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 2000 2010 % Change 

Brunswick Unemployment Rate 5.0% 5.9% 18.0% 

Cerro Gordo 

Civilian Labor Force 93 63 -32.3% 

Number Employed 85 52 -38.8% 

Number Unemployed 8 11 37.5% 

Cerro Gordo Unemployment Rate 4.7% 10.1% 115.0% 

Chadbourn 

Civilian Labor Force 842 614 -27.1% 

Number Employed 747 541 -27.6% 

Number Unemployed 95 73 -23.2% 

Chadbourn Unemployment Rate 6.0% 5.2% -13.3% 

Fair Bluff 

Civilian Labor Force 395 269 -31.9% 

Number Employed 322 208 -35.4% 

Number Unemployed 73 61 -16.4% 

Fair Bluff Unemployment Rate 7.9% 9.5% 20.3% 

Lake Waccamaw 

Civilian Labor Force 589 588 -0.2% 

Number Employed 564 565 0.2% 

Number Unemployed 25 23 -8.0% 

Lake Waccamaw Unemployment Rate 2.3% 2.0% -13.0% 

Sandyfield 

Civilian Labor Force 140 243 73.6% 

Number Employed 140 181 29.3% 

Number Unemployed 0 62 - 

Sandyfield Unemployment Rate 0.0% 15.5% - 

Tabor City 

Civilian Labor Force 938 1,110 18.3% 

Number Employed 843 992 17.7% 

Number Unemployed 95 118 24.2% 

Tabor City Unemployment Rate 4.8% 4.2% -12.5% 
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 2000 2010 % Change 

Fairmont Unemployment Rate 6.5% 3.4% -47.7% 

Lumber Bridge 

Civilian Labor Force 46 37 -19.6% 

Number Employed 41 35 -14.6% 

Number Unemployed 5 2 -60.0% 

Lumber Bridge Unemployment Rate 6.2% 2.4% -61.3% 

Lumberton 

Civilian Labor Force 7,966 8,269 3.8% 

Number Employed 7,319 7,758 6.0% 

Number Unemployed 647 511 -21.0% 

Lumberton Unemployment Rate 4.1% 3.2% -22.0% 

Marietta 

Civilian Labor Force 88 84 -4.5% 

Number Employed 83 84 1.2% 

Number Unemployed 5 0 -100.0% 

Marietta Unemployment Rate 3.3% 0.0% -100.0% 

Maxton 

Civilian Labor Force 1,060 1,217 14.8% 

Number Employed 960 1,076 12.1% 

Number Unemployed 100 141 41.0% 

Maxton Unemployment Rate 5.1% 5.9% 15.7% 

McDonald 

Civilian Labor Force 59 19 -67.8% 

Number Employed 55 19 -65.5% 

Number Unemployed 4 0 -100.0% 

McDonald Unemployment Rate 4.5% 0.0% -100.0% 

Orrum 

Civilian Labor Force 39 26 -33.3% 

Number Employed 35 26 -25.7% 

Number Unemployed 4 0 -100.0% 

Orrum Unemployment Rate 4.9% 0.0% -100.0% 

Parkton 

Civilian Labor Force 192 180 -6.25% 
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 2000 2010 % Change 

Number Employed 177 160 -9.6% 

Number Unemployed 15 20 33.3% 

Parkton Unemployment Rate 4.5% 6.1% 35.6% 

Pembroke 

Civilian Labor Force 885 1,113 25.8% 

Number Employed 761 1,013 33.1% 

Number Unemployed 124 100 -19.4% 

Pembroke Unemployment Rate 7.1% 5.1% -28.2% 

Proctorville 

Civilian Labor Force 65 55 -15.4% 

Number Employed 61 55 -9.8% 

Number Unemployed 4 0 -100.0% 

Proctorville Unemployment Rate 4.0% 0.0% -100.0% 

Raynham 

Civilian Labor Force 33 49 48.5% 

Number Employed 30 49 63.3% 

Number Unemployed 3 0 -100.0% 

Raynham Unemployment Rate 5.0% 0.0% -100.0% 

Red Springs 

Civilian Labor Force 1,269 1,236 -2.6% 

Number Employed 1,194 990 -17.1% 

Number Unemployed 75 246 228.0% 

Red Springs Unemployment Rate 2.8% 10.2% 264.3% 

Rennert 

Civilian Labor Force 105 157 49.5% 

Number Employed 90 133 47.8% 

Number Unemployed 15 24 60.0% 

Rennert Unemployment Rate 7.0% 9.8% 40.0% 

Rowland 

Civilian Labor Force 464 411 -11.4% 

Number Employed 420 372 -11.4% 

Number Unemployed 44 39 -11.4% 

Rowland Unemployment Rate 4.8% 4.2% -12.5% 
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SECTION 4: HAZARD IDENTIFICATION 

44 CFR Subsection D §201.6(c)(2): [The plan shall include] A risk assessment that provides the factual 
basis for activities proposed in the strategy to reduce losses from identified hazards. Local risk 
assessments must provide sufficient information to enable the jurisdiction to identify and prioritize 
appropriate mitigation actions to reduce losses from identified hazards. 

44 CFR Subsection D §201.6(c)(2) 

[The plan shall include] A risk assessment that provides the factual basis for activities proposed in the strategy 
to reduce losses from identified hazards. Local risk assessments must provide sufficient information to enable 
the jurisdiction to identify and prioritize appropriate mitigation actions to reduce losses from identified 
hazards. 

 

The following section describes the Risk Assessment process for the development of the Regional 
Hazard Mitigation Plan. It describes how the MAC met the following requirements from the 10-step 
planning process: 

�º  Planning Step 4: Assess the Hazard 
�º  Planning Step 5: Assess the Problem 

���•�������(�]�v���������Ç���&���D���U���Œ�]�•�l���]�•���������}�u���]�v���š�]�}�v���}�(���Z���Ì���Œ���U���À�µ�o�v���Œ�����]�o�]�š�Ç�U�����v�������Æ�‰�}�•�µ�Œ���X���^�/�š���]�•���š�Z�����]�u�‰�����š���š�Z���š������
hazard would have on people, services, facilities, and structures in a community and refers to the 
�o�]�l���o�]�Z�}�}�����}�(�������Z���Ì���Œ�������À���v�š���Œ���•�µ�o�š�]�v�P���]�v�����v�������À���Œ�•�������}�v���]�š�]�}�v���š�Z���š�������µ�•���•���]�v�i�µ�Œ�Ç���}�Œ�������u���P���X�_ 

This risk assessment covers the entire geographical area of the Bladen Columbus Robeson Regional Plan 
in North Carolina. The risk assessment process identifies and profiles relevant hazards and assesses the 
exposure of lives, property, and infrastructure to these hazards. The process allows for a better 
understanding of a jurisdiction�[�• potential risk to natural hazards and provides a framework for 
developing and prioritizing mitigation actions to reduce risk from future hazard events. This risk 
assessment followed the methodology described in the FEMA publication Understanding Your Risks�v
Identifying Hazards and Estimating Losses (FEMA 386-2, 2002), which breaks the assessment down to a 
four-step process: 

 
Data collected through this process has been incorporated into the following sections of this plan: 

�x Section 4: Hazard Identification identifies the natural and man-made hazards that threaten the 
planning area. 

�x Section 5: Hazard Profiles discusses the threat to the planning area and describes previous 
occurrences of hazard events and the likelihood of future occurrences. 

�x Section 6: Vulnerability Assessment ���•�•���•�•���•���š�Z�����‰�o���v�v�]�v�P�����Œ�����[�•����xposure to the hazards; 
considering assets at risk, critical facilities, and future development trends. 

�x Section 7: Capability Assessment inventories existing mitigation activities and policies, 
regulations, and plans that pertain to mitigation and can affect net vulnerability. 

The MAC conducted a hazard identification study to determine the natural and man-made hazards that 
threaten the Region. Existing hazard data from NCEM, FEMA, the National Oceanic and Atmospheric 
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Administration (NOAA), and other sources were examined to assess the significance of these hazards to 
the planning area. Significance was measured in general terms and focused on key criteria such as 
frequency and resulting damage, which includes deaths and injuries, as well as property and economic 
damage. 

To further focus on the list of identified hazards for this plan update, the MAC researched past events 
that resulted in a federal disaster declaration for the County. Table 4-1 presents a list of all major 
disaster declarations that have occurred in the Region since 1953. This table presents the foundation for 
identifying which hazards pose the greatest risk to the region. 

Table 4-1: Major Disaster Declarations in (1953 - 2019) 

Declaration # Date Event Details 

Robeson County  

DR-699 03/30/1984 Severe Storms, Tornadoes 

DR-1134 09/06/1996 Hurricane Fran 

DR-1200 01/15/1998 Flooding 

DR-1240 08/27/1998 Hurricane Bonnie 

DR-1292 09/16/1999 Hurricane Floyd & Irene 

DR-1490 09/18/2003 Hurricane Isabel 

DR-1546 09/10/2004 Tropical Storm Frances 

DR-1969 04/19/2011 Severe Storms, Tornadoes and Flooding 

DR-4285 10/10/2016 Hurricane Matthew 

DR-4393 09/04/2018 Hurricane Florence 

DR-4465 10/04/2019 Hurricane Dorian 

Bladen County 

DR-724 09/11/1984 Hurricane Diana 

DR-1127 07/18/1996 Hurricane Bertha 

DR-1134 09/06/1996 Hurricane Fran 

DR-1240 08/27/1998 Hurricane Bonnie 

DR-1292 09/16/1999 Hurricane Floyd & Irene 

DR-1490 09/18/2003 Hurricane Isabel 

DR-1546 09/10/2004 Tropical Storm Frances 

DR-1969 04/19/2011 Severe Storms, Tornadoes and Flooding 

DR-4019 08/31/2011 Hurricane Irene 

DR-4285 10/10/2016 Hurricane Matthew 

DR-4393 09/04/2018 Hurricane Florence 
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Declaration # Date Event Details 

Columbus County 

DR-724 09/11/1984 Hurricane Diana 

DR-1127 07/18/1996 Hurricane Bertha 

DR-1134 09/06/1996 Hurricane Fran 

DR-1240 08/27/1998 Hurricane Bonnie 

DR-1292 09/16/1999 Hurricane Floyd & Irene 

DR-1490 09/18/2003 Hurricane Isabel 

DR-1546 09/10/2004 Tropical Storm Frances 

DR-4019 08/31/2011 Hurricane Irene 

DR-4285 10/10/2016 Hurricane Matthew 

DR-4393 09/04/2018 Hurricane Florence 

DR-4465 10/04/2019 Hurricane Dorian 

Source: FEMA 

Table 4-2 documents the decisions made by the MAC as it relates to those hazards that were to be 
identified, analyzed, and addressed through the development of this plan. This table lists whether or not 
the hazard was included in the 2018 State of North Carolina Hazard Mitigation Plan and the Bladen-
Columbus-Robeson Regional Hazard Mitigation Plan. This table summarizes those hazards identified for 
inclusion in this plan as well as those that were not included and the reason for the decision.   

Table 4-2: Hazard Evaluation 

Hazard 
Included in 
State Plan? 

Included in Bladen-
Columbus-Robeson 

Plan? 

Identified as a 
significant hazard to be 
included in the Plan? 

Coastal Hazards (coastal flooding, coastal 
erosion, storm surge & sea level rise) 

Yes No No 

Dam/Levee Failure Yes Yes Yes 

Drought Yes Yes Yes 

Earthquake Yes Yes Yes 

Erosion No No No 

Extreme Heat No No No 

Hurricane/Tropical Storm Yes Yes Yes 

Inland Flooding: 100-/500-year Yes Yes Yes 

Severe Weather (thunderstorm wind, 
lightning, & hail) 

Yes Yes Yes 

Sinkhole Yes No No 

Tornado Yes Yes Yes 
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Hazard 
Included in 
State Plan? 

Included in Bladen-
Columbus-Robeson 

Plan? 

Identified as a 
significant hazard to be 
included in the Plan? 

Wildfire Yes Yes Yes 

Winter Weather Yes Yes Yes 

 

The following hazards were evaluated by the MAC and determined to be non-prevalent hazards that 
should not be included in the plan:  

�x Avalanche �t �������}�Œ���]�v�P���š�}���š�Z�����&�������Œ���o�����u���Œ�P���v���Ç���D���v���P���u���v�š�����P���v���Ç�[�•���D�µ�o�š�]-Hazard 
Identification and Risk Assessment, this hazard is only relevant to the western United States. 

�x Landslide �t Based on the national U.S. Geological Survey map of landslide susceptibility and 
incidence, Robeson County rests within a zone of low incidence. The topography of the upper 
coastal plain does not provide enough elevation relief to support a landslide event. 

�x Tsunami �t According to a 2009 report by the USGS titled Regional Assessment of Tsunami 
Potential in the Gulf of Mexico, there are no significant earthquake sources within the Atlantic 
Ocean that are likely to generate tsunamis. Furthermore, the Region lies over 40 miles inland 
from the coast. 

�x Volcano �t There are no known active volcanoes in the United States east of central New Mexico. 
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SECTION 5: HAZARD PROFILES 

The hazards identified in Chapter 4 �t Hazard Identification, are profiled individually in this chapter. It 
consists of the following subsections:  

�º  5.1 Dam/Levee Failure 
�º  5.2 Drought 
�º  5.3 Earthquake 
�º  5.4 Hurricane/Tropical Storm 
�º  5.5 Inland Flooding 
�º  5.6 Severe Weather (Thunderstorm Wind, Lightning & Hail) 
�º  5.7 Tornado 
�º  5.8 Wildfire 
�º  5.9 Winter Storm 
�º  5.10 Hazard Profile Summary 

44 CFR Subsection D §201.6(c)(2)(i) 

[The risk assessment shall include a] description of the type, location and extent of all natural hazards that can 
affect the jurisdiction. The plan shall include information on previous occurrences of hazard events and on the 
probability of future hazard events. 

 

Information provided by members of the MAC has been integrated into this chapter with information 
from other data sources. 

Each hazard is profiled in the following format:  

Hazard Description 

This section provides a description of the hazard followed by details specific to the regional planning 
area. 

Location and Spatial Extent 
This section includes information on the hazard extent, seasonal patterns, speed of onset/duration, 
magnitude and any secondary effects. 

Past Occurrences 

This section contains information on historical events, including the extent or location of the hazard 
within or near the regional planning area.  

Probability of Future Occurrence 

This section gauges the likelihood of future occurrences based on past events and existing data. The 
definition of each category differs for each hazard to provide a more specific likelihood for each hazard. 
The likelihood of future flood occurrences, for example, is categorized into one of the classifications: 

�x Definitions for Descriptors Used for Probability of Future Hazard Occurrences 

o Low: Less Than 1% Of Buildings Are In 100-Year Floodplain 
o Medium: Between 1% And 10% Of Buildings Are In 100-Year Floodplain 
o High: More Than 10% Of Buildings Are In 100-Year Floodplain 
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Consequence and Impact Analysis 

This section examines effects and impacts of the hazard on people, first responders, continuity of 
operations, built environment, economy and natural environment. 

Those hazards determined to be of high or medium significance were characterized as priority hazards 
that required further evaluation in Chapter 6 Vulnerability Assessment. Significance was determined by 
frequency of the hazard and resulting damage, including deaths/injuries and property, crop and 
economic damage. Hazards occurring infrequently or having little to no impact on the planning area 
were determined to be of low significance and not considered a priority hazard. These criteria allowed 
the MAC to prioritize hazards of greatest significance and focus resources where they are most needed.  

Study Area 

The Region includes 35 participating municipalities, listed below. Figure 5-1 on the following page 
provides a base map, for reference, of the Region and the participating municipalities. 

Participating Jurisdictions 

Bladen County 
�x Town of Bladenboro 
�x Town of Clarkton 
�x Town of Dublin 
�x Town of East Arcadia 
�x Town of Elizabethtown 
�x Town of Tar Heel 
�x Town of White Lake 

Columbus County 
�x Town of Boardman 
�x Town of Bolton 
�x Town of Brunswick 
�x Town of Cerro Gordo 
�x Town of Chadbourn 
�x Town of Fair Bluff 
�x Town of Lake Waccamaw 
�x Town of Sandyfield 
�x Town of Tabor City  
�x Town of Whiteville 

Robeson County 
�x City of Lumberton 
�x Town of Fairmont 
�x Town of Lumber Bridge 
�x Town of Marietta 
�x Town of Maxton 
�x Town of McDonald 
�x Town of Orrum 
�x Town of Parkton 
�x Town of Pembroke 
�x Town of Proctorville 
�x Town of Raynham 
�x Town of Red Springs 
�x Town of Rennert 
�x Town of Rowland 
�x Town of St. Pauls 
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Figure 5-1: Bladen Columbus Robeson Regional Map 
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Past Severe Weather Reports 

�E�K�����[�•���E���š�]�}�v���o�������v�š���Œ�•���(�}�Œ�����v�À�]�Œ�}�v�u���v�š���o���/�v�(�}�Œ�u���š�]�}�v���~�E�����/�•���€�(�}�Œ�u���Œ�o�Ç���E���š�]�}�v���o�����o�]�u���š�]���������š���������v�š���Œ��
(NCDC)], has been tracking severe weather since 1950. Their Storm Events Database contains an archive 
of destructive storm or weather data and information which includes local, intense and damaging 
events. NCEI receives storm data from the National Weather Service (NWS). The NWS receives their 
information from a variety of sources, which include but are not limited to: county, state and federal 
emergency management officials, local law enforcement officials, Sky Warn spotters, NWS damage 
surveys, newspaper clipping services, the insurance industry and the general public, among others. This 
database contains 1,061 severe weather events that occurred in the Region between January 1, 1950 
and November 30, 2019. Table 5-1 summarizes these events.    

Table 5-1: NCEI Storm Events (January 1950 �t November 2019) 

Type # of Events Property Damage Crop Damage 
Deaths 
(Direct) 

Injuries 
(Direct) 

Bladen County 

Cold/Wind Chill 0 $0 $0 0 0 

Flash Flood 12 $15,190,000 $0 2 0 

Flood 7 $20,000 $0 0 0 

Hail 100 $46,200 $0 0 0 

Heat 4 $0 $0 0 0 

Heavy Rain 6 $10,000 $0 0 0 

High Wind 7 $20,620,000 $25,000,000 1 0 

Hurricane (Typhoon) 1 $100,000 $0 0 3 

Lightning 12 $136,000 $0 0 1 

Strong Wind 6 $66,000 $0 0 0 

Thunderstorm Wind 148 $2,008,000 $2,000 0 6 

Tornado 19 $30,528,000 $10,000 5 8 

Tropical Storm 2 $0 $0 2 0 

Winter Storm 6 $0 $0 0 0 

Winter Weather 6 $30,000 $0 0 0 

Total: 336 $68,754,200 $25,012,000 10 18 

Columbus County 

Cold/Wind Chill 0 $0 $0 0 0 

Flash Flood 18 $32,647,000 $10,200,000 1 1 

Flood 8 $26,000 $0 0 0 

Hail 113 $189,750 $5,000,000 0 0 

Heat 5 $0 $0 1 15 
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Type # of Events Property Damage Crop Damage 
Deaths 
(Direct) 

Injuries 
(Direct) 

Heavy Rain 7 $170,000 $0 0 1 

High Wind 7 $18,605,000 $38,000,000 1 11 

Hurricane (Typhoon) 1 $150,000 $0 0 0 

Lightning 15 $398,000 $0 2 3 

Strong Wind 2 $22,000 $0 0 0 

Thunderstorm Wind 144 $6,071,000 $5,000 0 7 

Tornado 24 $6,244,000 $500 8 40 

Tropical Storm 7 $91,001,000 $2,900,000 1 0 

Winter Storm 5 $0 $0 0 0 

Winter Weather 4 $0 $0 0 0 

Total: 346 $155,523,750 $56,105,500 14 78 

Robeson County 

Cold/Wind Chill 0 $0 $0 0 0 

Flash Flood 9 $4,910,000 $0 2 0 

Flood 7 $7,000 $0 0 0 

Hail 99 $117,150 $50,000 0 1 

Heat 5 $0 $0 1 0 

Heavy Rain 8 $0 $0 0 0 

High Wind 7 $24,120,000 $33,000,000 0 6 

Hurricane (Typhoon) 0 $0 $0 0 0 

Lightning 8 $506,500 $0 0 2 

Strong Wind 4 $26,000 $0 0 0 

Thunderstorm Wind 190 $4,357,000 $10,000 0 8 

Tornado 33 $9,550,000 $0 6 334 

Tropical Storm 4 $71,000 $0 0 0 

Winter Storm 9 $20,000 $0 0 0 

Winter Weather 5 $30,000 $0 0 0 

Total: 379 $43,714,650 $33,060,000 9 351 

Source: National Climatic Data Center Storm Events Database, November 2019 
Note: Losses reflect totals for all impacted areas within a County. 
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Climate Change 

Climate change refers to a change in the state of the climate that can be identified (e.g., by using 
statistical tests) by changes in the mean and/or the variability of its properties, and that persists for an 
extended period, typically decades or longer. Climate change may be due to natural internal processes 
or external forcing such as modulations of the solar cycles, volcanic eruptions, and persistent 
anthropogenic changes in the composition of the atmosphere or in land use (11). Climate change is a 
natural occurrence in which the earth has warmed and cooled periodically over geologic time. The 
recent and rapid warming of the earth over the past century has been cause for concern, as this 
warming is very likely due to the accumulation of human-caused greenhouse gases, such as CO2, in the 
atmosphere (12). This warming is occurring almost everywhere in the world which suggests a global 
cause rather than changes in localized weather patterns.  
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Since 1901, the average surface temperature across the contiguous 48 states has risen at an average 
rate of 0.14°F per decade (1.4°F per century). Average temperatures have risen more quickly since the 
late 1970s (0.36 to 0.55°F per decade). Seven of the top 10 warmest years on record for the contiguous 
48 states have occurred since 1998, and 2012 was the warmest year on record. The figure below, based 
on data from NOAA and prepared by the EPA, shows how annual average air temperatures have 
changed in different parts of the United States since 1901. According to the National Climate 
Assessment (10), the Region is projected to experience an additional 20-30 days annually with 
�š���u�‰���Œ���š�µ�Œ���•�������}�À�����õ�ñ�Ñ�&�U�����Œ���•�š�]�����o�o�Ç���]�v���Œ�����•�]ng the number of extreme heat days. Furthermore, the 
average temperature in the Southeast United States is expected to increase by four to eight degrees 
Fahrenheit by 2100(10).   

The National Climate Assessment identifies the following climate risks projected to impact the Southeast 
U.S., including the Region: rising temperatures and more frequent extreme heat events; increasing 
frequency and intensity of severe weather events; more heavy rain events and flooding; and more 
frequent and prolonged drought. A discussion of the effect of these climate risks on the individual 
hazards profiled below has been included in the Probability of Future Occurrence subsection for each 
hazard as applicable. 

5.1 Dam/Levee Failure  

5.1.1 Hazard Description  

Dam Failure 

A dam is a barrier constructed across a watercourse that stores, controls, or diverts water.  Dams are 
usually constructed of earth, rock, or concrete. The water impounded behind a dam is referred to as the 
reservoir and is measured in acre-feet. One acre-foot is the volume of water that covers one acre of land 
to a depth of one foot. Dams can benefit farm land, provide recreation areas, generate electrical power, 
and help control erosion and flooding issues.  

A dam failure is the collapse or breach of a dam that causes downstream flooding. Dam failures may be 
caused by natural events, human-caused events, or a combination. Due to the lack of advance warning, 
failures resulting from natural events, such as hurricanes, earthquakes, or landslides, may be particularly 
severe. Prolonged rainfall and subsequent flooding is the most common cause of dam failure. 

Dam failures usually occur when the spillway capacity is inadequate, and water overtops the dam or 
when internal erosion in dam foundation occurs (also known as piping). If internal erosion or 
overtopping cause a full structural breach, a high-velocity, debris-laden wall of water is released 
downstream, damaging or destroying anything in its path. Overtopping is the primary cause of earthen 
dam failure in the U.S. 

Dam failures can result from any one or a combination of the following:  

�x Prolonged periods of rainfall and flooding; 
�x Inadequate spillway capacity, resulting in excess overtopping flows; 
�x Internal erosion caused by embankment or foundation leakage or piping; 
�x Improper maintenance, including failure to remove trees, repair internal seepage problems, 

replace lost material from the cross-section of the dam and abutments, or maintain gates, 
valves, and other operational components; 

�x Improper design, including the use of improper construction materials and practices; 
�x Negligent operation, including the failure to remove or open gates or valves during high flow 

periods; 
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�x Failure of upstream dams on the same waterway; and 
�x High winds, which can cause significant wave action and result in substantial erosion. 

Water released by a failed dam generates tremendous energy and can cause a flood that is catastrophic 
to life and property. A catastrophic dam failure could challenge local response capabilities and require 
evacuations to save lives. Impacts to life safety will depend on the warning time and the resources 
available to notify and evacuate the public. Major casualties and loss of life could result, as well as water 
quality and health issues. Potentially catastrophic effects to roads, bridges, and homes are also of major 
concern. Associated water quality and health concerns could also be issues. Factors that influence the 
potential severity of a full or partial dam failure are the amount of water impounded; the density, type, 
and value of development and infrastructure located downstream; and the speed of failure. 

Each state has definitions and methods to determine the Hazard Potential of a dam. In North Carolina, 
dams are regulated by the state if they are 25 feet or more in height and impound 50 acre-feet or more. 
Dams and impoundments smaller than that may fall under state regulation if it is determined that failure 
of the dam could result in loss of human life or significant damage to property. The height of a dam is 
from the highest point on the crest of the dam to the lowest point on the downstream toe, and the 
storage capacity is the volume impounded at the elevation of the highest point on the crest of the dam. 

Dam Safety Program engineers determine the "hazard potential" of a dam, meaning the probable 
damage that would occur if the structure failed, in terms of loss of human life and economic loss or 
environmental damage. Dams are assigned one of three classes based on the nature of their hazard 
potential: 

1. Class A (Low Hazard) includes dams located where failure may damage uninhabited low value 
non- residential buildings, agricultural land, or low volume roads. 

2. Class B (Intermediate Hazard) includes dams located where failure may damage highways or 
secondary railroads, cause interruption of use or service of public utilities, cause minor damage 
to isolated homes, or cause minor damage to commercial and industrial buildings. Damage to 
these structures will be considered minor only when they are located in backwater areas not 
subjected to the direct path of the breach flood wave; and they will experience no more than 
1.5 feet of flood rise due to breaching above the lowest ground elevation adjacent to the 
outside foundation walls or no more than 1.5 feet of flood rise due to breaching above the 
lowest floor elevation of the structure. 

3. Class C (High Hazard) includes dams located where failure will likely cause loss of life or serious 
damage to homes, industrial and commercial buildings, important public utilities, primary 
highways, or major railroads. 

Table 5-2: Dam Hazard Classifications 

Hazard 
Classification Description Quantitative Guidelines 

Low Interruption of road service, low volume roads Less than 25 vehicles per day 

Economic damage Less than $30,000 

Intermediate Damage to highways, interruption of service 25 to less than 250 vehicles per day 

Economic damage $30,000 to less than $200,000 

Loss of human life* Probable loss of 1 or more human 
lives 
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Hazard 
Classification Description Quantitative Guidelines 

High Economic damage More than $200,000 

*Probable loss of human life due to breached 
roadway or bridge on or below the dam 

250 or more vehicles per day 

Source: NCDENR 

Levee Failure 
�&���D���������(�]�v���•�������o���À���������•���^�����u���v-made structure, usually an earthen embankment, designed and 
constructed in accordance with sound engineering practices to contain, control, or divert the flow of 
�Á���š���Œ���]�v���}�Œ�����Œ���š�}���Œ�����µ�������š�Z�����Œ�]�•�l���(�Œ�}�u���š���u�‰�}�Œ���Œ�Ç���(�o�}�}���]�v�P�X�_���>���À�������•�Ç�•�š���u�•�����}�v�•�]�•�š���}�(���o���À�����•�U���(�o�}�}���Á���o�o�•�U��
and associated structures, such as closure and drainage devices, which are constructed and operated in 
�������}�Œ�����v�������Á�]�š�Z���•�}�µ�v�������v�P�]�v�����Œ�]�v�P���‰�Œ�����š�]�����•�X���>���À�����•���}�(�š���v���Z���À�����^�]�v�š���Œ�]�}�Œ�����Œ���]�v���P���_���•�Ç�•�š���u�•���š�Z���š���Á�}�Œ�l��
in conjunction with the levees to take water from the landward side to the water side. An interior 
drainage system may include culverts, canals, ditches, storm sewers, and/or pumps.  

Levees and floodwalls are constructed from the earth, compacted soil or artificial materials, such as 
concrete or steel. To protect against erosion and scouring, earthen levees can be covered with grass and 
gravel or hard surfaces like stone, asphalt, or concrete. Levees and floodwalls are typically built parallel 
to a waterway, most often a river, in order to reduce the risk of flooding to the area behind it. Figure 5-2 
on the following page shows the components of a typical levee. 

 
Source: FEMA, What is a Levee Fact Sheet, August 2011 

Figure 5-2: Components of a Typical Levee 

Levees provide strong flood protection, but they are not failsafe. Levees are designed to protect against 
a specific flood level and could be overtopped during severe weather events. Levees reduce, not 
eliminate, the risk to individuals and structures behind them. A levee system failure or overtopping can 
create severe flooding and highwater velocities. It is important to remember that no levee provides 
protection from events for which it was not designed, and proper operation and maintenance are 
necessary to reduce the probability of failure. 
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5.1.2 Location and Spatial Extent  

Dams 

The figures below show counts and locations of high and intermediate hazard dams in each participating 
jurisdiction.  

Table 5-3: Counts of High Hazard and Intermediate Hazard Dams by Jurisdiction  

Jurisdiction High Intermediate 

Bladen 

Bladen County (Unincorporated Area) 1 0 

Town of Elizabethtown 1 0 

Town of Tar Heel 0 2 

Subtotal Bladen 2 2 

Columbus 

Columbus County (Unincorporated Area) 2 0 

Town of Tabor City 1 0 

Subtotal Columbus 3 0 

Robeson 

Robeson County (Unincorporated Area) 2 0 

Subtotal Robeson 2 0 

Total Plan 7 2 

Source: North Carolina Dam Inventory, 2020 
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Figure 5-3: Dam Locations 
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Figure 5-4: Levee Location 
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Levees 

There is one levee located in the Region within Robeson County in the City of Lumberton. A levee 
construction and channel improvement project was completed by the U.S. Soil Conservation Service 
(SCS) in the Jacob Swamp watershed during the 1960s. The project included improvements to the 
existing Jacob Swamp, Little Jacob Swamp, Gum Branch, and Cotton Mill Branch channels in order to 
increase their ability to remove flood water from the area. The project also included a levee along the 
Lumber River to prevent flooding from the Lumber River. This project was designed to prevent damage 
predicted by the 1% (100- year) annual chance flood, as determined using data available at that time. In 
order to provide this level of protection, the existing channels needed to be enlarged, and a levee 
needed to be installed along the Lumber River. This levee consisted of a combination of the I-95 
embankment and a constructed levee from I-95 to Alamac Road. Figure 5-4 shows the location of the 
levee within the City of Lumberton.  

Extent 
Two factors influence the potential severity of a dam failure: the amount of water impounded, and the 
density, type, and value of development and infrastructure located downstream. The potential extent of 
�����u���(���]�o�µ�Œ�����u���Ç�����������o���•�•�]�(�]�������������}�Œ���]�v�P���š�}���š�Z���]�Œ���^�Z���Ì���Œ�����‰�}�š���v�š�]���o�U�_���u�����v�]�v�P���š�Z�����‰�Œ�}�������o���������u���P�����š�Z���š��
would occur if the structure failed, in terms of loss of human life and economic loss or environmental 
damage. The State of North Carolina classifies dam structures under its regulations according to hazard 
potential. It is important to note that these classifications are not based on the adequacy or structural 
integrity of existing dam structures. There were no reported dam failures in the Region and all its 
jurisdictions. Mitigation strategy regarding dam identification and mapping will be considered in future 
mitigation actions for the Region.  

5.1.3 Past Occurrences 

There are no recorded past occurrences of failures at any of the above listed dams or levee. However, it 
should be noted that floodwaters did circumvent the Lumberton Levee during the October 2016 
Hurricane Matthew event. 

5.1.4 Probability of Future Occurrence  

Based on the analyses performed in IRISK, the probability of future Dam Failure is shown in the table 
below, by jurisdiction. 

Definitions for Descriptors Used for Probability of Future Hazard Occurrences 

�x Low: Less Than 1% Of Buildings Are In 100-Year Floodplain 
�x Medium: Between 1% And 10% Of Buildings Are In 100-Year Floodplain 
�x High: More Than 10% Of Buildings Are In 100-Year Floodplain 

Jurisdiction 
IRISK Probability of 
Future Occurrence 

Bladen County 
(Unincorporated Area) 

Low 

City of Lumberton Low 

City of Whiteville Low 

Columbus County 
(Unincorporated Area) 

Low 
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Jurisdiction 
IRISK Probability of 
Future Occurrence 

Robeson County 
(Unincorporated Area) 

Low 

Town of Bladenboro Low 

Town of Boardman Low 

Town of Bolton Low 

Town of Brunswick Low 

Town of Cerro Gordo Low 

Town of Chadbourn Low 

Town of Clarkton Low 

Town of Dublin Low 

Town of East Arcadia Low 

Town of Elizabethtown Low 

Town of Fair Bluff Low 

Town of Fairmont Low 

Town of Lake Waccamaw Low 

Town of Lumber Bridge Low 

Town of Marietta Low 

Town of Maxton Low 

Town of McDonald Low 

Town of Orrum Low 

Town of Parkton Low 

Town of Pembroke Low 

Town of Proctorville Low 

Town of Raynham Low 

Town of Red Springs Low 

Town of Rennert Low 

Town of Rowland Low 

Town of Saint Pauls Low 

Town of Sandyfield Low 

Town of Tabor City Low 

Town of Tar Heel Low 

Town of White Lake Low 
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5.1.5 Consequence and Impact  Analysis   

People 

�����‰���Œ�•�}�v�[�•���]�u�u�����]���š�����À�µ�o�v���Œ�����]�o�]�š�Ç���š�}�����������u���(���]�o�µ�Œ�����]�•�����]�Œ�����š�o�Ç�����•�•�}���]���š�������Á�]�š�Z���š�Z�����‰���Œ�•�}�v�[�•�����]�•�š���v������
downstream of the dam as well as proximity to the stream carrying the floodwater from the failure.  For 
dams that have an Emergency Action Plan (EAP), the vulnerability off loss of life for persons in their 
homes or on their property may be mitigated by following the EAP evacuation procedures; however, the 
displaced persons may still incur sheltering costs. For persons located on the river (e.g. for recreation) 
the vulnerability of loss of life is significant. 

The dams in the Region do not provide drinking water supply. As a result, the County is not at risk of 
major public health threats posed by the disruption of drinking water supply from dam failure. However, 
the population is vulnerable to minor impacts including the loss of the aesthetic or recreational use of 
the lakes upstream of dams following failure.  

First Responders 
For dams that fail slowly, first responders will be impacted similarly to other events that have advance 
warning. For dams that fail without prior warning, the impact is rapid and severe, requiring rapid 
response to the impacts.  Although the response is generally restricted to the stream below the dam, 
the location of impact moves rapidly downstream requiring multiple response locations. 

Continuity of Operations 
Unless critical infrastructure or facilities essential to the operation of government are located in the 
impact area of the inundation area downstream of the dam, continuity of operations will likely not be 
disrupted. Emergency response, emergency management and law enforcement officials may have 
resources stretched or overwhelmed in the failure of a large dam.  

Built Environment  
Vulnerability to the built environment includes damage to the dam itself and any man-made feature 
located within the inundation area caused by the dam failure. Downstream of the dam, vulnerability 
includes potential damage to homes, personal property, commercial buildings and property, and 
government owned buildings and property; destruction of bridge or culvert crossings; weakening of 
bridge supports through scour; and damage or destruction of public or private infrastructure that cross 
the stream such as water and sewer lines, gas lines and power lines. Water dependent structures on the 
lake upstream of the dam, such as docks/piers, floating structures or water intake structures, may be 
damaged by the rapid reduction in water level during the failure.  

Economy 
Economic impact from small dams is generally small and impact is often limited to dam owner and the 
cost of first responder activities. Large failures can disrupt the economy through displacement of 
workers, damage to commercial employment centers or destruction of infrastructure that impacts 
commercial activities or access to other economic drivers. 

Natural Environment  
Aquatic species within the lake will either be displaced or destroyed. The velocity of the flood wave will 
likely destroy riparian and instream vegetation and destroy wetland function. The flood wave will like 
cause erosion within and adjacent to the stream. Deposition of eroded deposits may choke instream 
habitat or disrupt riparian areas. Sediments within the lake bottom and any low oxygen water from 
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within the lake will be dispersed, potentially causing fish kills or releasing heavy metals found in the lake 
sediment layers. 

5.2 Drought  

5.2.1 Hazard Description  

Drought is a normal part of virtually all climatic regions, including areas with high and low average 
rainfall. Drought is the consequence of a natural reduction in the amount of precipitation expected over 
an extended period, usually a season or more in length. High temperatures, high winds, and low 
humidity can exacerbate drought conditions. In addition, human actions and demands for water 
resources can hasten drought-related impacts.  

Droughts are typically classified into one of four types: 1) meteorological, 2) hydrologic, 3) agricultural, 
or 4) socioeconomic. Table 5-4 presents definitions for these types of drought. 

Table 5-4: Drought Classification Definitions 

Meteorological Drought The degree of dryness or departure of actual precipitation from an expected 
average or normal amount based on monthly, seasonal, or annual time scales. 

Hydrologic Drought The effects of precipitation shortfalls on stream flows and reservoir, lake, and 
groundwater levels. 

Agricultural Drought Soil moisture deficiencies relative to water demands of plant life, usually crops. 

Socioeconomic Drought The effect of demands for water exceeding the supply as a result of a weather-
related supply shortfall. 

Source: Multi-Hazard Identification and Risk Assessment: A Cornerstone of the National Mitigation Strategy, FEMA 

Droughts are slow-onset hazards, but, over time, can have very damaging affects to crops, municipal 
water supplies, recreational uses, and wildlife. If drought conditions extend over several years, the direct 
and indirect economic impact can be significant.  

The Palmer Drought Severity Index (PDSI) is based on observed drought conditions and range from -0.5 
(incipient dry spell) to -4.0 (extreme drought). Evident in Figure 5-5, the Palmer Drought Severity Index 
Summary Map for the United States, drought affects most areas of the United States, but is less severe 
in the Eastern United States. 
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Source: National Drought Mitigation Center 

Figure 5-5: Palmer Drought Severity Index Summary Map for the United States 

The wide variety of disciplines affected by drought, its diverse geographical and temporal distribution, 
and the many scales drought operates on make it difficult to develop both a definition to describe 
drought and an index to measure it. Many quantitative measures of drought have been developed in the 
United States, depending on the discipline affected, the region being considered, and the particular 
application. Several indices developed by Wayne Palmer, as well as the Standardized Precipitation Index, 
are useful for describing the many scales of drought. 

The U.S. Drought Monitor provides a summary of drought conditions across the United States and 
Puerto Rico. Often described as a blend of art and science, the map is updated weekly by combining a 
variety of data-based drought indices and indicators and local expert input into a single composite 
drought indicator.  

The Standardized Precipitation Index (SPI) is a way of measuring drought that is different from the 
Palmer Drought Index (PDI). Like the PDI, this index is negative for drought, and positive for wet 
conditions. But the SPI is a probability index that considers only precipitation, while Palmer's indices are 
water balance indices that consider water supply (precipitation), demand (evapotranspiration) and loss 
(runoff). 
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The Palmer Drought Severity Index (PDSI) devised in 1965, was the first drought indicator to assess 
moisture status comprehensively. It uses temperature and precipitation data to calculate water supply 
and demand, incorporates soil moisture, and is considered most effective for unirrigated cropland. It 
primarily reflects long-term drought and has been used extensively to initiate drought relief. It is more 
complex than the SPI and the Drought Monitor. 

5.2.2 Location and Spatial Extent  

Drought typically covers a large area and cannot be confined to any geographic or political boundaries. 
According to the Palmer Drought Severity Index, eastern North Carolina has a relatively low risk for 
drought hazard. However, local areas may experience much more severe and/or frequent drought 
events than what is represented on the Palmer Drought Severity Index map. Furthermore, it is assumed 
that the Region would be uniformly exposed to drought, making the spatial extent potentially 
widespread. It is also notable that drought conditions typically do not cause significant damage to the 
built environment. Data from the North Carolina Drought Management Advisory Council and National 
Climatic Data Center (NCDC) were used to ascertain historical drought events in the Region. The North 
Carolina Drought Management Advisory Council reports data on North Carolina drought conditions from 
2000 to 2019 through the North Carolina Drought Monitor. It classifies drought conditions by county on 
a scale of D0 to D4 (which are depicted below):     

�x D0: Abnormally Dry 
�x D1: Moderate Drought 
�x D2: Severe Drought 
�x D3: Extreme Drought 
�x D4: Exceptional Drought 
 

It should be noted that areas may have experienced mild drought even though it is not indicated by the 
following maps below. 
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Figure 5-6: Drought Hazard Areas - Regional 
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Figure 5-7: Drought Hazard Areas �t Bladen County 
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Figure 5-8: Drought Hazard Areas �t Columbus County 
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Figure 5-9: Drought Hazard Areas �t Robeson County 
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5.2.3 Extent  

According to the North Carolina Drought Monitor, all three counties and all jurisdictions in the planning 
area in the Region had drought occurrences (including abnormally dry) in the last 19 years (2000-2019) 
(Figure 5-10) It should be noted that the North Carolina Drought Monitor also estimates what 
percentage of the county is in each classification of drought severity. For example, the most severe 
classification reported may be exceptional, but most of the county may be in a less severe condition.  

5.2.4 Past Occurrences 

According to the North Carolina Drought Monitor, the Region has experienced drought conditions every 
year since 2000. Figure 5-10 shows the most severe classification for each year by County. 

 

 
Source: United States Drought Monitor, August 2016 

Figure 5-10: Historical Drought Occurrences 

5.2.5 Probability of Future Occurrence  

The probability of future Drought is shown in the table below, by jurisdiction. 

Definitions for Descriptors Used for Probability of Future Hazard Occurrences  



Hazard Profiles 

Bladen-Columbus-Robeson Regional Hazard Mitigation Plan 5-24 
DRAFT-April 2020 

�x Low: Less than 1% annual probability 
�x Medium: Between 1% and 10% annual probability 
�x High: Greater than 10% annual probability 

Jurisdiction Probability of Future Occurrence 

Bladen County 
(Unincorporated Area) 

Medium 

City of Lumberton Medium 

City of Whiteville Medium 

Columbus County 
(Unincorporated Area) 

Medium 

Robeson County 
(Unincorporated Area) 

Medium 

Town of Bladenboro Medium 

Town of Boardman Medium 

Town of Bolton Medium 

Town of Brunswick Medium 

Town of Cerro Gordo Medium 

Town of Chadbourn Medium 

Town of Clarkton Medium 

Town of Dublin Medium 

Town of East Arcadia Medium 

Town of Elizabethtown Medium 

Town of Fair Bluff Medium 

Town of Fairmont Medium 

Town of Lake Waccamaw Medium 

Town of Lumber Bridge Medium 

Town of Marietta Medium 

Town of Maxton Medium 

Town of McDonald Medium 

Town of Orrum Medium 

Town of Parkton Medium 

Town of Pembroke Medium 

Town of Proctorville Medium 

Town of Raynham Medium 

Town of Red Springs Medium 

Town of Rennert Medium 
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Jurisdiction Probability of Future Occurrence 

Town of Rowland Medium 

Town of Saint Pauls Medium 

Town of Sandyfield Medium 

Town of Tabor City Medium 

Town of Tar Heel Medium 

Town of White Lake Medium 

 

5.2.6 Consequence and Impact Analysis  

People 
���Œ�}�µ�P�Z�š�������v�����(�(�����š���‰���}�‰�o���[�•���Z�����o�š�Z�����v�����•���(���š�Ç�X�����Æ���u�‰�o���•���}�(�����Œ�}�µ�P�Z�š���]�u�‰�����š�•���}�v���•�}���]���š�Ç���]�v���o�µ������anxiety 
or depression about economic losses, conflicts when there is not enough water, reduced incomes, fewer 
recreational activities, higher incidents of heat stroke, and even loss of human life.   

First Responders 
The overall effect on first responders would be relatively limited when compared to other hazards. 
Exceptional drought conditions may impact the amount of water immediately available to respond to 
wildfires. 

Continuity of Operations 

Drought would have minimal impacts on continuity of operations due to the relatively long warning time 
that would allow for plans to be made to maintain continuity of operations. 

Built Environment  

Drought has the potential to affect water supply for residential, commercial, institutional, industrial, and 
government-owned areas. Drought can reduce water supply in wells and reservoirs. When drought 
conditions persist with no relief, local or State governments must often institute water restrictions. 

Economy 
Examples of economic impacts include farmers who lose money because drought destroyed their crops 
or who may have to spend more money to feed and water their animals. Businesses that depend on 
farming, like companies that make tractors and food, may lose business when drought damages crops or 
livestock. Extreme drought also has the potential to impact local businesses such as landscaping, 
recreation and tourism, and public utilities. Businesses that sell boats and fishing equipment may not be 
able to sell some of their goods because drought has dried up lakes and other water sources. 

Natural Environment  

Plants and animals depend on water, just as people do. Drought can shrink their food supplies and 
damage their habitats. Sometimes this damage is only temporary, and other times it is irreversible. 

Drought conditions can also provide a substantial increase in wildfire risk. As plants and trees wither and 
die from a lack of precipitation, increased insect infestations, and diseases�v all of which are associated 
with drought�v they become fuel for wildfires. Long periods of drought can equate to more wildfires and 
more intense wildfires, which affect the economy, the environment, and society in many ways such as 
by destroying neighborhoods, crops, and habitats. 
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5.3 Earthquake  

5.3.1 Hazard Description  

An earthquake is a movement or shaking of the ground. Most earthquakes are caused by the release of 
�•�š�Œ���•�•���•���������µ�u�µ�o���š���������•�������Œ���•�µ�o�š���}�(���š�Z�����Œ�µ�‰�š�µ�Œ�����}�(���Œ�}���l�•�����o�}�v�P���}�‰�‰�}�•�]�v�P���(���µ�o�š���‰�o���v���•���]�v���š�Z���������Œ�š�Z�[�•���}�µ�š���Œ��
crust. These fault planes are typically found along borders of the Earth's 10 tectonic plates. The areas of 
greatest tectonic instability occur at the perimeters of the slowly moving plates, as these locations are 
subjected to the greatest strains from plates traveling in opposite directions and at different speeds. 
Deformation along plate boundaries causes strain in the rock and the consequent buildup of stored 
energy. When the built-up stress exceeds the rocks' strength a rupture occurs. The rock on both sides of 
the fracture is snapped, releasing the stored energy and producing seismic waves, generating an 
earthquake.  

Earthquakes are measured in terms of their magnitude and intensity. Magnitude is measured using the 
Richter Scale, an open-ended logarithmic scale that describes the energy release of an earthquake 
through a measure of shock wave amplitude. A detailed description of the Richter Scale is given in Table 
5-5.  

Table 5-5: Richter Scale 

Richter Magnitudes Earthquake Effects 

Less than 3.5 Generally, not felt, but recorded. 

3.5-5.4 Often felt, but rarely causes damage. 

Under 6.0 At most slight damage to well-designed buildings.  Can cause major damage to 
poorly constructed buildings over small regions. 

6.1-6.9 Can be destructive in areas up to about 100 kilometers across where people live. 

7.0-7.9 Major earthquake. Can cause serious damage over larger areas. 

8 or greater Great earthquake. Can cause serious damage in areas several hundred kilometers 
across. 

 

Table 5-6: Modified Mercalli Intensity Scale for Earthquakes 

Scale Intensity Description of Effects 

Corresponding 
Richter Scale 
Magnitude 

I Instrumental Detected only on seismographs  

II Feeble Some people feel it <4.2 

III Slight Felt by people resting; like a truck rumbling by  

IV Moderate Felt by people walking  

V Slightly Strong Sleepers awake; church bells ring <4.8 

VI Strong Trees sway; suspended objects swing, objects 
fall off shelves 

<5.4 

VII Very Strong Mild Alarm; walls crack; plaster falls <6.1 
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Scale Intensity Description of Effects 

Corresponding 
Richter Scale 
Magnitude 

VIII Destructive Moving cars uncontrollable; masonry fractures, 
poorly constructed buildings damaged 

 

IX Ruinous Some houses collapse; ground cracks; pipes 
break open 

<6.9 

X Disastrous Ground cracks profusely; many buildings 
destroyed; liquefaction and landslides 
widespread 

<7.3 

XI Very Disastrous Most buildings and bridges collapse; roads, 
railways, pipes and cables destroyed; general 
triggering of other hazards 

<8.1 

XII Catastrophic Total destruction; trees fall; ground rises and 
falls in waves 

>8.1 

 

5.3.2 Location and Spatial Extent  

Approximately two-thirds of North Carolina is subject to earthquakes, with the western and southeast 
region most vulnerable to a very damaging earthquake. The state is affected by both the Charleston 
Fault in South Carolina and New Madrid Fault in Tennessee. Both of these faults have generated 
earthquakes measuring greater than 8.0 on the Richter Scale during the last 200 years. In addition, there 
are several smaller fault lines throughout North Carolina. 

 
 

Figure 5-11 depicts the intensity level for North Carolina based on the national USGS map of peak 
acceleration with 2 percent probability of exceedance in 50 years. It is the probability that ground 
motion will reach a certain level during an earthquake. The data shows peak horizontal ground 
acceleration (the fastest measured change in speed, for a particle at ground level that is moving 
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horizontally due to an earthquake) with a 2 percent probability of exceedance in 50 years. According to 
this map, the Region lies within an approximate zone level between 6 and 14% ground acceleration. This 
indicates that the region as a whole exists within an area of moderate seismic risk. 

 
Source: United States Geological Survey 

Figure 5-11: Seismic Hazard Information for North Carolina 

 
Source: North Carolina State Hazard Mitigation Plan 
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Source: North Carolina State Hazard Mitigation Plan 
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Figure 5-12: Earthquake Hazard Areas - Regional 
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Figure 5-13: Earthquake Hazard Areas �t Bladen County 
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Figure 5-14: Earthquake Hazard Areas �t Columbus County 
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Figure 5-15: Earthquake Hazard Areas �t Robeson County 
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5.3.3 Extent  

Earthquake extent can be measured by the Richter Scale and the Modified Mercalli Intensity (MMI) 
scale. The most severe earthquake felt in the Region since the mid-1800s was a six (VI) on the Modified 
Mercalli Intensity Scale. This event occurred in 1886, and the effects of this magnitude earthquake 
typically include trees swaying, suspended objects swinging, and objects falling off of shelves. Extent for 
the all jurisdictions is depicted below in Table 5-152. Earthquakes of greater magnitude may be possible 
within the Region; however, this is known to be the greatest severity currently on record.     

5.3.4 Past Occurrences 

Historical seismicity is an indicator of where earthquakes have happened. Paleo seismicity (the study of 
earthquake-induced ground failures during prehistoric times) provides further evidence as to the size 
and frequency of earthquakes. Since 1735, North Carolina has experienced 21 earthquakes, each of 
which caused at least architectural damage. From historical data, scientists from the U.S. Geological 
Survey (USGS) and several university research centers have produced maps that project the expected 
ground motion for various return periods. The last recorded damaging earthquake in which the 
epicenter was located in North Carolina occurred in the vicinity of the Town of Hendersonville in 1981. 
The epicenter for the last recorded damaging event that affected the state was in Mineral Springs, 
Virginia in 2011. A list of earthquakes that have caused damaged in North Carolina is presented below in 
Table 5-7.  

Table 5-7: Earthquakes Affecting North Carolina 

Date Location Richter Scale 

12/16/1811 NE Arkansas 8.5 

12/16/1811 NE Arkansas 8.0 

12/16/1811 NE Arkansas 8.0 

01/23/1812 New Madrid, MO 8.4 

02/07/1812 New Madrid, MO 8.7 

04/29/1852 Wytheville, VA 5.0 

08/31/1861 Wilkesboro, NC 5.1 

12/23/1875 Central Virginia 5.0 

08/31/1886 Charleston, SC 7.3 

05/31/1897 Giles County, VA 5.8 

01/01/1913 Union County, SC 4.8 

02/21/1916 Asheville, NC 5.5 

07/08/1926 Mitchell County, NC 5.2 

11/03/1928 Newport, TN 4.5 

05/13/1957 McDowell County, NC 4.1 

07/02/1957 Buncombe County, NC 3.7 

11/24/1957 Jackson County, NC 4.0 

10/27/1959 Chesterfield, SC 4.0 
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Date Location Richter Scale 

07/13/1971 Newry, SC 3.8 

11/30/1973 Alcoa, TN 4.6 

09/13/1976 Southwest Virginia 4.1 

05/05/1981 Henderson County, NC 3.5 

8/23/2011 
Mineral Springs, 

VA 5.8 VIII V 

Mineral Bluff, VA 5.8 

Source: North Carolina State Hazard Mitigation Plan 2018; Southeast US Seismic 
Network, USGS 

At least 14 earthquakes are known to have affected the Region since 1811. The strongest of these 
measured a VI on the Modified Mercalli Intensity (MMI) scale. Table 5-8 provides a summary of 
earthquake events reported by the National Geophysical Data Center between 1811 and 2019.   

Bladen County, NC has a very low earthquake risk, with a total of 2 earthquakes since 1811. The USGS 
database shows that there is a 0.36% chance of a major earthquake within 50km of Bladen County, NC 
within the next 50 years.   

Columbus County, NC has a very low earthquake risk, with a total of 10 earthquakes since 1811. The 
USGS database shows that there is a 0.53% chance of a major earthquake within 50km of Columbus 
County, NC within the next 50 years.    

Robeson County, NC has a very low earthquake risk, with a total of 2 earthquakes since 1811. The USGS 
database shows that there is a 0.61% chance of a major earthquake within 50km of Robeson County, NC 
within the next 50 years.     

Table 5-8: Summary of Seismic Activity in the Region 
 

Location 
Number of 

Occurrences 
Greatest MMI 

Reported 
Richter Scale 
Equivalent 

Bladen County 2 II -- 

Bladenboro 0 0 0 

Clarkton 0 0 0 

Dublin 0 0 0 

East Acardia 0 0 0 

Elizabethtown 2 II 0 

Tarheel 0 0 0 

White Lake 0 0 0 

Unincorporated Area 0 0 0 

Columbus County 10 VI -- 

Boardman 0 0 0 

Bolton 4 III -- 
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Location 
Number of 

Occurrences 
Greatest MMI 

Reported 
Richter Scale 
Equivalent 

Brunswick 1 IV 4.7 

Cerro Gordo 1 IV 4.5 

Chadbourn 0 0 0 

Fair Bluff 2 VI 0 

Lake Waccamaw 1 IV 4.7 

Sandyfield 0 0 0 

Tabor 0 0 0 

Whiteville 1 IV 4.5 

Unincorporated Area 0 0 0 

Robeson County 2 III 4.5 

Fairmount 0 0 0 

Lumberton 0 0 0 

Lumber bridge 0 0 0 

Marietta 0 0 0 

Maxton 0 0 0 

McDonald 0 0 0 

Orrum 0 0 0 

Parkton 0 0 0 

Pembroke 0 0 0 

Proctorville 0 0 0 

Raynham 0 0 0 

Red Spring 1 III -- 

Rennert 0 0 0 

Rowland 1 III 4.5 

St. Pauls 0 0 0 

Unincorporated Area 0 0 0 

Total 14   

 

5.3.5 Probability of Future Occurrence  

Based on the analyses performed in IRISK, the probability of future Earthquake is shown in the table 
below, by jurisdiction.    
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Definitions for Descriptors Used for Probability of Future Hazard Occurrences 

�x Low: Less Than 4% Annual Probability Of 500-Year Earthquake ��
�x Medium: Between 4% And 20% Annual Probability Of 500-Year Earthquake��
�x High: More Than 20% Annual Probability Of 500-Year Earthquake ��

Jurisdiction 
IRISK Probability of 
Future Occurrence 

Bladen County 
(Unincorporated Area) 

Medium 

City of Lumberton Medium 

City of Whiteville Medium 

Columbus County 
(Unincorporated Area) 

Medium 

Robeson County 
(Unincorporated Area) 

Medium 

Town of Bladenboro Medium 

Town of Boardman Medium 

Town of Bolton Medium 

Town of Brunswick Medium 

Town of Cerro Gordo Medium 

Town of Chadbourn Medium 

Town of Clarkton Medium 

Town of Dublin Medium 

Town of East Arcadia Medium 

Town of Elizabethtown Medium 

Town of Fair Bluff Medium 

Town of Fairmont Medium 

Town of Lake Waccamaw Medium 

Town of Lumber Bridge Medium 

Town of Marietta Medium 

Town of Maxton Medium 

Town of McDonald Medium 

Town of Orrum Medium 

Town of Parkton Medium 

Town of Pembroke Medium 

Town of Proctorville Medium 

Town of Raynham Medium 
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Jurisdiction 
IRISK Probability of 
Future Occurrence 

Town of Red Springs Medium 

Town of Rennert Medium 

Town of Rowland Medium 

Town of Saint Pauls Medium 

Town of Sandyfield Medium 

Town of Tabor City Medium 

Town of Tar Heel Medium 

Town of White Lake Medium 

 

5.3.6 Consequence and Impact Analysis   

People 
Earthquakes in the region generally are not high impact events that cause injury or death. The public 
may typically experience some shaking in these events and the greatest threat to health and well-being 
is often from objects falling from shelves. 

First Responders 
A moderate earthquake is unlikely to damage infrastructure such as roads, bridges, or gas/power/water 
lines. Therefore, there would be little impact to first responders in the event of a moderate earthquake 
in the Region. 

Continuity of Operations 

There would likely be little disruption to services or operations due to a moderate earthquake. 

Built Environment  
Buildings can be damaged by the shaking itself or by the ground beneath them settling to a different 
level than it was before the earthquake (subsidence). Buildings can even sink into the ground if soil 
liquefaction occurs. If a structure (a building, road, etc.) is built across a fault, the ground displacement 
during an earthquake could seriously damage that structure. An earthquake can also break dams or 
levees along a river. The water from the river or the reservoir would then flood the area, damaging 
buildings and possibly drowning people. Finally, fires can be started by broken gas lines and power lines. 
Fires can be a serious problem, especially if the water lines that feed the fire hydrants have been 
damaged as well. Historically, the Region has not been impacted by an earthquake with more than a 
moderate intensity so damage to the built environment is unlikely. 

Economy 
Economic losses associated with an earthquake include property damage, business interruption costs, 
and costs to repair damaged utilities and infrastructure. Historically, there have been no economic 
losses associated with earthquakes in the Region. 
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Natural Environment  

A moderate earthquake is unlikely to cause substantial impacts to the natural environment in the 
Region. Impacts to the built environment (e.g. ruptured gas line) could damage the surrounding 
environment. However, this type damage is unlikely based on historical occurrences.   

5.4 Hurricane/Tropical Storm  

5.4.1 Hazard Description  

A hurricane is a type of tropical cyclone or severe tropical storm that forms in the southern Atlantic 
Ocean, Caribbean Sea, Gulf of Mexico, and in the eastern Pacific Ocean. All Atlantic and Gulf of Mexico 
coastal areas are subject to hurricanes. The Atlantic hurricane season lasts from June to November, with 
the peak season from mid-August to late October.   

While hurricanes pose the greatest threat to life and property, tropical storms and depressions also can 
be devastating. A tropical disturbance can grow to a more intense stage through an increase in 
sustained wind speeds. The progression of a tropical disturbance is described below and shown in Figure 
5-16. 

�x Tropical Depression: A tropical cyclone with maximum sustained winds of 38 mph (33 knots) or 
less.  

�x Tropical Storm: A tropical cyclone with maximum sustained winds of 39 to 73 mph (34 to 63 
knots). 

�x Hurricane: A tropical cyclone with maximum sustained winds of 74 mph (64 knots) or higher. In 
the western North Pacific, hurricanes are called typhoons; similar storms in the Indian Ocean 
and South Pacific Ocean are called cyclones. 

�x Major Hurricane: A tropical cyclone with maximum sustained winds of 111 mph (96 knots) or 
higher, corresponding to a Category 3, 4 or 5 on the Saffir-Simpson Hurricane Wind Scale. 

 

 
Source: Department of Atmospheric Sciences at the University of Illinois at Urbana-Champaign 

Figure 5-16: Life Cycle of a Hurricane 

Hurricanes and tropical storms are classified as cyclones and defined as any closed circulation 
developing around a low-pressure center in which the winds rotate counterclockwise in the Northern 
Hemisphere (or clockwise in the Southern Hemisphere) and whose diameter averages 10 to 30 miles 
across. A tropical cyclone refers to any such circulation that develops over tropical waters. Tropical 
���Ç���o�}�v���•�������š�����•�������^�•���(���š�Ç-�À���o�À���U�_���o�]�u�]�š�]�v�P���š�Z�������}�v�š�]�v�µ���������µ�]�o��-up of heat and energy in tropical regions by 
maintaining the atmospheric heat and moisture balance between the tropics and the pole-ward 
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latitudes. The primary damaging forces associated with these storms are high-level sustained winds, 
heavy precipitation, and tornadoes.   

The key energy source for a tropical cyclone is the release of latent heat from the condensation of warm 
water. Their formation requires a low-pressure disturbance, warm sea surface temperature, rotational 
force from the spinning of the earth, and the absence of wind shear in the lowest 50,000 feet of the 
atmosphere. Most hurricanes and tropical storms form in the Atlantic Ocean, Caribbean Sea, and Gulf of 
Mexico during the official Atlantic hurricane season, which encompasses the months of June through 
November. The peak of the Atlantic hurricane season is in early to mid-September and the average 
number of storms that reach hurricane intensity per year in the Atlantic basin is about six.  

As an incipient hurricane develops, barometric pressure (measured in millibars or inches) at its center 
falls and winds increase. If the atmospheric and oceanic conditions are favorable, it can intensify into a 
tropical depression. When maximum sustained winds reach or exceed 39 miles per hour, the system is 
designated a tropical storm, given a name, and is closely monitored by the National Hurricane Center in 
Miami, Florida. When sustained winds reach or exceed 74 miles per hour the storm is deemed a 
hurricane. Hurricane intensity is further classified by the Saffir-Simpson Scale which rates hurricane 
intensity on a scale of 1 to 5, with 5 being the most intense.  

The Saffir-Simpson Hurricane Wind Scale classifies hurricanes by intensity into one of five categories as 
shown in Table 5-9. This scale estimates potential property damage. Hurricanes reaching Category 3 and 
higher are considered major hurricanes because of their potential for significant loss of life and damage. 
Category 1 and 2 storms are still dangerous, however, and require preventative measures.  

Table 5-9: Saffir-Simpson Scale 

Category 
Maximum Sustained Wind Speed 

(MPH) 
Minimum Surface Pressure 

(Millibars) 

1 74�t95 Greater than 980 

2 96�t110 979�t965 

3 111�t129 964�t945 

4 130�t156 944�t920 

5 157 + Less than 920 

Source: National Hurricane Center (2012) 

The Saffir-Simpson Scale categorizes hurricane intensity linearly based upon maximum sustained winds 
and barometric pressure, which are combined to estimate potential damage. Categories 3, 4, and 5 are 
���o���•�•�]�(�]���������•���^�u���i�}�Œ�_���Z�µ�Œ�Œ�]�����v���•�����v���U���Á�Z�]�o�����Z�µ�Œ�Œ�]�����v���• within this range comprise only 20 percent of total 
tropical cyclone landfalls, they account for over 70 percent of the damage in the United States. Table 
5-10 describes the damage that could be expected for each category of hurricane. Damage during 
hurricanes may also result from spawned tornadoes, storm surge, and inland flooding associated with 
heavy rainfall that usually accompanies these storms.  
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Table 5-10: Hurricane Damage Classifications 

Storm 
Category Damage Level Description of Damages Photo Example 

1 MINIMAL 
No real damage to building structures. Damage primarily to 
unanchored mobile homes, shrubbery, and trees. Also, some 
coastal flooding and minor pier damage. 

 

2 MODERATE 

Some roofing material, door, and window damage. 
Considerable damage to vegetation, mobile homes, etc. 
Flooding damages piers and small craft in unprotected 
moorings may break their moorings.  

3 EXTENSIVE 

Some structural damage to small residences and utility 
buildings, with a minor amount of curtainwall failures. Mobile 
homes are destroyed. Flooding near the coast destroys smaller 
structures, with larger structures damaged by floating debris. 
Terrain may be flooded well inland. 

 

4 EXTREME 

More extensive curtainwall failures with some complete roof 
structure failure on small residences. Major erosion of beach 
areas. Terrain may be flooded well inland. 

 

5 CATASTROPHIC 

Complete roof failure on many residences and industrial 
buildings. Some complete building failures with small utility 
buildings blown over or away. Flooding causes major damage 
to lower floors of all structures near the shoreline. Massive 
evacuation of residential areas may be required. 

 

Source: National Hurricane Center; Federal Emergency Management Agency 

Wind speed is the determining factor in the scale, as storm surge values are highly dependent on the 
slope of the continental shelf and the shape of the coastline in the landfall region. The following 
describes the characteristics of each category storm from the Saffir-Simpson Hurricane Wind Scale 
Extended Table: 

Category 1 Hurricane - Winds 74 �t 95 mph. Very dangerous winds will produce some damage. People, 
livestock, and pets struck by flying or falling debris could be injured or killed. Older (mainly pre-1994 
construction) mobile homes could be destroyed, especially if they are not anchored properly as they 
tend to shift or roll off their foundations. Newer mobile homes that are anchored properly can sustain 
damage involving the removal of shingle or metal roof coverings, and loss of vinyl siding, as well as 
damage to carports, sunrooms, or lanais. Some poorly constructed frame homes can experience major 
damage, involving loss of the roof covering and damage to gable ends as well as the removal of porch 
coverings and awnings. Unprotected windows may break if struck by flying debris. Masonry chimneys 
can be toppled. Well-constructed frame homes could have damage to roof shingles, vinyl siding, soffit 
panels, and gutters. Failure of aluminum, screened-in, swimming pool enclosures can occur. Some 
apartment building and shopping center roof coverings could be partially removed. Industrial buildings 
can lose roofing and siding especially from windward corners, rakes, and eaves. Failures to overhead 
doors and unprotected windows will be common. Windows in high-rise buildings can be broken by flying 
debris. Falling and broken glass will pose a significant danger even after the storm. There will be 
occasional damage to commercial signage, fences, and canopies. Large branches of trees will snap, and 
shallow rooted trees can be toppled. Extensive damage to power lines and poles will likely result in 
power outages that could last a few to several days. 
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Category 2 Hurricane - Winds 96-110 mph.  Extremely dangerous winds will cause extensive damage.  

There is a substantial risk of injury or death to people, livestock, and pets due to flying and falling debris. 
Older (mainly pre-1994 construction) mobile homes have a very high chance of being destroyed and the 
flying debris generated can shred nearby mobile homes. Newer mobile homes can also be destroyed. 
Poorly constructed frame homes have a high chance of having their roof structures removed especially if 
they are not anchored properly. Unprotected windows will have a high probability of being broken by 
flying debris. Well-constructed frame homes could sustain major roof and siding damage. Failure of 
aluminum, screened-in, swimming pool enclosures will be common. There will be a substantial 
percentage of roof and siding damage to apartment buildings and industrial buildings. Unreinforced 
masonry walls can collapse. Windows in high-rise buildings can be broken by flying debris. Falling and 
broken glass will pose a significant danger even after the storm. Commercial signage, fences, and 
canopies will be damaged and often destroyed. Many shallowly rooted trees will be snapped or 
uprooted and block numerous roads. Near-total power loss is expected with outages that could last 
from several days to weeks. Potable water could become scarce as filtration systems begin to fail. 

Category 3 Hurricane - Winds 111-129 mph. Devastating damage will occur. There is a high risk of 
injury or death to people, livestock, and pets due to flying and falling debris. Nearly all older (pre-1994) 
mobile homes will be destroyed. Most post-1994 mobile homes will sustain severe damage with 
potential for complete roof failure and wall collapse. Poorly constructed frame homes can be destroyed 
by the removal of the roof and exterior walls. Unprotected windows will be broken by flying debris. 
Well-built frame homes can experience major damage involving the removal of roof decking and gable 
ends. There will be a high percentage of roof covering and siding damage to apartment buildings and 
industrial buildings. Isolated structural damage to wood or steel framing can occur. Complete failure of 
older metal buildings is possible, and older unreinforced masonry buildings can collapse. Numerous 
windows will be blown out of high-rise buildings resulting in falling glass, which will pose a threat for 
days to weeks after the storm. Most commercial signage, fences, and canopies will be destroyed. Many 
trees will be snapped or uprooted, blocking numerous roads. Electricity and water will be unavailable for 
several days to a few weeks after the storm passes. 

Category 4 Hurricane - Winds 130 to 156 mph. Catastrophic damage will occur. There is a very high risk 
of injury or death to people, livestock, and pets due to flying and falling debris. Nearly all older (pre-
1994) mobile homes will be destroyed. A high percentage of newer mobile homes also will be 
destroyed. Poorly constructed homes can sustain complete collapse of all walls as well as the loss of the 
roof structure. Well-built homes also can sustain severe damage with loss of most of the roof structure 
and/or some exterior walls. Extensive damage to roof coverings, windows, and doors will occur. Large 
amounts of windborne debris will be lofted into the air. Windborne debris damage will break most 
unprotected windows and penetrate some protected windows. There will be a high percentage of 
structural damage to the top floors of apartment buildings. Steel frames in older industrial buildings can 
collapse. There will be a high percentage of collapse to older unreinforced masonry buildings. Most 
windows will be blown out of high-rise buildings resulting in falling glass, which will pose a threat for 
days to weeks after the storm. Nearly all commercial signage, fences, and canopies will be destroyed. 
Most trees will be snapped or uprooted, and power poles downed. Fallen trees and power poles will 
isolate residential areas. Power outages will last for weeks to possibly months. Long-term water 
shortages will increase human suffering. Most of the area will be uninhabitable for weeks or months. 

Category 5 Hurricane - Winds 157 mph or higher. Catastrophic damage will occur. People, livestock, 
and pets are at very high risk of injury or death from flying or falling debris, even if indoors in mobile 
homes or framed homes.  Almost complete destruction of all mobile homes will occur, regardless of age 
or construction. A high percentage of frame homes will be destroyed, with total roof failure and wall 
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collapse. Extensive damage to roof covers, windows, and doors will occur. Large amounts of windborne 
debris will be lofted into the air. Windborne debris damage will occur to nearly all unprotected windows 
and many protected windows. Significant damage to wood roof commercial buildings will occur due to 
loss of roof sheathing. Complete collapse of many older metal buildings can occur. Most unreinforced 
masonry walls will fail which can lead to the collapse of the buildings. A high percentage of industrial 
buildings and low-rise apartment buildings will be destroyed. Nearly all windows will be blown out of 
high-rise buildings resulting in falling glass, which will pose a threat for days to weeks after the storm. 
Nearly all commercial signage, fences, and canopies will be destroyed. Nearly all trees will be snapped or 
uprooted, and power poles downed. Fallen trees and power poles will isolate residential areas. Power 
outages will last for weeks to possibly months. Long-term water shortages will increase human suffering. 
Most of the area will be uninhabitable for weeks or months.  

5.4.2 Location and Spatial Extent  

All Atlantic and Gulf of Mexico coastal areas are subject to hurricanes. While coastal areas are most 
directly exposed to land falling hurricanes and tropical storms, their impact can be felt hundreds of miles 
inland. All of the Region is equally susceptible to hurricanes and tropical storms. The maps below show 
all past hurricane paths through the Region. 
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Figure 5-17: Hurricane Hazard Areas - Regional 
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Figure 5-18: Hurricane Hazard Areas �t Bladen County 
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Figure 5-19: Hurricane Hazard Areas �t Columbus County 
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Figure 5-20: Hurricane Hazard Areas �t Robeson County 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































