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EXECUTIVE SUMMARY

The Huntington Flood Damage Reduction Study was conducted by the U.S. Army Corps
of Engineers (Corps), Baltimore District, at the request of the Fairfax County Stormwater
Planning Division, under the Floodplain Management Services Program (FPMS). The
FPMS Program provides authority for the Corps to assist county governments with
floodplain information and planning assistance. The study was fully funded by Fairfax
County, who voluntarily contributed funds to the program. This study was not conducted
through the Corps’ civil works program, which is used for projects that may ultimately
lead to federal construction. Therefore, it does not include NEPA documentation, or other
federal requirements such as external technical review.

Significant flooding occurred in the Huntington Subdivision along Cameron Run in
Fairfax County, Virginia on June 25 and June 26, 2006. Approximately 160 houses were
flooded. Based on the Corps’ most recent hydraulic model, there are 180 houses in the
Huntington and Huntington Station communities that are located in the 1% annual chance
floodplain (100-year floodplain) and are at risk of flooding again in the future. The
purpose of this study was to develop and evaluate alternative solutions for mitigating
future flooding and to select a final plan for implementation. The flood damage
reduction measures that were evaluated include a levee, dredging, buyouts and flood
proofing individual buildings.

The flood damage reduction alternatives underwent a three-phase plan formulation
process and a public involvement process which led to the selection by Fairfax County
and design of a final accepted plan. Concept plans were developed for each of the
alternatives and they were evaluated based on how well they mitigated flooding,
construction costs, economic benefits (reduction in future damage costs), impacts, risk,
and public acceptance. None of the alternatives had an economic benefit-to-cost ratio
greater than 1.0, which is required to meet the guidelines for federal funding. The most
cost-effective solution that would solve the flooding problem and meet the established
project goals and objectives is Final Concept Plan 2C, the construction of a levee. Fairfax
County selected this plan for implementation and requested that the Corps conduct
further design of the project.

The main components of the selected plan are a levee and a pumping station. As part of
this study, the Corps developed the levee to a 65% design level. Further design of the
levee will be required to take it to a 100% level so that it may proceed to construction.
The Corps does not have the authority under the FPMS program to prepare final designs
of flood damage reduction projects. Even if this project was being studied under the
Corps’ civil works program, the Corps would not have been able to complete the final
design because it does not meet the Corps’ economic justification requirements needed to
proceed forward with the project. Per the scope, the Corps only designed the pumping
station to a concept level design stage. This concept plan allowed the team to develop an
approximate construction cost estimate. However, significant further design will be
required for the pumping station and the accompanying features (such as the flow
diversion pipes).



The grassed levee is 2,865 feet long and will tie into high ground upstream and
downstream of Huntington. The project is designed to prevent flood damages to the
Huntington houses during the 1% annual chance flood event and lower events. The top of
the levee will be approximately 10 to 15 feet above the existing ground. The crest
elevation at the upstream end of the levee is 19.4 feet (4 feet higher than the 1% annual
chance flood elevation); the crest elevation at the downstream end is 17.3 feet (3 feet
higher than the 1% annual chance flood elevation). The additional height above the 1%
annual chance flood elevation is to allow for risk and uncertainty and sea level rise.
Based on the risk and uncertainty analysis, the probability that the levee will not be
overtopped during a 1% annual chance event is 99%. The levee height meets FEMA
certification standards, however there are other criteria that FEMA would required before
the levee could be certified. The levee has a 10-foot wide crest and 1 vertical on 2.5
horizontal side slopes. There is an asphalt recreational path along the top of the levee and
ramps that lead over the levee for maintenance and handicap access.

The project also includes excavating part of the open space/park area adjacent to the
levee approximately 1-2 feet deeper to elevation 6.0 feet to allow for more rainfall
storage during a flood event. A pumping station with a capacity of 100,000 gpm will be
necessary to pump the interior drainage across the levee to Cameron Run during a flood
event. During a high water event (when the storm drains through the levee are closed)
and a 100-year rainfall, the pump station will maintain a maximum pond elevation in the
community of 8.0 feet. There would still be some water ponding in the roads and in
yards.

Based on hydraulic modeling, the levee will increase the 1% annual chance flood
elevations by up to 0.6 feet just upstream of the project. The increase in flood elevations
extends upstream to Telegraph Road. This increase will affect four structures just
upstream of Huntington. However, two of them have low openings above the 1% annual
chance flood, so the levee will have no impact. The other two buildings (Mid-Town
High Rise and Huntington Car Care) are already located in the floodplain and would be
flooded during a 1% annual chance flood even without the levee.

The project will have an impact to wetlands and forest habitat, however these impacts
have been minimized. Approximately 0.02 acres (935 square feet) of palustrine forested
wetlands will be impacted by the construction of the project. As a result of levee
construction there will be permanent direct adverse impacts to existing flora due to
removal of mature trees, saplings, shrubs and other established vegetation along the levee
alignment and the 15 foot easement on either side. Approximately 4.85 acres (231,930
square feet) will be impacted. These areas will be seeded and converted to grassy areas.
The park area will also be impacted by the project. Due to the excavation of the park
area for interior drainage, recreational use of this area may be limited.

The total project cost, including the final design phase, construction management, lands
and easements, and escalation (assuming construction will take place between FY11 and



FY13), is estimated to be $20.2 million. The benefit to cost ratio is 0.4. The project
construction duration is estimated to be 2 years.

The next phase of the project is the final design of the levee and pump station. In addition
to further design, the county will need to obtain the necessary permits and approvals and
secure funding prior to construction.



TABLE OF CONTENTS

1.0 INTRODUCTION. ...ttt sttt ettt be st sseese s e seesessessestessesseanennens 1-1
1.1 BACKGROUND ..o enssnes 1-1

1.2 STUDY PURPOSE ....coiimiiriiaeissesssesessssessss st asssasssasss s asssasssasssesssesssasssasssasssnes 1-1

1.3 STUDY AREA.......ooiiiireietissetsssse st esss s8££ 1-3

20 FLOOD HISTORY, PREVIOUS STUDIES, AND FLOOD RISK ........c.ccceevevnnnae. 2-1
2.1 FLOOD HISTORY IN HUNTINGTON ....ooiiniiiriirirnirnississsse s s sssssssssssssnans 2-1
TropiCal STOFM AGNES ....ocueiiiiiiiie ettt es 2-1

Tropical StOrM EIOISE .....c.veivveiecie ittt ns 2-2

JUNE 2006 FIOOM ...t e 2-2

2.2 PREVIOUS STUDIES ........coviiiiiieieiseseies s 2-3

2.3 ONGOING STUDIES ....coooiiiiieicisessise st 2-13

2.4 FLOOD RISK ....oooiiiiiiiiieiis st 2-13

3.0 GOALS, OBJECTIVES AND OPPORTUNITIES .....cccccoiiiiiieiiienene s 3-1
3.1 PROJECT GOAL ..ot 3-1

3.2 PROJECT OBJECTIVES ..ottt 3-1

3.3 PROJECT OPPORTUNITIES ....ooviuiiiiiieieiseies s 3-1

40  EXISTING CONDITIONS ..ottt 4-1
4.1 ENVIRONMENTAL ..ottt asssnsssnses 4-1

I R o o To o | - V2SS 4-1

A.1.2 LaNA USE ...ttt ettt 4-1

4.1.3  Geology and SOIlS.......c.cccueiureieiieii e 4-3

4.1.4 Prime and Unique Farmlands..........coccovieenininnenin e 4-5

Ot ST 1Y/ [ (0] [0 | OSSR 4-5

4.1.6 Water QUAlITY .....cceiiiiieie e s 4-5

4.1.7  AQUALIC RESOUITES ....ocvveveeieeiesiie st stesee e e ste e steeae e ste e esreennennes 4-6

4.1.8 Floodplain Management ..........ccceiiiieiieniniie e 4-8

4.1.9 TerresStrial RESOUICES .......ccuiiiieiiieieiie et 4-8

4.1.10 Rare, Threatened and Endangered SPECIes..........cccvvvereerenieneeriesienen 4-9

4.1.11  Air Quality and CHMALE.........cccueiieieiieie e 4-9

A.1.02  INOUSE .ottt sttt sttt b et b e ne e be e b ne e be et 4-10

4.1.13  CUUral RESOUICES.......eiuieiieiieieiie ettt 4-10

4.1.14  TranSPOITATION ......ooueiiieie et 4-11

4115 UGBS c.eeiiiieiee e 4-11

4.1.16 Demographics and Socioeconomic Conditions ............cceccvevverveneennns 4-11

4.1.17 Hazardous, Toxic and Radioactive SUbStances ............ccocooevvvrvniennn, 4-12

4.1.18  RECIEALION ..ottt nneas 4-12

4.1.19 Child Health and Safety ...........ccccceiieiiiiiieee e 4-12

4.1.20 ENVIronmental JUSTICE .........coviiiiieiiiie e 4-12

4.2 CAMERON RUN SEDIMENT STUDY RESULTS ...cc.ovvuiiiiiiniineissiseississssssississsons 4-13

4.2.1 Cameron Run Sediment TESHING ......ccoerereririnieieee e 4-13

4.2.2  Sediment Transport ANalYSIS........cccecveiieiieiiieeie e 4-13

Huntington Flood Damage Reduction Study U.S. Army Corps of Engineers Baltimore District

Fairfax County, Virginia i FINAL April 2009



5.0

6.0

7.0

8.0

OVERVIEW OF FLOOD DAMAGE REDUCTION MEASURES.........c..ccocvvienen. 5-1
5.1 STRUCTURAL TECHNIQUES........c.coiiiviiiiiiiiesissississ s 5-1
D.1.L  LBVEES ettt 5-1
5.1.2  FIOOUWAIIS......cciiiieiiiiiiee e 5-3
5.1.3  DIEAGING -.ouveviiiiiieiieeeete ettt bbbttt 5-4
5.1.4  ChanneliZation .......c.coceveiiieiiiinieiee e 5-4
5.2 NON-STRUCTURAL TECHNIQUES ........ovimiiiiiineinsineiissississ s 5-4
5.2.1 FloOd ProOfiNG ...c.ccviiiiiieiiesiiiisie et 5-4
5.2.2  EIBVALION w.c.viiiiiiciicieee s 5-5
5.2.3  BUY-OULS ...t 5-5
5.2.4  FIOOU WAINING ....veiiiiiieiiecie ettt snaenne s 5-6
ALTERNATIVES ANALYSIS ... 6-1
6.1 PHASE 1 - HYDRAULIC ANALYSIS OF PRELIMINARY ALTERNATIVES............... 6-1
6.2 PHASE 2 - DEVELOPMENT AND EVALUATION OF PRELIMINARY CONCEPT
PLANS (5%0) ....vvuvevvisvesesisssssss bbb 6-8
6.2.1 Dredging and Levee Preliminary Concept Plans..........c.ccocovviiviicinenn, 6-8
6.2.2 Buy-Out Preliminary Concept Plans (Bla and B1b).........c.cccccouvruennnnn, 6-11
6.2.3 Flood Proofing Preliminary Concept PIans ..........cccccooviiviiciiineeen, 6-11
6.2.4 Evaluation and Comparison of Preliminary Concept Plans................... 6-15
6.3 PHASE 3 - DEVELOPMENT AND EVALUATION OF FINAL CONCEPT PLANS.......6-17
6.3.1 Final Concept Plan 2 - LEVEE.........cciieiiieiee e 6-17
6.3.2 Final Concept Plan 1 - Combination Levee and Dredging.................... 6-21
6.3.3 Evaluation and Comparison of Final Concept Plans .............c.ccocveeneen. 6-23
6.3.4  Selection of FINal Plan..........ccooviiiiiiiiieeeee e 6-24
DESIGN OF FINAL PLAN ..ottt 7-1
7.1 LEVEE DESIGN ...ttt 7-1
7.1.1 Levee Drainage StrUCIUIES ........cuevverieiieseerie e seesie e see e e esie e nneas 7-4
7.1.2  ACCESS ROULES ......eieiiiieieiiee ettt 7-5
7.1.3  Sanitary SEWEr IMPACES.........ccccuerverieiiieieeieseese e see e ee e sreenae e seeas 7-5
7.1.4  Other Utility IMPACES ....c.ooiiiiiiieieceseee e 7-7
7.1.5 Regulatory/Compliance Considerations ...........ccccovervververesivesesrieseesnnas 7-7
7.2 TOP OF PROTECTION ...ttt 7-7
7.2.1 Risk and Uncertainty ANalysiS.........ccoooeiiiiiiiiniinieseenese e 7-7
7.2.2  Sea Level RiSE ANAIYSIS.......cccviieiiiieieesie e 7-8
7.3 HYDRAULIC IMPACT OF PROJECT w..ouviiieieiinesseiesissssssssssssssssssssssssssssssssssssens 7-11
7.4 INTERIOR RESIDUAL FLOODING ANALYSIS ....oiiiriiniinriiniineeinessssssssssssssssssssenes 7-11
75 HIGH FLOW DIVERSION AND PUMPING STATION CONCEPT PLAN .......c.ccccoun.... 7-13
7.6 RIP RAP ANALYSIS ..ot 7-16
7.7 REAL ESTATE REQUIREMENTS ....ooouiiiiniineiesieeies s 7-17
7.8 OPERATION AND MAINTENANCE ......ooviiiiiiiniiseisessissss s 7-17
7.9 PROJECT CONSTRUCTION COST ESTIMATE ....ccocoovvimiinrineinrinsineississ s, 7-18
7.10  ECONOMIC ANALYSIS OF FINAL PLAN .....coocoiiiiiriinniineiesisssessessssssssssssssessesssnnes 7-19
7.11  FLOOD RISK WITH THE LEVEE PROJECT ...coovouiiiieineineinsissssssessssssssesssssssssnnnes 7-19
PROJECT IMPACTS ..ottt sttt ettt sneaneanaene e 8-1
8.1.1  TOPOGIAPNY ...ttt 8-1
812 LANU USE ..ottt ettt 8-1
8.1.3  Geology and SOIIS.......ccociiiiiiiiiiiee e 8-1

Huntington Flood Damage Reduction Study

U.S. Army Corps of Engineers Baltimore District

Fairfax County, Virginia i FINAL April 2009



8.1.4 Prime and Unique Farmlands............ccccoveiiiinnininnieene e 8-1

8.1.5  HYArolOgy ..coeceeieieieee et 8-2
8.1.6  Water QUATILY .......eeiieeieiiieciie et 8-2
8.1.7  AQUALIC RESOUITES ....cuveivievieiesiesieeieseesieeste e ste e e snae e saesneesreenaeaneenees 8-2
8.1.8 Floodplain Management .........ccceieiiiieerieiie e 8-2
8.1.9  Terrestrial RESOUICES .......ccveiieieeie e eie st eee e ae e sae e nee s 8-3
8.1.10 Rare, Threatened and Endangered SPecCies........ccccevverierierieeneniiesennnens 8-3
8.1.11 Air Quality and ClIMate..........cccocveiieiiieie e 8-3
B.1.12  INOISE ottt et a e e aneas 8-4
8.1.13  CUIUral RESOUICES .....ecvveiveeieeiesieeiesee e ste s ste e sae e sreesaeeneenaeas 8-4
8.1.14  TranSPOrtatiON .....cceeiueiieieieie e siee ettt nae s 8-4
B.LLS  ULHHTIES. ..ottt 8-5
8.1.16 Demographics and Socioeconomic Conditions ..........cccceevvererieeneennnns 8-5
8.1.17 Hazardous, Toxic and Radioactive SUbStances ...........cccccvvvververesienrnnn 8-5
8.1.18  RECIEALION .....vve ettt 8-5
8.1.19 Child Health and Safety ..........cccccuereiiieiieiicieseee e 8-5
8.1.20 ENVIronmMental JUSTICE.........c.civiiiiiiiiieiieie e 8-5
9.0 PUBLIC INVOLVEMENT PROGRAM......coiitiiiieie ittt 9-1
10.0 FINDINGS AND CONCLUSIONS .......cccotiiiiiieiene et 10-1
11.0  REFERENCES.......co ottt sttt sttt neane e 11-1
LIST OF APPENDICES

Appendix A: Coordination/Correspondence
Appendix B: Wetland Delineation
Appendix C: Sediment Sampling in Cameron Run
Appendix D: Economic Analysis
Appendix E: Real Estate
Appendix F: Public Involvement
Appendix G: Engineering
G1: Civil/Structural
G2: Geotechnical
G3: Hydraulic Analysis
G4: Sea Level Rise Analysis
G5: Interior Residual Flooding Analysis
G6: Cost Estimate of Final Plan

Huntington Flood Damage Reduction Study U.S. Army Corps of Engineers Baltimore District
Fairfax County, Virginia iii FINAL April 2009



LisT OF FIGURES

Figure 1.1: June 2006 FIOOM .......cooouiiiiiiece ettt e ae e 1-2
Figure 1.2: Flood Damage ReduCtion FOCUS ATBa..........ccueuiiirieeieiiesieeiesee e seesreesieenee e e 1-4
FIGUIE 1.3: STUAY ATB....cueeiiciieiteeie ettt e et e st e e e ste s e e sae et e sreesteeneesseesseasaesreeneenens 1-5
Figure 1.4: Cameron RUN WaALErSNEA. ..........oouiiiiieiie et 1-6
Figure 2.1: Total Precipitation in the Mid-Atlantic, June 23 - June 27, 2006 ..........c.cccceevvevenenn 2-3
Figure 2.2: Effective FEMA FIRM for Fairfax County, Virginia (dated March 5, 1990) .......... 2-4
Figure 2.3: Flood Profile from December 1970 Flood Insurance Study ...........cccccevvververiesnnnnns 2-5
FOr AlEXandria, VITGINTA........cooiiieiieiieiie ettt e st eesre e beeneesnee b 2-5
Figure 2.4: Effective FEMA FIRM for Alexandria, Virginia (dated May 15, 1991)................... 2-5
Figure 2.5: 100-year Floodplain Limits for Huntington from 1976 USGS Study...........cccccc..... 2-7
Figure 2.6: 100-year Floodplain Limits for Huntington from April 1982 CDM Study .............. 2-8
Figure 2.7: Potential Floodwall and Levee Placement Zones from April 1982 CDM Study.......2-9
Figure 2.8: Existing-Conditions 100-year Floodplain Limits for...........cccccevvvieiiiiniicieenn 2-10
Huntington from 2002 VDOT STUAY .....cvoiiiiiiieiie e 2-10
Figure 2.9: Structures in Huntington with FEMA Letters of Map Amendment (LOMAS)....... 2-15
Figure 2.10: Hydraulic Model Cross SECHIONS.........ccuoiiiiiiiiiieneee e e 2-17
Figure 3.1: ReSOUICE PrOtECLION ATB&.........cciiiiiiiiieiieiieieie sttt 3-2
Figure 4.1: Topography and Wetlands.............ccoeieiieiieie i 4-2
FIQUIE 4.2: SOTIS ..ottt bbbt 4-4
Figure 4.3: Sediment StUdy LIMItS.......cccoiiiieiieie e 4-14
Figure 4.4: Cameron Run Sediment SAmpling SItES ........ccooviiiiiiiininieeee s 4-15
Figure 4.5: Zones of Similar Bed CharaCteristiCS...........ccoviviiieiiieii e 4-16
Figure 4.6: Reconfiguration of Cameron Run Channel during Construction of 1-495.............. 4-18
FIQUIE 5.1: TYPICAI LEVEE ...ttt sttt te e nreenneenne s 5-1
Figure 5.2: Typical Simple Cross Section 0f @ LEVEE .........cccooiiiiiiiriieicee e 5-3
Figure 5.3: Typical FIOOAWALL..............c.coviiiiiieiice e 5-3
Figure 6.1: Preliminary Levee ANGNMENTS..........cocoiiiiiiiieieiese e 6-2
Figure 6.2: Preliminary Dredging AREINAtIVES ............cceiveiiiiieie e 6-4
Figure 6.3: Dredging Alternative at Cross Section #1180 (VDOT) .....ccovvieierenencnene e 6-5
Figure 6.4: Levee AlIgNMeNnts #2 and #3.........ccoeiviii e 6-7
Figure 6.5: Route 1 Bridge Ramps Downstream of HUNEINGLON ..........cccoviiiiiiiencienc e 6-9
Figure 6.6: Concept Plan FP1 Showing New Addition to Backs of HOUSES ............cccccevveennee. 6-12
Figure 6.7: Concept Plan FP2 Showing Elevation of House and New Addition ...................... 6-13
Figure 6.8: Preliminary Flood Proofing Concept Plan FP3............ccooi e, 6-13
Figure 6.9: Preliminary Flood Proofing Concept Plan FP4 (Huntington Station Ringwall) ..... 6-14
Figure 6.10: Plan 2 — Levee CoNCEPL PIan...........cocvviviiiie e 6-18
Figure 6.11: Increases in 1% Annual Chance Flood Elevations Caused by Levee.................... 6-19
Figure 6.12: Final Concept Plan 1 - Levee and Dredging ........ccooeevvevveveeiieiieseece e 6-22
Figure 7.1: Levee ProjeCt P1an VIBW ..........coiiiiiiiiieieiee et 7-2
Figure 7.2: LeVEe CroSS SECHIOMN .......iiiiii ettt ettt ste e teeste e sreeneanne s 7-3
Figure 7.3: Interior Residual Flooding Without Pump, 100-year Rainfall ................ccccoovnnne. 7-12
Figure 7.4: Interior Residual Flooding for 100-year Rainfall.................cccoooeiiiiiiiiicicceee, 7-13
with 100,000 gpm Pump and with Excavated PONding Area ..........ccccoovvevieieieienic e 7-13
Figure 7.5: Pump Station Concept Drawing (Landward Side) ..........ccccovvevveiieiiieie e 7-15
Figure 7.6: Pump Station Concept Drawing (RiVerside VIEW) .........cccceveimrenenenicneneneeeenns 7-15
Huntington Flood Damage Reduction Study U.S. Army Corps of Engineers Baltimore District

Fairfax County, Virginia iv FINAL April 2009



LIST OF TABLES

Table 2.1: Summary of Discharges for the Cameron Run Watershed (Corps, May 2007)........ 2-13
Table 2.2: Flood Elevations at Cross Sections along Huntington (feet, NGVD29) .................. 2-16
Table 2.3: Number of Structures with Damages During Various Flood Events ............c.......... 2-16
Table 4.1: National Ambient Air Quality Standards. ..........ccccooveiierinieie e 4-9
Table 4.2: Sediment Accumulation Volumes in Lower Cameron RUN ..........cccooevevviinininnnns 4-17
Table 6.1: Phase 2 Alternative AnalysisS MatriX ........ccccccvvevieiiiiiieieiie e 6-16
Table 6.2: Existing and With-Levee Flood Stages for the Properties..........ccccocvvveniiinniniinnnn. 6-20
Upstream Of HUNTINGEON .....cc.oiiiiiceccce et re e 6-20
Table 6.3: Project Costs for Final Concept Plan 2...........coooeiiiiiiiinieiecee e 6-21
Table 6.4: Project Costs for Final Concept Plan L1..........cccocoiiiiieii e 6-23
Table 6.5: Phase 3 Alternatives Analysis Matrix with a Pump Station...........cccccoocevinininnns 6-25
Table 6.6: Phase 3 Alternatives Analysis Matrix without a Pump Station............c.cccccoeevenenee. 6-26
Table 7.1: Risk and Uncertainty Results for PIan 2C...........cccocoiiiiiiiieici e 7-8
Table 7.2: NRC and IPCC SLR RALES .......ccciiiiiiiiiiiieieie et 7-10
Table 7.3: Levee Top of Protection EIEVALIONS ..........ccoveiiiiiiiiiiiisisieeee e 7-10
Table 7.4: Pumping Capacities for Various Interior Drainage Alternatives............cccccccevevveenee. 7-13
Table 7.5: Summary of Project CoStS (P1an 2C).......cccoereriiiiiiisiiieeee e 7-19
Huntington Flood Damage Reduction Study U.S. Army Corps of Engineers Baltimore District

Fairfax County, Virginia v FINAL April 2009





