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Crow Branch 

Impacts to Wetlands, Streams, and Buffers at Carolina North 
Wetland (ac) Stream (lf) Buffer (Zone 1) ft2 Buffer (Zone 2) ft2

AA 0.014 5* 100 6,282 4,584 
AB 0.572 1 at Estes Dr 31 
X 0.143 2 27 2,805 2,966 
Y 0.13 14A 174 
Z 1.214 Crow Br at Wetland A 5,211 2,642 
A 0.099 
XA 0.025 
XB 0.06 

T (5) 0.014 
6 0.037 

TOTALS 2.308 332 14,298 10,192 
0.33 ac 0.23 ac 

* stream 5 is classified as "isolated" 
** 174 lf of stream classified as "unimportant by regulatory agencies", no mitigation required Martin Luther King Jr Blvd 
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Legend CAROLINA NORTH INDIVIDUAL PERMIT APPLICATION Proposed Railroad Spur 
228 Acre - 50 Years REVISED 2007 PROPOSED 50-YEAR 
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Carolina North Boundary 
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PERMIT APPLICATION
CAROLINA NORTH
UTILITIES CORRIDORS
FEBRUARY 16, 2011, REVISION 1 

CAROLINA NORTH INDIVIDUAL 

FIGURE A-22 

Proposed Natural Gas Exisiting Natural Gas (Approx) USACOE\DWQ Delineated Streams 
Proposed Water Mains Existing OWASA Water (12" & up) USACOE\DWQ Delineated Wetlands 
Proposed Sanitary Sewer Existing OWASA Sewer (15" & up) Impounded Water 
Prop. Upgrade to Ex. OWASA San. Sewer PS Ex. OWASA Lake Ellen Pump Station Orange County Parcels 
Proposed San. Sewer Scalping Force Main Existing Duke Energy (Approx) CN Boundary
Proposed Electric ! ! ! ! ! ! Electric - Separate Project (Proposed) 228 Acre - 50 Years 

0 900 1 800, 
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FIGURE C-6 

CAROLINA NORTH INDIVIDUAL PERMIT APPLICATION 

IMPACTS OUTSIDE THE DEVELOPMENT FOOTPRINT 

FEBRUARY 16, 2011 REVISION 1 
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NOTE: OWASA REQUIRES A 30' WIDE MAINTAINED EASEMENT. THE 

SEWER EASEMENT AT CHANNEL CROSSINGS IS 20' WIDE. 

SANITARY SEWER SCALPING FORCE MAINS 

(30' WIDE CORRIDOR) 

STREAM 14B 
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FIGURE C-9 

CAROLINA NORTH INDIVIDUAL PERMIT APPLICATION 

IMPACTS OUTSIDE THE DEVELOPMENT FOOTPRINT 

FEBRUARY 16, 2011 REVISION 1 
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CAROLINA NORTH INDIVIDUAL PERMIT APPLICATION 

IMPACTS OUTSIDE THE DEVELOPMENT FOOTPRINT 

FEBRUARY 16, 2011 REVISION 1 



          

 
                           

 
              

       
     
     
     
     

       
     
     
     

        
              

          
     
     
     

     
     
     
     

       
           

      
                   
                           

 

Table D‐2 Carolina North Impacts to Wetlands and Streams Outside of the Development Footprint 

Impacts to Wetlands Outside the Development Footprint 
Wetland Acres Mitigation Ratio 

A 0.099 1:1 
X 0.143 2:1 
2 0.005 2:1 
3 0.011 2:1 

T (5) 0.014 2:1 
6 0.037 2:1 
17 0.023 2:1 

18 0.065 2:1 

TOTAL 0.397 Acres 
Impacts to Streams Outside the Development Footprint 

Stream Linear Feet Mitigation Ratio 

1 31 2:1 
2 27 2:1 

5A* 100 2:1 
8 47 2:1 
13 60 2:1 
14A 174** 2:1 
14B 20 2:1 

Bolin Creek 21 2:1 

Crow Br (Wetland A) 72 2:1 

TOTALS 552 

* stream 5A was classified as “isolated” by regulatory agencies 
** 174 lf of stream, classified as “unimportant” by regulatory agencies, no mitigation required 

February 16, 2011: REVISION 1 



          

 
                  

 
  
                

                      
                     
                       
 

 
 
 

Table D‐3 Summary of Impacts – Alternatives Analysis 

Carolina North Alternative 1 Alternative 2 No‐Build 

Impacts to streams 552 feet 4,968 feet 7,500 feet 0 feet 
Impacts to wetlands 2.5 acres 2.7 acres 2.6 acres 0 acres 
Impacts to Jordan Lake 0.9 acres 9.6 acres 2.6 acres 0 acres 
Buffers 

February 16, 2011: REVISION 1 



          

 
                        

 
          

              

     
     
     
     
     

                 

             
 

                         
                              

         
 

Table D‐5 Summary of Impacts for Carolina North – Avoidance and Minimization 

IMPACT TABLE 

PLAN WETLAND (acres) STREAM (linear feet) 

1998 4.83* 9,714* 

2000 3.56* 5,212* 

2001 4.77* 9,312* 

2004 1.53* 1,767* 

2007 2.95* 807* 

Revised 2007 (on 947 acre site only) 2.32 377 

(Summary of Figures A‐16 through A‐21 impacts) 

*Does not include impacts to wetlands and streams due to required off‐site infrastructure 
improvements (see Sections 8.2 and 8.3 and Appendix A, Figure A‐4 for information regarding total 
impacts, on and off site.). 

February 16, 2011: REVISION 1 



  

 
 
 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

 

Table D‐7 Stream Impacts Within the Approximately 947‐acre Carolina North Boundary 

Stream Length (ft) Impact (ft) 

Bolin Creek 6,821 0 

Crow 
Branch 5,508 72 

1 325 32 

3 425 0 

4 370 0 

5A 245 100 

5B 125 0 

8 494 0 

12A 232 0 

14A 2,546 174* 

16 1,881 0 

19 449 0 

20 247 0 

21 131 0 

22 932 0 

23 1,086 0 

24 1,312 0 

25 1,017 0 

26 2,057 0 

27A 1,823 0 

27B 1,054 0 

Totals 29,079 378 

*classified as unimportant, by USACE 

February 16, 2011:  REVISION 1 



                  
 

 

 

 

 
 
 

     

                       

             

 
 

     
 

   
     

   

        

 
 

 
 

           
       

     

           

       
 

                       

Table D‐10 Phase 2: Carolina North Stream and Wetland Impact 
Table A 

Wetlands 

Wetland 
Impact 
(ac) 

Mitigation Ratio 
Mitigation Cost 
$62,210/acre 

A 0.099 1:1 0.099 $6,159 
AB 0.572 1:1 0.572 $35,584 
3 0.011 2:1 0.022 $1,369 

T (5) 0.014 2:1 0.028 $1,742 
6 0.037 2:1 0.074 $4,604 
17 0.023 2:1 0.046 $2,862 
18 0.065 2:1 0.130 $8,087 

SUBTOTAL 0.821 0.971 $60,406 
rounded up to the next .25 acre 1.000 $62,210 
credit for Phase 1 payment 0.250 $15,553 

balance for Phase 2 0.750 $46,658 

Streams 

Stream 
Impact 
(lf) 

Mitigation Ratio 
Mitigation Cost 

$338/lf 
2  27  2:1 54 $18,252 
8  47  2:1 94 $31,772 
13 60 2:1 120 $40,560 

14 A* 174 N/A 0  $0  
14 B  20  2:1 40 $13,520 

Bolin Creek 21 2:1 42 $14,196 
Crow Branch (Wetland A) 72 2:1 144 $48,672 

SUBTOTAL 421 $166,972 
*Channel designated as Ephemeral by NC DWQ and Unimportant by USACE‐no mitigation required 

Jordan Lake Buffer Impacts ** 

Stream 
Impact Zone 1 (ft2) Zone 2 (ft2) Mitigation Cost 
(lf) 3:1 1.5:1 $.96/sf 

2 27 2,805 2,966 $12,349 
8 47 3,825 2,799 $15,047 
13 60 3,700 1,915 $13,414 
14 B  20  

Bolin Creek 21 1,809 1205 $6,945 
Crow Branch (Wetland A) 72 5,211 2,642 $18,812 

total impact 247 17,350 11,527 28,877 $66,567 
total required mitigation 52,050 17,291 69,341 $66,567 

credit for stream restoration 22,680 15,120 37,800 $36,288 
SUBTOTAL: net impact 29,370 2,171 31,541 $30,279 
** please refer to figures in Appendix C for individual buffer area calculations 

$243,908TOTAL WETLAND + STREAM + BUFFER = 

February 16, 2011: REVISION 1 



                    
 

 

 

 
 
 

     

                      

             

 
 

     
 
   
       

   

        

 
 

 
 

           
       

     
   

                       

           

 

       
 

Table D‐11 Phase 2: Carolina North Stream and Wetland Impact 
Table B 

Wetlands 

Wetland 
Impact 
(ac) 

Mitigation Ratio 
Mitigation Cost 
$62,210/acre 

A 0.099 1:1 0.099 $6,159 
X* 0.143 2:1 0.286 $17,792 
XA* 0.025 2:1 0.050 $3,111 
XB* 0.06 2:1 0.120 $7,465 
Y 0.13 1:1 0.130 $8,087 
Z 1.214 1:1 1.214 $75,523 
AA 0.014 1:1 0.014 $871 
AB 0.572 1:1 0.572 $35,584 
3 0.011 2:1 0.022 $1,369 

T (5) 0.014 2:1 0.028 $1,742 
6 0.037 2:1 0.074 $4,604 
17 0.023 2:1 0.046 $2,862 
18 0.065 2:1 0.130 $8,087 

TOTALS 2.407 2.785 $173,255 
rounded up to the next .25 acre 3.000 $186,630 
credit for Phase 1 payment 0.250 $15,553 

balance for Phase 2 2.750 $171,078 
* isolated wetlands 

Streams 

Stream 
Impact 
(lf) 

Mitigation Ratio 
Mitigation Cost 

$338/lf 
2  27  2:1 54 $18,252 
5* 100 2:1 200 $67,600 
8  47  2:1 94 $31,772 
13 60 2:1 120 $40,560 

14 A** 174 N/A 0  $0  
14 B  20  2:1 40 $13,520 

Bolin Creek 21 2:1 42 $14,196 
Crow Branch (Wetland A) 72 2:1 144 $48,672 

SUBTOTAL 521 694 $234,572 
*isolated stream 
**Channel designated as Ephemeral by DWQ and Unimportant by USACE‐no mitigation required 

Jordan Lake Buffer Impacts** 

Stream 
Impact 
(lf) 

Zone 1 (ft2) Zone 2 (ft2) Mitigation Cost 
3:1 1.5:1 $.96/lf 

2 27 2,805 2,966 $12,349 
5* 100 6,255 3,110 $22,493 
8 47 3,825 2,799 $15,047 
13 60 3,700 1,915 $13,414 
14 B  20  

Bolin Creek 21 1,809 1205 $6,945 
Crow Branch (Wetland A) 72 5,211 2,642 $18,812 
total impact 347 23,605 14,637 38,242 $89,060 
total required mitigation 70,815 21,956 92,771 $89,060 
credit for stream restoration 22,680 15,120 37,800 $36,288 
SUBTOTAL: net impact 48,135 6,836 54,971 $52,772 
** please refer to figures in Appendix C for individual buffer area calculations 

$458,421TOTAL WETLAND + STREAM + BUFFER = 

February 16, 2011: REVISION 1 



   

    
 

 
 

      
 

         

        

      

     

 

 
 

    

    
   

 
 

   
 

 

     

     

  
 

   

 
 

 

 

  

 

Carolina North Individual Permit Application – December 2010 

Table D-3  Summary of Impacts – Alternatives Analysis 

Carolina North Alternative 1 Alternative 2 No-Build 

Impacts to streams 552 feet 4,968 feet 7,500 feet 0 feet 

Impacts to wetlands 2.5 acres 2.7 acres 2.6 acres 0 acres 

Impacts to Jordan Lake 0.9 acres 9.6 acres 2.6 acres 0 acres 

Buffers 

Table D-4 Summary of Criteria – Alternatives Analysis 

Adequate Acreage - supports 
50 year growth plan 

Access to Public 
Transportation 

Site within 2 mile 
radius of Main 

Campus 

Alternative 1 √ √ 
Alternative 2 √ √ 
Carolina North 
Property 

√ √ √ 

No-build 
Alternative 

University needs space to 
grow, therefore not a viable 
alternative 

n/a n/a 

Prepared by: Biohabitats, Inc. February 16, 2011 Revision 1 Page 31 



   

    
 

 

   

 
 

     
   

 
 

      
  

  
 

     
 

  

     

   

   

   

   

   

    

 
 
 

  
      

  
 

Carolina North Individual Permit Application – December 2010 

7.4 Avoidance and Minimization - Summary of Impacts for Carolina North 

These refinements to the 2007 Carolina North Plan resulted in additional avoidance to 0.63 acre 
of forested wetland and 604 linear feet of stream. This plan revision took into account the 
forest ecology of the entire approximately 947 acre parcel and the value of headwater and 
perennial streams 

With implementation of the revisions to the 2007 Plan, 2.32 acres of wetland and 377 linear feet 
of stream within the Carolina North parcel boundary will be unavoidably impacted with 
development of the project (see Appendix A, Figure A-21). 

Table D-5 Summary of Impacts for Carolina North – Avoidance and Minimization 

IMPACT  TABLE 

PLAN WETLAND (acres) STREAM (linear feet) 

1998 4.83* 9,714* 

2000 3.56* 5,212* 

2001 4.77* 9,312* 

2004 1.53* 1,767* 

2007 2.95* 807* 

Revised 2007 (on 947 acre site only) 2.32 377 

(Summary of Figures A-16 through A-21 impacts) 

*Does not include impacts to wetlands and streams due to required off-site infrastructure 
improvements (see Sections 8.2 and 8.3 and Appendix A, Figure A-4 for information regarding 
total impacts, on and off site.). 

Prepared by: Biohabitats, Inc. February 16, 2011 Revision 1 Page 37 



   

    
 

 
 

 
 

  

   

   

   

   

   

   

   

   

   

    

  

    

   

   

   

   

   

   

   

   

   

    

   

  

 
 

Carolina North Individual Permit Application – December 2010 

Table D-2 Carolina North Impacts to Wetlands and Streams Outside of the Development 
Footprint 

Impacts to Wetlands Outside the Development Footprint 

Wetland Acres Mitigation Ratio 

A 0.099 1:1 

X 0.143 2:1 

2 0.005 2:1 

3 0.011 2:1 

T (5) 0.014 2:1 

6 0.037 2:1 

17 0.023 2:1 

18 0.065 2:1 

TOTAL 0.397 Acres 

Impacts to Streams Outside the Development Footprint 

Stream Linear Feet Mitigation Ratio 

1 31 2:1 

2 27 2:1 

5A* 100 2:1 

8 47 2:1 

13 60 2:1 

14A 174** 2:1 

14B 20 2:1 

Bolin Creek 21 2:1 

Crow Br (Wetland A) 72 2:1 

TOTALS 552 

* stream 5A was classified as “isolated” by regulatory agencies 

** 174 lf of stream, classified as “unimportant” by regulatory agencies, no mitigation required 

Prepared by: Biohabitats, Inc. February 16, 2011 Revision 1 Page 46 



   

    
 

 
 

  
 

   
 

 
   

     
  

 
  

 
  

 
 

 
   

 
 

   
 

 
  

   
 

     
 

 

 
  

 
 

  

      

     

     

     

     

     

     

      

    

   

   

 
  

Carolina North Individual Permit Application – December 2010 

Phase 2 (2016-2051) 
Impacts associated with the remainder of the proposed 50-year Carolina North development  
(See Figure E-1 in Appendix E). 

The USACE is currently reviewing a position paper from UNC-CH related to mitigation for 
wetlands that occur on the former municipal landfill. UNC-CH believes that these wetlands are 
part of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
program and, as such, impacts to them should not require mitigation.  Until there is a 
determination regarding the status of these wetlands, mitigation costs for Phase 2 cannot be 
finalized. The attached tables summarize impacts and associated mitigation in two different 
ways, one with the landfill wetland impacts excluded and one with the landfill wetland impacts 
included. 

A:  Landfill wetland impacts excluded (Please see Phase 2, Table A, below and in Appendix D, 
Table D-10.) 
The University is proposing unavoidable impacts to 0.821 acre of jurisdictional wetlands and 247 
linear feet of jurisdictional streams.  The USACE requires mitigation for these impacts. 

In addition, the University is proposing to impact 28,877 square feet (0.66 acre) of Jordan Lake 
buffers.  The DWQ requires mitigation for the Jordan Lake buffer impacts. 

Total impacts in Phase 2A are 0.821 acre of wetlands, 247 linear feet of streams, and 28,877 
square feet (0.66 acre) of Jordan Lake buffers. 

Phase 2: Carolina North Stream and Wetland Impacts Table A (Table D-10) 

Wetlands 

Wetland 
Impact 

(ac) 
Mitigation Ratio 

Mitigation Cost 

$62,210/acre 

A 0.099 1:1 0.099 $6,159 

AB 0.572 1:1 0.572 $35,584 

3 0.011 2:1 0.022 $1,369 

T (5) 0.014 2:1 0.028 $1,742 

6 0.037 2:1 0.074 $4,604 

17 0.023 2:1 0.046 $2,862 

18 0.065 2:1 0.130 $8,087 

SUBTOTAL 0.821 0.971 $60,406 

rounded up to the next .25 acre 1.000 $62,210 

credit for Phase 1 payment 0.250 $15,553 

balance for Phase 2 0.750 $46,658 

Prepared by: Biohabitats, Inc. February 16, 2011 Revision 1 Page 53 



   

    
 

 

 
 

 
 

  

     

     

     

     

     

     

     

       

  

  

 

 

          

    

       

       

       

          

       

       

      

        

       

       

 

  

 
    

 
 

 
 

 

 
   

   
 

  
 

 

Carolina North Individual Permit Application – December 2010 

Streams 

Stream 
Impact 

(lf) 
Mitigation Ratio 

Mitigation Cost 

$338/lf 

2 27 2:1 54 $18,252 

8 47 2:1 94 $31,772 

13 60 2:1 120 $40,560 

14 A* 174 N/A 0 $0 

14 B 20 2:1 40 $13,520 

Bolin Creek 21 2:1 42 $14,196 

Crow Branch (Wetland A) 72 2:1 144 $48,672 

SUBTOTAL 421 $166,972 

*Channel designated as Ephemeral by NC DWQ and Unimportant by USACE-no mitigation required 

Jordan Lake Buffer Impacts ** 

Stream 

Impact Zone 1 (ft2) Zone 2 (ft2) Mitigation Cost 

(lf) 3:1 1.5:1 $.96/sf 

2 27 2,805 2,966 $12,349 

8 47 3,825 2,799 $15,047 

13 60 3,700 1,915 $13,414 

14 B 20 

Bolin Creek 21 1,809 1205 $6,945 

Crow Branch (Wetland A) 72 5,211 2,642 $18,812 

total impact 247 17,350 11,527 28,877 $66,567 

total required mitigation 52,050 17,291 69,341 $66,567 

credit for stream restoration 22,680 15,120 37,800 $36,288 

SUBTOTAL: net impact 29,370 2,171 31,541 $30,279 

** please refer to figures in Appendix C for individual buffer area calculations 

TOTAL WETLAND + STREAM + BUFFER = $243,908 

B: Landfill wetland impacts included (Please see Phase 2, Table B, below and in Appendix D, 
Table D-11.) 

The University is proposing to impact 2.179 acres of jurisdictional wetlands and 247 linear feet 
of jurisdictional streams.  The USACE requires mitigation for these impacts. 

In addition, the University is proposing to impact 0.228 acre of isolated wetlands, 100 linear feet 
of isolated stream and 38,242 square feet (0.88 acre) of Jordan Lake buffers.  The DWQ requires 
mitigation for the isolated wetland, isolated stream and Jordan Lake buffer impacts. 

Total impacts in Phase 2B are 2.407 acres of wetlands, 347 feet of stream and 38,242 square 
feet (0.88 acre) of Jordan Lake buffers. 

Prepared by: Biohabitats, Inc. February 16, 2011 Revision 1 Page 54 



   

    
 

 
     

 

 

 
  

 
 

  

     

     

     

     

     

     

     

     

     

     

     

     

     

      

     

   

   

 

 

 
 

 
 

  

     

     

     

     

     

     

     

     

      

 

   

Carolina North Individual Permit Application – December 2010 

Phase 2: Carolina North Stream and Wetland Impacts Table B (Table D-11) 

Wetlands 

Impact Mitigation Cost 
Wetland Mitigation Ratio 

(ac) $62,210/acre 

1:1 A 0.099 0.099 $6,159 

X* 0.143 2:1 0.286 $17,792 

XA* 0.025 2:1 0.050 $3,111 

XB* 0.06 2:1 0.120 $7,465 

Y 0.13 1:1 0.130 $8,087 

1:1 Z 1.214 1.214 $75,523 

1:1 AA 0.014 0.014 $871 

1:1 AB 0.572 0.572 $35,584 

2:1 3 0.011 0.022 $1,369 

2:1 T (5) 0.014 0.028 $1,742 

2:1 6 0.037 0.074 $4,604 

2:1 17 0.023 0.046 $2,862 

2:1 18 0.065 0.130 $8,087 

TOTALS 2.407 2.785 $173,255 

rounded up to the next .25 acre 3.000 $186,630 

credit for Phase 1 payment 0.250 $15,553 

balance for Phase 2 2.750 $171,078 

* isolated wetlands 

Streams 

Impact Mitigation Cost 
Stream Mitigation Ratio 

(lf) $338/lf 

2 27 2:1 54 $18,252 

2:1 5* 100 200 $67,600 

2:18 47 94 $31,772 

2:1 13 60 120 $40,560 

N/A 14 A** 174 0 $0 

2:1 14 B 20 40 $13,520 

2:1 Bolin Creek 21 42 $14,196 

Crow Branch (Wetland A) 72 2:1 144 $48,672 

SUBTOTAL 521 694 $234,572 

*isolated stream 

**Channel designated as Ephemeral by DWQ and Unimportant by USACE-no mitigation required 

Prepared by: Biohabitats, Inc. February 16, 2011 Revision 1 Page 55 



   

    
 

  

  

 
          

    

       

       

       

       

          

       

       

      

        

        

       

 

  

  

 
 
 
 

Carolina North Individual Permit Application – December 2010 

Jordan Lake Buffer Impacts** 

Stream 
Impact 

(lf) 

Zone 1 (ft2) Zone 2 (ft2) Mitigation Cost 

3:1 1.5:1 $.96/lf 

2 27 2,805 2,966 $12,349 

5* 100 6,255 3,110 $22,493 

8 47 3,825 2,799 $15,047 

13 60 3,700 1,915 $13,414 

14 B 20 

Bolin Creek 21 1,809 1205 $6,945 

Crow Branch (Wetland A) 72 5,211 2,642 $18,812 

total impact 347 23,605 14,637 38,242 $89,060 

total required mitigation 70,815 21,956 92,771 $89,060 

credit for stream restoration 22,680 15,120 37,800 $36,288 

SUBTOTAL: net impact 48,135 6,836 54,971 $52,772 

** please refer to figures in Appendix C for individual buffer area calculations 

TOTAL WETLAND + STREAM + BUFFER = $458,421 
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