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ESTIMATE

ELLISON BRANCH & LINCOLN AVENUE PROJECT CONCEPTUAL COST3
5

ALL LINEWORK
SHOWN IN PLAN

VIEW FROM CITY OF
FALLS CHURCH GIS

CONCEPTUAL PLAN NARRATIVE

THE GOAL OF THIS PROJECT IS TO ANALYZE THE AREAS OF FLOODING OCCURRING AS WATER RUNS DOWN SYCAMORE STREET ONTO LINCOLN AVENUE, AND
OVERTOPS THE WESTERN CURB LINE TO FLOOD PROPERTIES 1207-1113 LINCOLN AVENUE IN THE CITY OF FALLS CHURCH. THESE SUBJECT PROPERTIES ARE
REPRESENTED IN PLAN VIEW WITH A PURPLE DOT. THE EXISTING STORM SEWER NETWORK IMMEDIATELY DOWNSTREAM OF THE SUBJECT AREA WAS
PREVIOUSLY ANALYZED.  THE MODEL DATA AND ASSUMPTIONS DEVELOPED FROM THAT PRIOR TASK ORDER WILL BE UTILIZED FOR THE DESIGN OF THIS
PROJECT.

THIS CONCEPTUAL PLAN CONSIDERS NEW STORM SEWER PIPES, CURB INLETS, AND POTENTIAL UNDERGROUND DETENTION/STORAGE ON LINCOLN AVENUE.
POTENTIAL GRADING AND/OR CURB MODIFICATIONS ALONG LINCOLN AVENUE WITHIN THE CITY'S RIGHT OF WAY WILL ALSO BE EXAMINED TO DETER FLOWS
FROM OVERTOPPING THE WESTERN CURB LINE.  THE NEW STORM SEWER SYSTEM WOULD  CONNECT TO THE CITY'S EXISTING SYSTEM AT CURB INLET L1601, AT
THE INTERSECTION OF LINCOLN AVENUE AND WALNUT STREET.

GKY USED XPSWMM VERSION 2019.1.1 TO MODEL THE EXISTING PIPE NETWORK USING NRCS METHODS FOR RUNOFF COMPUTATIONS AND A 1D MODEL WITH
2D COMPONENT FOR HYDRAULIC ANALYSIS. THE AREA OF CONCERN FOR THE LINCOLN AVENUE STUDY IS ALONG LINCOLN AVENUE FROM SYCAMORE STREET
TO THE INTERSECTION OF WALNUT STREET. STREET, GUTTER, AND OVERLAND FLOODING IN THE STUDY AREA WAS MODELED USING A 2D GRID NETWORK
LINKED TO 1D PORTIONS OF THE MODEL. THE 2D PORTION ASSIGNS A CELL ELEVATION AND MANNING'S N ROUGHNESS TO EACH 2-FT BY 2-FT SQUARE GRID
CELL BASED ON INPUT DATA. GRID CELL ELEVATIONS ARE DERIVED FROM A TIN SURFACE, WHICH IS SOURCED FROM FINAL SURVEY TOPOGRAPHY DATA
PROVIDED BY WALTER L. PHILLIPS INCORPORATED. MANNING'S N-VALUES WERE ASSIGNED BY ANALYSIS OF LAND COVER USING 2019 AERIAL IMAGERY.

FOR THE 10-YEAR AND 100-YEAR STORM EVENTS, AN SCS TYPE-II, 24-HOUR RAINFALL DISTRIBUTION WAS USED, WITH TOTAL RAINFALL AMOUNTS OF 4.9 AND
8.47 INCHES, RESPECTIVELY (NOAA ATLAS 14). THE PROPOSED DESIGN IS INTENDED TO REDUCE FLOODING DURING THE 10-YEAR DESIGN STORM ONLY.
DOWNSTREAM TAILWATER CONDITION AT THE MODEL OUTFALL (EXISTING STORM STRUCTURE L1800) USES A STAGE PLOT OF THE HGL AT L1800 GENERATED
FROM AN ESTABLISHED XPSWMM MODEL OF THE ELLISON BRANCH WATERSHED, SUBMITTED BY GKY TO THE CITY OF FALLS CHURCH IN 2019.

TO MODEL STREET FLOODING, GKY INTRODUCED RUNOFF FLOWS FROM UPSTREAM DRAINAGE AREAS INTO THE 2D MODELING GRID AT LOCATIONS ON BOTH
SIDES OF SYCAMORE STREET AND ALLOWED THE WATER TO FLOW DOWNHILL TOWARD THE REPORTED FLOODING LOCATIONS. THE EXISTING CONDITION
MODEL SHOWS RUNOFF IN THE GUTTER/ROADWAY ALONG LINCOLN AVE OVERTOPPING THE CURB IN MULTIPLE LOCATIONS AND FLOWING OVERLAND TOWARD
SEVERAL RESIDENCES. THE EXISTING CONDITION MODEL RESULTS ARE CONSISTENT WITH HOMEOWNER FLOODING REPORTS. THE FLOODING IS OCCURRING
DUE TO A LACK OF CURB INLET STRUCTURES AND STORM SEWER INFRASTRUCTURE ALONG LINCOLN AVENUE UPHILL FROM THE WALNUT STREET
INTERSECTION. YARDS THAT SLOPE DOWNHILL TOWARD RESIDENCES FROM THE BACK OF THE CURB CONTRIBUTE TO THE FLOODING OF PROPERTIES ALONG
LINCOLN AVENUE.

GKY EVALUATED BOTH PIPE AND INLET CAPACITY TO DEVELOP A PROPOSED CONDITION MODEL. BASED ON MODELING RESULTS, GKY PROPOSES INSTALLING A
PIPE RUN ALONG THE WEST SIDE OF LINCOLN AVENUE WITH FOUR CURB INLET STRUCTURES TO CAPTURE STREET RUNOFF AS FAR UPHILL AS SYCAMORE
STREET. PROPOSED PIPE WILL TIE IN WITH THE EXISTING STORM NETWORK AT STRUCTURE L1601. ADDITIONALLY, GKY PROPOSES REPLACING THE EXISTING
15-INCH PIPE BETWEEN L1601 AND L1700 WITH AN 18-INCH PIPE. THE PIPE DOWNSTREAM OF L1700 IS 18 INCHES IN DIAMETER AND PROPOSED UPSTREAM PIPES
CANNOT EXCEED THIS SIZE.

INLET CAPACITY RATING CURVES WERE DEVELOPED USING FHWA HYDRAULIC TOOLBOX CALCULATIONS AND MODELED IN XPSWMM USING THE 2D INFLOW
CAPTURE FEATURE. THIS IS A CONSERVATIVE APPROACH VALID FOR THE CONCEPTUAL LEVEL PLAN ONLY. PROPOSED INLETS ARE THREE 8-FOOT LONG CURB
INLETS AND ONE 12-FOOT LONG CURB INLET AT THE FAR UPSTREAM END OF THE PROPOSED PIPE RUN. INLET SIZING WILL BE EVALUATED USING VDOT
METHODOLOGY AT FINAL DESIGN, AND PROPOSED SIZES MAY DECREASE.

GKY RECOMMENDS CONSIDERING RAISING CURB, YARD, AND/OR DRIVEWAY APRON ELEVATIONS AT FLOODING LOCATIONS AS PART OF THE FINAL DESIGN
SOLUTION. WATER OVERTOPPING DEPTHS ARE LESS THAN SIX INCHES AND MODEST GRADING ALTERATIONS IN SELECT LOCATIONS MAY CONTAIN RUNOFF TO
THE GUTTER AND STREET. THE PROPOSED INLETS AND PIPES WILL STILL BE NECESSARY TO MANAGE THE STREET FLOODING. DUE TO KNOWN PIPE CAPACITY
ISSUES DOWNSTREAM FROM L1601, THE PROPOSED DESIGN IS UNABLE TO COMPLETELY CONTAIN THE 10-YEAR FLOWS IN THE STORM SEWER, BUT IT WILL
ELIMINATE THE CURRENT OVERLAND FLOODING PROBLEMS FOR A 10-YEAR DESIGN STORM SITUATION.
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NOT TO SCALE

EXISTING CONDITIONS PHOTOS2
5A

1207 LINCOLN AVENUE LOOKING
WEST FROM SYCAMORE STREET

(IMAGE FROM GOOGLE STREET VIEW
JULY 2014)

INTERSECTION OF LINCOLN AVENUE AND
WALNUT STREET

1201 LINCOLN AVENUE 1113 LINCOLN AVENUE LOOKING
SOUTHWEST FROM WALNUT STREET
(IMAGE FROM GOOGLE STREET VIEW

JULY 2014)
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EXISTING CONDITIONS 10-YEAR FLOOD DEPTHS2
5A
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