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EXISTING LIMITS OF
10-YEAR FLOOD

PROPOSED LIMITS
OF 10-YEAR FLOOD

PROPOSED  ~40 LF CLASS-III 24" RCP
FROM STR G2320 TO STR G2530

PROPOSED  48" RCP
(OR ELLIPTICAL EQUIVALENT)

FROM STR G2530 TO STR G2572:
~680 LF CLASS-III 48" RCP
G2530: DI-3B INLET STRUCTURE
G2540: JB-1 JUNCTION BOX
G2550: DI-2E INLET STRUCTURE
G2561: JB-1 JUNCTION BOX
G2570: JB-1 JUNCTION BOX
G2572: EW-2 STANDARD ENDWALL
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UPON FINAL DESIGN
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MAY NEED TO BE
RELOCATED.

PROPOSED OUTFALL
IMPROVEMENTS (E.G., RIPRAP,
PLUNGE POOL, ETC.) WILL BE

REQUIRED AT END OF NEW
STORM SEWER UPGRADES
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HILLWOOD AVENUE 1 PROJECT CONCEPTUAL LAYOUT1
2

1 inch =  50 ft.

0

( IN FEET )

GRAPHIC SCALE

5025 10050

CONCEPTUAL PLAN NARRATIVE

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 HILLWOOD 1 STUDY IS THE
NORTH SIDE OF HILLWOOD AVENUE AND INTERSECTION WITH BROOK DRIVE. 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 2.5-FT BY 2.5-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 8.46 INCHES,
RESPECTIVELY (NOAA ATLAS 14). THE PROPOSED DESIGN IS INTENDED TO REDUCE
FLOODING DURING THE 10-YEAR DESIGN STORM ONLY - A 100-YEAR, PROPOSED
CONDITION SCENARIO WAS NOT EVALUATED. PER VDOT SPECIFICATIONS, DOWNSTREAM
TAILWATER CONDITION AT THE STORM SEWER OUTFALL WAS SET TO 0.8 TIMES THE PIPE
DIAMETER (FOR BOTH EXISTING AND PROPOSED CONDITION).

THE EXISTING CONDITION MODEL SHOWS SIGNIFICANT STREET FLOODING OCCURRING ON
BOTH THE NORTH AND EAST SIDES OF THE HILLWOOD AVE AND BROOK DR INTERSECTION.
HOMEOWNERS IN THIS AREA HAVE REPORTED FLOODWATERS OVERTOPPING THE CURB
AND ENTERING DRIVEWAYS THAT SLOPE DOWNHILL TO GARAGES. HOMEOWNERS FILLED
IN THE DOWNWARD-SLOPING DRIVEWAYS PRIOR TO THE EXISTING CONDITION SURVEY
THAT WAS CONDUCTED FOR THIS PROJECT. AS A RESULT, GKY'S EXISTING CONDITION
MODEL DOES NOT SHOW THE TYPE OF FLOODING DESCRIBED BY RESIDENTS, BUT IT DOES
SHOW WATER PONDING TO A DEPTH OF NEARLY 2 FEET IN THE STREETS DURING THE
10-YEAR DESIGN STORM, PARTICULARLY AT STORM INLET STRUCTURES G2530, G2320,
AND G2372. IF THE DOWNWARD-SLOPING DRIVEWAYS STILL EXISTED, THE MODELED DEPTH
OF WATER WOULD BE ENOUGH TO SPILL OVER THE CURB AND CAUSE THE FLOODING THAT
HAS BEEN OBSERVED FREQUENTLY IN THE PAST.

GKY EVALUATED BOTH PIPE AND INLET CAPACITY TO DEVELOP A PROPOSED CONDITION
MODEL. BASED ON MODELING RESULTS, GKY RECOMMENDS FOCUSING ON IMPROVING
PIPE CAPACITY IN THE BROOK DRIVE/HILLWOOD AVE INTERSECTION AREA. GREAT
REDUCTIONS IN 10-YEAR DESIGN STORM STREET FLOODING ARE ACHIEVABLE BY
INCREASING THE PIPE DIAMETER TO AT LEAST 48 INCHES (OR EQUIVALENT-AREA
ELLIPTICAL OR DOUBLE-BARREL CIRCULAR PIPE) ALONG THE ENTIRE PIPE RUN FROM
STRUCTURE G2530 TO THE OUTFALL AT STRUCTURE G2572. ADDITIONALLY, GKY
RECOMMENDS INCREASING THE PIPE DIAMETER FROM 15 INCHES TO 24 INCHES UNDER
BROOK DRIVE (STRUCTURE G2320 TO G2530).

MAKING THE ABOVE IMPROVEMENTS WILL NOT ELIMINATE 10-YEAR FLOODING IN THE
STREET AT BROOK DRIVE, BUT MODELING SHOWS A REDUCTION IN FLOOD DEPTH FROM 1.9
FEET TO 0.6 FEET. THE REMAINING FLOOD DEPTH IS DUE TO LIMITED INLET CAPACITY.
STRUCTURE G2530 IS A CURB INLET IN SAG WITH A 12-FOOT OPENING LENGTH. GKY
TESTED EXPANDING THE INLET TO A 20-FOOT OPENING, AND THE IMPROVEMENTS WERE
MINIMAL (ABOUT ONE-TENTH OF A FOOT REDUCTION IN STREET FLOODING DEPTH).
INCREASED INLET CAPACITY IS NOT SHOWN ON THIS CONCEPTUAL PLAN BUT MAY BE
WORTH CONSIDERING AT FINAL DESIGN ONCE ALL UTILITY CONFLICTS AND
CONSTRUCTABILITY ISSUES ARE KNOWN.

ESTIMATE

HILLWOOD AVENUE 1 PROJECT CONCEPTUAL COST3
2

ALL LINEWORK
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VIEW FROM CITY OF
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ALL LINEWORK
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WITH FIELD-RUN
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CONCEPTUAL PLAN CONSTRAINTS

CONCEPTUAL PLAN LEGEND

JURISDICTIONAL BOUNDARY

PROPERTY LINES

EXISTING SANITARY SEWER

STREAM CENTERLINE

EXISTING STORM SEWER PIPE

EXISTING STORM STRUCTURE

PROPOSED STORM SEWER PIPE

PROPOSED CURB INLET

PROPOSED CULVERT PIPE

PROPOSED JUNCTION BOX

DIRECTIONAL ARROW

RESOURCE PROTECTION AREA

S S

ALL INFORMATION
HEREON, INCLUDING
THE PLAN AND COST
ESTIMATE, IS IN
DRAFT FORM AT A
CONCEPTUAL LEVEL
OF DESIGN,
PRODUCED AS AN
INTERIM PRODUCT.
INFORMATION WILL
CHANGE AS
SUBSEQUENT
LEVELS OF DESIGN

ARE COMPLETED.
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NOT TO SCALE

EXISTING CONDITIONS PHOTOS

STORM SEWER STR. G2330 AND G2550 ALONG HILLWOOD
AVENUE, ADJACENT TO 205 BROOK DRIVE

STORM SEWER STR. G2550 AND G2561 ALONG
HILLWOOD AVENUE (IMAGE FROM GOOGLE STREET

VIEW, SEPT. 2017)

STORM SEWER STR. G2330 AND G2550 ALONG HILLWOOD
AVENUE, ADJACENT TO 205 BROOK DRIVE (IMAGE FROM

GOOGLE STREET VIEW, SEPT. 2017)

STORM SEWER STR. G2571 ALONG HILLWOOD AVENUE,
ADJACENT TO 702 HILLWOOD AVENUE  (IMAGE FROM

GOOGLE STREET VIEW, SEPT. 2017)
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EXISTING CONDITIONS 10-YEAR FLOOD DEPTHS2
2A

1" = 100'

PROPOSED CONDITIONS 10-YEAR FLOOD DEPTHS3
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