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HAGUE WATERSHED
City-wide Coastal Flooding Study
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City of Norfolk, Department of Public Works 
Project No. 3627.005 

 

This graph represents a statistical characterization of the ground surface elevation within the 
Hague watershed.  This cumulative frequency graph is based on the 2009 LiDAR survey data 
that has a 3-ft by 3-ft bin size (horizontal footprint is 3-ft by 3-ft).  The watershed 
encompasses approximately 895 acres.  Acreage estimates in this graph do not include the 
Hague water body. 
 
Examples of how this graph may be interpreted: 

1) 50 acres of the study area is equal to or below elevation 5 feet (NAVD88). 
2) 400 acres of the study area is equal to or below elevation 9 feet (NAVD88).  

STATISTICAL DISTRIBUTION OF TOPOGRAPHY 
Cumulative Frequency 

City-wide Coastal Flooding Study 
Norfolk, Virginia 

N:\PROJECTS\3627_CITY_NORFOLK\3627-005_HAGUE\OUTPUTS\2011_04_20_DRAFT_FLOOD_MITIGATION_REPORT\DOC\FIG-3-2_STATISTICAL_DISTRIBUTION_TOPOGRAPHY.DOC FIGURE 3-2 
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City of Norfolk, Department of Public Works
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WATERSHED RIM ELEVATION
City-wide Coastal Flooding Study

Norfolk, Virginia
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FORMER SHORELINE STRUCTURES 
Basin Outlet 

City-wide Coastal Flooding Study 
Norfolk, Virginia 
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Numerous former structures may be present and challenging to tie new structures into shore 
1 - Former Pier 
2 - Former Hard Shoreline; possible concrete or piling structures 
3 - Former Bridge 



City of Norfolk, Department of Public Works
Project No. 3627.005

BRAMBLETON BRIDGE PRELIMINARY
SUBSURFACE CROSS SECTION
City-wide Coastal Flooding Study

Norfolk, Virginia
FIGURE 4-2
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City of Norfolk, Department of Public Works
Project No. 3627.005

LIGHT RAIL BRIDGE PRELIMINARY 
SUBSURFACE CROSS SECTION
City-wide Coastal Flooding Study

Norfolk, Virginia
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SWMM SUBCATCHMENTS FOR 
THE HAGUE DRAINAGE AREA
City-wide Coastal Flooding Study

Norfolk, Virginia

1.   City 2008 aerial photograph mosaic provided by City of Norfolk 
      GIS Department.
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FIGURE 6-2
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.
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FIGURE 6-3
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.
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FIGURE 6-4
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:



City of Norfolk, Department of Public Works
Project No. 3627.005

FIGURE 6-5
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.
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FIGURE 6-6
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.
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FIGURE 6-7
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.
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FLOOD DAMAGE ESTIMATES
10YR 24-HR STORM,
TAILWATER = MHHW

City-wide Coastal Flooding Study
Norfolk, Virginia

FIGURE 7-2
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FLOOD DAMAGE ESTIMATES
100YR 24-HR STORM,
TAILWATER = MHHW

City-wide Coastal Flooding Study
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FIGURE 7-3
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FLOOD DAMAGE ESTIMATES
10YR 24-HR STORM,

TAILWATER = 10YR STORM SURGE
City-wide Coastal Flooding Study

Norfolk, Virginia
FIGURE 7-4
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City of Norfolk, Department of Public Works
Project No. 3627.005

FLOOD DAMAGE ESTIMATES
100YR 24-HR STORM,

TAILWATER = 100YR STORM SURGE
City-wide Coastal Flooding Study

Norfolk, Virginia
FIGURE 7-5
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City of Norfolk, Department of Public Works
Project No. 3627.005

City-wide Coastal Flooding Study
Norfolk, Virginia

SUMMARY OF FLOOD DAMAGE ESTIMATES
10YR 24-HR STORM, TAILWATER = 10YR STORM SURGE

FIGURE 7-6

Retail
4%

Municipal
5%

Other
10%

Residental
57%

Retail (business)
24%

Retail
7

Municipal
16 Other

13

Retail 
(business)

81

Residental
185

Number of Buildings Damaged by Flood

Cost Distribution of Flood Damage

Description and example subtypes for the above general categories:
Retail -  Commodity-based businesses (department stores, grocery stores, convenience markets, gas stations, etc)
Retail (business) - Service-based businesses (office buildings, hotels, storage centers, service stations, funeral homes, exercise centers, etc)
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City-wide Coastal Flooding Study
Norfolk, Virginia

SUMMARY OF FLOOD DAMAGE ESTIMATES
100YR 24-HR STORM, TAILWATER = 100YR STORM SURGE

FIGURE 7-7
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SCHEMATIC OF TIDE GATE TYPE OPTIONS 
City-wide Coastal Flooding Study 

Norfolk, Virginia 
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PUMP CURVES FOR SWMM MODELS 
City-wide Coastal Flooding Study 
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FIGURE 9-2
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TAILWATER = 10YR STORM SURGE
ALTERNATIVE: 2 x 60-inch Pumps

City-wide Coastal Flooding Study
Norfolk, Virginia
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:
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FIGURE 9-3
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.
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FIGURE 9-4
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:
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FIGURE 9-5
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:
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FIGURE 9-6
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:
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FIGURE 9-7
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:
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FIGURE 9-8
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1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:
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FIGURE 9-9

12127000

12127000

12130000

12130000

12133000

12133000

34
80

00
0

34
80

00
0

34
83

00
0

34
83

00
0

SWMM RESULTS FOR 100YR 24-HR STORM, 
TAILWATER = 100YR STORM SURGE

ALTERNATIVE: BULKHEAD WALL
City-wide Coastal Flooding Study

Norfolk, Virginia

0 800 1,600 Feet

/

N
:\P

ro
je

ct
s\

36
27

_C
ity

_N
or

fo
lk

\3
62

7-
00

5_
H

ag
ue

\O
ut

pu
ts

\2
01

0_
12

_1
3_

D
ra

ft_
Fl

oo
d_

M
iti

ga
tio

n_
R

ep
or

t\m
xd

\1
1x

17
_F

ig
ur

e_
Te

m
pl

at
e.

m
xd

, 0
1/

14
/1

1,
 k

sp
en

ce
r

LEGEND
Model Nodes

Model Links

Hague Watershed Boundary

Hague Buildings 

Max Depth (ft)
0 - 0.25

0.25 - 0.5

0.5 - 0.75

0.75 - 1

1.0 - 1.25

1.25 - 1.5

1.5 - 1.75

1.75 - 2

2.0 - 2.25

2.25 - 2.5

2.5 - 2.75

2.75 - 3

3.0 - 3.25

3.25 - 3.5

3.5 - 3.75

3.75 - 4

4.0 - 4.25

4.25 - 4.5

4.5 - 4.75

4.75 - 10

1.   City digital elevation model (DEM) hillshade relief generated from 2009
      LiDAR survey conducted by Pictometry, Inc. under contract to the
      City of Norfolk.

Notes:
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