of stream left of -L- Sta. 264+00 that is currently shown as JS is

not jurisdictional.

Sheet 6 

 NES noted that a portion of stream left of -L- Sta. 266+00 that is currently shown as JS is

not jurisdictional.

Sheet 7 

 No comments.

Sheet 8 

 HNTB advised that the stream located at -L- Sta. 299+00+ is classified as an Outstanding

Resource Water (ORW).

o HNTB added that this crossing meets the criteria for a Hazardous Spill Basin but

that site constraints don’t allow for its construction.

o HNTB added that the current 48” CMP will be retained, lined and extended if

the pipe is found to be structurally sound by NCDOT.

 The Agencies had concerns about slope of the proposed pipe extensions and the perched

condition of the existing 48” CMP.

Sheet 8 (Cont.) 
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o NCWRC questioned whether baffles could be added to the pipe.

o HNTB responded that baffles can’t be added to a concrete pipe.

o Division was questioned about the use of metal pipe and advised that it had no

issues with using metal pipes.

o After some more discussion, it was decided that 1.5’+ drops would be added in

the proposed junction boxes and that metal pipe could be used for the extensions

in lieu of concrete pipe.  Also, the last pipe sections out of the JB will be at

0.0%. 

o It was noted that comments from this discussion shall apply to the entire project.

 While not jurisdictional, DWQ expressed concerns with pipes outletting onto steep

slopes such as left of 294+00+.

o HNTB advised that while this is not a preferred condition, it is not unlike the

current conditions on site.

o HNTB added that the outlet pads could be upsized for added protection if

acceptable to Hydraulics.

o Based on follow-up discussions w/ Hydraulics, riprap outlet pads will be

sized in accordance with Std. 876.02.

Sheet 9 

 HNTB advised that the stream located at -L- Sta. 302+50+ is classified as ORW in the

EIS but that since it’s not a “blue line” on the USGS Quad Map, it doesn’t meet NCDOT

guidelines.

o Some of the Agencies were concerned with this but DWQ acknowledged this as

an agreed upon policy.

 HNTB advised that current designs show the existing 1 @ 4’ x 5’ RCBC being extended

with 60” RCP both upstream and downstream.

o NCWRC questioned whether the existing RCBC could be extended as an RCBC

with baffles added.

o HNTB advised that it would review and discuss this item with Hydraulics.

 USFWS will investigate the stream for trout habitat and advise.

o This will determine whether the existing RCBC is extended as a RCBC w/baffles

or with pipes.

Sheet 10 

 HNTB advised that the existing inlet right of -L- Sta. 317+50+ is approximately 50’ deep

and has flowing water into it from an undetermined offsite location.

o HNTB added that the inlet will be retained and adjusted for proposed

conditions.

o HNTB advise that the existing pipe with be “TV’ed” in the coming weeks to

determine if it can be retained.

 The Agencies expressed concerns over how erosion control (i.e. dewatering) will be

handled in a situation like this.

o REU responded that it will likely be handled with impervious dikes and pumps.
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Sheet 11 

 No comments.

Sheet 12 

 HNTB advised that the JS left of -L- Sta. 349+00+ was not field surveyed but field

surveys have been requested.

 HNTB advised that the existing RCBC located at -L- Sta. 351+50+ is bottomless and

will be inspected by Bridge Maintenance to determine whether it can be retained.

o HNTB added that their field investigations revealed several wall cracks and

undermined footings at several locations.

o Should replacement required, it will create a significant traffic control issue

since the RCBC is in a 45’ deep cut.

Sheet 13 

 No comments.

Sheet 14 

 HNTB advised that the existing bottomless 3 @ 9’x 9’ RCBC is proposed to be replaced

with a “standard” RCBC of similar size due to Geotech notification that suitable rock for

a bottomless culvert was not present.

o HNTB added that the likely design would have 2 barrels conveying normal flows

with the remaining barrel blocked by sills and floodplain benches.

 HNTB advised that Old Field Creek is FEMA Limited Detailed Study stream so an

MOA is required for replacement of the crossing.

 The Agencies expressed concerns over the proposed structure given that 2A committed

to a bottomless structure.

 NCWRC questioned whether a bridge could be constructed at this location.

o Hydraulics advised that a SMU had looked at a bridge that too many physical

site constraints exist at this location.

o Roadway Design added that the current -Y8- & -Y9- designs take into account

accessibility and constructability issues on the -L- Line.

 NCWRC also questioned what was being proposed at this location to reduce past

flooding instances as evidenced from Public Hearing Comments.

o HNTB advised that resident interviews did not indicate any significant flooding

problems in the area.

 USFWS questioned whether the RCBC could be shortened by utilizing a retaining wall

on the downstream end.

o Hydraulics advised that a Roadway and Structure dictate where walls can be

placed.

o HNTB added that stream alignment on the downstream side would be a concern

if a retaining wall were constructed.
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Sheet 14 (Cont.) 

 HNTB will clearly document any deviation from CP2A. 

o HNTB added that a majority of the existing roadway embankment would be 

removed to natural ground or sloped back at 3:1.  

 HNTB advised that a JS which currently runs parallel to -L- in the roadside ditch will be 

taken across -L- on Sheet 15 and ditched down to Old Field Creek. 

 HNTB advised that the proposed PSH right of -L- Sta. 379+15+ does not impact the 

existing wetland.  

 

Sheet 15 

 

 The NC DWQ questioned whether “bank stabilization” would be placed at the new ditch 

intersection with Old Field Creek. 

o HNTB advised that designs have not been completed for this sheet but that bank 

stabilization would likely be required. 

 

Sheet 16 

 

 HNTB will investigate/revisit slope/stake limits right of -L- Sta. 395+00+. 

 HNTB advised that S77 & S78 were recently added jurisdictional streams. 

 

Sheet 17 

 

 HNTB will revisit the outlet right of -L- Sta. 413+50+ to insure the existing wetland is 

not impacted and that the pipe outlet velocity is less than 2.0fps if possible. 

 

Sheet 17A 

 

 No comments. 

 

Sheet 18 

 

 No comments. 

 

Sheet 19 

 

 HNTB advised that several “linear wetland” impacts are present on this sheet. 

 NES noted that an existing stream left of -L- Sta. 445+00+ that does not show on the 

plans. 

o NES added that the extensive “cut” in this area may impact the stream. 

o NES to investigate and advise. 
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Sheet 20 

 

 HNTB advised that the existing indeterminate drainage system at the -L- Line / -Y15- 

intersection will be replaced in its entirety. 

o The Agencies noted that system should be treated as a live stream during 

construction. 

  

Sheet 21 

 

 The Agencies requested that the pipe outlet right of -L- Sta. 462+20 be angled so that it 

does no intersect the receiving lateral ditch at 90
0
. 

 

Sheet 22 

 

 HNTB advised that a pipe from offsite enters the R/W conveying flowing water left of  

-Y4- Sta. 16+50+. 

o HNTB added that the source of the water could not be determined from their 

field investigations. 

o NES advised that it will revisit this area. 

 

Sheet 23 

 

 No comments. 

 

Sheet 24 

 

 HNTB advised that it will work with Roadway Design to eliminate impacts to the 

existing pond left of –Y11- Sta. 11+50+. 

 

Closing Statements 

 

 NCWRC questioned the “purpose and need” for this project adding the new typical 

section is not needed in this area given current traffic needs. 

 NCWRC questioned the validity of the traffic numbers for the project. 

 Division 11 commented that this route is heavily traveled by commuters. 

 Division 11 added that the public supports this project. 

 After additional discussion on this matter, all agreed that the appropriate people needed 

for a discussion on purpose and need were not present. 

 

The meeting adjourned at 3:00pm. 
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Subject: Final Minutes from CP-4C Hydraulic Design Review Meeting on June 10, 2015 for R-
2915C in Ashe County.  These minutes also include follow-up conversations on 
several issues since the CP-4C Meeting. 

 
 
Team Members: 

Andrew Williams - USACE       (present) 
Steve Kichefski - USACE       (present) 
Mitch Batuzich - FHWA (present)     
David Wanucha - NCDWR (present) 
Marla Chambers - NCWRC (present) 
Cynthia Vanderwiel - EPA   (phone) 
Marella Buncick - USFWS (present) 
   

 

The Project is a portion of US 221 from north of South Fork New River to south of NC 194. 

 

The meeting began at 9:30 am. 

 

GENERAL NOTES / COMMENTS 

 HNTB advised that the sheet numbers referenced in the 4B Minutes were no longer correct.  
This is due to the removal of the original Sheet 4 from the plans.   

 HNTB advised that Sheet 20 would be permitted under the R-2915D project.  

 HNTB stated that detail sheet 2-E, which contains the details for sheet 13 was previously 
omitted from the permit drawings.  HNTB provided copies of sheet 2-E to all in attendance.   

 NCDOT NES stated that the permit drawings title sheet needs to be revised to read Old Field 
Creek not Old Fields Creek.    

 USACE advised that the presence of the Northern Long-Eared Bat was still being determined 
in the project area.  If a presence is found, construction restrictions will be imposed during 
the maternity season.  

 USACE stated that all constructability impacts need to be shown and accounted for on the 
permit drawings.   

 USACE stated that the proposed impacts for this project have increased from the preliminary 
permit drawings.  NCDOT NES stated that this was caused by the addition of several 
jurisdictional features to the project since the preliminary permit drawings were prepared.  
USACE requested thorough explanation be included in the final permit package.    

 A follow-up 4C meeting, to discuss outstanding issues, was tentatively scheduled for August 
2015. 

o The follow-up CP-4C Meeting is scheduled for 8/12/15.  

 

Participants:   
Bill Zerman, NCDOT Hydraulics  
Tatia White, NCDOT Roadway Design Unit 
Doug Calhoun, NCDOT SMU 
Trent Beaver, NCDOT Division 11 (phone) 
Mark Staley, NCDOT REU 
Erin Cheely, NCDOT NES 
Jamie Byrd, HNTB        
Ben Carroll, HNTB 
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Sheet 4 (Site 1): 

Site 1: 

 NES advised that the jurisdictional stream shown at Site 1 in the 4B plans is no longer 
considered jurisdictional.   

 NCDOT Hydraulics requested that mechanized clearing in wetlands be extended to the 
Right of Way.   

 NES stated that Site 1 is considered a “total take”.  NES advised HNTB to note any “total 
take” on permit drawings and the impact summary sheet.  It was decided that additional 
impacts associated with a “total take” would not be hatched but would be counted as 
permanent fill in wetlands.   

 USFWS questioned the note “Stream has been replaced w/ 24” HDPE”.  HNTB stated 
that approximately 100ft of the existing stream had been piped and filled by the property 
owner.  It was decided that this area was not relevant to the proposed project.  

 

Sheet 5 (Site 2A, Site 2B, & Site 3): 

Site 2A: 

 NCDOT NES stated that the jurisdictional stream under the proposed fill originates at an 
existing spring.  NCDOT Hydraulics advised that a spring box should be added to the 
designs.  

 NCDOT NES advised that this site is a “total take”. 

Site 2B: 

 NCDOT Hydraulics stated that temporary stream impacts should be extended to the C/A 
line.   

 NCDWR questioned why the permanent stream impacts quantified for Site 2 were more 
than the detailed pipe outlet channel.  HNTB stated that additional impacts were added 
for the approaching stream.   

Site 3: No Comments. 

 

Sheet 7 & 8 (Site 4 & Site 5): 

Site 4: No Comments. 
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Site 5:  

 HNTB stated that 1.5ft drops had been designed in the proposed junction boxes as agreed 
to at the September 11, 2013, 4B Meeting.   

 USFWS and NCWRC expressed concerns that the 1.5ft drops and high velocities could 
eliminate fish passage.    

o USFWS stated that they will determine if fish passage is present in the existing 
stream/culvert and advise.   

o If fish passage is found to exist in the current conditions, USFWS stated that they 
will determine if there is a precedent of fish passage through culverts of similar 
slope and length.   

o All agreed if existing passage and precedent for future passage is found, designs 
will be revisited during the follow-up 4C meeting in August 2015.  If fish 
passage is not observed and no precedent is found, the current designs will not be 
revised.   

o Division inspected the existing 1 @ 5’ x 4’ RCBC and advised that it should be 
replaced. 

o The following comments were received from NCWRC via e-mail on 7/16/15: 

o Fish passage is no longer a concern for this stream. 

o The stream is ORW so we need to make sure that pipe outlet velocities 
are non-erosive and that the stream is stable at the pipe inlet and outlet. 

 

Sheet 9 (Site 6 & Site 7): 

Site 6: No Comments.  

Site 7: 

 NES advised that the jurisdictional stream should be extended to the outlet of the existing 
24” RCP in the FS file.  HNTB stated that additional stream impacts will be quantified 
upon receipt of the updated FS file.    

 An updated FS file was provided to HNTB on 7/28/15 that showing the extension of S52.  

 

Sheet 10 (Site 8 & Site 9): 

Site 8: No Comments. 

Site 9:  

 USACE requested a blow-up of the proposed impacts be provided.   
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Sheet 11 (Site 10, Site 11, Site 12, Site 13A, & Site 13B): 

Site 10: No Comments.  

Site 11: No Comments. 

Site 12: No Comments.  

Site 13A: 

 HNTB advised that the existing RCBC has been deemed structurally deficient and could 
not be maintained in the proposed condition.   

 USFWS and NCWRC expressed concerns over fish passage, stream stability, and 
construction impacts. 

o NCDOT Division 11 stated that construction will begin soon for a similar 
crossing on R-2237C.  However, the current project schedule does not allow time 
for the success of the R-2237C crossing to be evaluated.   

o Based on R-2237C NCDOT Division 11 estimated the costs of the trenchless 
construction 84” WSP would be $1,400 /ft. with an estimated progression of 5 - 
10 ft./ day.   

o Several alternatives were discussed including revising this crossing to a bridge, 
rehabilitating and extending the existing culvert, and using a larger pipe and 
constructing a low flow channel inside the pipe.   

o HNTB and NCDOT Hydraulics will discuss potential alternatives for discussion 
at the follow-up 4C meeting.  

o Per discussions with Hydraulics, both the Welded Steel Pipe (WSP) and 
Structural Plate Pipe (SPP) sections will have 1’ high baffles added.  
The baffles for the WSP will be added after the pipe is installed through 
the existing roadway embankment. 

Site 13B: No Comments.  

 

Sheet 12 (Site 14 & Site 14B) 

Site 14: No Comments. 

Site 14B: 

 NES stated that this site should be added as a result of revisions to the FS file.   

 

Sheet 13 (Site 15, Site 16, Site 17, Site 18, Site 19, Site 20, & Site 21) 

Site 15: No Comments. 
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Site 16: 

 NCDOT Hydraulics requested that temporary stream impacts be extended to the C/A line.   

 NCDOT Roadway Design stated that Division has requested existing -Y8- (Ira Jordan 
Rd.) be retained as is, which would require a culvert realignment.  HNTB and NCDOT 
Hydraulics will discuss design alternatives and coordinate with the RDU. 

 USFWS requested that the culvert be designed to contain low flows in one barrel not two 
as in the current designs and existing conditions.  

o NCDOT SMU advised that a span of 14 – 15ft is the maximum span allowed by 
their current standards.   

o HNTB advised that the existing channel is approximately 20ft wide at the inlet 
and outlet of the proposed culvert.      

o HNTB, NCDOT Hydraulics, and NCDOT SMU will review available 
alternatives.   

o SMU advised that the maximum span for the RCBC is 15’. 

o Preliminary hydraulic models for a 2 @ 15’ x 11’ RCBC indicate that 
the crossing would meet FEMA MOA guidelines. 

o NCWRC, USFWS and NCDWR have advised that the revised RCBC size 
and alignment are acceptable. 

Site 17:  

 NCDOT Hydraulics requested that a label for Stream Rebuild Detail AK be added to the 
permit drawings.  

Site: 18: 

 NCDOT NES requested this site be split into Site 18A & 18B to separate the impacts to 
S71 and S70. 

 NCDOT NES advised that a small portion of S70 exists on the north side of Y9 that 
should be hatched with permanent impact and accounted for in the impact summary.  

 USFWS expressed stability concerns about the proposed 90o intersections between the 
30” and 18” cross pipes.    

o HNTB advised that the 30” RCP outlets into a Class ‘I’ Riprap lined channel and 
the 18” RCP outlets onto a Class ‘I’ Riprap pad so stability should not be a 
concern.  

Site 19:  

 NCDOT NEU advised that Site 19 should be split into “a” & “b” to separate out bank 
stabilization to Old Fields Creek (S56) from the 48” RCP in S72. 

Site 20:  

 NCDOT NES advised that this site is a “total take”. 

Site 21: No Comments.  
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Sheet 14 (Site 22) 

Site 22:  

 USACE requested a blow-up of the proposed impacts be added to the permit drawings for 
clarity. 

 

Sheet 15 (Site 23, Site 24, Site 25A, & Site 25B): 

Site 23: 

 NCDOT NES stated that this stream is classified as intermittent.  

Site 24: No Comments.  

Site 25A: No Comments. 

Site 25B:  

 USFWS expressed concerns about the stability of the berm ditch proposed to tie Site 25B 
to Site 25A.   

o NCDOT NES and HNTB stated that the stream flow is minimal and that the berm 
ditch should function effectively.   

 

Sheet 16 (Site 26 & Site 27): 

Site 26:  

 NCDOT NES advised that the wetland at this site is a “total take”. 

Site 27: No Comments.  

 

Sheet 17 (Site 28): 

Site 28: No Comments.  

 

Sheet 18 (Site 29 & Site 30): 

 

Site 29:  

 NCDOT Hydraulics requested that temporary fill in wetland impacts be added to the C/A 
line.  

o After some discussion it was decided that the impacts would remain as currently 
shown.  



 

Page 7 of 7 
 

Site 30: 

 NCDOT Hydraulics requested that mechanized clearing limits be limited to 10ft beyond 
construction and the remaining impacts be revised to temporary fill in wetlands.   

o After some discussion it was decided that the mechanized clearing impacts would 
be reduced to 10ft and no other impacts would be shown.  

 

Sheet 19 (Site 31): 

Site 31: No Comments. 

 

Sheet 21 (Site 32): 

Site 32: No Comments.  

 

Closing Statements 

 All parties agreed that a follow-up meeting was needed for further discussion of design 
alternatives. The follow-up 4C was tentatively scheduled for August 2015.   
 

The meeting adjourned at 12:00pm. 
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Subject: Final Minutes from CP-4C “Revisited” Hydraulic Design / Permit Drawing Review 
Meeting on August 12, 2015 for R-2915C in Ashe County.   

 
 
Team Members: 

Steve Kichefski - USACE       (present) 
Mitch Batuzich - FHWA (absent)     
David Wanucha - NCDWR (phone) 
Marla Chambers - NCWRC (present) 
Cynthia Vanderwiel - EPA   (phone) 
Marella Buncick - USFWS (present) 
   

 

The purpose of this “Revisited” Meeting for the subject project is to revisit the observed field 
conditions and proposed designs at Sites 5, 13A & 16. 

The meeting began at 9:00 am. 

 

General Notes / Comments: 

 EPA questioned whether NCDOT conducts post-construction site visits to determine the 
success of constructed designs. 

o Hydraulics advised that designers make every attempt to revisit sites (post-
construction) when they are in the area. 

 EPA added that these post-construction visits could be used to validate / document the 
success or failure of designs which in turn could be used to update design guidelines. 

  

Site 5:  

 NCWRC advised that field investigations indicated there is no fish passage in the stream.    

 USFWS reiterated that the stream is ORW so designs need to insure that the stream 
remains stable upstream and downstream of the proposed crossing. 

 HNTB advised that the proposed crossing will be a comprised of a 1 @ 60” Welded Steel 
Pipe (WSP) tunneled through the existing roadway embankment and 1 @ 60” Structural 
Plate Pipe (SPP) sections upstream and downstream of the welded steel pipe. 

 

Site 13A: 

 HNTB advised that they encountered fish in the existing RCBC during supplemental 
surveys. 

 HNTB advised that per discussions with Hydraulics, both the WSP and SPP sections will 
have 1’ high sills welded added across their bottoms.  For the WSP, the sills will be 
added after the pipe is installed through the existing roadway embankment. 

Participants:   
Bill Zerman, NCDOT Hydraulics  
Tatia White, NCDOT Roadway Design Unit 
Doug Calhoun, NCDOT SMU 
Trent Beaver, NCDOT Division 11 (phone) 
Mark Staley, NCDOT REU 
Erin Cheely, NCDOT NES 
Carla Dagnino, NCDOT NES 
Jamie Byrd, HNTB        
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o There were multiple discussions concerning the proposed sills with respect to 
height and spacing. 

o The general consensus was that the sills should be placed such that the existing 
stream conditions are replaced to the extent possible. 

o HNTB will coordinate with Hydraulics to determine the stream design through 
the proposed pipes. 

o Based on discussion with Hydraulics, sills will be 1.5’ in height and 
spaced at 10’ intervals. 

o If site constraints allow, native material will be used to backfill the WSP 
& SSP sections.   

o In accordance with Agency comments, backfill material will be placed in 
a manner to avoid creating a series of “waterfalls”. 

o There was also discussion with respect to the constructability of sills in the WSP 
post placement. 

o HNTB advised that it will contact their Tunneling Group for information 
with respect to this issue and coordinate with Hydraulics. 

 Per discussions with HNTB Tunneling Group, the proposed 
construction is feasible but will need to meet all OSHA 
regulations. 

 

Site 16: 

 HNTB advised that Preliminary hydraulic models for a 2 @ 15’ x 11’ RCBC indicate that 
the crossing would meet FEMA MOA guidelines. 

 HNTB also advised that the stream widths upstream and downstream of the existing 
RCBC crossing are wider than at the crossing and would more closely match the 15’ 
width. 

 NCWRC, USFWS and NCDWR reiterated that the size and alignment of the proposed 2 
@ 15’ x 11’ RCBC with a 1’ Sill in the low flow barrel (Lt.) and 3’ Sill in the high flow 
barrel (Rt.) are acceptable.  

 USFWS requested that a note be added to the plans directing that both barrels be 
backfilled with larger native material. 

o Roadway and Hydraulics acknowledged that such a note will be added to the 
Roadway Plans. 

 

The meeting adjourned at 11:00am. 
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TIP Number: Date:

Phone: Phone:

Email: Email:

County(ies):

CAMA County?

Yes

Design/Future: Year: 2037 Existing: Year:

Aquatic T&E Species? No Comments:

No N/A

N/A

Wetlands within Project Limits?

High Quality Waters (HQW)Supplemental Classification:  

Residential, Agricultural & Forest

South Fork New River

2017

NCDWR Stream Index No.: 10-1-(20.5)

13.0

3.979 Miles

Project Description

Proposed Project

4-lane divided roadway with 12' lanes, raised median, paved shoulders and roadside 

ditches    

Waterbody Information

River Basin(s):  

City/Town:

46.7

Typical Cross Section Description:       

Surrounding Land Use:    

General Project Narrative:

(Description of Minimization of Water 

Quality Impacts)

No

5/31/2016

AsheFleetwood

Heath Slaughter HNTB North Carolina, P.C.

Suite 200

New 

Roadway WideningWBS Element:

NCDOT Contact: Contractor / Designer:

343 E. Six Forks Road

North Carolina Department of Transportation

Highway Stormwater Program

    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

Address:

General Project Information

R-2915C34518.1.4

WBS Element:

North Wilkesboro, 28659

(336) 903-9202

Raleigh, NC  27609

(919) 424-0424

Address: 801 Statesville Rd

NCDWR Surface Water Classification for Water Body

N/ABuffer Rules in Effect:S43

None

12,743

Impairments:

Project Built-Upon Area (ac.)

Other Stream Classification: None

hslaughter@ncdot.gov jabyrd@hntb.com

2-lane roadway with 11' lanes, paved shoulders and roadside ditches

Primary Classification:  

R-2915C involves the widening on NC 221, from north of South Fork New River to south of NC 194, from 2-lanes to a 4-lane divided facility. The project includes jurisdictional 

stream crossings, closed system drainage, road side ditches and berm ditches.  Retaining walls were used throughout the project to limit impacts to jurisdictional streams and 

wetlands.  SR 1178 (Paul Goodman Rd.) was realigned to reduce project impacts to Old Field Creek.      

Preformed scour holes were used at pipes outlets throughout the project to dissipate energy and promote diffuse flow into jurisdictional areas.  At jurisdictional stream crossings, 

bank stabilization was used at the outlets in lieu of standard rip-rap pads where practical.  At these outlets, pipe slopes were minimized to reduce flow velocities into the 

streams.  

Floodplain benches were utilized at culvert sites to maintain continuity of the stream through the crossings.    

NRTR Stream ID:

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

Existing Site

Project Length (lin. miles or feet):        

ac.

Surface Water Body (1):  

ac.

21,029

Water Supply V (WS-V) 

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer? Dissipator Pads Provided in Buffer? 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)
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Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

No N/A

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):       

Class C

Impairments:

S44 Buffer Rules in Effect: N/A

WBS Element:

Surface Water Body (2):       

Buffer Rules in Effect: N/A

Additional Waterbody Information

Old Field Creek NCDWR Stream Index No.:

UT S.F. New River NCDWR Stream Index No.: 10-1-(20.5)*

10-1-22-(0.3)

Trout Waters (Tr) 

NRTR Stream ID:

Class CPrimary 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: 

S56

Trout Waters (Tr) 

Outstanding Resource 

Waters (ORW) 

NRTR Stream ID:

Impairments: None

S48 Buffer Rules in Effect:

Other Stream Classification: None

S47 Buffer Rules in Effect: N/A

NCDWR Surface Water Classification for Water Body
Primary Classification:  Class C

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

General Project Narrative)

Surface Water Body (5):       UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

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

NCDWR Stream Index No.:

Primary Classification:  

Other Stream Classification: None

Supplemental Classification:  

Water Supply V (WS-V) 

10-1-22-(0.3)*

High Quality Waters (HQW)

Primary Classification:  

NRTR Stream ID:

Impairments: None

None

Surface Water Body (3):       

Trout Waters (Tr) 

Outstanding Resource 

Waters (ORW) 

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

UT Old Field 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

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

(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)

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

Deck Drains Discharge Over Water Body?
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WBS Element: 34518.1.4 TIP No.: R-2915C County(ies): Ashe       Page 3 of 7

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

No N/A

N/A

S62 Buffer Rules in Effect: N/A

S52 Buffer Rules in Effect: N/A

S55 Buffer Rules in Effect: N/A

S50 Buffer Rules in Effect: N/A

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)

Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body?

Other Stream Classification: None

NRTR Stream ID:

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

Trout Waters (Tr) 

NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body
Primary Classification:  Class C

Supplemental Classification:  

None

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)

Surface Water Body (9):       UT Old Field Creek 10-1-22-(0.3)*

NRTR Stream ID:

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

Impairments:

NCDWR Surface Water Classification for Water Body
Primary Classification:  Class C

Other Stream Classification: None

Supplemental Classification:  Trout Waters (Tr) 

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)

Surface Water Body (8):       UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

NRTR Stream ID:

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

Impairments: None

Other Stream Classification: None

NCDWR Surface Water Classification for Water Body
Primary Classification:  Class C

Supplemental Classification:  Trout Waters (Tr) 

Outstanding Resource 

Waters (ORW) 

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)

Surface Water Body (7):       UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

Dissipator Pads Provided in Buffer? N/A

Impairments: None

Other Stream Classification: None

NRTR Stream ID:

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

Supplemental Classification:  Trout Waters (Tr) 

Outstanding Resource 

Waters (ORW) 

Primary Classification:  Class C

Additional Waterbody Information

Surface Water Body (6):       UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

WBS Element:
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WBS Element: 34518.1.4 TIP No.: R-2915C County(ies): Ashe       Page 4 of 7

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? No Comments:

Aquatic T&E Species? No Comments:

No N/A

N/A

S79 Buffer Rules in Effect: N/A

S70 Buffer Rules in Effect: N/A

S72 Buffer Rules in Effect:

S63 Buffer Rules in Effect: 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)(If yes, provide justification in the General Project Narrative)

Dissipator Pads Provided in Buffer? N/A

Impairments: None

Deck Drains Discharge Over Water Body?

Other Stream Classification: None

NRTR Stream ID:

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

Trout Waters (Tr) 

NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body
Primary Classification:  Class C

Supplemental Classification:  

None

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)

Surface Water Body (13):       UT Old Field Creek 10-1-22-(0.3)*

NRTR Stream ID:

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

Impairments:

NCDWR Surface Water Classification for Water Body
Primary Classification:  Class C

Other Stream Classification: None

Supplemental Classification:  Trout Waters (Tr) 

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)

Surface Water Body (12):       UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

NRTR Stream ID:

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

Impairments: None

Other Stream Classification: None

NCDWR Surface Water Classification for Water Body
Primary Classification:  Class C

Supplemental Classification:  Trout Waters (Tr) 

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)

Surface Water Body (11):       UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

NRTR Stream ID:

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

Impairments: None

UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

NCDWR Surface Water Classification for Water Body
Supplemental Classification:  Trout Waters (Tr) 

WBS Element:

Other Stream Classification: None

Surface Water Body (10):       

Primary Classification:  Class C

Additional Waterbody Information
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WBS Element: 34518.1.4 TIP No.: R-2915C County(ies): Ashe       Page 5 of 7

Aquatic T&E Species? No Comments:

No N/A

N/A

Aquatic T&E Species? Comments:

Aquatic T&E Species? Comments:

Aquatic T&E Species? Comments:

Buffer Rules in Effect:

Buffer Rules in Effect:

Buffer Rules in Effect:

S67 Buffer Rules in Effect: 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)(If yes, provide justification in the General Project Narrative)

Dissipator Pads Provided in Buffer?

Impairments:

Deck Drains Discharge Over Water Body?

Other Stream Classification: 

NRTR Stream ID:

Project Includes Bridge Spanning Water Body? Deck Drains Discharge Over Buffer?

NCDWR Stream Index No.:

NCDWR Surface Water Classification for Water Body
Primary Classification:  

Supplemental Classification:  

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)

Surface Water Body (17):       

NRTR Stream ID:

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

Impairments:

NCDWR Surface Water Classification for Water Body
Primary Classification:  

Other Stream Classification: 

Supplemental Classification:  

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)

Surface Water Body (16):       NCDWR Stream Index No.:

NRTR Stream ID:

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

Impairments:

Other Stream Classification: 

NCDWR Surface Water Classification for Water Body
Primary Classification:  

Supplemental Classification:  

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)

Surface Water Body (15):       NCDWR Stream Index No.:

NRTR Stream ID:

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

Impairments: None

UT Old Field Creek NCDWR Stream Index No.: 10-1-22-(0.3)*

NCDWR Surface Water Classification for Water Body
Supplemental Classification:  Trout Waters (Tr) 

WBS Element:

Other Stream Classification: None

Surface Water Body (14):       

Primary Classification:  Class C

Additional Waterbody Information
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Sheet 

No.

Station & Coordinates 

(Road and Non Road 

Projects)

Surface 

Water Body Riprap Type

Drainage 

Area

(ac)

Conveyance 

Structure
-L- 266+07 LT

36.29940 / 81.49836

-L- 298+23 LT

36.30521 / 81.50617

-L- 302+05 LT

36.30601 / 81.50654

-L- 317+58 LT

36.30961 / 81.50935

-L- 333+45 LT

36.31338 / 81.51245

-L- 348+76 LT

36.31723 / 81.51390

-L- 352+50 LT

36.31814 / 81.51465

-L- 358+72 LT

36.31948 / 81.51608

-L- 371+50 LT

36.32288 / 81.51729

-L- 375+15 LT

36.32383 / 81.51756

-Y9- 15+18 LT

36.32485 / 81.51624

-L- 377+37 RT

36.32451 / 81.51750

-L- 379+16 RT

36.32491 / 81.51768

-L- 382+75 RT

36.32579 / 81.51848

-L- 391+50 RT

36.32772 / 81.52023

-L- 398+00 RT

36.32978 / 81.52113

Class I

Pipe

1.7

Class 'B' 1.8

13

11

11

12

13

14

13

13

15

9

5

7

10

7

13

18

9.3

3.6

1.5

0.9

15

Riprap Apron / Pad Class I

Pipe

Riprap Apron / Pad

Preformed Scour Holes and Energy Dissipators

19.4

60Riprap Apron / Pad

36Pipe

Class I 81.5 Pipe

15.9

18

N/A

N/A

1.718

18.9

N/A

Riprap Apron / Pad

Class 'B'

PSH

N/A

10.4

1.8

15.0

5.9

7.6

N/A

Class 'B'

(8)UT Old 

Field Creek

(9)UT Old 

Field Creek

(6)UT Old 

Field Creek

PSH

PSH

PSH

Class 'B'

Class I

(10)UT Old 

Field Creek

N/A

30

27.0Pipe

48.0

23.1Pipe

N/A

7.7

6.4

8.4

14.7

8.2

(2)Old Field 

Creek

(2)Old Field 

Creek

(2)Old Field 

Creek

14 PSH

WBS Element:

Class I
(4)UT Old 

Field Creek

(3)UT S.F. 

New River
Pipe10.4

Highway Stormwater Program

PSH

Class I

N/A1.5

PSH 15

Pipe 15

1.4

1.4

N/A

1.7

Pipe N/A15

Riprap Apron / Pad

N/A

18

Pipe 30

Riprap Apron / Pad

N/A

North Carolina Department of Transportation

48

18.230 N/A

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

BMP 

Associated w/ 

Buffer Rules?

N/A

N/A

Class 'B'

0.8PSH 0.2

Pipe 1.5

5.4

4.1

1.2

15

V10

(fps)

3.7

7.3

3.7

3.4

Energy Dissipator 

Type

Riprap Apron / Pad

Riprap Apron / Pad

42.3

0.8

Class I

Q10

(cfs)

Pipe/Structure 

Dimensions

(in)

(14)UT Old 

Field Creek

(2)Old Field 

Creek

(2)Old Field 

Creek

2.7

Pipe

(5)UT Old 

Field Creek

22.9

Class I 1.7

(2)Old Field 

Creek

Pipe

Pipe
(2)Old Field 

Creek

(11)UT Old 

Field Creek

Class 'B'

0.3Class 'B'

0.8

Additional Comments

Pipe

Class 'B'

15

* Refer to the NCDOT Best Management Practices Toolbox (2014), NCDOT Standards, the Federal Highway Administration (FHWA) Hydraulic Engineering Circular No. 14 (HEC-14), Third Edition, Hydraulic Design of Energy 

Dissipators for Culverts and Channels (July 2006), as applicable, for design guidance and criteria.

Pipe

N/A

3.1

Where possible Junction Boxes were used to reduce slopes and velocities at pipe outlets.  Outlet velocities were unable to be reduced below the desired 4 fps due to the steep terrain located thought out the 

project.
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Sheet 

No.

Station & Coordinates 

(Road and Non Road 

Projects)

Surface 

Water Body Riprap Type

Drainage 

Area

(ac)

Conveyance 

Structure
-L- 404+00 RT

36.33063 / 81.52268

-L- 406+00 RT

36.33114/ 81.52336

-L- 410+84 RT

36.33138/ 81.52476

-L- 430+50 RT

36.33574/ 81.52822

-Y4- 16+14 RT

36.33574/ 81.52822

(13)UT Old 

Field Creek

(2)Old Field 

Creek

(5)UT Old 

Field Creek

N/A

Class 'B' 0.3 N/A1.5

11.4Pipe

15 1.1

North Carolina Department of Transportation

Highway Stormwater Program

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

24

15

Additional Comments

* Refer to the NCDOT Best Management Practices Toolbox (2014), NCDOT Standards, the Federal Highway Administration (FHWA) Hydraulic Engineering Circular No. 14 (HEC-14), Third Edition, Hydraulic Design of Energy 

Dissipators for Culverts and Channels (July 2006), as applicable, for design guidance and criteria.

Where possible Junction Boxes were used to reduce slopes and velocities at pipe outlets.  Outlet velocities were unable to be reduced below the desired 4 fps due to the steep terrain located thought out the 

project.

18 7.6Pipe N/ARiprap Apron / Pad Class I 14.7

17 PSH

11.0

N/A

16 Riprap Apron / Pad

(2)Old Field 

Creek

24 18.6

3.9 1.8

Class I 11.8

Pipe/Structure 

Dimensions

(in)

15

Energy Dissipator 

Type

BMP 

Associated w/ 

Buffer Rules?

15

Preformed Scour Holes and Energy Dissipators

PSH N/A

18

(2)Old Field 

Creek

WBS Element:

6.9Pipe

Class 'B' Pipe

Class 'B'

0.9

V10

(fps)

PSH

0.2

Q10

(cfs)

Pipe

0.9
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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 -L- 263+91 - 265+17 (LT) ROAD FILL / 6" PVC 0.14 0.02

2A -L- 265+62 - 266+07 (LT) ROAD FILL 0.01 < 0.01 < 0.01 71

2B -L- 265+74 - 266+21 (LT) BANK STABILIZATION < 0.01 < 0.01 19 49

3 -L- 272+17 - 272+34 (LT) DITCH < 0.01 10

4 -L- 298+19 - 299+46 48" CSP 0.02 < 0.01 210 35

BANK STABILIZATION < 0.01 16

5 -L- 302+01 - 303+41 60" SPP & WSP 0.03 < 0.01 236 21

BANK STABILIZATION < 0.01 20

6 -L- 317+47 - 317+61 (LT) 30" RCP < 0.01 < 0.01 53 17

BANK STABILIZATION < 0.01 10

7 -L- 326+84 - 327+09 (RT) ROAD FILL < 0.01 < 0.01 37 6

8 -L- 332+30 - 333+52 30" CSP 0.01 < 0.01 134 29

BANK STABILIZATION < 0.01 10

9 -L- 336+79 - 336+94 (LT) 6" PVC < 0.01 < 0.01 31 28

10 -L- 346+17 - 346+42 (RT) 36" RCP < 0.01 < 0.01 14 21

11 -L- 348+30 - 349+08 (LT) 36" RCP < 0.01 < 0.01 45 23

BANK STABILIZATION < 0.01 12

12 -L- 350+35 - 351+29 (LT) DITCH / ROAD FILL < 0.01 < 0.01 78 20

13A -L- 351+21 - 352+70 84" SPP / WSP 0.04 < 0.01 270 23

13B -L- 352+15 (RT) CHANNEL CHANGE < 0.01 48

14 -L- 358+63 - 358+73 (LT) BANK STABILIZATION < 0.01 < 0.01 4 10

14B -L- 367+73 - 367+79 BANK STABILIZATION < 0.01 13

16 -L- 373+71 - 375+47 2 @ 15' x 11' RCBC 0.05 100

16 -L- 372+94 - 375+80 CHANNEL CHANGE 0.06 0.04 156 84

SHEET 1 TOTALS*: 0.16 0.03 0.25 0.08 1587 410 0

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET OF 

(1) WETLAND TOTAL TAKES: SITE 1, 2A     (2) SITE 15 REMOVED DURING Y8 REDESIGN. NC DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

08/22/14 (REV. 07/21/16)

 WETLAND PERMIT IMPACT SUMMARY (SHEET 1)

WETLAND IMPACTS SURFACE WATER IMPACTS

ASHE COUNTY

US 221 FROM NORTH OF SOUTH FORK

NEW RIVER TO SOUTH OF US 194

42 43
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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)

17 -L- 376+62 - 376+92 (RT) BRIDGE REMOVAL / STREAM REBUILD < 0.01 30

19A -L- 377+95 - 378+10 (RT) 48" RCP < 0.01 58

19B -L- 377+87 - 378+05 (RT) BANK STABILIZATION < 0.01 18

20 -L- 379+29 - 380+60 (RT) ROADWAY FILL 0.04 0.02

21 -L- 379+35 - 382+07 (LT) ROADWAY FILL 0.03 283

22 -L- 381+94 - 382+14 (RT) BANK STABILIZATION < 0.01 21

23 -L- 393+88 - 395+82 (RT) ROADWAY FILL / DITCH 0.01 < 0.01 163 45

24 -L- 401+93 - 402+07 (RT) BANK STABILIZATION < 0.01 16

25A -L- 401+78 - 402+54 (LT) 24" SIDE DRAIN & RCP 0.02 < 0.01 262 10

25B -L- 402+11 - 402+54 (LT) BERM BASE DITCH < 0.01 < 0.01 60 10

26 -L- 410+74 - 411+37 (RT) ROADWAY FILL 0.01

26 -L- 410+66 - 410+87 (RT) BANK STABILIZATION < 0.01 < 0.01 13 12

27 -L- 419+51 - 419+68 (RT) BANK STABILIZATION < 0.01 17

28 -L- 426+42 - 426+59 (RT) BANK STABILIZATION < 0.01 17

29 -L- 437+41 - 438+11 (RT) 30" RCP < 0.01 < 0.01

30 -L- 441+00 - 441+13 (RT) 24" RCP < 0.01

31 -L- 446+23 - 446+44 (RT) BANK STABILIZATION < 0.01 20

32 -Y4- 16+00 -16+17 (RT) 24" RCP < 0.01 < 0.01 30 12

BANK STABILIZATION < 0.01 8

SHEET 1 TOTALS 0.16 0.03 0.25 0.08 1587 410

PROJECT TOTALS*: 0.22 0.05 0.34 0.09 2573 529 0

*Rounded totals are sum of actual impacts

NOTES:

ATN Revised  3/12/13 SHEET OF 

 WETLAND PERMIT IMPACT SUMMARY (SHEET 2)

WETLAND IMPACTS SURFACE WATER IMPACTS

ASHE COUNTY

US 221 FROM NORTH OF SOUTH FORK

NEW RIVER TO SOUTH OF US 194

(1) WETLAND TOTAL TAKES: SITE 20, 26     (2) SITE 18 REMOVED DURING Y9 REDESIGN. NC DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

08/22/14 (REV. 07/21/16)

43 43
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          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

L 255+71 5 LT 0402 2916.9 1 1 1

L 259+11 11 RT 0404 2943.7 1 1

L 261+22 11 RT 0406 2961.0 1 1

0406 0404 2956.2 2939.0 0.4 212

L 261+36 72 RT 0407 2961.7 1 1 1 1

0407 0406 2957.7 2957.0 1.1 64

L 263+50 11 RT 0408 2979.4 1 1

0408 0406 2973.1 2956.8 0.5 228

L 263+52 44 LT 0409 2976.3 1 1 1

0409 0408 2973.6 2973.3 56

L 264+14 65 LT 0410 1 60 24

Y1A 12+09 20 RT 0411 2900.7 2869.4 80 X X X

IN 0413 2973.0 2967.7 96

Y2 12+50 19 LT 0413 2970.4 1 1 1

0413 0414 2967.7 2967.3 80

Y2 11+75 10 LT 0414 2970.3 1 1 1

0414 0407 2967.3 2957.7 136

L 266+00 11 RT 0501 2999.3 1 1

0501 0408 2996.5 2976.6 0.6 252

L 269+00 11 RT 0502 3020.9 1 1

0502 0501 3017.3 2996.5 0.4 300

L 272+00 11 RT 0503 3036.7 1 1

0503 0502 3033.9 3018.2 300

L 273+00 64 LT 0504 3034.5 1 1 1

0504 OUT 3031.5 3018.2 52 X X X 1

L 273+00 61 RT 0505 3040.0 1 1 1 1

0505 0504 3036.0 3031.8 0.6 124

Y3 11+50 27 LT 0506 3010.6 1 3.7 1 1 60

0506 OUT 3001.9 2993.7 80

L 269+00 61 RT 0507 3020.3 1 1 1

0507 0502 3017.6 3017.3 48

L 266+32 99 LT 0508 2959.0 1 1

L 265+45 30 RT 0509 2975.1 1 1

0509 0508 2971.4 2955.3 152

L 267+69 80 RT 0510 3000.5 1 5.0 2.6 1 1 12

0510 0508 2987.9 2955.3 224

L 272+31 76 LT 0511 1 20

L 272+49 69 LT 0512 1 20

L 265+64 57 LT 0513 1 64

L 279+80 61 RT 0601 3046.3 1 1.7 1 1

0601 OUT 3039.6 3031.7 0.6 140

L 280+20 69 RT 0602 3044.0 1 1 1 1

0602 0601 3039.8 3039.6 0.4 36

DRW3 11+77 37 RT 0603 1

0603 0604 3082.6 3039.0 116 X X X 1

L 282+00 60 RT 0604 3042.0 1 3.7 1 1

0604 OUT 3033.3 3016.5 168

L 285+00 61 RT 0605 3030.4 1 0.5 1 1

248 252 572 212 1284 376 15 14.6 2.6 1 1 1 3 9 8 3 10 5 1 4 164 1 1 2 1 1 1 96SHEET TOTALS  

SPRING BOX, PVC PIPE

SPRING BOX, PVC PIPE

SPRING BOX, PVC PIPE

Convert TBJB to DI

Convert TBJB to 2GI

SD TB2GI

SPRING BOX, PVC PIPE, REMOVE 15" CMP

REMOVE PART 24" RCP

REMOVE 15" CMP



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".

A B

FT. FT. FT. % CY EACH LIN. FT. LIN. FT. CY CY CY LIN. FT.15
" 

W
EL

D
ED

 S
TE

EL
 P

IP
E 

0.
28

" 
TH

IC
K

, G
R

A
D

E 
B

   
   

   
 

IN
 S

O
IL

24
" 

W
EL

D
ED

 S
TE

EL
 P

IP
E 

0.
38

" 
TH

IC
K

, G
R

A
D

E 
B

   
   

   
 

IN
 S

O
IL

EN
D

W
A

LL
S

ST
D

. 8
38

.0
1 

O
R

 S
TD

. 8
38

.1
1

(U
N

LE
SS

 N
O

TE
D

 O
TH

ER
W

IS
E)

0'
 T

H
R

U
  5

'

5'
 T

H
R

U
  1

0'

  C
O

N
VE

R
T 

EX
IS

TI
N

G
 J

.B
. T

O
 D

.I.

  B
ER

M
 D

IT
C

H
 O

U
TL

ET
 S

TD
. 8

50
.1

0 
(P

ER
 E

A
C

H
)

 T
.B

.J
.B

. S
PE

C
IA

L 
D

ES
IG

N

  G
.D

.I.
 T

YP
E 

"D
" 

ST
D

. 8
40

.1
9 

O
R

 S
TD

. 8
40

.2
8

  C
.B

. S
TD

. 8
52

.0
5

  G
.D

.I.
 T

YP
E 

"B
" 

ST
D

. 8
40

.1
8 

O
R

 S
TD

. 8
40

.2
7

  O
PE

N
 T

H
R

O
A

T 
C

.B
. S

TD
. 8

40
.0

4 
O

R
 S

TD
. 8

40
.0

5

C
O

N
C

R
ET

E
TR

A
N

SI
TI

O
N

A
L

SE
C

TI
O

N

  D
.I.

 F
R

A
M

E 
A

N
D

 G
R

A
TE

S 
ST

D
. 8

40
.1

6

  D
.I.

 S
TD

. 8
52

.0
4 

O
R

 S
TD

. 8
52

.0
6

QUANTITIES
FOR DRAINAGE
STRUCTURES

10
' A

N
D

 
A

B
O

VE

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

  G
.D

.I.
 (W

.S
. F

LA
T)

 F
R

A
M

E 
W

/ 2
 G

R
A

TE
S 

ST
D

. 8
40

.2
0

  G
.D

.I.
 (W

.S
. S

A
G

) F
R

A
M

E 
W

/ G
R

A
TE

 S
TD

. 8
40

.2
2

  T
.B

.J
.B

. S
TD

. 8
40

.3
4

  6
" 

SP
R

IN
G

 B
O

X 
PI

PE

 T
.B

. 2
G

I S
PE

C
IA

L 
D

ES
IG

N

  1
5"

 S
ID

E 
D

R
A

IN
 P

IP
E 

EL
B

O
W

  C
O

N
VE

R
T 

EX
IS

TI
N

G
 D

.I.
 T

O
 J

.B
.

  1
8"

 S
ID

E 
D

R
A

IN
 P

IP
E 

EL
B

O
W

 2
4"

 S
ID

E 
D

R
A

IN
 P

IP
E 

EL
B

O
W

C
O

N
VE

R
T 

TB
2G

I T
O

 J
B

 W
/ S

LA
B

 L
ID

 S
PE

C
. D

SN
.

SHEET NO.

3D-2

PROJECT NO.

R-2915C

C. S. PIPE

30
" 

W
EL

D
ED

 S
TE

EL
 P

IP
E 

0.
47

" 
TH

IC
K

, G
R

A
D

E 
B

   
   

   
 

IN
 S

O
IL

CORRUGATED STEEL

G.D.I.

TRAFFIC BEARING DROP INLET

JUNCTION BOX

GRATED DROP INLET

WIDE SLOT

D.I.

M.H.
NARROW SLOT

W.S.

T.B.D.I.

H.D.P.E.

T.B.J.B.

W
S

R
A

L-
11

09
B

TRAFFIC BEARING JUNCTION BOX

J.B.

DROP INLET

R.C.

  P
IP

E 
R

EM
O

VA
L

  1
5"

 P
IP

E 
EN

D
 S

EC
TI

O
N

  C
O

N
VE

R
T 

EX
IS

T.
 D

I T
O

 3
G

I S
PE

C
IA

L 
D

ES
IG

N

  C
O

N
C

R
ET

E 
A

N
D

 B
R

IC
K

 P
IP

E 
PL

U
G

 S
TD

. 8
40

.7
1

  1
8"

 C
.S

. E
LB

O
W

  B
ER

M
 D

IT
C

H
 O

U
TL

ET
 S

PE
C

IA
L 

D
ES

IG
N

  G
.D

.I.
 (W

.S
. S

A
G

) F
R

A
M

E 
W

/ 2
 G

R
A

TE
S 

ST
D

. 8
40

.2
2

   
D

R
A

IN
A

G
E 

ST
R

. S
TE

PS
, S

TD
. 8

40
.6

6

36 3030 12 24 48

C.A.A.
ABBREVIATIONS

CATCH BASIN

P.V.C. POLYVINYL CHLORIDE

CORRUGATED ALUMINIUM ALLOY

  F
LO

W
A

B
LE

 F
IL

L

N.S.

C.B.

REMARKS

C.S.

REINFORCED CONCRETE

  P
R

EF
O

R
M

ED
 S

C
O

U
R

 H
O

LE
 (P

ER
 E

A
C

H
)

MANHOLE

  C
O

N
C

R
ET

E 
C

O
LL

A
R

S 
C

L.
 "

B
" 

ST
D

. 8
40

.7
2

  3
6"

 C
.S

. E
LB

O
W

HIGH DENSITY POLYETHYLENE

  3
0"

 C
.S

. E
LB

O
W

4212 15

  1
5"

 C
.S

. E
LB

O
W

  T
.B

.D
.I.

 S
TD

. 8
40

.3
5

  B
ER

M
 D

IT
C

H
 O

U
TL

ET
 S

TD
. 8

50
.1

1 
(P

ER
 E

A
C

H
)

  D
.I.

 S
TD

. 8
40

.1
4 

O
R

 S
TD

. 8
40

.1
5

THICKNESS
OR GAUGE

15

M
IN

IM
U

M
 R

EQ
U

IR
ED

 S
LO

PE

Side Drain Pipe
(RCP, CSP, CAAP, or HDPE)

42 4812

  D
O

 N
O

T 
U

SE
 C

SP

O
FF

SE
T

ST
R

U
C

TU
R

E 
N

U
M

B
ER

  F
R

O
M

  T
O

2418

  D
O

 N
O

T 
U

SE
 C

A
A

P

LIST OF PIPES, ENDWALLS, ETC. (FOR PIPES 48 INCHES & UNDER)

4824 48

LINE &
STATION

SIZE

  I
N

VE
R

T 
EL

EV
A

TI
O

N

  T
O

P 
EL

EV
A

TI
O

N

  I
N

VE
R

T 
EL

EV
A

TI
O

N

R. C. PIPE
CLASS IV

42 3615 1842

.0
64

3618

.1
09

.1
09

36

  D
O

 N
O

T 
U

SE
 R

C
P

30 30

.0
79

18 24

  G
.D

.I.
 T

YP
E 

"A
" 

ST
D

. 8
40

.1
7 

O
R

 S
TD

. 8
40

.2
6

NOTE:
TOTAL LIN. FT.

FOR  PAY
QUANTITY
SHALL BE

A + (1.3 X B)

R. C. PIPE
CLASS III

  J
.B

. S
TD

. 8
40

.3
1 

O
R

 S
TD

. 8
40

.3
2

 3
6"

 S
ID

E 
D

R
A

IN
 P

IP
E 

EL
B

O
W

  D
O

 N
O

T 
U

SE
 H

D
PE

  D
O

 N
O

T 
U

SE
 P

VC

.0
64

.0
79

COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

0605 OUT 3024.9 3008.0 168

L 287+00 98 RT 0606 1

0606 0607 3033.5 3016.9 1.1 36 X 1

L 287+00 61 RT 0607 3020.4 1 1 1

0607 0608 3016.9 3016.6 0.4 72

L 287+00 11 LT 0608 3026.2 1 1

0608 0609 3016.6 3013.9 0.5 44

0609 OUT 3013.9 2979.5 1.8 72 X X X 2

L 287+00 55 LT 0609 3017.7 1 1

L 13+42 0 CL 0610 OUT 3063.2 3036.8 80 X 1

DRW3A 10+23 7 RT 0611 40 X

0701 OUT 2932.4 2925.9 64

L 294+16 106 LT 0701 2941.1 1 3.7 1

L 293+73 11 LT 0702 2986.1 1 1

L 293+50 61 RT 0703 2981.5 1 2.8 1 1 1

0703 0702 2973.7 2966.0 0.8 76

L 296+35 11 LT 0704 2973.5 1 1

0704 0702 2970.8 2969.5 260

L 297+50 64 RT 0705 2967.0 1 1 1

0705 0707 2964.3 2915.7 1.6 170 X X X 2

L 298+96 98 LT 0706 2906.2 1 2.3 1

0706 0711 2898.9 2889.5 104

L 299+21 59 RT 0707 2917.0 1 2.3 1

L 299+39 137 RT 0708 2923.8 4.900

0708 0707 2918.5 2911.2 80

L 301+34 44 LT 0709 2961.9 1 1 1

0709 0712 2959.2 2890.9 2.7 108 X X X 2

L 301+34 11 RT 0710 2964.9 1 1

0710 0709 2962.1 2959.2 56

L 298+31 180 LT 0711 2895.3 1 2.3 1

0711 OUT 2888.0 2887.8 24

L 305+40 61 LT 0802 2966.3 1 1 1

0802 OUT 2963.3 2956.8 96 1

L 305+41 5 LT 0803 2970.3 1 1 1 1

0803 0802 2967.1 2963.5 56

L 306+50 72 RT 0804 2971.9 1 1 1

0804 0803 2969.1 2967.1 132

L 307+91 2 RT 0805 2980.0 1 1 1

0805 0807 2977.3 2976.7 108

L 309+00 98 LT 0806 2980.2 1 1 1

L 309+00 2 RT 0807 2984.5 1 3.0 1 1

0807 0806 2976.5 2976.0 0.5 100

L 309+00 61 RT 0808 2980.3 1 1 1

0808 0807 2977.6 2977.1 0.7 60

398 108 208 248 440 180 424 4.900 16 16.4 1 1 1 1 7 8 1 6 5 6 4 3 1 1 1SHEET TOTALS  

SD TB2GI

REMOVE HW



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

L 310+50 61 LT 0809 2989.0 1 1 1

0809 0806 2986.3 2976.2 156

L 313+00 98 LT 0810 2994.5 1 4.0 1 1

L 313+00 68 LT 0811 2992.4 1 1.8 1 1

0811 0810 2985.6 2985.5 28

L 313+00 11 LT 0812 2994.9 1 4.0 1 1

0812 0811 2985.9 2985.6 56

L 312+71 60 RT 0813 2989.3 1 1 1

0813 0812 2986.5 2986.1 0.4 76

L 315+50 96 LT 0814 2991.7 1 1 1

0814 0901 2988.9 2988.4 100

L 315+64 62 RT 0815 32 1

L 316+50 97 LT 0901 2992.6 1 1 1

0901 0902 2988.4 2987.9 104

L 316+60 5 RT 0902 2994.4 1 1.5 1 1 1

0902 0903 2987.9 2986.1 68

L 316+75 71 RT 0903 2988.8 1 1 1

0903 0904 2985.8 2984.0 0.6 76

L 317+56 74 RT 0904 2987.0 1 1 1 1 1

L 318+11 44 LT 0905 2992.7 1 1 1

0905 0906 2990.0 2989.8 36

L 318+48 44 LT 0906 2992.8 1 1 1

0906 0907 2989.8 2989.6 40

L 318+48 5 LT 0907 2993.6 1 1 1 1

0907 0904 2989.6 2984.3 120

L 321+29 44 LT 0908 2996.3 1 1 1

0908 0906 2993.6 2990.0 280

0909 OUT 2923.5 2919.8 72 24

L 317+59 115 LT 0909 2927.7 1 1

L 322+00 61 RT 0910 2994.9 1 1 1

0910 0912 2991.9 2991.5 68

L 321+97 92 RT 0911 1

0911 0910 3007.3 2991.9 0.6 32 X 1

L 322+70 61 RT 0912 2996.2 1 1 1

0912 OUT 2991.5 2990.7 0.6 128

L 326+57 61 RT 0913 3006.3 1 5.0 1 1 1

0913 0914 2996.3 2991.0 0.9 56

L 326+47 7 RT 0914 2994.8 1 1

0914 OUT 2991.0 2975.0 133

L 327+08 7 RT 0915 60 1

L 328+00 61 LT 0916 3009.2 1 1 1

0916 0917 3006.4 3004.9 124

L 327+81 61 RT 0917 3008.9 1 1 1 1

0917 0913 3004.6 2996.8 1.8 124

L 332+20 56 LT 1001 3017.9 1 1 1

1001 1004 3015.2 3014.2 176

L 333+14 136 LT 1002 2958.5 1 0.9 1

1002 1003 2952.6 2925.3 104

L 333+40 236 LT 1003 2929.3 1 0.5 1

1003 OUT 2923.8 2920.2 20

32 32 124 356 480 56 72 924 133 24 17.7 2 2 2 3 14 7 3 11 3 1 1 60 1 1 1 1 1 24SHEET TOTALS  

REMOVE PART 30" CMP

TB SPRING BOX, DIP PIPE

CONVERT EXIST. DI TO 3GI SPECIAL DESIGN



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

L 334+00 56 LT 1004 3020.9 1 1.7 1 1 1

1004 1005 3014.2 3013.6 0.3 124

L 334+00 68 RT 1005 3017.1 1 1 1

1005 OUT 3013.6 3010.5 1.4 52 X X

L 337+00 61 RT 1006 3024.2 1 1 1

1006 1008 3021.2 3020.2 196

L 337+00 197 RT 1007 1

1007 1006 3086.7 3021.2 136 X 1

L 339+00 61 RT 1008 3025.6 1 0.9 1 1

1008 1016 3019.7 3015.6 60

L 339+06 173 RT 1009 1

1009 1008 3079.2 3022.6 112 X 1

L 342+25 44 LT 1010 3025.7 1 5.0 0.3 1 1 1

1010 OUT 3015.4 2999.2 2.1 52 X X X 2

L 335+70 56 LT 1011 3024.7 1 1 1

1011 1004 3021.9 3018.1 168

L 342+25 61 RT 1012 3022.9 1 2.0 1 1

1012 1010 3015.9 3015.4 0.3 104

L 343+75 61 RT 1013 3019.7 1 1 1

1013 1012 3016.9 3016.2 148

IN 1014 3005.6 3003.1 52

L 332+70 37 RT 1014 3007.4 1 1

1014 1002 3003.1 2954.1 178

L 336+81 208 LT 1015 1 32

L 338+91 0 CL 1016 3019.3 1 1

1016 OUT 3015.6 3008.7 100

L 347+05 71 LT 1101 3009.0 1 2.6 1 1

1101 1118 3001.4 2973.2 140

L 348+49 87 LT 1118 2978.0 1 1

1118 OUT 2973.2 2972.9 28

L 346+84 49 LT 1102 0.7640

1102 1101 3001.5 3001.4 28

L 346+33 5 RT 1103 3011.3 1 1

L 346+33 61 RT 1104 3014.0 1 1 1

1104 1103 3009.5 3006.5 56

L 346+33 90 RT 1105 1

1105 1104 3019.0 3009.5 28 X 1

L 349+00 11 RT 1106 3009.8 1 1 1

1106 1108 3007.1 3004.8 148

L 350+50 44 LT 1107 3005.4 1 1 1

1107 1108 3002.7 3002.4 56

L 350+50 11 RT 1108 3007.5 1 1 1

1108 1111 3002.4 3001.7 136

IN 1109 3007.8 3003.5 120 X X 1

L 350+50 68 RT 1109 3006.3 1 1 1

1109 1120 3003.5 2960.0 2.3 92 X X X 2

L 351+86 44 LT 1110 3004.7 1 1 1

1110 1112 3001.4 2999.7 0.4 64

L 351+86 11 RT 1111 3006.9 1 0.2 1 1

1111 1110 3001.7 3001.4 0.3 56

264 300 28 148 300 60 52 252 752 100 178 20 12.4 0.3 1 12 8 8 4 1 3 32 2 1 2 4 1 2 1 0.7640SHEET TOTALS  

SPRING BOX, PVC PIPE

SD BDO



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

L 352+50 64 LT 1112 3002.4 1 1 1

1112 OUT 2999.4 2998.0 36 1

L 353+01 5 LT 1113 3006.8 1 1 1 1

1113 1112 3003.6 2999.7 76

L 354+25 71 RT 1114 3005.5 1 1 1

1114 1120 3002.8 2960.0 0.6 284

L 356+05 44 LT 1115 3009.9 1 1.4 1 1

1115 OUT 3003.5 2970.1 0.3 92 X X X 1

L 356+00 61 RT 1116 3007.0 1 1 1

1116 1115 3004.0 3003.5 104

L 356+08 107 RT 1117 1

1117 1116 3027.5 3004.0 48 X 1

1201 1 30

L 359+01 68 LT 1202 2984.1 1 1

1202 OUT 2980.9 2965.7 0.4 72 1 12

L 359+11 15 RT 1203 2997.2 1 1

L 359+00 61 RT 1204 3006.1 1 2.2 1 1

1204 1203 2998.9 2994.0 44

L 359+00 74 RT 1205 1

1205 1204 3009.7 3003.1 12 1

1206 OUT 2952.8 2951.7 52

L 361+30 107 LT 1206 2964.7 1 5.0 1.9 1

1216 1206 2985.7 2961.9 120

L 361+28 13 RT 1216 3025.6

IN 1216 2992.0 2985.7 68

L 362+50 11 LT 1207 3002.9 1 1 1

1207 1208 3000.1 2994.9 168

L 364+20 5 RT 1208 2998.1 1 1 1 1

1208 1209 2994.9 2994.0 88

L 365+07 11 LT 1209 2996.8 1 1 1

1209 OUT 2985.2 2978.8 64

L 367+87 163 RT 1212 1

1212 1217 3011.6 2981.0 1.2 60 X 1

L 367+87 102 RT 1217 2985.8 1 1 1

1217 1211 2981.0 2980.7 0.3 56

L 367+50 61 RT 1211 2986.7 1 1.0 1 1

1211 1210 2980.7 2978.6 0.7 72

L 366+99 11 LT 1215 2991.9 1 1 1

1215 1210 2989.2 2987.9 48

L 367+50 11 LT 1210 2990.6 1 1 1

1210 1213 2978.6 2956.8 60

L 367+68 70 LT 1213 2960.1 1 1

1213 OUT 2956.8 2956.2 0.7 16

L 371+50 44 LT 1301 2978.7 1 1 1

1301 OUT 2975.7 2957.5 1.6 36 X X X 2 1

176 60 84 284 184 264 444 180 18 9.6 1.9 2 2 2 2 6 6 6 4 1 4 30 4 1 2 2 1 2 12SHEET TOTALS  

REMOVE PART 18" RCP

SPRING BOX, PVC PIPE



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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CHECKED BY:

Benton Carroll DATE:
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L 371+50 11 RT 1302 2981.4 1 1

1302 1301 2977.6 2975.9 0.7 56

L 371+50 63 RT 1303 2980.6 1 1 1

1303 1302 2977.9 2977.6 0.4 52

L 369+06 50 LT 1316 2985.0 1 1 1

1316 1318 2982.3 2979.8 4

L 369+06 44 LT 1318 2983.5 1 1 1

1318 1319 2980.8 2979.8 120

L 370+29 44 LT 1319 2982.6 1 1 1

1319 1301 2979.8 2975.9 116

L 373+50 77 RT 1304 2976.6 1 1 1 1

1304 OUT 2972.6 2954.2 0.9 184

L 375+15 44 LT 1305 2970.0 1 1 1

1305 1317 2967.3 2959.8 24 X X X 2

Y8REV 11+90 21 RT 1317 2962.0 1 1 1

1317 OUT 2959.8 2949.0 100 X X

L 375+15 11 RT 1306 2973.2 1 1 1

1306 1305 2970.5 2967.3 56

L 377+37 61 LT 1307 2965.5 1 1 1 1

1307 1309 2961.5 2961.1 76

L 377+37 11 RT 1308 2971.6 1 1 1

1308 OUT 2968.9 2968.5 64 1

L 378+16 61 LT 1309 2965.9 1 1 1

1309 1310 2961.1 2960.8 64

L 378+11 3 RT 1310 2966.6 1 0.8 1

L 378+07 49 RT 1311 2966.0 1.0126

1311 OUT 2960.4 2959.9 40

L 379+28 61 LT 1312 2967.8 1 1 1

1312 1309 2965.1 2963.2 108

L 379+16 11 RT 1313 2972.4 1 1 1

1313 OUT 2969.6 2968.1 60 1

Y9REV 14+00 25 RT 1314 2968.0 1 1 1 1

1314 OUT 2965.0 2963.7 68 1

L 382+04 79 LT 1401 1

1401 1402 2978.4 2970.7 18 X 1 30

L 382+04 61 LT 1402 2975.2 1 1 1

1402 OUT 2970.7 2968.9 148

L 382+75 44 RT 1403 2980.3 1 1 1

1403 OUT 2975.5 2973.2 0.6 20 1

L 384+65 61 LT 1404 2983.8 1 1 1 1

1404 1402 2979.5 2970.7 1.0 256

L 384+16 44 RT 1405 2985.0 1 1 1

1405 1403 2982.2 2977.5 0.5 140

L 387+14 11 LT 1406 2995.8 1 1 1

1406 1407 2993.1 2992.1 56

L 387+14 44 RT 1407 2994.8 1 1 1

1407 1413 2992.1 2987.1 148

L 391+50 11 LT 1408 3008.0 1 1 1

1408 1409 3003.7 3003.4 56

L 391+50 44 RT 1409 3006.2 1 1 1

124 18 556 324 64 148 40 760 23 0.8 1 1 3 13 13 4 9 1 6 1 2 1 4 1.0126 30SHEET TOTALS  
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          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

1409 OUT 3001.7 2983.1 1.3 36 X X X 2 1

L 391+50 61 LT 1410 3006.7 1 1 1

1410 1408 3003.9 3003.7 48

L 387+14 65 LT 1411 2993.0 1 1 1

1411 1404 2990.3 2979.5 0.6 48 X X

L 388+52 11 LT 1412 3000.6 1 1

1412 1406 2997.9 2993.1 136

L 385+65 44 RT 1413 2989.9 1 1 1

1413 1405 2987.1 2982.2 0.4 148

DRW9 13+03 1 RT 1414 28 X

L 394+00 202 LT 1501 1

1501 1502 3075.0 3000.8 128 X 1

L 394+00 71 LT 1502 3005.0 1 1 1 1

1502 OUT 3000.0 2985.3 160

L 397+00 60 LT 1503 3006.6 1 1 1 1

1503 1502 3002.3 3000.5 0.6 288

L 394+54 11 RT 1504 3010.3 1 1 1

1504 1505 3007.6 3006.8 144

L 396+00 11 RT 1505 3011.5 1 1 1

1505 1506 3006.8 3005.8 200

L 398+00 11 RT 1506 3013.0 1 1 1

1506 OUT 3005.8 2992.5 92 1

L 401+00 11 RT 1507 3015.2 1 1 1

1507 1506 3012.5 3010.3 300

L 402+11 196 LT 1508 1

1508 1509 3078.0 3006.4 0.4 128 X 1

L 402+00 61 LT 1509 3009.9 1 1 1

1509 1514 3006.3 3005.5 84

L 404+00 11 RT 1510 3017.4 1 1 1

1510 OUT 3014.6 3006.4 92 1

L 406+00 61 LT 1511 3016.6 1 1 1 1

1511 1513 3012.4 3012.0 0.4 72

L 399+50 60 LT 1512 3008.2 1 1 1

1512 1503 3005.5 3002.6 236

L 406+00 11 RT 1513 3020.0 1 1 1

1513 OUT 3012.0 3007.3 0.6 68 1

L 402+00 26 RT 1514 3009.3 1 1

1514 1515 3005.5 2997.2 80

L 402+00 107 RT 1515 3001.0 1 1

1515 OUT 2997.2 2997.1 8

L 407+89 11 LT 1602 3024.0 1 1 1

1602 1513 3021.3 3017.3 188

L 408+71 9 LT 1603 3025.8 1 1 1

1603 1602 3023.0 3021.3 80

L 409+81 11 LT 1604 3028.1 1 1 1

1604 1603 3025.3 3023.0 108

L 410+00 177 LT 1605 1

1605 1606 3087.8 3024.6 1.6 115 X 1

L 410+00 61 LT 1606 3027.6 1 1 1

1606 1607 3024.6 3024.1 0.5 104

112 243 128 284 532 92 1396 92 240 20 3 6 11 3 8 1 1 10 2 2 1 2 1 4SHEET TOTALS  



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

L 411+00 61 LT 1607 3029.8 1 2.1 1 1 1

1607 1608 3022.7 3013.4 0.6 92

L 410+98 31 RT 1608 3017.2 1 1 4

L 412+00 11 LT 1609 3032.3 1 1 1

1609 1610 3029.6 3028.8 148

L 413+50 11 LT 1610 3035.2 1 1 1

1610 1611 3028.6 3027.6 0.6 148

L 415+00 11 LT 1611 3038.1 1 1 1

1611 OUT 3027.6 3023.6 0.8 172

L 415+51 314 LT 1612 1

1612 1613 3157.5 3035.4 252 X 1

L 415+50 61 LT 1613 3038.4 1 1 1

1613 1614 3035.4 3034.6 152

L 417+00 61 LT 1614 3040.3 1 1.2 1 1 1

1614 OUT 3034.1 3026.9 0.4 188

L 419+71 61 LT 1616 3043.2 1 1 1 1

1616 1617 3039.0 3038.4 0.5 60

L 419+71 0 CL 1617 3041.9 1 1

L 413+50 61 LT 1618 3034.6 1 1 1 1

1618 1610 3030.3 3030.1 0.5 48

1619 OUT 3023.9 3023.8 0.5 8

L 419+62 84 RT 1619 3027.1 1 1

L 424+75 152 LT 1701 1

1701 1702 3097.3 3047.2 92 X 1

L 424+75 61 LT 1702 3052.5 1 0.3 1 1

1702 1703 3047.2 3046.4 172

L 426+50 61 LT 1703 3055.8 1 4.5 1 1

1703 1704 3046.4 3044.2 68

L 426+50 10 RT 1704 3048.5 1 1

1704 OUT 3044.2 3042.2 64

L 426+02 10 RT 1705 50 1

L 430+41 102 RT 1706 3062.0 1 1 1

1706 OUT 3059.2 3036.1 52 2 1

IN 1801 3050.2 3043.0 68 3.800

L 436+04 4 RT 1801 1 0.3 1

L 435+99 65 RT 1802 3048.0 0.8856

1802 OUT 3041.8 3041.8 4 4

L 437+76 11 LT 1803 3057.3 1 1 1

1803 1806 3054.6 3054.2 68

L 438+33 13 RT 1804 3051.8 1 1

1805 OUT 3042.4 3042.2 40

L 438+07 63 RT 1805 3048.3 1 0.9 1

IN 1806 3048.0 3047.6 68

L 438+45 10 LT 1806 3057.4 1 1 1

1806 1804 3047.6 3047.5 28

IN 1807 3057.8 3052.8 68

L 441+15 11 LT 1807 3059.5 1 1 1

1807 OUT 3052.8 3052.4 80

L 443+50 62 LT 1808 3060.3 1 1 1

1808 1809 3057.6 3057.3 56

52 252 92 56 440 428 376 72 216 148 64 3.800 22 9.3 6 3 7 4 8 4 3 6 50 1 2 1 1 1 1 1 0.8856 8SHEET TOTALS  

REMOVE PART 24" RCP

REMOVE PART 42" RCP

TB SPRING BOX, DIP PIPE



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

L 443+24 11 LT 1809 3061.3 1 1 1

1809 OUT 3057.3 3053.3 0.4 76

L 434+55 61 LT 1810 32 1

L 437+76 72 LT 1811 52

Y13 10+70 30 LT 1812 49

IN 1903 3056.1 3055.1 128

L 452+75 61 LT 1904 3065.0 1 1 1

1904 OUT 3062.0 3060.2 136 1

L 454+50 60 LT 1905 3066.4 1 1 1

1905 1904 3063.4 3062.0 172

L 454+78 11 RT 1906 3070.5 1 1 1

1906 1905 3067.7 3063.7 76

L 455+75 53 LT 1907 3068.2 1 0.6 1 1

1907 1908 3062.6 3062.3 32

L 455+75 19 LT 1908 3067.8 1

L 456+71 43 LT 1909 3069.8 1 1 1

1909 1911 3067.0 3066.8 52

L 455+33 11 RT 1910 3071.0 1 1 1

1910 1906 3068.3 3067.7 52

L 456+71 10 RT 1911 3072.4 1 1 1

1911 OUT 3066.8 3065.4 48 1

L 454+50 122 LT 1912 1

1912 1905 3090.4 3063.4 60 X 1

Y15 12+28 26 LT 1913 36

Y15 13+02 39 LT 1914 60

L 455+75 62 LT 1916 3073.9 1 5.0 1.2 1 1

1916 1907 3062.7 3062.6 8

L 454+60 61 RT 1917 3067.9 1 1 1

1917 EXIST 3065.2 3061.6 116

L 459+01 0 CL 2001 3073.7 1 1 1

2001 2012 3070.0 3067.9 20

L 460+00 3 LT 2002 3074.7 1 1 1

2002 2001 3072.0 3071.0 96

L 459+50 49 LT 2003 3072.7 1 1 1

2003 2004 3068.2 3067.7 96

L 460+50 68 LT 2004 3069.6 1 1 1

2004 2007 3067.7 3067.6 20

L 461+51 63 LT 2005 28

L 460+50 49 LT 2007 3070.9 1

L 460+51 17 RT 2008 3074.0 1

L 459+01 19 RT 2012 3074.8 1

IN 2101 2935.3 2926.2

161 156 412 328 128 260 14 5.6 1.2 7 1 7 7 6 1 1 3 1 1 2SHEET TOTALS  



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges
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Y4 16+21 37 RT 2101 2930.0

2101 OUT 2926.2 2926.0 24 100

Y4 20+78 0 CL 2102 60 55

Y4 18+15 29 LT 2103 46

DRW11 10+23 6 RT 2301 36

DRW11 10+78 11 LT 2302 32

L 433+98 41 RT 3

L 322+60 22 LT 3

L 333+00 43 LT 21 102

L 452+71 26 RT 3

L 405+95 47 RT 3

L 312+89 31 LT 3 40

L 287+26 64 LT 8 8

L 407+56 42 RT 3

L 337+05 48 LT 7

L 361+23 40 LT 8

L 352+71 13 LT 6 60

L 351+43 32 LT 235

L 356+15 28 LT 3

L 302+56 20 LT 128

L 339+67 18 LT 3

L 326+55 56 LT 17 8

L 341+99 35 LT 4

L 367+84 36 LT 12 4

L 393+82 31 RT 3

L 401+75 77 RT 6

L 399+59 76 RT 4

L 263+97 30 RT 5

L 443+19 34 RT 3 8

L 419+75 52 RT 4

L 416+74 87 RT 2

L 434+88 82 LT 100

L 435+99 67 RT 4

L 441+12 33 RT 41

L 426+12 41 RT 46

L 426+12 89 RT 42

Y15 13+72 17 RT 21

Y15 12+65 8 RT 97

Y15 12+32 14 LT 21

L 446+36 107 LT 35

L 446+29 93 LT 116

L 446+63 20 LT 41

L 446+39 26 RT 50

L 446+34 127 RT 49

L 293+71 5 LT 8

L 290+22 73 LT 45

L 308+95 70 LT 50

L 449+63 5 RT 120

L 450+84 9 RT 60

L 451+69 6 RT 29

114 24 60 496 1360SHEET TOTALS  

REMOVE 15" CMP

REMOVE 2 HW

REMOVE MH, REMOVE PART OF 24" RCP

REMOVE HW

REMOVE PART OF 18" RCP

REMOVE HW

REMOVE JB, REMOVE 18" RCP

REMOVE 15" CMP

REMOVE 36" CMP

REMOVE PART OF 24" RCP

REMOVE 15" CMP

REMOVE 15" CMP

REMOVE 18" RCP

REMOVE HW, REMOVE 54" RCP

REMOVE 18" RCP

REMOVE DI & HW, REMOVE 18" RCP

REMOVE PART 24" RCP

REMOVE JB, REMOVE 12" HDPE

REMOVE HW, REMOVE 18" RCP

REMOVE 24" CMP

REMOVE 24" CMP

REMOVE DI, REMOVE 18" RCP

REMOVE HW & DI, REMOVE 18" CMP

REMOVE HW

REMOVE HW

REMOVE DI, REMOVE 12" RCP

REMOVE 18" CMP

REMOVE 18" RCP

REMOVE SPRING BOX & HW, REMOVE 66" RCP

REMOVE PART OF 10" CMP

REMOVE HW, REMOVE PART OF 42" RCP

REMOVE DI, REMOVE 15" HDPE

REMOVE HW

REMOVE 2 HW



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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L 318+28 37 RT 157

L 365+10 40 LT 40

L 347+58 69 LT 146

Y4 11+18 104 RT 75

L 284+98 7 LT 45

L 454+33 56 RT 44

L 458+00 19 RT 0.090

L 456+87 28 LT 223

L 282+21 20 RT 42

L 460+49 73 LT 47

Y4 14+28 60 RT 39

Y1A 12+11 4 RT 32

L 258+86 7 LT 60

Y2 13+31 35 LT 51

L 273+59 80 RT 48

DRW2 16+13 34 RT 22

L_DET 19+19 26 RT 2C01 3066.0 1 1 1

2C01 EXIST 3062.1 3055.4 16 16

L_DET 20+84 19 RT 2C02 32 32

L_DET 24+71 20 RT 2C03 3036.8 1 1 1

2C03 EXIST 3034.3 3033.8 28 0.4465 28

L_DET 27+10 47 RT 2C04 EXIST 3009.4 3001.6 20 0.4465 20

L_DET 30+25 35 LT 2D01 EXIST 2998.2 2994.3 12 0.4465 12

L_X01 15+87.66 23 RT 2B01 3005.4 1 1 1

2B01 EXIST 3002.5 3002.4 10 10

L_X01 10+00 20 RT 2B02 40 40

72 10 16 60 3 3 3 1.3395 0.090 1229

1329 1407 296 92 46 94 16 124 208 2596 3660 1508 500 400 72 40 6460 208 376 92 653 242 8.700 175 6 1 9 10 22 77 1 75 18 73 27 8 46 336 2 1 3 3 1 1 2 3 10 14 5 1 3 3 1 1 10 4 2 14 496 4.0017 0.090 275994.2

SHEET TOTALS  

TEMP. DRAINAGE, REMOVE W/ DETOUR

TEMP. DRAINAGE, REMOVE W/ DETOUR

TEMP. DRAINAGE, REMOVE W/ DETOUR

TEMP. DRAINAGE, REMOVE W/ DETOUR

TEMP. DRAINAGE, REMOVE W/ DETOUR

TEMP. DRAINAGE, REMOVE W/ DETOUR

REMOVE 15" RCP

REMOVE HW, REMOVE 28" RCP

REMOVE 18" CMP

REMOVE 18" CMP

REMOVE 18" CMP

REMOVE 24" CMP

REMOVE DI, REMOVE 18" RCP

REMOVE DI, REMOVE 24" CMP

TEMP. DRAINAGE, REMOVE W/ DETOUR

TEMP. DRAINAGE, REMOVE W/ DETOUR

REMOVE 18" RCP

REMOVE DI

REMOVE DI, REMOVE 15" RCP

REMOVE 18" RCP

REMOVE HW, REMOVE 18" RCP

TEMP. DRAINAGE, REMOVE W/ DETOUR

TEMP. DRAINAGE, REMOVE W/ DETOUR

REMOVE 18" CMP

REMOVE 18" CMP

REMOVE BDO, REMOVE 15" CMP

PROJECT TOTALS  



          Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for project construction stakeout.
                     See "Standard Specifications For Roads and Structures, Section 300-5".
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COMPUTED BY:

CHECKED BY:

Benton Carroll DATE:

DATE:Allen Hodges

1/26/16

1/27/16

L 302+32 103 LT 0712 2893.9 1 3.3 1

0712 OUT 2885.6 2883.6 108

L 302+82 62 RT 0713 2904.1 1 5.0 1

0713 0712 2894.1 2887.0 164

L 303+28 178 RT 0801 2907.4 5.900

0801 0713 2901.4 2897.3 124 136

IN 1120 2961.2 2957.9 84

L 351+44 57 RT 1120 2967.9 1

1120 1119 2956.9 2943.8 160

L 351+15 101 LT 1119 2953.8 1 5.0 1.0 1

1119 OUT 2942.8 2940.6 36

Y15 12+19 28 RT 1901 3063.6 1 2.3 1 1

1901 1902 3056.4 3055.7 124

Y15 13+45 29 RT 1902 3063.8 1 3.1 1 1 1

1902 1903 3055.7 3055.1 124

Y15 14+40 63 RT 1903 3062.7 1 2.6 1 1

1903 1918 3055.1 3052.4 124

L 446+40 1 LT 1918 3064.5 1 1 1

1918 OUT 3052.4 3049.6 84

Y15 11+78 35 RT 1915 3068.5 1 2.8 1 1 1

1915 1901 3060.7 3056.4 40

124 496 244 120 164 160 5.900 7 24.1 1.0 3 1 3 2 3 1 2 2

124 496 244 120 164 160 5.900 7 3 1 3 2 3 1 2 2PROJECT TOTALS  

SD JB W/ SLAB LID

1.5' SILLS IN PIPE

SD 84" HW, 1.5' SILLS IN PIPE

SD TBJB W/ MH

SD 84" HW, 1.5' SILLS IN PIPE

SD JB W/ SLAB LID

SHEET TOTALS  

24.1
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