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ÁNewport News, Virginia

ÁCoastal community

ÁDensely populated single-family residential

ÁDeveloped largely in the 1960-1970s

ÁUnknown design standard 

ÁContains tracts with high social vulnerability

ÁAs identified by the U.S. Census

ÁOngoing development in NE region
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Virtual Site Visit

ÁGenerally low slopes, 1-6%

ÁNot tidally influenced

ÁStormwater system a series of piped 

networks, open channels, and basins

Á3 existing basins (#1-3, est. 1980-1990s)

Á3 developing/planned basins (#4-6)

ÁTotal Watershed Area: 1,228 ac
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Why the Stoney Run Watershed?

ÁHurricane Floyd - 1999

ÁTropical Storm Ernesto - September 2006

ÁContinuous contact from residents

ÁHistory of severe repetitive loss at 
homeownerôs cost



Slide 7

Seems Like a Simple Fix

BUT THENé.

20072008
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August 15, 2020

~10.7 inches over five days, ~75-yr storm
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What Now? 

ÁThere were a few suspected causes:

ÁOvergrowth in basins

ÁUnplanned wetlands

ÁOngoing development in the NE

ÁAging system, buried/damaged pipes

ÁUnder designed system
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What Now? 

ÁGKY tasked to secure funding and analyze the 
drainage system

ÁCommunity Flood Preparedness Funds (CFPF) Grant

Á1D-2D SWMM Modeling

ÁUnderground pipe network and open channels/basins

ÁLow-lying, relatively flat area

ÁTerrain modifications

ÁEliminate assumptions

ÁCalibration

ÁModeled existing, proposed, calibrated, and special 

conditions

ÁCalibrated: 8/12-8/16/2020 Storm

ÁSpecial conditions: As-designed grading in basins

ÁAll models, except the calibrated condition, represent clean, 

well-maintained systems

Á2-, 10-, 50-, 100-, 500-, & 1,000-yr, 24-hr                                               
NOAA Type C Storms
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Modeling Specifics

Á1D/2D SWMM model

ÁSTW system data provided by City

ÁLatest Digital Elevation Model (DEM)

Á2.5 ft resolution

ÁAdjusted using recent survey

ÁBMP in focus and outfall

ÁDownstream channel and culvert

ÁLand cover and soil data from City

ÁAssigned subcatchment parameters using spatial weighting



5-ft mesh cells within key natural 

channels and BMPs

2D Conduits (black lines)

2D Junctions (white dots)

2D Cells (light gray lines)

10-ft mesh cells within vicinity of 

natural channels and BMP

20-ft mesh cells within watershed

1D Junctions (blue dots)

1D Conduits (yellow lines)
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FYI

The area shaded in white is outside 

of the study area but was 
incorporated into the model from 

the Richneck Regional BMP 

existing condition model provided 
by the City to view effects of the 

Huntington Point Development. The 
regional basins proposed here in 

previous studies were not included 

in this modeling exercise. 
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Letôs Get to the Bottom of It

ÁStarting the calibration process

ÁCapture existing conditions in 2020 as 

best as possible

ÁApply rainfall for entirety of 5-day storm

ÁInitial results
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Letôs Get to the Bottom of It

ÁTypical options:

ÁAdjust rainfall amounts

ÅThree reliable rain gauges in agreement within the 

watershed

ÁAdjust subcatchment parameters

ÅConfident in data used for spatial weighting

ÁOther factors?
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Letôs Get to the Bottom of It
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Letôs Get to the Bottom of It

ÁIncrease Manningôs n in natural channels

ÁPartially block multiple culverts based on information 

from the City


