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Section 1- Introduction

Purpose
In the past decade, the City of Hampton has faced several hurricanes, and a number of nor’easters
and/or abnormally high tidal cycles which have caused flood damage to public and private
properties, costing the City, property owners and insurance companies many millions of dollars.
While the property damage due to high winds from these storms was significant, the rise of tidal
waters along Hampton’s extensive Chesapeake Bay coastline and tidally influenced rivers and
creeks also caused widespread property damage. Most of Hampton and its storm drainage facilities
are subject to adverse effects from higher than normal tides, particularly in the coastal areas of
Grandview, Fox Hill, Buckroe, Phoebus, Downtown Hampton and Wythe, and along much of the
Newmarket Creek watershed. In addition to the threat of periodic coastal storms, the City is at risk
from a more pervasive problem- gradual sea level rise which will only make future coastal storms
more damaging. As a result of this potential for worsening tidal flooding, the city has deemed it
appropriate to commission this study of the tidal flood plain to determine the extent of the current
and future flooding problems, to assess the impacts, and to determine what solutions are available to
mitigate or prevent property damage from future tidal flooding events which will most certainly
continue to impact coastal communities such as Hampton.
While there is no cost effective solution to completely eliminate tidal flooding in Hampton, there
are opportunities to reduce the flood damage potential in certain areas of Hampton, by taking
proactive measures, some publically initiated and some private. This Tidal Floodplain Study and
Protection Plan will explain the “why, what, and where ” of tidal flooding in Hampton and will
provide practical solutions to the city and its citizens to better address tidal flooding, thereby
reducing the cost of future tidal flood damage and improving the quality of life in Hampton.
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Background
Since its beginning, even before any development began, Hampton has been subject to periodic
flooding from two primary sources – higher than normal tidal events and storm water runoff from
heavy, prolonged, rainfall events. Because of its relatively low lying elevations over much of the
city, tidal flooding occurs periodically, most notably during hurricanes and nor’easters, although
seasonal high tides can cause flooding, even without any rainfall.

Storm water runoff from major rainfall events can create flooding conditions, mostly affecting the
areas of Hampton which are some distance from the tidal water bodies, such as the Northampton
area. These areas are at higher elevation, but they rely upon long canals and large diameter storm
sewers to drain storm water out to tidal waters. And, as development has occurred over the years,
there has been an increase in the volume of storm water runoff due to an increase in pavement and
other impervious surfaces which do not allow rainfall to soak into the ground. Storm water runoff in
areas close to the tidal waterways tends not to cause as much flood damage, when the tide is in its
normal cycle; however, when a major rainfall event occurs simultaneously with a higher than
normal tide, then no area of Hampton can be considered immune from flood damage. Such damage
may range from just street flooding, which can affect citizen access to and from their homes and
emergency vehicle access, to street and yard flooding which can cause damage to parked cars,
garages and sheds, to structural flooding of homes, particularly those structures built on a slab,
which have living spaces at lower elevations than similarly located houses built above a crawl
space.

Storm water runoff problems can be addressed in a number of ways, and Hampton has undertaken
extensive efforts to study these drainage problem areas, and to devise plans for more frequent
maintenance of its storm drainage system, and for making capital improvements where appropriate
to increase the capacity of the storm water conveyance channels to reduce flooding from major
rainfall events. It should be noted that even the most well maintained storm drainage system
will not be able to handle storms of the highest intensities, where the rainfall is of such a
magnitude, that the design capacity of the storm sewer system is exceeded. In these cases, it is
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not usually cost effective to increase the capacity of the storm sewer system, if the only impacts are
short term minor flooding of streets and yards, with minimal property damage and disruption to
traffic. There are other practical obstacles to increasing storm sewer system capacity such as a lack
of space to place additional pipes where the adjacent buildings are too close or where there is not
sufficient depth of cover to place a larger pipeline. Hampton is addressing, through its capital
improvement plan, those drainage problem areas where the public benefits of an upgrade in the
drainage system capacity would exceed the costs of the upgrade.

When dealing with tidal flooding, Hampton is facing an impossible challenge to eliminate this
problem. Mother Nature determines how high the tide will rise during any given tide cycle/event,
and this tide level will spread out onto the land strictly based on the topography (elevations) of the
area. Short of building levees around portions of the city, similar to what the city of New Orleans
has done, which would have an astronomical cost with major environmental impacts, there will
always be periodic tidal flooding which will continue to impact the properties in the lower lying
areas of Hampton

And, with the expected continuing rise of sea level (sometimes referred to as

“SLR”- which will be discussed later in this report), tidal flooding will only worsen. Further, even if
a levee system was constructed to protect the lower lying sections of Hampton, no matter what the
top elevation of the levee was, it would always be at risk of being overtopped in an extreme tidal
event, such as was experienced in New Orleans during Hurricane Katrina.

One of the challenges of this report is to educate the citizens of Hampton on the inevitability of
tidal flooding. Further, there are some misperceptions that government inaction or current
development practices are somehow worsening the tidal flood levels. It is accurate that some
developments were allowed to fill in lower lying areas, prior to the development of flood mapping
in 1976, and that these areas are now subject to tidal flooding. However, since 1976, Hampton has
done a thorough job of enforcing land development ordinances to reduce tidal flood damage
potential. Also, some citizens have spoken out about more recent developments with filling that
occurred in the areas along Armistead Avenue near Newmarket Creek, in the tidal flood plain, and
this study will address why these developments do not affect the tidal flood height, despite some
citizen’s perception to the contrary.
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This Study was recommended as a strategy in the Comprehensive Waterway Management
Plan, which was completed in 2012 by a Citizen’s Steering Committee. This study will include
the elements of that Plan as developed by the Tidal Flooding subcommittee of the overall
Steering Committee.

Tides and the Tidal Floodplain
Tides are the natural rise and fall of sea level that occurs continuously along coastal shorelines due
to the effects of the earth’s rotation and the gravitational pull of the Moon, and to a lesser extent, the
gravitational pull of the Sun. Tidal cycles and tidal heights vary around the world due to factors
such as water body depth and bottom configuration, shoreline topography, ocean currents, wind
speed/direction and other factors such as the alignment of the Sun and the Moon. In Hampton
Roads, tide cycles occur twice daily, with approximately six hours between low tide and high tide.
Published tide tables at specific locations are available on the Internet to show the daily times for
each low and high tide, and these lows and highs tide times shift about an hour each day. Also,
these tide tables typically show time adjustments for low and high tides, for various locations
around the Bay. (The farther a location is from the Atlantic Ocean, the greater the adjustment, since
it takes time for the rising water level to flow up the Chesapeake Bay from the ocean) The
difference between the elevation of the high tide and the low tide is referred to as “tidal range” and
the average tidal range in Hampton Roads is approximately 2.5 feet. This range varies with each
tidal cycle.
When the Moon is closest to earth, and/or when there are easterly winds along the coast, tidal levels
can rise several feet above normal, even when there is no storm event. With an abnormally high
tide, whether due to the gravitational effects and/or easterly winds and/or a storm event, the tidal
water spreads out beyond the banks of the Chesapeake Bay and along creeks, rivers and other
waterways connected to the Bay, onto land that is referred to as the “tidal floodplain”. Because
Hampton is so low in elevation and so flat, a higher than normal tide will spread out overland much
farther than most people realize. And, because the tidal flow rises and spreads out overland without
making a sound, it can surprise homeowners and motorists who may not be aware of the
approaching flooding.
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Currently, the “still water” tidal floodplain for Hampton is all lands under 8.5’ elevation above
mean sea level, which encompasses over one half of the land area of the city. For areas of the city
that are in close proximity to the Chesapeake Bay, where wave action is common, flood water
elevations can reach as high as 12’ above mean sea level, measured from the crest of a wave. These
elevations were derived from floodplain models developed by the Federal Emergency Management
Agency (FEMA) based on a one hundred year storm event (an event that has a 1/100th probability of
occurring in any year). This one hundred year floodplain elevation is subject to change over time as
sea level data is updated and as flood modeling is refined.
And, sea level rise is gradually changing the current “normal” tide levels and this will be
discussed elsewhere in this report.

Hampton Tidal Floodplain Study and Protection Plan - September 2014

Page 7 of 99

Section 2- Executive Summary
Tidal flooding in the lower lying areas of Hampton is inevitable due to its proximity to the
Chesapeake Bay and the Atlantic Ocean, as evident from the satellite photograph of the
Peninsula shown on the cover of this report. The same tidal threat affects all lower lying areas
throughout the Hampton Roads region, (which was formerly known as the “Tidewater Area”- and
for good reason). And, tidal flooding is increasing in severity due to more frequent major storm
activity, gradual sea level rise, land subsidence and other factors.
There have been a higher number of major storm events in the past 10 years as compared to the past
years. Experts from the National Oceanic and Atmospheric Administration (NOAA) attribute this
increase in storm activity to a return to normal weather patterns after a lull from major storm
activity over the past 25 years or so. Statistical data of major storms over the past two centuries
show that current major storm activity is consistent with historical records, and the previous quarter
century has been abnormally mild, which may have given newer coastal residents (who have not
lived through the major storms of the distance past), a false sense of security.
Unlike storm activity, which is returning to the “old normal”, sea level rise is a relatively new
phenomenon. Sea level rise has been attributed to several causes including gradual ocean current
changes, which are more pronounced in the mid-Atlantic region, global climate change which is
reducing the glacial ice pack and adding more water to the oceans, subsidence of the land around
the Chesapeake Bay due to the effects of an ancient meteor impact in the Bay, and from ground
water withdrawals which are causing soils to consolidate. Modeling of the sea level rise trends in
the lower Chesapeake Bay has resulted in predictions of sea level rise over the remainder of this
century that range from one and a half feet to more than five feet. Both graphical and tabular data
on predicted sea level rise for the remainder of this century are provided elsewhere in this
report.
Regardless of which prediction of future sea level rise proves accurate, there will be consequences
to Hampton, in terms of losses to the natural environment ( wetlands inundation and wildlife habitat
lost), and in terms of damage to public infrastructure, (roads and public lands/buildings), and to
private properties. The magnitude of that tidal flooding damage, depending on which sea level rise
prediction holds true, ranges from $6B to over $9B, according to a study recently completed by the
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Hampton Roads Planning District Commission (HRPDC).

This report includes detailed information on public property/facilities that are at risk from
tidal flooding, and the value of that infrastructure exceeds $400 million. A table is provided in
Section 4 of the report with a list of those public properties and their assessed values.
There are a number of approaches to mitigating the effects of sea level rise and tidal flooding,
including levees, floodwalls, tide gates, raising/filling land and elevating structures, and modifying
structures to reduce potential flood damage. Some of these approaches, such as levees, are usually
not cost effective except in very limited circumstances. However, there are several public project
opportunities for mitigating tidal flooding which may offer substantial benefits exceeding the
project cost, and these projects are described later in this report. There are also other “nonstructural” measures that can be taken to reduce flood damage potential such as changes in zoning
and development regulations in tidal flood prone areas.
The burden of mitigating for tidal flooding should not fall only on the public sector. Property
owners have an obligation to educate themselves on tidal flooding and to take measures to protect
their properties, and to ensure they know what to do in the event of a weather- related emergency.
There is a wealth of literature available from various federal, state and local sources directed at
homeowners for dealing with tidal flooding. And, as part of this study, a pamphlet has been
prepared entitled, “A Citizen’s Guide to Tidal Flooding” which summarizes much of the
information available on tidal flooding and provides specific information about dealing with
tidal flooding tailored to Hampton homeowners, including emergency contacts, website
references with links to important documents and street flooding/evacuation information.
This study also provides some information on what other area localities, along with regional, state
and federal agencies are doing in response to the threat of tidal flooding. This region is fortunate to
have a number of entities with appropriate expertise such as Old Dominion University, the Virginia
Institute of Marine Science, the US Army Corps of Engineers, and the Hampton Roads Planning
District Commission, to name a few, who have may significant contributions to the body of
knowledge with regard to sea level rise and its impacts on Hampton Roads. And, the state
legislature is now discussing what resources it can provide to address the problem.
A significant component of this study is a series of Hampton tidal flood maps have been produced
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in hard copy, and which are also available online, for use by Hampton citizens, engineers, planners
and emergency services personnel to see how the tidal water will spread out over land in
neighborhoods at various tidal heights above a normal high tide. Using the maps, any homeowner
will be able to find their home on a specific map sheet and see at what tidal height above a
normal high tide that their street, yard and/or house will be subject to tidal flooding. Previous
tidal flood maps available through regional, state or federal sources are at a much smaller scale,
making them harder to interpret and less useful to individual homeowners. This new map set will
“bring home” the risk of tidal flooding. Also included in this report are street flooding
spreadsheets which give citizens (and emergency services personnel) information on how high deep
tidal flood waters may be in street segments prone to tidal flooding based on the estimated height of
the tide, so evacuation routes can be more safely planned and so street closures can be better
planned and implemented.
Note: This report does not discuss the federal flood insurance program or the increasing cost
to homeowners for flood insurance as a result of recent changes in that federal program.
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Section 3-Why is Sea Level Rising? How high will it rise?
Hampton and the entire Hampton Roads area, as well as the entire Atlantic coastline, are seeing a
gradual increase in tidal levels. In fact, Hampton Roads, because of its mid- Atlantic location is
experiencing more severe tidal impact than other areas along the Atlantic coastline.
Sea level rise is believed to be caused by several factors, including warming ocean temperatures
and melting ice caps, changing ocean currents, subsidence of the land about the Chesapeake Bay
from natural settlement and/or declining water tables due primarily to groundwater withdrawals.
There is also a misconception that tidal flooding is worsening in Hampton due to filling that has
occurred in the tidal floodplain, where land development has taken place. The most talked about
development of this type in Hampton was the Home Depot site construction on Armistead Avenue,
which occurred in the late 1990’s. That development involved the placement of several feet of fill
material over approximately 16 acres of lower lying land that was above the tidal wetlands limits
(there are no local, state or federal environmental regulations prohibiting such filling as long as
there are no impacts to tidal or non-tidal wetlands. The city did require erosion control
permits/measures for the filling in that development in order to prevent silt- laden storm water
runoff from flowing into Newmarket Creek during land disturbance activities on the site). More
recently, an apartment/townhouse complex was built down the street from the Home Depot site, and
that development also involved filling on lower lying lands in the tidal floodplain. Both of these
developments certainly did reduce the tidal floodplain storage by the volume of the fill that was
placed on those sites. But did that filling cause the tidal level to increase?
Some citizens believe that the result of that filling has been more frequent, more severe tidal
flooding in nearby neighborhoods, such as Riverdale and Windsor Terrace. Clearly there has been
more tidal flooding in those neighborhoods in recent years and clearly there has been filling in the
nearby tidal flood plain, so it is natural to assume that the two actions are related. However, there is
no true “cause and effect” relationship in this case. This is because the tidal flood height is not
affected by “minor filling” compared to the vast size of the tidal floodplain like the Chesapeake Bay
watershed. An analogy would be like putting a “bb in a swimming pool”, which would have a
negligible effect on the water level in the pool, due to the vast difference in mass of the bb
compared to the volume of the water in the pool. Another way to consider the impacts of filling in
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the tidal flood plain would be to imagine dredging out an amount of material from the bottom of the
nearby Back River that was equal in volume to the fill material deposited for the development of the
Home Depot and the nearby apartments. This would negate the loss of storage volume for tidal
waters in the area, but would it lower the tide levels? The answer is “no”, because the Bay is so
vast, and the added storage volume would be negligible and tidal levels would be unaffected.
The answer would be different if the filling was occurring in a “riverine” setting, such as along the
Mississippi River, or in more hilly communities, where there is a single waterway draining a large
area. In those areas, flood levels from storm water runoff can be greatly affected by any changes in
the depth or width of the drainage way/waterway and the adjacent floodway. In a riverine setting,
flooding and flood damage are common following an intense, prolonged rainfall. The extent of
riverine flooding can be predicted with reasonable accuracy, based on the size of the upstream
watershed, the intensity and duration of the rainfall upstream, the land coverage and
slope/width/depth of the waterway. History has taught communities subject to riverine flooding
many lessons in properly managing development in that kind of floodway.
But, tidal flooding is different from a riverine flooding. The tidal floodplain is widespread, and
the tide flood height is not determined by the amount of rainfall, but rather by Mother
Nature, regardless of how high or low the surrounding land may be. Filling or dredging in the
tidal floodplain along the Chesapeake Bay and its tributaries has a negligible effect on the tidal
levels. This can be further demonstrated by the example of the establishment of Craney Island- the
manmade dredge spoils landform located in the Hampton Roads waterway along Portsmouth’s
waterfront at the mouth of the Elizabeth River. This large land feature has been created over many
years by placing dredge spoils in the waterway and it has had no impact on sea levels along any of
the waterways in that area.

With regard to tidal flooding and/or gradual sea level rise, no one can say with certainty how
high the tides will be in the future. There have been many scientific models developed which look
at the trends of sea level changes and which show the probabilities of various predictions, which
range from a few inches to over four feet over the next century. A study prepared in 2012 by
HRPDC included graphs prepared by the US Army Corps of Engineers which depict sea level rise
predictions at various tide gauge stations around the lower Chesapeake Bay, one of which is shown
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below (at the Sewell’s Point Tide Gauge station in Norfolk at the mouth of the Elizabeth River,
which is the closest gauge to Hampton’s shoreline).

This graph shows the predicted elevation of sea level in five year increments for low, medium and
high rates of increasing sea level rise. (Note that the units are shown in meters)

The Virginia Institute of Marine Science (VIMS) has also published a sea level rise projection as
part of its Recurrent Flooding Study, published in January, 2013, which used information from the
National Climate Assessment. The graph below depicts VIMS various sea level rise scenarios
through the remainder of the century, with predictions in the year 2100 varying from 1.5 feet to as
much as 7 feet above the sea level that existed in 1992.
According to the VIMS study, “Given what is currently known, it seems reasonable to
anticipate that sea level in Virginia will be 1.5 feet higher than it is presently sometime in the
next 20 to 50 years. This is a time frame that makes consideration of potential impacts
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relevant for home mortgages and most public infrastructure (e.g. roads, schools, fire
stations)”.

Because of the variations in sea level rise models and predictions, and the uncertainty that variation
creates with local planning efforts, the state has convened a committee to develop a “comprehensive
and coordinated effort to address recurrent flooding”, and to report the results to the General
Assembly in 2015.
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Section 4- What’s at Risk?
Flooding from gradual sea level rise and from periodic higher than normal tides/storm tides
threatens roadways, public properties/public facilities and private properties, both residential and
commercial, in a large portion of the city of Hampton. In addition, tidal flooding affects
environmental sensitive areas along the coastline, and it raises the risk of contamination of our
waterways due to chemical spills caused by flood damaged storage tanks, and overflows of
untreated sewage from pumping stations and treatment facilities. Also, tidal flooding puts other
utilities at risk that serve our daily needs, including electrical substations, water treatment and
pumping facilities, and communications facilities, with far reaching impacts to the quality of life.

Roadways
Roadways that become regularly inundated by tidal waters (or by storm water runoff) are subject to
more rapid deterioration as the subgrade under the roadway becomes saturated and loses some of its
ability to support traffic loads. This leads to premature pavement failures such as settlement,
cracking and potholing which can amount to a significant public expense for road repair depending
on the severity and duration of the flooding.
In addition to physical damage to roadways from tidal flooding, such flooding can negatively affect
commuting and evacuation routes along arterial and collector streets, leading from residential areas
of Hampton. Most noteworthy of these streets is Beach Road, in the Grandview area, between
Dandy Point Road and Canal Road, where Long Creek crosses under Beach Road. There, the
pavement elevation is less than one foot above a normal high tide level and it is susceptible to
flooding several times a year from higher tides, affecting hundreds of residents in Grandview and
Grandview Shores.
Another high profile tidal flood prone roadway is southbound Armistead Avenue between Freeman
Drive and the Home Depot Store. The pavement elevation on this roadway segment is only several
feet above a normal high tide making it also susceptible to tidal flooding several times a year. The
photo below was taken on October 29th, 2012, in the aftermath of Hurricane Sandy, and it shows
the extent of tidal flooding along this roadway and the vehicle that unsuccessfully attempted to
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drive through the flood waters.
Flooded streets from tidal events or rainfall events present challenges to emergency personnel who
must decide if and when a street should be closed before the water level gets too high such that it is
unsafe for motorists. And, Public Works staff is typically pressed into service to provide, set up and
maintain barricades and other warning devices to keep motorists off flooded streets, taking away
resources from other maintenance and operational responsibilities.

There are a number of other lower lying residential, collector and arterial street segments around the
city that typically flood from tidal action. A list of only the tidally influenced collector and arterial
streets can be found in the Table below, since these streets carry the most vehicles around the city.
This Table lists the applicable street segments, and shows the location/elevation of the lowest point
in that street and, based on varying tidal heights above a normal high tide, the depth of the flood
water in the street at that low point can be determined. Presuming a resident or business owner is
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aware of an appropriate evacuation route in the event of a major tidal event, the information in the
Table can be used to see how deep the floodwater is likely to be in the subject street based on the
predicted tidal height for any event (typically expressed by the media as “ tides running about “x”
feet above normal”), so citizens can make an informed decision about whether their vehicle can
traverse those floodwaters along a particular street (if the street has not already been closed by the
city). This information can also be used by the City’s emergency personnel to assess what streets
should be closed based on the predicted height of the tide during an event, and what to advise
motorists to do in terms of using alternate routes that are along higher ground. Note that while the
residential streets subject to tidal flooding are not shown in the Table, citizens interested in
determining when the residential streets in their neighborhood might flood from higher than normal
tides can utilize the tidal floodplain mapping provided as a part of this study to find that answer.
(Section 8 of this study has more information on the tidal flood mapping).
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Hampton Tidal Floodplain Study
Table Showing Collector and Arterial Streets Flood Water Depths @ Various
Locations and @ Various Tidal Heights above Normal High Tide
Predicted Flood Height Above Normal High Tide (Feet)
Collector and Arterial Streets - Street Flooding Locations
Aberdeen Rd, south of Granger Dr
Beach Rd @ Sharon Bass Dr
Beach Rd, between Horton Rd and Hall Rd
Beach Rd, east of Dandy Point Rd
Beach Rd, east of Grundland Dr
Big Bethel Rd, south of Joynes Rd
Briarfield Rd, east of Northwood Dr
Bridge St @ Marrow Rd
Bridge St @ Rudd Ln
Charlton Dr, north of Wheatland Dr
Chesapeake Blvd @ Hampton Rds Ave
Chesapeake Blvd @ Robinson Rd
E. Mellen St @ Water St
Eaton St @ Lincoln St
Fifth Street, south of Rogers Ave
Fort Worth St, south of Hildalgo Dr
Fox Hill Rd @ Old Buckroe Rd
Fox Hill Rd, east of Willow Oaks Blvd
Fox Hill Rd, north of Mercury Blvd
Hall Rd, north of Fox Gate Way
Harris Creek Rd, south of Edinburgh La
Joynes Rd @Sheralyn Pl
Kecoughtan Rd @ Little Farms Ave
Kecoughtan Rd, north of E. Sunset Rd
LaSalle Ave, south of Kecoughtan Rd
LaSalle Ave@ Tide Mill Ln
N. 1st Street, north of Pilot Ave
N. Armistead Ave @ Queen St
N. Armistead Ave, east of Freeman Dr
N. King St, south of I64 overpass

Pavement
Tidal Flood Map # Elevation
149
7.0
121
4.0
113
4.0
114
3.0
114
2.0
156
6.5
157
6.0
159
5.0
151
4.0
134
3.5
164
6.0
168
4.0
160
5.0
151
5.0
138
2.0
128
5.0
129
5.0
128
5.0
135
5.0
122
3.0
113
2.0
148
6.0
164
6.0
159
4.0
165
5.0
126
7.0
138
4.0
151
5.0
142
5.0
143
4.0

1

2

0
0
0
0
0.1
0
0
0
0
0
0
0
0
0
0.1
0
0
0
0
0
0.1
0
0
0
0
0
0
0
0
0

3

0
0
0
0.1
1.1
0
0
0
0
0
0
0
0
0
1.1
0
0
0
0
0.1
1.1
0
0
0
0
0
0
0
0
0

4

0
0.1
0.1
1.1
2.1
0
0
0
0.1
0.6
0
0.1
0
0
2.1
0
0
0
0
1.1
2.1
0
0
0.1
0
0
0.1
0
0
0.1

5

0
1.1
1.1
2.1
3.1
0
0
0.1
1.1
1.6
0
1.1
0.1
0.1
3.1
0.1
0.1
0.1
0.1
2.1
3.1
0
0
1.1
0.1
0
1.1
0.1
0.1
1.1

6

Flood Water Depth
0
0.1
2.1
3.1
2.1
3.1
3.1
4.1
4.1
5.1
0
0.6
0.1
1.1
1.1
2.1
2.1
3.1
2.6
3.6
0.1
1.1
2.1
3.1
1.1
2.1
1.1
2.1
4.1
5.1
1.1
2.1
1.1
2.1
1.1
2.1
1.1
2.1
3.1
4.1
4.1
5.1
0.1
1.1
0.1
1.1
2.1
3.1
1.1
2.1
0
0.1
2.1
3.1
1.1
2.1
1.1
2.1
2.1
3.1

7

8

1.1
4.1
4.1
5.1
6.1
1.6
2.1
3.1
4.1
4.6
2.1
4.1
3.1
3.1
6.1
3.1
3.1
3.1
3.1
5.1
6.1
2.1
2.1
4.1
3.1
1.1
4.1
3.1
3.1
4.1

9

2.1
5.1
5.1
6.1
7.1
2.6
3.1
4.1
5.1
5.6
3.1
5.1
4.1
4.1
7.1
4.1
4.1
4.1
4.1
6.1
7.1
3.1
3.1
5.1
4.1
2.1
5.1
4.1
4.1
5.1

10

3.1
6.1
6.1
7.1
8.1
3.6
4.1
5.1
6.1
6.6
4.1
6.1
5.1
5.1
8.1
5.1
5.1
5.1
5.1
7.1
8.1
4.1
4.1
6.1
5.1
3.1
6.1
5.1
5.1
6.1

Notes:
1. "Normal" high tide currently at elevation 1.1 (NAVD 88 Datum).
2. Pavement elevations were taken from the City's Geographic Information System.
3. Cells are highlighted where flood water depth is 1 foot or greater.
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4.1
7.1
7.1
8.1
9.1
4.6
5.1
6.1
7.1
7.6
5.1
7.1
6.1
6.1
9.1
6.1
6.1
6.1
6.1
8.1
9.1
5.1
5.1
7.1
6.1
4.1
7.1
6.1
6.1
7.1

Hampton Tidal Floodplain Study
Table Showing Collector and Arterial Streets Flood Water Depths @ Various
Locations and @ Various Tidal Heights above Normal High Tide
Predicted Flood Height Above Normal High Tide (Feet)
Collector and Arterial Streets - Street Flooding Locations
N. King Street, north of Boeing Ln
N. Mallory St, north of Darby Ave
Old Buckroe Rd, north of Buckroe Ave
Pembroke Ave @ Myrtle Street
Pembroke Ave @ River Street
Power Plant Parkway, south of Pine Chapel
Rogers Ave, east of Old Buckroe Rd
S. Willard Ave @ Downes St
Semple Farm Rd, east of Bellgrade Dr
Semple Farm Rd, east of Middle Rd
Settlers Landing Rd @ Wine St
Wythe Creek Rd@ bridge into Poquoson

Pavement
Tidal Flood Map # Elevation
127
5.0
145
5.5
137
6.0
144
3.0
152
3.5
149
5.0
137
3.0
160
4.0
103
7.0
110
4.0
151
5.0
101
4.0

1

2

0
0
0
0
0
0
0
0
0
0
0
0

3

0
0
0
0.1
0
0
0.1
0
0
0
0
0

4

0
0
0
1.1
0.6
0
1.1
0.1
0
0.1
0
0.1

5

0.1
0
0
2.1
1.6
0.1
2.1
1.1
0
1.1
0.1
1.1

6

Flood Water Depth
1.1
2.1
0.6
1.6
0.1
1.1
3.1
4.1
2.6
3.6
1.1
2.1
3.1
4.1
2.1
3.1
0
0.1
2.1
3.1
1.1
2.1
2.1
3.1

7

8

3.1
2.6
2.1
5.1
4.6
3.1
5.1
4.1
1.1
4.1
3.1
4.1

9

4.1
3.6
3.1
6.1
5.6
4.1
6.1
5.1
2.1
5.1
4.1
5.1

10

5.1
4.6
4.1
7.1
6.6
5.1
7.1
6.1
3.1
6.1
5.1
6.1

Notes:
1. "Normal" high tide currently at elevation 1.1 (NAVD 88 Datum).
2. Pavement elevations were taken from the City's Geographic Information System.
3. Cells are highlighted where flood water depth is 1 foot or greater.
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6.1
5.6
5.1
8.1
7.6
6.1
8.1
7.1
4.1
7.1
6.1
7.1

City Property/Facilities
There are a number of City or School Board owned properties in the current/ future tidal floodplain,
some of which are recreation areas with minimal or no improvements, which would not be at risk of
significant damage in a tidal flooding event, and some of which have been developed with
structures such as sewage pumping stations, fire stations, schools, office buildings and other public
facilities, which could be severely damaged in a tidal flooding event.
A listing of the public properties with structures in the tidal floodplain is provided in the Table on
the next page. The Table lists 127 properties and shows the name of the building on the property,
the owner of the property (City or School Board), the property address, the assessed value of the
building on the property, (based on the City Assessment records), and the approximate finished
floor elevation of the structure on the property (finished floor elevation information provided by the
city, if known). As seen on page four of the Table, the approximate value of all of the public
properties with structures in the tidal floodplain is over $400 million. (Note: This Table also
excludes publicly owned properties that were purchased for redevelopment purposes that may still
have small structures such as single family houses or trailers).
It is beyond the scope of this study to develop specific plans for protecting each structure on
every public property from tidal flood damage; however, it is recommended that a future
study be undertaken to do just that. (The City is already working with the US Army Corps of
Engineers on a Resiliency Study of sewage pumping stations as part of the Corps Floodplain
Management Program).
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Hampton Tidal Floodplain Study
Table Showing City and School Board Owned Facilities on
Properties at or Below Elevation 10 (With Structures)
Number

Use

Owner

Address

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Adult and Alternative Learning Center
Armory
Bluebird Gap Farm
BMX Track Buildings
Buckroe Beach Life Guard Station
Buckroe Beach Park Pier
Buckroe Comfort Station
Building
Carmel Center
Carousel Park
Channel 47
Circuit Court
City Hall
Cousteau Society
Fire Garage
Fire Station #4 Secondary Lot
Fire Station 4 Buckroe
Fire Station 5 - Fox Hill
Fire Station 7 - Willow Oaks
Fire Station 9 - Briarfield Park
Fleet Operations
George Wythe Law Library
Gosnolds Hope Park
Hampton Coliseum
Hampton History Museum
Hampton Roads Convention Center
Juvenile Detention
Juvenile Intake Office
Office of Human Affairs
Old Hampton Community Center
Sewage Pumping Station 10

HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF

1300 THOMAS ST
504 N KING ST
60 PINE CHAPEL RD
E LITTLE BACK RIVER RD
N 1ST ST
1 RESORT BLVD SOUTH
RESORT BLVD SOUTH PARCEL 2
1259 N KING ST
136 KINGS WAY
602 SETTLERS LANDING RD
418 W MERCURY BLVD
101 KINGS WAY
22 LINCOLN ST
710 SETTLERS LANDING RD
300 SPRINGFIELD AVE
2410 E PEMBROKE AVE
2412 E PEMBROKE AVE
416 BEACH RD
176 FOX HILL RD
1590 BRIARFIELD RD
419 N ARMISTEAD AVE
101 KINGS WAY
901 E LITTLE BACK RIVER RD
1000 COLISEUM DR
105 W QUEENS WAY
1610 COLISEUM DR
4315 KECOUGHTAN RD
35 WINE ST
700 SHELL RD
201 LINCOLN ST
27 LAKE FERGUSON CT

Notes:
1.
2.
3.
4.

Assessed
Improvement
Value
$
5,576,100.00
$
572,100.00
$
173,200.00
No Value Listed
No Value Listed
$
578,300.00
$
486,600.00
No Value Listed
$
1,831,600.00
$
1,002,600.00
$
248,000.00
$
5,284,200.00
$ 47,250,100.00
$
1,152,000.00
$
1,100.00
No Value Listed
$
531,100.00
$
664,800.00
$
468,300.00
$
1,172,100.00
$
4,465,500.00
$
5,284,200.00
$
256,300.00
$ 30,505,200.00
$
3,440,900.00
$ 72,637,500.00
$
557,400.00
$
218,200.00
$
1,080,400.00
$
2,617,200.00
$
75,000.00

Finished
Floor Elev.
NAVD 88

Finished Floor
Elev.
NGVD 29
10.6
9.7

8.0
9.7
9.0
11.4
10.1
11.1
9.0
7.8

5.9
12.2
15.4
11.2
10.1
6.5
9.6
8.9
12.7
9.2
11.0
8.4

This listing does not include City and School Board properties that are undeveloped (without structures).
Finished floor elevations were provided by the City of Hampton (if available).
This listing of City and School Board owned facilities and assessed values was derived from the City Assessors records.
To convert building finished floor elevations in the table from the NGVD 29 datum to the NAVD 88 datum, .81 feet should be subtracted from the NGVD 29 elevation.
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Hampton Tidal Floodplain Study
Table Showing City and School Board Owned Facilities on
Properties at or Below Elevation 10 (With Structures)
Number

Use

Owner

Address

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Sewage Pumping Station 102
Sewage Pumping Station 105
Sewage Pumping Station 107
Sewage Pumping Station 11
Sewage Pumping Station 112
Sewage Pumping Station 113
Sewage Pumping Station 114
Sewage Pumping Station 115
Sewage Pumping Station 118
Sewage Pumping Station 119
Sewage Pumping Station 121
Sewage Pumping Station 122 and Air Power Park
Sewage Pumping Station 123
Sewage Pumping Station 125
Sewage Pumping Station 13
Sewage Pumping Station 133
Sewage Pumping Station 134
Sewage Pumping Station 14
Sewage Pumping Station 147
Sewage Pumping Station 15
Sewage Pumping Station 152
Sewage Pumping Station 154
Sewage Pumping Station 16
Sewage Pumping Station 164
Sewage Pumping Station 17
Sewage Pumping Station 18
Sewage Pumping Station 19
Sewage Pumping Station 21
Sewage Pumping Station 22
Sewage Pumping Station119
Sewage Pumping Station 24

HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF

2715 KECOUGHTAN RD
2719 RYLAND RD
500 MICHIGAN DR
45 AMBROSE LN
19 EVANS ST
1030 LEON LN
927 THORNHILL DR
49 BIG BETHEL RD
COLISEUM DR
17 FREEMAN DR
40 WESTMINISTER DR
413 W MERCURY BLVD
21 RIVERDALE DR
144 MARCELLA RD
1332 ANDREWS BLVD
119 DEERFIELD BLVD A
64 TIDE MILL LN
501 E PEMBROKE AVE
115 SEMPLE FARM RD
200 BOXWOOD POINT RD
203 CHALLENGER WAY
16 APPALOOSA CT
1 EBERLY TER
4323 KECOUGHTAN RD
121 REDWOOD ST
100 SELDENDALE DR
100 SELDENDALE DR
5 SELDENDALE DR
279 W GILBERT ST
42 FREEMAN DR
40 LONGWOOD DR

Notes:
1.
2.
3.
4.

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Assessed
Improvement
Value
74,300.00
59,000.00
52,800.00
13,900.00
47,900.00
75,000.00
9,800.00
36,600.00
123,200.00
123,200.00
51,700.00
328,900.00
58,500.00
50,500.00
123,200.00
123,200.00
63,200.00
123,200.00
91,400.00
123,200.00
123,200.00
79,200.00
79,200.00
11,700.00
83,800.00
19,400.00
19,400.00
123,200.00
65,400.00
48,200.00
123,200.00

Finished
Floor Elev.
NAVD 88
7.6
11.7
7.0
9.9
7.5
6.5
5.7
7.0
9.0
6.5
4.2
3.0
6.5
7.7
6.7
9.4
9.0
6.0
7.8
6.7
8.0
9.7
7.0
5.0
8.0
15.0
17.5
7.0
6.5
6.5
8.7

Finished Floor
Elev.
NGVD 29

8.9 Air Power Park

This listing does not include City and School Board properties that are undeveloped (without structures).
Finished floor elevations were provided by the City of Hampton (if available).
This listing of City and School Board owned facilities and assessed values was derived from the City Assessors records.
To convert building finished floor elevations in the table from the NGVD 29 datum to the NAVD 88 datum, .81 feet should be subtracted from the NGVD 29 elevation.

Hampton Tidal Floodplain Study and Protection Plan - September 2014

Page 22 of 99

Hampton Tidal Floodplain Study
Table Showing City and School Board Owned Facilities on
Properties at or Below Elevation 10 (With Structures)
Number

Use

Owner

Address

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

Sewage Pumping Station 26
Sewage Pumping Station 27
Sewage Pumping Station 3
Sewage Pumping Station 30
Sewage Pumping Station 31
Sewage Pumping Station 32
Sewage Pumping Station 33
Sewage Pumping Station 34
Sewage Pumping Station 35
Sewage Pumping Station 36
Sewage Pumping Station 37
Sewage Pumping Station 38
Sewage Pumping Station 4
Sewage Pumping Station 41
Sewage Pumping Station 42
Sewage Pumping Station 43
Sewage Pumping Station 44
Sewage Pumping Station 45
Sewage Pumping Station 46
Sewage Pumping Station 47
Sewage Pumping Station 48
Sewage Pumping Station 51
Sewage Pumping Station 7
Small Building
Small Building
Vacant Building
Virginia Air and Space Center
Woodlands Golf Course
Woodlands Golf Course
Woodlands Golf Course Adj
Woodlands Golf Course Adj

HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF
HAMPTON CITY OF

42 WESTMORELAND DR
370 WOODLAND RD
104 COLLEGE PL
901 N 1ST ST
2302 ANDREWS BLVD
201 TAPPAN AVE
1763 LAFAYETTE DR
4 HAMPSHIRE DR
6 WALKER'S LANDING LN
301 APOLLO DR
909 E LITTLE BACK RIVER RD
70 HAYWAGON TRL
104 CARNEGIE ST
101 A ADMIRAL CT
29 HARRIS LANDING RD
474 FORT WORTH ST
64 HALL RD A
110 WIND MILL POINT RD
100 GRUNDLAND DR
3 BONITA DR
21 ASHE MEADOWS DR
9000 SOUTHALL LNDG
6 HENDERSON LN
100 MAPLE AVE
4327 KECOUGHTAN RD
W QUEEN ST
600 SETTLERS LANDING RD
610 OAKLAND AVE
9 WOODLAND RD
140 W COUNTY ST
W COUNTY ST

Notes:
1.
2.
3.
4.

Assessed
Improvement
Value
$
47,000.00
$
123,200.00
$
62,000.00
No Value Listed
$
123,200.00
$
108,500.00
$
123,200.00
$
65,400.00
$
79,200.00
$
123,200.00
$
69,600.00
$
50,000.00
$
62,000.00
$
10,200.00
$
123,200.00
$
123,200.00
$
123,200.00
$
123,200.00
$
380,300.00
$
123,200.00
$
75,000.00
$
123,200.00
$
123,200.00
$
20,200.00
$
34,600.00
$
74,800.00
$ 27,842,900.00
$
61,200.00
$
804,000.00
$
297,400.00
$
1,143,700.00

Finished
Floor Elev.
NAVD 88
8.0
8.5

Finished Floor
Elev.
NGVD 29

8.0
0.0
7.6
8.0
6.0
7.0
10.0
10.7
6.0
8.0
7.0
7.9
5.4
6.0
8.0
5.0
6.0
5.5
7.7
9.5

4.3
15.0
12.8

This listing does not include City and School Board properties that are undeveloped (without structures).
Finished floor elevations were provided by the City of Hampton (if available).
This listing of City and School Board owned facilities and assessed values was derived from the City Assessors records.
To convert building finished floor elevations in the table from the NGVD 29 datum to the NAVD 88 datum, .81 feet should be subtracted from the NGVD 29 elevation.
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Hampton Tidal Floodplain Study
Table Showing City and School Board Owned Facilities on
Properties at or Below Elevation 10 (With Structures)
Number

Use

Owner

Address

94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

Aberdeen Elementary School
Asbury Elementary School
Barron Elementary School
Booker Elementary School
Bryan Elementary School
Burbank Elementary School
Cary Elementary School
Cooper Elementary School
Eaton Middle School
Hampton High School
Jones Middle School
Kecoughtan High School
Langley Elementary School
Lee Elementary School
Lindsay Middle School
Machen Elementary School
Mary Peake Center and Sewage Pumping Station 20
Merrimack Elementary School
Moton Elementary School
Phillips Elementary School
Phoebus High School
Schools Facilities Wind Mill Pt.
Smith Elementary School
Spratley Middle School
Syms Middle School
Tarrant Elementary School
Tyler Elementary School
Wythe Elementary School

SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON
SCHOOL BOARD HAMPTON

1424 ABERDEEN RD
140 BEACH RD
45 FOX HILL RD
160 APOLLO DR
1021 N MALLORY ST
40 TIDE MILL LN
2009 ANDREWS BLVD
200 MARCELLA RD
2108 CUNNINGHAM DR
1491 W QUEEN ST
1819 NICKERSON BLVD
522 WOODLAND RD
16 ROCKWELL RD
1646 BRIARFIELD RD
1636 BRIARFIELD RD
20 SACRAMENTO DR
1306 THOMAS ST
2113 WOODMANSEE DR
339 OLD BUCKROE RD
703 LEMASTER AVE
100 IRELAND ST
14 WIND MILL POINT RD
379 WOODLAND RD
339 WOODLAND RD
170 FOX HILL RD
1589 WINGFIELD DR
57 SALINA ST
200 CLAREMONT AVE

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Assessed
Improvement
Value
4,148,700.00
3,316,900.00
3,905,000.00
5,082,000.00
2,291,000.00
4,461,500.00
3,355,800.00
5,247,200.00
10,942,700.00
20,416,900.00
13,048,500.00
18,235,600.00
3,231,800.00
4,325,400.00
10,471,000.00
4,823,200.00
1,568,800.00
4,178,900.00
2,170,800.00
4,348,100.00
23,184,900.00
37,200.00
4,392,800.00
10,835,000.00
11,789,000.00
4,356,800.00
4,181,700.00
1,422,800.00

Finished
Floor Elev.
NAVD 88

Finished Floor
Elev.
NGVD 29

10.9

12.5

9.0

8.7

6.1

10.0
9.2

Total $ 413,071,800.00

Notes:
1.
2.
3.
4.

This listing does not include City and School Board properties that are undeveloped (without structures).
Finished floor elevations were provided by the City of Hampton (if available).
This listing of City and School Board owned facilities and assessed values was derived from the City Assessors records.
To convert building finished floor elevations in the table from the NGVD 29 datum to the NAVD 88 datum, .81 feet should be subtracted from the NGVD 29 elevation.
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Private Properties- Residences/Businesses
There are approximately 40,000 residential parcels in the City of Hampton and about one- third of
these are located in the current tidal flood plain. Thousands more parcels are potentially at risk
under the various projections for future sea level rise. In addition to the houses on those 40,000
parcels, there are many more attached or detached garages, sheds and other outbuildings which are
typically more prone to tidal flooding because they are built on concrete slabs, rather than up on
crawl spaces like many homes. Even for houses built on crawl spaces, tidal flooding can damage air
conditioning equipment that is typically set on a concrete slab beside the house and/or ductwork that
may be located within the crawl space under the house. Also, there are hundreds of waterfront
parcels which have piers that are at risk from rising sea level. During Hurricane Isabel, a number of
those piers were damaged from wave action and higher than normal tides, that dislodged decking
and pilings.
While rising sea level is a threat to the land, structures and infrastructure, both public and
private, there is one upside to higher tides- they could actually improve the “boatability” of
Hampton’s tidal waterways, which have been becoming shallower due to siltation from both
manmade and natural forces.

Environment/Contamination/Utility Disruption
In addition to public and private properties and infrastructure being at risk for tidal flooding, the
natural environment- most notably, tidal and non-tidal wetlands also will be damaged as sea level
rises. Hampton has many acres of wetlands still in existence along its main rivers- Back River,
Hampton River and Harris Creek, which provide habitat for many plants and animals. As sea level
rises, it permanently inundates more of the land area that today might be within the intertidal zone
where the land is alternately wet and dry on a daily basis, impacting plant and animal species that
depend on that environment. Most of Hampton’s wetlands are located in the Grandview and Fox
Hill areas which would be hardest hit as sea level rises.
There can also environmental impacts from tidal flooding when flood waters cause sanitary sewage
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overflows and chemical contamination. Flood waters can flow into the sanitary sewer system
through manholes, piping cross connections with storm sewers (which in Hampton have been nearly
completely eliminated), and into sewage pumping stations, causing raw sewage to overflow into
yards, streets and structures, increasing the potential for infection or disease in every living thing
with which it comes into contact, in addition to leaving an unsightly and foul residue wherever the
sewage spreads.
In addition to contamination from sanitary sewage in a tidal flooding event, there is the potential for
contamination from chemical spills from facilities impacted by flood waters. This concern was well
expressed in the Tidal Flooding Subcommittee’s report to the Comprehensive Waterways
Management Committee. The full subcommittee report is included in Section 10 of this study;
however the portion of that report concerning chemical contamination is as follows:

“Spills of persistent organic and inorganic chemicals can have long term ecological and
economic effects, and the remediation of chemical contaminants can be difficult and costly.
As the spread of toxins during storm and flooding events can impact multiple communities,
the subcommittee recommends a regional approach to this issue whereby the local
governments in Hampton Roads work together to implement the following recommendations
as soon as possible:
•

Identify potential sources for chemicals of concern and evaluate their vulnerability
during storm events. Likely sources include industrial, military, and agricultural
facilities within ports. Others are vessel docking areas, on-shore containers, and
previously contaminated terrestrial sites that are vulnerable to flooding. Many
Virginia Superfund sites are within a short distance of the coast and are contained
within the watershed.

•

Initiate a collaborative effort between academia, industry, local, state, and federal
agencies to develop and administer an integrated plan to minimize the potential for
long-term ecological and economic impacts from coastal contamination during
storm events.

•

Employ modeling techniques to develop site specific predictions for inundation
during storm events.
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•

Couple model information with GIS databases to identify facilities present in the
flood zone, the chemicals in use or in storage at the facilities, and plans developed
for removing chemicals or securing the site prior to a storm event.

•

Evaluate chemical inventories for their potential to do harm based on
environmental fate, persistence, and toxicity.

•

Develop proposals and plans to permanently relocate oil and toxic material storage
facilities most at risk. “

Tidal flooding can also cause significant disruption to utility services such as power,
communications, gas lines and water lines (and when water lines are impacted in an area, sewage
service is then disrupted because toilets won’t refill if there is no water pressure in the water lines).
The spread of tidal waters can flood power substations, knocking out electricity to an area, and
telephone and cable television facilities that are not elevated sufficiently as to be above the higher
tidal level. These utility disruptions can be just an inconvenience to residents if of short duration,
but longer outages can have more serious consequences to the health, safety and wellbeing of
everyone in the City. Utility companies must consider the impact of long term sea level rise on
their facilities in the lower lying sections of Hampton, and begin work now to mitigate the risk
of tidal flooding around these facilities.
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Section 5-What Can Be Done To Mitigate Tidal Flooding?
Tidal flooding is a relentless threat in lower lying areas of Hampton, choosing its targets based
solely on the elevation of the ground and the height of the structure above sea level. As water in the
Atlantic Ocean rises, it moves into the lower Chesapeake Bay and from there it begins to raise water
levels up to the shorelines of all of the waterfront communities along the Bay. Because Hampton is
closer to the mouth of the bay, shorelines along Phoebus, Ft Monroe, Buckroe Beach, Malo Beach,
Salt Ponds, and Grandview generally experience the effects of the rising tides sooner than
communities further up the Bay and those areas up the Hampton Roads waterway/James River.
And, if wave action is present, these coastal communities along the Bay are even more at risk than
areas further from the shorelines.
And, as the tide rises along the shorelines, it begins to push inland, along Hampton’s rivers and
creeks. The Hampton River, Back River, Harris River and numerous creeks all serve as conduits to
carry the rising tide further inland. And, based on Hampton’s relatively low, flat topography, the
tidal push inland can advance quite a distance from the shoreline- via overland flow or even up the
City’s storm drainage/drainage canals to affect roads and properties a long distance from the
shorelines. This is most evident along the Newmarket Creek waterway, which flows into the Back
River. That waterway crosses through the middle of Hampton and it also serves as an outlet for
storm water runoff from much of Hampton and a portion of Newport News. Thus, with every major
storm when there is a higher than normal tidal cycle, storm water runoff from the upper reaches of
Newmarket Creek flows downstream toward the Back River while, at the same time, the higher
tidal water pushes up Newmarket Creek from the Back River, blocking the storm water flow and
causing the waters to spread out beyond the creek banks and flooding occurs along the upper
reaches of Newmarket Creek, particularly between Power Plant Parkway and the Hampton/Newport
News city limits. In this area, there are a number of lower lying residences and apartment buildings
that repeatedly flood as a result of the “one-two punch” of storm water runoff and tidal water
flowing in opposition to each other.
Tidal water seeks its own level across the land and it spreads out in a flat plain sometimes referred
to as a “still water elevation”. (Still water elevation does not include the height of wind driven
waves, which can add several feet of water depth in areas along the shorelines, particularly along
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the Chesapeake Bay, where wave heights are usually much higher than along Hampton’s rivers and
creeks). The tide will not rise any higher than the water level in the Bay, and in fact, due to friction
from water flowing across land features, the further away from the shoreline, the tide is usually
slightly lower than in the Bay.

So, considering the tide will seek its own level without manmade intervention, what measures can
be taken to try and stem the tide and/or reduce the damage caused by tides? There are five basic
approaches to mitigating tidal flooding and/or reducing the damage potential of tidal flooding.
There is no “one size fits all” approach and what may work best in one area of Hampton may not be
the best solution for another area, primarily depending on such factors as elevation/topography and
development density. And, in some areas, more than one of these approaches may be necessary.

1) Levees/Berms/Floodwalls
2) Tide gates/storm gates at suitable places along creeks and at outfalls of storm drains
3) Filling/elevating properties, raising roadways and/or structures
4) Removing roadways/structures in the tidal flood plain
5) Building Codes and Zoning Ordinance amendments

It should be noted that none of the above measures are foolproof- there is no guarantee that a
higher- than- expected tide would not occur that would overtop a levee or flood a road or house,
even if it had been elevated. Because of that risk, it is sometimes best to employ multiple mitigation
strategies, to reduce the risk as much as possible, depending on the benefits to be derived compared
to the cost to implement the tidal flooding mitigation measures.

1) Levees/Berms/Floodwalls typically involve mounding of earth along a shoreline to provide
a protective “hill”, or the construction of a concrete/steel wall, to contain tidal waters within
a water body and to prevent those waters from spreading out over the adjacent land. The
most recognized example of this flood control measure is along the Mississippi River, where
the US Army Corps of Engineers has constructed a vast network of levees. Depending on
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the stability of the levee and the height of the flood waters, levees can fail or be overtopped,
as witnessed in New Orleans during Hurricane Katrina. Levees along a tidal shoreline,
where the area is relatively flat, require the levee to be extended great distances to higher
ground, to prevent tidal waters from flowing around the end of the levee. Levees higher than
a few feet also limit the view of the water which many homeowners could find
objectionable. And, because levees involve an extensive amount of earth fill, they cannot be
placed in environmentally sensitive areas, unless a permit is first obtained from state and
federal regulators, which can be difficult if not impossible to obtain, depending on the
environmental impacts of the fill. Also, while levees block the tidal waters on the waterside,
they also block the flow of storm water (rainfall) on the land side, which can cause other
flooding problems, depending on the intensity and duration of a rainstorm, and how large of
an area is draining across a property. In larger levee installations such as in New Orleans, a
storm water pumping station is required behind the levee to collect the storm water runoff
and to pump it over the levee out into the adjacent waterway. Considering the high cost of
levees and storm water pumping stations, it is difficult to justify such an expense for
residential areas. It is more likely to be justifiable in densely developed downtown areas,
such as in Norfolk, where the value of the real estate is much greater. In fact, in the 1970’s, a
concrete flood wall and pumping station was installed in a portion of Downtown Norfolk,
near Town Point Park.
Another example of such a measure can be found at Buckroe Beach where Hampton has
partnered with the US Army Corps of Engineers to periodically nourish the public beach by
placing large quantities of sand onto the beach to increase the beach height and width. Not
only does this provide protection from tidal flooding, the added sand serves as a sacrificial
feature that can absorb wave energy from storms before those waves have a chance to move
inland to possibly damage structures behind the beach. While much beach sand may be lost
in a coastal storm, it is usually cheaper and faster to replace than a residential housing
complex or commercial structure near the beach.
In addition to these large scale techniques for mitigating tidal flooding, homeowners have a
number of options available to them to modify their homes and property to reduce the risk of
tidal flooding, including floodproofing the crawl space, and low level berming across lower
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lying areas. A wealth of information is available for homeowners about tidal flood
mitigation techniques on FEMA’s website and through other sites.

2) Tide gates/Storm gates are manmade structures such as moveable walls, valves and flap
gates (installed in a waterway) which can be raised/lowered/closed to block tidal waters
from flowing upstream into a channel or storm drainage system to reduce the risk of tidal
flooding. By preventing tidal flooding from filling up creeks and spreading out into low
lying areas, more water storage volume is then available for stormwater runoff in the
upstream areas, which reduces the risk of flooding from both tidal and rainfall events.
These tide gate devices are only cost effective where the land elevations around the tide gate
structure are high enough to form a natural levee and the channel for the tide gate is not too
wide (these are typically installed on a storm drain pipe outfall at the end of a drainage
channel or alongside a roadway, or where a waterway flows under a roadway). The City has
used a number of small-scale tide gates on the end of piped storm drain outfalls around the
city, but these are not foolproof- the openings for small flap gates can clog with debris,
causing the flap gate to not seat properly and if the seal is lost, the tide can push up into the
upstream channel. In the past, the city has not employed any mid-scale tide gates over
waterways but opportunities do exist for such gates along portions of Newmarket Creek, the
Hampton River and Indian River Creek, as described later in this report.
During the course of this study, citizens have suggested large-scale tide gates could be used
to protect large areas of Hampton and adjacent cities, such as have been used to protect
coastal areas in the Netherlands. Suggestions have been made for tide gates at the mouth of
the Back River, and even at the mouth of the Chesapeake Bay. However, the broad expanse
of low lying areas along the Virginia coast would allow tidal waters to “end run” such
structures and tidal flooding would still occur. In addition, such large scale projects would
be well beyond the financial resources of local, state and federal sources. And, even if
funding was made available, such structures would present significant challenges from an
environmental impact standpoint, and it is highly unlikely that state and federal permits
could be obtained for any large-scale tide gate project.
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3) Filling/Elevating Structures and Raising Roads- elevating single family houses so as to
get them above the tidal floodplain is a flood mitigation technique that has been frequently
used in this area. Houses that have experienced repetitive flood losses are prime candidates
for elevation. Houses that are built on crawl spaces are the more easily elevated as opposed
to houses built on a concrete slab. Most cities in the region, including Hampton, have ongoing programs to assist residents with the cost of such work. More information on funding
programs for elevating houses is available in Section 7 of this report.
Not all structures readily lend themselves to being elevated. As mentioned above, houses
built on concrete slabs are not easily elevated, neither are larger structures such as churches
and commercial buildings.
Raising roadways to elevate the pavement above the tidal floodplain has a very high cost
and there are impacts to the adjacent properties, such as reconnecting driveways to the
higher road, regrading/sloping front yards and rerouting storm drainage. The benefit/cost
analysis for elevating residential streets which serve only a limited number of homes makes
it nearly impossible to justify a public project of this nature. However, a better case can be
made for elevating arterial streets which have significant traffic volumes and which may
serve as evacuation routes in the event of a disaster. In Hampton, streets such as Fox Hill
Road, Beach Road, Pembroke Avenue, Armistead Avenue and several others have certain
segments that are subject to periodic tidal flooding and which would be worthy of
considering for an elevation project. Further information on some specific capital projects
for elevating streets is provided in this study.

4) Removing structures in the tidal floodplain- Using local funds, Hampton purchased a few
houses in the upper Newmarket Creek watershed which had experienced repetitive flood
losses and those structures were demolished. Likewise, Newport News purchased houses in
the Salters Creek area, near the 27th Street and Buxton Avenue intersection, using federal
funding, and those houses have been demolished. Other cities in the Hampton Roads area
have undertaken similar programs. This approach can be costly and controversial. When a
city is acquiring property, many homeowners demand more than Fair Market Value for their
properties and the acquisition process is usually tedious and time consuming. And, Hampton
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city council typically requires that the purchase be negotiated with a willing seller. That is,
condemnation of property is used only rarely. And, once a property is acquired and the
structure is demolished, the maintenance of the property becomes a city responsibility and
there is a loss on the real estate tax rolls. Some cities will convey such acquired land to an
interested abutting property owner as open space, with a deed restriction on future
development, in order to maintain the property on the tax rolls.

5) Building Codes and Zoning Ordinance amendments have been used by other cities in the
Hampton Roads area, and elsewhere, to deter further construction of residential and
nonresidential structures in the tidal floodplain and/or to require building construction better
suited to periodic tidal flooding. The most commonly used building code amendment in this
regard is to increase the minimum finished floor requirement for new construction or
substantial renovations. The city of Virginia Beach now requires that the finished floor of
new houses be set at two feet above the “base flood elevation (BFE)”- this is the height at
which the tide is expected to rise in a “100 year” storm event, which in Hampton is currently
8.5’ above sea level. Other cities require finished floor elevations for new construction to be
at least one foot above the base flood elevation. The Tidal Flooding subcommittee of the
Storm Water Comprehensive Plan Steering Committee had recommended that finished
floors for new construction in Hampton be set at two feet above the BFE. And, recently, the
city staff considered this issue and they are preparing recommendations to city council that
includes raising the minimum finished floor elevation for new construction in the tidal
flood plain to three feet above the BFE, taking into account the sea level rise
predictions.
Other approaches used by local governments include zoning changes to require larger lot
subdivisions on land in the tidal flood plain. However, Hampton does not have very much
undeveloped land available for subdividing, and what is available, is typically not cost
effective to subdivide because of the high cost to get utilities (primarily water and sewer) to
the property.

Hampton Tidal Floodplain Study and Protection Plan - September 2014

Page 33 of 99

Specific Capital Project Opportunities
There are a large number of specific opportunities for mitigating tidal flooding impacts in the City
of Hampton, via capital projects that could be funded from local and/or state/ federal sources. It
should be noted that federal funding for capital projects is limited to only those projects where the
benefits will exceed the estimated costs. This is known as a Benefit/Cost ratio, or “B/C ratio” which
is a financial comparison of the value of the expected benefits to be derived from a project with the
estimated cost to construct, operate and maintain that project. If the value of the expected benefits
equals or exceeds the estimated costs, then the B/C ratio would “1” or greater. (The higher the ratio,
the more likely a project is to be funded). Projects which have a B/C ratio less than 1 are not eligible
for federal funds; however, the local government may choose to implement projects regardless of
their B/C ratio, depending on other factors such as quality of life impacts, to which it can be more
difficult to assign a dollar value.
“Order of magnitude” cost information has been provided with each project described below, based
on 2014 generalized construction costs. These costs also include survey and design services. Before
the City decides to fund any particular tidal flooding project, it is recommended that the project
concept be further developed in order to more accurately calculate the cost of construction.

Several of the more high profile of these capital projects for mitigating tidal flooding are as follows
( Note- Benefit/Cost ratios have not been developed for these projects) :

Kecoughtan Road Storm Gate at Indian River Creek
A previous study has been conducted on the installation of a storm gate alongside Kecoughtan Road
where Indian River Creek crosses under the road. Kecoughtan Road acts as a levee against the tidal
waters from Indian River Creek up to 6’ elevation, but the storm drainage culverts under the road
allow the tidal water to be pushed upstream through the culverts which causes periodic flooding
upstream in the Pochin Place neighborhood. By installing a tide gate in front of the road culverts,
the tidal surge into the area north of Kecoughtan Road could be prevented and the risk of property
damage in the Pochin Place area could be greatly reduced (protection up to a 6’ tidal height, above
which the tidal waters from Indian River Creek would flow over Kecoughtan Road to flood the
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Pochin Place neighborhood). This tide gate structure was proposed following the Indian River
Creek Flooding study that URS performed for the City in 2007. The estimated cost of this structure
is $450k.

The following is an excerpt from the scope of work for that study:

Since putting the September 18, 2007 engineering and surveying scope of work together however, we
have performed additional detailed surveying upstream of Kecoughtan, and it appears that wetlands
constructed as part of the 1998 Teach Street Drainage Improvements project would be adversely
affected by any type of gate that would prevent natural low-flow tidal flushing in the upstream reach
(i.e. Indian Creek). In other words, duckbill tide gates should not be used for this application.
After much discussion and research the CITY, aided by the A/E, has come to the conclusion that side
hinge storm gates need to be placed on the downstream side of Kecoughtan Road. The CITY has also
requested that the gates be equipped with a remote sensor or telemetry device that will signal the
operation center that the gates are operating properly. In addition, a new endwall with wingwalls will
need to be constructed on the downstream side of Kecoughtan Road in order to mount the four storm
gates. The following is a summary for the side hinge gate.
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

Purpose – Enables natural tidal flushing of marshes without flooding of upland property.
Parts — All metal parts are stainless steel with neoprene seals between the gate and frame.
Water tight seals — Guaranteed to 0.1 gallons per minute per linear foot of sealing perimeter.
Minimal maintenance — Approximately once a month to check for proper gate functioning
and to remove debris.
Cleaning – May be required to remove marine bio—fouling and accumulated sediment.
Adjustable gate closure speed – Decrease or increase the speed in which the gate will close.
Adjustable float – Float can be set to activate gate closure at a given tidal elevation.
Control box — Hydraulic controls are housed and locked in a tamper—proof box.
Closed hydraulically and opened via gravity — Gate is closed by hydraulic mechanisms that
are triggered when the float is raised and causes a backflow of the hydraulic fluid. The rising
tide will help to push the gate completely closed. The gate is then opened when the head
differential is 2 to 4 inches greater on the upstream side of the gate.
Each gate is manufactured to order specific to the job.
Manual override – Hand pump will allow the gate to be manually opened or closed.
Remote sensor – A remote sensor to notify the City staff that the gate is in the closed position
can be added. Proximity switches can be mounted internal to the hydraulic cylinder or
externally mounted. Power will have to be provided to enable the remote sensing.
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Side Hinged Gate with Float Tube and Control Box

Mercury Blvd Storm Gate at Newmarket Creek
A storm gate has also been considered along Mercury Blvd, near LaSalle Avenue, at the Mercury
Blvd. Bridge over Newmarket Creek. A structure at this location would protect over 2100 upstream
properties along Newmarket Creek from tidal flooding up to a tidal height of approximately 8’- this
is the elevation of Mercury Blvd which would act as a levee against the tide. This storm gate was
the subject of a Flood Control Study conducted by URS for the City in March, 2007. A detailed
discussion of this project is not included with this study and it should be noted that the location for
this storm gate has been objected to by a number of residents from the Riverdale neighborhood,
who are concerned it might raise the level of tidal flooding in their neighborhood, which is just
downstream of Mercury Blvd. Some of these residents have suggested the storm gate be installed
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instead across Newmarket Creek on the downstream side of the LaSalle Avenue Bridge. While this
alternate location would provide some protection to the Riverdale neighborhood, it would not
provide as high a level of tidal flooding protection overall because LaSalle Avenue, which would
serve as a levee alongside the storm gate, is approximately two feet lower in elevation than Mercury
Blvd. And it would be prohibitively expensive to construct a two foot high levee along the entire
length of LaSalle Avenue from the Mercury Blvd interchange north to Tide Mill Lane and beyond,
just to achieve the same level of protection that Mercury Blvd could provide, with minimal
modification. Because of the controversy associated with this project, before any decision
should be made about the “best” location for such a flood gate, a more detailed benefit/cost
analysis should be performed, with appropriate public input on the benefits and the costs
calculations. The estimated cost of this structure is $5M.

Mercury Blvd Storm Gate at Pine Cone Drive
A storm gate at this location would block tidal waters pushing up the Hampton River into Herberts
Creek and into the area around Ridgway Park, through the existing 72” diameter pipe under
Mercury Blvd. This would provide protection to the park, as well as to the segment of Fox Hill
Road, between Mercury Blvd and St Albans Drive, which is subject to periodic flooding. Fox
Hill Road is a major arterial street which serves thousands of residents in the Fox Hill and
Grandview areas and there is a critical need to keep this road segment passable in a tidal flooding
event. An alternative to a storm gate at this location would be to elevate this section of Fox Hill
Road above the tidal floodplain. The estimated cost of this structure is $500k.

Elevating Beach Road near Canal Road
As noted elsewhere in this report, Beach Road where Wallace Creek crosses under the road (just
east of Dandy Point Road is only a foot above the normal high tide level, and it is susceptible to
frequent tidal flooding. In extreme tidal events, the roadway is virtually impassible due to the depth
of flood waters. This road segment is the only means of access to/from the residences in Grandview
and the Grandview Shores neighborhoods (“Grandview Island”). Elevating this roadway segment to
a height of five feet above the normal high tide would greatly reduce the frequency of flooding, and
it would allow most vehicles to traverse that road segment, even in flooded conditions. However,
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raising this roadway segment creates the need to also elevate residential front yards, entrances and
driveways to adjacent houses and to provide proper yard drainage along the elevated road section.
This project has been previously considered in the city’s capital improvements program. The
estimated cost of this project is $1.8M.

Elevating Big Bethel Road, Aberdeen Road, and/or Power Plant Parkway at the approaches
to the bridges crossing Newmarket Creek
All three of these arterial streets are subject to a combination of tidal flooding and rainfall flooding
from Newmarket Creek, where they each cross over the creek north of Briarfield Road. While the
bridges over Newmarket Creek along these roadways are elevated, portions of the approach
roadways on either side of these bridges are as much as several feet lower, making these roadway
segments more susceptible to flooding.

Once these approach roadways flood, the bridges

themselves become inaccessible. Raising the approach roads at these bridges would reduce the
frequency of road closures from floodwaters. Note: If the Newmarket Creek storm gate project was
implemented, the need for raising these approach roads would be negated, since the storm gate
would greatly reduce floodwater levels in the Newmarket Creek watershed. The estimated cost of
these three projects is $3M (approximately $1M per project).

Elevating the southbound lanes of N. Armistead Avenue, between Freeman Drive and the
Home Depot entrance
Like the three roadways mentioned above, the southbound lanes of this roadway segment are
subject to periodic flooding from Newmarket Creek, from both tidal and rainfall events, although it
is more susceptible to tidal flooding since this roadway is lower lying and closer to the Back River
than the other three roadways. The northbound lanes of this roadway are elevated several feet
higher since they were built much later than the southbound lanes, and they are not as flood prone
as the southbound lanes. This roadway segment has some of the highest traffic volumes of the
arterial streets that are subject to tidal flooding and as such it would have a higher benefit/cost ratio
for justifying a capital project to elevate it. Also, note that, like the three previously mentioned
roadways above, a storm gate at the mouth of Newmarket Creek would greatly reduce floodwater
levels in the Newmarket Creek watershed, which could negate the need for this project. The
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estimated cost of this project is $750k.

Other Road Elevation Projects
Based on the Table of tidally flooded Collector and Arterial Streets provided in Section 4, there are
a number of other street segments which could benefit from being elevated above the tidal
floodplain. It is suggested that the list of streets in this Table be prioritized for improvement, using a
matrix of criteria such as traffic volumes, cost to elevate, environmental impacts, and adjacent
property impacts.
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Section 6-What are other area localities doing about tidal flooding?
The City of Norfolk has probably done the most in the Hampton Roads Region to consider the
impacts of tidal flooding and to begin addressing those impacts. Like Hampton is now doing,
Norfolk had commissioned a detailed study of its topography and drainage systems to determine
which areas of the city are most susceptible to tidal flooding and to devise possible solutions to
mitigate that flooding. Norfolk already has a portion of its downtown protected by a concrete
floodwall and storm water pumping station, near Town Point Park. And, Norfolk has elevated some
streets that were flood prone and has purchased/demolished some structures with repetitive flood
losses. Also, Norfolk is considering a large tidal flood gate structure to protect properties around a
residential area known as The Hague, which abuts a large a tidal waterway, right off the Elizabeth
River, near downtown.
Likewise, Newport News has initiated several tidal flood mitigation projects, primarily involving
the purchase and demolition of a number of houses in the Salters Creek tidal flood basin. Newport
News has also begun the design of a project to elevate the intersection of 27th Street and Buxton
Avenue to reduce tidal flooding from Salters Creek. However, Newport News is fortunate in that
only a relatively small percentage of its land area is in the tidal floodplain. Instead, Newport News
is devoting more resources to dealing with flooding issues from rainfall events along its many large
developed watersheds.
Virginia Beach is certainly in the epicenter of potential tidal flooding impacts with its vast expanse
of waterfront and low lying properties, and its exposure to tides and wave action directly from both
the Atlantic Ocean and the Chesapeake Bay. That City has expended considerable resources to
study the extent of its tidal flooding exposure. Most recently, it has initiated a Sea Level
Rise/Recurrent Flooding Study to look at what it can do to mitigate tidal flooding across the city in
the face of rising sea levels. Also, the city has also devoted considerable funding to periodically
renourish the beach along its oceanfront, both as a benefit to its tourism industry and as a shoreline
protection measure for its many waterfront structures along the ocean.
Poquoson has thus far addressed its tidal flooding issues primarily by elevating a number of
residential structures above the 100 year floodplain, using state and federal grants. And, it has been
working with the NASA Langley Research Center on an enhanced computerized mapping tool to
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assist its planners and emergency personnel in preparing for future tidal flooding events. But,
because of its lower lying lands, particularly on its east side, Poquoson is still at risk for significant
roadway flooding from tidal events, which will only get worse as sea level rise continues.
While not a locality, the Hampton Roads Planning District Commission (HRPDC) has prepared a
number of reports pertaining to tidal flooding in Hampton Roads, including Climate Change in
Hampton Roads, which was issued in three separate reports: Impacts and stakeholder involvement;
Storm surge vulnerability and outreach; and Sea Level Rise. (Website: http://hrpdc.org). In June,
2014, HRPDC facilitated a new special committee on Recurrent Flooding and Sea Level Rise,
which has three objectives:
1) Develop recommendations for local governments
2) Advocate for federal and state support
3) Serve as a primary regional contact for coordinating efforts with federal agencies and
academic institutions.
Old Dominion University (ODU) has taken a leadership role in the region in spearheading an effort
to raise awareness of sea level rise. With its highly regarded faculty in atmospheric and oceanic
studies, headed by Dr. Larry Atkinson, ODU has established a Climate Change and Sea Level Rise
Initiative (CCSLRI) which has hosted a number of regional forums to bring together area
government representatives, private sector representatives and academicians to discuss various
aspects of the sea level rise issue, ranging from a basic understanding of the factors involved, to
how best to communicate with citizens. Website: http://www.odu.edu//research/initiatives/ccslri
In addition, ODU has established the Mitigation, Adaptation and Research Institute (MARI) headed
by Hans-Peter Plag, a world renowned expert in climate change and sea level rise, with an emphasis
on adaptation to the increased frequency and range of tidal flooding. Website: http://mari.odu.edu
The Virginia Institute for Marine Science (VIMS) has also devoted considerable time and effort into
the study of tides and tidal flooding in the Chesapeake Bay and its tributaries, and a number of
reports, including the Recurrent Flooding Study for Tidewater, Virginia, have been issued by
VIMS, thereby increasing the body of knowledge of tidal flooding causes and effects. Website:
http://www.vims.edu
In addition to work by localities and regional entities, the State of Virginia has provided an on-line
tool, known as “FRIS”- the Flood Risk Information System which is now available to the public.
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This website: http://vafris.nc.gov/fris/ allows the user to locate any property in the State, and to
view the Federal Flood Insurance Rate Map applicable to that property. The site also provides much
additional information relative to flood risks on a small or large scale area, using aerial photography
across which the user can zoom and/or pan to quickly view an area of interest.
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Section 7-Outside Funding Sources for Tidal Flooding Mitigation
There are a number of Federal and State funding sources available to address flood mitigation,
whether from tidal or stormwater flooding. The following pages contain a listing of those funding
sources along with a description of the various programs set up under those funding sources.
Included under each program listing is information on which entities are eligible to apply for
funding, what activities are eligible and any funding limitations. Funding sources and programs are
subject to change from year to year, so the information provided herein should be rechecked at the
time that outside funding for tidal flood mitigation might be sought.
Also, included in this section is more detailed information on Hampton’s Hazard Mitigation
Program which is administered by the Hampton Redevelopment and Housing Authority (HRHA) in
cooperation with the City of Hampton’s Office of Emergency Management, with oversight and
funding from the Virginia Department of Emergency Management. This program loan funds to
assist homeowners who have suffered repetitive losses from flood damage to take measures to
reduce their future flood risk, by elevating houses, relocating structures, or other means. The
detailed information includes a Fact Sheet on the program, a grant application, and a Benefit/Cost
Analysis Worksheet. More information on this program, including assistance in filling out the
application, can be obtained by contacting the Office of Emergency Management by phone (7571208), or by email: emoffice@hampton.gov.
In addition to federal and state funding programs, and the HRHA revolving loan program, for
addressing tidal flood damage prevention and/or repairs, homeowners who are concerned about
future tidal flood damage to their property can find extensive information on the Federal Flood
Insurance program at the FEMA website. This insurance program can not only help homeowners
recover the cost of repairs from flood damage, but it can also provide supplemental funding to cover
the cost of mitigation measures that will reduce future flood risk, through a coverage known as
“Increased Cost of Compliance” ( ICC), for properties that have been substantially damaged or have
experienced repetitive flood losses.
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Section 8- Tidal Flood Mapping
Mapping Description:
As a part of this report, a 680 sheeet set of 11”x 17” tidal flooding maps at a 1”=500’ scale has been
prepared as a separate document. (A sample map sheet set is included in this appendix for a portion
of the Riverdale neighborhood). The map set depicts the spread of tidal water (shown in red) above
a normal high tide level (shown in blue), in one foot increments up to 10 feet above a normal high
tide. (Normal high tide is currently at 1.1’ elevation based on NAVD 88 datum). The base mapping
was provided by the City of Hampton derived from aerial photography taken in 2012. (Note: any
structures built after the aerial photography was taken will not appear on the maps).
The spread of tidal water as shown on the maps does not define the depth of flood waters on the
roadways or on properties, nor do the maps depict at what tidal height a structure will definitely
flood. For sheds, garages, and houses built on concrete slabs poured at the elevation of the yard, it
may be assumed that once the flood waters are shown to be on a property, surrounding a structure,
then any “at grade” structures are at risk of experiencing some flood damage. For those structures
listed in the City Assessor’s Real Estate Database as being not being built on a crawl space, the
assumption is made that those structures are built on a slab, and once the tidal water level reaches
six inches above the yard elevation closest to the structure, those structures are “lit up” on the maps
and the color is changed from gray to yellow to provide an alert that those structures are subject to
tidal flooding at the particular tidal elevation above a normal high tide.
For houses built on a crawl space foundation, the finished floor may vary from two to five feet
above the closest yard elevations, (or more if the house is elevated above a ground floor garage or
carport), which give the structure itself some protection unless and until the tide rises up above the
finished floor elevation. (However, any duct work or HVAC equipment within the crawl space
could be damaged even if the tidal level does not rise to the finished floor of the house). Because of
the greater variance in crawl space heights, these structures are not “lit up” in yellow on any of the
maps, regardless of tidal flood height.
Also, it should be noted that the tidal flood spread depicted on the maps does not take into account
storm- generated wave action along coastal shorelines, which can raise flood levels by several feet
within several hundred feet of the shoreline. FEMA’s Flood Insurance Rate Maps (FIRM) identify
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the areas along the shorelines that are at risk of wave action in a zone identified as “VE”. A copy of
a FIRM panel for Hampton is shown below. Those maps are available on FEMA’s website. Also,
copies are available for viewing in the Public Works Department in Hampton city hall.
The City staff has a project in the planning stages to use a data gathering technique known as
“LIDAR” (Light Detection and Ranging) to determine finished floor elevations of all structures
within the current 100 year floodplain. Once that product is obtained, these maps could be revised
to show at what elevation these houses on crawl spaces would be subject to tidal flooding.

2011 FEMA FIRM
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Section 9- Citizen’s Guide to Tidal Flooding
As a part of this Study, a color brochure was created to provide a ready reference for citizens to
use in understanding tidal flooding impacts in Hampton, including how to prepare for tidal
flooding and where to go to get more information on tidal flooding, whether the result of a
major storm event and/or gradual sea level rise. The brochure itself is a folded twelve panel, two
sided color document. Images of the front and back panels of the brochure are provided on the
following pages, and the document is available as a pdf image on the city’s website. Hard copies
of the brochure are available from the Department of Public Works and the City’s Emergency
Management Office.
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Section 10- Comprehensive Waterways Management
Plan- Tidal Flooding Subcommittee Report
In November 2010, Hampton City Council established the Hampton Comprehensive Waterways
Management Plan Steering Committee in order to secure citizen guidance on how to effectively
manage issues related to the City’s waterways and adjacent shorelines. The committee was charged
with development of a comprehensive set of goals, strategies and criteria to guide future City
policies and investments regarding waterways management. In addition, the Steering Committee
was directed to prioritize goals, strategies and to explore potential funding strategies.
The Hampton City Council charged the Steering Committee to develop a Comprehensive Waterway
Management Plan addressing tidal flooding, stormwater quality issues, shoreline protection, and
waterways management and maintenance issues facing the City of Hampton, in collaboration with
city staff, regional representatives, and consultants/technical experts. Council requested that this
plan include recommendations on programs and projects necessary to effectively and efficiently:
address the challenges in terms of tidal flooding, stormwater management, eroding shorelines, and
degraded channels; educate the public on waterway issues; achieve compliance with regulatory
requirements; and enhance the quality of life for Hampton citizens. And, Council felt that the public
should be fully engaged in the process of developing this plan.
The specific responsibilities of the Hampton Waterway Steering Committee were as follows:
•

Develop an understanding of the following challenges facing Hampton:
o Protection of Hampton’s shorelines from erosion and storm damage to waterfront
properties.
o Tidal flooding, including the effect of projected sea level rise;
o Current and future stormwater quality and discharge regulations;
o Management and maintenance of tidal waterways;

•

Form and charge subcommittees to investigate and make recommendations for short and
long term strategies for dealing with each of these issues.

Hampton Tidal Floodplain Study and Protection Plan - September 2014

Page 67 of 99

•

Working with City staff, develop methods for soliciting public input on these issues and
educating the public about the importance of having a comprehensive plan for dealing with
them. This should include public forums for the solicitation of general concerns regarding
these issues.

•

Develop recommendations for the following:
o Short and long term strategies for dealing with each issue, including an evaluation of
alternative strategies
o Projections of long term capital and financing needs in order to address each issue
including the identification of possible funding sources

The effort to develop a Waterways Management Plan was coordinated with and incorporated
into the larger Community Plan development which was on-going during the course of the
Steering Committee’s work. Throughout the effort, the larger community attended public
meetings, asked questions, made suggestions and visited the project’s dedicated website.
The process began with a series of background briefs on the principal topics. Briefings by
outside technical experts were provided on projected long-term sea level rise, historic storm
patterns and coastal resources and waterway assessment programs. Following the background
briefs, four subcommittees were formed to undertake a more detailed investigation of the
principal topic areas. The four subcommittees were: tidal flooding, shoreline erosion/protection,
stormwater management/surface water quality, and waterway management/maintenance.
The Tidal Flooding subcommittee held a series of meetings over the course of several months to
discuss all aspects of tidal flooding, and to develop recommendations for addressing current and
future tidal flooding problems in Hampton. The following pages contain an excerpt from the
Comprehensive Waterways Management Plan, including the cover page and table of contents,
and the Tidal Flooding Subcommittee’s report to the Waterway Steering Committee. (The full
Comprehensive Waterways Plan as developed by all four subcommittees is available on the city
of Hampton website.)
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Section 11- Public Information Meeting
on the draft Tidal Flooding Study
On the evening of March 27th, 2014, the city staff, led by Gayle Hicks, PE, Project Manager,
hosted a public information meeting on the draft Tidal Flooding Study at the Hampton Roads
Convention Center. The purpose the meeting was to provide the public with general information
on tidal flooding and on the draft Tidal Flooding study and to get feedback from the public. The
agenda for that meeting was as follows:

•
•
•
•
•
•
•

Welcome- City Manager’s Office
Background/Purpose/Agenda Overview- Public Works Director
Audience Survey - 10 Questions about Tidal flooding- Project Manager
General Information on Tidal Flooding/Sea Level Rise
General Information on the draft Tidal Floodplain Study- URS Consultant
Wrap up and Next Steps- Project Manager
Break out into 4 Neighborhood groups to discuss specific neighborhood
tidal flooding/evacuation issues/get feedback on study- with group
leaders
1) Grandview/Fox Hill area
2) Salt Ponds/Buckroe/Phoebus/Fort Monroe
3) Hampton River/Downtown Hampton/Wythe
4) Back River/Newmarket Creek/Other Neighborhoods

The meeting was arranged in three basic parts: Part one was a presentation of general
information on tidal flooding; Part two was a presentation on the contents of the tidal flooding
report; and, Part three was a breakout session where residents of particular neighborhoods
could discuss the tidal flooding issues directly associated with those neighborhoods. Feedback
was received from the public in verbal discussions and by recording comments on flip charts at
the breakout sessions, via comment forms provided at the meeting, and electronically via the
city’s website. That website was also used to display the Power Point slides shown at the
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presentation, for public information. All comments were reviewed and incorporated into the
study contents, as appropriate.
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Section 13- Sample Tidal Flood Map Set
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