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1.0

INTRODUCTION

Hurricane Matthew resulted in a flood that submerged portions of the Town of Princeville (Town)
in up to 10-feet of water in October of 2016. Since the flood, the Town has been receiving
assistance and funding to help with the recovery efforts from the Federal Emergency Management
Agency (FEMA) and/or the North Carolina Department of Public Safety: Emergency Management
(NCDPS). The Town anticipates continued assistance from these agencies as it recovers from the
catastrophic and devastating event. This flooding event comes less than 20 years after Hurricane
Floyd and its resulting flood. The most recent flood caused significant damage to the Town Hall,
African-American “Firsts” Museum, Senior Community Center, Volunteer Fire Station, and other
infrastructures within the Town.
MacConnell & Associates, P.C. has been contracted by the Town of Princeville to conduct a flood
assessment study. The goals and objectives of this concise study are to: summarize what actions
transpired which led to the flooding of the Town, what damages were done, what mitigative
measures are required, options for the Town, and to pose questions which need to be answered
beyond the scope of this study. Fortunately, a very comprehensive study which was done by the
US Army Corps of Engineers (Wilmington District) entitled: Princeville, North Carolina - Flood
Risk Management Integrated Feasibility Report and Environmental Assessment - Final Report
December 2015 (Rev. April 2016) (USACE Report) documents the levee system and its needs
prior to Hurricane Matthew. Upon our review of the information in the report and the
consequences of Hurricane Matthew, the report proved to be quite accurate and prophetic.
1.1 History of Princeville
Princeville is a 1.53-square mile town located along the Tar River in Edgecombe County, North
Carolina, with a population of approximately 2,000. The Town was established in 1865 by freed
slaves who left their plantations for Union troop encampments in the area during the Civil War.
After the war, the freed slaves settled in the same area forming a community and later naming it
Freedom Hill (Figure 1.1). The town was incorporated in 1885 and the name was changed to
Princeville after Turner Prince, a resident and carpenter who helped to build most of the
community. Princeville is the oldest town incorporated by African Americans in the country
making it a unique landmark in American History. This special region symbolizes freedom, and
it has been a community for African Americans since the end of the Civil War.
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Figure 1.1 – Freedom Hill historical marker.
1.2 Earthen Levee
The Town is located in a natural flood zone (an area characterized by its low-lying topography
which includes both floodway and flood plain) adjacent to the Tar River. In the past, it has been
labeled as a National Disaster by FEMA following flood events. Between 1800 and 1958
Princeville has been overwhelmed by major floods seven times. As a result, a three-mile long,
earthen levee was built, along the south bank of the Tar River, by the U.S. Army Corps of
Engineers (USACE) beginning in 1967 in an attempt to prevent further flooding issues to the town
(see Figure 1.2 & Appendix A for Original Design Drawings of the Levee). Since the construction
of the levee, the Town has experienced severe floods caused by Hurricane Floyd in 1999 and
Hurricane Matthew in 2016. These breaches depicted a failure in the flood protection system.
Several changes have been made to the levee since its construction in 1967. These changes include
a railway line that was designed through the levee at the northern part of town. In order to prevent
flooding at the railway line two concrete headwalls were constructed to hold stop logs and
sandbags (see Figure 1.3).
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Figure 1.2 – Original levee built in 1967
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Figure 1.3 – Concrete headwall and stop logs along existing levee at the railroad line following
Hurricane Matthew.
Additional changes to the levee arrived during the construction of US Highway 64. The highway
was constructed in two different phases. The first phase of the highway extended from the Town
limits at Tarboro to the intersection of US Highway 64 bypass (this is indicated with a green line
on Figure 1.4). During the first phase of construction the USACE and the Wilmington District
Highway Commission agreed to incorporate this new highway as a part of the existing levee
system. Therefore, the new highway was constructed at the same elevation as the existing
highway, acting as an extension and improvement to the original levee.
The second phase of improvement to US Highway 64 came in 1995 (this is indicated with an
orange line on Figure 1.4). However, according to the USACE Report, this new section of the
highway was not designed to incorporate the existing levee; therefore, the highway was not
constructed at the same elevation as the original levee and was designed with twelve un-gated
culverts that run along the highway (see Figure 1.5). After the improvements to US Highway 64,
the Southern part of the existing levee was abandoned (this is indicated with a dashed red line on
Figure 1.4). With the combination of these three factors: the lowered elevation of the highway,
the un-gated culverts and the abandoned levee, Princeville is at a high risk of flooding during times
of storms and heavy rainfall.
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Figure 1.4 – US Highway 64 modification and extension to existing Princeville levee
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Figure 1.5 – Culverts located under US Highway 64. As documented by the USACE Report.
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1.3 Hurricane Floyd – September 1999
Rain events from Hurricane Floyd caused the Tar River water elevation to rise to levels predicted
to occur less than once every 500 years, meaning any rain event occurring in any given year has a
less than 0.2% chance of producing Tar River water levels observed following Hurricane Floyd.
According to the readings from the existing gauge station, the Tar River recorded a stage elevation
of 41.51-feet meaning that the highest water elevation was 50.8-feet during the flood event
following the hurricane (USACE Report). Due to these high-water elevations, the Tar River
overtopped the levee system when it reached its maximum peek and portions of the streets of
Princeville were under as much as 23-feet of water. It took ten days for the water to completely
recede (see Figure 1.6). The catastrophic flood damaged nearly 1,000 residential structures and
most of the public service structures. Fortunately, there was no loss of life due to advance flood
warnings. However, most of the local businesses and houses were destroyed.
After Hurricane Floyd, numerous federal agencies such as FEMA, the U.S. Department of Housing
and Urban Development (HUD), the U.S. Small Business Administration (SBA), the U.S.
Department of Agriculture (USDA), the Department of Labor, and the United States
Environmental Protection Agency (EPA) provided funds for clean-up, temporary housing,
technical assistance, and home repairs in an immediate response. Additional funding from these
agencies allowed Princeville to achieve the following:







Design and construct a 64-unit mobile home park (this has now turned into a community
park).
Construct public housing and a multifamily housing complex for the community.
Reconstruct the Town Hall and Senior Community Center.
Repair a Head Start Center.
Restore the old Town Hall as an African-American “Firsts” Museum.
Develop the Princeville Heritage Trail Concept Plan.

FEMA also offered an option to buy out the entire Town of Princeville, however it was turned
down by the residents due to cultural, economic, and social reasons.
In 2001, the USACE was authorized to produce a feasibility study and to develop a flood risk
management report which was completed in 2015, with a final revision added in April of 2016.
The report concluded that system failures were due to floodwaters initially entering Princeville
through numerous un-gated culverts located underneath US Highway 64, and when part of the
levee was overtopped in the northern end of town. USACE’s final recommendation was to
construct/improve the current levee system, which is illustrated in Figure 1.7. The recommendation
includes: the installation of flap gates on the twelve ungated culverts, the addition of several new
culverts to assist floodflow, modification to the intersection of NC Highway 33 and US Highway
64 by increasing the elevation by 4.5-feet, installation of a “Shoulder Levee” at the low spot on
US Highway 64, extension of the existing levee system, and to create non-structural flood warning
management plans. This recommendation was estimated to cost $21,540,000 with a benefit to cost
ratio of 0.5 to 1.
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Figure 1.6 – Hurricane Floyd flooding the Town of Princeville (1999) along US Highway 64.
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Figure 1.7 – USACE recommendation to extending and upgrading the levee system
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2.0

HURRICANE MATTHEW FLOOD – OCTOBER 2016

Hurricane Matthew hit the American shores on October 8th, 2016 as a category 1 hurricane with
75-mph sustained winds (The Weather Channel). During this time the citizens of the Town of
Princeville were escorted out of town in anticipation of major flooding from the Tar River. This
act, orchestrated primarily by the Town Manager, Daniel Gerald, potentially saved the lives of
many citizens. During the next few days, the Town experienced up to approximately 10-feet of
flood water (see Figure 2.1). According to Mr. John Gerber (The State NFIP Coordinator for the
North Carolina Division of Emergency Management Floodplain Mapping Program) and FEMA;
Hurricane Matthew recorded a BFE that ranged between 46-feet to 44.6-feet.

Figure 2.1 – Hurricane Matthew Flood at intersection of Church St. & US-258 N
(Before and after Hurricane Matthew)

After several days of investigating the causes that lead to almost 10-feet of flooding, with an active
levee protection system in place, it was concluded that much of the water came into town from
four different points. These four points of interest are shown on Figure 2.2, depicted with blue
arrows that show the path of water as it came into town. In addition, it was concluded that the
levee was not breached or overtopped this time, as it was in the flood of 1999 following Hurricane
Floyd. Hurricane Matthew had a lower BFE than Hurricane Floyd, but the water came from the
ends of the levee.
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Figure 2.2 – Points of interest
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2.1 First Point of Interest
The first point of interest is at the intersection of US-258 N and N. Shiloh Farm Rd (see Figure
2.3). At this area, the river forms a natural cove as the Tar River bends northward (see Figure 2.3).
This populated section is located outside the town limits of Princeville. Therefore, the current levee
system does not extend this far northward, and correspondingly does not provide any protection
from the flooding that occurs in this area. Since there are no flood protection systems in place at
this cove, from the Tar River, it is believed that this was one of the first areas to be completely
flooded. From aerial images (see Figure 2.4) the water can be seen flowing southward towards
the Town of Princeville with the increase in BFE.

N. Shiloh Farm Rd.

Figures 2.3 & 2.4 – Point of interest 1

2.2 Second Point of Interest
The second point of interest is at the northern end of the levee system, along US-258 N (see Figures
2.5 & 2.6). It is believed that once the BFE reached 37-feet, the water was able to go around the
end levee and make its way into the Town of Princeville. This can be seen on Figure 2.6 as the
water is seen coming from the cove area and from around the end of the levee. This failure to the
levee system was most likely caused because the levee was originally designed for a maximum
BFE of 33-feet, which was recorded in the flood of 1919, and therefore any flood event higher
than this elevation causes a failure in the levee system. The 1919 flood BFE is recorded on FEMA’s
Flood Insurance Study (see Appendix E).
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End of Levee
End of Levee

Figures 2.5 & 2.6 – Point of interest 2

2.3 Third Point of Interest
The third point of interest is located at the “S-Curved” part of US Highway 64. This section of the
highway was part of the modification/extension that was constructed in 1995. According to the
USACE Report, this section of the highway was not incorporated as an extension to the existing
levee system, and therefore the elevation of the highway is lower than the required levee height.
In addition, this part of the highway was designed with several un-gated culverts. These un-gated
culverts aided the water to flow into town unrestrained (see Figure 2.7). Due to these facts, this
section of the highway was easily overtopped with water and is believed to be one of the main
reasons the town flooded. The aftermath of the flooding can be seen in this recent aerial image
provided by Google Earth in October of 2016 (see Figure 2.8).

Figures 2.7 – Point of interest 3 – US Highway 64 – “S-Curve”
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Figures 2.8 – Point of interest 3 – Google Earth aerial – October 2016
2.4 Fourth Point of Interest
The fourth point of interest is located at the Southern end of the town where the abandoned levee
intersects US Highway 64 (see Figure 2.9). According to an eye witness, Mr. Jimmy Price
(Maintenance Director of Edgecombe County), the water at this area was seen going into the Town
of Princeville as it came rushing around the ends of the abandoned levee (see Figure 2.10). The
exact location of this can be found directly behind a home located at 624 N. Ridgewood Road,
Tarboro, NC 27886 (see Figure 2.10).
After further investigation, an un-gated culvert was discovered running underneath the highway
(see Figures 2.11 & 2.12). This un-gated culvert is believed to be one of the twelve that was
constructed during the highway improvements from 1995. Therefore, combining the accounts
stated by Mr. Price with the discovery of the un-gated culvert, it could be theorized that the water
initially flowed from the Tar River into the water impoundment (at the intersection of Bogey St.
& Jenkins St.) and then into the un-gated culvert and finally settling into the basin which is located
between the abandoned levee and US Highway 64 (see Figures 2.10, 2.11, 2.12 & 2.13). From
this point, as the BFE rose, the water filled the basin and eventually overflowed around the ends
of the levee into town.
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Figures 2.9 – Point of interest 4.

Figure 2.10 – Area located behind 624 N. Ridgewood Rd, Tarboro, NC 27886
Point of Interest 3 – This image shows the aftermath of the water which rushed through the area.
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Culvert Opening
Culvert Opening

Figures 2.11 & 2.12 – Culvert that runs underneath US Highway 64
Image on left is located East of US Highway 64
Image on right is located West of US Highway 64

Area where water filled
up before overflowing
on either ends of the
levee.

Figure 2.13 – Aerial view of area that was overfilled with water before over-flowing into town. (Google
Earth)
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One other possibility that could have led to excess flooding, would have been the possibility of the
existing flap gate along the levee and the highway remaining open during the flood. However,
Mr. Price confirmed that all three main gates along the existing levee were properly closed and
verified prior to the flood. The additional flap gates along US Highway 64 are currently
maintained by the NCDOT and those were also ensured to be closed prior to the flood. The
location of all the culverts along US Highway 64 and the levee is well documented in the USACE
Report (see Appendix B).

3.0

ARMY CORPS OF ENGINEERS PERSPECTIVE

USACE has not publicly released a statement regarding their point of view on Hurricane Matthew
at this point. However, the detailed USACE Report which was conducted after Hurricane Floyd,
which was released in December of 2015 and revised in April 2016 (see Appendix B). The
deficiencies documented in the report proved to be correct based on the flooding which occurred
following Hurricane Matthew.

4.0

DISCREPANCIES

A couple of discrepancies were discovered during the flood documentation investigation process.
The first discrepancy deals with FEMA’s Flood Insurance Rate Maps (FIRM) for the Town of
Princeville (The four different areas are labeled as: 3720473800K (effective 6/2/15),
3720474800K (effective 6/2/15), 3720473700J (effective 11/3/04), and 3720474600J (effective
11/3/04)). These FIRM maps state that the Town is effectively in a Flood Zone X area, meaning
that the town is protected from the 500-year flood by the levee and will only experience a
maximum flooding of 1-foot (see Appendix D).
However, due the recent flooding caused by Hurricane Matthew in the Town of Princeville, FEMA
has updated their Flood Zone category from a Zone X to a Zone AE. The updated FEMA maps
were given to the Town in December of 2016 (see Appendix F).


Per FEMA the description for Flood Zone X is as follows: “The flood insurance rate zone
that corresponds to areas outside the 0.2% annual chance floodplain, areas within the 0.2%
annual chance floodplain, and to areas of 1% annual chance flooding where average depths
are less than 1 foot, areas of 1% annual chance flooding where the contributing drainage is
less than 1 square mile, and areas protected from the 1% annual chance flood by levees.
No Base Flood Elevations or depths are shown within the zone.” The FIRM maps also
state the following note regarding the levee protection system “This Area is shown as being
protected from the 1-percent annual-chance or greater flood hazard by a levee system that
has been provisionally accredited.”



Per FEMA the description for Flood Zone AE is as follows: “Zone AE is the flood
insurance rate zone that corresponds to the 1% annual chance flood plains that are
determined in the FIS Report by detailed methods. In most instances, whole-foot Base
Flood Elevations derived from the detailed hydraulic analyses are shown at selected
intervals within this zone.”
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These changes in Flood Zone categories pose a lot of questions that need to be answered, such as
the following:








Why was the Town of Princeville labeled as a Flood Zone X, even after the flooding that
occurred in 1999 from Hurricane Floyd?
What improvements were made to justify keeping the category of the Town Flood Zone X
even after Hurricane Floyd in 1999?
Why did FEMA release a new map that states the Town is in a Flood Zone AE after
Hurricane Matthew?
What changes were made between Hurricane Floyd and Hurricane Matthew to justify the
new map?
If the Town was originally within a Flood Zone AE, who is responsible for the damages
that occurred during the Hurricane Matthew flood, since insurance drastically changes
between the two flood zone types?
Was proper modeling of the area done since the most recent map revision prior to the most
recent flooding was done in 2015?
Was FEMA aware of the USACE Report which documented prior to the most recent
flooding that there were deficiencies in protecting the Town with the levee system in place?

The second discrepancy that was noticed was the height of the levee that was stated on the original
design drawings (see Appendix A). The drawings show the crest of the levee at elevation 49-feet,
and according the USACE feasibility report from December 2015 (see Appendix B) the crest of
the levee varies from 43.9-feet from the downstream end to 47.3-feet at the upstream end
(NAVD88). The question that arises is, why was the levee not built to elevation 49-feet as stated
in the drawings?
The third discrepancy noticed was the reason behind why the southern end of the levee was
abandoned? Since the US Highway 64 improvement in 1995 is not designed to replace the
southern portion of the original levee into its design, the original levee should have never been
abandoned. However, according to Mr. Price, the USACE issued a letter informing Edgecombe
county to abandon the southern portion (section B) of the levee (see Appendix H). How can the
USACE justify abandoning the existing levee without proper protection from the highway?
These are only a couple of the questions that arose during the investigation process of the flooding
that occurred due to Hurricane Matthew. If FEMA and the USACE could help to clarify these
questions, it could help shed light on how to best proceed from this point and to prevent another
flooding scenario from occurring.

5.0

ACTIONS REQUIRED

See comments in section 1.0 with the damages caused by Hurricane Matthew. The Town of
Princeville now has a massive amount of work to get the Town running normally. Presently there
are two phases of restoration to get the town up and running as soon as possible:
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Phase I will involve Emergency Protective protocol. These improvements deal directly
with the well-being of the citizens and therefore need to be completed immediately.
Phase II will involve Mitigative measures. These improvements do not have to be
completed immediately and are crucial for the Town to resume normally. However, these
improvements need to be fixed within the next year.

5.1 Phase I – Emergency Protective Measures
Certain parts of the Town of Princeville require immediate Emergency Protective measures in
order to proceed normally on a day to day basis. Some vital buildings that need immediate
attention are the following:




Princeville Town Hall
Princeville Museum
Princeville Volunteer Fire Department

Other infrastructures that need immediate attention are roadway sinkholes and certain storm drain
areas, (see Appendix C for these damages) documented by MacConnell & Associates, P.C.
5.2 Phase II – Mitigative Measures
The first mitigative measure to consider involves the two concrete headwalls along the railroad
line (located on the North-Western part of town) that show a large fracture going vertically down,
with no signs of rebar (see Figure 5.1). These headwalls need to be fixed before another flood
occurs and causes a failure.

Figure 5.1 – Crack on Stop Log Headwall along rail road line
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All the recommendations included in the USACE Report should be implemented as soon as
possible as the latest flood provided firm evidence that the existing levee is not adequate. Issues
to consider with respect to the USACE recommendation are the US Highway 64 improvements
from 1995. These improvements did not take into consideration the existing levee; therefore, it is
recommended that the existing abandoned levee (shown as a dashed red line on Figure 1.4) be
reinstated. However, before the levee is reinstated an elevation survey of the abandoned levee and
the corresponding “S Curve” section of the highway should be completed. From visual
inspections, the abandoned levee seems to be at a lower elevation than the “S Curved” section of
the highway. If this is proven true, then the existing levee should remain abandoned, after ensuring
all existing flap gates on the levee are permanently closed.
However, if the levee is shown to be at a higher elevation than the corresponding “S-Curved”
section of the highway, then the levee will need to be reinstated as part of the flood protection
system for the Town. The abandoned levee will need to be cleaned and thoroughly inspected to
ensure that it is up to par with the existing levee. The completion and reactivation of this levee is
crucial to reduce/prevent a future flooding event for the Town of Princeville (see appendix A for
the original design drawings of the Levee).
Other mitigative measures discussed in the USACE Report are to add flap gates to the twelve ungated culverts, that run underneath US Highway 64 (see Appendix B). This is a must and should
not be overlooked. We believe that these culverts along US Highway 64 were a major contributor
to the flooding that occurred during both Hurricanes Floyd and Matthew. Additional mitigative
measures recommended by the USACE are as follows:





Increase the height of the highway at the intersection of NC Highway 33 and US Highway
64 by 4.5-feet
Install a “Shoulder Levee” at the low spot on US Highway 64
Extend the existing levee system
Create a non-structural flood warning management plan.

Portions of the storm drainage system which were damaged during Hurricane Matthew also need
to be mitigated as documented in Appendix C. These areas are summarized below:




Several sinkholes located along Dancy St., Howard St., Walston St., Rainey St., and many
others within the Town of Princeville.
Several existing storm drains within the Town need attention. However, the storm drainage
system with the most damage is located along the intersection of Dancy St. & Howard St.
All ditches in Town need to be cleaned from vegetation and be properly sloped to drain.

The final mitigative measure to consider is to clean up the existing earthen stormwater drainage
structures within town. The earthen structures are overgrown with thick vegetation and show poor
or irregular drainage channels (see Figure 5.2 & 5.3). These drainage systems will need to be
cleaned and maintained on a regular basis. MacConnell & Associates, P.C. has documented many
of these structures located in Appendix C of this report.
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Figure 5.2 – Typical ditch with vegetation and poor drainage slopes
(Intersection of Beasley St. & Neville St.)

Figure 5.3 – Typical ditch with vegetation and poor drainage slopes
(Intersection of Otis Ave. & Neville St.)

21

Town of Princeville, North Carolina
Hurricane Matthew Flood Assessment Study

6.0

OPTIONS

The Town of Princeville has now experienced two major floods from Hurricane Floyd and
Matthew, since the construction of the levee in 1967. One reason for the increase in the BFE
throughout the years can be directly contributed to Urbanization.
Urbanization is defined as “the increasing number of people that live in urban areas. It
predominantly results in the physical growth of urban areas, be it horizontal or vertical. The United
Nations projected that half of the world's population would live in urban areas at the end of 2008.”
by Science Daily. It is precited that by the year 2050, 85.9% of the developed world will be
urbanized. Urbanization is important in this subject matter because streams are generally fed by
runoff from rainfall and snowmelts. However, due to towns and cities having more impermeable
surfaces as a result of urbanization, the amount of runoff into streams has drastically increased.
This fact is a direct correlation to the high flood events that have been recorded in the recent past.
With all this information, it can be theorized that as more people move into urbanized areas, the
amount of runoff into rivers will only increase and consequently cause higher flooding events in
the future. Even though urbanization within Princeville is very limited, more heavily populated
areas upstream have under gone urbanization.
Therefore, now is the time that the Town of Princeville needs to make a decisive decision on its
future. Some questions to discuss before exploring the different options are as follows:



Will the Town be safe from another flooding event, even if the recommendations and
upgrades discussed in the USACE Report are implemented?
What are the best and most reasonable options when comparing costs to benefits?

With these questions in mind, there are three different options that FEMA has proposed for the
residents in Town and elected officials to consider for public buildings. These three options are
discussed below.
6.1 Option 1 – Raising all Structures in Town so Lowest Floor is 2-feet above Base Flood
Elevation
Option 1 involves raising all structures within Town so that the lowest floor elevation is 2-feet
above the latest FEMA approved BFE. FEMA has provided a complete list of Advisory Base
Flood Elevation (ABFE) for each address and parcel/pin number in the Town of Princeville, as
well as, a new flood zone map to summarize their findings (see Appendix F & G). According to
the new flood zone map the ABFE at the northeastern part of town is 46-ft and at the southwestern
part is 44.6-ft. All elevations are based on a vertical datum of NAVD88.
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The advantage to this option is the fact that the Town will be protected from a flood event with a
BFE less than 46-feet. However, some of the heights listed for properties within town do not seem
to be feasible options. Many buildings in the Town will need to be raised several feet. Citizens
including the elderly and/or physically handicapped will find it difficult to climb 6 to 7-feet every
day to get to their homes.
For example, the Fire Station cannot be 6.5-ft above its lowest floor elevation. In addition, many
of the elderly citizens and/or physically handicapped will find it difficult to climb 6 to 7-ft every
day to get to their homes.
At this point, it appears that Town officials are not included in the decision-making process with
respect to temporary housing. FEMA has not made a commitment on the location of temporary
housing. It is possible that finding a location where the temporary trailers can be placed where
their finished floor elevation is a minimum 2-feet above the BFE is an issue. Town officials should
be included in this process.
6.2 Option 2 – Extend and Upgrade Levee
Option 2 involves extending and upgrading the existing levee system. Since the USACE has
already conducted an extensive study on this subject, it is recommended to follow their plan of
action (see Appendix B and Figure 1.6). In a brief summary, the USACE recommendations outline
the following items: installation of flap gates on the twelve ungated culverts along US Highway
64, the addition of several new culverts to assist floodflow, modification to the intersection of NC
Highway 33 and US Highway 64 by increasing the elevation by 4.5-feet, installation of a “Shoulder
Levee” at the low spot on US Highway 64, extension of the existing levee system, and to create
non-structural flood warning management plans. This recommendation was estimated to cost
$21,540,000 with a benefit to cost ratio of 0.5 to 1. However, this estimate only includes costs for
the levee system and does not include costs for mitigating properties and buildings.
The major advantage to this option is the fact that the Town will be protected from another flooding
event. However, the disadvantage is if a natural disaster with a higher BFE than Hurricane Floyd
and Matthew occurs, then the town will once again be flooded.
Another disadvantage to this option, is the effect that the new levee extension will have on the
Town of Tarboro. During Hurricane Matthew, the Town of Tarboro experienced significant
flooding (see Figure 6.1). The flooding that occurs to the Town of Tarboro will only increase as
the existing levee is fixed and extended. This is something to consider when deciding on the
different options.
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Figure 6.1 – Hurricane Matthew flooding in the Town of Tarboro
6.3 Option 3 – Relocate Town
Option 3 involves FEMA’s offer to buy out the Town of Princeville. FEMA has agreed to buy out
each individual property. This could be a good option for those who are willing to move. But this
does not necessarily mean that citizens must leave their town completely; new property can be
purchased along the edge of Town, at a higher elevation, with new infrastructure, roads, and
sanitary systems. This way, the Town can stay intact and people can be safe from future flooding
events.

7.0

CONCLUSION

The basis of this report was to conclude all the factors that caused the Town of Princeville to be
flooded up to 10-feet of water after Hurricane Matthew. After some investigation, it was
determined that the water came into Town from four points of interests:


The first point of interest is at the intersection of US-258 N and N. Shiloh Farm Rd, where
the water overflowed and made its way into Town.
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The second point of interest is at the northern end of the levee system, along US-258 N. It
is believed that once the BFE reached 37-feet, the water was able to go around the end
levee and make its way into the Town of Princeville.
The third point of interest is located at the “S-Curved” part of US Highway 64. Due to
design flaws this part of the highway was easily overtopped during the flood. In addition,
un-gated culverts along the highway aided the water to flow unrestrained into Town.
Finally, the fourth point of interest is the Southern end of the Town where the abandoned
levee intersects US Highway 64. Water initially flowed from the Tar River into the water
impoundment (at the intersection of Bogey St. & Jenkins St.) and then into the un-gated
culvert and finally settling into the basin which is located between the abandoned levee
and US Highway 64. From this point, as the BFE rose, the water filled the basin and
eventually overflowed around the ends of the levee into town.

The different points of interests are described in more detail at section 2.0 of this report. These
findings were predicted in the USACE Report which was issued before Hurricane Mathew. The
conclusion the USACE reached to the cause of the flood triggered by Hurricane Floyd was almost
identical to the conclusions stated in this report for the cause of the flood caused by Hurricane
Matthew 15-years later.
The events of Hurricane Mathew and its resultant flooding of the Town are well documented.
Damages and destruction caused by these events are either documented or can be readily
documented. This information is useful in determining the events and quantify the damage and
destruction from the hurricane. An extensive and comprehensive study: USACE Report provides
a detailed plan for mitigating the existing deficiencies in the existing levee system with an
estimated cost of $21,540,000. In addition to the recommendations in the USACE Report,
mitigative measures for correcting damaged infrastructure are identified. Earthen stormwater
conveyance structures should also be cleaned and reworked. This USACE Report which was
initiated in 2001 with final completion in 2016 took 15 years to complete at a cost of $1,500,000.
The USACE Report is complete in identifying the levee system deficiencies and mitigative
measures to correct these deficiencies. This report answers most of the technical issues associated
with the levee system. While this report answers many questions, it also raises numerous
questions. Many of the questions relate to why Princeville and its citizens were not adequately
protected from flooding 15 years after Floyd and why is there documentation which led them to
believe they were protected. Some of the questions are summarized below:





The flood maps prior to Hurricane Matthew show most of the area within the Town as
Zone X and being protected by the levee system. There are several small low areas which
show Zone AE with a base flood elevation of +/-35 feet. Soon after Hurricane Matthew,
FEMA and North Carolina Emergency Management issued a revised map which showed
the Town being in Zone AE with base flood elevations between +/-43 to 46 feet. Why
were these pre-Hurricane Matthew maps off by 8-plus feet?
Was proper modeling with documentation done in developing the pre-Hurricane Matthew
maps?
Was there any communication between the USACE and FEMA regarding the discrepancies
between FEMA maps and the USACE Report?
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Was the North Carolina Emergency Management aware of the USACE Report and the
discrepancies with respect to the FEMA flood maps?
Why did it take 15 years for the USACE to complete its study and why were the residents
of Princeville not protected from flooding and were they notified of the levee system
deficiencies during this time, even after President Clinton’s Executive Order, following
Hurricane Floyd?
After Hurricane Floyd, did the Town of Princeville rebuild with assurances from Federal
and State Governmental Agencies that they would be protected from flooding?
Was flood insurance provided on inaccurate FEMA flood maps?
Why hasn’t FEMA provided Temporary housing (trailers) to date? Is it because of the
revised FEMA flood mapping? Shouldn’t Town officials be part of this process?
Are the Town and privately owned buildings which are being rebuilt being raised to 2-feet
above the revised base flood elevation and/or are they being adequately protected?
Why did the USACE provide correspondence indicating abandonment of a portion of the
original levee when there were culverts under US Highway 64 without flap gates?
Was the levee system ever certified by the USACE, and if not why?
If the USACE completes its recommended upgrades to the levee system, how will this
affect flooding on the Tarboro side of the river and what are its implications?
Are any governmental agencies culpable for the losses and hardships encountered by the
Town and its residents?

It is important that the above questions be answered by the appropriate officials. The Town and
its residents have hard decisions to make moving forward. Many of the residents have a strong
sense of community and family with roots to the Town since its founding and want to rebuild the
Town. If this is desired efforts should be taken to expedite the construction of the USACE
recommendations. A time line and assurances from Federal and State agencies should be included
with the decision-making process.
While some residents would like to stay, they are uncomfortable living at their existing location
due to two major flooding events. Extending the town limits into unincorporated areas above the
base flood elevation should be a major consideration. Coupled with this, should be an effort to
acquire a significant portion of land in which citizens could relocate. This area could be developed
with infrastructure and utilities to provide a sense of community. Due to cost constraints assistance
from Federal and State agencies would be required. This is critical as it would help for the Town
and Edgecombe County to maintain a viable tax base and user base for utilities. The Town of
Princeville and its residents have endured significant loss and hardship at no fault of their own. It
is hoped that Federal and State governments can provide the Town with adequate assistance to get
them in a “normal” mode of existence.
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