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September 12, 2018 

US Army Corps of Engineers  
Raleigh Regulatory Field Office  
3331 Heritage Trade Drive, Suite 105 
Wake Forest, North Carolina 27587 

Attention: Eric Alsmeyer 
Regulatory NCDOT Project Manager 

Subject: Application for a Phased Section 404 Individual Permit, Section 401 Individual Water 
Quality Certification, Neuse Riparian Buffer Authorization, Non-404 Jurisdictional 
Wetlands and Waters Permit for the construction of the Triangle Expressway Southeast 
Extension from NC-55 Bypass in Apex to I-40, Wake and Johnston Counties. TIP Nos. 
R-2721, R-2828, and R-2829.

Debit $570 from WBS 37673.1.TA2. 

Mr. Alsmeyer: 

The North Carolina Department of Transportation (NCDOT) proposes to construct a total of 28.8 miles of 
new alignment for the Complete 540 project in Wake and Johnston Counties. The Complete 540 project 
encompasses three NCDOT Transportation Improvement Plan (TIP) projects: R-2721 (NC-55 Bypass to 
US-401), R-2828 (east of US 401 to I-40 Interchange), and R-2829 (east of I-40 to US 64/264).  

The intent of this letter is to request approval for a Phased Section 404 Individual Permit, Section 401 
Individual Water Quality Certification, Neuse River Buffer Authorization, and Non-404 Waters Permit 
for R-2721 and preliminary (phased) permit for R-2828 and R-2829. Additional information included in 
the application package is as follows: ENG Form 4345, stormwater management plan (R-2721 A & B 
only), permit drawings, roadway plans, utility plans (R-2721 A & B only), North Carolina Division of 
Mitigation Services (NCDMS) Acceptance Letter for R-2721A, R-2721-B, and R-2828, and Interagency 
Project Meeting minutes dated July 12, 2017, February 15, 2018, and May 9, 2018. 

PURPOSE AND NEED 

There are two primary purposes for the Complete 540 project: (1) to improve mobility within and through 
the study area during peak travel periods, and (2) to reduce congestion on the study area’s existing 
roadway network. A secondary purpose, or “other desired outcome,” of the project was also identified: to 
improve system linkage in the regional roadway network by completing the 540 outer loop around the 
Raleigh metropolitan area- an infrastructure improvement that has been sought by local communities and 
planners for more than 40 years. 
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PROJECT DESCRIPTION 
 

The NCDOT proposes to construct a total of 28.8 miles of new alignment for the Complete 540 project in 
Wake and Johnston Counties. The Complete 540 project encompasses three NCDOT TIP projects: R-
2721 (NC-55 Bypass to US-401), R-2828 (east of US 401 to I-40 Interchange), and R-2829 (east of I-40 
to US 64/264). The lengths of each TIP are 8.6 miles, 8.8 miles, and 11.2 miles, respectively. R-2721 is 
located entirely in Wake County. R-2828 and R-2829 are located in both Wake and Johnston Counties. 
The new alignment will consist of six lanes, with three 12-foot lanes in each direction, separated by a 70-
foot wide median. Proposed interchange locations for the Complete 540 project include the NC-55 
Bypass, Holly Springs Road, Bells Lake Road, US-401, Old Stage Road, NC- 50, White Oak Road, I-40, 
US-70 Bypass, Old Baucom Road, Auburn Knightdale Road, Poole Road, and US-64/264 Bypass. The 
highway is being proposed as a toll facility. 

 
PROJECT SCHEDULE 

 
Complete 540 will be completed in four phases R-2721 (R-2721A and R-2721B), R-2828, and R-2829. 
R-2721, for purposes of construction, will be constructed in two sections. R-2721A begins west of NC 55 
and ends east of Pierce-Olive Rd (SR 1389) and R-2721B begins east of Pierce-Olive (SR 1387) and ends 
east of Highway 401. Table 1 indicates anticipated construction LET dates.  
 
Table 1. Anticipated LET Dates 

Project Anticipated LET Date 
R-2721A November 2019 
R-2721B November 2019 
R-2828 October 2019 
R-2829 Post year 

 
Permit drawings for the proposed R-2721 (Sections A and B) have been completed. Preliminary impacts 
based on slope stakes plus 25 feet have been calculated for R-2828 and R-2829. The NCDOT will apply 
for any relevant permit modifications for R-2828 and R-2829 when final designs are complete. 
Construction will not commence on R-2828 and R-2829 until permit modifications have been received 
based on final design. 
 

NEPA DOCUMENT STATUS 
 
The Draft Environmental Impact Statement (DEIS) and Final EIS (FEIS) were approved in October 2015 
and December 2017, respectively. The Record of Decision (ROD) was signed on June 6, 2018. These 
documents are available at https://www.ncdot.gov/projects/complete-540/Pages/default.aspx. 

 
INDEPENDENT UTILITY 

 
The project is in compliance with 23 CFR Part 771.111(f), which lists the Federal Highway 
Administration (FHWA) characteristics of independent utility for a project: 
 

1) The project connects logical termini and is of sufficient length to address environmental 
matters on a broad scope; 

2) The project is a usable and reasonable expenditure, even if no additional transportation 
improvements are made in the area; 

3) The project does not restrict consideration of alternatives for other reasonably foreseeable 
transportation improvements. 
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SUMMARY OF IMPACTS 

For R-2721A, proposed impacts to jurisdictional areas total 15.24 acres of permanent wetland (riparian 
and non-riparian) impacts, 10,428 linear feet of permanent stream impacts (including 1,068 lf of bank 
stabilization), 441 linear feet of temporary stream impacts, 1.93 acres of permanent surface water impacts, 
and 1,166,439 square feet of Neuse riparian buffer impacts. Additionally, R-2721A has 0.02 acres of 
isolated wetland impacts and 0.21 acres of isolated pond impacts. R-2721B has 12.69 acres of permanent 
wetland impacts, 0.60 acres of temporary wetland impacts, 9,443 linear feet of permanent stream impacts 
(including 907 lf of bank stabilization), 485 linear feet of temporary stream impacts, 14.04 acres of 
permanent surface water impacts, and 1,308,419 square feet of Neuse riparian buffer impacts. R-2721B 
has 2.43 acres of isolated wetland impacts and 1.52 acres of isolated pond impacts. 

Preliminary proposed impacts (based on proposed slope stakes plus 25 feet) for R-2828 include, 19.30 
acres of permanent wetland (riparian and non-riparian) impacts, 20,086 linear feet of permanent stream 
impact, 5.99 acres of permanent surface water impacts, and 2,031,787 square feet of Neuse riparian buffer 
impacts. Additionally, R-2828 has 0.30 acres of isolated wetland impacts and 0.02 acres of isolated pond 
impacts. R-2829 proposed impacts (based on proposed slope stakes plus 25 feet) include 18.40 acres of 
permanent wetland impacts (riparian and non-riparian), 17,387 linear feet of permanent stream impacts, 
7.57 acres of permanent surface water impacts, and 2,268,108 square feet of Neuse riparian buffer 
impacts. 

Table 2. R-2721A Jurisdictional Resources Impacts 

Table 3. R-2721B Jurisdictional Resources Impacts 

Impact 
Type 

Perm. 
Riparian 
Wetland 

(ac) 

Perm. 
Non-

Riparian 
Wetland 

(ac) 

Isolated 
Wetlands 

(ac) 
Ponds 
(ac) 

Isolated 
Ponds 

(ac) 

Stream (lf) Riparian 
Buffer 
(sq. ft.) 

Zone 1/2 
Perm. Temp. Bank 

Stab. 

Cape Fear 
River Basin 

(HUC 
03030004) 

0.0 0.01 0.02 0.0 0.21 102 23 10 

Neuse River 
Basin 
(HUC 

03020201) 

15.23 0.0 0.0 1.93 0.0 9,258 418 1,058 713,620/ 
452,819 

Impact 
Type 

Riparian 
Wetland 
Temp./ 
Perm. 
(ac) 

Non-
Riparian 
Wetland 
Temp./ 
Perm. 
(ac) 

Isolated 
Wetlands 

(ac) 
Ponds 
(ac) 

Isolated 
Ponds 

(ac) 

Stream (lf) 
Riparian 

Buffer 
(sq. ft.) 

Zone 1/2 
Perm. Temp. Bank 

Stab. 

Neuse River 
Basin 
(HUC 

03020201) 

0.60/ 
12.69 0.0 2.43 14.04 1.52 8,536 485 907 820,102/ 

488,317 
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Table 4. R-2828 Permanent Jurisdictional Resources Impacts (Preliminary Design) 

Impact Type* 
Riparian 
Wetland 

(ac) 

Non-
Riparian 
Wetland 

(ac) 

Isolated 
Wetlands  

(ac) 
Ponds 
(ac) 

Isolated 
Ponds 

(ac) 
Stream 

(lf) 
Riparian Buffer   

(sq. ft.)  
Zone 1/2 

Neuse River 
Basin 
(HUC 

03020201) 

19.26 0.04 0.30 5.99 0.02 20,086 1,279,298/ 
752,489 

*All impacts are assumed permanent. Types of impact will be quantified with permit modifications. 
 
Table 5. R-2829 Permanent Jurisdictional Resources Impacts (Preliminary Design) 

Impact Type* 
Riparian 
Wetland  

(ac) 

Non-Riparian 
Wetland  

(ac) 
Ponds  

(ac) 
Stream  

(lf) 
Riparian Buffer 

 (sq. ft.) 
Zone 1/2 

Neuse River Basin 
(HUC 03020201) 17.02 1.38 7.57 17,387 1,350,860/ 

917,248 
*All impacts are assumed permanent. Types of impact will be quantified with permit modifications. 
 

SUMMARY OF MITIGATION 
 

The NCDOT has avoided and minimized impacts to jurisdictional resources to the greatest extent 
possible. The proposed construction of R-2721, R-2828, and R-2829 will result in unavoidable impacts to 
jurisdictional streams, open water ponds, riparian and non-riparian wetlands, isolated wetlands and ponds, 
and Neuse River riparian buffers. The impact totals per TIP are shown in Tables 8-22. NCDOT is 
utilizing NCDMS for compensatory mitigation for R-2721. Compensatory mitigation for R-2828 will 
come from a combination of NCDMS and private mitigation banks. Currently, there is no compensatory 
mitigation strategy for R-2829 due to it being post year. 
 
North Carolina Division of Water Resources (NCDWR) mitigation requirements for permanent stream 
and wetland impacts at the 1:1 ratio will be met under the United States Army Corps of Engineers 
(USACE) mitigation requirement ratio of 2:1. Bank stabilization will not require mitigation for the 
USACE and will only require mitigation for NCDWR if the total length of impact on an individual stream 
is greater than 300 linear feet. Impacts to isolated wetlands will be mitigated at a 1:1 ratio for any impacts 
above one-half acre to meet the NCDWR mitigation requirement. In addition, Neuse River riparian buffer 
impacts in Zones 1 and 2 will be mitigated at a 3:1 ratio and 1.5:1 ratio, respectively. 

 
RESOURCE STATUS 

 
Water Resource Classifications 
 
The study area lies within the Piedmont physiographic region of North Carolina. Jurisdictional features 
within the project footprint are located in both the Cape Fear and Neuse River Basins (USGS Hydrologic 
Unit Codes 03030004 and 03020201, respectively), in Wake and Johnston Counties. 
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Table 6. R-2721A Impacted Jurisdictional Streams 

Stream Name 
Number of Impacted 
Unnamed Tributaries 

(UT) 
NCDWR Index Number NCDWR Classification 

UT to Little Branch 2 18-7-6-1-1 C 
UT to Middle Creek 11 27-43-15-(1) C; NSW 

Middle Creek N/A 27-43-15-(1) C; NSW 
UT to Rocky Branch 7 27-43-15-4.5 C; NSW 

Rocky Branch N/A 27-43-15-4.5 C; NSW 
 
Table 7. R-2721B Impacted Jurisdictional Streams 

Stream Name 
Number of Impacted 
Unnamed Tributaries 

(UT) 
NCDWR Index Number NCDWR Classification 

UT to Panther Branch 1 27-43-15-9 C; NSW 
UT to Mills Branch 7 27-43-15-7 C; NSW 

Mills Branch N/A 27-43-15-7 C: NSW 
UT to Middle Creek 6 27-43-15-4 C; NSW 

UT to Bells Lake 1 27-43-15-6 C; NSW 
Bells Lake N/A 27-43-15-6 C; NSW 

UT to Camp Branch 3 27-43-15-5 C; NSW 
Camp Branch N/A 27-43-15-5 C; NSW 

 
There are no designated Outstanding Resource Waters (ORW), High Quality Waters (HQW) or water 
supply watersheds (WS-I or WS-II) within 1.0 mile downstream of the project area. There are no streams 
within the project area listed on the North Carolina 2016 Final 303(d) list of impaired waters for 
sedimentation and turbidity. Detailed information about the type and quality of the streams can be found 
in the Natural Resources Technical Report (NRTR, 2014) and the Natural Resources Memo (NRM, 
2017).  
 
The reach of the Neuse River within the R-2829 project area has been identified as a North Carolina 
Wildlife Resources Commission (NCWRC) anadromous fish spawning area (AFSA) and an Inland 
Primary Nursery Area (PNA). The National Marine Fisheries Service (NMFS) has designated the Neuse 
River within the R-2829 project area as Critical Habitat for the Atlantic Sturgeon. 
 
Jurisdictional Determinations 
 
Wetland delineations for the Complete 540 project followed the 1987 Corps of Engineers Wetland 
Delineation Manual (Environmental Laboratory, 1987), the Regional Supplement to the Corps of 
Engineers Delineation Manual: Eastern Mountains and Piedmont Region, and the Regional Supplement 
to the Corps of Engineers Delineation Manual: Atlantic and Gulf Coastal Plain Region. Stream 
identification and classification followed the NCDWR publication Identification Methods for the Origins 
of Intermittent and Perennial Streams. 
 
Wetland and stream delineations were conducted between January 2010 and August 2017. Wetland and 
stream delineations were field verified by the USACE and the NCDWR from July 2010 through April 
2018.  
 
At this time, the USACE and NCDWR have not provided written verification of the resources within the 
Complete 540 project. The project’s USACE number is SAW-2009-02240.  
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IMPACTS TO JURISDICTIONAL RESOURCES 

 
Utility Impacts 
 
Utility impacts associated with relocation of two sanitary sewer outfall lines maintained by the Town of 
Cary are included in this application. Both lines are currently located inside utility easements owned by 
the Town of Cary which will be inside a portion of the proposed right-of-way and crossing R-2721A and 
B in a perpendicular configuration. Both lines conflict with proposed construction. See Table 12 for 
utility impact amount and type. R-2721A and B utility impacts associated with the relocation of the 
Colonial Pipeline are to be covered under a separate Nationwide 12 permit. No work will commence until 
jurisdictional impacts associated with utilities are quantified and permitted with the USACE and 
NCDWR. 
 
Jurisdictional Impacts by TIP 
 
Tables 8 through 22 provide individual site impact amounts to wetlands, surface waters, and Neuse River 
riparian buffers. The detailed permit drawings for each section of the project, R-2721A, R-2721B, R-
2828, and R-2829, provide the station number, structure size/type, and type of impact associated with 
each site. R-2721A has impacts in both the Neuse and Cape Fear River Basins, while the remaining 
projects have impacts within the Neuse River Basin only. 
 
Impacts associated with R-2721A & B are based on final design. The impacts associated with R-2828 and 
R-2829 are preliminary and extend 25 feet outside of the estimated slope stake line. These impacts will be 
finalized through a permit modification prior to construction. The impacts stated in this application are 
consistent with the impacts presented in the Final Environmental Impact Statement (FEIS) with the 
exception of the stream impacts, riparian buffer impacts and pond impacts associated with R-2721. The 
riparian buffer and pond impacts increased from the FEIS as NCDWR has requested that riparian buffer 
impacts around ponds and pond impacts be extended to include the entire pond if the pond is being 
drained. This was requested during the May 9, 2018 Interagency Meeting. The stream impact increase is 
attributed to the request made during the February 15, 2018 Interagency Project Meeting, in which it was 
determined that further investigations were needed for the existing 60-inch RCP underneath Old 
McCullers Road near Wake Tech Community College (WTCC). Subsequent field inspections, hydraulic 
analysis, and discussions with NCDOT resulted in the proposal to replace the existing 60-inch RCP with a 
2@ 7’X7’ RCBC and stabilize the downstream portion of the stream with riprap. The replacement of the 
culvert requires additional stream stabilization upstream, and the decision was made to continue the 
stream stabilization upstream to the two new culverts underneath the proposed NC 540. This additional 
stream impact around Old McCullers Road near WTCC totaled 500 linear feet. Additionally, bank 
stabilization was increased based on comments made during the February 15, 2018 Interagency Project 
Meeting. NCDOT requested that riprap extend a minimum of 10 linear feet or four times the pipe size, 
whichever is greater. It was also requested that rip rap stabilization be extended to the limits of the 
temporary channel diversions. These requests increased bank stabilization beyond the assumed slope 
stake plus 25 linear feet used during the impacts for the FEIS. These two changes presented during the 
February meeting are responsible for the increase in stream impacts for R-2721. 
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Table 8. R-2721A Wetland Impacts 

Permit 
Drawing     

Site Number 
NRTR 
Label Impact Type Wetland Type Permanent 

Impacts (ac.) 

1 (Y3DET) WS Fill Riparian 0.38 
1 (Y3DET) WS Mechanized Clearing Riparian 0.07 
2 (Y3DET) WR Fill Riparian 0.09 
2 (Y3DET) WR Mechanized Clearing Riparian 0.02 
3 (Y3DET) WAK Fill Riparian 0.01 
3 (Y3DET) WAK Mechanized Clearing Riparian 0.02 

3 WVZ* Fill Non-Riparian <0.01 
3 WVZ* Excavation Non-Riparian <0.01 
3 WVZ* Mechanized Clearing Non-Riparian <0.01 
5 WF Fill Riparian 0.05 
5 WF Mechanized Clearing Riparian 0.02 
6 WG Fill Riparian 1.53 
6 WG Excavation Riparian 0.06 
6 WG Mechanized Clearing Riparian 0.02 
9 WI Fill Riparian 0.27 
9 WI Excavation Riparian <0.01 

11 WK Fill Riparian 0.08 
11 WK Excavation Riparian 0.03 
12 WL Fill Riparian 0.48 
12 WL Mechanized Clearing Riparian 0.03 
13 WL Fill Riparian 0.17 
13 WL Mechanized Clearing Riparian 0.01 
15 WR Fill Riparian 1.73 
15 WR Excavation Riparian 0.01 
15 WR Mechanized Clearing Riparian 0.09 
16 WU Excavation Riparian 0.67 
17 WV Fill Riparian 0.11 
17 WV Mechanized Clearing Riparian 0.01 
18 WX Fill Riparian 0.83 
18 WX Excavation Riparian 0.06 
18 WX Mechanized Clearing Riparian 0.06 
19 WY Fill Riparian 0.01 
19 WY Excavation Riparian <0.01 
19 WY Mechanized Clearing Riparian 0.04 
20 WZ Fill Riparian 0.11 
20 WZ Excavation Riparian <0.01 
20 WZ Mechanized Clearing Riparian 0.04 
21 WAB Excavation Riparian <0.01 
21 WAB Mechanized Clearing Riparian <0.01 
23 WAB Excavation Riparian <0.01 
23 WAB Mechanized Clearing Riparian <0.01 
24 WAC Fill Riparian 1.96 
24 WAC Excavation Riparian 0.02 
24 WAC Mechanized Clearing Riparian 0.07 
26 WAE Fill Riparian 1.24 
26 WAE Mechanized Clearing Riparian 0.08 
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Table 8. R-2721A Wetland Impacts (cont.) 
Permit 

Drawing     
Site Number 

NRTR 
Label Impact Type Wetland Type Permanent 

Impacts (ac.) 

27 WAE Mechanized Clearing Riparian 0.02 
28 WAF Fill Riparian <0.01 
28 WAF Mechanized Clearing Riparian <0.01 
30 WAF Fill Riparian 1.42 
30 WAF Mechanized Clearing Riparian 0.04 
31 WAL Fill Riparian 0.20 
32 WAM Fill Riparian 0.04 
33 WAK Fill Riparian 0.33 
33 WAK Excavation Riparian 0.05 
33 WAK Mechanized Clearing Riparian 0.03 
34 WAK Fill Riparian 0.12 
34 WAK Excavation Riparian 0.01 
34 WAK Mechanized Clearing Riparian 0.52 
35 WAI Fill Riparian 0.01 
35 WAI Excavation Riparian <0.01 
35 WAI Mechanized Clearing Riparian <0.01 
37 WAO (1) Fill Riparian 0.31 
37 WAO (1) Excavation Riparian 0.03 
37 WAO (1) Mechanized Clearing Riparian 0.09 
38 WAO (2) Fill Riparian 0.32 
38 WAO (2) Excavation Riparian 0.02 
38 WAO (2) Mechanized Clearing Riparian 0.03 
39 WAQ Fill Riparian 0.20 
39 WAQ Excavation Riparian <0.01 
39 WAQ Mechanized Clearing Riparian 0.03 
40 WAQ Fill Riparian 0.26 
40 WAQ Excavation Riparian <0.01 
40 WAQ Mechanized Clearing Riparian 0.04 
42 WS Fill Riparian 0.06 
42 WS Mechanized Clearing Riparian <0.01 
43 WS Fill Riparian 0.19 
43 WS Mechanized Clearing Riparian 0.07 
46 WAG Fill Riparian 0.07 
46 WAG Mechanized Clearing Riparian 0.03 
47 WAH Fill Riparian 0.06 
47 WAH Mechanized Clearing Riparian 0.03 
48 WAJ Fill Riparian 0.08 

  Total Riparian Impacts  
HUC 03020201: 15.23 

  Total Non-Riparian Impacts  
HUC 03030004: 0.01 

* Impacts in HUC 03030004 
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Table 9. R-2721A Isolated Waters Impacts (NCDWR Only) 
Permit Drawing   

Site Number 
NRTR 
Label Isolated Type Permanent 

Impacts (ac.) 

4 WE Wetland 0.02 
4 PA Pond 0.21 

 Total Isolated Waters Impacts 
HUC 03030004: 0.23 

 Total Isolated Wetland Impacts 
HUC 03030004: 0.02 

 
Table 10. R-2721A Surface Waters Impacts 

Permit 
Drawing 

Site 
Number 

NRTR 
Label Impact Type 

Permanent 
Surface 
Water 

Impacts 
(Ponds) (ac) 

Permanent 
Surface 
Water 

Impacts 
(Stream) (lf) 

Temporary 
Surface Water 

Impacts 
(Stream) (lf) 

Stream 
Flow 

1 SSF* Culvert  33 13 Perennial 
1 SSF* Stabilization  10  Perennial 
6 SF RCP  463 10 Intermittent 
7 SG RCP  372 16 Intermittent 
8 SH Fill  2302 52 Perennial 
8 SH Stabilization  64  Perennial 

10 SJ RCP  249 10 Intermittent 
10 SJ Stabilization  13  Intermittent 

14 
SO 

(Middle 
Creek) 

Stabilization 
 

57 14 Perennial 

14A SM Fill  231 15 Perennial 
15 SM Fill  33  Perennial 
18 SS RCBC  273 21 Intermittent 
18 SS Stabilization  81  Intermittent 

18A SS Fill  91  Intermittent 
19 ST RCBC  333 11 Perennial 
19 ST Stabilization  122  Perennial 
20 SV RCBC  277 21 Perennial 
20 SV Stabilization  87  Perennial 
22 SW RCP  104 10 Intermittent 
25 PB Fill 0.40   N/A 
27 SX RCBC  314 36 Perennial 
27 SX Stabilization  119  Perennial 
29  Fill 1.53   N/A 

30 SZ Fill  251 10 Perennial/ 
Intermittent 

31 SAC Fill  872  Perennial/ 
Intermittent 

33 SAA RCP  251 9 Perennial 
35 SAA Fill  779 57 Perennial 
35 SAA Stabilization  79  Perennial 
36 SAD RCBC  977 20 Perennial 
36 SAD Stabilization  92  Perennial 
38 SAE RCP  358 10 Intermittent 
38 SAE Stabilization  18  Intermittent 
39 SAG RCP  303 9 Intermittent 
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Table 10. R-2721A Surface Waters Impacts (cont.) 

Permit 
Drawing 

Site 
Number 

NRTR 
Label Impact Type 

Permanent 
Surface 
Water 

Impacts 
(Ponds) (ac) 

Permanent 
Surface 
Water 

Impacts 
(Stream) (lf) 

Temporary 
Surface Water 

Impacts 
(Stream) (lf) 

Stream 
Flow 

39 SAG Stabilization  18  Intermittent 
40 SAH Fill   10 Intermittent 
41 SB* RCP  56 10 Perennial 
44 SO RCBC  58 30 Perennial 
44 SO Stabilization  123  Perennial 
45 SX RCBC  211 41 Perennial 
45 SX Stabilization  102  Perennial 
49 SEE RCBC  28  Perennial 
49 SEE Stabilization  83  Perennial 
50 SEI Fill  128 6 Intermittent 
51 SB* Fill  13  Perennial 

 Total Impact: 1.93 10,428 441  
Total Bank Stabilization: N/A 1,068   

Total Requiring Mitigation  
HUC 03020201: N/A 9,258   

Total Requiring Mitigation  
HUC 03030004: N/A 102   

*Impacts in HUC 03030004 
 
Table 11. R-2721A Riparian Buffer Impacts 

Mitigation 
requirements 

(sq. ft.) 

Allowable 
with 

mitigation* 

Allowable 
with 

mitigation** 
Allowable Total 

Impacts 
Wetlands 

in 
Buffers^ 

Impacts 
Requiring 
Mitigation 

Zone 1 Impact 82,093 592,677 38,850 713,620 113,200 561,570 
Zone 2 Impact 55,446 374,996 22,377 452,819 62,776 367,666 

* Impacts other than Road Crossing, ** Road Crossing, ^ Allowable, non-mitigable buffer impacts have been 
deducted from wetlands in buffers. 
 
Table 12. R-2721B Wetland Impacts 

Permit 
Drawing  Site 

Number 
NRTR 
Label Impact Type Wetland 

Type 
Permanent 

Impacts (ac.) 

Temporary 
Impacts 

(ac.) 
1 WAR Fill Riparian 0.05  
1 WAR Mechanized Clearing Riparian 0.01  
1 WAS Fill Riparian 1.34  
1 WAS Excavation Riparian 0.01  
1 WAS Mechanized Clearing Riparian 0.13  
2 WAW(1) Fill Riparian 0.87  
2 WAW (1) Mechanized Clearing Riparian 0.12  
4 WAX Fill Riparian 0.13  
4 WAX Excavation Riparian <0.01  
4 WAX Mechanized Clearing Riparian 0.02  
4 WAY Fill Riparian 0.06  
4 WAY Mechanized Clearing Riparian 0.05  
5 WBC Fill Riparian 1.12  
5 WBC Mechanized Clearing Riparian 0.18  
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Table 12. R-2721B Wetland Impacts (cont.) 
Permit 

Drawing  Site 
Number 

NRTR 
Label Impact Type Wetland 

Type 
Permanent 

Impacts (ac.) 
Temporary 

Impacts 
(ac.) 

6 WBE Fill Riparian 0.54  
6 WBE Excavation Riparian <0.01  
6 WBE Mechanized Clearing Riparian 0.03  
7 WBF Fill Riparian 0.23  
7 WBF Mechanized Clearing Riparian 0.02  
7 WBF Temporary Causeway Riparian  0.39 
8 WBG Fill Riparian 0.25  
8 WBG Mechanized Clearing Riparian 0.03  
8 WBG Temporary Diversion Riparian  <0.01 
9 WBH Fill Riparian 0.06  
9 WBH Excavation Riparian <0.01  
9 WBH Mechanized Clearing Riparian 0.25  

12 WBI Fill Riparian 0.86  
12 WBI Excavation Riparian 0.03  
12 WBI Mechanized Clearing Riparian 0.15  
14 WBN (1) Fill Riparian 0.39  
14 WBN (1) Excavation Riparian 0.03  
14 WBN (1) Mechanized Clearing Riparian 0.15  
14 WBN (1) Temporary Diversion Riparian  0.04 
16 WBN (2) Fill Riparian 0.70  
16 WBN (2) Excavation Riparian 0.02  
16 WBN (2) Mechanized Clearing Riparian 0.41  
17 WBP Fill Riparian 0.50  
17 WBP Mechanized Clearing Riparian 0.07  
17 WBP Temporary Diversion Riparian  <0.01 
17 WBQ Fill Riparian 0.02  
17 WBQ Mechanized Clearing Riparian 0.02  
17 WBS Fill Riparian 0.03  
18 WBR Fill Riparian 0.18  
20 WBY Fill Riparian 0.62  
20 WBY Excavation Riparian 2.34  
21 WBZ Fill Riparian 0.41  
21 WBZ Mechanized Clearing Riparian 0.09  
22 WCB Fill Riparian 0.14  
22 WCB Excavation Riparian <0.01  
25 WBW Fill Riparian 0.03  
1* WAS Hand Clearing Riparian  0.05 
1* WAS Temporary Excavation Riparian  0.03 
1* WAS Temporary Fill Riparian  0.02 
2* WAW Hand Clearing Riparian  0.03 
2* WAW Temporary Excavation Riparian  0.01 
2* WAW Temporary Fill Riparian  0.01 

  Total Riparian Impacts: 12.69 0.60 
*Impacts associated with the Town of Cary sewer relocation.  
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Table 13. R-2721B Isolated Waters Impacts (NCDWR Only) 
Permit Drawing   

Site Number 
NRTR 
Label 

Impact 
Type 

Isolated 
Type 

Permanent 
Impacts (ac.) 

10 PG Fill Pond 1.52 
13 WBK Fill Wetland 0.24 
13 WBK Excavation Wetland 0.03 
19 WBV  Excavation Wetland 2.15 

26 WWE Mechanized 
Clearing Wetland <0.01 

 Total Isolated Pond Impact: 1.52 
 Total Isolated Wetland Impact: 2.43 

 
Table 14. R-2721B Surface Waters Impacts 

Permit 
Drawing  Site 

Number 
NRTR 
Label Impact Type 

Permanent 
Surface 
Water 

Impacts  
(Ponds) (ac) 

Permanent 
Surface 
Water 

Impacts  
(Stream) (lf) 

Temporary 
Surface 
Water 

Impacts  
(Stream) (lf) 

Stream 
Flow 

1 SAJ RCBC  304  Perennial 
1 SAJ Fill  101 35 Perennial 
1 SAJ Stabilization  77  Perennial 
1 SAK Fill  18 10 Perennial 
2 SAL Fill  398 11 Perennial 
2 PD Fill 0.95   N/A 
3 SAM RCBC  316  Perennial 
3 SAM Fill  11 46 Perennial 
3 SAM Stabilization  84  Perennial 
4 SAR Fill  128 10 Intermittent 
5 SAQ RCBC  460  Perennial 
5 SAQ Fill  77 32 Perennial 
6 SAS RCBC  268  Intermittent 
6 SAS RCBC  273  Intermittent 
6 SAS Fill  412 30 Intermittent 
8 SAT Fill  105  Intermittent 
9 SAU RCBC  252  Intermittent 
9 SAU RCP  105  Intermittent 
9 SAU Fill  283 22 Intermittent 
9 SAU Stabilization  38  Intermittent 

11 SAW RCP  404  Perennial 
11 SAW Stabilization  20 60 Perennial 
11 PF Fill 4.43   N/A 
12 SAX Fill  157 46 Intermittent 
14 SAZ Fill  402 28 Perennial 
15 SBA RCBC  142  Intermittent 
15 PI Fill 2.30   N/A 
16 SBB RCP  315  Intermittent 
16 SBB Fill  18 13 Intermittent 
16 SBB Stabilization  46  Intermittent 
17 SBF RCBC  11  Perennial 
17 SBF Fill  170 46 Perennial 
17 SBF Stabilization  368  Perennial 
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Table 14. R-2721B Surface Waters Impacts (cont.) 

Permit 
Drawing  Site 

Number 

NRTR 
Label Impact Type 

Permanent 
Surface 
Water 

Impacts  
(Ponds) (ac) 

Permanent 
Surface 
Water 

Impacts  
(Stream) (lf) 

Temporary 
Surface 
Water 

Impacts  
(Stream) (lf) 

Stream 
Flow 

18 SBH RCBC  256  Perennial 
18 SBH Stabilization  15  Perennial 
18 PK Fill 6.36   N/A 

20 SBI Fill  1,135  Perennial/ 
Intermittent 

21 SBJ RCBC  977  Perennial 
21 SBJ Fill  181 34 Perennial 
21 SBJ Stabilization  204  Perennial 
22 SBK RCP  490  Intermittent 
22 SBK Fill  202 13 Intermittent 
22 SBK Stabilization  55  Intermittent 
23 SBN Fill  9 11 Intermittent 
24 SSI RCP  1  Intermittent 
24 SSI Fill  13 17 Intermittent 
25 SBO RCP  115  Intermittent 
25 SBO Fill  27 6 Intermittent 
1* SAJ Open Cut   15 Perennial 

 Total Impacts: 14.04 9,443 485  
 Total Bank Stabilization: N/A 907   
 Total Requiring Mitigation: N/A 8,536   

*Impacts associated with the Town of Cary sewer relocation.  
 
Table 15. R-2721B Riparian Buffer Impacts 

Mitigation 
requirements 

(sq. ft.) 

Allowable 
with 

mitigation* 

Allowable 
with 

mitigation** 
Allowable Total 

Impacts 
Wetlands 

in 
Buffers^ 

Impacts 
Requiring 
Mitigation 

Zone 1 Impact 108,386 698,035 13,681 820,102 223,799 582,622 
Zone 2 Impact 66,522 405,989 15,806 488,317 85,198 387,313 

* Impacts other than Road Crossing, ** Road Crossing, ^ Allowable, non-mitigable buffer impacts have been 
deducted from wetlands in buffers. 
 
Table 16. R-2828 Preliminary Wetland Impacts 

Permit 
Drawing   Site 

Number 
NRTR Label Wetland Type Permanent Wetland 

Impacts (ac) 

3 WCE Riparian 0.53 
4 WCH Riparian 0.05 
5 WCF Riparian 0.03 
5 WCI Riparian 0.84 
7 WCJ Riparian 0.11 
8 WCL Riparian 0.22 
9 WCQ Riparian 0.03 
9 WCR Riparian 0.06 
10 WCW Non-Riparian 0.04 
11 WCZ Riparian 1.80 
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Table 16. R-2828 Preliminary Wetland Impacts (cont.) 
Permit 

Drawing   Site 
Number 

NRTR Label Wetland Type Permanent Wetland 
Impacts (ac) 

14 WDE Riparian <0.01 
14 WWD Riparian 0.55 
15 WDB Riparian 2.41 
16 WDF Riparian 0.20 
16 WDG Riparian 3.58 
17 WDH Riparian 2.79 
20 WDJ Riparian 0.41 
21 WDM Riparian 0.42 
22 WDN Riparian 0.02 
23 WDO Riparian 0.70 
24 WDP Riparian 0.02 
25 WDV Riparian 0.62 
26 WDS Riparian 0.08 
28 WDW Riparian 0.12 
29 WDX Riparian <0.01 
30 WDZ Riparian 0.61 
31 WEA Riparian 0.28 
34 WEC Riparian 2.33 
35 WED Riparian 0.09 
40 WEV Riparian 0.02 
40 WEW Riparian 0.02 
42 WFN Riparian 0.09 
44 WFD Riparian 0.01 
44 WFC Riparian 0.02 
44 WEL Riparian 0.03 
47 WEJ Riparian 0.13 
48 WNQ Riparian <0.01 
49 WQC Riparian <0.01 
50 WQA Riparian <0.01 
51 WEF Riparian 0.02 

Total: Riparian 19.26 Non-Riparian 0.04 
 
Table 17. R-2828 Preliminary Surface Waters Impacts 

Permit 
Drawing  Site 

Number 
NRTR Label 

Permanent Surface 
Water Impacts  

(Ponds) 
(ac) 

Permanent Surface 
Water Impacts 

(Streams) 
(lf) 

2 SBP  576 
3 SBQ  107 
4 SBU  218 
4 PM 1.36  
5 SBR  431 
6 SBS  28 
8 SBY  493 
9 SBX  430 

10 PN 0.31  
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Table 17. R-2828 Preliminary Surface Waters Impacts (cont.) 
Permit 

Drawing  Site 
Number 

NRTR Label 
Permanent Surface 

Water Impacts  
(Ponds) 

(ac) 

Permanent Surface 
Water Impacts 

(Streams) 
(lf) 

11 PP 1.04  
11 SCC  377 
12 SCK  168 
13 PQ 0.17  
13 PR 0.97  
14 SCF  55 
16 PU 0.89  
16 PV 0.93  
16 PW 0.10  
16 SCL  1252 
17 SCM  330 
18 SCN  183 
19 SCQ  761 
16 PY 0.21  
20 SCP  451 
23 SCT  442 
24 SCV  470 
25 SCY  2250 
26 SDB  99 
27 SDC  79 
30 SDJ  442 
31 SDK  26 
32 SDL  656 
33 SDM  1093 
34 SDV  777 
35 SDW  1051 
37 PBI <0.01  
38 SCZ  65 
40 SET  919 
41 SDO  1129 
43 SES  350 
44 SDT  1469 
45 SDX  209 
46 SDQ  792 
47 SDR  139 
48 SEM  868 
49 SNK  456 
50 SNO  61 
51 SEK  123 
53 SEL  183 
54 SEV  78 

 Total: 5.99 20,086 
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Table 18. R-2828 Preliminary Isolated Waters Impacts (NCDWR Only) 

Permit Drawing   
Site Number 

NRTR 
Label Impact Type Isolated Type Permanent Impacts 

(ac.) 

1 WCD Fill Wetland 0.11 
36 PAB Fill Pond 0.02 
39 WDR Fill Wetland 0.09 
52 WEG Fill Wetland 0.10 

  Total Isolated Pond Impact: 0.02 
  Total Isolated Wetland Impact: 0.30 

 
Table 19. R-2828 Preliminary Riparian Buffer Impacts 

Mitigation 
requirements 

(sq. ft.) 

Allowable 
with 

mitigation* 

Allowable 
with 

mitigation** 
Allowable Total 

Impacts 
Wetlands 

in 
Buffers^ 

Impacts 
Requiring 
Mitigation 

Zone 1 Impact 400,742 719,618 158,938 1,279,298 165,456 954,904 
Zone 2 Impact 201,606 453,399 97,484 752,489 78,142 576,863 

* Impacts other than Road Crossing, ** Road Crossing, ^ Allowable, non-mitigable buffer impacts have been 
deducted from wetlands in buffers. 
 
Table 20. R-2829 Preliminary Wetland Impacts 

Permit Drawing Site 
Number NRTR Label Wetland Type Permanent Wetland 

Impacts (ac) 
1 WFG Non-Riparian 0.02 
2 WFJ Non-Riparian 0.09 
3 WFN (1) Riparian 0.84 
4 WFY Riparian 0.47 
7 WFZ Riparian 0.14 
8 WGB/WGC/WGD Riparian 0.03 
9 WGG Riparian 0.16 

10 WGJ Non-Riparian <0.01 
12 WGM Riparian 0.02 
13 WGN Riparian <0.01 
14 WGO Non-Riparian 0.05 
15 WGR Riparian 1.38 
16 WGR Riparian 2.10 
17 WGS Riparian 0.27 
18 WGS Riparian 0.03 
19 WGR Riparian 0.26 
21 WGX (2) Riparian 0.21 
22 WGY Non-Riparian 0.21 
23 WGZ Non-Riparian 0.10 
24 WHB Riparian 1.29 
26 WHD Riparian 0.56 
27 WHD (2) Riparian 0.29 
29 WHH Non-Riparian 0.14 
31 WHQ Riparian 0.18 
32 WHP Riparian 0.03 
33 WIC Riparian 0.05 
34 WIH Non-Riparian 0.05 
36 WIP Non-Riparian 0.06 
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Table 20. R-2829 Preliminary Wetland Impacts (cont) 
Permit Drawing Site 

Number NRTR Label Wetland Type Permanent Wetland 
Impacts (ac) 

37 WIQ Non-Riparian 0.06 
38 WIR Riparian 0.05 
39 WIW Riparian 0.78 
41 WIU Riparian 0.11 
42 WIV Riparian 0.16 
43 WIY Non-Riparian 0.31 
44 WIZ/WJA Riparian 0.18 
46 WJD Riparian 0.43 
47 WJF Riparian 1.29 
48 WJG Non-Riparian 0.17 
49 WJH Riparian 0.20 
51 WJI Non-Riparian 0.11 
52 WJK Riparian 0.61 
53 WJJ (1) Riparian 3.12 
54 WJJ (1) Riparian 0.33 
55 WJJ (2) Riparian 0.45 
56 WJX Riparian 0.05 
57 WJX Riparian 0.03 
59 WJT/WJU Riparian 0.05 
60 WWG Riparian 0.01 
63 WGV (1) Riparian 0.10 
65 WJJ (1) Riparian 0.55 
66 WJJ (2) Riparian 0.21 

Total: Riparian: 17.02 Non-Riparian: 1.38 
 
Table 21. R-2829 Preliminary Surface Waters Impacts 

Permit Drawing Site 
Number NRTR Label 

Permanent 
Surface Water 

Impacts 
(Ponds) (ac) 

Permanent Surface 
Water Impacts 
(Streams) (lf) 

3 SEW/SEY  542 
5 SFH  413 
6 SFF  469 
7 SFE  612 
8 SFB  322 
9 SFA  326 
9 PAD 0.03  

11 SFX  155 
12 SFD  468 
13 SFC  227 
15 SFR  155 
16 SFN/SFQ  1191 
19 SFS  534 
20 SFT  794 
24 SGC  681 
25 SGD  293 
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Table 21. R-2829 Preliminary Surface Waters Impacts (cont) 

Permit Drawing Site 
Number NRTR Label 

Permanent 
Surface Water 

Impacts 
(Ponds) (ac) 

Permanent Surface 
Water Impacts 
(Streams) (lf) 

26 SGE  492 
27 SGF  513 
28 SGG  798 
30 PAH 0.03  
31 SGK  164 
32 SGK  500 
33 SGO  227 
35 SGJ  500 
36 SGR  156 
37 SGR  448 

38A SGT  99 
40 SGV  970 
42 SGU  970 
44 SGY  289 
44 PAI 1.79  
45 PAK 4.85  
46 SHA  428 
49 SHD  1096 
50 SHC  212 
53 SHC  1417 
54 SHH  202 
58 PAM 0.87  
59 SHM  94 
61 SHT  214 
62 SFJ  94 
63 SFZ (1)  31 
64 SGA  197 
65 SHL  94 

Total: 7.57 17,387 
 
Table 22. R-2829 Preliminary Riparian Buffer Impacts 

Mitigation 
requirements 

(sq. ft.) 

Allowable 
with 

mitigation* 

Allowable 
with 

mitigation** 
Allowable Total 

Impacts 

Wetlands 
in 

Buffers^ 

Impacts 
Requiring 
Mitigation 

Zone 1 Impact 328,354 916,586 105,920 1,350,860 229,248 1,015,692 
Zone 2 Impact 235,382 594,817 87,049 917,248 93,191 737,008 

* Impacts other than Road Crossing, ** Road Crossing, ^ Allowable, non-mitigable buffer impacts have been 
deducted from wetlands in buffers. 
 

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 for all remaining 
unavoidable jurisdictional impacts. Avoidance measures were taken during National Environmental 
Policy Act (NEPA) planning process and the Safe, Accountable, Flexible, Efficient Transportation Equity 
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Act: A Legacy for Users (SAFETEA-LU) 6002 environmental review process. Minimization measures 
were incorporated as part of the project design. 
 
Avoidance and Minimization 
 
All jurisdictional features were delineated, field verified, and surveyed within the corridor for R-2721, R-
2828, and R-2829. Preliminary designs were adjusted to avoid and/or minimize impacts to jurisdictional 
features. NCDOT employs multiple strategies to avoid and minimize impacts to jurisdictional areas in all 
of its designs. For those impacts to jurisdictional streams and wetlands that cannot be avoided in their 
entirety, minimization efforts were utilized throughout the planning and design process. These are listed 
below.  

• Design Standards in Sensitive Watersheds will be implemented. 
• Considering environmental, hydraulic, and roadway perspectives, 2:1 slopes are proposed 

within the wetlands, where practical. 
• Toe protection is being installed in areas where sideslopes intersect with a wetland. 
• Energy dissipator pads and rip rap pads are being used near wetland areas to minimize the 

potential for erosion. 
• No staging of construction equipment or storage of construction supplies in jurisdictional 

wetlands or streams. 
• NCDOT and its contractors will not fill or perform land clearing activities within 

jurisdictional wetlands, buffers, streams or any areas under the jurisdiction of the USACE, or 
within isolated waters, except as authorized by the USACE and NCDWR. 

• Borrow and waste activities will occur outside of jurisdictional features. 
• Horizontal and vertical alignment shifts were analyzed from the functional design to the 

preliminary design of the Preferred Alternative. These shifts included multiple interchange 
layout options. Interchange layouts that best minimized overall impacts to jurisdictional 
features and surrounding residences and businesses, while maintaining effective traffic 
operations were selected. Detailed information about the alignment shifts can be found in the 
attached July 12, 2017 Interagency Project Meeting Minutes. 

• Grass swales, median roadway ditches, and rip rap dissipater treatments have been used 
where feasible. 

• Proposed box culverts will have a 1-foot sill and be buried 1 foot. 
• Hazardous spill basins will be installed near Swift Creek, as necessary along the proposed 

roadway. 
• Noise walls will help to minimize impacts to residential and other developed areas. 
• Sediment and erosion control devices will follow the NCDOT protocol for Environmentally 

Sensitive Areas, where required. 
• NCDOT is purchasing a 27 acre parcel (PIN 0770405615) north of Oxford Green Drive to 

avoid wetland and stream impacts associated with installation of a driveway for access.  
• The box culvert being installed on Middle Creek is being increased to promote wildlife 

passage at Station Y3 15+00. 
• Countersunk riprap pads will be utilized to minimize sedimentation impacts to jurisdictional 

streams. 
• NCDOT is proposing to bridge multiple streams and wetlands to avoid and minimize impacts 

to jurisdictional features. These include: 
o Middle Creek on R-2721 at Station L 85+00. 
o Wetland BF on R-2721 between Stations L 345+00 and L 350+00. 
o Juniper Creek and associated wetlands on R-2828 at Station L 660+00. 
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o Wetland WDV and Stream CY on R-2828, Stations L 832+21 to L 846+71. These 
wetlands are hydrologically connected to riparian wetlands associated with Swift 
Creek. 

o Swift Creek on R-2828 and associated wetlands at Station L 865+00. 
o Wetland FN on R-2829 at Stations L 975+00. 
o White Oak Creek (Austin Pond) on R-2829 at Station L 1085+00.  
o Wetland JJ (1) and Stream HC on R-2829 at Station L 1460+00 

 
Compensatory Mitigation 
 
The NCDOT has avoided and minimized impacts to jurisdictional resources to the greatest extent possible 
as described above. The unavoidable impacts to jurisdictional resources will be offset by compensatory 
mitigation. Below is a description of proposed mitigation for each TIP. 
 
TIP R-2721A & B 
 
The NCDOT is proposing to acquire compensatory mitigation for unavoidable impacts from the NCDMS 
for R-2721A & B (Tables 23 & 24) (see attached R-2721 A & B NCDMS letter of acceptance). These 
impacts occur in HUCs 03030004 and 03020201. The total USACE stream and wetland mitigation 
requirements exceed the NCDWR stream and wetland mitigation requirements; therefore NCDOT will 
request that NCDMS provide compensatory mitigation for R-2721A & B permanent stream impacts, 
permanent riparian wetland impacts, and permanent non-riparian wetland impacts at a 2:1 ratio. There 
will be allowable with mitigation and allowable without mitigation for Neuse River riparian buffer 
impacts. In addition, Neuse River riparian buffer impacts in Zones 1 and 2 will be mitigated at a 3:1 ratio 
and 1.5:1 ratio, respectively. All impacts to isolated wetlands will have mitigation provided in HUC 
03020201 only. Impacts to isolated wetlands will be mitigated at a 1:1 ratio for any impacts above one-
half acre to meet the NCDWR mitigation requirement. There is a total of 2.45 acres of impacts to isolated 
wetlands. Of the 2.45 acres, (0.02 acres – R-2721A and 2.43 acres – R-2721B) only 1.95 acres will be 
mitigated (2.45 acres – 0.5 acres). Therefore, due to the deduction of 0.5 acres, mitigation for isolated 
wetlands is shown only in Table 24. 
 
Table 23. R-2721A Proposed Compensatory Mitigation 

Mitigation Type 
Riparian 
Wetland 

(ac) 

Non-
Riparian 
Wetland 

(ac) 

Isolated 
Wetlands 

(ac) 
Stream 

(lf) 
Riparian Buffer 

Calculation (sq. ft.) 
Riparian 

Buffer Total  
(sq. ft.) 

Zone 1 Zone 2  
Cape Fear River 

Basin 
(HUC 03030004) 

0.0 0.01 0.0 204    

Neuse River Basin 
(HUC 03020201) 30.46 0.0 0.0 18,516 

561,570  
x 3.0 = 

1,684,710  

367,666 x 
1.5 =  

551,499 
2,236,209 
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Table 24. R-2721B Proposed Compensatory Mitigation 

Mitigation Type 
Riparian 
Wetland 

(ac) 

Non-
Riparian 
Wetland 

(ac) 

Isolated 
Wetlands 

(ac) 
Stream 

(lf) 

Riparian Buffer 
Calculation (sq. ft.) 

Riparian 
Buffer 
Total 

(sq. ft.) Zone 1 Zone 2 

Neuse River Basin 
(HUC 03020201) 25.38 0.0 1.95 17,072 

582,622 
x 3.0 = 

1,747,866 

387,313 x 
1.5 = 

580,970 
2,328,836 

 
TIP R-2828 
 
Proposed totals of compensatory mitigation for R-2828 are shown in Table 25. 
 
Table 25. R-2828 Proposed Compensatory Mitigation 

Mitigation Type 
Riparian 
Wetland 

(ac) 

Non-
Riparian 
Wetland 

(ac) 

Isolated 
Wetlands 

(ac) 
Stream 

(lf) 

Riparian Buffer 
Calculation (sq. ft.) 

Riparian 
Buffer 
Total 

 (sq. ft.) Zone 1 Zone 2 

Neuse River Basin 
(HUC 03020201) 38.52 0.08 0.0 40,172 

954,904 
x 3.0 = 

2,864,712 

576,863 x 
1.5 =  

865,294 
3,730,006 

 
Compensatory mitigation for wetlands and buffers will be acquired from NCDMS for R-2828 (see 
attached R-2828 NCDMS letter of acceptance). Compensatory stream mitigation for R-2828 will be 
procured by way of NCDOT contracting with private mitigation banks in the 03020201 Hydrologic Unit 
of the Neuse River Basin. All streams impacted by R-2828 are within Hydrologic Unit 03020201.  Each 
mitigation bank will be implemented according to the 2008 USACE Mitigation Banking Rules.  Each site 
will be reviewed and approved by the regulatory agencies following the procedures set forth in these 
rules.  All stream mitigation credits to be utilized for R-2828 will be released for use prior to submission 
of the phased permit modification application.  Sixteen mitigation banks with approved instruments are 
being contracted to provide stream mitigation for R-2828, as identified below:   
 
Table 26. R-2828 Compensatory Mitigation Banks 
 

Site Name Stream Type Mitigation Bank Developer 
Milburnie Dam Warm Restoration Systems 

Pancho Warm Restoration Systems 
Bucher Warm RES 

Buffalo Branch Warm RES 
Cedar Grove Warm RES 

Hannah Bridge Warm RES 
Meadow Spring Warm RES 

Polecat Warm RES 
Poplar Creek Warm RES 
Selma Mill Warm RES 

Selma Mill II Warm RES 
Stone Creek Warm RES 

Uzzle Warm RES 
Hollowell Warm Water and Land Solutions 

Falling Creek Warm Wildlands Hydrology 
Grantham Branch Warm Wildlands Hydrology 
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NCDOT will utilize stream mitigation credits from a combination of some or all of these sites.  Projected 
credit release from each site was calculated using the standard release schedule established in the 2008 
Mitigation Rules.  According to the acquired and projected credit release schedule submitted by the 
mitigation bank developers, the following annual and cumulative stream mitigation credits have been or 
will be released for use by the date indicated: 
 
Table 27. R-2828 Compensatory Mitigation Banks Credit Release Schedule 

Release Date Stream 
Type Released Credits (ln. ft.) Cumulative Stream Credit Release 

(ln. ft.) 
12/31/2017 (Acquired) Warm 20,436 20,436 
08/20/2018 (Acquired) Warm 9,284 29,720 
12/31/2018 (Predicted) Warm 13,560 43,280 
12/31/2019 (Predicted) Warm 27,545 70,825 

 
NCDOT will purchase two stream mitigation credits to offset each linear foot of streams requiring 
mitigation impacted by the proposed project. 
 
An additional 20,000 lf of stream mitigation has been reserved in the 03020201 HUC from DMS to 
address any potential shortage in the mitigation bank credit releases. 
 
TIP R-2829 
 
Proposed totals of compensatory mitigation for R-2829 are shown in Table 28. 
 
Table 28. R-2829 Proposed Compensatory Mitigation 

Mitigation Type 
Riparian 
Wetland 

(ac) 

Non-
Riparian 
Wetland 

(ac) 

Isolated 
Wetlands 

(ac) 
Stream 

(lf) 

Riparian Buffer 
Calculation (sq. ft.) 

Riparian 
Buffer 
Total 

 (sq. ft.) Zone 1 Zone 2 

Neuse River Basin 
(HUC 03020201) 34.04 2.76 0.0 34,774 

976,018 
x 3.0 = 

2,928,054 

712,376 x 
1.5 =  

1,068,564 
 3,996,618 

 
Currently, there is no mitigation plan for R-2829 since the proposed construction date is more than 5 
years in the future. Mitigation for the R-2829 section will be addressed in a permit modification submitted 
prior to construction. NCDOT anticipates using NCDMS to comply with any required compensatory 
mitigation for R-2829. 
 

FEDERALLY PROTECTED SPECIES 
 

As of June 27, 2018, the United States Fish and Wildlife Service (USFWS) identifies seven federally 
protected species potentially occurring in Wake County, six for Johnston County, and three for Harnett 
County. The National Marine Fisheries Service (NMFS) also lists the Atlantic sturgeon as a federally 
protected species in Wake and Johnston Counties, as of June 28, 2018. The NMFS designated the Neuse 
River in Wake and Johnston Counties as critical habitat for the Atlantic sturgeon. 
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Table 29. Federally Protected Species in the Project Corridor 

Scientific Name Common Name County Federal 
Status Habitat Present Biological 

Conclusion 

Picoides borealis Red-cockaded 
woodpecker 

Wake/ 
Johnston/ 
Harnett 

E No No Effect 

Notropis 
mekistocholas Cape Fear shiner Wake/ 

Harnett E Yes MA-NLAA 

Alasmidonta 
heterodon Dwarf wedgemussel Wake/ 

Johnston E Yes MA-LAA 

Elliptio 
steinstansana Tar River spinymussel Wake/ 

Johnston E Yes No Effect 

Elliptio lanceolata Yellow lance Wake/ 
Johnston T Yes MA-LAA 

Rhus michauxii Michaux’s sumac Wake/ 
Johnston E Yes MA-NLAA 

Lysimachia 
asperulaefolia 

Rough-leaved 
loosestrife Harnett E Yes No Effect 

Acipenser 
oxyrinchus 
oxyrinchus 

Atlantic sturgeon Wake/ 
Johnston E Yes MA-NLAA 

MA-NLAA- May Affect, Not Likely to Adversely Affect; MA-LAA- May Affect, Likely to Adversely Affect; E-
Endangered; T-Threatened 
 
NCDOT has determined the Biological Conclusion for the both the dwarf wedgemussel (DWM) and 
yellow lance (YL) is May Affect, Likely to Adversely Affect. A Biological Opinion (BO) was signed by 
the USFWS for the Complete 540 project on April 10, 2018. As part of the formal consultation process 
the USFWS did a jeopardy analogy to determine whether a federal action is likely to jeopardize the 
continued existence of species listed as endangered or threatened; or result in the destruction or adverse 
modification of designated critical habitat. The BO determined the Action is not likely to jeopardize the 
continued existence of the dwarf wedgemussel or the yellow lance.  
 
The Reasonable and Prudent Measures include funding a mussel propagation facility in Wake County, the 
Yates Mill Aquatic Conservation Center (YMACC), and performing a preconstruction mussel survey at 
the Swift Creek crossing and potentially relocating or taking into captivity any DWM and YL specimens. 
In the BO, the USFWS listed two Reasonable and Prudent Measures and three Terms and Conditions 
which implement the Reasonable and Prudent Measures. 
 
The three Terms and Conditions are as follows: 1) Funding will be transferred to Wake County within 30 
days of receiving a Section 404 Clean Water Act permit for the Action from the USACE, NCDOT will 
transfer approximately $1,958,936 to Wake County for the construction of the YMACC. 2) Funding will 
be transferred to NCWRC within 30 days of receiving a Section 404 Clean Water Act permit for the 
Action from the USACE, NCDOT will transfer approximately $3,041,064 to the NCWRC Non-Game 
Aquatic Project Fund. These funds will be used for North Carolina State University’s detailed proposal to 
operate the facility, including a facility manager and assistant at the YMACC to oversee the operation of 
the facility for propagation of DWM, YL, and other mussels. 3) Prior to conducting the preconstruction 
survey, NCDOT must coordinate with USFWS regarding the extent of the survey and to determine 
whether DWM and YL will be relocated or taken into captivity for propagation purposes. If DWM and/or 
YL are to be relocated, a relocation plan must be submitted to and approved by the USFWS. As of 
January 5, 2018 and February 27, 2018, NCDOT has entered into interagency agreements with Wake 
County and NCWRC for the establishment of the YMACC. 



 

TIP R-2721 A&B, R-2828, and R-2829 Individual Permit Application Page 24 
 

 
In addition to the DWM and YL, NCDOT concluded the Biological Conclusion for Cape Fear shiner, 
Michaux’s sumac, Atlantic sturgeon critical habitat, and Atlantic sturgeon is May Affect, Not Likely to 
Adversely Affect while the conclusions for the red-cockaded woodpecker, Tar River spinymussel, and 
rough-leaved loosestrife were determined as No Effect. The USFWS BO concurred with the Biological 
Conclusion for Cape Fear shiner and Michaux’s sumac for the following reasons: 1) There are only two 
known occurrences of Michaux’s sumac within the Action area, and these two populations will not be 
directly affected by the Action. 2) The Cape Fear Shiner only occurs within the Cape Fear River Basin. 
Given that the alignment of the Action occurs within the Neuse River Basin only, there will be no 
construction related or operational effects to the Cape Fear Shiner. The NMFS concurred in a letter 
received May 21, 2018 with the effect determination of may affect, not likely to adversely affect for the 
Atlantic sturgeon and the Atlantic sturgeon critical habitat designation. The NMFS concurred because all 
potential effects to Atlantic sturgeon and its critical habitat were found to be discountable, insignificant, 
or beneficial.  
 
Copies of the USFWS BO and NMFS letter can found at: https://www.ncdot.gov/projects/complete-
540/Pages/default.aspx. 
 
Northern long-eared bat 
 
The USFWS developed a programmatic biological opinion (PBO) in conjunction with the Federal 
Highway Administration (FHWA), USACE, and NCDOT for the northern long-eared bat (NLEB) 
(Myotis septentrionalis) in eastern North Carolina. The PBO covers the entire NCDOT program in 
Divisions 1-8, including all NCDOT projects and activities. The programmatic determination for NLEB 
for the NCDOT program is “May Affect, Likely to Adversely Affect.” The PBO provides incidental take 
coverage for NLEB and will ensure compliance with Section 7 of the Endangered Species Act for five 
years for all NCDOT projects with a federal nexus in Divisions 1-8, which includes Wake, Harnett, and 
Johnston Counties, where the Complete 540 project is located.  
 
Bald and Golden Eagle Protection Act (BGPA) 
 
In the July 9, 2007 Federal Register (72:37346-37372), the bald eagle was declared recovered, and 
removed (de-listed) from the Federal List of Threatened and Endangered Wildlife. This delisting took 
effect August 8, 2007. After the delisting, the Bald and Golden Eagle Protections Act (16 U.S.C. 668-
668d) became the primary law protecting bald eagles. 
 
Habitat for the bald eagle primarily consists of mature forest in proximity to large bodies of open water 
for foraging. Large dominant trees are utilized for nesting sites, typically within 1.0 mile of open water. 
 
A desktop-GIS assessment of the project study area, as well as the area within a 1.13-mile radius (1.0 
mile plus 660 feet) of the project limits, was performed on June 30, 2014 using 2010 color aerials. The 
Neuse River and Lake Benson are the only water bodies large enough or sufficiently open to be 
considered a potential feeding source. A survey of the area within 660 feet of the project limits was 
conducted and no nests were observed. Also, during project-wide natural resource investigations 
biologists did not note the presence of nests or eagles. However, a review of the NCNHP database 
updated April 2014 revealed one known occurrence of this species within 1.0 mile of the project study 
area. A re-survey of suitable habitat in the selected corridor for the project area and all additional access 
areas was done by biologists from Calyx Engineers on February 8, 21, 22, and 23, 2018. No eagles or 
nests were observed during the field investigations. Due to minimal habitat and minimal impact 
anticipated for this project, it has been determined that this project will not affect this species. 
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Moratoria 
 
The reach of the Neuse River within the R-2829 section of the project area was identified as NCWRC 
Anadromous Fish Spawning Area (AFSA) and an Inland Primary Nursery Area (PNA). As a result, a 
construction moratorium will be in effect from February 15th through September 30th during construction 
on the bridge crossing the Neuse River.  
 
The NMFS designated the Neuse River within the R-2829 section of the project area as critical habitat for 
the Atlantic sturgeon. There will be a construction moratorium for in water work within the Neuse River 
from February 15th through October 31st. Additionally, Design Standards for Sensitive Watersheds along 
with Project Design Criteria outlined in the NMFS letter will be implemented. Causeways and temporary 
work bridges will be installed/ removed outside the moratorium and construction will not block more than 
50% of the stream. A copy of the NMFS letter can be found at: 
https://www.ncdot.gov/projects/complete-540/Pages/default.aspx. 
 

CULTURAL RESOURCES 
 
Historic Architectural Resources 
 
The NCDOT evaluated historic architectural resources for all of the DSAs for compliance with Section 
4(f) of the United States Department of Transportation Act (USDOT) of 1966 and Section 106 of the 
National Historic Preservation Act of 1966. A Historic Architectural Resources Survey Report was 
completed in November 2014 for all of the DSAs within the Complete 540 project. The report contains 
data from three field surveys throughout the DSAs. There were 92 properties/historic districts requiring 
an intensive-level investigation. The intensive level investigations determined 25 properties/historic 
districts were eligible for the National Register of Historic Places (NRHP). The State Historic 
Preservation Office (SHPO) agreed with NCDOT’s finding that the Preferred Alternative (DSA #2) 
would have no effect on 23 of 25 properties eligible for NRHP listing. Panther Branch School and the 
John Strain House are the two properties that would be affected. 
 
Panther Branch School is currently listed on the NRHP and continues to remain eligible for the NRHP 
under Criterion A. This site is within the finalized design corridor. Qualifying Criterion A properties must 
retain integrity and must be associated with a specific event marking an important moment in American 
prehistory or history or a pattern of events. The property has a No Adverse Effect, with Environmental 
Commitments effect determination. The Environmental Commitments are: 
 

• Sauls Road is planned to be elevated over the new facility north of the Panther Branch School 
site. 

• Impacts do not show substantial increase in noise levels. 
• A small (18-inch) retaining wall required to eliminate the need for permanent easements at the 

school and across the street. (Decorative treatments may be required on the wall surface. The 
designs for the wall will be reviewed by Historic Preservation Office (HPO) prior to finalization 
for construction). 
 

The John Strain House is eligible for the NRHP under Criterion C. Qualifying Criterion C properties must 
retain integrity and either 1) embody distinctive characteristics of a type, period, or method of 
construction; 2) represent the work of a master; 3) possess high artistic value; or 4) represent a significant 
and distinguishable entity whose components may lack individual distinction. It was determined this 
property would not experience a noise impact and the predicted noise levels are below the Federal Noise 
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Abatement Criteria. The property has a No Adverse Effect, without additional Environmental 
Commitments.  
 
The SHPO concurred with NCDOT and FHWA that the Preferred Alternative (DSA #2) will result in “no 
adverse effect” to either property. The Concurrence Form for Assessment of Effects signed by NCDOT, 
SHPO, and FHWA is in the 2015 DEIS in Appendix B.  
 
Archaeological Resources 
 
The NCDOT evaluated archaeological resources for the preferred alternative (DSA #2) for compliance 
with Section 4(f) of the USDOT Act of 1966 and Section 106 of the National Historic Preservation Act of 
1966. An Intensive Archaeological Survey: Technical Report was completed in September 2017. The 
report describes one site as qualifying for the NRHP under Criterion D. Criterion D is defined as a site 
that has yielded, or may be likely to yield, information important in history or prehistory. It was 
determined that the site contains data of importance but does not require preservation in place. 
Alternatives were investigated, shifting the highway and bridging the site. Shifting the road alignment 
would result in additional direct impacts to wetlands, streams, and existing residential areas. Bridging the 
site could avoid direct effects however; further review of the existing design compared with surrounding 
topography showed bridging would require significant design revisions in order to avoid wetlands and a 
nearby subdivision. This would increase the footprint of the project and produce an undesirable partial 
vertical curve on the bridge, NCDOT concluded to proceed with the existing design. Since this site does 
not warrant preservation in place, Section 4(f) does not apply. 
 
NCDOT will establish a Memorandum of Agreement with SHPO in order to take into account the 
project’s effect on archaeological resources. NCDOT will coordinate with the NC Office of State 
Archaeology relative to data recovery of materials in the site eligible for the NRHP. These commitments 
will occur during final design and construction. 
 
Section 4(f) Resources 
 
Middle Creek School Park is crossed by the final design corridor along a narrow strip of land along the 
northern edge. The impact area is 2.8 acres, of a 105-acre parcel. It is wooded and has no formal park 
functions. The impacts to the area will not alter the function and use of the park use and disturbs a small 
percentage of land. FHWA determined it would be a de minimis impact. 
 
The Neuse River Trail is within the final design corridor. The roadway is proposed to cross the Neuse 
River Trail. The trail will be realigned to pass under the Neuse River bridge crossing. There will be 
temporary construction impacts but the trail would return to the original condition post-construction. 
FHWA determined it would be a de minimis impact. 
 
Concurrence letters can be found in the 2017 Final Stakeholder Involvement Report in Appendix K. 
 

INDIRECT AND CUMULATIVE EFFECTS 
 
NCDOT prepared an Indirect and Cumulative Effects Memorandum in November 2017 (ICE Report) as a 
follow up to the Indirect and Cumulative Effects Report in December 2014. The ICE Report describes the 
predicted indirect and cumulative effects of land use and water quality in the Future Land Use Study Area 
(FLUSA). Three FLUSA datasets were used for comparison: 2010 Baseline (existing conditions), 2040 
No-Build, and 2040 Build. The scenarios were analyzed using the preferred alternative (DSA #2) for the 
Complete 540 project and the probable effects within the FLUSA. Data used in this analysis are 
summarized from the following technical memoranda: 
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• Memorandum on Local Jurisdiction Outreach and Methodology Updates (Quantitative ICE 

Assessment Memo #1). 
• Memorandum on Land Use Scenario Methodology and Results (Quantitative ICE 

Assessment 
Memo #2). 

• Memorandum on Water Quality Modeling Methodology and Results (Quantitative ICE 
Assessment Memo #3). 

 
These memos and the complete ICE Report are located at: 
https://www.ncdot.gov/projects/complete-540/Pages/default.aspx. 
 
The ICE Report found that local planners generally believe the anticipated population growth in the 
FLUSA will occur regardless of whether the Complete 540 project is constructed, but the location and 
density of development may differ without project construction. 
 
The major findings of the ICE Report are: 
 

• The development patterns anticipated under the 2040 Build scenario are more consistent with 
local land use plans than those anticipated under the 2040 No-Build scenario. 

• Notable land use changes are projected to occur between 2010 Baseline and 2040 No-Build 
scenario. 

• The projected differences in land use between the 2040 No-Build and 2040 Build scenarios 
are relatively small.  
o There is less than a one percent difference in acres of development between the 2040 No-

Build and 2040 Build scenarios due to differences in development densities. 
• The 2040 Build scenario is generally an improvement over that of the 2040 No-Build 

scenario with respect to traffic performance measures. 
o Tier One analysis of FLUSA-level traffic conditions showed a slight increase in Daily 

and PM Peak Vehicle Miles Traveled (VMT) and Vehicle Hours Traveled (VHT) with 
Complete 540 in place, the congested Daily and PM Peak VMT/VHT, average Daily and 
PM Peak speeds, and Daily and PM Peak congested roadway mileage all improved in the 
2040 Build scenario. 

o The Tier Two analysis of aggregate corridor-level traffic conditions within the FLUSA 
resulted in the same general findings. In nearly all the measures of effectiveness (MOE) 
comparisons, the majority of corridors experienced compounded annual growth rates 
(CAGR) of less than one percent difference when comparing the 2015 to 2040 No-Build 
and 2015 to 2040 Build scenario results. Overall, the analysis showed increased traffic 
and congestion in the 2040 Build scenario on corridors that connect with the Complete 
540 and reduced VMT and VHT on roads that parallel Complete 540. Although the 2040 
Build scenario traffic conditions show more of the selected corridors as congested, the 
2040 No-Build scenario traffic conditions indicate congestion on many other corridors 
not included in the Tier 2 analysis. 

o The Tier Three volume-to-capacity comparisons showed that all areas with a Level of 
Service of “E” or worse had TDM daily volume-to-capacity ratios within the same 
threshold in both 2040 scenarios. This result indicates that these operational concerns 
would exist with or without the project. 

• The modeled differences in impacts for most of the water quality parameters between the 
2040 No-Build and 2040 Build scenarios are less than one percent. The changes in water 
quality measures between the 2040 No-Build scenario and 2040 Build scenario are minor in 



comparison to the overall cumulative impacts, most of which are likely to occur with or 
without construction of the Complete 540 project. 

FEMA COMPLIANCE 

The R-2721 project will require a total of two Conditional Letters of Map Revision (CLO MR) packages 
for Camp Branch and Middle Creek, and a Memorandum of Agreement (MOA) between NCDOT and 
North Carolina Floodplain Mapping Program (NCFMP), Types 2a and 2b, for Rocky Branch. At the time 
of this permit application submittal; Federal Emergency Management Agency (FEMA) and NCFMP 
MOA compliance has not been finalized. The CLOMRs and MOA will be submitted to NCFMP, in 
accordance with FEMA. The CLOMRs and MOA will be signed and authorized prior to construction 
mobilization. 

Coordination for impacts within the floodplain will be required for the remaining phases of the Complete 
540 project. Four streams will require FEMA and/or NCFMP coordination for the R-2828 project and 
four additional streams for R-2829. These will be submitted to and authorized by FEMA and/or NCFMP 
prior to either project going to construction. The R-2828 and R-2829 projects will have the required 
information submitted at a later date and will coincide with any modifications to the individual permit 
(IP) being requested through this cover. The permit modifications will incorporate additional information 
regarding the status of the packages for R-2828 and R-2829. 

REGULATORY APPROVALS 

Section 404: Application is hereby made for a USACE Individual 404 Permit as required for the above
described activities. 

Section 401: We are requesting a Section 401 Individual Water Quality Certification, Neuse Riparian 
fBufer Authorization, and Non-404 Jurisdictional Wetlands and Waters Permit (IWGP 10000) from 

NCDWR. We are providing this application to NCDEQ, for their approval. Authorization to debit the 
$570.00 Permit Application Fee from TIP No. R-2721/WBS 37673. l .TA2 is hereby given. 

A copy of the permit application and its distribution list will be posted on the NCDOT website. Copies of 
the NEPA documents are also available on the NCDOT website at: 
https :/ /www.ncdot.gov/projects/ complete-540/Pages/ default.aspx. 

Thank you for your assistance with this project. If you have any questions or need additional information, 
please contact Deanna Riffey at driffey@ncdot.gov or 919-707-6151. 

Sincerely, 

\J 
Philip S. Harris, III, P.E., C.P.M 
Environmental Analysis Unit Head 

"'" 
-

cc: NCDOT Permit Application Standard Distribution List 
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U.S. ARMY CORPS OF ENGINEERS
APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT 

33 CFR 325. The proponent agency is CECW-CO-R.

OMB APPROVAL NO. 0710-0003 
EXPIRES: 28 FEBRUARY 2013

Public reporting for this collection of information is estimated to average 11 hours per response, including the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding 
this burden estimate or any other aspect of the collection of information, including suggestions for reducing this burden, to Department of Defense, 
Washington Headquarters, Executive Services and Communications Directorate, Information Management Division and to the Office of Management and 
Budget, Paperwork Reduction Project (0710-0003).  Respondents should be aware that notwithstanding any other provision of law,  no person shall be 
subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.  Please DO NOT 
RETURN your form to either of those addresses.  Completed applications must be submitted to the District Engineer having jurisdiction over the location of 
the proposed activity.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research, and Sanctuaries 
Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of Engineers; Final Rule 33 CFR 320-332.  Principal Purpose: Information provided on 
this form will be used in evaluating the application for a permit.  Routine Uses: This information may be shared with the Department of Justice and other 
federal, state, and local government agencies, and the public and may be made available as part of a public notice as required by Federal law.  Submission 
of requested information is voluntary, however, if information is not provided the permit application cannot be evaluated nor can a permit be issued.  One set 
of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this application (see 
sample drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed activity.  An application 
that is not completed in full will be returned.

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS)

1.  APPLICATION NO. 2.  FIELD OFFICE CODE 3.  DATE RECEIVED 4.  DATE APPLICATION COMPLETE

(ITEMS BELOW TO BE FILLED BY APPLICANT)

5.  APPLICANT'S NAME

First - Middle - Last -

Company -

E-mail Address -

6.  APPLICANT'S ADDRESS:

Address-

City - State - Zip - Country -

7.  APPLICANT'S PHONE NOs. w/AREA CODE

c.  Faxb.  Businessa.  Residence

10.  AGENTS PHONE NOs. w/AREA CODE

a.  Residence b.  Business c.  Fax

8.  AUTHORIZED AGENT'S NAME AND TITLE (agent is not required)

First - Middle - Last -

Company -

E-mail Address -

9.  AGENT'S ADDRESS:

Address-

City - State - Zip - Country -

STATEMENT OF AUTHORIZATION

11.  I hereby authorize,                                                       to act in my behalf as my agent in the processing of this application and to furnish, upon request, 
supplemental information in support of this permit application.

SIGNATURE OF APPLICANT DATE

NAME, LOCATION, AND DESCRIPTION OF PROJECT OR ACTIVITY

12.  PROJECT NAME OR TITLE (see instructions)

13.  NAME OF WATERBODY, IF KNOWN (if applicable) 14.  PROJECT STREET ADDRESS (if applicable)

Address

City - State- Zip-
15.  LOCATION OF PROJECT

Latitude: N Longitude: W

16.  OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions)

State Tax Parcel ID Municipality

Section - Township - Range -

ENG FORM 4345, OCT 2012 PREVIOUS EDITIONS ARE OBSOLETE.

Philip S Harris III

NC Department of Transportation- Env. Analysis Unit

pharris@ncdot.gov

1548 Mail Service Center

Raleigh NC 27699 US

919-707-6123

TIPs R-2721 (A & B), R-2828, and R-2829 (Complete 540 in Wake and Johnston Counties) WBS 37673.1.TA2

Multiple in Neuse and Cape Fear River Basins
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18. Nature of Activity (Description of project, include all features)

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

USE BLOCKS 20-23 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20. Reason(s) for Discharge

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

Type
Amount in Cubic Yards

Type
Amount in Cubic Yards

Type
Amount in Cubic Yards

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

Acres

or

Linear Feet

23. Description of Avoidance, Minimization, and Compensation (see instructions)

ENG FORM 4345, OCT 2012

17. DIRECTIONS TO THE SITE

The NCDOT proposes to construct a total of 28.8 miles of new alignment for the Complete 540 project in Wake and Johnston Counties.
The Complete 540 project encompasses three NCDOT TIP projects: R-2721 (NC-55 Bypass to US-401), R-2828 (east of US 401 to I-40
Interchange), and R-2829 (east of I-40 to US 64/264). The lengths of each TIP are 8.6 miles, 8.8 miles, and 11.2 miles, respectively.
R-2721 is located entirely in Wake County. R-2828 and R-2829 are located in both Wake and Johnston Counties. The new alignment
will consist of six lanes, with three 12-foot lanes in each direction, separated by a 70-foot wide median. Proposed interchange locations for
the Complete 540 project include the NC-55 Bypass, Holly Springs Rd., Bells Lake Rd., US-401, Old Stage Rd., NC- 50, White Oak Rd.,
I-40, US-70 Bypass, Old Baucom Rd., Auburn Knightdale Rd., Poole Rd., and US-64/264 Bypass. The highway is being proposed as a
toll facility.

There are two primary purposes for the Complete 540 project: to improve mobility within and through the study area during peak travel
periods, and to reduce congestion on the study area’s existing roadway network. A secondary purpose, or “other desired outcome”, of the
project was also identified: to improve system linkage in the regional roadway network by completing the 540 outer loop around the
Raleigh metropolitan area- an infrastructure improvement that has been sought by local communities and planners for more than 40 years.

Wetlands, streams, riparian buffers and ponds will be impacted by construction of the new road alignment, upgrades to existing
infrastructure in the vicinity of the new road, and installation of drainage features.

See attached permit drawings

See attached cover letter

See attached vicinity maps by TIP number.
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INTERAGENCY PROJECT MEETING 
 

Agenda 
July 12, 2017 
NCDOT Structure Design Conference Room C 
Century Center Building A 
9:00 am to 11:00 am (time is subject to change) 
 
Purpose: Project status and review locations of project avoidance and minimization efforts. 
 

• Project Status (including previous interagency meetings) 
o 12/2009 – project introduction and establish Section 6002 Plan 
o 02/2010 – agency scoping 
o 08/2010 – purpose and need 
o 09/2010 – purpose and need 
o 11/2010 – public involvement and alternatives  
o 01/2011 – public involvement and alternatives 
o 08/2012 – alternatives  
o 12/2012 – project advancement 
o 09/2013 – recommended DSAs 
o 12/2013 – finalize DSAs 
o 11/2014 – bridging and minimization 
o 08/2015 – reader friendly Draft EIS 
o Draft Environmental Impact Statement – 11/2015 
o Public Hearing – 12/2015 
o 02/2016 – public involvement and recommended Preferred Alternative 
o 03/2016 – development of DSA design plans and impact minimization 
o 06/2017 – quantitative ICE analysis 
o 07/2017 – minimization  
o Final Environmental Impact Statement  
o Record of Decision  

• Preliminary Design (Wetland and Stream Impacts) Table 1 (Handout 24) 

• Avoidance and Minimization Measures (Handout 24) 
o Horizontal and/or Vertical Alignment Shifts; Table 2 (Figures 1-41) 
o Bridging: Table 3 (Figures BF-1 – BF-7) 
o Retaining Walls and Noise Barriers (Figures Wall1-Wall14) 
o Interchange Types (Interchange Forms –(Not in Packet) 

• Wrap Up/Next Steps 
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INTERAGENCY PROJECT MEETING 
 

Handout #24 
Impact Minimization for the Preferred Alternative 
 

The purpose of Handout #24 is to provide information on jurisdictional impacts associated with 
the Complete 540 project and efforts to avoid and minimize those impacts in accordance with 
Item 11 of the Section 6002 Coordination Plan for the project (latest edition dated November 26, 
2013).  This material and the associated Interagency Meeting provide an opportunity to consider 
avoidance and minimization of impacts to jurisdictional resources during the development of 
more detailed designs for the Preferred Alternative. 

 

Current Jurisdictional Impacts 

Table 1 presents jurisdictional impacts of the current preliminary designs for the Preferred 
Alternative (DSA 2), computed within construction limits (slope stakes) plus an additional 25 feet 
on each side.  The jurisdictional impact categories include streams, riparian buffer zones, 
wetlands, ponds, floodway, 100-year floodplain, and 500-year floodplain. 

For comparison purposes, Table 1 also reports impacts of the previous functional designs for 
DSA 2, computed within construction limits (slope stakes) plus an additional 40 feet on each 
side. 

 

Avoidance and Minimization Measures 
 

Horizontal and Vertical Alignment Shifts 

Table 2 shows the changes in jurisdictional impacts that resulted from horizontal and vertical 
alignment shifts from the functional design to the preliminary design of the Preferred Alternative.  
Reductions in impacts are noted in terms of raw numbers and percentage changes.  As 
indicated above, the preliminary design impacts were computed using slope stakes plus 25 feet 
and the functional design impacts were computed using slope stakes plus 40 feet.  These 
avoidance and minimization impact areas are graphically represented in Figures 1 through 41.  

          

2



 

 

 

 

In Figures 1 through 41, the original impacts for the functional designs (slope stakes plus 40 
feet) are represented by the shaded transparent pink shape and the pink solid lines represent 
the previous functional design’s horizontal alignment.  The solid purple lines represent the 
current preliminary designs impacts (slope stakes plus 25 feet) and the solid yellow lines 
represent the current preliminary design’s horizontal alignment. 

Table 2 also reports the total difference between impacts from the previous functional designs 
and the current preliminary designs as well as the percentage of impact avoidance. 

 

Bridging 

Table 3 reports the impact reductions to jurisdictional features by incorporating additional 
bridging at eight sites along the Preferred Alternative, which were agreed upon at the November 
2014 and December 2014 Interagency Meetings.  Bridge Figures 1 through 7 (BF-1 through BF-
7) show these eight sites.  At each of the eight sites, the recommended bridge lengths are 
longer than what is hydraulically required in order to reduce and minimize jurisdictional impacts.  

Table 4 shows the percentage of impacts avoided/minimized due to additional bridging.  The 
first row reports the impacts to streams, wetlands, and other hydraulic features, that would result 
from providing minimum hydraulic requirements.  The second row reports the same impacts 
with the additional bridging incorporated.  The third row reports the difference between the two 
(actual avoidance) and the fourth row reports the percentage avoidance for each impact. 

 

Noise Sensitive Areas and Retaining Walls 

Wall Figures 1 through 14 (WF-1 through WF-14) show where walls were used to help avoid 
and minimize impacts to residential and other developed areas.  In the wall figures, the yellow 
solid lines represent the likely noise barrier locations and the red solid lines represent retaining 
wall locations that were added to help minimize impacts to adjacent subdivisions.   

The likely noise barrier locations were identified in the Traffic Noise Analysis, completed in May 
2015, and have been included in the preliminary designs for the Preferred Alternative.  The 
retaining walls, shown by the red solid lines, were added as a result of a change in the 
maximum cut slope recommendations.  The original functional designs were prepared with 2:1 
slopes, but the current preliminary designs incorporate 3:1 maximum cut slopes to conform with 
the preliminary slope recommendations. This change resulted in additional impacts to some 
residential communities.  Retaining walls were added in these areas to avoid these additional 
impacts.  During final designs, alternative design strategies such as shoulder berm gutters, 
which may eliminate the need for some of these retaining walls, may be considered.   

 

Interchange Layouts 

During the development of the functional designs for all of the original 17 DSAs, multiple 
meetings with NCDOT were held to identify an interchange layout for each interchange location.  
In selecting a preferred interchange layout at each location, the project team considered 
multiple interchange layouts, reviewing the benefits and constraints of each.  Approximate 
stream and wetland impacts under each layout were part of this consideration.  The project 
team sought to select interchange layouts that best minimized overall impacts to jurisdictional 
features and surrounding residences and businesses, while also maintaining effective traffic 
operations.  
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For the preferred alternative, a total of 52 unique interchange layouts were considered for the 13 
interchange locations.  No figures or impact data are included in minimization packet, but figures 
for each interchange layout are available at the meeting. 

 

Further Minimization Efforts 

During the development of final plans and construction, Best Management Practices (BMPs) will 
be implemented to help further minimize impacts.  For portions of the project that drain into 
receiving waters that are habitat for protected species, appropriate BMPs will be used.  These 
additional measures will be coordinated at future Interagency Meetings addressing hydraulic 
design and stormwater management. 
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18,891 45 26.33 16.72 28.96 47 24.28 4.68 5.18 8 9.14 17.16 18.76

18,574 47 26.79 17.27 28.90 50 26.44 2.46 5.46 7 7.99 14.88 16.44

-317 2 0.46 0.55 -0.06 3.00 2.16 -2.22 0.28 -1 -1.15 -2.28 -2.32

-1.68% 4.44% 1.75% 3.29% -0.21% 6.38% 8.90% -47.44% 5.41% -12.50% -12.59% -13.30% -12.39%

29,850 55 43.83 28.22 25.79 58 24.68 1.11 9.12 15 0.23 14.27 18.48

24,411 47 35.13 22.53 20.98 54 20.34 0.64 8.84 14 0.06 12.83 16.78

-5,439 -8 -8.70 -5.69 -4.81 -4.00 -4.34 -0.47 -0.28 -1 -0.16 -1.44 -1.70

-18.22% -14.55% -19.85% -20.16% -18.65% -6.90% -17.59% -42.34% -3.07% -6.67% -72.21% -10.11% -9.22%

17,069 39 24.99 17.35 19.58 44 18.28 1.31 6.74 15 8.20 34.43 44.44

16,470 45 25.09 17.54 18.73 51 17.51 1.22 10.34 18 6.83 33.66 43.10

-599 6 0.10 0.19 -0.85 7.00 -0.77 -0.09 3.60 3 -1.37 -0.77 -1.34

-3.51% 15.38% 0.40% 1.10% -4.34% 15.91% -4.21% -6.87% 53.41% 20.00% -16.75% -2.23% -3.02%

65,810 139 95.15 62.29 74.33 149.00 67.24 7.10 21.04 38 17.57 65.86 81.69

59,455 139 87.01 57.34 68.61 155.00 64.29 4.32 24.64 39 14.88 61.37 76.32

-6,355 0 -8.14 -4.95 -5.72 6.00 -2.95 -2.78 3.60 1 -2.69 -4.49 -5.37

-9.66% 0.00% -8.55% -7.95% -7.70% 4.03% -4.39% -39.15% 17.11% 2.63% -15.30% -6.82% -6.58%

Note: Functional Design impacts computed using slope stakes + 40ft; Preliminary Design impacts computed using slope stakes +25ft.

Note: Table 1 reports project impacts differental between functional design and preliminary design. (A negative delta is a reduction of impacts, a positive delta is an increase in impacts.)

TABLE 1

Delta

Percent Difference

Totals

Func. Design

Prelim. Design

PRELIMINARY DESIGN IMPACTS

Category
Floodway 

(Acres)

100 Yr 

Flood 

(Acres)

Wetlands 

(Each)

Riparian 

(Acres)

Non-

Riparian 

(Acres)

Ponds 

(Acres)

Ponds 

(Each)

Func. Design

Prelim. Design

Delta

Percent Difference

R-2829

Func. Design

Prelim. Design

Delta

Percent Difference

TIP

Streams 

(Linear 

Feet)

Streams 

(Each)

R-2721

Func. Design

Prelim. Design

Delta

Percent Difference

500 Yr 

Flood 

(Acres)

Buffer 

Zone 1 

(Acres)

Buffer 

Zone 2 

(Acres)

Wetlands 

(Acres)

R-2828
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 Linear Feet Acres Acres Acres Acres Acres

Bells Lake Interchange (-L- 313+00 to 360+00) 8

Functional Design 1,527 2.12 1.46 2.34 2.34 0.00

Preliminary Design 1,376 1.91 1.30 2.29 2.29 0.00

Avoidance 151 0.21 0.17 0.05 0.05 0.00

% Avoidance 9.9% 9.9% 11.3% 2.1% 2.1% 0.00

US 401 (-L- 425+00 to 500+00)

Functional Design 10-11 4,971 7.46 4.76 7.03 4.88 2.15

Preliminary Design 3,913 6.17 3.95 6.69 4.54 2.15

Avoidance 1,058 1.30 0.81 0.34 0.34 0.00

% Avoidance 21.3% 17.4% 17.0% 4.8% 6.9% 0.0%

 

US 401 (-L- 500+00 to 520+00) 12

Functional Design 1,531 2.82 1.77 1.69 1.51 0.19

Preliminary Design 1,335 2.68 1.71 1.55 1.42 0.14

Avoidance 196 0.14 0.06 0.14 0.09 0.05

% Avoidance 12.8% 5.1% 3.4% 8.2% 5.9% 27.0%

Old Stage Interchange (-L- 565+00 to 615+00) 13-14

Functional Design 489 1.16 0.86 2.24 2.20 0.04

Preliminary Design 377 0.87 0.63 1.98 1.94 0.04

Avoidance 112 0.29 0.23 0.26 0.26 0.00

% Avoidance 22.9% 25.0% 26.7% 11.7% 11.9% 2.3%

NC 50 (Benson Rd) Interchange (-L- 755+00 to 805+00) 18

Functional Design 981 1.96 1.45 1.81 1.81 0.00

Preliminary Design 915 1.64 1.36 1.26 1.26 0.00

Avoidance 66 0.32 0.08 0.55 0.55 0.00

% Avoidance 6.7% 16.4% 5.7% 30.3% 30.3% 0.00

Swift Creek/Turner Farms (-L- 805+00 to 920+00) 19-21

Functional Design 7,092 9.68 6.35 5.46 4.96 0.51

Preliminary Design 6,501 8.72 5.69 4.14 4.05 0.09

Avoidance 591 0.96 0.65 1.32 0.91 0.41

% Avoidance 8.3% 9.9% 10.3% 24.3% 18.4% 82.0%

Note: Functional Design impacts computed using slope stakes + 40ft; Preliminary Design impacts computed using slope stakes +25ft.

Note: Table 2 reports impact avoidance due to project alignment shifts.  (Positive avoidance is a reduction of impacts, negative avoidance is an increase in impacts)

R-2721

R-2828

AVOIDANCE FROM ALIGNMENT SHIFTS

TABLE 2

STREAMS WETLANDS 
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Linear Feet Acres Acres Acres Acres Acres

I-40 Interchange Shift (-L- 955+00 to 990+00) 27

Functional Design 495 0.80 0.60 2.85 2.67 0.18

Preliminary Design 521 0.68 0.51 0.94 0.77 0.18

Avoidance -26 0.12 0.09 1.91 1.91 0.00

% Avoidance -5.3% 14.6% 15.1% 66.9% 71.4% 0.0%

Auburn Knightdale Interchange (1335+00 to 1360+00) 37

Functional Design 1,955 2.75 1.77 1.45 1.45 0.00

Preliminary Design 1,850 2.56 1.62 1.15 1.15 0.00

Avoidance 105 0.19 0.15 0.30 0.30 0.00

% Avoidance 5.4% 6.8% 8.3% 20.5% 20.5% 0.00

US 64 /264 Interchange (1445+00 to 1495+00) 40-41

Functional Design  1,491 2.22 1.57 3.71 3.71 0.00

Preliminary Design 1,596 2.87 2.11 5.39 5.39 0.00

Avoidance -105 -0.65 -0.54 -1.68 -1.68 0.00

% Avoidance -7.0% -29.1% -34.6% -45.4% -45.4% 0.00

Functional Design 20,532 30.97 20.58 28.59 25.53 3.06

Preliminary Design 18,384 28.10 18.88 25.41 22.81 2.59

Avoidance 2,148 2.88 1.69 3.18 2.71 0.47

% Avoidance 10.5% 9.3% 8.2% 11.1% 10.6% 15.2%

Note: Functional Design impacts computed using slope stakes + 40ft; Preliminary Design impacts computed using slope stakes +25ft.

Note: Table 2 reports impact avoidance due to project alignment shifts.  (Positive avoidance is a reduction of impacts, negative avoidance is an increase in impacts)

R-2829

STREAMS WETLANDS 
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o
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Total

TABLE 2 (cont.)

AVOIDANCE FROM ALIGNMENT SHIFTS
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Linear Feet Acres Acres Acres Acres Acres Each Acres Acres Acres

1 BF-1 272 0.23 0.04 0.003 0.003 0.00 0 0.00 0.01 0.00

1A BF-1 126 0.16 0.01 0.00 0.00 0.00 0 0.00 0.00 0.00

8 BF-2 0 0.00 0.00 2.17 2.17 0.00 0 0.00 0.00 0.00

Total 398 0.40 0.05 2.18 2.18 0.00 0 0.00 0.01 0.00

16 BF-3 373 0.52 0.33 1.52 1.52 0.00 0 0.00 0.00 0.00

21 BF-4 1,495 1.82 1.13 4.39 4.39 0.00 0 0.00 0.00 0.00

24 BF-5 1,619 2.53 1.96 8.62 8.62 0.00 0 0.00 7.02 0.00

Total 3,487 4.87 3.42 14.53 14.53 0.00 0 0.00 7.02 0.00

33 BF-6 208 0.39 0.35 1.97 1.97 0.00 0 0.00 2.14 0.00

63 BF-7 39 0.07 0.05 5.56 5.56 0.00 0 0.00 0.00 0.00

Total 247 0.46 0.40 7.53 7.53 0.00 0 0.00 2.14 0.00

TIP

R-2721

R-2828

R-2829

IMPACT SAVINGS (REDUCTION) BY ADDITIONAL BRIDGING

Site No.

STREAMS (Savings) WETLANDS (Savings) HYDRAULIC (Savings)

Figure No.

TABLE 3
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Linear Feet Acres Acres Acres Acres Acres Each Acres Acres Acres

18,972 27.19 17.33 31.08 28.62 2.46 7 5.46 14.89 0.00

18,574 26.79 17.27 28.90 26.44 2.46 7 5.46 14.88 0.00

398 0.40 0.05 2.18 2.18 0.00 0 0.00 0.01 0.00

2.1% 1.5% 0.3% 7.0% 7.6% 0.0% 0.0% 0.0% 0.1% 0.0%

27,898 40.00 25.92 35.51 34.87 0.64 14 8.84 19.85 0.00

24,411 35.13 22.53 20.98 20.34 0.64 14 8.84 12.83 0.00

3,487 4.87 3.38 14.53 14.53 0.00 0 0.00 7.02 0.00

12.5% 12.2% 13.1% 40.9% 41.7% 0.0% 0.0% 0.0% 35.4% 0.0%

16,717 25.59 18.00 26.26 25.04 1.22 18 10.34 35.80 0.00

16,470 25.09 17.54 18.73 17.51 1.22 18 10.34 33.66 0.00

247 0.50 0.46 7.53 7.53 0.00 0 0.00 2.14 0.00

1.5% 1.9% 2.6% 28.7% 30.1% 0.0% 0.0% 0.0% 6.0% 0.0%

63,587 92.77 61.24 92.86 88.53 4.33 39.00 24.64 70.54 0.00

59,455 87.01 57.34 68.61 64.29 4.32 39.00 24.64 61.37 0.00

4,132 5.76 3.91 24.25 24.24 0.01 0.00 0.00 9.17 0.00

6.5% 6.2% 6.4% 26.1% 27.4% 0.2% 0.0% 0.0% 13.0% 0.0%

 

R-2721

TIP

w/ Additional Bridging

Avoidance

% Avoidance

IMPACT  (% AVOIDANCE) BY ADDITIONAL BRIDGING

STREAMS WETLANDS HYDRAULIC 

w/ Additional Bridging

Avoidance

% Avoidance

TABLE 4

IMPACT SAVING FROM 

BRIDGING

w/o Additional Bridging

Total

w/o Additional Bridging

w/ Additional Bridging

Avoidance

% Avoidance

R-2828

w/o Additional Bridging

w/ Additional Bridging

Avoidance

% Avoidance

R-2829

w/o Additional Bridging
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-L- +/-STA. 657+08
BEGIN BRIDGE

-L- +/-STA. 661+73
END BRIDGE

-Y18- PT Sta.  17+14.11

PC Sta.  24+06.88

-Y18- PC Sta.  12+56.25

-Y18- POT Sta.  10+00.00

-Y18- POT Sta.  20+32.67

-L- POC Sta.  641+97.57=

645+00

650+00

655+00

660+00 665+00 670+00

675+00

-L- CS Sta.  660+00.86

-L- ST Sta.  663+15.86

-L- TS Sta.  666+31.38

-L- SC Sta.  669+81.38

 -Y18B- POT Sta.  10+00.00

D =136° 31' 54.1"

 -Y18- POT Sta.  13+60.00=

-Y18A- POT Sta.  19+38.61

.0
5

.0
5

.0
5

.0
5

.0
4

.0
4

.0
3

.0
3

.0
2

.0
2

.0
2

.0
2

.0
1

.0
1

.0
1

.0
1

.0
0

.0
0

GRAU 350 TL-3

GRAU 350 TL-3

CAT-1

CAT-1

.0
3

.0
3

.0
4

.0
4

SITE 16

WDB

0' 200' 400'200'

100'

STREAM

HYDRAULIC SITE NO. SITE #

WETLANDWETLAND

STREAM

WDC

WMB

WDB

TOTAL DA = 426 AC.

CALC. Q50 = 750 CFS

JUNIPER BRANCH

NEUSE RIVER  BASIN

PANEL 1608

100 YR. FLOOD

FEMA DETAILED STUDY = NO

H
O

L
L
A

N
D
 

C
H

U
R
C

H
 

R
D

CONTENDER DR

POWERLI
NE

SCH

SCG

SCG

SCI

WDB

SCJ
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BRIDGE FIGURE BF-3
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-L- STA. 832+21.30
BEGIN BRIDGE
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PRELIMINARY PLANS
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TOTAL DA = 332 AC.

NEUSE RIVER  BASIN
CALC. Q50 = 650 CFS

PANEL 1628

100 YR. FLOOD
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N
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UT TO SWIFT CREEK

FEMA DETAILED STUDY = NO

REPLACED BY BRIDGE
CULVERT(3@7'X5') TO BE

SITE 21 - UT TO SWIFT CREEK

BRIDGE FIGURE BF-4
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STA.  18+81.35
-Y22RPCD- 
BEGIN BRIDGE

STA.  26+98.42
-Y22RPCD- 
END BRIDGE

STA.  41+74.14
-Y22FLYCC- 
END BRIDGE

STA.  34+25.93
-Y22FLYCC- 
BEGIN BRIDGE
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DO NOT USE FOR CONSTRUCTION
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WEC BY BRIDGE

REPLACED

TO BE 

(3@9'X5')

CULVERT 
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2@7'x6' RCBC

PROPOSED

2@5'x6' RCBC

PROPOSED
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FINAL MEETING SUMMARY 
 

Date: February 15, 2018 
  10:00 a.m. – 12:00 p.m. 
  NCDOT Century Center – Structure Design Conference Room  

Project: STIP R-2721, R-2828, and R-2929 – Complete 540 - Triangle Expressway Southeast Extension  

Attendees: 
Donnie Brew, FHWA 
Monte Matthews, USACE 
Amanetta Somerville, USEPA* 
Ntale Kajumba, USEPA* 
Rob Ridings, NCDWR 
Travis Wilson, NCWRC 
Alex Rickard, CAMPO 
Kenneth Withrow, CAMPO 
Rodger Rochelle, NCTA* 
Nora McCann, NCDOT Roadway 
Jim Hauser, NCDOT EAU 
Deanna Riffey, NCDOT EAU 
Jared Gray, NCDOT EAU 
Brad Chilton, NCDOT EAU 
Jamille Robbins, NCDOT Public Involvement 
Bill Elam, NCDOT Hydraulics 
Brian Lipscombe, NCDOT Hydraulics 
Todd Lapham – NCDOT Utilities 
Donna Jackson, NCDOT Utilities 
 

Mark Staley, NCDOT Roadside Environmental* 
Kristy Alford – NCDOT Structures Management 
Rupal Desai, NCDOT STIP 
Doumit Ishak – NCDOT Congestion Management 
Richard Hancock, NCDOT Division 5 
Chris Murray, NCDOT Division 5 
Kathy Smith. NCDOT Division 5 ROW 
Brian Rogers, NCDOT Division 5 ROW 
Jennifer Harris, HNTB/NCTA 
Brandon Barham, Ecological Engineering 
Reid Robol, Ecological Engineering 
Heather Smith, Ecological Engineering 
Josh Dalton, Sungate Design 
Will Hines, Sungate Design 
Jake Stanovich, Sungate Design 
Michael Wood, Three Oaks Engineering 
Nancy Scott, Three Oaks Engineering  
Roy Bruce, Lochner 
Brian Eason, Lochner 

* Participated via telephone 

Presentation Materials:  
• Agenda 
• Presentation 

Purpose: 
Project status update and review preliminary hydraulic design plans for R-2721 

Project Discussion:   
The following information was discussed at the meeting:  

• Project Status:  Roy Bruce gave a brief presentation, reviewing the project’s Section 6002 
coordination to date, summarizing the project status, and describing the technical work and 
coordination that have occurred since the previous Interagency Meeting in September 2017.   

• General Hydraulic Design Commitments:  NCDOT committed to the following general 
hydraulic design provisions for the R-2721 project: 
○ For cross-pipes, riprap will be used at all pipe outlets and at pipe inlets with a headwall. 
○ At pipe outlets a countersunk riprap pad will be used in the streambed using Class B riprap. 
○ For riprap on banks, Class I or II rip-rap will be used:   

 For cross-pipes less than 48-inches, Class I riprap will be used. 

Interagency Project Meeting 
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 For cross-pipes 48-inches or greater, Class II riprap will be used. 
○ Riprap will extend a minimum of 10 feet or 4 times the pipe size whichever is greater. 
○ Riprap will be used to fill in scour holes from the culvert invert to the end of the scour hole. 
○ Toe Protection (Class B rip-rap) will be placed along the toe of the fill slope in wetland areas. 
○ For 60 inch pipes or larger, box culverts to be used for L line crossings. 
○ No precast culverts will be allowed. 

• Preliminary Hydraulic Design Review R-2721: Will Hines, Reid Robol, and Brandon Barham 
presented a sheet-by-sheet review for the preliminary hydraulic design for R-2721.  The following 
comments and questions relate to the project and the hydraulic design. 

• Comments/Questions:  
• Sheet 5 and elsewhere on the project – USACE indicated to request a waiver for pipe 

burial for small pipes in wetlands to avoid draining the wetland. 
• Sheet 7 and elsewhere on plans – NCDWR indicated that pipe burial should be about 3 

to 4 inches – essentially at the streambed. 
• Sheet 8 – Verify that the cross-pipe is aligned with the stream at 60+00.  The channel 

change will require riprap due to Triassic soils.  On the Permit Drawings, a channel 
change typical section was requested. 

• Sheet 9 – Riprap should extend beyond any diversion channel or lateral ditch tie in 
(General comment).  The possibility of using steeper slopes for the fill will be investigated 
to avoid a channel change at the greenway crossing.  Check greenway structure relative 
to potential utility conflicts. 

• Sheet 10 – Middle Creek bridges will be reviewed to move piers away streams to the 
maximum extent practicable.  Generally storm water outlets are not desirable in a 
wetland.  However, this may be acceptable in case where scour and velocity concerns 
are present. 

• Sheet 13 – Single barrel box culverts are to be buried one foot with a one-foot sill at the 
streambed elevation.  Single barrel box culverts will not be filled.  In order to avoid having 
a ditch in the wetland, the drainage system will tie to the box culvert. 

• Sheet 16 – For multiple barrel box culverts, the low flow barrel will be buried one foot with 
a one-foot sill at the streambed elevation.  The high flow (overflow) barrel will contain a 
two-foot sill that uses riprap to create the floodplain bench.  The high flow barrel will 
include +/-20 feet of a geotechnical recommended material at the inlet and outlet to 
“ramp” down to and back up from the culvert bottom to help prevent wildlife entrapment. 

• Sheets 17 – Effort should be made to help protect the wetland.  If there is a ditch in the 
wetland, it should not drain the wetland.  Minimize size and depth of ditches within 
wetlands (General comment). 

• Sheet 49 – Investigate the use of riprap on the relocated channel. 
• Sheet 21 – Relocate the pedestrian culvert crossing out of the wetland – perhaps parallel 

to the sewer line but not on top of the sewer line. 
• Sheet 25 – Check the stream buffers along stream SAP. 
• Sheet 27 – Relocate the pedestrian culvert out of the wetland. 
• Sheet 28 – Change the drainage from the monolithic island so it flows into the culvert.   
• Sheet 29 – Extend the jurisdictional stream (JS) through the service road. 
• Sheet 53 – There was agreement with removal of Y8B and purchase of the affected 

property to avoid the wetland impact of this service road.  Lochner will send information 
on this parcel to NCDOT Division 5 Right of Way.  If this service road remains as 
currently shown, this will require further discussion with the USACE. 

• Sheet 33 and all drained ponds – Pond muck will need to be removed from pond bottoms 
prior to placing rip-rap in proposed channels.  A note will be needed in the plans to cover 
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this condition.  Consider trapezoidal rock checks in the lateral base ditch from –L- Sta. 
408+50 to 415+00 RT.  

• Sheet 35 –Use one cross pipe (the 30” RCP) instead of two as shown in the preliminary 
plans. 

• Sheet 37A – Beaver activity at this on-site stream mitigation site was discussed.  NCDOT 
will need to remove the beavers from the site prior to construction and during the 5 to 7 
years of monitoring.  Once the monitoring period is over, if the beavers return, no action 
will be required of NCDOT.  An agency site visit is desired at this location.  No beaver 
removal or actions to remove beaver dams should be undertaken until after interested 
agencies can visit the site. 

• Sheet 38 – Further investigations and considerations are needed for the existing 60” RCP 
under Old McCullers Road at Wake Technical Institute. 

• NCDWR requested that a longer meeting period be scheduled for the next hydraulic 
design review for R-2721. 

• Sufficient right of way should be provided along the project to adequately allow for 
needed drainage elements including erosion and control measures. 

• USACE and NCDWR requested a meeting with NCDOT in advance of the next hydraulic 
design meeting to review the permit materials to be presented. 

Previous Action Items (from July 12, 2017 IAM): 
• NCDOT will provide agencies with a copy of this meeting’s presentation and meeting summary.  

(Completed) 

• NCDOT (B. Yamamoto) and USACE (E. Alsmeyer) will contact USEPA (C. Militscher) to convey 
information from this meeting and determine if USEPA has any issues of concern with the project.  
Subsequent to the July 12 meeting, a coordination meeting with USEPA was held on July 25, 
2017 to discuss avoidance and minimization for the project.  A summary of that meeting was 
included with the meeting summary.  (Completed) 

New Action Items: 
• NCDOT will provide agencies with a copy of the meeting summary. 
• Lochner will provide property information to NCDOT Division 5 Right of Way for the parcel at Y8B. 
 



Interagency Project Meeting – 05/09/18 

 
 
 

MEETING SUMMARY 

Date: May 9, 2018 
1:00 p.m. – 5:00 p.m. 
NCDOT Century Center – Structure Design Conference Room 

Project: STIP R-2721, R-2828, and R-2929 – Complete 540 - Triangle Expressway Southeast Extension 

Attendees: 
Donnie Brew, FHWA 
Eric Alsmeyer, USACE 
Amanetta Somerville, USEPA* 
Rob Ridings, NCDWR 
Travis Wilson, NCWRC* 
Chris Lukasina, CAMPO 
Rodger Rochelle, NCTA 
Dennis Jernigan, NCTA 
Nora McCann, NCDOT Project Management 
Deanna Riffey, NCDOT EAU 
Matt Lauffer, NCDOT Hydraulics 
Bill Elam, NCDOT Hydraulics 
Brian Lipscomb, NCDOT Hydraulics 
Mark Staley, NCDOT Roadside Environmental* 
Chris Murray, NCDOT Division 5 Environmental 

Nikki Thomson, NCDOT Division 5 Environmental 
Tracy Vann, NCDOT Division 5 ROW 
Brian Rogers, NCDOT Division 5 ROW 
Jennifer Harris, HNTB/NCTA 
Jenny Fleming, Ecological Engineering 
Reid Robol, Ecological Engineering 
Heather Smith, Ecological Engineering 
David Cooper, Ecological Engineering 
Will Hines, Sungate Design 
Jake Stanovich, Sungate Design 
Michael Wood, Three Oaks Engineering 
Kevin Thomas, Kleinfelder 
Roy Bruce, Lochner 
Brian Eason, Lochner 

* Participated via telephone

Presentation Materials: 
• Agenda
• Preliminary Permit Drawings

Purpose: 
Project status update and review preliminary permit drawings primarily for R-2721 (detailed 
permit) but also for R-2828 and R-2829 (corridor level permit). 

Project Discussion:   
The following information was discussed at the meeting following self-introductions: 

• Project Status:  Roy Bruce gave a brief opening overview; reviewing the project’s Section 6002
coordination to date, summarizing the project status, and describing the intent of the meeting.

• General Comments
○ Chris noted that clearing impacts are 10’ from edge of toe protection
○ Chris explained that some areas show more than 10’ of clearing to make field demarcation

clearer and for constructability
○ Note that NCDWR mitigation requirement is based on impacts per stream
○ Utility impacts will be shown on a separate set of drawings but included in the permit

applications for Complete 540.
○ Colonial will be included in the utility impact permit drawing set.

Interagency Project Meeting 
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o Directional bore is considered permanent impact to wetlands due to clearing and 
grubbing.  

o Show entire PDE as impact. 
o No stream impacts with directional bore 
o Dennis will let us know the response from Colonial on width of impact. Colonial 

responded that they clear and grub easement. 
○ Chris asked for the opportunity to review the utility impacts/drawings 
 

• General Revisions 
○ Consistency between projects 

o Add call outs with stream and wetland identifier from waters report 
o Label sites independently if called different streams in waters report, this may affect 

mitigation requirements for NCDWR. 
o Trim buffer impacts to wetland/stream impacts in select areas to standardize 

construction limits. 
o Show buffer impacts all the way around any pond with buffers that is being drained.  

If the pond is gone then the buffer will be gone and must be shown as an impact. 
Only show impact on plans to easement.  Summary sheet should include all impacts. 
Notes to be added to the effect that, although impacts not shown beyond easement, 
impact calculations include entire pond buffer. 

○ Will countersunk Class B rip rap in the stream bed require mitigation? –  
o USACE – no mitigation required 
o NCDWR - yes if over 300’ at a single site.   
o Show rip rap as stabilization in summary table 

○ Where toe protection meets a stream add detail for rip rap at stream embankment on the 
roadway plans. 

○ Details for channel changes needs to show countersunk rip rap, detail to be included in the 
roadway plans. 

○ Add temporary impacts in wetland for temporary diversion channel 
○ Make sure enough clearing impacts are shown for equipment 
○ Label pipes to be buried and give depth of burial. 
○ Make sure impacts are based on JS limits in .WET file. 
○ Check to see if any streams do not require mitigation, check maps for “mit” label 
○ Make sure buffer impacts extend far enough to capture any temporary diversion for 

construction. 
○ Remove JS Mit labels 
○ Isolated Wetlands –  

o USAE mitigation is not required.   
o NCDWR needs to check threshold for mitigation 
o Deanna to review waters report to see if isolated wetlands are identified and get with 

the USACE and NCDWR to make an isolated determination if needed 
○ Buffer around all ponds that are drained are considered impacted.   

o Do not hatch beyond easement but add note to label as total take.  
o These impacts are considered road crossing impacts.   
o Greater than 1/3 acre per site is mitigable. 
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• Preliminary Wetland and Surface Water Permit Drawing Review R-2721A: Will Hines 
presented a sheet-by-sheet review for the preliminary permit drawings for R-2721A.  The 
following comments and questions relate to the R-2721A project and the preliminary permit 
drawings: 
○ Site 4 (PSH 6 & 6B) – Pond does not have buffers; remove from buffer impacts – why 

jurisdictional? 
○ Site 6 (PSH 7) – add countersunk rip rap pad at inlet of pipe 
○ Site 10 (PSH 8)- Insert streambank detail where toe protection hits the stream 
○ Impact tables do not reflect site 12a, please make sure tables match drawings 
○ Site 12a (PSH 9)-impacts should be combined with site 8 since same stream for NCDWR 

mitigation purposes 
○ Site 15 (PSH 10) – Show permanent impact where rip rap ties to channel and TS 5 feet 

outside rip rap 
○ Site 15 (PSH 10) – Rob asked if drainage system collecting all water from the bridge?  Will 

responded with yes and described modified concrete flume that takes water from bridge to 
median ditch 

○ Site 16 (PSH 11)– Will explained that the wetland is being undercut. Eric requests this be 
called a total take and show entire area as excavation.  Part of wetland is outside ROW – do 
not show symbology but note total take on plan sheet and summary table.   

○ Site 17 (PSH 12)– Roy noted that the noise wall will be shortened to reduce impacts.  
Sungate to revise drawing to show impact stopping 10’ from rip rap.  Also add more fill in 
wetland where ditch ties 

○ Site 18 (PSH 13)- Need temporary impact (excavation) due to diversion ditch.  Need to 
increase mechanized clearing. 

○ Site 28 (PSH 17) – Eric asked if rip rap at pipe outlet will be in the wetland.  Chris and Will 
explained that the rip rap will only be placed in the stream feature. 

○ Site 32 (PSH 17C) – Add temporary stream impacts upstream of new channel relocation 
○ Impacts from site 32, 33,34 and 46 need to be noted as same stream for mitigation 

determination purposes, specifically DWR 
○ Site 33 (PSH 17C) – add TS impacts 
○ Site 35a (PSH 18) – add small amount of fill in wetland where ditch ties 
○ Site 36 (PSH 18)– square off mechanized clearing to match right side, add fill for ditch on 

right 
○ Site 37 (PSH 19)– extend stream fill impact (SAG) to confluence since cutting off hydrology.  

Connect toe protection between sites 37 and 38. 
○ Site 38 (PSH 20)– verify beginning of Jurisdictional stream 
○ USACE has some issue with combining stormwater and streamflow at sites 37 and 38.  

Design can remain as is; however, it is not how they normally see it. 
○ Site 39 (PSH 40)– Add TS label 
○ Site 42 (PSH 42)– Middle Creek – Agencies asked for a cored slab bridge at this location. 

Due to traffic volume we cannot use cored slab.  Any type of bridge will require a grade 
change.  Roy explained that to minimized impacts to adjacent wetland and greenway (park) 
we opted to utilize a box culvert with extra barrels for wildlife.  (Roy Bruce coordinated with 
Travis Wilson (NCWRC) and his response was “…WRC can concur with the 4 barrel box 
culvert design.” 

○ Site 42 (PSH 42)– make sure all impacts are accounted for between the permanent condition 
and temp. detour 

○ Site 43 (PSH 46) – add countersunk rip rap at inlet of culvert 
○ Site 46 (PSH 48)– include impacts with Sites 31, 32 & 34 
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○ Site 48 (PSH 49)- add TS upstream of channel work 
○ Pond PB (PSH 16)– drain but no buffer impacts, will be surface water pond impacts 
○ Pond located on Sheet 17 at Station 175+00 -L- LT: We discussed this pond at the very end 

of the meeting.  We did not show impacts and it was not included in the WET file.  We are 
going to drain the pond so there will be surface water impacts, but no buffer impacts. 
 

○ Preliminary Buffer Permit Drawing Review R-2721A: Will Hines presented a sheet-by-sheet 
review for the preliminary buffer permit drawings for R-2721A.  The following comments and 
questions relate to the R-2721A project and the preliminary buffer permit drawings: 
○ Site 4 (PSH 6)– no buffers in the Waters Report – why is this a jurisdictional pond? 
○ Buffer impacts should match wetland impacts in select areas – minimum is 10 feet from fill 

slope for buffers – do not just go to the right of way line 
○ Buffer Site 23 (PSH 20)- Determine where stream starts and change buffer impacts based on 

correct stream start point 
○ Buffer Site 25 (PSH 41) – trim impacts to 10’ from pipe installation for EC 
○ Pond PB (PSH 16) – drain but no buffer impacts, will be surface water pond impacts 
○ Pond located on Sheet 17 at Station 175+00 -L- LT: We discussed this pond at the very end 

of the meeting.  We did not show impacts and it was not included in the WET file.  We are 
going to drain the pond so there will be surface water impacts, but no buffer impacts. 

 
• Preliminary Wetland and Surface Water Permit Drawing Review R-2721B: Reid Robol 

presented a sheet-by-sheet review for the preliminary permit drawings for R-2721B.  The 
following comments and questions relate to the R-2721B project and the preliminary permit 
drawings: 
○ Clean up gaps in clearing symbology. 
○ Separate sites with impacts to two or more streams for NCDWR mitigation purposes. 
○ Site 1 (PSH 21)– adjust tributary alignment so it ties smoother and adjust impacts 
○ Sheet 30 – make sure small wetland is either avoided or shown as impact.(further response 

below based on file review)  
○ An “Exist Hydro Stream of Body of Water” is shown in the FS file coming up through this 

plan sheet within the impact areas. No matching feature is shown in the WET file, and the 
feature is not given JS symbology in the FS file. The feature is not labeled in the WET 
file, and is not shown in the Waters Report or NRTR. We have considered this feature 
and other similar features to be non-jurisdictional and have not included impacts to them 
in the permit drawings.  

○ Recent (but not current) designs showed no impact to Wetland BH on this plan sheet; 
however, the current version of the RDY_SS file comes within 10’ of approximately 1.1 
square feet of the wetland. If this stays consistent in future design files, sheet 30 will be 
added and this impact will be shown as mechanized clearing. 

○ Site 9 (PSH 31) – move Wetland BI label off of noise wall 
○ Site 10 (PSH 33) - Wetland  BK should be its own site 
○ Site 10 (PSH 33)– easement needs to be revised to encompass pond 
○ Site 11 (PSH 34)– tie two pipes together with shallow rip rap ditch and show excavation in 

wetlands in the area. 
○ Sheet 36, make sure stream is either non-jurisdictional or included in permit drawings. 

(further response below based on file review) 
○ An “Exist Hydro Stream of Body of Water” is shown in the FS file coming up through the 

middle of this plan sheet within the impact areas. No matching feature is shown in the 
WET file, and the feature is not given JS symbology in the FS file. The feature is not 
labeled in the WET file, and is not shown in the Waters Report or NRTR. We have 
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considered this feature and other similar features to be non-jurisdictional and have not 
included impacts to them in the permit drawings.  

○ A large stream/wetland complex is shown at the bottom of the plan sheet, outside any 
impact areas. No stream or wetland impacts were seen upon checking the plan sheet.  

○ The upper right corner of the plan sheet has a small portion of Pond K, which has been 
captured on sheets 37 and 37A.  

○ Site 13 (PSH 37)– Stream SBM is a relic channel and not jurisdictional 
○ Site 13 (PSH 37 & 65)emergency stream repair in the Woods of Ashbury along Mills Branch 

o Dennis wants to do an emergency repair before the project goes to construction – 
would like Agency feedback from agencies today. 

o Class II on banks and some small stone in channel to keep from further erosion  
o This can be done under Nationwide 13, NCDWR would require notification for buffer 

impacts but can use reason of protection of existing structure 
o USACE would prefer not to permit under NW 3 
o Documentation for agencies required before work can commence 

○ Site 13 (PSH 65) Stream Relocation 
o Eric would prefer to make it a separate project. 
o He will get back to us on how to approach this. (Deanna) 

 
• Preliminary Buffer Permit Drawing Review R-2721B: Reid Robol presented a sheet-by-sheet 

review for the preliminary buffer permit drawings for R-2721B.  The following comments and 
questions relate to the R-2721B project and the preliminary buffer permit drawings: 
○ David Cooper noted that impacts in section B still need to be separated between mitigable 

and non-mitigable. 
○ Break out  buffer impacts per stream 
○ Buffers around all ponds that are drained are considered impacted.  Do not hatch beyond 

easement but add label to plan view stating it is a total take. These impacts are considered 
road crossing impacts.  Greater than 1/3 acre per site is mitigable. Summary sheet should 
include all impacts, with asterisks and a note to indicate sites where pond buffer was a total 
take. 

○ Buffer Site 3 (PSH 25) – JS starts outside of fill but in ROW, buffer impacts shown to ROW 
but no stream impacts occur. David Cooper has verified the impacts as shown are correct per 
the start point in the WET file.McCullers pond (Pond K) – show buffer impacts around the 
pond. Add plan sheet 37A to show upper end of pond buffer impacts. 

○ Buffer Site 4 (PSH 26) – consider it a parallel impact 
○ Buffer Site 8 (PSH 31)– Road crossing 
○ Buffer Site 11 (PSH 35)– parallel impact 
○ Site 12 (PSH 37)- Inlcude buffer impacts on entire pond. 
○ Site 12 (PSH 37 & 65) – buffers need to be adjusted to reflect what will actually be done.  

Buffers may not need to be mitigated if this is a separate permit  
○ Buffer Sites 14 and 15 probably allowable due to small impact 
○ Stream relocation – trim impacts to just what is needed for relocation and it will fall under 

protection of existing structure with no mitigation. 
 

• Preliminary Permit Drawing Review R-2828: A sheet by sheet review of the drawings for this 
portion of the project was not done since the drawings are based on preliminary plans and 
surveys.  These drawings will be modified by the Design-Build team and presented at a future 
Interagency Meeting.  The following comments and questions relate to the R-2828 project and the 
preliminary permit drawings: 
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○ Agencies had no questions or comments on these drawings. 
 

• Preliminary Permit Drawing Review R-2829: A sheet by sheet review of the drawings for this 
portion of the project was not done since the drawings are based on preliminary plans and 
surveys.  These drawings will be modified by the Design-Build team and presented at a future 
Interagency Meeting.  The following comments and questions relate to the R-2829 project and the 
preliminary permit drawings: 

○ Agencies had no questions or comments on these drawings. 

Previous Action Items (from February 15, 2018 IAM): 
• NCDOT will provide agencies with a copy of the meeting summary. (Completed) 
• Lochner will provide property information to NCDOT Division 5 Right of Way for the parcel at Y8B. 

(Completed) 

New Action Items: 
• NCDOT will provide agencies with a copy of the meeting summary. 
• Eric to get back to Deanna about Stream Relocation/Stabilization 
• Roy to coordinate with Travis about Middle Creek culvert (complete, Travis’ comments included in 

meeting summary) 
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TIP Number: Date:

Phone: Phone:

Email: Email:

County(ies):

CAMA County?
Yes

Design/Future: Year: 2040 Existing: Year:

Aquatic T&E Species? Comments:

Yes No

No

Wetlands within Project Limits?

Nutrient Sensitive Waters (NSW)Supplemental Classification:  

Residential

Middle Creek 27-43-15-(4)

43.7

4.6

Project Description

Proposed Project

NeuseRiver Basin(s):  

City/Town:

231.7
Typical Cross Section Description:       

Surrounding Land Use:    

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

No

smorgan@ncdot.gov

Raleigh, NC 27699-1590

Address:

6/18/2018

WakeHolly Springs

Stephen R. Morgan, PE

1590 Mail Service Center

WBS Element:

New LocationWBS Element:

William M. Hines, PENCDOT Contact:

(919)707-6739

905 Jones Franklin Road

Raleigh, NC 27606

Contractor / Designer:

919-710-8454

Sungate Design Group, P.A.

North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS

Project Type:

NCDOT Hydraulics Unit Address:

General Project Information

R-2721A37673.1.TA2

Impairments:

Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

The North Carolina Department of Transportation (NCDOT) has proposed to construct an extension of I-540 from NC 55 (Holly Springs) to US 401 (Fuquay-Varina).  Below 
are a list of minimization efforts associated with water quality impacts.
• 2:1 slopes are proposed within wetland areas where practical.
• Toe protection is being installed in fill sections over wetland areas.
• Energy dissipator pads and rip rap pads are being used near wetland areas to minimize the potential for erosion.
• No staging of construction equipment or storage of construction supplies in jurisdictional wetlands or streams.
• Borrow and waste activities will occur outside of jurisdictional areas.
• Grass swales, median roadway ditches, and rip rap dissipater treatments have been used where feasible.
• Sediment and erosion control devices will follow the NCDOT protocol for Environmentally Sensitive Areas where required. EC devices will be installed as needed to promote 
stability and minimize sedimentation.
• NCDOT is proposing to bridge multiple streams and wetlands to avoid and minimize impacts to jurisdictional features.

NeuseBuffer Rules in Effect:SPX

28,200

Grassed median ditch with 8:1 sides slopes. 3 paved lanes with 12' paved shoulders 
(total width of pavement is 124 feet). Outside grass roadway diches with 6:1 sides.  Cut 
and fill slopes have a maximum 2:1 slope.

Waterbody Information

2018

NCDWR Stream Index No.:

NRTR Stream ID:

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

Existing Site

Project Length (lin. miles or feet):        

ac.

Surface Water Body (1):  

Class C
NCDWR Surface Water Classification for Water Body

ac.
New Location

66,400

whines@sungatedesign.com

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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North Carolina Department of Transportation

Highway Stormwater Program
    STORMWATER MANAGEMENT PLAN

    FOR NCDOT PROJECTS
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Aquatic T&E Species? No Comments:

No N/A

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

Deck Drains Discharge Over Water Body?

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

Impairments:

Other Stream Classification: 

SADNRTR Stream ID:

Class CPrimary Classification:  
NCDWR Surface Water Classification for Water Body

Supplemental Classification:  

27-43-15-4.5

Nutrient Sensitive Waters (NSW)

Rocky Branch NCDWR Stream Index No.:

Additional Waterbody Information

Buffer Rules in Effect:

WBS Element:

Surface Water Body (2):       
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

32+41-L-M
33+49-L-M
33+49-L-M
35+00-L-M
35+00-L-M
38+00-L-M
38+00-L-M
42+50-L-M
42+50-L-M
48+90-L-M

23+50-Y1RPB-RT
24+93-Y1RPB-RT
13+51-Y1LPB-LT
15+00-Y1LPB-LT
24+93-Y1RPB-RT
27+88-Y1RPB-RT
27+88-Y1RPB-RT
29+50-Y1RPB-RT
29+50-Y1RPB-RT
30+50-Y1RPB-RT

39+00-Y1-RT
39+50-Y1-RT
39+50-Y1-RT
40+50-Y1-RT
40+50-Y1-RT
41+82-Y1-RT
41+82-Y1-RT
43+88-Y1-RT

48+00-L-M
48+90-L-M
51+00-L-M
52+50-L-M
52+50-L-M
55+50-L-M
55+50-L-M
58+50-L-M
58+50-L-M
61+50-L-M

North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

FOR NCDOT PROJECTS

Additional Comments

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

300

1507 7.9

7.3

7 7.7

8.0

7

Swales

70

300

1.4

8 0.0

0.7 No

0.7

70

1.9

1.3 Yes

1.5

80

0.6

70

2.0

Yes1.9

0.7

1.0 Yes

Yes

Yes

Yes

1.9 Yes

1.9 YesNo

4.80%

149

100

50 0.6

6.3

1.5

1.8

2.2

0.60.0

0.0

0.13.6

110

0.6

8.0

2.0

0.5

0.5

Yes1.70.5 50

0.5

1.6

0.78% 1.3

1.8

1.6

100

4.80%

0.15%

0.24%

1.1

2.00%

0.5

1.2

4.80%162

4.91%

1.9450 2.92.59%

3.6

0.0

8.0

4.06.00.0

0.90.93% 0.7

1.94% 2.2

1.90.0 8.0 8.0

8.0

1.8

8.0 0.8 80

0.0 8.0

108

20

6 1.5

1.0

1.16 0.0

6.0 4.0 0.2

6

6

0.2

WBS Element:

1.6

1.7

6 Yes151

300 Yes

2.34%

0.9

4.0

40

6

4.0

2.0 6.0

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

280

6 0.0 6.0

50

6
(1)Middle 
Creek

4.0 0.5

0.4

20

6.0

143

10

5506 0.0 8.0 8.0 1.3 130

0.49%

0.80.2

8.0

6

2.80.0

5.0

295

50

0.06

0.5200.2 0.6

20 0.42% 0.8132

8.0 0.7

8.0 0.2

7.8

0.0 8.0 0.7

0.0 5.0 4.2

5.2

7

6

6

5.0

5.0

0.0

0.4 205

1.50.0

0.94%

0.0 0.91.46.3 40

0.32%8.0

0.0 0.8

20 90

Yes

1.4 Yes

1.9 No

0.8 Yes

2.0

No

No

1.52%

1.9

300

1.44%

1.57% 2.4

8.0 2.4

1.2

Yes

0.5

1.4

1.4

1.7

1.0

0.7

2.8

3.7

4.7

0.7

8.1

0.7

1.4

Yes

1.5 Yes

0.9

2.5

2.5

1.66
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

61+50-L-M
64+50-L-M
64+50-L-M
67+50-L-M
67+50-L-M
70+40-L-M
70+40-L-M
73+50-L-M
73+50-L-M
76+50-L-M
76+50-L-M
79+50-L-M
79+50-L-M
82+50-L-M
85+50-L-M
87+00-L-M
87+00-L-M
89+30-L-M
87+50-L-LT
88+50-L-LT
88+50-L-LT
92+54-L-LT
89+30-L-M
90+00-L-M

10 90+00-L-M 0.0 8.0 7.0 0.2 100 0.7 0.4 0.8 0.5
91+00-L-M
91+00-L-M
94+50-L-M
91+00-L-RT
94+50-L-RT
92+50-L-LT
93+50-L-LT
93+50-L-LT
94+50-L-LT
94+50-L-LT
96+50-L-LT
94+50-L-M
98+80-L-M

Swales

80 300

300

0.14%

1.76% 2.1

1.59%

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

Additional Comments

North Carolina Department of Transportation

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

WBS Element:

8 0.0 8.0 5.6 0.8 80 1.6 2.7 1.7 Yes

8 0.0 8.0 4.5 Yes0.8

3.1 1.7

3.2 1.8

8 0.0 8.0 4.4 0.7 70

1.64% 2.5 1.6

Yes

9 0.0 8.0 4.4 0.8 80

290

1.7 Yes

9 0.0 8.0 4.4

(1)Middle 
Creek

2.4 1.6

(1)Middle 
Creek

0.8 80 300

2.6 1.6310 1.50% 3.3

1.73% 2.5 1.7 3.2

9 0.0 8.0 4.4 0.8 80

1.8

Yes

9 0.0 8.0 4.6 0.7 70

Yes

300 2.49%

300

1.8 3.1 2.0

2.02.5 1.9 3.2

Yes

10 0.0 8.0 5.1 YesNo1.1 110 150

10 0.0 8.0 5.5 0.5 50
(1)Middle 
Creek

0.17% 1.3 0.6 1.7 0.6

5.4 1.20.45% 4.2 1.1

Yes

10 0.0 6.0 3.0 0.2 20 100 0.30%

230

0.5 0.3 0.6 Yes

10 0.0 6.0 4.0 Yes1.8

10 0.0 8.0 6.6 0.2 20

180 404

0.20% 0.4 0.5 0.5 0.5

5.2 1.14.00% 4.0 1.0

Yes

20

70

10 0.0 8.0 7.8 350 0.10%0.8 0.5 2.7 0.6 Yes

Yes

2.1

0.6

2.2 1.010 0.0 6.0 4.0 0.9 90

0.4

1.7

2.8 1.1 Yes

10 0.0 6.0 4.0 0.16% 0.8

10 0.0 6.0 4.0

100

Yes1.3 1.3

(1)Middle 
Creek

1.3

40

80

Yes

350 0.59%

1.1 0.6

10 0.0 6.0 4.0

1.04%

(1)Middle 
Creek

(1)Middle 
Creek

1.0

1000.8

100 200 0.50% 2.3

80

0.3

2.4

2.27%

3.0

(1)Middle 
Creek
(1)Middle 
Creek

Yes1.1

7.8 8.0 0.9
(1)Middle 
Creek

1.2

1.5 Yes90 430 0.43% 2.6 1.0 3.310 0.0

(1)Middle 
Creek

Highway Stormwater Program

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

94+50-L-RT
98+80-L-RT
96+50-L-LT
98+80-L-LT
98+80-L-M
99+50-L-RT
98+50-L-M
99+50-L-M
98+50-L-LT
100+50-L-LT
100+50-L-LT
101+50-L-LT
103+50-L-RT
109+68-L-RT
107+50-L-M
109+68-L-M
107+50-L-LT
109+68-L-LT
109+68-L-M
112+75-L-M
109+68-L-LT
112+75-L-LT
109+68-L-RT
115+83-L-RT
112+75-L-M
115+83-L-M
112+75-L-LT
116+45-L-LT
124+80-L-M
127+70-L-M
127+70-L-M
131+50-L-M
128+00-L-LT
131+50-L-LT
131+50-L-M
135+25-L-M
131+50-L-LT
135+25-L-LT

North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

FOR NCDOT PROJECTS

Additional Comments

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

WBS Element:

Swales

10 0.0 6.0 4.0 1.4
(1)Middle 
Creek

2.0 200 230

140 430 1.17%

4.8 1.2 6.1 1.3 Yes

1.5 Yes3.6 1.4 4.6

11 0.0 6.0 4.0 0.7

0.41%11 0.0 6.0 4.0

0.4 40 70

70 70 1.03%

1.0 1.2 1.3 1.3 Yes

1.2 Yes1.7 1.1 2.1

11 0.0 6.0 4.0 1.1

2.58%11 0.0 21.0 14.8

110 170 0.11% 2.8 0.6 3.6

Yes

0.7 Yes

11 0.0 6.0 4.0 1.6 160 100 1.63% 4.0 1.7 5.2 1.8

618 1.83% 3.5 1.7 4.5

0.5 50 218

15011 0.0 6.0 4.0 1.5
(1)Middle 
Creek

1.3 1.5 1.7 1.6 Yes

1.8 Yes

No

No

11 0.0 6.0 4.0 0.9

1.93%11 0.0 5.3 8.0

0.7 70 307

90 218 2.21%

1.8 1.9 2.4 2.0 Yes

1.7 Yes2.3 1.6 2.9

12 0.0 6.0 4.0 1.2

3.13%12 0.0 5.3 8.0

1.5 150 370

120 307 2.98%

2.5 1.9 3.1 2.0 Yes

2.1 Yes3.2 2.0 4.1

12 0.0 5.3 8.0 0.7

2.97%12 0.0 6.0 4.0

1.5 150 370

70 308 3.05%

3.9 2.1 5.0 2.2 Yes

2.0 Yes1.8 1.9 2.4

13 0.0 5.3 8.0 0.8

2.85%12 0.0 6.0 4.0

0.7 70 380

80 380 0.33%

1.9 1.1 2.5 1.2 Yes

0.9 Yes2.3 0.9 2.9

13 0.0 6.0 4.0 1.2

0.68%13 0.0 5.3 8.0

120 380 0.58% 3.2 1.2 4.1

14 0.0 5.3 8.0 0.8 80
(1)Middle 
Creek

0.6 2.9 0.6 Yes

1.3 YesNo

No

0.0 6.0 4.0 1.4

0.10% 2.2375

1.4 Yes140 375 0.69% 3.4 1.4 4.314

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

135+25-L-M
139+00-L-M
139+00-L-M
141+50-L-M
141+50-L-M
142+50-L-M
142+50-L-M
144+93-L-M
143+22-L-LT
144+93-L-LT
144+93-L-M
146+00-L-M
146+00-L-M
150+00-L-M
150+00-L-M
152+75-L-M
152+75-L-M
155+50-L-M
154+00-L-LT
155+50-L-LT
155+00-L-RT
158+50-L-RT
155+50-L-LT
158+10-L-LT
159+97-L-RT
160+50-L-RT
160+50-L-RT
162+00-L-RT
160+50-L-RT
164+50-L-RT
160+50-L-LT
162+00-L-LT
162+00-L-RT
164+50-L-M
164+50-L-M
165+31-L-M

Additional Comments

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

FOR NCDOT PROJECTS

0.5 250

No

No

No

No

North Carolina Department of Transportation

No

No

No

1.0 1.9 1.1

No

No

No

WBS Element:

Swales

14 0.0 5.3 8.0 0.8 80 375 0.74%

Yes

1.3 Yes

No

2.2 1.2 2.9

1.5

14 0.0 5.3 8.0 0.2

0.69%14 0.0 5.3 8.0

0.5 50 243

20 100

8.0

50

0.70%

1.5 0.8 1.9 0.9 Yes

0.9 Yes0.6 0.8 0.8

14 0.0 6.0 4.0 0.5

0.38%14 0.0 5.3

50 171 0.19% 3.2 0.8 4.1

Yes

0.9 Yes

107 0.614 0.0 5.0 8.0 0.2 20

400 0.50% 2.4 1.0 3.1

15 0.0

(1)Middle 
Creek

5.3 8.0

0.19% 0.7 0.5 0.8

9014 0.0 5.3 8.0 0.9

0.6 60 0.47% 1.6275 0.9 2.1 1.0 Yes

1.7 1.0 2.1 No

No

60 275 0.69%15 0.0 6.2 11.6 0.6
(1)Middle 
Creek

1.3 1.6 1.4 YesNo0.4 40 150 1.20%15 0.0 6.0 3.0 1.2

90 350 0.32%15 0.0 6.0 2.0 0.9

2.8 1.0 3.6 1.1 Yes

0.9 Yes1.6 0.9 2.0

0.6

0.32%15 0.0 6.0 3.0 1.1 110 260

Yes0.3 1.8 0.460 54 6.41%

16 0.0 7.9 12.5 0.2

1.915 0.0 6.0 3.0

20 150 0.27%

No Yes

0.6 Yes0.8 0.6 1.0

1.8 1.2 2.4 1.316 70
(2)Rocky 
Branch

60 150 0.71%

0.0 6.0 3.0 0.7 400 0.69%

16 0.0 7.3 3.3 0.6

16 0.0 15.1 13.6

(2)Rocky 
Branch

1.2 Yes

1.32%

1.9 1.2 2.4

1.5 1.1

No

No

0.4

1.9 1.20.6 60

Yes

Yes

No

250

16 0.0 8.0 8.0 0.40.50.2 20 81 0.12% 0.6

1.1 Yes

1.1 Yes

(1)Middle 
Creek

(1)Middle 
Creek

(2)Rocky 
Branch

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek

(2)Rocky 
Branch

(1)Middle 
Creek

(2)Rocky 
Branch

(2)Rocky 
Branch

(1)Middle 
Creek
(1)Middle 
Creek
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

165+31-L-M

165+97-L-M
165+97-L-M
170+54-L-M
170+54-L-M
174+50-L-M
173+24-L-RT
176+59-L-RT
174+50-L-M
176+59-L-M
176+59-L-M
179+21-L-M
176+59-L-RT
181+21-L-RT
179+21-L-M
181+21-L-M
179+86-L-LT
186+50-L-LT
181+21-L-M
185+00-L-M
181+21-L-RT
185+00-L-RT
185+00-L-RT
186+50-L-RT
185+00-L-M
186+50-L-M
186+50-L-M
188+00-L-RT
186+50-L-LT
188+00-L-LT
186+50-L-RT
189+50-L-RT
188+00-L-LT
189+00-L-LT
188+00-L-RT
189+00-L-RT
188+00-L-RT
192+00-L-RT

North Carolina Department of Transportation
Highway Stormwater Program

No

No

0.2

0.49% 1.0 0.7

No

No

No

No

0.40%

1.4

0.9

No

No

No

No

0.5 0.4

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

1.01.1

0.1 No

No1.04.0

0.10%

WBS Element:

Swales

16 0.0 8.0

0.42%

8.0

(2)Rocky 
Branch
(2)Rocky 
Branch

8.0

0.4 0.3

3.1

Yes100 3.6

Yes

10 66

110

Yes

1.0

(2)Rocky 
Branch

0.0 8.016

0.916 0.0 8.0 8.0 0.9410 0.32% 2.8

0.16%

17 0.0 4.0 6.0 0.7 Yes1.4 2.9 No

No0.6 0.6 Yes1.9

5.3 0.7 70

1.533570 0.97% 2.2

1.4

0.50%

17 0.0 8.0 5.3 0.5 50

17 0.0 8.0

0.5

0.37%462 Yes

1.01.4 0.9 1.8

3.8 1.1 4.9 1.2

200 0.55%

17 0.0 5.1 5.1 1.7 170

17 0.0 4.2 6.2 1.3 YesNo130 664
(2)Rocky 
Branch

17 0.0 8.0 5.3 0.8

5017 0.0 8.0 5.3

1.01% 2.4 1.4 3.1 1.5

1.1 Yes2.3 1.1 2.9

150 379

80 379 0.55%

0.61%17 0.0 6.0
(2)Rocky 
Branch

Yes4.0 3.41.5 1.3 4.4

0.3 30 150

60 15017 0.0 6.0 4.0 0.6

Yes

0.9 Yes1.5 0.9 1.9 No

No1.2 0.8

17 0.0 16.9 39.9 0.3

0.47%17 0.0 8.0 5.3

0.4 40 150

30 150 0.40%

Yes

0.5 Yes0.8 0.5 1.1

0.7 0.8 0.9

17 0.0 6.0 4.0 1.3

0.53%17 0.0 6.0 4.0

100

130 300 0.40%

0.4 0.820 0.5 0.9 Yes

1.1 Yes2.9 1.1 3.8 No

No

17 0.0 34.4 20.7 0.2

1.11%17 0.0 12.3 3.7

20 100 0.50% 0.5 0.5 0.7

Yes

0.5 Yes

17 0.0 6.7 25.0 0.4 40 400 1.2 0.7

Additional Comments

457

2.0 1.0 2.6

209

Yes1.0262

(2)Rocky 
Branch
(2)Rocky 
Branch

Yes

(2)Rocky 
Branch

0.9 0.8

(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch
(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

189+00-L-LT
190+00-L-LT
189+00-L-LT
190+00-L-LT
189+50-L-RT
190+00-L-RT
190+00-L-LT
192+00-L-LT
192+00-L-LT
194+00-L-LT
192+00-L-RT
194+00-L-RT
192+00-L-LT
194+00-L-LT
194+00-L-LT
196+50-L-LT
195+50-L-RT
199+00-L-RT
195+00-L-LT
196+50-L-M
196+50-L-LT
197+00-L-LT
196+50-L-M
199+00-L-M
197+00-L-LT
199+00-L-LT
199+00-L-RT
200+50-L-RT
199+00-L-M
200+50-L-M
199+50-L-LT
200+25-L-LT
200+25-L-LT
201+50-L-LT
200+50-L-RT
202+38-L-RT
201+50-L-LT
202+47-L-LT

Additional Comments

0.1 104.0

150

No

No

No

No

No

No

No

No

No

No

No

No

No

No

0.5 0.8

0.4 0.60.3 0.5

Yes

30

97 0.44% 0.4 0.718

Yes

0.0

18 0.0 4.4 7.6
(2)Rocky 
Branch
(2)Rocky 
Branch

4.0

0.4 0.6 Yes

0.3 188 1.27%

125 0.10% 0.5

No

18 0.0 4.0 4.0 Yes0.40.5
(2)Rocky 
Branch

No

1.1 1.9 1.2

0.2 20

0.1 10 75 0.23%

0.7

0.91% Yes

18 0.0 3.9 3.9 0.3 0.5

1.518 0.0 8.0 8.0 0.5 50

18 0.0 6.0 4.0 0.4 Yes

0.4 0.3 Yes

0.9 1.2 1.1 1.3 No

50 0.06% 0.3 0.3

40 150 1.33%

0.9 1.9 0.9 Yes

17 0.0 6.0 4.0 0.5 50

Yes

17 0.0 8.0 8.0 0.5 50 250 0.52% 1.5

0.4 0.6 0.6 0.6

North Carolina Department of Transportation
Highway Stormwater Program

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

WBS Element:

Swales

17 0.0 6.3
(2)Rocky 
Branch

0.50%17.2 0.1 10 Yes

0.5 0.6 0.617 0.0 25.0 3.0 0.2

Yes

0.6 Yes

17 0.0 6.0 3.0 0.4 40 50 0.6 0.7 0.8 0.8

200 0.50% 0.6 0.5 0.817 0.0 4.2 35.6 0.2
(2)Rocky 
Branch

0.5 Yes

17 0.0 7.1 12.5 0.2 20 200

20

0.6 0.7 0.8 0.8 YesNo

17 0.0 7.1 12.5 0.2

0.65%

Yes

1.2 120 200

20 200 0.65% 0.6 0.7 0.8

17 0.0 4.0 4.1 3.2 1.92.5 1.8

1.917 0.0 4.0 3.9 0.9

17 0.0 6.0 4.0 0.9 90

1.2 1.91.5 1.3

1.0

350

0.9 2.4250 0.32%

Yes

Yes

17

0.54% 2.2

0.0 1.93%

1.2 2.8 1.2

17 0.0 6.0 4.0 0.1 0.3
(2)Rocky 
Branch

10 50 0.06% 0.3 0.4

15.8 0.5 50

2.30%

150

90

0.35%

100

Yes

YesNo

0.8

(2)Rocky 
Branch
(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

20

(2)Rocky 
Branch

(2)Rocky 
Branch
(2)Rocky 
Branch

100 0.61%

(2)Rocky 
Branch
(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

(2)Rocky 
Branch

0.3

15.8

(2)Rocky 
Branch
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface            
Water         
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

201+50-L-M
202+93-L-M
202+93-L-M
209+00-L-M
209+00-L-M
211+97-L-M
211+97-L-M
214+25-L-M
213+22-L-LT
216+50-L-LT
214+25-L-M
216+50-L-M
214+00-L-RT
219+65-L-RT
216+50-L-LT
219+66-L-LT
216+50-L-M No
219+66-L-M
219+65-L-RT No
224+00-L-RT
219+66-L-M No
224+00-L-M
219+66-L-LT
224+00-L-LT
224+00-L-M
225+99-L-M
224+00-L-LT
226+38-L-LT
225+98-L-M
226+96-L-M
226+38-L-LT
227+50-L-LT
226+96-L-M
227+50-L-M
227+50-L-M
228+50-L-RT
227+50-L-RT
230+00-L-RT

0.4

4.0

0.8

1.0

Yes

1.1 Yes

2.3

2.1

3.3

1.9

1.6

1.4

2.6

0.9

Yes

1.4

1.0

0.7

4.3

1.5

5.8

250

1.01%

1.10% 1.2

12.7 0.8

3.41%

0.6

Yes

1.6 Yes

1.0 Yes

1.2 Yes

0.8

No

No

0.30%8.0

0.0 0.2

20 54

1.5 238

0.80.0

0.50%

0.0 1.23.34.0 150

0.0 6.0 4.0

8.0

20

20

19

6.1

6.0

0.0

25.2 0.6

6.1 0.2

2.1

0.0 16.6 0.1

0.019

1.32002.0 4.5

40 1.02% 1.197

0.52%

1.20.4

6.8

19

0.70.0

6.1

316

50

6.0

225

90

32819 0.0 5.5 3.9 1.0 100

19 0.0 6.1

140

19

19

(2)Rocky 
Branch

4.0 1.4

0.7

4.1

70

19

8.0

0.0 6.0

(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch

70

WBS Element:

0.8

1.1

18 Yes607

297.0 Yes

0.56%

3.1 1.1

0.619 0.0

6.0 4.1 0.6

19

18

1.38.0

143

130

18 0.9 1.10.0 8.0 8.0

7.9

1.2

8.0 0.6 60

0.0

0.0

8.0

8.06.10.0

1.00.54% 2.4

0.71% 1.8

0.58%

0.8228 1.60.35%

2.6

434

0.55%

0.55%

0.38%

2.0

1.02%

2.6

3.1

0.54%316

Yes0.80.3 30

0.5

1.0

2.60% 1.5

1.0

1.0

0.0

0.0

0.98.0

60

0.9

8.0

1.2

1.5

1.1

0.54%

565

435

633 1.0

1.3

0.9

1.0

1.3

3.4

60

1.3 Yes

Yes

Yes

Yes

1.3 Yes

1.0 Yes

0.9 Yes

1.2

20

0.6

10

0.7

Yes0.3

0.6

0.5

60

0.9

Swales

50

100

1.1

20 0.0

0.6 Yes

54

11220 6.0

4.0

20 9.4

15.5

20

(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch

(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch

No

No

No

No

No

No

No

No

No

No

No

No

No

No

North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

FOR NCDOT PROJECTS
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface            
Water         
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

227+50-L-LT
231+50-L-LT
228+50-L-RT
229+44-L-RT
229+44-L-RT
230+00-L-RT
230+00-L-RT
230+50-L-RT
230+00-L-RT
232+00-L-RT
230+50-L-RT
232+00-L-RT
231+50-L-LT
232+25-L-LT
232+00-L-RT
233+25-L-RT
232+00-L-RT
234+50-L-RT
232+25-L-LT
233+50-L-LT
233+25-L-RT
234+50-L-RT
233+50-L-LT
235+00-L-LT
234+50-L-RT
235+00-L-M
234+50-L-RT
238+25-L-RT
235+00-L-LT
238+25-L-LT
235+00-L-M
238+25-L-M

20+00-Y1RPC-LT
23+50-Y1RPC-LT
20+00-Y1RPC-RT
23+50-Y1RPC-RT
23+50-Y1RPC-RT
26+75-Y1RPC-RT

(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch

(2)Rocky 
Branch

Highway Stormwater Program

Yes80 325 4.16% 1.5 1.9 2.06 0.0 6.0 4.0 0.8
(1)Middle 
Creek

2.3

2.0

Yes2.2 3.0

(2)Rocky 
Branch
(2)Rocky 
Branch

100 350 4.62% 2.3

70

1.1

0.8

2.28%

6 0.0 6.0 4.0

5.04%

(1)Middle 
Creek

(1)Middle 
Creek

1.0

3500.7

70

90

Yes

325 0.62%

2.6 1.3

6 0.0 6.0 4.1

325

Yes0.9 2.1

(2)Rocky 
Branch

2.21.2

3.3 1.3 Yes

20 0.0 10.5 16.1 1.42% 2.0 1.3

2.6 1.220 0.0 6.0 4.0 1.3 130

0.7

1.4

0.3 0.6

2.4 1.4 Yes

0.4 0.6 Yes

1.920 0.0 6.0 4.0 375 1.02%0.9

Yes

20 0.0 25.0 59.6 0.1 10 50 1.40%

150 1.6

0.9 0.70.64% 0.7 0.720 125

1.73% 1.4 1.5 1.820 0.0 6.0 4.0 0.6 60

1.1 1.4 1.1 Yes

20 0.0 14.1 12.5 Yes0.2

Yes

20 0.0 18.7 2.0 0.5 50 125 1.28%

250 0.84% 2.0 1.3 2.6 1.4

0.9 0.80.72% 0.7 0.8

20 0.0 5.7 4.0 1.0 100
(2)Rocky 
Branch

Yes

20 0.0 6.0 12.5 YesNo0.2 20 125

0.60%

150

0.7 1.1 0.8

0.90.2 0.8 0.3

0.6

Yes

20 0.0 25.1 2.0 0.4 40

Yes

75

20 0.0 26.4 2.5 0.1 10

200

0.1 0.2 0.1

0.29% 0.9 0.6 1.1

0.3 Yes

20 0.0 4.4 16.6

(2)Rocky 
Branch
(2)Rocky 
Branch

0.3 30

Yes

20 0.0 29.1 2.0 0.1 10 50 0.14%

56 0.01% 0.3 0.2 0.4 0.2

0.6 0.40.10% 0.5 0.3

20 0.0 5.6 12.5 0.1 10

1.6 4.9 1.6 Yes

20 0.0 11.2 12.5 Yes0.2

20 0.0 10.2 3.6 1.7 170

WBS Element:

(2)Rocky 
Branch
(2)Rocky 
Branch
(2)Rocky 
Branch

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Swales

1.12% 3.8

North Carolina Department of Transportation

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

Additional Comments

350

20 94
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface            
Water         
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

25+50-Y1-LT
31+15-Y1-LT
31+15-Y1-LT
31+75-Y1-LT
39+00-Y1-RT
39+50-Y1-RT
39+50-Y1-RT
40+50-Y1-RT
39+50-Y1-LT
41+00-Y1-LT
40+50-Y1-RT
41+82-Y1-RT
41+00-Y1-LT
41+58-Y1-LT
41+58-Y1-LT
43+88-Y1-LT
41+82-Y1-RT
43+88-Y1-RT

13+51-Y1LPB-LT
15+00-Y1LPB-LT
23+50-Y1RPC-LT
26+75-Y1RPC-LT
26+75-Y1RPC-LT
27+50-Y1RPC-LT
26+75-Y1RPC-RT
28+56-Y1RPC-RT
28+56-Y1RPC-RT
29+50-Y1RPC-RT
23+50-Y1RPB-RT
24+93-Y1RPB-RT
24+93-Y1RPB-RT
27+88-Y1RPB-RT
27+88-Y1RPB-RT
29+50-Y1RPB-RT
29+50-Y1RPB-RT
30+50-Y1RPB-RT

34+26-Y4-LT
36+50-Y4-LT

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek
(1)Middle 
Creek

(1)Middle 
Creek

1.4 Yes130 224 0.91% 2.2 1.3 2.845 0.0 5.7 6.0 1.3

1.80% 0.5100 1.2 0.7 1.3 Yes

1.9 Yes

No6 0.0 5.8 5.2 0.2 20

40 162 4.63% 1.1 1.8 1.46 0.0 5.6 4.3 0.4

4.76%6 0.0 5.8 4.4 1.2 1.9 1.6 2.1 Yes

2.1 Yes0.7 1.9 0.9

0.5 50 295

50 143 4.92%6 0.0 6.0 3.4 0.5

4.57%6 0.0 6.0 4.0 0.2 1.3 0.3 1.5 Yes

1.7 Yes0.4 1.6 0.6

0.2 20 94

30 181 4.46%6 0.0 6.0 4.0 0.3

0.31%6 0.0 4.0 2.0 0.5 0.7 0.7 0.7 Yes

2.8 Yes3.3 2.7 4.2

0.2 20 75

190 325 6.50%6 0.0 6.0 4.3 1.9

2.00%6 0.0 4.0 2.0 6.3 2.3 8.1 2.4 Yes

1.0 Yes1.3 0.9 1.7

2.8 280 149

40 205 0.49%6 0.0 5.0 6.6 0.4

0.21%6 0.0 6.0 4.0 1.8 0.7 2.4 0.8 Yes

1.1 Yes

No0.8 80 230

106 0.0 6.0 4.0 0.1
(1)Middle 
Creek

0.41% 0.8 0.8 1.0 0.8

58 1.38% 0.4 1.0 0.5

Yes

1.0 Yes

6 0.0 5.0 5.2 0.2 20 133

170 150 0.30% 3.2 1.0 4.16 0.0 6.0 4.0 1.7

0.15%6 0.0 5.0 4.2 0.6 0.5 0.7 0.5 Yes

0.6 Yes0.5 0.6 0.6

0.2 20 100

10 50 0.24%6 0.0 5.0 3.6 0.1

0.50%6 0.0 7.0 9.0 0.4 0.6 0.5 0.7 Yes

1.2 Yes3.3 1.1 4.3

0.1 10 60

110 565 0.97%

WBS Element:

Swales

6 0.0 13.0 22.3 1.1
(1)Middle 
Creek

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Additional Comments
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Sheet 
No.
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DO NOT USE FOR R/W ACQUISITION

DOCUMENT NOT CONSIDERED FINAL
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DETAIL HAS BEEN REMOVED

DETAIL HAS BEEN REMOVED

DETAIL 16A

SPECIAL BACK OF CURB CUT DITCH
(NOT TO SCALE)

GROUND

NATURAL

Flatter

3:1 or
3:
1

FROM STA. 10+66 -Y5J- LT TO STA. 15+50 -Y5J- LT
FROM STA. 14+00 -Y5I- LT TO STA. 10+66 -Y5J- LT
FROM STA. 11+00 -Y5I- LT TO STA. 13+51 -Y5I- LT
FROM STA. 31+70 -Y5- RT TO STA. 33+80 -Y5- RT
FROM STA. 23+30 -Y5- RT TO STA. 27+30 -Y5- RT

Min. D=1.5 Ft.

   
Channel Bed

Fla
tte
r4:

1 o
r

D
4:1

(Not to Scale)

SPECIAL CUT DITCH

FROM STA. 12+50 -Y6- LT TO STA. 13+75 -Y6- LT
FROM STA. 232+00 -L- RT TO STA. 234+50 -L- RT
FROM STA. 228+50 -L- LT TO STA. 230+50 -L- LT

DETAIL 19A

Min. D=2.0 Ft.

Ground

Natural Slope

Ditch

Front

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 47+75 -Y5- LT TO STA. 52+79 -Y5- LT

DETAIL 7A

b=5.0 Ft.

B=4.0 Ft.

Max. d=Top of Bank

Min. D=4.0 Ft.

*When B is < 6.0'

Type of Liner=Class I  Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 196+50 -L- LT TO STA. 199+92 -L- LT

DETAIL 13A

b=10.0 Ft.

B=5.0 Ft.

Max. d=Top of Bank

Min. D=3.0 Ft.

*When B is < 6.0'

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE b

2:1
d

D

(Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.

FROM STA. 83+25 -L- LT TO STA. 85+39 -L- LT

Ground
Natural

b=10.0 Ft.

B=3.0 Ft.

Max. d=Top of Bank

Min. D=3.0 Ft.

Type of Liner= Class I Rip-Rap

DETAIL 25A

Ground

Natural

Exist. Channel

Fill Slope

Proposed

GEOTEXTILE

   
Channel Bed

(Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM STA. 27+41 -Y5DET- LT TO STA. 32+82 -Y5DET- LT

DETAIL 8A

b=5.0 Ft.

B=3.0 Ft.

Min. D=4.0 Ft.

Ground 

Natural

Slope

Fill

(Not to Scale)

SPECIAL LATERAL 'V' DITCH

2:1
D

FROM STA. 18+50 -Y6- RT TO STA. 19+50 -Y6- RT
FROM STA. 19+50 -Y6- RT TO STA. 21+50 -Y6- RT

FROM STA. 18+88 -Y1RPC- LT TO STA. 19+85 -Y1RPC- LT
FROM STA. 13+51 -Y1LPB- LT TO STA. 15+00 -Y1LPB- LT

Min. D=2.0 Ft.

DETAIL 14A

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 23+86 -Y5RPD- RT TO STA. 25+12 -Y5RPD- RT
FROM STA. 24+00 -Y5RPB- LT TO STA. 24+54 -Y5RPB- LT

FROM STA. 15+84 -Y3- RT TO STA. 16+43 -Y3- RT
FROM STA. 209+73 -L- RT TO STA. 210+50 -L- RT
FROM STA. 204+38 -L- RT TO STA. 205+59 -L- RT
FROM STA. 204+32 -L- LT TO STA. 208+52 -L- LT

DETAIL 20A

b=5.0 Ft.

B=2.0 Ft.

Max. d=Top of Bank

Min. D=2.0 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 84+48 -L- LT TO STA. 85+17 -L- LT

DETAIL 26A

b=10.0 Ft.

B=3.0 Ft.

Max. d=Top of Bank

Min. D=3.0 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

b

2:1
d

D

(Not to Scale)

B

CHANNEL CHANGE

 1"/Ft.

FROM STA. 80+75 -L- RT TO STA. 81+89 -L- RT
FROM STA. 65+47 -L- LT TO STA. 76+13 -L- LT

Ground
Natural

b=10.0 Ft.

B=6.0 Ft.

Max. d=Top of Bank

Min. D=4.0 Ft.

Type of Liner= Class I Rip-Rap

DETAIL 31A

Ground

Natural

Exist. Channel

Fill Slope

Proposed

GEOTEXTILE

2:12:1

2-GI(Not to Scale)
FALSE CUT

2.0'

2.0'

FROM STA. 27+00 -Y1RPB- RT TO STA. 28+50 -Y1RPB- RT
FROM STA. 24+50 -Y1RPB- RT TO STA. 26+50 -Y1RPB- RT

FROM STA. 41+25 -Y1- RT TO STA. 41+77 -Y1- RT
FROM STA. 227+28 -L- LT TO STA. 228+18 -L- LT
FROM STA. 226+02 -L- LT TO STA. 226+70 -L- LT

Fla
tte
r4:

1 o
r

DETAIL 27A

N.G./T.B.

Bed

Exist. Ditch

Pipe

Slope

Fill

VARIES D

B

(Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 227+50 -L- LT TO STA. 228+00 -L- LT
FROM STA. 225+50 -L- LT TO STA. 227+50 -L- LT

DETAIL 15A

B=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Slope

Ditch

Front
2:1 D

B

(Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 160+50 -L- RT TO STA. 163+00 -L- RT
FROM STA. 155+50 -L- LT TO STA. 158+10 -L- LT
FROM STA. 154+00 -L- LT TO STA. 155+50 -L- LT

DETAIL 21A

B=2.0 Ft.

Min. D=3.0 Ft.

Ground

Natural

Slope

Ditch

Front2:
12:1

D

(Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 68+56 -Y5- LT TO STA. 69+50 -Y5- LT
FROM STA. 52+62 -Y5- LT TO STA. 54+98 -Y5- LT

DETAIL 9A

B=4.0 Ft.

Max. d=Top of Bank

Min. D=4.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Geotextile

2:
12:1

D

(Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 85+17 -L- LT TO STA. 85+39 -L- LT
FROM STA. 83+25 -L- LT TO STA. 84+48 -L- LT

DETAIL 32A

B=3.0 Ft.

Max. d=Top of Bank

Min. D=3.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Geotextile

DETAIL 28A
LATERAL 'V'  DITCH

(Not to Scale)

Ground

Natural
2:1 2:

1
D 1"/Ft.

b

b=5.0 Ft.

Max. d=Top of Bank

Min. D=2.0 Ft.

Slope

Fill

d

Geotextile

Type of Liner= Class I Rip-Rap

FROM STA. 115+87 -L- RT TO STA. 116+50 -L- RT

DETAIL 22A
LATERAL 'V'  DITCH

(Not to Scale)

Ground

Natural

d

Geotextile

D
2:1 2:

1

b

1"/Ft. Slope

Fill

b=5.0 Ft.

Max. d=Top of Bank

Min. D=2.0 Ft.

Type of Liner= Class B Rip-Rap

 
FROM STA. 69+05 -Y5- LT TO STA. 70+34 -Y5- LT
FROM STA. 68+40 -Y5- RT TO STA. 69+83 -Y5- RT
FROM STA. 28+05 -Y1- RT TO STA. 30+17 -Y1- RT

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 11+80 -Y5A- RT TO STA. 15+11 -Y5A- RT
FROM STA. 18+93 -Y5NB- LT TO STA. 24+08 -Y5RPB- RT

FROM STA. 68+60 -Y5- LT TO STA. 70+50 -Y5- LT
FROM STA. 66+61 -Y5- LT TO STA. 68+41 -Y5- LT

FROM STA. 50+50 -Y5- RT TO STA. 55+95 -Y5- RT
FROM STA. 211+70 -L- LT TO STA. 213+00 -L- LT
FROM STA. 210+00 -L- LT TO STA. 211+02 -L- LT

FROM STA. 204+38 -L- RT TO STA. 205+59 -L- RT
FROM STA. 148+32 -L- RT TO STA. 154+01 -L- RT
FROM STA. 77+00 -L- RT TO STA. 79+03 -L- RT
FROM STA. 50+42 -L- LT TO STA. 55+50 -L- LT
FROM STA. 15+32 -L- LT TO STA. 18+28 -L- LT

DETAIL 4A

b=5.0 Ft.

B=2.0 Ft.

Max. d=Top of Bank

Min. D=2.0 Ft.

*When B is < 6.0'

Type of Liner=Class B  Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 170+68 -L- LT TO STA. 173+70 -L- LT
FROM STA. 141+50 -L- RT TO STA. 142+36 -L- RT

DETAIL 10A

b=5.0 Ft.

B=2.0 Ft.

Max. d=Top of Bank

Min. D=3.0 Ft.

*When B is < 6.0'

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 16+26 -Y5- RT TO STA. 17+00 -Y5- RT

DETAIL 33A

b=5.0 Ft.

B=4.0 Ft.

Max. d=Top of Bank

Min. D=2.0 Ft.

*When B is < 6.0'

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

Fla
tte
r4:

1 o
r

D
3:1

(Not to Scale)

SPECIAL CUT DITCH

FROM STA. 14+00 -Y5G- LT TO STA. 14+44 -Y5G- LT
FROM STA. 14+00 -Y5G- RT TO STA. 14+33 -Y5G- RT

FROM STA. 160+50 -L- RT TO STA. 163+00 -L- RT
FROM STA. 155+00 -L- RT TO STA. 158+50 -L- RT

DETAIL 23A

Min. D=2.0 Ft.

Ground

Natural Slope

Ditch

Front

(Not to Scale)

Flatter

4:1 or

Fla
tte
r4:

1 o
r

FROM STA. 32+41 -L- TO STA. 33+50 -L-

Point

Shoulder

Point

Shoulder

MEDIAN V DITCH

DETAIL 17A

3:1
VARIE

S

D

(Not to Scale)

STANDARD 'V' DITCH

FROM STA. 12+50 -Y4- RT TO STA. 13+85 -Y4- RT

Min. D=2.0 Ft.

DETAIL 29A

Ground

Natural
Ground

Natural

(Not to Scale)

SPECIAL LATERAL 'V' DITCH

VARIES D

FROM STA. 24+00 -Y1RPB- RT TO STA. 29+50 -Y1RPB- RT

Min. D=2.0 Ft.

DETAIL 34A

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 146+00 -L- RT TO STA. 147+31 -L- RT
FROM STA. 55+50 -L- LT TO STA. 57+74 -L- LT

DETAIL 5A

b=5.0 Ft.

B=3.0 Ft.

Max. d=Top of Bank

Min. D=2.0 Ft.

*When B is < 6.0'

Type of Liner=Class B  Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

Fla
tte
r4:

1 o
r

D

VARIES

(Not to Scale)

SPECIAL CUT DITCH

FROM 103+50 -L- RT TO STA. 106+50 -L- RT
FROM STA. 87+50 -L- LT TO STA. 91+50 -L- LT

DETAIL 12A

Min. D=3.0 Ft.

Ground

Natural Slope

Ditch

Front

Fla
tte
r4:

1 o
r

D

VARIES

(Not to Scale)

SPECIAL CUT DITCH

FROM STA. 34+26 -Y4- LT TO STA. 36+50 -Y4- LT
FROM STA. 41+00 -Y1- RT TO STA. 42+50 -Y1- RT
FROM STA. 194+00 -L- LT TO STA. 196+50 -L- LT
FROM STA. 192+00 -L- LT TO STA. 194+00 -L- LT

DETAIL 24A

Min. D=2.0 Ft.

Ground

Natural Slope

Ditch

Front

(Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 11+00 -Y5C- RT TO STA. 27+50 -Y5- LT
FROM STA. 10+80 -Y5C- LT TO STA. 11+89 -Y5C- LT
FROM STA. 27+50 -Y5- RT TO STA. 28+50 -Y5- RT
FROM STA. 27+00 -Y5- LT TO STA. 27+50 -Y5- LT

Min. D=2.0 Ft.

DETAIL 18A

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

(Not to Scale)

SPECIAL LATERAL 'V' DITCH

6:1
D

FROM STA. 11+08 -Y5E- RT TO STA. 11+65 -Y5E- RT

Min. D=2.0 Ft.

DETAIL 30A

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

(Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 201+90 -L- LT TO STA. 204+00 -L- LT
FROM STA. 80+63 -L- RT TO STA. 82+26 -L- RT
FROM STA. 65+47 -L- LT TO STA. 76+13 -L- LT

DETAIL 6A

b=10.0 Ft.

B=6.0 Ft.

Max. d=Top of Bank

Min. D=4.0 Ft.

≥  6.0'*When B is 

Type of Liner= Class I Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

Fla
tte
r4:

1 o
r

D
2:1

(Not to Scale)

SPECIAL CUT DITCH

FROM STA. 21+00 -Y3DETR- LT TO STA. 22+00 -Y3DETR- LT
FROM STA. 18+50 -Y5F- LT TO STA. 19+21 -Y5F- LT
FROM STA. 18+00 -Y5F- RT TO STA. 19+30 -Y5F- RT
FROM STA. 14+75 -Y5F- LT  TO STA. 17+00 -Y5F- LT
FROM STA. 26+61 -Y5A- RT TO STA. 28+00 -Y5A- RT
FROM STA. 18+49 -Y5A- RT TO STA. 25+00 -Y5A- RT

FROM STA. 70+34 -Y5- LT TO STA. 71+00 -Y5- LT
FROM STA. 68+36 -Y5- RT TO STA. 69+50 -Y5- RT
FROM STA. 232+00 -L- RT TO STA. 234+50 -L- RT
FROM STA. 185+00 -L- RT TO STA. 186+00 -L- RT

DETAIL 3A

Min. D=2.0 Ft.

Ground

Natural Slope

Ditch

Front

(Not to Scale)

Geotextile

Elevation

Natural Bed

Ground

Natural

Ground

Natural

PIPE INLET/OUTLET CHANNEL STABILIZATION

DETAIL 1A

2'

Length=4xDia. of Pipe (Min. 10 Ft.)

             
Type of Liner on Banks= CLASS I Rip-Rap - Keyed-In

             
Type of Liner in Channel Bed= CLASS I Rip-Rap - Keyed-In

STA. 19+96 -Y5RPC- RT
STA. 24+55 -Y5RPB- LT

STA. 211+03 -L- LT
STA. 209+82 -L- RT
STA. 70+27 -L- RT
STA. 59+98 -L- LT
STA. 52+77 -L- RT
STA. 21+79 -L1- LT

(Not to Scale)

Geotextile

Elevation

Natural Bed

Ground

Natural

Ground

Natural

PIPE INLET/OUTLET CHANNEL STABILIZATION

DETAIL 2A

2'

Length=4xDia. of Pipe (Min. 10 Ft.)

             
Type of Liner on Banks= CLASS II Rip-Rap - Keyed-In

             
Type of Liner in Channel Bed= CLASS I Rip-Rap - Keyed-In

STA. 29+15 -Y1- LT
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jh
a
rv
e
y

STA. 15+17 -Y5I- RT

PLAN

F

C

B

7/08

RIP-RAPPED ENERGY DISSIPATOR BASIN

DETAIL 47A

C SECTION

2:1

2
:1

W
o

CULVERT

2:1+

RIP RAP NOT SHOWN

APRON

2:1

CL

2
:1

2:1+

RIP RAP NOT SHOWN

G

DISSIPATOR POOL APRON

2:1

E

2:1

CULVERT

A

Wo

D 

FILL SLO
PE

L

A

B

C

D

E

F

G

RIP RAP BASIN #

1

ALL DIMENSIONS APPROXIMATE

BASIN # LOCATION  (AT OUTLET)

1

(ft)

DIM.

3.5

2.3

1.5

1.1

5.6

13.6

11.1

15+17-Y5I-RT

CL

GROUND
NATURAL

GEOTEXTILE

Ground

Natural
2:1

D
2:
1

(Not to Scale)

STANDARD 'V' DITCH

DETAIL 36A

d

Geotextile

Max. d=Top of Bank

Min. D=2.0 Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural

FROM STA. 40+83 -L- LT TO STA. 43+50 -L- LT

2:
12:1

D
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+
0
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20+00

25+00

15+
00

20+
00

25+
00

20+00

25+00

30+00

-Y5- PC Sta.  45+14.45

-Y5- PT Sta.  39+12.26

-Y5RPA- ST Sta.  21+50.03

-Y5RPA- CS Sta.  19+40.03

-Y5RPC- CS Sta.  24+22.27

-Y5RPC- ST Sta.  26+38.27

-Y5RPB- POT Sta.  10+00.00

-Y5RPD- ST Sta.  18+68.39

-Y5RPDNB- PT Sta.  12+30.97

-Y5RPD- POT Sta.  25+29.01=

-Y5F- PC Sta.  16+69.52

-Y5F- PT Sta.  19+14.26

-Y5F- POT Sta.  23+55.45

20+00

-L-

-L-

-Y5F-

-L- POT Sta.  191+13.84

-Y5- POT Sta.  42+63.14

= 103°28' 22.85"D

71.00' LT

-L- POC Sta.  174+25.71=

20+00

25+00

-Y5RPCSB- PC Sta.  10+00.00
-Y5RPC- POT Sta.  30+79.27=

12.00' RT

-Y5RPCNB- PC Sta.  10+00.00

-Y5RPC- POT Sta. 31+05.29=

-Y5SB- PC Sta.  10+00.00
35.50' LT

-Y5NB- PC Sta.  10+00.00
35.50' RT

-Y5RPDSB- PC Sta.  10+00.00
12.00' LT

-Y5RPDNB- PC Sta.  10+00.00
12.00' LT

-Y5RPD- POT Sta.  25+77.03=

-Y5RPCNB- PT Sta.  12+63.61
15.00' LT

-Y5NB- POC Sta.  14+28.44=
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-Y5SB- POC Sta.  19+19.92=

15.00' RT

-Y5RASB- PC Sta.  10+00.00
-Y5RPA- POT Sta.  24+19.16=

15.00' RT

-Y5RPA- POT Sta.  22+95.21=
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-Y5- POC Sta.  38+52.08=

-Y5- POC Sta.  38+66.98=

= 59°46' 44.27"
-Y5RPB- POT Sta.  28+49.26

-Y5NB- PT Sta.  20+63.98

D

= 82°57' 59.89"
-Y5RPC- POT Sta.  33+30.78

D

= 61°28' 37.67"
-Y5RPD- POT Sta.  27+74.74

D

= 91°00' 35.87"
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D

= 103°28' 22.85"D
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-L- POT Sta.  190+88.14=
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-Y5- POC Sta.  35+99.35=

18
" R

CP-
III 

2GI

BDO

2GI2GI

2GI

2GI

2GI

2GI

CB

CB

2GI

CB

CB

2GI
CB

2GI

2GI

2GI

2GI

2GI

2GI

2GI

2GI

2GI

2GI

2GI

2GI

CB

CB

CB

CB

2GI

HW

2GI

2GI

2GI

CB

HW

2GI

2GI

2GI

JB w/MH

2GI

2GI

2GI

4.65%

CB

CB

2GI

JB w/MH

15" RETAIN

RETAIN

RETAIN

RETAIN

RETAIN

RETAIN

RETAIN

15
"
 
R
C

P
-
II
I 

15
"
 
R
C

P
-
III 

FS

FS

FS

FS

FS FS

FS

FS

FS

FS

FS

FS

FS

FS

FS

FS

FS

FS

FS

FS

CB

CB

CB

15" RCP-IV 
15" 

RCP-III
 

15
" 

R
C
P
-I

V
 

15"

15
"
 
R
C

P
-
II
I 

15"

15"

15"

15"

15
" 

RC
P-
III
 

15
"

2
4
"
 
R
C

P
-
III

30" RC
P-III

15"

15"

24"

2
4
"
 
R
C

P
-
III

2 ELBOWS

24" W/

36" R
CP-III

3
6
"
 
R
C

P
-
III

3
6
"
 
R
C

P
-
III

42"

15
"
 
R
C

P
-
II
I 

2GI-A

2GI-A

2GI-A

2GI-A

2GI-A

2 ELBOWS

15" W/

18
"
 
R
C

P
-
II
I 

CB

CB

CB

2GI

15
" 

RC
P-
III
 

15" RCP-IV

15" RCP-IV

15"
 RC

P-I
V 

15
"
 
R
C

P
-
IV
 

2 ELBOWS

18" W/

RCP-IV

18"

2GI

15
"
 
R
C

P
-
IV
 

15"

2 ELBOWS

15" W/

CB

CB

CB

CB

15
" 

R
C
P
-
IV
 

15" RCP-IV

15
" 

RC
P-
IV
 

15" RCP-IV 

15
" RC

P-III 

15" RCP-IV 

RCP-IV

15"

2 ELBOWS

15" W/

15
" 

R
C
P
-
IV
 

15" RCP-IV 

18"

2
4
"
 
R
C

P
-
III

15" RCP-III 2GI-A

15"

15
"
 
R
C

P
-
III 

2GI-A
30" RCP-III

30" RCP-III

2GI-A

15
"
 
R
C

P
-
II
I 

3 ELBOWS

15" W/

15
" 

R
C
P
-
II
I 

2GI-A 30" RCP-III

15
"
 
R
C

P
-
II
I 

2GI-A

30" RCP-III

2GI-A

2
4
"
 
R
C

P
-
II
I

2
4
"
 
R
C

P
-
II
I

RCP-III

24"

42" RCP-III

42" RCP-III
2GI-A

15
"
 
R
C

P
-
II
I 

42" RCP-III
2GI-A

2
4
"
 
R
C

P
-
II
I

15"

15
"

15
" R

C
P
-
IV
 

42" RCP-III

15" RCP-IV 

15
"
 
R
C

P
-
IV
 

15"

30" RC
P-III RCP-III

36"

CB

15
" 

R
C
P
-
IV
 

15
"
 
R
C

P
-
IV
 

CB

66"

JB w/MH

2GI

CB

CB

CB

15" R
CP-IV 

15
" 

RC
P-
IV
 

15"
 RC

P-I
V 

15
"
 
R
C

P
-
IV
 

15" RCP-IV 

15
" 

R
C
P
-
IV
 

15
" 

R
C
P
-
IV
 

15
"
 
R
C

P
-
IV
 

2 ELBOWS

15" W/
CB

CB

15
" 

R
C
P
-
IV
 

RCP-IV

15"

0.3 FT

BURY INVERT

0.3 FT

BURY INVERT

15"

3
0
"

66" RCP-CD

66" RCP-CD

FROM STA. 11+70 -Y5RPBSB- LT TO STA. 12+45 -Y5RPBSB- LT
FROM STA. 18+40 -Y5RPC- RT TO STA. 20+18 -Y5RPC- RT

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

b=2.0 Ft.
d=2.0 Ft.

Type of Liner= Class B Rip-Rap

b

DETAIL 38A

Ground

Natural

(Not to Scale)
TOE PROTECTION

d

Geotextile

SEE DETAIL 1A

LENGTH=10 FT

CL I RIPRAP

SEE DETAIL 1A

LENGTH=14 FT

CL I RIPRAP

F

F

C

F

C

F

C

F

C

F
C

C

C

C

C

C

C

C

C

C

C

C
C

C

C

C C C

C

C

C

F

F

F

F

C

F

C

F

C

F

C

F

C

C

F

C

F

C

F

F

F

F

F
F

F

F

C

F

C

C

C

F

F

F

F

C

C

F

C

F
F

F

F

F

F

F

F

F

F

F

C

F

C

C

C

C

C

C

C

C

C

C

F

C

C

C

C
F

C

F

F

F

F

F

F

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

REMOVE

STA. 14+40 - 19+04 -Y5RPB- LT

BERM DITCH

SEE DETAIL 13A

LAT 5' BASE DITCH w/CL I RIPRAP

SEE DETAIL 20A

LAT 2' BASE DITCH w/CL I RIPRAP

SEE DETAIL 20A
LAT 2' BASE DITCH w/CL I RIPRAP

SEE DETAIL 23A
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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 19+20 to 19+73 -L-LT CULVERT < 0.01 < 0.01 33 13

BANK STABILIZATION < 0.01 10
2 21+67 to 21+88 -L-LT
3 15+22 to 15+48-L-LT 18" RCP < 0.01 < 0.01 < 0.01
4 40+79 to 41+93-L-RT ROADWAY FILL 0.02

POND 0.21
5 48+93 to 49+78-L-RT ROADWAY FILL 0.05 0.02
6 51+88 to 57+81 -L- 48" RCP 1.53 0.06 0.02 0.02 < 0.01 463 10
7 59+48 to 60+08-L- 30" RCP < 0.01 < 0.01 372 16
8 65+38 to 79+49-L- ROADWAY FILL 0.20 < 0.01 2302 52

STABILIZATION < 0.01 64
9 67+37 to 70+18-L-LT ROADWAY FILL 0.27 < 0.01

10 70+21 to 71+41-L- 30" RCP < 0.01 < 0.01 249 10
STABILIZATION < 0.01 13

11 72+73 to 73+27-L-LT ROADWAY FILL 0.08 0.03
12 78+77 to 81+29-L- ROADWAY FILL 0.48 0.03
13 81+22 to 82+31-L-LT ROADWAY FILL 0.17 0.01
14 81+79 to 86+58-L- BANK STABILIZATION < 0.01 < 0.01 57 14

14A 84+63 to 85+46-L-LT ROADWAY FILL 0.01 < 0.01 231 15
15 85+31 to 90+05-L- ROADWAY FILL 1.73 0.01 0.09 < 0.01 < 0.01 33
16 108+50 to 110+35-L- ROADWAY FILL 0.67
17 115+55 to 116+13 -L-RT ROADWAY FILL 0.11 0.01
18 125+08 to 127+71L-L 1@6'x8' RCBC 0.83 0.06 0.06 0.01 < 0.01 273 21

STABILIZATION < 0.01 81
TOTALS*: 5.27 0.83 0.25 0.51 0.02 4181 151 0

*Rounded totals are sum of actual impacts

NOTES:
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WETLAND AND SURACE WATER IMPACTS SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

WAKE COUNTY

R-2721

6.401078

NC DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

7/9/2018

Site 2: Removed
Site 4: Wetland considered Isolated
Site 16: Wetland Total Take



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)
18a 125+31 to 125+85-L- ROADWAY FILL < 0.01 91
19 140+61 to 142+44 -L- 1@6'x8' RCBC 0.01 < 0.01 0.04 0.04 < 0.01 333 11

STABILIZATION 0.01 122
20 146+74 to 147+84-L- 1@6'x8' RCBC 0.11 < 0.01 0.04 0.01 < 0.01 277 21

STABILIZATION < 0.01 87
21 146+88 to 147+06-L-LT ROADWAY FILL < 0.01 < 0.01
22 148+14 to 149+02-L-RT 30" RCP < 0.01 < 0.01 104 10
23 148+41 to 141+82-L-RT ROADWAY FILL < 0.01 < 0.01
24 149+11 to 155+85-L- ROADWAY FILL 1.96 0.02 0.07
25 162+84 to 164+50-L-RT POND 0.40
26 165+94 to 168+54 -L- ROADWAY FILL 1.24 0.08
27 168+51 to 169+40-L- 2@9'x8' RCBC 0.02 0.06 < 0.01 314 36

STABILIZATION 0.02 119
28 172+97 to 173+41-L-RT ROADWAY FILL < 0.01 < 0.01
29 173+60 to 176+39-L-LT POND 1.53
30 174+63 to 181+12-L- ROADWAY FILL 1.42 0.04 0.01 < 0.01 251 10
31 193+15 to 197+24-L- ROADWAY FILL 0.20 0.04 872
32 199+29 to 200+06-L-LT ROADWAY FILL 0.04
33 47+12 to 48+74 -Y5-LT 66" RCP 0.33 0.05 0.03 < 0.01 < 0.01 251 9
34 23+30 to 24+76-YRRPB-LT 18" CSP 0.12 0.01 0.52
35 47+58 to 49+64-Y5-RT ROADWAY FILL 0.03 < 0.01 304 24

STABILIZATION < 0.01 35
35 196+35 to 200+02-L-LT ROADWAY FILL 0.06 < 0.01 409 21

TOTALS*: 5.43 0.09 0.86 2.22 0.02 3569 142 0

*Rounded totals are sum of actual impacts

NOTES:
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6.401078

WETLAND AND SURACE WATER IMPACTS SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

NC DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS



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)
35 201+82 to 202+45-L-LT ROADWAY FILL < 0.01 < 0.01 66 12
35 50+01-Y5- to 15+32-Y5A- ROADWAY FILL/48" RCP 0.01 < 0.01 < 0.01

STABILIZATION < 0.01 44
36 202+26 to 206+22-L- 3@9'x8' RCBC 0.23 0.01 977 20

STABILIZATION 0.03 92
37 202+42 to 205+59-L-RT ROADWAY FILL 0.31 0.03 0.09
38 209+59 to 211+77-L- 42" RCP 0.32 0.02 0.03 0.01 < 0.01 358 10

STABILIZATION < 0.01 18
39 225+15 to 226+55-L- 36" RCP 0.20 < 0.01 0.03 < 0.01 < 0.01 303 9

STABILIZATION < 0.01 18
40 225+72 to 227+98-L- ROADWAY FILL 0.26 < 0.01 0.04 < 0.01 10
41 29+83 to 30+17-Y1-RT 48" RCP < 0.01 < 0.01 56 10
42 13+07 to15+00-Y3-LT ROADWAY FILL 0.06 < 0.01
43 11+86 to 15+02-Y3-RT ROADWAY FILL 0.19 0.07
44 15+00 to 15+88-Y3- 4@12'x8' RCBC 0.03 0.02 58 30

STABILIZATION 0.07 123
45 15+60 to 16+27-Y5- 2@9'x8' RCBC 0.04 0.01 211 41

STABILIZATION 0.03 102
46 16+20 to 18+23-Y5-LT ROADWAY FILL 0.07 0.03
47 17+25 to 18+39-Y5-RT ROADWAY FILL 0.06 0.03
48 50+12 to 51+25-Y5-LT ROADWAY FILL 0.08
49 68+06 to 68+58-Y5- 2@7'x8' RCBC 0.05 < 0.01 28

STABILIZATION 0.02 83

TOTALS*: 1.56 0.05 0.33 0.52 0.05 2537 142 0

*Rounded totals are sum of actual impacts

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

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

   (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
50 68+54 to 69+62-Y5-LT ROADWAY FILL      0.01 < 0.01 128 6  
51 29+06 to 29+15-Y1-LT RIP RAP      < 0.01  13   
             
             
             
             
             
             
             
             
             
             
             
             
             
 TOTAL PAGE 112  5.27  0.83 0.25  0.51 0.02 4181 151  
             
 TOTAL PAGE 113  5.43  0.09 0.86  2.22 0.02 3569 142  
             
 TOTAL PAGE 114  1.56  0.05 0.33  0.52 0.05 2537 142  
             
             
             
             

TOTALS*: 12.25  0.97 1.44  3.26 0.09 10428 441 0

*Rounded totals are sum of actual impacts

NOTES:
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                                                          WETLAND AND SURACE WATER IMPACTS SUMMARY
WETLAND IMPACTS SURFACE WATER IMPACTS

 NC DEPARTMENT OF TRANSPORTATION
 DIVISION OF HIGHWAYS
 



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 12+52 to 15+29-Y3DET-LT ROADWAY FILL 0.38   0.07       
2 16+06 to 16+81-Y3DET-LT ROADWAY FILL 0.09   0.02       
3 26+16 to 27+13-Y5DET-LT ROADWAY FILL 0.01   0.02       
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             

TOTALS*: 0.48   0.10    0 0 0

*Rounded totals are sum of actual impacts

NOTES:
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Site Station Structure
No. (From/To) Size / Type

1 11+11 to 11+73-Y1RPB-LT 48" RCP X 1100 1100
2 52+99 to 58+32 -L-LT ROADWAY FILL X 29408 18956 48364
3 59+05 to 60+25-L- 30" RCP X 24273 16141 40414
4 65+01 to 82+52-L- ROADWAY FILL X 132681 69262 201943
5 69+55 to 71+59 -L- 30" RCP X 10459 8389 18848
6 81+56 to 87+64-L- BRIDGE X 26603 14543 41146 617 3309 3926
7 84+60 to 85+96 -L-LT ROADWAY FILL X 2809 748 3557 9867 4783 14650
8 124+80 to 125+32 -L- ROADWAY FILL X 1831 3121 4952
9 124+47 to 126+48 -L- 1@6'x8' RCBC X 18345 12510 30855

10 140+32 to 142+97-L- 1@6'x8' RCBC X 28484 18802 47286
11 146+80 to 148+37-L- 1@6'x8' RCBC X 32299 46835 79134
12 147+44 to 149+51-L-RT 30" RCP X 8561 6046 14607
13 168+13 to 169+95-L- 2@9'x8' RCBC X 27842 18095 45937
14 19+36 to 22+13-Y5RPC- ROADWAY FILL X 17040 12724 29764
15 192+63 to 197+32-L- ROADWAY FILL X 48780 31001 79781
16 46+92 to 49+14 -Y5-LT ROADWAY FILL X 15703 9430 25133
17 15+80-Y5A- to 202+41-L- ROADWAY FILL X 118705 67195 185900
18 201+74 to 206+80-L- 3@9'x8' RCBC X 63401 35703 99104
19 209+01 to 211.28 -L- 42" RCP X 16825 12033 28858
20 224+83 to 226+97-L- ROADWAY FILL X 22669 14026 36695
21 225+70 to 226+35-L-LT ROADWAY FILL X 2521 784 3305
22 14+60 to 16+35 -Y3- 4@12'x8' RCBC X 18564 10568 29132
23 15+10 to 16+77-Y5- 2@9'x8' RCBC X 19377 8151 27528

33764 20296 54060 663900 423959 1087859 0 0

NOTES:
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ALLOWABLE MITIGABLE

7/9/2018

ZONE 2
(ft2)

ZONE 1
(ft2)

TOTAL
(ft2)

ZONE 2
(ft2)

ZONE 1
(ft2)

TOTAL
(ft2)

6.401078

WAKE COUNTY
R-2721

BUFFER 
REPLACEMENT

IMPACTS
RIPARIAN BUFFER IMPACTS SUMMARY

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

TOTALS*:

ROAD 
CROSSING BRIDGE PARALLEL 

IMPACT ZONE 1
(ft2)

ZONE 2
(ft2)

TYPE



Site Station Structure
No. (From/To) Size / Type

24 66+72 to 69+30 -Y5- 2@7'x8' RCBC X 9758 5594 15352
25 69+01 to 69+70-Y5-LT ROADWAY FILL X 5086 2081 7167
26 16+25 to 16+89-Y5A-RT DRAINAGE PIPE X 1112 889 2001

TOTALS FROM THIS SHEET 5086 2081 7167 10870 6483 17353 0 0

TOTALS FROM SHEET 19 33764 20296 54060 663900 423959 1087859 0 0

38850 22377 61227 674770 430442 1105212 0 0

NOTES:
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ZONE 2
(ft2)

TOTAL
(ft2)

RIPARIAN BUFFER IMPACTS SUMMARY
IMPACTS BUFFER 

REPLACEMENTTYPE ALLOWABLE MITIGABLE

ZONE 1
(ft2)

ZONE 2
(ft2)

TOTAL
(ft2)

ZONE 1
(ft2)

ZONE 2
(ft2)

TOTALS*:

ROAD 
CROSSING BRIDGE PARALLEL 

IMPACT ZONE 1
(ft2)

6.401078

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

7/9/2018
WAKE COUNTY

R-2721



ZONE 1      
(ft2)

ZONE 2      
(ft2)

1 11+00 to 13+44-Y1RPB-LT 0 1100
2 52+99 to 58+32 -L-LT 21740 8886
4 65+01 to 82+52-L- 4296 8310
6 81+56 to 87+64-L- 305 5848
7 84+60 to 85+96 -L-LT 1578 2822
8 124+80 to 125+32 -L- 2767 537
9 124+47 to 126+48 -L- 15816 5499

10 140+32 to 142+97-L- 2466 1755
11 146+80 to 148+37-L- 4788 1931
12 147+44 to 149+51-L-RT 1455 1459
13 168+13 to 169+95-L- 1926 3348
14 19+36 to 22+13-Y5RPC- 11351 6545
15 192+63 to 197+32-L- 6735 1270
16 46+92 to 49+14 -Y5-LT 11955 3997
17 15+80-Y5A- to 202+41-L- 3387 2052
18 201+74 to 206+80-L- 3972 6105
19 209+01 to 211.28 -L- 8324 736
20 224+83 to 226+97-L- 10895 109

113756 62309
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WETLANDS IN BUFFER IMPACTS SUMMARY

6.401078

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

7/9/2018
WAKE COUNTY

R-2721

WETLANDS IN 
BUFFERS

SITE NO. STATION    (FROM/TO)

TOTAL:

Rev. Jan  2009



ZONE 1      
(ft2)

ZONE 2      
(ft2)

21 225+70 to 226+35-L-LT 1748 367
22 14+60 to 16+35 -Y3- 210 2581
23 15+10 to 16+77-Y5- 476 594

TOTAL FROM THIS SHEET 2434 3542

TOTAL FROM SHEET 21 113756 62309

116190 65851
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WETLANDS IN BUFFER IMPACTS SUMMARY

WETLANDS IN 
BUFFERS

SITE NO. STATION    (FROM/TO)

WAKE COUNTY
R-2721

6.401078

TOTAL:

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

7/9/2018

Rev. Jan  2009
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TIP Number: Date:

Phone: Phone:
Email: Email:

County(ies):
CAMA County?

Yes

Design/Future: Year: 2040 Existing: Year:

Aquatic T&E Species? No Comments:

No N/A
N/A

Wetlands within Project Limits?

Nutrient Sensitive Waters (NSW)
None

Supplemental Classification:  

Residential, Urban, Woods

Camp Branch 27-43-15-5

21.7

4.9 Mi.
Project Description

Proposed Project

NeuseRiver Basin(s):  
City/Town:

252.3
Typical Cross Section Description:       

Surrounding Land Use:    

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

No

smorgan@ncdot.gov

Raleigh, NC 27610

Address:

5/22/2018

WakeRaleigh

Stephen Morgan, P.E.

1020 Birch Ridge Dr.

WBS Element:

New LocationWBS Element:
Ecological Engineering, LLPNCDOT Contact:

919-707-6739

Suite 101
Cary, NC 27518

Contractor / Designer:

919-557-0929

1151 SE Cary Parkway

North Carolina Department of Transportation
Highway Stormwater Program

    STORMWATER MANAGEMENT PLAN
    FOR NCDOT PROJECTS

Project Type:

NCDOT Hydraulics Unit Address:

General Project Information
R-2721B37673.1.TA2

Impairments:
Other Stream Classification: 

Primary Classification:  

Project Built-Upon Area (ac.)

The North Carolina Department of Transportation (NCDOT) has proposed to construct an extension of I-540 from NC 55 (Holly Springs) to US 401 (Fuquay-Varina).  Below are 
a list of minimization efforts associated with water quality impacts.                                                                                                                                                                                  
• 2:1 slopes are proposed within wetland areas where practical.
• Toe protection is being installed in fill sections over wetland areas.
• Energy dissipator pads and rip rap pads are being used near wetland areas to minimize the potential for erosion.
• No staging of construction equipment or storage of construction supplies in jurisdictional wetlands or streams.                                                                                                          
• Borrow and waste activities will occur outside of jurisdictional areas.                                                                                                                                                                            
• Grass swales, median roadway ditches, and rip rap dissipater treatments have been used where feasible.                                                                                                                
• Sediment and erosion control devices will follow the NCDOT protocol for Environmentally Sensitive Areas where required. EC devices will be installed as needed to promote 
stability and minimize sedimentation.
• NCDOT is proposing to bridge multiple streams and wetlands to avoid and minimize impacts to jurisdictional features.

NeuseBuffer Rules in Effect:SAJ

None

28,200

Grassed median ditch with 8:1 sides slopes. 3 paved lanes with 12' paved shoulders 
(total width of pavement is 124 feet). Outside grass roadway diches with 6:1 sides.  Cut 
and fill slopes have a maximum 2:1 slope.

Waterbody Information

2018

NCDWR Stream Index No.:

NRTR Stream ID:

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

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

ac.

Surface Water Body (1):  
Class CNCDWR Surface Water Classification for Water Body

ac.
New Location

66,400

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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North Carolina Department of Transportation
Highway Stormwater Program

    STORMWATER MANAGEMENT PLAN
    FOR NCDOT PROJECTS

37673.1.TA2 TIP No.: R-2721B County(ies): Wake       Page 2 of 12

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? Comments:

(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?
Deck Drains Discharge Over 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

Mills Branch

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

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

None

Surface Water Body (3):       

Nutrient Sensitive Waters (NSW)

NRTR Stream ID:

Impairments: None
Other Stream Classification: None

Supplemental Classification:  

Class C

27-43-15-7

Nutrient Sensitive Waters (NSW)
Primary Classification:  

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

Surface Water Body (5):       NCDWR Stream Index No.:

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

NCDWR Stream Index No.:
Primary Classification:  

SBM Buffer Rules in Effect: Neuse

NCDWR Surface Water Classification for Water Body Primary Classification:  

Other Stream Classification: 

NRTR Stream ID:

Impairments:

Buffer Rules in Effect:

SPX

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: 

Other Stream Classification: 
Impairments:

None
None

NRTR Stream ID:

Class CPrimary Classification:  NCDWR Surface Water Classification for Water Body
Supplemental Classification:  

Bells Lake NCDWR Stream Index No.: 27-43-15-6

27-43-15-(4)

Nutrient Sensitive Waters (NSW)

Middle Creek NCDWR Stream Index No.:
Additional Waterbody Information

Buffer Rules in Effect: Neuse

SAS Buffer Rules in Effect: Neuse

WBS Element:

Surface Water Body (2):       

(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:

Neuse
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

238+25 -L- M
243+00 -L- M
238+25 -L- LT
243+00 -L- LT
238+25 -L- RT
243+00 -L- RT
243+00 -L- M
244+50 -L- M
244+50 -L- M
245+97 -L- M
245+97 -L- M
250+50 -L- M
250+50 -L- LT
258+00 -L- LT
250+50 -L- M
258+00 -L- M
250+50 -L- RT
258+00 -L- RT
264+00 -L- LT
268+50 -L- LT
264+00 -L- M
271+00 -L- M
264+00 -L- RT
269+00 -L- RT
268+50 -L- LT
271+00 -L- LT
271+00+ -L- M
271+40 -L- M

269+00+ -L- RT
271+00 -L- RT
271+40 -L- RT
274+50 -L- RT
271+40 -L- M
274+50 -L- M
271+40 -L- LT
276+50 -L- LT
274+50 -L- M
277+00 -L- M

North Carolina Department of Transportation
Highway Stormwater Program

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

Additional Comments

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch

(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch

(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch

310

31023 6.0

6.0

23 8.0

8.0

23

Swales

55

510

1.4

23 0.0

1.2 No

0.6

70

1.8

1.3 No

1.5

90

1.1

70

2.7

No2.1

2.1

100

0.6 No

No

No

No

2.3 No

2.9 No

1.84%

750

450

700 2.4

3.9

2.4

2.8

2.5

5.30.0

0.0

1.58.0

30

2.3

8.0

2.3

3.0

3.0

No1.61.0 100

1.0

2.5

0.30% 0.9

1.0

1.6

500

1.84%

1.84%

1.84%

6.3

1.84%

4.5

3.9

1.84%750

0.30%

1.0150 0.90.64%

1.8

0.0

6.0

8.08.00.0

1.70.74% 3.6

0.74% 3.0

3.90.0 8.0 8.0

6.0

2.2

4.0 1.0 100

0.0 4.0

475

120

21 3.0

1.8

0.321 0.0

6.0 2.0 1.0

21

21

1.2

WBS Element:

1.5

1.7

21 No475

475 No

0.74%

4.8

6.0

210

21

4.0

0.0 8.0

(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch

130

22 0.0 6.0

130

22

21

(1)Camp 
Branch

8.0 1.3

2.1

6.0

453

150

14721 0.0 8.0 8.0 0.6 60

0.30%

1.50.5

8.0

22

1.30.0

6.0

750

100

0.023

2.71601.6 4.8

50 0.30% 1.0250

6.0 0.7

6.0 0.7

2.0

0.0 6.0 0.7

0.0 6.0 2.0

2.0

23

23

22

6.0

8.0

0.0

0.1 40

1.90.0

0.30%

0.0 0.60.36.0 10

0.30%2.0

0.0 0.9

70 200

No

1.0 No

1.1 No

1.1 No

1.1

No

No

0.82%

2.1

250

1.14%

1.14% 2.3

6.0 2.7

1.2

No

2.8

1.7

1.8

0.4

1.9

5.6

3.6

1.3

2.3

3.8

4.9

3.7

8.2

No

1.8 No

2.7

3.5

2.7

4.9
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

274+50 -L- RT
277+00 -L- RT
277+00 -L- RT
279+00 -L- RT
277+00 -L- M
279+95 -L- M
279+95 -L- M
282+00 -L- M
284+50 -L- LT
289+50 -L- LT
284+50 -L- RT
289+50 -L- RT
284+50 -L- M
289+50 -L- M
289+50 -L- LT
293+00 -L- LT
289+50 -L- RT
293+00 -L- RT
289+50 -L- M
293+00 -L- M
305+50 -L- LT
307+50 -L- LT
305+50 -L- LT
307+50 -L- LT
305+50 -L- LT
308+50 -L- LT
308+50 -L- LT
310+50 -L- LT
307+50 -L- M
309+40 -L- M
305+45 -L- RT
310+00 -L- RT
310+50 -L- M
316+25 -L- M
316+25 -L- M
318+00 -L- M
318+00 -L- M
322+00 -L- M

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

Additional Comments

250 0.34% 1.8

40 200

North Carolina Department of Transportation

Swales

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No(1)Camp 
Branch
(1)Camp 
Branch
(1)Camp 
Branch

WBS Element:

23 0.0 6.0 2.0 0.6 60 1.1 2.3 1.2 No

23 0.0 6.0 2.0 No0.4

23 0.0 8.0 6.0 0.7 65 0.30% 2.1 1.0 2.7 1.0

1.5 1.00.30% 1.2 1.0

No

24 0.0 8.0 6.0 0.3 30 205 0.30%

295

0.9 No

24 0.0 6.0 6.0

(1)Camp 
Branch
(1)Camp 
Branch 1.0 100 500

0.9 0.8 1.2

1.75% 3.0 2.2 4.0

24 0.0 6.0 6.0 1.0 100

2.3

No

24 0.0 8.0 8.0 1.1 110

No

500 1.75%

500

2.1 4.2 2.2

2.33.0 2.2 4.0

No

24 0.0 6.0 3.0 NoNo0.9 90 350

24 0.0 6.0 3.0 0.6 60(1)Camp 
Branch 2.70% 1.8 1.8 2.2 1.9

3.5 2.82.70% 2.7 2.6

No

24 0.0 8.0 8.0 1.2 120 350 2.70%

350

2.5 4.8 2.7 No

26 0.0 20.0 3.0 No0.3

26 0.0 10.0 20.0 0.4 40

30 200

1.10% 1.2 1.1 1.5 1.2

1.3 1.31.10% 0.9 1.1

No

26 0.0 6.0 6.0 0.7 70 300 0.30%

200

26 0.0 6.0 6.0 200 0.30%0.5 1.8

2.1 1.9

1.9 1.9 No

2.7 2.0 No

1.5

1.8

1.5 1.626 0.0 8.0 8.0 0.5 45

0.9

4.5

1.7 1.7 No

26 0.0 6.0 6.0 1.39% 2.7

27 0.0 8.0 8.0

455

No3.6 1.9

(3)Bells Lake

2.0

90

50

No

190 1.39%

3.4 1.9

27 0.0 8.0 8.0

1.39%

(3)Bells Lake

(3)Bells Lake

0.4

6251.2

40 175 1.39% 1.2

120

3.6

3.3

1.75%

1.4

(1)Camp 
Branch
(1)Camp 
Branch

No1.5

8.0 8.0 0.8(3)Bells Lake

1.5

1.8 No80 400 1.39% 2.4 1.7 3.227 0.0

(1)Camp 
Branch

Highway Stormwater Program

(1)Camp 
Branch

(3)Bells Lake

(3)Bells Lake

(3)Bells Lake

(3)Bells Lake

(3)Bells Lake
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

322+00 -L- M
325+50 -L- M
325+50 -L- M
329+50 -L- M
329+50 -L- M
332+02 -L- M
332+02 -L- M
333+65 -L- M
333+65 -L- M
337+64 -L- m
335+00 -L- LT
337+64 -L- LT
334+50 -L- RT
337+67 -L- RT
355+00 -L- M
359+00 -L- M
355+00 -L- LT
359+00 -L- LT
355+00 -L- RT
359+00 -L- RT
359+00 -L- M
361+00 -L- M
359+00 -L- RT
361+00 -L- RT
361+00 -L- M
363+50 -L- M
363+50 -L- M
364+50 -L- M
364+50 -L- M
367+00 -L- M
367+00 -L- M
368+09 -L- M
368+09 -L- M
369+00 -L- M
367+37 -L- LT
369+00 -L- LT
369+00 -L- LT
372+70 -L- LT

North Carolina Department of Transportation
Highway Stormwater Program

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

Additional Comments

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

WBS Element:
Swales

27 0.0 8.0 8.0 0.7(3)Bells Lake

1.0 100 400

70 350 1.39%

3.0 1.6 3.8 1.7 No

0.9 No2.1 1.0 2.9

28 0.0 8.0 8.0 0.5

0.97%28 0.0 8.0 8.0

0.5 50 163

45 252 0.30%

1.5 0.9 1.9 0.9 No

0.9 No1.5 0.9 1.9

28 0.0 8.0 6.0 0.5

0.30%28 0.0 8.0 8.0

50 399 0.53% 1.5 1.1 1.8

No

1.2 No

28 0.0 20.0 20.0 0.6 60 264 0.53% 1.8 0.9 2.2 1.0

317 0.53% 1.8 1.1 2.2

0.8 80 400

6028 0.0 12.0 3.0 0.6(3)Bells Lake

2.4 1.2 2.9 1.3 No

1.2 No

No

29 0.0 6.0 3.0 1.9

0.51%29 0.0 8.0 8.0

1.5 150 400

190 400 0.51%

4.5 1.6 5.8 1.7 No

1.8 No5.7 1.7 7.3

29 0.0 8.0 8.0 0.5

0.51%29 0.0 6.0 3.0

0.3 30 200

50 200 0.51%

0.9 1.0 1.2 1.1 No

0.9 No1.5 0.9 1.9

29 0.0 8.0 8.0 0.6

0.51%29 0.0 6.0 3.0

0.2 20 100

60 250 0.51%

0.6 0.8 0.8 0.9 No

1.0 No1.5 0.9 1.9

29 0.0 8.0 8.0 0.5

0.51%29 0.0 8.0 8.0

0.2 20 109

50 250 0.39%

0.6 0.7 0.8 0.7 No

1.0 No1.5 1.0 2.0

30 0.0 8.0 8.0 0.2

0.30%30 0.0 8.0 8.0

20 91 0.30% 0.6 0.7 0.8

29, 30 0.0 6.0 2.0 0.3 30 1.0 1.2 1.1 No

0.7 No

0.0 6.0 2.0 0.7

0.30% 0.9163

1.2 No70 370 0.32% 2.1 1.1 2.730

(3)Bells Lake

(3)Bells Lake

(3)Bells Lake

(3)Bells Lake

(3)Bells Lake

(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

369+00 -L- M
373+75 -L- M
370+00 -L- RT
373+75 -L- RT
370+00 -L- RT
371+50 -L- RT
371+50 -L- RT
374+30 -L- RT
373+75 -L- LT
377+50 -L- LT
373+75 -L- RT
377+50 -L- RT
374+30 -L- RT
377+00 -L- RT
377+50 -L- LT
381+00 -L- LT
376+42 -L- M
377+50 -L- M
377+50 -L- M
379+00 -L- M
375+50 -L-RT
377+00 -L- RT
377+00 -L- RT
379+00 -L- RT

36+00 -Y8- 
41+50 -Y8-

379+00 -L- M
383+50 -L- M
379+00 -L- RT
381+20 -L- RT
381+20 -L- RT
381+50 -L- RT
381+50 -L- LT
384+50 -L- LT
389+50 -L- M
395+50 -L- M
389+50 -L- RT
391+00 -L- RT

North Carolina Department of Transportation
Highway Stormwater Program

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

Additional Comments

0.4 375 1.2

No

No

No

No

No

No

No

No

No

No

No

No

No

No

WBS Element:
Swales

30 0.0 8.0 8.0 0.6 60 475 0.32%

0.9 1.4 1.0 No

1.1 No

No

1.8 1.0 2.3

30 0.0 6.0 6.0 0.2

0.68%30 0.0 18.0 18.0

0.3 30 280

20 150

6.0

40

0.68%

0.9 1.4 1.2 1.5 No

1.1 No0.6 1.0 0.8

30 0.0 18.0 2.0 0.8

1.20%30 0.0 6.0

80 375 1.26% 2.4 1.6 3.2

No

1.7 No

30 0.0 4.0 18.0 0.5 50 375 1.5

270 1.26% 0.6 1.2 0.8

30 0.0

1.26% 1.5 1.4 2.0

2030 0.0 18.0 2.0 0.2(2)Middle 
Creek

6.0 2.0 0.8 80 1.26% 2.4350 2.0 2.9 2.1 No

0.6 0.7 0.8 No30 0.0 8.0 8.0 0.2(2)Middle 
Creek

0.6 60 150

20 108 0.30%

1.8 0.9 2.3 1.0 NoNo

30 0.0 6.0 2.2 0.4

0.30%30 0.0 8.0 8.0

0.4 40 200

40 150 0.30%

1.3 1.0 1.5 1.1 No

1.1 No1.3 1.0 1.5

28, 57 0.0 6.0 2.0 1.2

0.30%30 0.0 6.0 2.2

0.6 60 450

120 550 0.30%

1.8 1.6 2.9 1.8 No

1.4 No3.6 1.3 4.6

31 0.0 6.0 4.0 0.4

1.26%31 0.0 8.0 8.0

0.4 40 30

40 220 1.26%

1.6 1.7 No

1.6 No

1.26%

1.1 1.5 1.4

1.631 0.0 6.0 4.0 1.2

600

48 300 0.30%

(2)Middle 
Creek

31 0.0 6.0 3.0 0.5

31 0.0 8.0 5.3

(2)Middle 
Creek 1.0

0.50%

1.1 0.9 1.4

3.6 1.4

1.1

4.6 1.51.3 130

31 0.0 6.0 4.0 1.01.10.4 41 150 0.50% 1.5

0.8 No

1.3 No

(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek

(3)Bells Lake

(2)Middle 
Creek
(2)Middle 
Creek

(2)Middle 
Creek
(2)Middle 
Creek
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

391+00 -L- RT
398+00 -L- RT
391+00 -L- RT
394+50 -L- RT
392+50 -L- LT
394+00 -L- LT
394+00 -L- LT
395+50 -L-LT
395+50 -L- LT
401+50 -L- LT
395+50 -L- M
397+50 -L- M
397+50 -L- M
399+00 -L- M
399+00 -L- M
400+00 -L-M
400+00 -L-M
401+00 -L- M
394+50 -L- RT
398+00 -L- RT
398+00 -L- RT
400+75 -L- RT
401+00 -L- M
403+50 -L- M
402+00 -L- RT
403+50 -L- RT
403+50 -L- RT
406+00 -L- RT
406+00 -L- RT
408+00 -L- RT
403+50 -L- M
408+00 -L- M
408+00 -L- M
412+50 -L- M
412+50 -L- M
416+00 -L- M
416+00 -L- M
418+10 -L- M

North Carolina Department of Transportation

0.30%

1.0 98

Highway Stormwater Program

2.3 1.0

2.6

1.2

3.8 1.4

0.38%

2.4 1.0

7.0 1.7

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

2.82.0

2.4

3.06.0

0.50% 5.4 1.6

4.7

WBS Element:
Swales

31 0.0 6.0

1.76%

4.0 235 700

200

31 0.0 6.0 3.0

(2)Middle 
Creek
(2)Middle 
Creek

3.00.0 3.031

0.915 0.4

31 0.0 6.0 4.0 0.2

0.2

15020 0.50% 0.5

2.4

0.8150 0.50% 0.3

0.47%

0.90.9 0.6

1.3 1.4

32 0.0 8.0 5.3 0.4 44

32 0.0 6.0 4.0 1.1 106 600

1.0 1.0 1.3 1.0200 0.47%

2.9

0.2

0.26%150

0.20.5 0.2 0.6

1.1 0.4 1.4 0.5

100 0.10%

32 0.0 8.0 5.3 0.4 36

32 0.0 20.0 4.3 0.2 18 100 0.11%

32 0.0 3.0 3.0 1.4

1632 0.0 20.0 15.0

0.5 0.3 0.7 0.5

1.43.5 1.3 4.5

100 275

135 350 0.30%

1.80%32 0.0 3.0(2)Middle 
Creek 3.0 2.51.0 2.4 3.2

0.7 70 150

30 25032 0.0 20.0 5.0 0.3 0.81.1 0.8 1.4

3.0 1.0

32 0.0 6.0 4.0 0.9

0.38%32 0.0 20.0 3.0

0.5 54 200

86 250 0.51% 1.42.0 1.3 2.5

1.2 1.1 1.6

33 0.0 8.0 5.3 1.0

0.51%33 0.0 6.0 4.0

450

98 450 0.51%

2.9 1.3

1.42.9 1.3 3.7

33 0.0 8.0 7.2 0.8

0.51%33 0.0 8.0 5.7

77 350 0.51% 2.3 1.2 2.9 1.3

33 0.0 8.0 7.7 0.8 78 210 3.0 1.0

Additional Comments

(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek
(2)Middle 
Creek

350

(2)Middle 
Creek
(2)Middle 
Creek
(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek

(2)Middle 
Creek
(2)Middle 
Creek

(2)Middle 
Creek
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

418+10 -L- M
419+65 -L- M
419+65 -L- M
423+70 -L- M
423+70 -L- M
428+00 -L- M
428+00 -L- M
434+00 -L- M
437+00 -L- M
440+50 -L- M
440+50  -L- M
443+75 -L- M
443+75 -L- M
446+22 -L- M
446+22 -L- M
453+25 -L- M
453+25 -L- M
459+00 -L- M
457+04 -L- LT
464+00 -L- LT
459+00 -L- M
465+00 -L- M
464+00 -L- LT
465+52 -L- LT
466+50 -L- LT
470+00 -L- LT
465+00 -L- M
470+00 -L- M
464+73 -L- RT
470+00 -L- RT
470+00 -L- RT
473+03 -L- RT
470+00 -L- M
472+37 -L- M
470+00 -L- LT
472+40 -L- LT
472+40 -L- LT
474+00 -L- LT

North Carolina Department of Transportation

Additional Comments

0.7 706.0

527

2.3 2.0

2.9 2.12.3 2.090

160 1.43% 1.8 1.837 0.0

37 0.0 6.0 4.0(4)Mills 
Branch
(4)Mills 
Branch 4.0

3.8 2.2

0.9 240 1.43%

237 1.43% 1.737 0.0 9.8 9.8 1.61.8(4)Mills 
Branch

1.8 2.4 2.0

0.7 70

1.3 130 303 1.43%

2.4

1.43%

37 0.0 6.0 4.0 3.0 2.1

1.837 0.0 6.0 4.0 0.7 70

37 0.0 8.0 8.0 1.1

4.4 2.3

2.8 1.8 3.5 1.9

350 1.43% 3.3 2.2

110 500 1.43%

2.6 3.4 2.7

37 0.0 6.0 3.1 1.1 110

37 0.0 4.0 4.0 0.9 90 152 2.38% 2.7

3.6 1.1 4.7 1.2

North Carolina Department of Transportation
Highway Stormwater Program

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

WBS Element:
Swales

33 0.0 7.7(2)Middle 
Creek

33 0.0 7.0 8.0 0.9

0.50%8.0 0.9 88 155

93 405 1.10% 2.8 1.7 3.6 1.8

34 0.0 6.6 8.0 0.9 88 430 1.03% 2.6 1.6 3.4 1.7

600 0.48% 1.2 1.0 1.635 0.0 7.6 8.0 0.4(4)Mills 
Branch 1.1

35 0.0 6.6 8.0 1.2 122 350

42

1.43% 3.6 2.0 4.7 2.1

325 1.43% 2.1 1.7 2.635 0.0 8.0 8.0 0.7 1.8

36 0.0 8.0 8.0 0.5 50 247

70

1.43% 1.5 1.6 1.8 1.6

2.1 5.836 0.0 8.0 8.0 1.5

130 575

150 703 1.43% 4.5

6.85.4 2.8

2.2

36 0.0 8.0 8.0 1.3

4.0 4.0 1.8 180 696 2.637

1.43% 3.9

0.0 2.38%

2.0 5.1 2.1

5.437 0.0 8.0 8.0 1.4 2.0(4)Mills 
Branch 2.2140 600 1.43% 4.2

(2)Middle 
Creek
(4)Mills 
Branch

(4)Mills 
Branch
(4)Mills 
Branch
(4)Mills 
Branch

(4)Mills 
Branch
(4)Mills 
Branch

(4)Mills 
Branch

(4)Mills 
Branch
(4)Mills 
Branch

(4)Mills 
Branch
(4)Mills 
Branch

(4)Mills 
Branch
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

474+00 -L- LT
475+35 -L- LT
472+37 -L- M
474+50 -L- M
474+50 -L- M
475+50 -L- M

14+30 -Y13LPC- LT
475+50 -L- RT
475+50 -L- M
478+50 -L- M
478+50 -L- M
479+50 -L- M
478+10 -L- RT
480+00 -L- RT
479+50 -L- M
481+50 -L- M
481+50 -L- M
483+69 -L- M
480+00 -L- RT
482+50 -L- RT
482+50 -L- RT
483+69 -L- RT
482+50 -L- LT
483+69 -L- LT
487+00-L- M
493+00 -L- M
493+00 -L- M
498+23 -L- M
493+00 -L- RT
498+00 -L- RT
498+23 -L- M
500+00 -L- M
498+00 -L- RT
500+00 -L- RT

26+00 -Y13RPB- RT
28+50 -Y13RPB- RT
28+50 -Y13RPB- RT
32+00 -Y13RPB- RT

North Carolina Department of Transportation
Highway Stormwater Program

Additional Comments

1.80% 4.2 2.5 5.4 2.637 (4)Mills 
Branch 0.0 6.0 4.0 1.7 170 350

250 0.96% 0.9 1.3 1.2 1.4

1.4

37 (4)Mills 
Branch 0.0 6.0 4.0 0.5 50

20 200 0.95% 0.7 1.3 0.938 (4)Mills 
Branch 0.0 4.0 4.0 0.2

1.2 1.3 1.5 1.338 (4)Mills 
Branch 0.0 8.0 8.0 0.5 50 177 0.95%

1.62% 1.6 2.0 2.1 2.138 (4)Mills 
Branch 0.0 4.1 4.1 0.5 50 500

523 2.23% 3.3 2.3 3.6 2.3

2.2

38 (4)Mills 
Branch 0.0 8.0 8.0 1.1 110

150 600 1.38% 4.4 2.0 5.637 (4)Mills 
Branch 0.0 8.0 8.0 1.5

4.4 1.3 5.6 1.437 (4)Mills 
Branch 0.0 6.0 4.0 1.5 150 450 0.30%

0.30% 1.5 1.0 2.0 1.037 (4)Mills 
Branch 0.0 6.0 4.0 0.5 50 119

250 0.50% 1.2 1.1 1.6 1.2

1.2

37 (4)Mills 
Branch 0.0 6.0 4.0 0.5 50

130 550 0.30% 4.0 1.1 5.137 (4)Mills 
Branch 0.0 8.0 8.0 1.3

1.4 1.3 1.7 1.337 (4)Mills 
Branch 0.0 12.5 12.5 0.5 50 200 1.12%

1.43% 1.0 1.6 1.3 1.737 (4)Mills 
Branch 0.0 6.0 4.0 0.4 40 190

100 1.43% 0.7 1.1 0.8 1.1

1.3

37 (4)Mills 
Branch 0.0 25.0 7.8 0.2 20

30 300 1.43% 1.0 1.2 1.337 (4)Mills 
Branch 0.0 25.0 4.6 0.3

1.8 0.8 2.3 0.937 (4)Mills 
Branch 0.0 25.0 3.0 0.7 70 210 0.30%

1.43% 0.6 1.1 0.6 1.137 (4)Mills 
Branch 0.0 25.0 4.9 0.2 20 100

213 1.43% 0.7 1.1 0.7 1.1

1.6

37 (4)Mills 
Branch 0.0 25.0 8.8 0.2 20

90 135 1.43% 2.3 1.5 2.937 (4)Mills 
Branch 0.0 25.0 3.0 0.9

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

FOR NCDOT PROJECTS
WBS Element:

Swales
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

32+00 -Y13RPB- RT
35+90 -Y13RPB- RT
21+58 -Y13RPC- LT
23+50 -Y13RPC- LT
23+50 -Y13RPC- LT
26+60 -Y13RPC- LT
29+50 -Y13RPC- LT
30+70 -Y13RPC- LT
12+10 -Y13LPC- LT
17+50 -Y13LPC- LT
17+50 -Y13LPC- LT
20+90 -Y13LPC- LT
21+70 -Y13LPC- RT
23+20 -Y13LPC- RT
34+00 -Y13RPD- LT
36+50 -Y13RPD- LT
36+50 -Y13RPD- LT
38+00 -Y13RPD- LT
36+50 -Y13RPD- RT
40+62 -Y13RPD- RT
16+34 -Y13RPA- LT
18+48 -Y13RPA- LT
19+50 -Y13RPA- LT
22+50 -Y13RPA- LT
21+00 -Y13RPA- RT
26+00 -Y13RPA- RT
22+50 -Y13RPA- LT
26+00 -Y13RPA- LT
26+00 -Y13RPA- RT
28+50 -Y13RPA- RT
28+50 -Y13RPA- RT
29+70 -Y13RPA- RT

479+00 -L- LT
480+00 -L- LT
475+37 -L- LT
479+00 -L- LT

29+50 -Y13- LT
31+50 -Y13- LT

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

WBS Element:
Swales

37 (4)Mills 
Branch 0.0 6.0 4.0 1.7 170 390 2.00% 4.3 2.6 5.5 2.8

37 (4)Mills 
Branch 0.0 6.0 4.0 1.5 150 300 0.76% 3.7 1.7 4.7 1.8

37 (4)Mills 
Branch 0.0 6.0 4.0 0.6 60 310 0.76% 1.5 1.4 2.0 1.5

37 (4)Mills 
Branch 0.0 6.0 6.0 0.2 20 120 2.00% 0.7 1.6 0.8 1.6

37 (4)Mills 
Branch 0.0 3.0 3.0 1.2 120 540 2.00% 2.7 2.6 3.4 2.7

37 (4)Mills 
Branch 0.0 3.0 3.0 1.2 120 340 2.00% 2.7 2.6 3.4 2.7

37 (4)Mills 
Branch 0.0 6.0 6.0 0.2 20 150 2.00% 0.7 1.6 0.8 1.6

37 (4)Mills 
Branch 0.0 6.0 6.0 0.4 40 250 2.96% 1.2 2.1 1.6 2.2

37 (4)Mills 
Branch 0.0 6.0 6.0 0.2 20 150 2.70% 0.7 1.8 0.9 1.9

37 (4)Mills 
Branch 0.0 6.0 4.3 1.3 130 412 1.91% 4.1 2.5 5.3 2.7

37 (4)Mills 
Branch 0.0 4.0 4.0 1.8 180 214 1.58% 4.5 2.5 5.7 2.7

37 (4)Mills 
Branch 0.0 6.0 4.0 0.4 40 300 1.58% 1.1 1.7 1.4 1.8

37 (4)Mills 
Branch 0.0 6.0 4.0 1.2 120 500 1.64% 3.5 2.3 4.4 2.4

37 (4)Mills 
Branch 0.0 6.0 4.0 0.6 60 350 3.87% 1.5 2.5 2.0 2.7

37 (4)Mills 
Branch 0.0 6.0 6.0 0.4 40 250 4.98% 0.9 2.4 1.1 2.5

37 (4)Mills 
Branch 0.0 6.0 4.3 0.1 10 120 4.98% 0.4 2.0 0.5 2.1

37 (4)Mills 
Branch 0.0 11.8 3.0 0.8 80 100 2.00% 1.2 1.7 1.5 1.8

1.6 3.437 (4)Mills 
Branch 0.0 25.0 3.0 0.8

0.4 40

80 363 1.43% 2.6

1.4 2.9

1.7

62 (4)Mills 
Branch 0.0 6.0 3.0

Additional Comments

North Carolina Department of Transportation
Highway Stormwater Program

200 5.20% 1.1 2.7
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)

Surface 
Water 
Body

Base 
Width

(ft)

Front 
Slope
(H:1)

Back 
Slope
(H:1)

Drainage 
Area
(ac)

Recommended 
Treatm't Length

(ft)

Actual 
Length

(ft)

Longitudinal 
Slope

(%)
Q2

(cfs)
V2

(fps)
Q10
(cfs)

V10
(fps)

Rock 
Checks 
Used

BMP 
Associated w/ 
Buffer Rules?

29+98 -Y13- RT
30+50 -Y13- RT
32+00 -Y13- LT
34+00 -Y13- LT
32+35 -Y13- LT
33+76 -Y13- LT
36+00 -Y13- RT

11+00 -Y13F- RT
39+45 -Y13- RT
41+00 -Y13- RT
41+00 -Y13- RT
42+17 -Y13- RT
43+88 -Y13- RT
49+00 -Y13- RT
58+00 -Y13- LT
60+26 -Y13- LT
65+38 -Y13- RT
69+14 -Y13- RT
67+00 -Y13- LT
69+00 -Y13- LT
69+65 -Y13- LT
72+05 -Y13- LT
72+05 -Y13- LT
75+27 -Y13- LT
69+71 -Y13- RT
72+50 -Y13- RT

21+50 -Y13A- RT
23+36 -Y13A- RT
21+50 -Y13A- LT
23+36 -Y13A- LT
24+50 -Y12A- RT
26+00 -Y12A- RT
17+25 -Y12- LT
18+30 -Y12- LT

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

WBS Element:
Swales

62 (4)Mills 
Branch 0.0 6.0 4.0 0.5 50 52 3.66% 1.7 2.6 2.2 2.7

62 (4)Mills 
Branch 0.0 6.0 6.0 0.3 30 200 5.24% 0.9 2.4 1.2 2.6

62 (4)Mills 
Branch 0.0 6.0 6.0 0.6 60 141 5.24% 1.7 2.8 2.1 3.0

62 (4)Mills 
Branch 0.0 6.0 4.0 0.7 70 270 3.42% 2.4 2.7 3.1 2.9

63 (4)Mills 
Branch 0.0 6.0 3.0 0.6 60 155 0.75% 1.6 1.4 2.0 1.5

63 (4)Mills 
Branch 0.0 6.0 3.0 1.1 110 287 0.30% 2.7 1.2 3.5 1.2

63 (4)Mills 
Branch 0.0 6.0 4.0 1.2 120 522 1.70% 3.6 2.3 4.6 2.5

37 (4)Mills 
Branch 0.0 6.0 4.0 0.7 70 226 0.90% 2.5 1.7 3.3 1.8

64 (4)Mills 
Branch 0.0 6.0 6.0 0.5 50 376 0.30% 1.7 1.0 2.2 1.0

64 (4)Mills 
Branch 0.0 6.0 4.0 0.8 80 200 0.30% 2.0 1.0 2.5 1.1

64 (4)Mills 
Branch 0.0 6.0 4.0 1.8 180 250 0.73% 5.3 1.9 6.8 2.0

64 (4)Mills 
Branch 0.0 6.0 4.0 2.4 240 322 2.56% 7.2 3.2 9.3 3.4

64 (4)Mills 
Branch 0.0 6.0 6.0 0.7 70 279 1.59% 1.9 1.9 2.5 2.0

65 (4)Mills 
Branch 0.0 4.0 3.0 0.4 40 186 2.42% 1.1 2.1 1.4 2.3

65 (4)Mills 
Branch 0.0 4.0 3.0 0.2 20 186 2.42% 0.4 1.7 0.5 1.8

34 (4)Mills 
Branch 0.0 4.0 3.0 0.4 40 150 2.00% 1.0 1.9 1.3 2.1

35 (4)Mills 
Branch 0.0 6.0 2.0 0.4 40 105 0.30% 1.1 0.9 1.4 1.0

Additional Comments
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Sheet 
No.

Station & Coordinates 
(Road and Non Road 

Projects)
Surface 

Water Body Riprap Type

Drainage 
Area
(ac)

Conveyance 
Structure

246+76 -L- RT

382+24 -L- RT

* 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.

STORMWATER MANAGEMENT PLAN
FOR NCDOT PROJECTS

BMP 
Associated w/ 
Buffer Rules?

Pipe14.8Class 'B'

Q10
(cfs)

Pipe/Structure 
Dimensions

(in)
44.2 N/A36

V10
(fps)

Energy Dissipator 
Type

Riprap Energy 
Dissipator Basin
Riprap Energy 

Dissipator Basin 29.1

North Carolina Department of Transportation

Additional Comments

Highway Stormwater Program

WBS Element:

Class I30

(1)Camp 
Branch21 1.6

1.3 N/A55.0Pipe 42

Preformed Scour Holes and Energy Dissipators
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Hand Permanent Permanent Existing Existing 
Permanent Temp. Excavation Mechanized Clearing SW SW   Temp.   Channel Channel Natural 

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

   (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
1 244+00-L-/248+00-L- 3@8'x10' RCBC 1.39  0.01 0.14   0.08 < 0.01 304 45  
  FILL       0.02  119   
  STABILIZATION       0.01  77   
2 279+00-L-/280+22-L- FILL 0.87   0.12  0.95 0.03 < 0.01 398 11  
3 281+00 -L-/283+00-L- 2@7'X7' RCBC       0.04 < 0.01 316 46  
  FILL       < 0.01  11   
  STABILIZATION       0.01  84   
4 313+00-L-/317+00-L- FILL 0.19  < 0.01 0.07   0.01 < 0.01 128 10  
5 322+00-L-/325+00-L- 1@6'X8' RCBC 1.12   0.18   0.05 < 0.01 460 32  
  FILL       0.01  77   
6 330+00-L-/332+00-L- 1@6'X8' RCBC (1) 0.54  < 0.01 0.03   0.01 < 0.01 268 30  
  1@6'X8' RCBC (2)       0.02  273   
  FILL       0.03  412   
7 346+00-L-/349+00-L-, 21+00-Y8RPA-/25+00-Y8RPA- BRIDGES 0.23 0.39  0.02        
8 365+00-L-/366+50-L- FILL 0.25 < 0.01  0.03   < 0.01  105   
9 366+50-L-/13+50 -Y10A- 1@6'X8' RCBC 0.06  < 0.01 0.25   0.01 < 0.01 252 22  
  66" RCP       < 0.01  105   
  FILL       0.02  283   
  STABILIZATION       < 0.01  38   

10++ 380+00 -L-/383+00-L- 42" RCP      1.52      
11 386+00-L-/391+00-L- 48" RCP      4.43 0.04 < 0.01 404 60  
  STABILIZATION       < 0.01  20   

12 384+50-L-/387+00-L- FILL 0.86  0.03 0.15   0.01 < 0.01 157 46  
TOTALS* THIS SHEET: 5.48 0.40 0.06 0.99  6.90 0.42 0.03 4291 302 0

TOTALS* ENTIRE R-2721B: 8.75 0.45 4.63 1.73 0 15.56 0.93 0.05 9443 470 0
*Rounded totals are sum of actual impacts. ++Site includes only isolated resources.

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

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

   (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
13++ 408+00-L-/411+00-L- FILL 0.24  0.03         

14 412+00-L-/416+00-L- FILL 0.39 0.04 0.03 0.15   0.03 < 0.01 402 28  
15 414+50-L-/415+50-L- 1@7'X8' RCBC      2.30 < 0.01  142   
16 420+00-L-/425+00-L- 42" RCP 0.70  0.02 0.41   0.04 < 0.01 315 13  
  FILL       < 0.01  18   
  STABILIZATION       < 0.01  46   

17 437+00-L-/30+00-Y13A- 2@7'X8'RCBC 0.55 < 0.01  0.09   < 0.01 < 0.01 11 46  
  FILL       < 0.01  170   
  STABILIZATION       0.07  368   

18 459+50-L-/463+50-L- 2@7'X8'RCBC 0.18     6.36 0.02  256   
  STABILIZATION       < 0.01  15   

19++ 15+00-Y13LPC- EXCAVATION   2.15         
20 478+00-L-/488+00-L- FILL 0.62  2.34    0.10  1135   
21 490+00-L- 2@6'X8'RCBC 0.41   0.09   0.08 < 0.01 977 34  
  FILL       0.01  181   
  STABILIZATION       0.03  204   

22 495+00-L- 54" RCP 0.14  < 0.01    0.03 < 0.01 490 13  
  FILL       < 0.01  202   
  STABILIZATION       < 0.01  55   

23 65+30-Y13- FILL       < 0.01 < 0.01 9 11  
24 10+00-Y13B- 15" RCP       < 0.01 < 0.01 1 17  
  FILL       < 0.01  13   

25 15+00-Y13A- 36" RCP 0.03      0.01 < 0.01 115 6  
  FILL       < 0.01  27   

26++ 10+00-Y13A- FILL    < 0.01        
              

TOTALS* THIS SHEET: 3.26 0.05 4.57 0.74  8.66 0.47 0.01 5152 168 0

TOTALS* ENTIRE R-2721B: 8.75 0.45 4.63 1.73 0 15.56 0.93 0.05 9443 470 0
*Rounded totals are sum of actual impacts. ++Site includes only isolated resources.

NOTES:
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ROAD 
CROSSING BRIDGE

PARALLEL 
IMPACT

ZONE 1  
(ft2)

ZONE 2  
(ft2)

TOTAL   
(ft2)

ZONE 1       
(ft2)

ZONE 2      
(ft2)

TOTAL     
(ft2)

ZONE 1     
(ft2)

ZONE 2     
(ft2)

1 3@8'X10' RCBC 244+00 - 248+00 -L- X 0 29078 15901 44979

2** ROADWAY FILL 277+00 - 280+50 -L- X 0 53530 30845 84374

3 2@7'X8' RCBC 280+50-L-/282+00-L- X 0 27228 13512 40741

4 NOISEWALL & E.C. ACCESS, FENCE 294+00 - 295+00 -L- X 4514 4637 9152 0

5 30" RCP 313+00 - 318+00 -L- X 0 12760 9950 22710

6 1@6'X8' RCBC 324+00 - 326+00 -L- X 0 32516 18451 50967

7 1@6'X8' RCBC (TWO) 329+00 - 333+00 -L-, 28+00 - 30+00 -Y8RPC- X 0 60417 37018 97435

8 ROADWAY FILL 365+50-L-/366+00-L- X 4317 3633 7951 0

9 1@6'X8' RCBC, 66" RCP 366+00-L-/367+50-L- X 0 43026 16583 59609

10** 48" RCP 384+50 - 393+00 -L- X 0 81719 58771 140489

11 ROADWAY FILL 384+50-L-/386+50-L- X 0 12732 9284 22016

12 EASEMENT 382+00-L-/383+00-L- X 0 1033 1033 0

13** 1@7'X8' RCBC 411+00 - 416+00 -L- X 0 59742 35256 94998

14 ROADWAY FILL 412+00 - 415+00 -L- X 0 12570 3470 16040

15 42" RCP 420+00-L-/422+00-L- X 0 26651 19936 46587

16 30" RCP, 2@7'X7' RCBC 438+00-L-/30+00-Y13A- X 0 50560 26570 77130

17 2@7'X8' RCBC 459+00-L-/464+00-L- X 0 99039 61848 160886

18 48" RCP 481+00-L-/491+00-L- X 0 67075 44679 111754

19 2@6'X8' RCBC, 2@7'X7' RCBC 486+00-L-/493+00-L- X 0 90601 44578 135179

20 1@ RCBC 493+00-L-/496+00-L- X 0 45963 25860 71823

21 24" RCP 65+00 - 66+00 -Y13- X 2129 2577 4706 0

22 15" RCP 10+90 - 11+60 -Y13B- X 2720 2485 5205 0

TOTAL: 13681 14366 28047 805205 472511 1277716 0 0

**Site includes calculated impacts to entire pond buffers outside ROW

Rev. SEP 2016
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IMPACT

RIPARIAN BUFFER IMPACTS SUMMARY

TYPE

SITE NO. STRUCTURE SIZE / TYPE STATION    (FROM/TO)

ALLOWABLE MITIGABLE
BUFFER 

REPLACEMENT

Rev. May 2006



ZONE 1      
(ft2)

ZONE 2      
(ft2)

1 244+00 - 248+00 -L- 0 1979

2 277+00 - 280+50 -L- 12154 3801

3 280+50-L-/282+00-L- 15366 5784

4 294+00 - 295+00 -L- 0 0

5 313+00 - 318+00 -L- 6369 3782

6 324+00 - 326+00 -L- 12737 8907

7 329+00 - 333+00 -L-, 28+00 - 30+00 -Y8RPC- 18916 3794

8 365+50-L-/366+00-L- 0 0

9 366+00-L-/367+50-L- 18242 2248

10 384+50 - 393+00 -L- 8611 2996

11 384+50-L-/386+50-L- 12073 6870

12 382+00-L-/383+00-L- 0 0

13 411+00 - 416+00 -L- 8237 2948

14 412+00 - 415+00 -L- 12218 2154

15 420+00-L-/422+00-L- 17309 10179

16 438+00-L-/30+00-Y13A- 15737 6092

17 459+00-L-/464+00-L- 2771 1828

18 481+00-L-/491+00-L- 42113 16265

19 486+00-L-/493+00-L- 17540 3825

20 493+00-L-/496+00-L- 3402 1745

21 65+00 - 66+00 -Y13- 0 0

22 10+90 - 11+60 -Y13B- 0 0

TOTAL: 223799 85198

WETLANDS IN BUFFER IMPACTS SUMMARY

WETLANDS IN 
BUFFERS

SITE NO. STATION    (FROM/TO)

                           SHEET    19         OF  19

PROJECT:  TIP R-2721B

                            
DATE 06/13/2018

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS

                                    
 WAKE COUNTY

Rev. Jan  2009



R-2721 Utility Environmental Impact Narrative 
 
Date:  June 21, 2018 

 
Utility Owner: Town of Cary, N.C. 
 
Contact: Hinde Engineering, Inc. 
  ATTN: R. B. Wilkins, PE 
  401 Harrison Oaks Blvd., Suite 145 
  Cary, NC 27513 
  rwilkins@hindeengineering.com 
 
Utility:  Gravity Sewer (various sizes) 

 
General Utility Relocation: 

 
This narrative applies to the relocation of two sanitary sewer outfall lines owned and 
maintained by the Town of Cary. Both lines are currently located inside utility easements 
owned by the Town of Cary which will be inside a portion of the proposed right-of-way 
and crossing the proposed project in a perpendicular configuration. Both lines conflict 
with proposed construction and the relocation of each is briefly described below. 

Environmental Impacts: 
 

• Site A1: 
1. Station 247+78 to Station 247+95 -L- 

 
This gravity sewer line is 42 inches in diameter and is being relocated across 
the entire width of the right-of-way with all manholes being located outside the 
right-of-way and control of access. This will involve installation of 
approximately 500 linear feet of pipe and four new precast manholes and will 
represent 35 square feet of mitigable impact in Zone 1 and 237 square feet of 
allowable impact in Zone 2. These impacts have been listed on the impact 
summary sheet and noted on the plans. 

 
• Site A2: 

1. Station 279+63 to Station 280+67 -L- 
 
This gravity sewer line is 36 inches in diameter and is being relocated across 
the entire width of the right-of-way with all manholes being located outside the 
right-of-way and control of access. This will involve the relocation of 160 linear 
feet of pipe and three new precast manholes and will represent 1181 square 
feet of mitigable impact in Zone 1 and 1203 square feet of allowable impact in 
Zone 2. These impacts have been listed on the impact summary sheet and 
noted on the plans. 

mailto:rwilkins@hindeengineering.com
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Site Station Structure
No. (From/To) Size / Type

A1 247+78 to 247+95 -L- 42" Gravity Sewer X 237 237 35 35
A2 279+ 63 to 280+67 -L- 36" Gravity Sewer X 1203 1203 1181 1181

0 1440 1440 1216 0 1216 0 0

NOTES:

Revised 2018 Feb              SHEET    4 OF 4

ALLOWABLE MITIGABLE

June 21, 2018

ZONE 2
(ft2)

ZONE 1
(ft2)

TOTAL
(ft2)

ZONE 2
(ft2)

ZONE 1
(ft2)

TOTAL
(ft2)

37673

Wake County
R-2721

BUFFER 
REPLACEMENT

IMPACTS
RIPARIAN BUFFER IMPACTS SUMMARY

Impacts othre than perpendicular underground utility crossing (non-electric) NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

TOTALS*:

ROAD 
CROSSING BRIDGE PARALLEL 

IMPACT ZONE 1
(ft2)

ZONE 2
(ft2)

TYPE



R-2721 Utility Environmental Impact Narrative 
 
Date:  June 21, 2018 

 
Utility Owner: Town of Cary, N.C. 
 
Contact: Hinde Engineering, Inc. 
  ATTN: R. B. Wilkins, PE 
  401 Harrison Oaks Blvd., Suite 145 
  Cary, NC 27513 
  rwilkins@hindeengineering.com 
 
Utility:  Gravity Sewer (various sizes) 

 
General Utility Relocation: 

 
This narrative applies to the relocation of two sanitary sewer outfall lines owned and 
maintained by the Town of Cary. Both lines are currently located inside utility easements 
owned by the Town of Cary which will be inside a portion of the proposed right-of-way 
and crossing the proposed project in a perpendicular configuration. Both lines conflict 
with proposed construction and the relocation of each is briefly described below. 

Environmental Impacts: 
 

• Site A1: 
1. Station 247+52 to Station 247+89 -L- 

 
This gravity sewer line is 42 inches in diameter and is being relocated across 
the entire width of the right-of-way with all manholes being located outside the 
right-of-way and control of access. This will involve installation of 
approximately 500 linear feet of pipe and four new precast manholes and will 
require 0.05 acres of hand clearing, 0.03 acres of excavation in wetlands and 
approximately 0.02 acres of temporary fill in wetlands. These impacts have 
been listed on the impact summary sheet and noted on the plans. 

 
• Site A2: 

1. Station 280+27 to Station 280+65 -L- 
 
This gravity sewer line is 36 inches in diameter and is being relocated across 
the entire width of the right-of-way with all manholes being located outside the 
right-of-way and control of access. This will involve the relocation of 160 linear 
feet of pipe and three new precast manholes. This will require 0.03 acres of 
hand clearing, 0.01 acres of excavation in wetlands and 0.01 acres of 
temporary fill in wetlands, and 0.01 acres of temporary stream impact due to 
excavation across the existing jurisdictional stream (width of excavation will 
not exceed fifteen feet). These impacts have been listed on the impact 
summary sheet and noted on the plans. 

mailto:rwilkins@hindeengineering.com
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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)
A1 247+52 to 247+89 -L- 42" Gravity Sewer 0.02 0.03* 0.05
A2 280+27 to 280+65 -L- 36" Gravity Sewer 0.01 0.01* 0.03 0.01 15

TOTALS*: 0.00 0.03 0.04 0.00 0.08 0.00 0.01 0 15 0

*Excavation in existing maintained sewer easement - Temporary Impact
NOTES:
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WAKE COUNTY

NC DEPARTMENT OF TRANSPORTATION

R-2721

                                                          WETLAND AND SURACE WATER IMPACTS SUMMARY
SURFACE WATER IMPACTSWETLAND IMPACTS

DIVISION OF HIGHWAYS




