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Beach fill is the practice of placing sediment on a beach to mitigate shoreline 
erosion. By adding sediment directly to the littoral system and increasing the 
local or regional sediment budget, beach nourishment offers coastal 
communities a more dynamic, “softer” approach to manage erosion than do 
“hard” engineering structures, such as breakwaters or groynes, that alter natural 
geomorphic and hydraulic processes in order to induce sediment deposition. 
Examples of beach fill projects include dredged material disposal, storm 
protection, habitat restoration and traditional beach nourishment.    
 
Worldwide, nearly 70% of beaches experience erosion (Bird, 1985). On the east 
coast of the United States, this number is closer to 80% (Galgano et al., 1998). 
Given that beaches are a primary tourist destination and support the economies 
of many coastal communities (Houston, 2002), considerable effort has been 
made in mitigating erosion and maintaining the littoral status quo. Since 
America’s first beach nourishment project on Coney Island, NY in 1923 
(Dornhelm, 1995), nearly US$1.6 billion has been spent on nourishment on the 
east coast of the U.S. alone (PSDS, unpublished data). The growing preference 
of beach fill projects over hard engineering structures, coupled with a plethora 
of other factors including rising sea levels and ongoing long-term beach erosion 
(Leatherman et al., 2000), short-term storm-related erosion (Zhang et al., 2002), 
growing coastal populations (Edwards, 1989), and a marked increase in the 
value of coastal real estate (Houston, 1995), assure that beach fill will be relied 
upon more frequently in the future.  
 
In North Carolina, shoreline armoring along the oceanfront with hard structures 
has been banned since 1985 and made into state law in August 2003. Therefore, 
beach fill is a primary alternative for erosion control. Until recently, many beach 
fill projects utilized sediment from the active littoral system, such as nearby 
navigation channels or inlet shoals, where the compatibility of beach fill 
material closely matched that of the native beach (Benton, 2003). However, the 
average size of projects in North Carolina has grown, and it is no longer feasible 
to extract the required sediment volumes from the active beach system without 
adversely affecting nearshore geomorphic and hydraulic processes. Sediment for 
most large-scale nourishment undertakings is instead dredged from offshore 
deposits (NRC, 1995) or excavated and transported to the beach from upland 
sites. Because neither of these sediment sources are part of the active littoral 
system, the sediment may be significantly different in size and character from 
the beach on which it is to be placed (Benton, 2003). 
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Recently, between 2001 and 2005, four beach fill projects placed large 
quantities of coarse material such as marl cobbles, shell hash, and mudballs on 
the North Carolina beaches of Oak Island, Pine Knoll Shores, Emerald Isle, and 
Atlantic Beach (Figure 1). Adverse consequences of placing incompatible 
sediment on the beach range from environmental to economic, and though 
considered unacceptable by many, these projects were entirely legal. The rule 
governing sediment compatibility for beach nourishment, Title 15A of the NC 
Administrative Code, Chapter 7, Subchapter H, Section 308, Subsection (a), Part 
3 commonly referred to as 15A NCAC 7H.0308(a)(3), is minimal in its 
approach and, with regards to sediment compatibility, states only that 
nourishment sediment “…shall be compatible with existing grain size and type.” 
The inability to quantify the term “compatible” made the rule language vague 
and subjective (Warren, 2005). 
 
Rule 7H.0308(a)(3) was subsequently opened up for review in 2002 by the NC 
Coastal Resources Commission (CRC), the policy-making body established by 
the State’s Coastal Area Management Act (CAMA).  The CRC Science Panel on 
Coastal Hazards, an advisory board to the CRC made up of 11 coastal experts (5 
coastal engineers, 5 geologists and 1 biologist), set out to quantify the term 
“compatible” but ended up developing a comprehensive set of science-based 
recommendations for beach fill projects. During this process, the Science Panel 
quickly recognized that a one-size-fits-all approach to defining compatibility 
would not work for North Carolina beaches, as they vary tremendously in grain 
size and composition. Consequently, they recommended compatibility standards 
that match borrow material to the pre-existing beach within a limited grain size 
threshold. It follows, then, that the definition of “compatibility” depends wholly 
on the individual makeup of the pre-existing, or native, beach. Engineering 
contractors who carry out beach fill projects do acknowledge sediment 
compatibility and already match borrow sediment to the native beach (NRC, 
1995; USACE, 2003), as grain size plays an important role in beach morphology 
(Bascom, 1951), ecology (Nordstrom, 2005), and in the lifespan of a nourished 
beach (NRC, 1995). However, each contractor has its own method of defining 
“compatibility” in North Carolina.  
 
The Science Panel recommendations were presented to the CRC in early 2005. 
Subsequently, staff of the NC Division of Coastal Management (DCM) was 
instructed to use the Science Panel recommendations, as well as stakeholder 
input, continued data collection, and literature review, to create draft rule 
language for future consideration by the CRC. A final set of compatibility 
standards, or weight percent thresholds within which sediment must match the 
native beach, was devised (Figure 2). These thresholds effectively limit the 
amount of silt, granules, and gravel that can be used as beach fill material. A 
calcium carbonate (CaCO3) limit was also imposed in which the amount of 
CaCO3 in beach fill material cannot exceed that of the native beach by 10%. In 
addition to sediment compatibility thresholds, specific technical standards for 
sampling the borrow site and the native beach were established. These included 
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the requirement of complete borrow site geophysical survey coverage (i.e., 
bathymetric and subsurface seismic surveys), a minimum number of core 
samples from the borrow site, and at least five shore-normal transects on the 
native beach along which the subaerial and subaqueous beach profiles must be 
sampled at particular morphologic zones (i.e., dune toe, berm, swash zone, 
offshore bar, etc.). 
 
Sediment grain size analyses used in developing the sediment criteria included 
nearly 2,300 sediment samples; among these were grain size data from the four 
aforementioned “incompatible” beach fill projects, as well as two future projects 
at Nags Head and Topsail Beach (Figure 1). Data analysis showed that each of 
the four “incompatible” projects would have either been prevented or mitigated 
by the sediment criteria regulations, and the two upcoming projects would be 
substantially improved through the requirement of more rigorous borrow site 
characterizations.   
 
In January of 2006, the CRC voted unanimously to send the sediment criteria 
rules to public hearing in June 2006. Through sound recommendations from the 
Science Panel, data analysis, evaluation of previous beach fill projects, and 
stakeholder input, the sediment criteria rules represent a vigorous 3-year-long  
 

 

 
 

Figure 1. North Carolina location map for sites discussed in the text. 
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Figure 2. Sediment compatibility thresholds, grain sizes, and sediment types 
used in the sediment criteria. 
 
 
integration of science and policy. Each of the rules is backed up by data or by 
professional surveying standards, and the case studies show that the rules can be 
effective in preventing “incompatible” sediment from being placed on the beach. 
By defining more clearly what compatibility means, the future CRC rules will 
allow beach fill projects to be carried out in a more consistent manner, ensuring 
that borrow material is more analogous with what is found on the native beach.  
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