TABLE OF CONTENTS

Section Page
ES Executive Summary ES-1
1 Background and Introduction...........ceeieinissrnnicsssanessssssnsnsssssssssssssssssssssssssssesns 1-1

1.1 Project DeSCIIPION. ......c..oeeeeee e I-1
1.2 Watershed Characteristics and History of Drainage Problems..................... 1-4
1.3  Stormwater Guidelines and Design Requirements.....................cccoccooeeeen... 1-6
2 EXisting Conditions.......cccceeiiisuieiniscsnsincsssssensssssssnssssssssssssssassssssssssssssssssssssssasasssssses 2-1
2.1  Buckhead Creek Primary System..............ccoooomiioiieoeeeee e 2-1
2.2 Buckhead Creek Secondary Systems............cc.ooooeeoiieeiieoeceieeeeeee, 2-10
3 Flood Mitigation AIernatives.......ccccveiscsurenicssnerssssssensssssssasscssssasessssssssssssssssssssnases 3-1
3.1  Buckhead Creek Primary System.............occoeomiiiieeeeee e 3-1
3.2  Buckhead Creek Secondary Systems............c.coooovooiieeeieeieceieeeeeeee, 3-16
4 Water Quality Retrofits......cccceeciveeinisiseinsssssrnnncsssancsssssnessssssnsnssssssssssssssssssssssesssses 4-1
4.1  Best Management Practices (BMPs) Alternatives Considered..................... 4-1
4.2  BMP Pollutant Removal Efficiencies.................ccoocooioiiiii 4-2
4.3  BMP Project Identification ................ccccoooioooeiiee e 4-3
4.4  Recommended BMPS..........coooiiiiiii e 4-4
5 Public Education and QUtreach .........enieiiniinsiennsessnsessssasssesessssasssassssnas 5-1
6 Permifting .....cccvevvceneicissnnnisissneisisssnsnnsssssnenssssssesssssssnsssssssasssssssasassssssnsssssssssssssnssasss 6-1
6.1  North Carolina Division of Water Quality 401 Water Quality Certification
and US Army Corps of Engineers 404 Permit..................occooooiiiiieeeeen. 6-1
6.2  Individual Permits ... 6-3
(700 T\ 10 =21 1 ) o DO 6-4
6.4  Federal Emergency Management Agency (FEMA)..........ccoooiiiiiieceee. 6-4
6.5  Erosion and Sedimentation Control ..................ccooooiiiiiiiiii 6-4
7 Funding Opportunities.......ccccieeinisssssnnicsssanscsssasessssssnssssssssssssssssssssssssssssssssssassssns 7-1
7.1  Water Quality Improvement Funding......................coooooiiiiiiiieeeee 7-1
7.2 Flood Mitigation Funding ................cccooooomoieee e, 7-1
8 CoSt ESTIMALES...cccoveeriraiinsnenisanisssessssasissssissssasssssssssssasssssssssssassssssssssssssssassssasssnss 8-1
9 Prioritization and Recommendations............ccovuiinsieninsiinsseninsnisnsasssssisnnesssnens 9-1
Buckhead Creek Watershed Study i

WK Dickson & Co., Inc.



TABLE OF CONTENTS

List of Figures
Figure No.
1-1 RV T 111 LY | SR 1-2
1-2 WaterShed MAD ..o e e 1-3
1-3 Public Questionnaire Results ..............cocoooomoiii e 1-5
2-1 Existing Conditions Floodplain Reach 1 ... 2-2
2-2 Existing Conditions Floodplain Reaches 2 & 3 ..o 2-5
2-3 Existing Conditions Floodplain Reach 4 ... 2-7
2-4 Existing Conditions Floodplain Reaches 5 & 6............cooooovoiiiiiieeeee 2-9
3-1 Ferncreek Floodplain Bench and Floodwall Proposed 25-Year Floodplain
(REACK 2) oo e 3-5
3-2 Raeford Road Culvert and Floodplain Bench Proposed 25-Year Floodplain
(Reach 2 and 3) ..ot 3-8
3-3 Proposed 25-Year Floodplain (Reach 4).............ooooooiii e 3-9
3-4 Coventry Road Culvert and Floodplain Bench Proposed 25-Year Floodplain
(REACKH 5) oo e e en e 3-10
3-5 Proposed 25-Year Floodplain (Reaches Sand 6) .........c..ccoooooiiiiiiiiiie 3-15
3-6 Buckhead Kingsford SyStem..............cccoooiiioooeee e 3-18
3-7 Broyhill SYStem ... ..o 3-20
3-8 Ferncreek Norwood SYST@IM .......ooovmiiieeee e 3-22
3-9 WeStWOOd SYSTOIMN......ooeooeeee e e 3-24
3-10 Raeford Faison SYSTeIM ........c.c.ooooiieee e 3-26
3-11 MoOntClaIr SYSTEIMN ..ot eee 3-28
3-12 COVENITY SYSTEIML...oooiiiiiii et e e e e e e e e e e e ennaeees 3-30
3-13 ROXIE AVENUE SYSTEIN ..o e 3-34
3-14 Roxie-Brentwood System ..........coooooiiioeee e 3-35
3-15 Ashton Road Ramblewood Drive System ............ccooooveeemieiieceeeeeeeee e 3-37
3-16 Ashton Road Friar Avenue SYStemm..........ccoooovoiiiiiieeceeeeee e 3-39
3-17 Ashton Road SYStem ..........ooomoe e 3-41
3-18 Kimberly Drive SYStem ..........ooooiieeeceeeeeee e 3-43
4-1 BMP OVEIVIEW IMAD ... e 4-5
4-2 Mary McArthur Elementary School Bioretention Pond ... 4-7
4-3 Mary McArthur Elementary School Grass Swale ..............ccooooiiiioiie 4-9
4-4 Douglas Byrd High School Bioretention Pond..................ocoooooiiiiii 4-11
4-5 Douglas Byrd Middle School Bioretention Pond ...................cccoooooiiiiiii 4-13
4-6 Sandra Drive & Ireland Drive Infiltration Basin ...................ccoooooiiiiii 4-15
4-7 Ireland Drive Elementary School Infiltration Basin...............cccoooooooiiiiiiice 4-17
4-8 William Owen Elementary School Bioretention Pond .............................oooooo.. 4-19
4-9 Ashton Road Extended Detention Wetland ... 4-21
Buckhead Creek Watershed Study ii

WK Dickson & Co., Inc.



TABLE OF CONTENTS

List of Tables

Table No.
ES-1 Primary System Prioritization and Cost...........c..ocoovooiiieoiieeeeeeeee e ES-3
ES-2 Secondary System Prioritization and Cost.............cccooooiioioeeee e ES-6
ES-3 Overall Project PrioritiZation ..............oooveoeeoeeeeeee e ES-6
1-1 City of Fayetteville Design Standards and Criteria ................cccooooeeoieiieeieeeen. 1-6
2-1 Existing Structures at Roadway CroSSIngs ..........cccooooveeeuieoeeeeeeeeeeeeee e 2-1
2-2 Existing Conditions Floodprone Structures ..............ccoooooeoieeoieeeeeeeeee e 2-4
3-1 Water Surface Changes from Proposed Primary System Improvements ................. 3-2
4-1 Median Pollutant Removal of Stormwater Treatment Practices................................ 4-3
6-1 Permitting Matrix for Proposed Projects ............oovooeoooie o 6-2
8-1 Preliminary Cost EStIMAtes...........oooooomiieeeee e 8-2
9-1 Primary System Improvements Prioritization................c..oooeeoieiiieeiiceeeceee 9-1
9-2 Secondary System Improvements Prioritization.................ooouoeeeoeeeeieeieeeeeee 9-2
9-3 Water Quality Improvements Prioritization...............c.coooeeeeeoeieiiieeeeeeeeee e 9-2

List of Exhibits

Exhibit No.
2-1 Channel Erosion Downstream of Cliffdale Road ............................................ 2-3
2-2 Lake Francis Breach ... 2-8
2-3 Open Channel Downstream of Ferncreek Drive..............ccooooiiiiiceieeeeee 2-10
2-4 Faison Avenue FIoOdIng ...........ccooomiimioeee e 2-12
4-1 Proposed Area for Mary McArthur Swale...............ocooooiiiiioieeeee e 4-8
4-2 Proposed Area for Douglas Byrd High School BMP Facility.............cccoooovoeeennn.. 4-10
4-3 Roadway Ovetopping at Intersection of Sandra and Ireland Drives.......................... 4-14
4-4 Open Space in Front of Ireland Drive Elementary School ....................................... 4-16
4-5 Ashton Road Project Site ... ..o 4-20
4-6 Abandoned Asphalt Lot Across from William H. Owen Elementary School ........... 4-22

Buckhead Creek

Watershed Study iii

WK Dickson & Co., Inc.



TABLE OF CONTENTS

List of Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Appendix G
Appendix H
Appendix I

Appendix J

Appendix K
Appendix L
Appendix M

Hydrologic Analysis

Hydraulic Analysis

Watershed Map, Landuse Map, and Soils Map
Citizen Input

SCS Hydrologic Input Data

Time of Concentration Calculations

Preliminary Opinion of Probable Construction Costs
HEC-HMS Output

HEC-RAS Water Surface Elevation Comparison
Hydraflow Storm Sewer Profile Output

SWMM Output

BMP Conceptual Design

Digital Copy of Models and Report

Buckhead Creek Watershed Study
WK Dickson & Co., Inc.





