[bookmark: _Toc287526285][bookmark: _Toc289177953]D. 8 Plan View of Under-Sized Wet Pond
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[bookmark: _Toc289178785]Figure D.7: Plan View of Under-Sized Wet Pond Designed for Outlet in Tanyard Branch 

[bookmark: _Toc287526286][bookmark: _Toc289177954]D.9 Plan View of Full Sized Wet Pond
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[bookmark: _Toc289178786]Figure D.8: Plan View of Full Sized Wet Pond Designed for Outlet in Tanyard Branch

[bookmark: _Toc287526287][bookmark: _Toc289177955]D.10 Cross-Section of Under-Sized and Full Sized Wet Pond
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[bookmark: _Toc289178787]Figure D.9: Cross-Section of Full Sized and Under-Sized Wet Pond and Outlet Structure Designed for Outlet in Tanyard Branch

[bookmark: _Toc287526288][bookmark: _Toc289177956]D.11 Added Drainage Area for Under-Sized Wet Pond
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[bookmark: _Toc285550491][bookmark: _Toc289178788]Figure D.10: Added Drainage Area (1.21 ha) Due to Construction of Under-Sized Wet Pond at Outlet of Tanyard Branch






[bookmark: _Toc287526289][bookmark: _Toc289177957]D.12 Necessary Land for Full-Sized Wet Pond (Outlined in White)
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[bookmark: _Toc285550492][bookmark: _Toc289178789]Figure D.11: Necessary Land (1.05 ha) for Required Size Wet Pond Designed for the Outlet of Tanyard Branch




[bookmark: _Toc287526290][bookmark: _Toc289177958]D.13 Sewer Line Removal for Full Sized Wet Pond 
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[bookmark: _Toc285550493][bookmark: _Toc289178790]Figure D.12: Necessary Removal of Sewer Lines (Green Lines Crossed out by White Lines) and Re-location of Sewer Lines (Yellow Lines) for Required Size Wet Pond at Outlet of Tanyard Branch









[bookmark: _Toc287526292][bookmark: _Toc289177960]APPENDIX E: COST-BENEFIT ANALYSIS
[bookmark: _Toc287526293][bookmark: _Toc289177961]E.1 Wet Pond Costs

	Under-Sized Wet Pond

[bookmark: _Toc285550494][bookmark: _Toc289178593]Table E.1: Estimated Capital Cost for Under-Sized Wet Pond Designed for Tanyard Branch
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	Full-Sized Wet Pond

[bookmark: _Toc285550495][bookmark: _Toc289178594]Table E.2: Estimated Capital Cost for Full-Sized Wet Pond Designed for Tanyard Branch
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[bookmark: _Toc287526294][bookmark: _Toc289177962]E.2 Cost Analysis


[bookmark: _Toc285550496][bookmark: _Toc289178595]Table E.3: Total Estimated Cost of 9 Scenarios of LID Practices and/or Wet Ponds Modeled in Tanyard Branch in PCSWMM
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[bookmark: _Toc287526295][bookmark: _Toc289177963]E.3 Nutrient Removal of LID Practices

Residential Rain Garden 
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[bookmark: _Toc285550497][bookmark: _Toc289178791]Figure E.1: Input Parameters for Residential Rain Garden in Jordan Lake Stormwater Load Accounting Tool (NCSU, 2011)
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[bookmark: _Toc285550498][bookmark: _Toc289178792]Figure E.2: Summary of Nitrogen and Phosphorous Removal of Residential Rain Garden (NCSU, 2011)
Residential Cistern
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[bookmark: _Toc285550499][bookmark: _Toc289178793]Figure E.3: Input Parameters for Residential Cistern in Jordan Lake Stormwater Load Accounting Tool (NCSU, 2011)
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[bookmark: _Toc285550500][bookmark: _Toc289178794]Figure E.4: Summary of Nitrogen and Phosphorous Removal of Residential Cistern (NCSU, 2011)

UNC Campus Scenario Permeable Pavement
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[bookmark: _Toc285550501][bookmark: _Toc289178795]Figure E.5: Input Parameters for Permeable Pavement of UNC Campus Scenario in Jordan Lake Stormwater Load Accounting Tool (NCSU, 2011)
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[bookmark: _Toc285550502][bookmark: _Toc289178796]Figure E.6: Summary of Nitrogen and Phosphorous Removal of UNC Campus Permeable Pavement (NCSU, 2011)

UNC Campus Scenario Green Roof
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[bookmark: _Toc285550503][bookmark: _Toc289178797]Figure E.7: Input Parameters for Green Roof of UNC Campus Scenario in Jordan Lake Stormwater Load Accounting Tool (NCSU, 2011)
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[bookmark: _Toc285550504][bookmark: _Toc289178798]Figure E.8: Summary of Nitrogen and Phosphorous Removal of UNC Campus Green Roof (NCSU, 2011)
Downtown Scenario Permeable Pavement
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[bookmark: _Toc285550505][bookmark: _Toc289178799]Figure E.9: Input Parameters for Permeable Pavement of Downtown Scenario in Jordan Lake Stormwater Load Accounting Tool (NCSU, 2011)
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[bookmark: _Toc285550506][bookmark: _Toc289178800]Figure E.10: Summary of Nitrogen and Phosphorous Removal of Downtown Permeable Pavement (NCSU, 2011)
Downtown Scenario Green Roof
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[bookmark: _Toc285550507][bookmark: _Toc289178801]Figure E.11: Input Parameters for Green Roof of Downtown Scenario in Jordan Lake Stormwater Load Accounting Tool (NCSU, 2011)
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[bookmark: _Toc285550508][bookmark: _Toc289178802]Figure E.12: Summary of Nitrogen and Phosphorous Removal of Downtown Green Roof (NCSU, 2011)
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Description Estimated Days Total

Excavator 2.37 per cubic yard 50071

Loading onto Trucks 0.15 1640

Dump Truck 10.35 per 20 cubic yards 10933

Mobilization and De-mobilization 305 305

Rip-Rap/Retaining Wall 172 per day 5 860

Fine Grading 1.23 per square yard 31363 38576

Removal Storm Pipes 140000

Plants 20000

Outlet Structure 2800

TOTAL 265186

Price

Under-Sized Wet Pond Costs
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Description Estimated Days Total

Excavator 2.37 per cubic yard 155256

Loading onto Trucks 0.15 5085

Dump Truck 10.35 per 20 cubic yards 33901

Mobilization and De-mobilization 305 per day 41 305

Rip-Rap/Retaining Wall 172 per day 10 1720

Fine Grading 1.23 per square yard 139305

Removal Storm Pipes 277500

Plants 34000

Outlet Structure 3350

TOTAL 650422

Full-Sized Wet Pond Costs

Price
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Scenario

Construction/ 

Installation Cost

Annual 

Maintenance Land Acquisition

Sewer Removal/ 

Relocation

Stream 

Restoration

Stream Compensatory 

Mitigation Total Cost

Existing

0 10240 0 NA 179200 0

179200

Under-Sized Wet Pond

190000 7860 0 140000 92750 86450

509200

Required Wet Pond

489000 2560 886664 277500 0 179200

1832364

Residential

92860 39200 0 0 179200 0

272060

UNC Campus

3362936 44200 0 0 179200 0

3542136

Downtown

13560664 46200 0 0 179200 0

13739864

Residential+ Under-Sized 

Wet Pond

293780 51960 0 140000 92750 86450

612980

UNC Campus+Under-Sized 

Wet Pond

3753856 56960 0 140000 92750 86450

4073056

Downtown+Under-Sized Wet 

Pond

13951584 58960 0 140000 92750 86450

14270784
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Added Drainage Area

Added Drainage Area

Under-Sized Wet Pond
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Proposed Wet Pond


