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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 g ' , 3 ; , : | N S ey o P 7 Vé\ljvo;/él(\l) 'l/ITI g#y\é i
FOR HYDRAULIC ANALYSIS. THE AREA OF CONCERN FOR THE HILLWOOD 1 STUDY IS THE ~ Wy see N4 78 o 7 // Yol = i N Y R ‘ T

NORTH SIDE OF HILLWOOD AVENUE AND INTERSECTION WITH BROOK DRIVE. STREET, " j o V& S 4 & ; { : . & 7 ) : ™ ™ S 2 ’ &l ) SUPPLEMENTED
GUTTER, AND OVERLAND FLOODING IN THE STUDY AREA WAS MODELED USING A 2D GRID ¥} =¥ EXISTING STORM SEWERNTWORK —7 N Wy /e y i g S . AN 4 ; ' » WITH FIELD-RUN
NETWORK LINKED TO 1D PORTIONS OF THE MODEL. THE 2D PORTION ASSIGNS A CELL ; i /7 . . 7 Pleas Vi LD <., N e ) fiah t £ & > o : SURVEY

ELEVATION AND MANNING'S N ROUGHNESS TO EACH 2.5-FT BY 2.5-FT SQUARE GRID CELL N Ly S = -l i1l Ay R s, £ Wi, &M% ' | gk | W cd & T
BASED ON INPUT DATA. GRID CELL ELEVATIONS ARE DERIVED FROM A TIN SURFACE, ‘ ‘ O LT Gy 4 ‘ . ' ' g L / " Kot S /

WHICH IS SOURCED FROM FINAL SURVEY TOPOGRAPHY DATA PROVIDED BY WALTER L. e

EXISTING LIMITS OF

PHILLIPS INCORPORATED. MANNING'S N-VALUES WERE ASSIGNED BY ANALYSIS OF LAND i I U g/ g o TS LSO S v
COVER USING 2019 AERIAL IMAGERY. 4 .///,~/~/'~/.//'/'/~/~/., 0 C A N
I N

FOR THE 10-YEAR AND 100-YEAR STORM EVENTS, AN SCS TYPE-II, 24-HOUR RAINFALL 520530 ARRR el
DISTRIBUTION WAS USED, WITH TOTAL RAINFALL AMOUNTS OF 4.9 AND 8.46 INCHES, o ;‘::.
RESPECTIVELY (NOAA ATLAS 14). THE PROPOSED DESIGN IS INTENDED TO REDUCE WA e .\ gy P —————
FLOODING DURING THE 10-YEAR DESIGN STORM ONLY - A 100-YEAR, PROPOSED B o ' PROPF%%E,\EI) ST‘;OGLZFB;;'(;AT%SS”T':?BQ%E A . :
CONDITION SCENARIO WAS NOT EVALUATED. PER VDOT SPECIFICATIONS, DOWNSTREAM ; [ S F - Qo AL dge AT it / - O
TAILWATER CONDITION AT THE STORM SEWER OUTFALL WAS SET TO 0.8 TIMES THE PIPE & : o Ay A S VA 1 /.'. U A on g?gggf;z 0 BE Z Z 5
DIAMETER (FOR BOTH EXISTING AND PROPOSED CONDITION). o AR /4 = 4 1 e o = oot (. I8 o TED seTwEEN b w 2 &% S,

o N RNV /R 2, NS YL e S2OSSEE i, | SAN SEW AND WL, 4 : PROPOSED LIMITS W w . R3
THE EXISTING CONDITION MODEL SHOWS SIGNIFICANT STREET FLOODING OCCURRING ON LA PROPOSED 48" RCP /RSO s SabaO, LT UPON FINAL DESIGN e OF 10-YEAR ELOOD |<—( zQZ F\’ ~ £
BOTH THE NORTH AND EAST SIDES OF THE HILLWOOD AVE AND BROOK DR INTERSECTION. 2, : FFgccj)liAESL#%ng;\B'bE'%USl\'I{QL(E;\g . : RN T AN £ '\Aﬁg LEESEE?QJTENEG' WL ' e et o o0%8 = g 2
HOMEOWNERS IN THIS AREA HAVE REPORTED FLOODWATERS OVERTOPPING THE CURB /4 680 LF GLASS. Il 48" ROP ' 98N ‘ ! ([T ey . S E ws 855
AND ENTERING DRIVEWAYS THAT SLOPE DOWNHILL TO GARAGES. HOMEOWNERS FILLED : / G2530: DI-3B INLET STRUCTURE M W>5> =32
IN THE DOWNWARD-SLOPING DRIVEWAYS PRIOR TO THE EXISTING CONDITION SURVEY SN T G2540: JB-1 JUNCTION BOX B zP4 Yt
THAT WAS CONDUCTED FOR THIS PROJECT. AS A RESULT, GKY'S EXISTING CONDITION ¥ LA (-4 G2550: DI-2E INLET STRUCTURE < T 5 CI) X
MODEL DOES NOT SHOW THE TYPE OF FLOODING DESCRIBED BY RESIDENTS, BUT IT DOES o G2561: jg‘l jgmg:gm gg§ g - < 1
SHOW WATER PONDING TO A DEPTH OF NEARLY 2 FEET IN THE STREETS DURING THE ) e - STANDARD ENDWALL § § O

‘ O

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 ) e AR W, so - " EXISTING
MODEL. BASED ON MODELING RESULTS, GKY RECOMMENDS FOCUSING ON IMPROVING : L Bt & L : SANITARY
PIPE CAPACITY IN THE BROOK DRIVE/HILLWOOD AVE INTERSECTION AREA. GREAT 2 8 4 B . ; SEWER
REDUCTIONS IN 10-YEAR DESIGN STORM STREET FLOODING ARE ACHIEVABLE BY _ ' & A gy , A SYSTEM |
INCREASING THE PIPE DIAMETER TO AT LEAST 48 INCHES (OR EQUIVALENT-AREA : ‘ 7 S : P O / - B, <
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.
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4 PROPOSED OUTFALL
IMPROVEMENTS (E.G., RIPRAP,
PLUNGE POOL, ETC.) WILL BE
REQUIRED AT END OF NEW
STORM SEWER UPGRADES
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CONCEPTUAL PLAN CONSTRAINTS ; <ZE E
Project: City of Falls Church Watershed Master Plan: Hillwood Avenue 1 Project <]: EL)
No. |Constraint Cost Schedule |Constructability|Comments Design Assumptions: Storm Sewer Pipe/lnlet Upsizing E >
The downstream extent. where Upsizing of the storm sewer network is Plans will need to be processed through an additional jurisdiction, with Estimate Type: ConceptuaI-Constructlon Cost Estimate 5
1 gy - into’a differest 'uriidiction' T — @ ® approvals obtained and permits pulled. Any discharge increase into the Prepared by: GKY & Associates, Inc.
HISH el ) ' v jurisdiction may make approval more difficult. Date: March 26, 2020
_ _ _ _ _ _ _ # (ITEM QUANTITY [UNIT| UNIT COST COST
At final de5|g.,n: proposed plp.)e hor.lzontal. and vertical alignment will be T IEROSION & SEDIMENT CONTROL
. . L . . located to minimimize conflicts with sanitary sewer; however, care . :
Sanitary sewer lines existing along Brook Drive and Hillwood Avenue and . . L . . 2 |Erosion and Sediment Controls 1 | LS | $60,000 / LS $60,000
2 |alonglves Branch that could impact potential upsizing of the storm sewer Pl e Baiesit TrErUCHENReY FTEEL eaSting pipes el cigic
: ei e — u:der:eath and a?on tﬁe I G damage during excavation. Currently pipes are shown to be proposed 3 EROSION & SEDIMENT CONTROL SUB TOTAL: $60,000
BRIk & : at 48" round, but final design will evaluate whether elliptical and/or 4 |PROPOSED IMPROVEMENTS NOT FOR
dual pipes will be necessary due to utility constraints. o |48"RCP CL Il Pipe 680 LF $800 / LF $544,000 CONSTRUCTION
- - - - - - - 6 [24"RCP CL Il Pipe 40 LF $400 / LF $16,000
At final design, proposed pipe horizontal and vertical alignment will be = EW2 End Sector for 48" i 1 EA [ 5150007 EA $15.000
Water lines exist along Brook Drive and Hillwood Avenue that could located to minimimize conflicts with waterline; however, care must be = Loy or“ i i ’ ’
CONCEPTUAL PLAN LEGEND 3 |impact potential upsizing of the storm sewer pipes and curb inlets taken in construction to protect existing pipe and avoid damage during 8 |DF3, Curb Inlet, for 48 pre 1 EA | $25,000 / EA §25,000
located underneath and along the street. excavation. If waterline is found to be in conflict, waterline may be 9 |DR2,Curb Inlet for 48" Pipe 1 EA | $25,000 / EA $25,000
relocated. 10 |JB-1 Junction Box Chamber for 48" Pipe 3 EA | $25,000 / EA $75,000 DESCRIPTION
JURISDICTIONAL BOUNDARY - - - - - - - —
At final design, proposed pipe horizontal and vertical alignment will be 11 |Remove Existing Pipes 720 LF $120 / LF $86,400
PROPERTY LINES ALL INFORMATION e located by test pits to minimimize conflicts with existing utilities; 12 |Remowe Existing Storm Structures 7 EA | $2400/ EA $16,800
HEREON. INCLUDING 4 There may be other unknown utilities in the area of proposed work that S ——— TR 1 [S 15750000 7 LS $150,000
EXISTING SANITARY SEWER ’ SR i s, and avoid damage during excavation. If utilities are foundto be in : :
THE PLAN AND COST g g » 14 |Outfall Improvements (e.g., Plunge Pool, etc.) 1 LS [$120,000 / LS $120,000
STREAM CENTERLINE ESTIMATE. IS IN conflict, they may be relocated. 15 PROPOSED IMPROVEMENTS SUB TOTAL:|  $1,073,200
) 5 Improvements may be required for storm sewer pipes on private Y Y I I W S—— 6 IMISCELLANEOUS
EXISTING STORM SEWER PIPE ’
DRAFT FORM AT A property. f — — — — 17 |Mobilization 1 EA | $25000 / EA $25,000
EXISTING STORM STRUCTURE CONCEPTUAL LEVEL 6 Mature tr.ees, ences, sheds, etc. potentially impacted by any P Permissions wi . need to .e obtained and coordination wit 18 IMantenance of Trafic 1 1S | 540000 /LS 540,000
OF DESIGN construction between storm sewer structures G2571 and G2572. homeowners will be required. 19 10t Coordinat Jlor Relocat 1 TS 15125000 7S 125000
PROPOSED STORM SEWER PIPE ’ \egend lity Coordination and/or Relocation $125, $125,
PRODUCED AS AN 20 |Construction Design, Survey, and Stakeout 1 LS | $75,000 / LS $75,000 H SCALE: 1" = 50
PROPOSED CURB INLET . ; H DATUM: NADS83
INTERIM PRODUCT. @ |Minimal Impact i; MISCELLANEOUS SUB TOTAL: $265,000 \ SCALE: N/A
PROPOSED CULVERT PIPE V DATUM: NGVD29
INFORMATION WILL Moderate Impact 23 PROJECT SUB TOTAL:| $1,398,200
PROPOSED JUNCTION BOX CHANGE AS 2 CONTINGENCY (45% of PROJECT SUB TOTAL):| __ $629,190 D S
DIRECTIONAL ARROW SUBSEQUENT i) |Significant Impack 25 PROJECT TOTAL:| $2,027,390 CHECKED: BK
LEVELS OF DESIGN PROJECT#: 2016-006
RESOURGE PROTECTION AREA /"3 HILLWOOD AVENUE 1 PROJECT CONCEPTUAL COST . 2016
ARE COMPLETED. U CONTRACT#: TO#30

2 ESTIMATE SHEET: 20F9
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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)

STORM SEWER STR. G2330 AND G2550 ALONG HILLWOOD
AVENUE, ADJACENT TO 205 BROOK DRIVE
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/"2 EXISTING CONDITIONS 10-YEAR FLOOD DEPTHS

\2A/ 1'=100
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/"3 PROPOSED CONDITIONS 10-YEAR FLOOD DEPTHS
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4229 L AFAYETTE CENTER DRIVE
SUITE 1850
CHANTILLY, VIRGINIA 20151
PHONE (703) 870-7000
FAX (703) 870-7039
www.gky.com

GKY & ASSOCIATES, INC.
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