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1.0 Project Introduction 
 
1.1 Introduction 
 North Carolina has more than 9,000 miles of estuarine shoreline (DCM 2010). Most of 
these shorelines are eroding (Riggs and Ames 2003). The coastal region where these estuarine 
shorelines are located has also experienced rapid population growth over the past decade. The 20 
coastal counties subject to the Coastal Area Management Act have seen on average a 13 percent 
increase in population from 2000 – 2009 (NCOSBM 2010). These two trends have combined to 
make estuarine shoreline stabilization an important coastal management issue. 

The type of stabilization structure used and how many such structures are present have 
the potential to impact North Carolina’s estuarine shorelines and the ecological benefits they 
provide. Natural shorelines capture nutrients and sediment from stormwater before it enters our 
estuarine systems. They also provide feeding and nursery habitat for a multitude of species and 
dampen wave energy along the shoreline. These ecosystem services are what help maintain the 
health of our estuaries. Shoreline stabilization often leads to a change in these ecosystem 
services. While a small change in these ecosystem services on a parcel by parcel basis may not 
seem significant, when you scale the effect to the watershed level, the collective impact due to all 
shoreline stabilization activity can be extremely significant. 

Presently, bulkheads are the primary way in which estuarine shorelines are stabilized in 
N.C (DCM 2010). As understanding of ecosystem function has increased, new alternatives to 
bulkheads have emerged. These alternatives are designed to provide similar levels of shoreline 
stabilization while minimizing the reduction in ecosystem services compared to a bulkhead. The 
rock sill with marsh plantings, commonly referred to as a marsh sill (Figure 1), is one alternative 
that has been of particular interest to the N.C. Division of Coastal Management (DCM), the 
Coastal Resources Commission (CRC), and the N.C. General Assembly. 
 
1.2 Marsh Sills Background 

Marsh sills, for the purpose of this project, are shore parallel structures made up of two 
critical elements: 1) an offshore low relief mound made of rock or oyster shell called a sill; and 
2) an intertidal area between the offshore sill and the upland containing emergent marsh 
vegetation. Fill is sometimes used landward of the rocks/oysters to properly grade the area to the 
elevation required for marsh plant establishment and survival. The sill is typically designed with 
overlaps, gaps, or dropdowns to allow water, fish, and other nekton access to the marsh area. The 
overlap design provides an opening by splitting the offshore sill into two sections. In the area 
where the two sections meet, they overlap for a few feet in a parallel offset manner. The gap 
design provides an opening by splitting the offshore sill into two sections. In this design the two 
ends do not fully meet, leaving a gap in the offshore sill. The dropdown design provides access 
by periodically lowering the height of the offshore sill. Figure 1 shows pictures of three marsh 
sills with these design elements labeled. 
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Figure 1:  Labeled marsh sill design elements.  Panel A depicts the overlap design, 

panel B the gap design, and panel C the dropdown design.  The red lines 
and arrows in panel C show the vertical relief of the dropdown area. 

 
 Marsh sills are considered living shorelines. “Living shorelines” are defined as shoreline 
stabilization methods that employ as many natural habitat elements as appropriate for site 
conditions to protect shorelines from erosion (Erdle, et al. 2006). Because marsh sills include 
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natural shoreline features in their construction and maintain some of the natural shoreline 
habitats, they are considered by many as a better alternative to more traditional shoreline 
stabilization methods such as bulkheads. Marsh sills minimize shoreline erosion because the sill 
protects the marsh or allows marsh establishment. Once established, marsh absorbs wave energy, 
preventing it from reaching the upland (Rogers and Skrabal 2001). 
 Despite the benefits of marsh sills listed above, there are also a few concerns associated 
with them. During marsh sill construction, shallow subtidal and intertidal flats are converted into 
other habitat types, potentially reducing fish feeding habitat and submerged aquatic vegetation 
habitat. There is also concern that marsh sills may lead to the creation of new uplands, 
converting what was originally public trust areas into private land. Finally marsh sills, 
specifically the rock portions, have long lifetimes (50+ years). This has caused some to worry 
that if marsh sills do not perform as expected, it may be difficult to remove them. 

Research efforts by many groups in many states are ongoing to assess the performance of 
marsh sills. In the interim, more than 30 marsh sill structures have been constructed in the state. 
Given the potential impact these structures may have (positive and negative), their long lifetime 
(50+ years), and their current use in N.C, the CRC requested that DCM assess how the existing 
marsh sills are performing. 
 
1.3 Marsh Sill Permitting 
 The construction of a marsh sill requires permit authorization under the Coastal Area 
Management Act (CAMA). The type of permit required for a marsh sill is determined by the 
design of the proposed structure, the proposed location of the structure, and the potential for 
impacts to coastal resources that would result from the construction of the sill. If the design of 
the proposed sill structure entails minimal potential for adverse impacts, and if the design of the 
sill does not exceed certain specific use standards, a General Permit (Section 15A NCAC 
07H.2700) may be issued for the proposed project. Most General Permits, which are an 
expedited form of a CAMA Major Permit, can be issued within a few days and require minimal 
agency coordination. However, due to complexities associated with sill projects, the sill General 
Permit involves several additional coordination steps, requires that the applicant coordinate 
directly with the DWQ and the USACE to ensure compliance with those regulatory programs, 
and thus likely will take longer to process than other general permits. 
 If a proposed sill project does not qualify for a CAMA General Permit, a CAMA Major 
Permit will be required. The CAMA Major Permit application, which requires that the applicant 
prepare a more formal permit application package, is coordinated with as many as 14 State and 
Federal review agencies. If no significant concerns are raised during this review, or if concerns 
are raised that can be addressed through design modifications, a CAMA Major Permit can be 
issued for the sill. The CAMA Major Permit review process typically takes an average of 75 to 
90 days to complete. 
 
1.4 Project Objectives 

 To meet the CRC mandate, DCM initiated a qualitative technical assessment of existing 
marsh sills. Sills were evaluated on two criteria: 1) Are the marsh sills performing their function 
as expected? and 2) What are the landowner and adjacent property owners’ (where marsh sills 
are located) perceptions of the marsh sill shoreline stabilization option? Criterion one addressed 
the following questions: 
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• Has the marsh sill stabilized the shoreline of the property where it is installed? 
• Has the marsh sill caused any unexpected erosion or other unanticipated problems or 

benefits? 
• Based on the performance of the existing marsh sills, are the specific conditions outlined 

in 15A NCAC 7H .2705 of the marsh sill general permit appropriate? 
 
Criterion two addressed the following questions: 

• What are the feelings and perceptions of the landowner regarding the marsh sill 
stabilization technique where the marsh sills are currently installed? 

• What are the feelings and perceptions of the property owners regarding the marsh sill 
stabilization technique adjacent to where the marsh sills currently are installed? 

 
It should be noted that concurrent with this effort, many additional research efforts are 

currently being conducted to understand estuarine processes. Researchers from the University of 
North Carolina at Chapel Hill – Institute of Marine Science (UNC-IMS) are conducting an 
examination of the existing and planned marsh sills to quantify the biological and ecological 
impact of these structures through a study funded by the North Carolina Marine Resources Fund. 
Researchers from the North Carolina Coastal Reserve and National Estuarine Research Reserve, 
the National Oceanic and Atmospheric Administration (NOAA), Center for Coastal Fisheries 
and Habitat Research, UNC-IMS, and the University of North Carolina Wilmington are 
investigating the impacts of bulkheads on coastal fringing saltmarsh. DCM is working on a 
project to map all estuarine shorelines in terms of margin type (natural, bulkhead, marsh sill, 
riprap revetment, etc.). All these efforts together will provide qualitative and quantitative 
information regarding how marsh sills are performing in North Carolina and how they relate to 
the larger estuarine systems in general. 
 
2.0 Methods 
 
2.1 Field Visits 

Questions associated with criterion one were assessed by visiting 27 marsh sills that have 
been installed in North Carolina through the CAMA major permit or marsh sill general permit 
process (Figure 2). These sites were identified by a review of the DCM permit database (Bendell 
2010). A full description and photograph of each site is included in Appendix 8.1. Table 1 
includes general characterizations for each visited marsh sill site. 
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Figure 2:  Locations of marsh sills visited during the study.  Marsh sill locations are 

marked by red dots.  Note that some points represent more than one 
marsh sill. 

 
At each marsh sill visited, representatives from the agencies and organizations listed in 

Table 2 visually evaluated the condition of the marsh sill structure, the property where the sill is 
located, and the adjacent properties. Qualitative evaluations were conducted through the use of a 
field data sheet containing a list of questions designed to assess marsh sills in four areas: 
navigation, rock and fill; erosion control and impacts; wetlands habitats and tidal flow; and other 
(Appendix 8.1). The site visits were conducted during June, July and August 2010. The site visits 
typically occurred at low tide so that more of the structure could be observed; however a few 
sites were also visited at high tide to ensure no major discrepancies in observer responses 
occurred due to differences in the tide state. Permission was obtained from all property owners to 
access the marsh sills. 

 
 
 
 



Marsh Sill Report 

 6

Table 1:  Characteristics of Visited Marsh Sills. 
 

Site Permit # Permit Type County Waterbody Year Permitted Mound 
Material 

Length (ft) 

1 42-00-03 Major Carteret Core Sound 6-2000 Rock 90 
2 39-01 Major Carteret Gallant’s Channel 4-2001 Rock 315 
3 13-02 Major Carteret Gallant’s Channel 1-2002 Rock 300 
4 42-00-05 Major Carteret Bogue Sound 2-2002 Rock 400 
5 42-00-06 Major Carteret Bogue Sound 5-2002 Rock 450 
6 42-00-08 Major Carteret Straights 3-2004 Rock 410 
7 42-00-10 Major Carteret North River 7-2004 Rock 456 
8 20-05 Major Carteret Oyster Creek 2-2005 Rock 258 
9 45794C General Carteret Straights 7-2006 Rock 95 
10 142-06 Major Carteret Newport River 8-2006 Rock 230 
11* 
and 
12* 

48144C 
48145C 
50129C 
50168C 
50130C 

General Carteret Back Sound 3-2007 
3-2007 
2-2008 
2-2008 
2-2009 

Rock 105 
99 
52 
12 
106 

13 131-07 Major Carteret North River 8-2007 Rock 282 
14 49808C General Carteret Back Sound 2-2008 Rock 180 
15 15-08 Major Carteret North River 2-2008 Rock ~1000 
16 42-00-09 Major Chowan Chowan River 5-2004 Rock 450 
17 42-00-04 Major Craven Neuse River 8-2000 Rock 176 
18 36-09 Major Dare Roanoke Sound 3-2009 Oyster Bags 425 
19 46565B General Hyde Pamlico Sound 10-2006 Rock 225 
20 42-00-02 Major Onslow White Oak River 6-2000 Rock 285 
21 28-05 Rock Major Onslow Stump Sound 2-2005 Rock 550 
22 28-05 Oyster Major Onslow Stump Sound 2-2005 Oyster Bag 150 
23 47575D General Onslow Chadwick Bay 5-2007 Broken 

Cement 
100 

24 47-09 Major Onslow White Oak River 4-2009 Oyster Bags 400 
25 50-03 Major Pamlico Neuse River 4-2003 Rock 653 
26 42-00-11 Major Onslow Stump Sound 10-2005 Rock 62 
27 42-00-07 Major Tyrrell Albemarle Sound 1-2003 Rock 424 
* these were all permitted separately, but were constructed as indicated into two structures. 

 
 

Table 2:  Participating organizations. 
 

U.S. Army Corps of Engineers N.C. Division of Coastal Management 
N.C. Division of Marine Fisheries N.C. Division of Water Quality 

N.C. Coastal Federation N.C. Wildlife Resources Commission 
University of North Carolina at Chapel Hill NOAA-National Marine Fisheries Service

N.C. Sea Grant NOAA-National Ocean Service 
 

Information from each organization’s field datasheets were compiled by DCM staff into 
one summary sheet for each marsh sill project that contains the comments of all the 
representatives that visited that site. These summary sheets are included as Appendix 8.1 of this 
report. The results of the closed-ended questions from the summary sheets were tabulated into an 
excel spreadsheet. Closed-ended questions are defined as ones with specific yes or no answers. 
Open-ended questions are defined as those which did not have a specific yes or no answer. These 

204*

170*
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questions provided an open space in which respondents could write in whatever response they 
thought suitable. 
 The participating representatives from the U.S. Army Corps of Engineers (USACE) were 
not able to provide DCM with their field datasheets due to internal agency considerations. 
However, USACE personnel did visit the marsh sills with the rest of the assessment team and 
provided DCM with a summary letter of the USACE comments and concerns. In addition to their 
field datasheets, the following agencies/organizations provided DCM with summary letters: the 
N.C. Division of Marine Fisheries (DMF); the N.C. Division of Water Quality (DWQ); the N.C. 
Wildlife Resources Commission (WRC); and the N.C. Coastal Federation. These letters are 
included in this report as Appendix 8.2. 
 
2.2 Property Owner Surveys: 
 Questions associated with criterion two were assessed through the use of property owner 
and adjacent property owner surveys. Surveys were provided to all owners of the properties 
visited as part of this project. Surveys were also provided to the property owners immediately 
adjacent to the visited properties. The surveys were designed to assess the feelings and 
perceptions of both the property and adjacent property owners regarding the use of marsh sills. 
Surveys were administered through several methods including, in person, via email, via U.S. 
mail, and via the online survey provider surveymonkey.com. Returned surveys were compiled 
and analyzed for common themes. The returned surveys, with identifiable information removed, 
are included as Appendix 8.3. 
 
3.0 Results: 
 The tabulated results from the field assessment team’s responses to closed-ended 
questions are provided in Table 3. The numbers presented are the percentage for each response 
after pooling the data from the 27 visited marsh sills. These numbers do not represent the 
percentage of sill sites visited as there were multiple answers for each question at each site. The 
answers to the open-ended questions of the field datasheet (questions 3, 5, 7, 8, 10, 12, 18, 20, 
22, 23, 33, 35, 36, 40, 41, 42, 45, and 48) were too lengthy to include in the text of this section. 
These data are located in Appendix 8.1 within the summary datasheets for each visited project. 
Responses from both the open and closed-ended questions were used to develop the project 
findings. 

DCM had a 90 percent response rate for the homeowner surveys, and a 47 percent 
response rate for the adjacent property owner surveys. Tables 4 and 5 provide the responses to 
these two surveys respectively. The “provided responses to other” column for both Tables 4 and 
5 represent all responses received for each question. Additional open-ended written comments 
were also provided by most survey respondents. These responses were too lengthy to include in 
this section. These data are located in Appendix 8.3 under question 9 for the property owner 
survey, and question 10 for the adjacent property owner survey. 
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Table 3:  Tabulated field team responses for all visited marsh sills. 
 

Question Yes No Unsure N/A 

1 
Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody been 
impacted by this structure? 

1% 93% 5%  

2 
Do you think the overall benefit of the marsh created 
outweighs the initial impacts/changes due to the placement 
of rock on shallow water habitats? 

64% 5% 31%  

4 
Does the overall benefit of the marsh created outweigh the 
initial impacts/changes from the fill used to create proper 
grade and depths? 

34% 4% 29% 34% 

6 Is the grade behind the sill still gently sloping? 78% 9% 13%  
9 Is there evidence of erosion on this property? 26% 61% 13%  
11 Is erosion occurring on the adjacent properties? 31% 46% 23%  

13 Is there a distinct shoreline offset between this property and 
the adjacent properties? 37% 50% 13%  

14 Has the sill created new uplands behind it? 16% 64% 20%  
15 Was the placement of the sill appropriate? 61% 15% 24%  
  Too far Too close Other  

16 If you answered “No”, please check the appropriate box. 12% 81% 7%  
  Yes No Unsure  

17 Are other non-erosional impacts (positive and negative) 
observable on this property due to the installation of the sill? 38% 24% 38%  

19 
Are other non-erosional impacts (positive and negative) 
observable on the adjacent properties due to the installation 
of the sill? 

2% 48% 50%  

21 Is the structure damaged in any way? 3% 89% 8%  
24 Are both high and low marsh plant species present? 80% 14% 7%  
  Dense Patchy Other  

25 Does the marsh behind the sill appear continuous and dense, 
or patchy? 73% 19% 8%  

  Yes No Unsure  

26 Has there been any noticeable sediment accumulation 
landward of the sill? 41% 26% 32%  

27 Are upland species colonizing the area behind the sill? 37% 44% 19%  
28 Is there evidence that the upper marsh area is mowed? 6% 91% 3%  
29 Has the marsh grown waterward completely against the sill? 63% 33% 3%  
  Landward Waterward Neither Unsure 

30 Is SAV present landward or waterward of the sill? 1% 40% 29% 30% 
  Yes No Unsure  

31 Are oysters present on or around the sill? 75% 19% 6%  
32 Is macroalgae present on or around the sill? 57% 25% 18%  

34 Is there evidence of water passage through the sill and the 
ability for fish ingress and egress? 66% 22% 12%  

37 Is there a noticeable wrack line landward of the sill? 58% 34% 8%  
38 Is there noticeable trash in and around the sill area? 22% 76% 2%  
39 Are there any noticeable issues with the water quality? 6% 77% 17%  
43 Do you think this sill is functioning as intended? 83% 2% 15%  

44 Do you think a different structure would have 
performed/functioned better in this location? 17% 45% 38%  

46 Overall, do you think the wetland creation portion of the 
project has been successful? 75% 5% 20%  

47 Do you think this structure will continue to function into the 
future given expected sea level rise? 51% 10% 40%  
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Table 4: Tabulated property owner survey responses. 

 

Question Response Provided Responses to Other 
1 Did you install the marsh 

sill or was it present when 
you bought your property? 

• 89%, Yes, I installed sill. 
• 11%, No, it was already present. 

 

2 What two factors most 
influenced your decision to 
install a marsh sill? 

• 5%,   Cost 
• 29%, Maintain the environmental 

integrity of my property. 
• 43%, Protect my property from 

future erosion. 
• 0%,   Having a structure like my 

neighbor’s. 
• 10%, Wanted something besides a 

bulkhead. 
• 7%,   Aesthetics. 
• 7%,   Other. 

• Put marsh sill in because neighbor 
put one in and felt I had to follow 
suite as a defense to protect my 
property from erosion. 

• Hopefully enhancing water quality. 
• Marsh sill put in because was a 

requirement placed on our CAMA 
major permit application by 
National Marine Fisheries. 

3 Did the presence of the 
marsh sill impact your 
decision to buy this 
property? 

• 5%, Increased my desire (to buy). 
• 5%, Decreased my desire (to buy). 
• 90% N/A, I installed the sill. 

 

4 Are you happy with the 
performance of the marsh 
sill? 

• 95%, Yes. 
• 5%,   No. 

 

5 Has your marsh sill had any 
impacts to your property? 

• 84%, Increased my marsh. 
• 0%,   Decreased my marsh. 
• 11%, Had no impacts. 
• 5%,   Caused erosion. 
• 16%, Caused accretion. 
• 11%, Degraded my viewscape. 
• 32%, Enhanced my viewscape. 
• 26%, Other. 
Overall: 
• 86%, positive responses 
• 14%, negative responses 

• Trash collection (behind sill). 
• Hopefully will cause accretion. 
• Caused some erosion by beach, 

marsh area essentially unchanged 
since installation. 

• Provided additional habitat for 
wildlife. 

• Halted erosion. 

6 Has your marsh sill ever had 
to be repaired?  If so, how? 

• 11%, Yes. 
• 89%, No. 

• 50% of marsh had to be replanted in 
second year. 

• Lost vegetation in Veteran’s Day 
storm of 2010. 

7 Do you think your marsh 
sill has had any impacts 
(good and bad) on your 
neighbor’s property?  If yes, 
what were they? 

• 58%, Good impact. 
• 0%,   Bad impact. 
• 42%, No impact. 
 

• Increased their marsh grass. 
• Made their bulkhead look awful. 
• Increase of neighbor’s marsh and 

visual aesthetics. 
• Enabled neighbor’s added fill to 

remain in place and not wash away.  
Helped protect their shoreline. 

• Fisheries enhancement. 
• Maintained neighbor’s beach 

area…added some sand. 
• Reduced neighbor’s erosion. 
• Slowed neighbor’s erosion. 
• Helped to slow neighbor’s erosion. 
• Convinced neighbor to install sill. 
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Table 5:  Tabulated adjacent property owner survey responses. 

 

Question Response Provided Responses to Other 
1 Was your neighbor’s marsh 

sill present when you 
bought your property? 

• 27%, Yes. 
• 73%, No. 

 

2 Did the presence of your 
neighbor’s marsh sill impact 
your decision to buy your 
property? 

• 0%,   Increased my desire (to 
buy). 

• 7%,   Decreased my desire (to 
buy). 

• 20%, Had no impact on my 
decision. 

• 73%  N/A, it was installed after I 
purchased my property. 

 

3 Has your neighbor’s marsh 
sill had any impacts to your 
property? 

• 20%, Increased my marsh. 
• 13%, Decreased my marsh. 
• 13%, Had no impacts. 
• 33%, Caused erosion. 
• 20%, Caused accretion. 
• 27%, Degraded my viewscape. 
• 20%, Enhanced my viewscape. 
• 47%, Other. 
 
 
 
• Overall 45% positive responses. 
                  55% negative responses. 

• Preserved bulkhead as good buffer, I 
have a bulkhead too. 

• Nice to look at from water. 
• No access to beachfront to the west of 

my property. 
• Washed sand out.  Marsh use to be real 

tall but now is short. 
• Caused boat ramp on my property to 

collapse.  Clogged drainage pipe 
from road.  Decreased water access 
by causing beach area to erode. 

• Added sand. 
• A bulkhead would be more attractive. 
• Dramatically changed my shoreline. 
• Increased my marsh. 

4 In your opinion, has your 
neighbor’s marsh sill done 
its job?  If no, Why? 

• 73%, Yes. 
• 27%, No. 

• Project was a failure. 
• Yes, for them.  Caused more impact 

(erosion) on my beach. 
• Dramatically changed my shoreline. 

5 
and 
6 

Do you currently have a 
shoreline protection 
structure on your property? 
If yes, which kind 

• 53%, Yes. 
• 47%, No. 

• 3 responses of riprap revetment. 
• 1 response of marsh sill. 
• 2 responses of groin. 
• 5 responses of bulkhead. 

7 Would you consider 
installing a marsh sill in the 
future on your property? 

• 53%, Yes. 
• 47%, No. 

• Caused horrible consequences for my 
property. 

• Expletive no. 
8 What two factors most 

influenced your answer to 
question 7? 

• 47%, Maintain the environmental 
integrity of my property. 

• 47%, Protect my property from 
future erosion. 

• 13%, Ease of permitting. 
• 13%, Cost of installation. 
• 13%, Having a structure like my 

neighbors. 
• 40%, Aesthetics. 
• 47%, Other. 

• Success of other neighbor’s sills. 
• Hurricane damage. 
• I want the property and water left as is. 
• Ruined sea grasses/clam beds, clogged 

wetlands.  Permit system is very poor 
and allows failures to be installed. 

• Having natural beach areas. 
• Having a nice sand beach to walk on. 

These things are awfully ugly and 
create walking hazards and severely 
limit access to water. 

• Prohibits usage of natural shoreline. 
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4.0 Findings 
 

• 4.1  Marsh sills were not found by the field team to present a hazard to navigation. 
 

This finding is based on answers to question 1 of the field data sheet (Table 3) and the 
agency letter from DMF. Ninety-three percent of the respondents said that navigation was not 
impacted by the sills that were visited as part of this project. Out of 214 total responses, only 
three times did a field team member consider the marsh sill to have an impact to navigation. One 
field team member thought that project 142-06 impacted navigation. Another thought that project 
15-08 impacted navigation. Finally, one thought project 42-00-05 impacted navigation, but noted 
in a comment that this was only in regard to getting kayaks in and out of the water. The agency 
letter from DMF states: “DMF did not observe any of the sills causing any problems related to 
navigation…” (Appendix 8.2). 
 

• 4.2  Marsh sills were observed to provide erosion protection to the property upon 
which they were installed. 

 
This finding is based on the responses of the field team to questions 9, 21, and 43 of the 

field datasheet (Table 3), the agency letter from DMF, and the responses of the property owners 
to property owner survey questions 4, 5, and 6 (Table 4). The field team noted 61 percent of the 
time that erosion was not occurring on the properties protected by marsh sills. Of the remaining 
responses, 13 percent of the time the field team was unsure and 25 percent of the time evidence 
of erosion was observable (Table 3, question 9). However, this does not imply that erosion was 
actively occurring at seven (25% of 27) of the visited marsh sills. One limitation of this study 
was that it did not account for the temporal difference between when the marsh sills were 
installed. Some of the visited marsh sills were more than ten years old, while others were 
recently constructed. The field team was only afforded a one-time snapshot view of the marsh 
sills. As such, it was not possible for the field team to assess when the observed erosion evidence 
actually occurred. There was only one site where the field team unanimously agreed that 
evidence of erosion existed, at project 47-09, the Jones Island marsh sill site in Onslow County. 
This marsh sill is newly constructed and sits in front of a pre-existing high bank bluff (Figure 3). 
It was the presence and condition of this bluff that the field team noted as evidence of erosion 
(Appendix 8.1, page 120, question 10). 

The team observed that 89 percent of the time the marsh sills that were visited were not 
damaged (Table 3, question 21). This suggests that erosion was not actively occurring on most of 
the visited marsh sills. If erosion was actively occurring, it seems likely the marsh sill would 
show some damage, especially in the marsh area (e.g., scoured marsh). The field team response 
to question 43 also supports the finding that marsh sills were preventing erosion. The field team 
found that the marsh sills were functioning as designed 83 percent of the time. If active erosion 
was occurring at the visited properties this result would most likely be lower. The agency letter 
from DMF supports this finding as well. In their letter, DMF states that “at all sites, the sills 
appeared to be preventing erosion of the upland property…” and “Overall, the sills appeared to 
be functioning well in controlling erosion…” (Appendix 8.2). 
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Figure 3:  Eroding high bank bluff with marsh plantings in front at Jones Island, 
Onslow County. 

 
 The property owners’ survey data corroborate the field team findings. Ninety-five percent 
of the property owners were happy with the performance of their marsh sills (Table 4, question 
4). Question 2 of the property owners’ survey demonstrated that protection from erosion was the 
most important issue for property owners in deciding to utilize a marsh sill. Thus, one may 
conclude that if erosion was actively occurring, the property owners would not be happy with the 
performance of their marsh sills. Of the property owners surveyed, only one reported erosion that 
he attributed to his marsh sill (Table 4, questions 4 and 5). This individual went on to say in his 
open-ended comments that he was happy with the marsh sill and thought it was doing its job 
appropriately (Appendix 8.3). The property owners’ survey data show that no repair was 
required to date at 89 percent of the visited marsh sills (Table 4, question 6). Eighty-four percent 
of the property owners reported an increase in their marsh coverage (Table 4, question 5). If 
erosion was actively occurring, it is not likely that marsh coverage would increase, or that the 
marsh sills would not have needed repairs. The viewpoints of the property owners relative to this 
issue are extremely valuable because the current property owners installed the marsh sill at 89 
percent of the sites visited (Table 4, question 1). Thus, the property owners have observed the 
entire history of the sill from pre-construction conditions through post-construction performance, 
and are able to comment on erosion issues associated with the sill. 
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• 4.3  Marsh sills were often built in combination with other structures. 
 

This finding is based on visual observation from the field visits. Of the 27 visited marsh 
sills, 12 of them (44 percent) were built in front of or attached to another type of shoreline 
stabilization. Most commonly observed were marsh sills built in front of bulkheads, or in 
combination with groins. Figure 4 shows examples of several marsh sills built in combination 
with other stabilization structures. The interaction of several shoreline stabilization structures 
operating synergistically is a much more complex situation compared to a marsh sill by itself. 
The design process and potentially the permitting for marsh sills must account for the potential 
interaction between two or more shoreline stabilization methods utilized at the same place and 
time. 
 

• 4.4  Marsh sills that utilized the gap or overlap design were observed to provide 
better water, fish, and other nekton access to the area behind the sill compared 
to ones utilizing the dropdown design. 

 
This finding is supported by the responses provided by the field team to question 34 

(Table 3), and the open-ended questions 35 and 36 (Appendix 8.1). The agency letters from 
DMF and DWQ also document this finding. In general the field team responses indicated 66 
percent of the time that water and fish ingress/egress was occurring at the visited marsh sills 
(Table 3, question 34). This finding is a little misleading as in several instances the field team 
commented that while water and fish ingress/egress was occurring, it needed to be improved (see 
Appendix 8.1, pages 67, 105, and 128, question 35 and 36 for examples). The dropdowns at 
many of the visited marsh sills were often found filled in with rocks that toppled down from the 
adjacent higher areas of the sill, partially blocked with oysters and/or retained sediment 
(Appendix 8.1). The agency letters from DMF and DWQ also address this finding. The DMF 
letter noted that “Dropdowns are more likely to trap fish, as well as sediment, behind the sill 
when the water level lowers. In addition, we observed oysters growing on the dropdowns which 
further obstructs water flow”. The DWQ letter also noted that, “In instances where the step-down 
(dropdown) was at or close to the elevation of the surrounding bottom, oysters would grow and 
fill the void and would come close to closing off the gap and impede the water flow.” The sills 
that utilized a gap or overlap design did not have this problem. At these locations, the field team 
often reported very good water and fish access (see Appendix 8.1, pages 42 and 122, question 
35). The agency letters from DMF and DWQ support this finding as well. In their letter, DMF 
stated that, “DMF believes that a break in the sill will usually provide more fish access than 
dropdowns...”. In their letter, DWQ stated that, “During the site visits, this Office noted that the 
sill structures that had overlaps instead of drop downs functioned better.” (Appendix 8.2) 
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Figure 4:  Marsh sills built in combination with other stabilization structures.  Panel 
A: marsh sill and groins; Panel B: marsh sill and groins in front of a 
bulkhead; Panel C: marsh sill built in front of a riprap revetment. 
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• 4.5  It was unclear whether marsh sills cause erosional impacts on adjacent 
property. 

 
This finding is supported by responses provided by the field team to question 11 (Table 

3); the open-ended question 12 of the field datasheet (Appendix 8.1); the agency letter from 
DMF (Appendix 8.2); the responses of the property owners to survey question 7 (Table 4); and 
the responses of the adjacent property owners to survey question 3 (Table 5). Question 11 from 
Table 3 explicitly asked the field team to assess whether erosion was occurring on adjacent 
properties. There was no agreement among the responses. The field team reported “yes” 31 
percent of the time, reported “no” 46 percent of the time, and was “unsure” for the remaining 23 
percent. As noted above, the field team was only afforded a one-time snapshot view of the 
condition of the adjacent properties. As such, it was not possible for the field team to assess 
when the observed erosion evidence actually occurred. Consequently, the field team was not able 
to defensibly conclude that the erosion was caused by the installation of the marsh sill. In fact 
there was not a single site where all field team members unanimously concluded that evidence of 
erosion was present on a neighboring property. DMF concluded in their agency letter that, “No 
sill-associated erosion problems were observed at adjacent properties.” (Appendix 8.2) 

There were two site visits (permit 42-00-07 and permit 46565B) where all but one team 
member noted evidence of erosion on the adjacent property. In both cases, the field team 
member that did not agree with the others marked “unsure” on their questionnaire (Appendix 8.1 
Page 137 and 93, Question 11). For the case of permit 42-00-07, the adjacent property contained 
a natural swamp forest with remnants of dead trees on the edge (Figure 5). 
 

 
 

Figure 5:  Adjacent property to marsh sill project 42-00-07. 
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It was the presence of these dead trees that most of the team members cited as the evidence of 
erosion (Appendix 8.1, page 137, question 12). This type of shoreline margin is a natural feature 
of the Albemarle Sound and was not caused due to the installation of the marsh sill. 
 Several different areas of erosion on the adjacent properties were noted by the field team 
at site 46565B (Appendix 8.1, page 93, question 12). However, the field team was unsure if the 
erosion was being caused by the marsh sill or the two groins present at the site, as most of the 
erosion seemed to be occurring near where the marsh sill joined with the groins (Figure 6). 
 

 
 

Figure 6:  Erosion on adjacent properties of project 46565B.  Panel A shows a 
picture of the adjacent property to the north taken from the junction of 
the marsh sill and one of the two groins.  The groin extends off picture to 
the left as indicated by the arrow.  Panel B is taken from the adjoining 
property to the south and shows where the other groin joins the marsh 
sill.  The red circles on both panels show the areas of erosion. 
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 The property owners unanimously reported in their survey that they did not consider their 
marsh sill was causing any detrimental impacts (including erosion) to their neighbors’ properties 
(Table 4, question 7). In fact the property owners either thought their marsh sill had no impact to 
their neighbors’ property (42%) or had beneficial impacts (58%) (Table 4, question 7). 

The response of the adjacent property owners was not as easy to interpret. In question 3 
of Table 5, which asked respondents to describe the impact their neighbor’s marsh sill has had on 
their property, 45 percent of the responses were positive and 55 percent were negative. Of the 
negative responses, 34 percent directly cited erosional impacts. It is clear that some of the 
adjacent property owners sampled as part of this study believe that their property is experiencing 
erosion due to the presence of their neighbor’s marsh sill. Seventy-three percent of the adjacent 
property owners that responded stated they owned their property before their neighbor’s marsh 
sill was installed (Table 5, question 1). As such, they have been able to observe how their 
property has changed or not changed after their neighbor’s marsh sill was installed. However, 
this historical perspective should be viewed with caution as direct cause and effect can not be 
solely based on observational evidence. 
 

• 4.6  After completion of the field aspects of this project, the resource agencies still 
prefer to review and comment on marsh sill permits on a case-by-case basis. 

 
This finding is supported by the agency letters from USACE, WRC, DWQ, and DMF. 

The overriding theme of the letters is that marsh sills are site specific structures that require case-
by-case review by the resource agencies. To fully appreciate this theme, it is necessary to read 
the agency letters in their entirety (Appendix 8.2). The following excerpts from the agency letters 
validate this finding. 

 
The USACE letter states: 

“In our 2004 letter (enclosed), we identified 13 issues that require extensive 
review and which preclude the Corps from developing a more expedited permit 
process to authorize these projects. Those concerns have not been alleviated. The 
Corps continues to be concerned that it would not be in the best interest of the 
public to expedite the processing of a Department of the Army permit for 
activities that may individually and cumulatively result in significant impacts to 
the human environment.” 
 

WRC states in their letter: 
“Although the NCWRC believes the use of marsh sills to stabilize shorelines can 
protect or even enhance habitat opportunities, we also strongly believe the success 
of these structures is very site specific.”; “The coast of North Carolina is vastly 
variable.  A design in one location may not serve well in another.”; and, “Marsh 
sills and their success are very site specific and require adequate review by 
resource agencies to evaluate the design, the impacts, and the area where the sill is 
proposed.” 
 

DWQ states in their letter: 
“This Office feels that each tidal regime and coastline needs to be evaluated as a 
case-by case situation.”; “The sill evaluation project allowed this Office to 
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recognize that sills should be very site specific and still needs to be evaluated on a 
case-by-case basis by the agencies.”; and, “It was noted during the sill evaluation 
project that successful sill construction is site/shoreline specific.” 
 

DMF states in their letter: 
“From our observations the, amount of erosive energy and substrate type at a site 
had a large effect on the success of marsh sills in providing habitat.”, “Decisions 
about trade-offs should be made on a case-by-case basis and based on the 
location, resources in the areas, and habitat threats in that location.”, and, “The 
DMF requests that the DCM continues to utilize the input of resource agency 
personnel to site and design shoreline stabilization structures.” 

 
• 4.7  The mound material used in the marsh sills is often colonized with oysters. 

 
This finding is supported by the field team responses to question 31 (Table 3), and the 

agency letter from the DMF (Appendix 8.2). Oysters were observed on the sill by the field team 
75 percent of the time (Table 3, question 31). DMF notes in their agency letter that: “Sills may 
be promoting oyster growth by providing substrate. Oysters were found growing on 20 of the 25 
sills observed and those without oysters were located in low salinities (two sills) or located with 
minimal exposure to water(three sills).” 
 

• 4.8  The marsh sills visited supported marsh grass and do not appear to be creating 
new uplands. 

 
 This finding is supported by the field team responses to questions 14, 24, 25, and 46 
(Table 3) and the agency letter from DMF. The field team noted 73 percent of the time that the 
marsh appeared dense and healthy (Table 3, question 25). Furthermore 80 percent of the field 
team responses documented both high and low marsh species were present behind the sill (Table 
3, question 24). Both of these findings indicate that the elevations behind the sills are appropriate 
and supportive of marsh growth. Seventy-five percent of the field team responses indicated that 
the created wetland portions of the visited marsh sills were successful (Table 3, question 46). 
The older a marsh sill, the longer period of time it has had to trap sediment and potentially gain 
elevation. Looking at two of the oldest marsh sills visited - project 42-00-03 (~10 years old), and 
42-00-02 (~10 years old) - both were found to still support high and low marsh species 
(Appendix 8.1, pages 5 and 99, question 24). Even at these oldest marsh sills, the majority of the 
field team noted no evidence of upland creation (Appendix 8.1, pages 4 and 98, question 14). 
Question 14 of the field datasheet specifically asked if the marsh sill had created new uplands. 
The field team reported 61 percent of the time that the marsh sills had not created new uplands 
(Table 3). In their agency letter DMF also concluded that, “Looking at 25 sills constructed over a 
nine year period, the intertidal zone behind the sills did not increase in elevation to a point that 
supported upland vegetation and did not scour to a point that did not allow marsh vegetation to 
grow.” (Appendix 8.2) 
 
 
 
 



Marsh Sill Report 

 19

• 4.9  Marsh sills were observed to be free from damage. 
 

 The marsh sills visited by the field team were generally found to be free from damage. 
The field team noted no marsh sill damage in 89 percent of their responses (Table 3, question 
21). The most common observed damages were drop downs that had started to fill in (see 
Section 4.4) and portions of the rocks that had settled and/or lost height due to shifting. The 
marsh sill owners also reported very few problems with the structures. Two reported some rock 
settling and two reported the need for replanting of marsh plants. Outside of these isolated 
incidents, 89 percent of the property owners reported that their marsh sill has never had to be 
repaired (including replanting) (Table 4, question 6). Marsh sills that are the oldest have more 
potential to show signs of damage. Looking at two of the oldest marsh sills visited - project 42-
00-02 and 42-00-03 (both ~10 years old) - neither was found to be damaged during the field 
visits (Appendix 8.1, pages 4 and 98, question 21). 
 

• 4.10  No marsh sill related impacts to water quality were observed. 
 

This finding is supported by the field team responses to question 39 (Table 3) and the 
open-ended responses to question 40 (Appendix 8.1). The field team noted no issues with water 
quality 77 percent of the time. Only six percent of the time did the field team note an issue with 
water quality. In all of these cases, the issue noted was related to stormwater runoff potential 
from the adjacent upland or via a pre-existing stormwater ditch or pipe (see Appendix 8.1, pages 
17, 33, 57, 63, 78, 83, 100, and 122, question 40). These potentials would be the same regardless 
of what type of shoreline stabilization was installed on the property. The oyster growth noted in 
section 4.7 and the marsh noted in section 4.8 may eventually lead to increased water quality 
around marsh sills due to the increased filtering capacity provided by these elements. It should be 
noted that none of the marsh sills visited as part of this project were in the construction phase. 
During construction the potential for water quality impacts is much greater because of the 
disturbance associated with the marsh sill installation. 
 
5.0 Specific conditions of the marsh sill general permit 
 The final aspect of this project was to examine the specific conditions of the marsh sill 
general permit. A list of the specific conditions is included in this report as Appendix 8.4. The 
specific conditions of the marsh sill general permit were classified into two categories: those that 
are common with other CAMA general permits; and those that are unique to the marsh sill 
general permit. Specific conditions (b), (e), (g), (h), (m), (n), (p), (q), (r), (s), (t), (u), (v), (y), and 
(z) are common conditions that exist in other CAMA general permits, and so will not be 
examined as part of this study. The remaining specific conditions (a), (c), (d), (f), (i), (j), (k), (l), 
(o,) (w), (x), (aa), (bb), and (cc) are unique to the marsh sill general permit. These can be further 
classified into those that detail design criteria [(a), (c), (d), (f), (i), (j), (k), (l), (o), (w)] and those 
that address other agency coordination [(i), (aa), (bb), and (cc)]. Note that one specific condition 
(i) appears in both the design criteria list and the other agency coordination list as it details 
specific design criteria but also states that deviations from the design criteria are allowable 
following coordination with DMF. The findings of this technical assessment provided no 
conclusive evidence that the marsh sill general permit unique specific conditions are 
unnecessary. However, the findings do provide some guidance on potential modifications to 
some of the specific conditions. 
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Specific condition (a) outlines the usable materials for the construction of the sill 
structure. Currently, it lists riprap or stone as the only allowable materials. Given the finding that 
oysters are colonizing the sills in most areas, and the fact that a few of the visited marsh sills 
successfully used oyster shell as the mound material, the list of usable materials should be 
evaluated to consider the addition of oyster shell. 
 Specific condition (i) describes the specifications for the use of dropdowns and openings. 
This assessment observed that the marsh sills that utilized the gap or overlap design were 
functioning better than the ones that utilized the dropdown design (see 4.4). Thus, it seems this 
specific condition could be modified to suggest or require gaps or overlaps be used instead of 
dropdowns. 
 The specific conditions that deal with other agency coordination, (i), (aa), (bb), and (cc), 
are the ones that make the marsh sill general permit more like a CAMA major permit as 
compared to the other CAMA general permits. These are also the specific conditions that make 
installing a marsh sill require more cost and processing time compared to the other shoreline 
stabilization options (bulkheads, riprap revetments, etc.) as often the coordination with the other 
agencies leads to additional state and federal permits. This study did not evaluate the need for 
specific condition (bb) which requires that DCM consult with the Department of 
Administration’s State Property Office to determine whether or not an easement for the proposed 
marsh sill is required. The necessity of specific condition (i) and (aa) (coordination with DMF) 
and specific condition (cc) (coordination with DWQ, and USACE) were validated by the agency 
letters received as part of this project (Appendix 8.2). In each case, USACE, DMF, DWQ, and 
even though there is not a specific condition that requires it, the WRC, all state that they want to 
continue to review marsh sill permits on a case-by-case basis (see 4.6). Given this finding, 
specific conditions (i), (aa), and (cc) are still necessary. 
 
6.0 Summarized List of Findings 
 

• Marsh sills were not found by the field team to present a hazard to navigation. 
• Marsh sills were observed to provide erosion protection to the property upon which they 

were installed. 
• Marsh sills were often built in combination with other structures. 
• Marsh sills that utilized the gap or overlap design were observed to provide better water, 

fish, and other nekton access to the area behind the sill compared to ones utilizing the 
dropdown design. 

• It was unclear whether marsh sills cause erosional impacts on adjacent property. 
• After completion of the field aspects of this project, the resource agencies still prefer to 

review and comment on marsh sill permits on a case by case basis. 
• The mound material used in the marsh sills are often colonized with oysters. 
• The marsh sills visited supported marsh grass and do not appear to be creating new 

uplands. 
• Marsh sills were observed to be free from damage. 
• No marsh sill related impacts to water quality were observed. 
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Table of Contents 
 
Site Permit # Permit 

Type 
County Waterbody Year 

Permitted 
Mound 
Material 

Length 
(ft) 

Page 
Number 

1 42-00-03 Major Carteret Core Sound 6-2000 Rock 90 2 
2 39-01 Major Carteret Gallant’s 

Channel 
4-2001 Rock 315 8 

3 13-02 Major Carteret Gallant’s 
Channel 

1-2002 Rock 300 13 

4 42-00-05 Major Carteret Bogue Sound 2-2002 Rock 400 19 
5 42-00-06 Major Carteret Bogue Sound 5-2002 Rock 450 24 
6 42-00-08 Major Carteret Straights 3-2004 Rock 410 29 
7 42-00-10 Major Carteret North River 7-2004 Rock 456 34 
8 20-05 Major Carteret Oyster Creek 2-2005 Rock 258 39 
9 45794C General Carteret Straights 7-2006 Rock 95 44 
10 142-06 Major Carteret Newport River 8-2006 Rock 230 49 
11* 
and 
12* 

48144C 
48145C 
50129C 
50168C 
50130C 

General Carteret Back Sound 3-2007 
3-2007 
2-2008 
2-2008 
2-2009 

Rock 105 
99 
52 
12 
106 

54 

13 131-07 Major Carteret North River 8-2007 Rock 282 59 
14 49808C General Carteret Back Sound 2-2008 Rock 180 64 
15 15-08 Major Carteret North River 2-2008 Rock ~1000 69 
16 42-00-09 Major Chowan Chowan River 5-2004 Rock 450 74 
17 42-00-04 Major Craven Neuse River 8-2000 Rock 176 79 
18 36-09 Major Dare Roanoke 

Sound 
3-2009 Oyster Bags 425 85 

19 46565B General Hyde Pamlico 
Sound 

10-2006 Rock 225 91 

20 42-00-02 Major Onslow White Oak 
River 

6-2000 Rock 285 96 

21 28-05 
Rock 

Major Onslow Stump Sound 2-2005 Rock 550 101 

22 28-05 
Oyster 

Major Onslow Stump Sound 2-2005 Oyster Bag 150 101 

23 47575D General Onslow Chadwick Bay 5-2007 Broken 
Cement 

100 112 

24 47-09 Major Onslow White Oak 
River 

4-2009 Oyster Bags 400 118 

25 50-03 Major Pamlico Neuse River 4-2003 Rock 653 124 
26 42-00-11 Major Onslow Stump Sound 10-2005 Rock 62 130 
27 42-00-07 Major Tyrrell Albemarle 

Sound 
1-2003 Rock 424 135 

* These were all permitted separately, but were constructed as indicated into two structures. 
 

The pages that follow contain a picture, general description, and the compiled field 
datasheet for each site visited.  Field team comments and responses to open-ended questions are 
noted by bullets.  Each new bullet is a comment from a separate field team member.  Empty 
boxes indicate that no comments were received for that particular question at that particular site. 
 

204*

170*
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Major Permit No: 42-00-03  
Issue Date: June 15, 2000  
Marshallberg, NC 28553  
Waterbody: Core Sound  
Carteret County 

• 2 part project. 
• The first part consists of a 90 foot long stone sill with a 3 foot wide base.  
• The sill is 18 feet waterward of normal high water (bulkhead) and has a total height of 2 

feet.  
• Fill placed landward of the sill, graded, and planted with Spartina alterniflora and 

Spartina patens.  
• The second part consists of rock revetment 110 feet along the normal high water line. 
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Compiled Field Team Responses 
Date of Visit: 6-23-10 
 Navigation, Rock, and  Fill # yes # no # not sure # N/A Field Team Comments 
1 Based upon the placement of the 

structure and your observations, has 
navigation of the adjacent waterbody 
been impacted by this structure?  

0 10 0   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement 
of rock on shallow water habitats? 

4 0 6   

3 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the rock's initial 
impacts/changes? 

- Would like to have seen the structure farther out in the water. 
- Although sill provided protection establishment for small healthy 

zone of marsh, the marsh zone is too narrow of combination of 
bulkhead and sill is overkill for the site for the site of disallows 
migration of marsh no riparian zone etc. 

- Too close to bulkhead, no fish access, small area. 
- Need?  if bulkhead failure ok-minimizes scour - would not like at 

adjacent property with new bulkhead - should have installed marsh 
sill only. 

- Sill area is in front of bulkhead. 
4 Does the overall benefit of the marsh 

created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

2 1 7 0  

5 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the fill's initial 
impacts/changes? 

- The site is only sustaining a small, confined, Spartina marsh.  No 
fish access, its more landscaped marsh than true habitat. 

- Remove bulkheads and have a gentle slope and sill seaward of that. 
- Further away from shore no bulkhead. 

6 Is the grade behind the sill still gently 
sloping? 

5 5 0   

7 Are there any issues associated with 
the rock that you can observe today 
that concern you? 

- Rock fill shallow intertidal. 
- Seems failing steep by design. 
- No slope, bulkhead behind sill new concrete added to left of sill. 
- Adequate see above. 

8 Please provide any additional 
comments or concerns regarding 
Navigation or Fill on this site.   

- Bulkhead on site, no impact on navigation riprap fill and fill for 
tidal marsh plus or minus 20ft. 

- The sill should have been placed seaward with gaps or overlaps.  
Less fill should have been used. 
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 Erosion Control and Impacts # yes # no # not sure # N/A Field Team Comments 
9 Is there evidence of erosion on 

this property? 
1 9 0   

10 If yes, describe the evidence, 
extent, and location? 

- High elevation of property. 
- No; stabilized. 

11 Is erosion occurring on the 
adjacent properties? 

1 8 1  - No, hardened. 

12 If yes, describe the extent and 
location.   

- Not sure - I would expect moderate energy forces except during seasonal 
storms and hurricanes. 

13 Is there a distinct shoreline 
offset between this property and 
the adjacent properties? 

4 5 1  - But not natural - all 
hardened. 

 
14 Has the sill created new uplands 

(land above the high water 
mark) behind it?  

2 6 2   

15 Was the placement of the sill 
(relative to the existing shoreline 
margin) appropriate? 

0 6 4   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please 
check the appropriate box.   

0 7 0   

  # yes # no # not sure # N/A Field Team Comments 
17 Are other non-erosional impacts 

(positive and negative) 
observable on this property due 
to the installation of the sill? 

5 1 4   

18 If yes, please describe them. - Marsh plantings. 
- Oysters. 
- Creation of marsh in area where it couldn’t survive before. 
- Oysters, small marsh area. 
- Some oyster recruitment Codium on rocks (invasive).    

19 Are other non-erosional impacts 
(positive and negative) 
observable on the adjacent 
properties due to the installation 
of the sill? 

0 3 7   

20 If yes, please describe them.  
21 Is the structure damaged in any 

way? 
0 9 1   

22 If yes, please describe the 
damage.  

- At the time site visit sill did not appear to be damages. 

23 Please provide any additional 
comments or concerns regarding 
Erosion Control and Impacts on 
this site. 

- Although sill provided protection establishment for small healthy zone of 
marsh, the marsh zone is too narrow of combination of bulkhead and sill 
is overkill for the site for the site of disallows migration of marsh no 
riparian zone etc. 

- Sill protecting about 10feet of shoreline. 
- Perched tidal marsh fish ingress and egress unlikely. 
- Groin between sills and on both sides. 
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 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh 
plant species present? 

6 4 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

10 0 0 0 - It was planted. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation 
landward of the sill? 

1 2 7  - Filled behind sill. 
- Out of fill if placed 

hard to tell without 
history. 

27 Are upland species colonizing 
the area behind the sill? 

2 6 2  - Present at open 
section but not at the 
appropriate 
elevation. 

- No room for them. 
 

28 Is there evidence that the upper 
marsh area is mowed? 

0 8 2  - N/a bulkhead. 

29 Has the marsh grown waterward 
completely against the sill? 

10 0 0  - Didn’t have far to 
grow. 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle 
all that apply) 

1 9 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or around 
the sill? 

10 0 0   

32 Is macroalgae present on or 
around the sill?  

6 2 2   

33 If yes, is this problematic or 
concerning? Please explain. 

Yes codium. 

34 Is there evidence of water 
passage through the sill and the 
ability for fish ingress and 
egress? 

4 5 1   

35 If yes, how can you tell? - 2 wrack lines. 
- Elevation of marsh sp relative to tide ranges. 
- Low sill. 
- Marsh behind the sill. 
- No breaks/water standing at mid tide. 
- No open areas, tried to bulkhead no access. 
- Marsh is too high for utilization of fish only a little use? 

36 If no, why not and is it a concern? - But sill is low enough it should be trapped by high tide. 
- Yes, this is not a true sill to me. 
- No water for aquatic passage. 
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 Wetlands, Habitats, and Tidal 
Flow Continued. 

# 
yes 

# no # not sure # N/A Field Team Comments 

37 Is there a noticeable wrack line 
landward of the sill? 

10 0 0   

38 Is there noticeable trash in and 
around the sill area? 

3 7 0   

39 Are there any noticeable issues 
with the water quality (turbidity, 
erosion, stormwater runoff)? 

0 8 2   

40 If so, what are they? - No/ limited fish access to marsh landward of the sill (sill 
waterward of bulkhead). 

- Small wetland fringe is very healthy but isolated between sill 
and bulkhead.  No ability to migrate landward and very little 
habitat - no riparian connection. 

- Marsh is well established good oyster habitat.   
41 Please provide any additional comments or 

concerns regarding Wetlands, Habitats, and 
Tidal Flow on this site.   
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 Other # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process substantiated 
during and/or after construction?  Please explain and/or 
respond to each comment/concern that was made by 
your agency for this permit. 

- No COE permit issued on this site. 

43 Do you think this sill is functioning as intended? 6 0 4  - Not sure; It's 
helping the 
bulkhead from 
being undermined. 

- Not sure, didn’t 
know applicants 
intentions. 

- Yes; if the intention 
was to protect 
bulkhead. 

- Yes; at current 
time. 

44 Do you think a different structure would have 
performed/functioned better in this location? 

3 2 5   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or 
no structure at all) and why? 

- A sill further off shore or just marsh planting. 
- Didn’t need B Head and sill combo- could have 

gone with grading of sill/plants - elevation of sill 
crest (and sill size) very good for erosion energy. 

- Breakwater or larger sill prospect. 
- Marsh sill further seaward. 
- Maybe farther offshore or just doing bulkhead toe 

protection. 
- Oyster bad sill instead of marl. 
- No bulkhead behind sill - ok in areas of old 

failing bulkheads - not new ones; must choose. 
46 Overall, do you think the wetland creation portion of the 

project has been successful? 
4 2 4  - Not sure; not really 

wetlands as one 
thinks of sills. 

- Not sure; limited 
direct access for 
fish. 

47 Do you think this structure will continue to function 
into the future given expected sea level rise? 

0 5 5  - Not sure; not for 
long. 

- No; bulkhead will 
not allow marsh 
migrate. 

- No; bulkhead. 
- No; bulkhead 

behind. 
48 Please provide any additional concerns and/or 

comments in regards to this site location.  
- Distance of sill from bulkhead provides zero 

space for marsh to retreat.  I like the height of the 
sill … just needs to be a little farther offshore. 

- Sill appears to have excess fill behind it. 
- Because they already already have a bulkhead just 

planting and putting cultch down my have been 
sufficient. 
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Major Permit No: 39-01  
Issue Date: April 5, 2001  
Reissued: January 13, 2005  
Beaufort, NC 28516  
Waterbody: Gallant’s Channel 
Carteret County  
 

• The project site is 31.5 acre tract with numerous existing and proposed shoreline 
stabilization projects consisting of two sites for ease of discussion.  The project consisted 
of a 315 foot rock sill.    

• Site 1 has natural shoreline, new and failing bulkheaded shoreline, and a pier. There are 
three proposed projects at Site 1. (SP1) Remove 80 feet of failing wall to normal high 
water (+2.5’) elevation and construct a stone sill waterward of the cut bulkhead. The rock 
sill is 195 feet long with a 15 foot base width, using 180 cubic yards of granite. The sill 
was placed (waterward edge) between 50 and 65 feet waterward of normal high water, 
with a top width of 4 feet and extend 0.5 feet below the normal high water elevation.  

• (S1P2) Along the waterward side of the failing bulkhead, a riprap revetment 100 feet 
long with a base width of 17 to 27 feet, and top width of 4 feet was constructed. The 
waterward side will be located approximately 60 feet from the NHW line. (S1P3) The 
last stabilization proposed at Site 1 is to the restoration of a previously stabilized area. 

• Site 2 has an existing deteriorating bulkhead.  The project removed 110 feet of that 
bulkhead and installed 2 sills and new wetland plantings.  
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Compiled Field Team Responses 
Date of Visit: 6-8-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

1 Based upon the placement of the structure and 
your observations, has navigation of the 
adjacent waterbody been impacted by this 
structure?  

0 7 0   

2 Do you think the overall benefit of the marsh 
created, outweigh the initial impacts/changes 
due to the placement of rock on shallow water 
habitats? 

2 1 4   

3 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the rock's initial impacts/changes? 

− There is large amount of bottom covered and significant 
loss of marsh on either side.  Reduce or eliminate sills. 

− Site was designed to provide erosion control at minimal 
cost by stabilizing embayment at headlands which existed 
as a result of rubble groins. 

4 Does the overall benefit of the marsh created 
outweigh the initial impacts/changes from the 
fill used to create proper grade and depths?  

0 0 0 7 − No fill; only bulkhead rubble 
debris removed, grade cleaned 
up and planted with marsh as 
needed. 

5 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the fill's initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 4 0 3   
7 Are there any issues associated with the rock 

that you can observe today that concern you? 
− No. 
− Significant erosion adjacent to sill.  Rock covers large 

amount of bottom. 
8 Please provide any additional comments or 

concerns regarding Navigation or Fill on this 
site.   
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 Erosion Control and Impacts # yes # no # not 
sure 

# N/A Field Team 
Comments 

9 Is there evidence of erosion on this 
property? 

1 3 3   

10 If yes, describe the evidence, extent, and 
location? 

− It appears to be scalloping between the sills.  It was stated that 
at low tide the beach appears to be eroding and not accreting.  

− On either side of sills observations and 6 years of survey data 
show loss of salt marsh. 

− Embayment headlands have been stabilized by added sills, but 
not sure about actual shoreline changes. 

11 Is erosion occurring on the adjacent 
properties? 

1 5 1   

12 If yes, describe the extent and location.   − Erosion rate is same as prior to project (since it is unstabilized) 
which I think was ~ 1-3 feet per year.   

13 Is there a distinct shoreline offset between 
this property and the adjacent properties? 

2 5 0   

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

0 6 1   

15 Was the placement of the sill (relative to 
the existing shoreline margin) appropriate? 

2 0 5   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check the 
appropriate box.   

0 0 0   

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

17 Are other non-erosional impacts (positive 
and negative) observable on this property 
due to the installation of the sill? 

4 1 2   

18 If yes, please describe them. − Some oysters on rock. 
− Yes and No - oyster recruitment and loss of shallow bottom 

habitat. 
− Lots of wrack and trash. 
− Accretion of marsh immediately behind sill. 
− Phrag present. 
− Site has been cleaned up as a result of removal of debris, etc. 

19 Are other non-erosional impacts (positive 
and negative) observable on the adjacent 
properties due to the installation of the 
sill? 

0 2 5   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 6 1   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and 
Impacts on this site.   

− This design creates classic tombolo effects but may result in 
loss of marsh between sills.  Wave energy exacerbated by boat 
wakes. 
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh 
plant species present? 

6 0 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

7 0 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of the 
sill? 

3 2 2   

27 Are upland species 
colonizing the area behind 
the sill? 

1 2 4  − Presence of 
phragmites along 
shoreline for years. 

28 Is there evidence that the 
upper marsh area is mowed? 

0 6 1   

29 Has the marsh grown 
waterward completely 
against the sill? 

4 3 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 0 4 3  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or 
around the sill? 

6 0 1   

32 Is macroalgae present on or 
around the sill?  

2 1 4   

33 If yes, is this problematic or 
concerning? Please explain. 

− No-ephemeral. 

34 Is there evidence of water 
passage through the sill and 
the ability for fish ingress 
and egress? 

6 0 1   

35 If yes, how can you tell? − Water behind it, ends open. 
− The riprap is in arc that is just a short simple line parallel to shore.  
− Water behind the sill. 
− Sill relatively short and open on either end. 
− Water is behind the sill. 
− Not true sill – more of headland T structure to stabilize embayment without 

installing sill along entire shoreline.  Very effective where it is possible. 
36 If no, why not and is it a 

concern? 
 

37 Is there a noticeable wrack 
line landward of the sill? 

6 0 1   

38 Is there noticeable trash in 
and around the sill area? 

2 5 0   
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 Wetlands, Habitats, and Tidal 
Flow Continued 

# yes # no # not sure # N/A Field Team Comments 

39 Are there any noticeable issues with 
the water quality (turbidity, erosion, 
stormwater runoff)? 

0 4 3   

40 If so, what are they?  
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow 
on this site.   

− Short sills. 
− Phragmites invasion on one side of the sill. 
− Sediment accumulation and upland species crept waterward behind 

the sill – only know this because of long term data collections – not 
obvious through one time site visit.   

 
 Other # 

yes 
# 
no 

# 
not 
sure 

# 
N/A 

Field Team Comments 

42 For this question, please refer back to the 
original permit packet.  Were the 
comments/concerns your agency made 
during the permit process substantiated 
during and/or after construction?  Please 
explain and/or respond to each 
comment/concern that was made by your 
agency for this permit. 

 

43 Do you think this sill is functioning as 
intended? 

3 1 3   

44 Do you think a different structure would 
have performed/functioned better in this 
location? 

3 1 3   

45 If so, which one (bulkhead, riprap revetment, 
marsh toe protection riprap, groin, planting 
only, sheetpile sill, or no structure at all) and 
Why? 

− If longer, could have expanded marsh growth. 
− Marsh toe protection riprap would prevent scalloping that is 

occurring. 
− Plantings with oysters. 
− Vegetation planting because vegetation present in un-silled 

areas. 
− Not sure if better, but might have been able to use sheetpile 

sill but may have created more flanking effect.  Too much 
energy for oyster bag sill.   

46 Overall, do you think the wetland creation 
portion of the project has been successful? 

2 0 5   

47 Do you think this structure will continue to 
function into the future given expected sea 
level rise? 

1 0 6  − Migrate landward. 
− Yes and no - In short term, yes, 

but at some point erosion will 
continue in embayment's and 
entire shoreline will move 
landward.  Structure may allow 
marsh to keep pace for longer 
time and lack of other 
bulkhead/riprap will allow marsh 
migration. 

48 Please provide any additional concerns 
and/or comments in regards to this site 
location.  

− There was little information about the site before the riprap 
was put in place.  The tide was coming in so some of the 
erosion that was mentioned could not be observed.  

− Oysters at base of marsh may have been an improved 
alternative at this site. 
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Major Permit No: 13-02  
Issue Date: February 1, 2002 
Beaufort, NC 28516-9721  
Pivers Island  
Waterbody: Gallant’s Channel 
Carteret County  

 
• Goal of project is to complete shoreline stabilization along 676 feet of shoreline along the 

western edge of Pivers Island.  
• Rock sill, approximately 300 feet long with a bottom width of 12.5 feet. 
• At its most waterward extent, the structure will be 70 feet offshore.  
• The sill will have a 2’ top width and be 3.5 feet high (0.5’ above NHW).  At 100 foot 

intervals 2 drop downs are proposed. The top portion of the existing bulkhead will be 
removed. Fill be used to grade from the sill to NHW (existing bulkhead location) for low 
marsh. Landward of the existing bulkhead location (NHW) the land will be graded for 
high marsh and upland vegetation.  

• Class 2 granite will be used for stability in the sill and revetment.  
• A riprap revetment will be constructed along the south 426 feet of the site and will extend 

10 feet waterward of the existing bulkhead.  
• In June 2004 a new revetment was considered maintenance under CAMA permit 13-02. 

The new revetment included rock placed in an eroded area at the intersection of the sill 
and the bulkhead to the north. The work included a rock face and two loads of clean fill. 
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Compiled Field Team Responses 
Date of Visit: 6-8-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# 
not 
sure 

# 
N/A 

Field Team Comments 

1 Based upon the placement of the 
structure and your observations, 
has navigation of the adjacent 
waterbody been impacted by 
this structure?  

0 6 0   

2 Do you think the overall benefit 
of the marsh created, outweigh 
the initial impacts/changes due 
to the placement of rock on 
shallow water habitats? 

4 0 2  − Yes because was bulkhead adj to road and 
impervious surface. 

− Yes - Site contained deepening profile prior to 
construction of "drowning" oysters which were 
relocated during the project.  Fringing marsh 
has been lost along entire lab shoreline due to 
long term construction of bulkheads and 
revetments over the years. Very little marsh 
remained of what was once excellent low and 
high marsh habitat. 

3 If no, how could the project 
have been modified to alleviate 
the concerns or issues 
surrounding the rock's initial 
impacts/changes? 

− Use oyster instead of rock. 
− Height shortened, base narrowed, not clear granite sill needed at this site. 
− Yes - Profile too deep to re-establish marsh.  Fill profile could have been 

lowered adjacent to sill to allow shallow subtidal area to be sustained as 
part of the project. 

4 Does the overall benefit of the 
marsh created outweigh the 
initial impacts/changes from the 
fill used to create proper grade 
and depths?  

3 0 4 0 − Yes not SAV or PNA. 

5 If no, how could the project 
have been modified to alleviate 
the concerns or issues 
surrounding the fill's initial 
impacts/changes? 

 

6 Is the grade behind the sill still 
gently sloping? 

4 0 2  − Yes at little to steep right behind sill - leads to 
a lot of high marsh. 

− Not sure - the grade is dictated by sediment 
movement, has changed. 

− Yes, but could have maintained more "edge" of 
low marsh if profile was initially lower.  Fill 
has either moved down the profile during 
initial stabilization (making low marsh area 
grade extend all the way to the sill) or sill has 
trapped sediment adjacent to the sill. 

7 Are there any issues associated 
with the rock that you can 
observe today that concern you? 

− Seems wider width than permitted but appears to be working, lots of 
oysters on and seaward of rock (1-4 feet out). 

− Not native. 
− Probably too much for this site. 

8 Please provide any additional 
comments or concerns regarding 
Navigation or Fill on this site.   
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

2 3 1   

10 If yes, describe the evidence, extent, 
and location? 

− Not now, but was - added rock at end. Some erosion from 
road/land. At the upper edge of the site where the marsh is 
narrow, behind the granite revetment. 

− Erosion has been a problem where sill project joins existing 
bulkhead on NOAA property. 

− Difficult to prevent "flanking" effects of bulkheads when storms 
bring energy in.  

− Erosion at end of bulkhead. 
11 Is erosion occurring on the adjacent 

properties? 
1 5 0   

12 If yes, describe the extent and location.  − Bulkhead on both ends. 
− Upland areas behind the sill, next to the road. 
− Hardened shoreline on both sides. 
− All bulkheaded and/or stabilized by riprap. 

13 Is there a distinct shoreline offset 
between this property and the adjacent 
properties? 

3 3 0   

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

2 3 1   

15 Was the placement of the sill (relative 
to the existing shoreline margin) 
appropriate? 

4 0 2   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check the 
appropriate box.   

4 1 1   

  # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable on 
this property due to the installation of 
the sill? 

4 1 1   

18 If yes, please describe them. − Trash. 
19 Are other non-erosional impacts 

(positive and negative) observable on 
the adjacent properties due to the 
installation of the sill? 

1 5 0  − Lots of wrack deposition, 
oyster recruitment on the 
sill. 

20 If yes, please describe them. − Historic intertidal sloping shoreline and marsh fringe/riparian 
buffer have been lost due to construction of bulkheads and 
revetments. 

21 Is the structure damaged in any way? 0 6 0   
22 If yes, please describe the damage.   
23 Please provide any additional 

comments or concerns regarding 
Erosion Control and Impacts on this 
site.   

− Lots of debris and trash washed up into the wetlands. 
− The upper erosion is problematic and suggests lower limits of how 

narrow sill structures can be. 
− Sill appears stable, good vegetation cover. 
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 Wetlands, Habitats, 

and Tidal Flow 
# yes # no # not 

sure 
# N/A Field Team Comments 

24 Are both high and low 
marsh plant species 
present? 

6 0 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind 
the sill appear 
continuous and dense, 
or sparse and patchy? 

6 0 0 0  

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward 
of the sill? 

5 1 0  − Yes - or movement of fill 
from higher portions of the 
filled site during stabilization 
or combination of both. 

27 Are upland species 
colonizing the area 
behind the sill? 

3 1 2  − Sea oats, Ox-eye daisy. 
− Dune/upland buffer species 

were planted and have 
volunteered in subacreal 
portions of the project - part 
of the design.   

28 Is there evidence that 
the upper marsh area is 
mowed? 

0 6 0   

29 Has the marsh grown 
waterward completely 
against the sill? 

6 0 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present 
landward or waterward 
of the sill?  (Circle all 
that apply) 

0 0 4 2  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on 
or around the sill? 

6 0 0   

32 Is macroalgae present 
on or around the sill?  

5 0 1   

33 If yes, is this 
problematic or 
concerning? Please 
explain. 

− maybe O2 sag once algal dies. 
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 Wetlands, Habitats, 
and Tidal Flow 
Continued 

# yes # no # not sure # N/A Field Team Comments 

34 Is there evidence of 
water passage through 
the sill and the ability 
for fish ingress and 
egress? 

6 0 0  − Yes for water passage, but not sure 
for fish passage. 

35 If yes, how can you tell? − Gap, wrack line. 
− High water mark is in the marsh. 
− Dropdowns. 
− Collected and published data showing fish utilization, observation of fish behind 

sill. 
− Have watched it for years. 
− Water staining on the rocks and marsh vegetation. 

36 If no, why not and is it a 
concern? 

 

37 Is there a noticeable 
wrack line landward of 
the sill? 

6 0 0   

38 Is there noticeable trash 
in and around the sill 
area? 

6 0 0   

39 Are there any noticeable 
issues with the water 
quality (turbidity, 
erosion, stormwater 
runoff)? 

1 4 1   

40 If so, what are they? − Scoured out near road. 
− Project greatly improved water quality by trapping stormwater infiltrating runoff 

into the swale area. 
41 Please provide any 

additional comments or 
concerns regarding 
Wetlands, Habitats, and 
Tidal Flow on this site.   

− Fiddler crabs, hermit crabs.  Verify this is from this sheet. 
− There are several bare patches that could be of concern for erosion, especially in 

the uplands. 
− SET and GPS RTK data show significant sediment accretion behind sill, with 

lower accretion rates at higher elevations landward of sill.  Vegetation has pushed 
into sill. 

− Having seen the Radio Island site, it seems that we could improve fish ingress 
and egress through these sites by altering drop down design.  Where possible, 
could narrow opening to 1-1.5 foot on base, keeping rock gap to grade level 
(trench) and place slopes on 1.5:1 to narrow top opening.  Would maintain greater 
fish passage at all tide ranges while still minimizing velocities of flow coming 
through the gaps.  Could also angle the gaps with a trench like gap to grade 
diagonally cut (in the direction opposite of the dominant wave action) through the 
sill for better protection against the wave/current energy.   
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 Other # yes # no # not 
sure 

# N/A Field Team 
Comments 

42 For this question, please refer back to the 
original permit packet.  Were the 
comments/concerns your agency made 
during the permit process substantiated 
during and/or after construction?  Please 
explain and/or respond to each 
comment/concern that was made by your 
agency for this permit. 

 

43 Do you think this sill is functioning as 
intended? 

6 0 0   

44 Do you think a different structure would 
have performed/functioned better in this 
location? 

1 3 2   

45 If so, which one (bulkhead, riprap 
revetment, marsh toe protection riprap, 
groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

− This has almost become a marsh toe revetment. 
− Lower sill and or oyster. 

46 Overall, do you think the wetland creation 
portion of the project has been successful? 

6 0 0   

47 Do you think this structure will continue to 
function into the future given expected sea 
level rise? 

5 0 1   

48 Please provide any additional concerns 
and/or comments in regards to this site 
location.  

− Fish passage drop down could be better - use overlap with 
drop down to reduce scour. 

− There could be a change to an upland marsh or loss of an 
upland marsh if sea level rises considerably.  I also have 
concerns about the maintenance of the sill gaps to allow 
nekton access. 

− This site is a trash and dead bird collector - needs more 
frequent maintenance. 

− Hopefully, marsh evolution and migration will keep pace with 
expected sea level rise scenarios.  Will eventually impact 
upland berm areas and in longer term,__?__ if allowed 
continued migration.  Sill will be overtopped  more after but 
should continue to provide adequate dissipation for many 
decades, or at least another 2 feet of rise in sea level , low 
marsh will be replaced by shallow subtidal, high marsh by low 
marsh, etc. 

 
 
 
 
 
 



Appendix 8.1 

 19

 
 
Major Permit No: 42-00-05  
Issue Date: February 8, 2002  
Pine Knoll Shores, NC 28512  
Waterbody: Bogue Sound 
Carteret County 
 

• Stone sill 400 feet in length with a 10 foot average base width at the North Carolina 
Aquarium in Pine Knoll Shores.  

• The sill will extend 6 inches above normal high water and be located varying distances 
offshore.  

• The sill will be located a maximum distance offshore of 90 feet and an average distance 
of approximately 50 feet.  

• The sill’s landward toe is proposing to mimic the original marsh edge, but some sections 
will be close to 30 feet from the marsh edge.  

• These areas will be backfilled and planted with Spartina alterniflora.  
• There are 3 drop down areas. 
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Compiled Field Team Responses 
Date of Visit: 6-23-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team Comments 

1 Based upon the placement of the 
structure and your observations, 
has navigation of the adjacent 
waterbody been impacted by this 
structure?  

1 9 0  − No; only for canoe launch but 
added canoe ramp. 

2 Do you think the overall benefit of 
the marsh created, outweigh the 
initial impacts/changes due to the 
placement of rock on shallow 
water habitats? 

7 0 3   

3 If no, how could the project have 
been modified to alleviate the 
concerns or issues surrounding the 
rock's initial impacts/changes? 

− Tie in ends better. 

4 Does the overall benefit of the 
marsh created outweigh the initial 
impacts/changes from the fill used 
to create proper grade and depths?  

3 0 3 4  

5 If no, how could the project have 
been modified to alleviate the 
concerns or issues surrounding the 
fill's initial impacts/changes? 

− More water access. 

6 Is the grade behind the sill still 
gently sloping? 

9 0 1  − Yes, but slopes downward from 
the sill back. 

7 Are there any issues associated 
with the rock that you can observe 
today that concern you? 

− No. 
− Sill is higher than needed, BB - dropdowns don't go lower than low tide. 
− Rock looks a bit high.  A lot of sediment building up directly behind the 

rocks.  
− No. 

8 Please provide any additional 
comments or concerns regarding 
Navigation or Fill on this site.   

− General recommendation to reduce structure/size of sills. 
− Have seen sedimentation/accretion here so treat if re-designed, would 

have lowered planting grade sufficiently to allow shallow subtidal 
immediately adjacent to sill and/or accretion to occur but not 
excessively (also lower elevation of sills) except perhaps nearest to piers 
where protection of infrastructure is critical.   
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 Erosion Control and 
Impacts 

# yes # no # not sure # N/A Field Team Comments 

9 Is there evidence of erosion 
on this property? 

5 5 0   

10 If yes, describe the evidence, 
extent, and location? 

− At the end of the sill, wetland erosion 100 ft of shoreline.  
− Washed oat area - maybe not sill related? 
− End of sill area is highly eroded on west side. 
− Marsh end next to sill eroding away. 

11 Is erosion occurring on the 
adjacent properties? 

6 2 2  − No; natural marsh. 

12 If yes, describe the extent and 
location.   

− Marsh is severely eroded on either side of the sill.  
− Marsh scarp present. 
− Marsh scarping. 
− Erosion evident where no structure exists - average rate here is 

approximately 1 foot per year - maybe more in storms and hurricanes. 
13 Is there a distinct shoreline 

offset between this property 
and the adjacent properties? 

5 3 2  − No, but some on one side. 
− Yes - erosion continues. 

14 Has the sill created new 
uplands (land above the high 
water mark) behind it?  

2 7 1   

15 Was the placement of the sill 
(relative to the existing 
shoreline) appropriate? 

7 0 3  − Large area, told erosion set 
sill mark. 

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please 
check the appropriate box.   

 1 0   

  # yes # no # not sure # N/A Field Team Comments 
17 Are other non-erosional 

impacts (positive and 
negative) observable on this 
property due to the 
installation of the sill? 

3 3 4   

18 If yes, please describe them. − Oysters. 
− Oyster recruitment, marsh expansion.  
− Oyster habitat on rocks. 
− Oysters. 

19 Are other non-erosional 
impacts (positive and 
negative) observable on the 
adjacent properties due to the 
installation of the sill? 

0 5 5   

20 If yes, please describe them. − Erosion 
21 Is the structure damaged? 0 9 1   
22 If yes, please describe the 

damage.  
 

23 Please provide any additional 
comments or concerns 
regarding Erosion Control 
and Impacts on this site.   

− Sill seems to be functioning well.  It’s unclear whether blow out area was 
related to sill. 

− Excellent erosion control. 
− Project has successfully stabilized shoreline around pier where erosion was 

most critical due to infrastructure concerns.  If redesigned I would lower the 
size of the sill and planting grades away from pier to minimize impacts.  
Might be a site for oyster bags but not around pier itself. 
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 Wetlands, Habitats, and Tidal 

Flow 
# yes # no # not 

sure 
# N/A Field Team 

Comments 
24 Are both high and low marsh plant 

species present? 
10 0 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

10 0 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward of 
the sill? 

6 1 3   

27 Are upland species colonizing the 
area behind the sill? 

6 3 1   

28 Is there evidence that the upper 
marsh area is mowed? 

0 10 0   

29 Has the marsh grown waterward 
completely against the sill? 

10 0 0  − In most places 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all 
that apply) 

0 8 0 2  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or around the 
sill? 

10 0 0   

32 Is macroalgae present on or around 
the sill?  

8 0 2   

33 If yes, is this problematic or 
concerning? Please explain. 

− No. 
− No. 
− No. 
− No - a good thing. 

34 Is there evidence of water passage 
through the sill and the ability for 
fish ingress and egress? 

6 2 2  − Not sure - 
limited opening 
for this. 

35 If yes, how can you tell? − Sill may be covered by water but no open water areas for fish to 
utilize. 

− Too high, but not inappropriate. 
− Waterline and wet mud behind the sill. 
− Vegetation. Elevation. 
− Dropdowns. 
− Dropdowns - but not at low tide. 
− Marsh is getting enough water. 
− Structure is sufficiently inundated at higher tides. 

36 If no, why not and is it a concern? − No fish egress. 
37 Is there a noticeable wrack line 

landward of the sill? 
3 5 2   
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 Wetlands, Habitats, and Tidal Flow Continued # yes # no # not 
sure 

# N/A Field Team 
Comments 

38 Is there noticeable trash in and around the sill 
area? 

0 10 0   

39 Are there any noticeable issues with the water 
quality (turbidity, erosion, stormwater runoff)? 

0 7 3   

40 If so, what are they? − Eroding shore of wetlands adjacent to sill. 
41 Please provide any additional comments or 

concerns regarding Wetlands, Habitats, and Tidal 
Flow on this site.   

− Sill appears to be somewhat over built.  Steep drop-off 
along waterward edge of sill.  

− Dropdowns could go lower to allow water in during 
low tide. 

− Great habitat and healthy marsh. 
− Wetlands are very healthy, site heavily used as habitat 

both around sill and in marshes.   
 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit 
packet.  Were the comments/concerns your agency made 
during the permit process substantiated during and/or 
after construction?  Please explain and/or respond to 
each comment/concern that was made by your agency 
for this permit. 

 

43 Do you think this sill is functioning as intended? 8 0 2  − Yes, wanted intake 
protection. 

− Not sure, elevation 
behind sill seemed 
to be high. 

44 Do you think a different structure would have 
performed/functioned better in this location? 

0 5 5  − No but could have 
used oyster bags. 

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or 
no structure at all) and Why? 

− This type of structure positioned in a way that 
doesn't end so abruptly mid-shoreline.  

− Not bulkhead, but a toe protection riprap 
revetment. 

− Maybe an oyster bag sill. 
− Might have lowered elevation/size of sill and 

planting grade.   
46 Overall, do you think the wetland creation portion of the 

project has been successful? 
10 0 0   

47 Do you think this structure will continue to function into 
the future given expected sea level rise? 

5 1 4  − Not sure - depends 
on timeline. 

− Not sure - structure 
may be less 
effective in 
providing the 
designed effect. 

48 Please provide any additional concerns and/or comments 
in regards to this site location.  

− Evaluated this location at high tide.  
− This sill is well established.  I do have concerns 

about the low marsh being converted to upland 
marsh due to the high rate of sediment 
accumulation.   
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Major Permit No: 42-00-06  
Issue Date: May 3, 2009  
Pine Knoll Shores, NC 28512  
Waterbody: Bogue Sound 
Carteret County  
 

• 450 foot long stone sill with a maximum bottom width of 11 feet. The sill will be 3.2 feet 
high and approximate the elevation of normal high water.  

• The maximum distance offshore will be 80 feet and average approximately 40ish feet.  
•  Three dropdowns are proposed with each 5 feet wide. No fill will be used, but marsh 

plants will be planted within a 1650 square foot area along the unvegetated shoreline.  
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Compiled Field Team Responses 
Date of Visit: 6-23-10 
 Navigation, Rock, and  Fill # yes # no # not sure # N/A Field Team Comments 
1 Based upon the placement of the 

structure and your observations, has 
navigation of the adjacent waterbody 
been impacted by this structure?  

0 9 1   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement 
of rock on shallow water habitats? 

8 0 2   

3 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the rock's initial 
impacts/changes? 

− Less rock, lower elevations more/larger/deeper openings best part 
is at the open end. 

4 Does the overall benefit of the marsh 
created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

4 0 2 4  

5 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the fill's initial 
impacts/changes? 

− Same effect maybe achieved with out as high a sill and no fill 
behind sill. 

6 Is the grade behind the sill still gently 
sloping? 

10 0 0   

7 Are there any issues associated with the 
rock that you can observe today that 
concern you? 

− The sill is probably bigger than it needs to be.    
− Sill could have been outward with oyster shells.   
− No-oysters growing all over the rocks (rip/rap).    
− Yes - small rock in wetland.  
− Sill to high/wide for this site.  Max 80ft offshore 3.2ft high, avg 

40ft. 
8 Please provide any additional 

comments or concerns regarding 
Navigation or Fill on this site.   

− Excellent demonstration site.  Best functional site thus far.  The 
greater the distance offshore that the sill is constructed (based on 
existing marsh /tidal range) the more functional (erosion control, 
marsh establishment/habitat).   
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 Erosion Control and Impacts # yes # no # not 
sure 

# N/A Field Team Comments 

9 Is there evidence of erosion on this 
property? 

0 9 1   

10 If yes, describe the evidence, extent, and 
location? 

− Stabilized by sill of marsh plantings. 

11 Is erosion occurring on the adjacent 
properties? 

1 8 1   

12 If yes, describe the extent and location.   − Not same rate - average rate for this area is ~1'/yr more if 
hurricanes.   

− Adjacent property appears to be stable.  Oysters have established 
at the edge pf marsh.   

− Bulkhead on one side. 
13 Is there a distinct shoreline offset 

between this property and the adjacent 
properties? 

4 6 0   

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

2 8 0   

15 Was the placement of the sill (relative to 
the existing shoreline margin) 
appropriate? 

7 1 2   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check the 
appropriate box.   

1 0 0  − Could have been 
farther offshore.  

− Perfect placement. 
  # yes # no # not 

sure 
# N/A Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable on 
this property due to the installation of 
the sill? 

3 2 5   

18 If yes, please describe them. − Oyster recruitment marsh expansion.    
− Oysters, habitat.   
− Oysters, fishes, marsh, crabs.   
− Many oysters on the rocks. 

19 Are other non-erosional impacts 
(positive and negative) observable on the 
adjacent properties due to the installation 
of the sill? 

1 5 4   

20 If yes, please describe them. − Oysters.   
− Seems like a lot of sand accumulated right behind the sill. 

21 Is the structure damaged in any way? 0 10 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments 

or concerns regarding Erosion Control 
and Impacts on this site.   

− Drop downs could be lower _?_ sediment elevations should have 
been taken to determine if bottom erosion on waterward side of 
sill is occurring.   

− Lots of sediment deposition.   
− Great erosion control; excellent! 
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 Wetlands, Habitats, and Tidal Flow # yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh plant 
species present? 

10 0 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill appear 
continuous and dense, or sparse and 
patchy? 

9 0 0 0 − Healthy.   
− Dense but 

some patches. 
  # yes # no # not 

sure 
# N/A Field Team 

Comments 
26 Has there been any noticeable 

sediment accumulation landward of 
the sill? 

6 2 2   

27 Are upland species colonizing the area 
behind the sill? 

4 5 1   

28 Is there evidence that the upper marsh 
area is mowed? 

1 9 0   

29 Has the marsh grown waterward 
completely against the sill? 

9 0 1   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all that 
apply) 

1 9 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or around the 
sill? 

9 1 0   

32 Is macroalgae present on or around 
the sill?  

7 2 1   

33 If yes, is this problematic or 
concerning? Please explain. 

− No it’s a good thing. 

34 Is there evidence of water passage 
through the sill and the ability for fish 
ingress and egress? 

9 0 1   

35 If yes, how can you tell? − Drop downs and open on west end.   
− Drop downs.   
− Ends and gaps.   
− Water behind the sill but only on one side of the sill.    
− Sill heavily used by fish species both on sill and in wetland areas.   
− Yes; could be more.   
− Yes; at least one drop down.   
− Tidal pool.   
− Open ends and dropdowns.   

36 If no, why not and is it a concern?  
37 Is there a noticeable wrack line 

landward of the sill? 
6 3 1   

38 Is there noticeable trash in and around 
the sill area? 

2 8 0   
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 Wetlands, Habitats, and Tidal Flow 
Continued 

# yes # no # not sure # N/A Field Team Comments 

39 Are there any noticeable issues with 
the water quality? 

0 8 2   

40 If so, what are they?  
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow on 
this site.   

− Tidal creek present in back area of marsh.   
− Oysters, crabs, good tidal flow.    
− Sill project has stabilized site allowed restoration of relatively 

extensive wetland areas which had eroded away - area _?_ tidal 
Flow at mod/high tides.   

− Marsh heavily used for habitat.   
− Fish/crabs around sill when we were there.    

 
 Other # yes # no # not 

sure 
# N/A Field Team 

Comments 
42 For this question, please refer back to the 

original permit packet.  Were the 
comments/concerns your agency made 
during the permit process substantiated 
during and/or after construction?  Please 
explain and/or respond to each 
comment/concern that was made by your 
agency for this permit. 

 

43 Do you think this sill is functioning as 
intended? 

9 0 1   

44 Do you think a different structure would 
have performed/functioned better in this 
location? 

1 4 5   

45 If so, which one (bulkhead, riprap 
revetment, marsh toe protection riprap, 
groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

− Oyster reef breakwater like natural shoreline on left side.   
− Oyster bags would have worked too.   
− Maybe bags of oyster instead of rock and not as high. 
− Sill could/should be smaller/lower. 
− Sill concept is appropriate - may have been adequately 

protected by oyster bags sill or sheet pile sill except fill 
cannot be easily used with sheetpile sill advice needed at this 
site especially for 2 properties adjacent to bulkhead.   

46 Overall, do you think the wetland creation 
portion of the project has been successful? 

9 0 1   

47 Do you think this structure will continue to 
function into the future given expected sea 
level rise? 

7 0 3   

48 Please provide any additional concerns 
and/or comments in regards to this site 
location.  

− Erosion at this site created by construction of bulkhead of 
incident erosion forces, design effective but if I were to 
redesign - would decrease overall size of sill and decrease fill 
elevations overall and encourage open water landward of sill.  
Property owners might not agree with this especially during 
storms, which still brings water over marsh/sill and into yard.    

− Seems like a large structure and eventually may fill in with 
sediment that would change the wetland species to more 
higher ground species (patens etc) Would like to see drop 
downs lower.     

− Wall too high for site conditions.     
− This sill has had a lot of sediment accretion.  More drop 

downs would provide better fish habitat.   
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Major Permit No: 42-00-08  
Issue Date: March 2, 2004  
Harker’s Island, NC 28531  
Waterbody: Straights 
Carteret County 
 

• 410 foot long rock sill with a bottom width of 10 feet and height of 6 inches above 
normal high water (2.5 feet above substrate).  

• The project will start at the bulkhead to the west and have 2 drop downs 5 feet wide.  
• A small pile of rock will be placed landward of the dropdowns to help dissipate wave 

energy in that area.  
• The waterward toe will be located 25-40 feet waterward of the NHW line.  
• Fill (300 cubic yards) will be placed landward of the sill, graded, and planted with marsh 

vegetation. 
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Compiled Field Team Responses 
Date of Visit: 6-22-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team Comments 

1 Based upon the placement of the structure 
and your observations, has navigation of 
the adjacent waterbody been impacted by 
this structure?  

0 7 1   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement of 
rock on shallow water habitats? 

5 0 3   

3 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the rock's initial 
impacts/changes? 

− Good possibility due to potential scour of hardened adjacent 
shoreline, previous sandy beach - maybe stabile.  What need for 
shoreline stabilization, look like enhancement. 

− I think this will become high marsh. 
4 Does the overall benefit of the marsh 

created outweigh the initial 
impacts/changes from the fill used to create 
proper grade and depths?  

3 0 5 0  

5 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the fill's initial 
impacts/changes? 

− The fill associated with this house is a bigger issue than the 
marsh fill.  It has impacted adjacent Juncus marsh and increases 
elevation of marsh near house. 

− But should used less fill, lower elevation of sill would provide 
more fish habitat. 

6 Is the grade behind the sill still gently 
sloping? 

5 0 3  − Gentle until upland 
boundary. 

− Fill from upland 
construction. 

− No original data so can't 
judge. 

− Has both gentle and 
steep grades. 

7 Are there any issues associated with the 
rock that you can observe today that 
concern you? 

− No drop down, has filled in with oysters. 
− Need more dropdowns and lower elevation, we like narrow 

footprint. 
− Small rock in spaces, may be movable in storms. 
− High shoreline energy?? 
− Very large differences in rock size, very large to really small. 

8 Please provide any additional comments or 
concerns regarding Navigation or Fill on 
this site.   

− Marsh has established very nicely. 
− More dropdowns would result in more scour/pools providing 

fish habitat.  May also prevent complete fill behind sill of 
plants. 

− Would be nice to have cross section data. 
 
 
 
 
 
 
 
 



Appendix 8.1 

 31

 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 0 7 1   
10 If yes, describe the evidence, extent, and 

location? 
− Erosion of upland fill into created marsh. 
− Only from upland activity. 

11 Is erosion occurring on the adjacent properties? 5 2 1   
12 If yes, describe the extent and location.   − Perhaps some on marsh on eastern edge. 

− Lots of scarping. 
− Not sure if due to sill. 
− Scarp on end of bulkhead. 
− Eroding marsh past the end of the sill and the dock. 
− Bulkheading on one side. 
− Marsh scarp and failing bulkhead. 

13 Is there a distinct shoreline offset between this 
property and the adjacent properties? 

1 7 0   

14 Has the sill created new uplands (land above the 
high water mark) behind it?  

4 2 2  − Filling from 
uplands. 

− Could have been 
done by marsh 
being filled. 

− Juncus marsh has 
been filled in. 

15 Was the placement of the sill (relative to the 
existing shoreline margin) appropriate? 

7 0 1   

  # too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the 
appropriate box.   

0 0 0   

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to the 
installation of the sill? 

4 1 3   

18 If yes, please describe them. − Fill for house has reduced impacted marsh, not directly 
due to sill installing. 

− More marsh area and oysters. 
− Oyster shell on sill, however also present on nearby 

shores without sill. 
− Oyster recruitment, marsh advancement. 
− Oysters on rock. 

19 Are other non-erosional impacts (positive and 
negative) observable on the adjacent properties 
due to the installation of the sill? 

0 4 4   

20 If yes, please describe them. − Erosion at eastern end. 
21 Is the structure damaged in any way? 0 7 1   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and Impacts 
on this site.   

− May have additional openings to allow more water. 
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low marsh 
plant species present? 

6 0 2   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the sill 
appear continuous and dense, 
or sparse and patchy? 

8 0 0 0 − Some places are 
patchy. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any noticeable 
sediment accumulation 
landward of the sill? 

6 0 2  − Upland runoff. 
− Can't tell what is 

from sill and what is 
from accumulation. 

27 Are upland species colonizing 
the area behind the sill? 

4 2 2  − Moved out toward 
the sill, but not all the 
way to the sill. 

− Spartina patens. 
28 Is there evidence that the upper 

marsh area is mowed? 
0 8 0   

29 Has the marsh grown 
waterward completely against 
the sill? 

8 0 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle 
all that apply) 

0 8 0 0  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

8 0 0   

32 Is macroalgae present on or 
around the sill?  

6 1 1   

33 If yes, is this problematic or 
concerning? Please explain. 

− No, very little. 
− No. 
− No. 
− No. 
− No. 

34 Is there evidence of water 
passage through the sill and the 
ability for fish ingress and 
egress? 

6 0 2   

35 If yes, how can you tell? − Elevation of drop downs appears appropriate. 
− Obvious wrack line. 
− Not enough water flow, no water here. 
− Wet area behind east area near end of sill, muddy silt near vegetation, wet 

but maybe isn't inundated. 
− Evidence of wrack and water line behind sill. 
− Channel Runnels. 

36 If no, why not and is it a 
concern? 
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 Wetlands, Habitats, and Tidal Flow Continued # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

37 Is there a noticeable wrack line landward of the sill? 8 0 0   
38 Is there noticeable trash in and around the sill area? 2 6 0   
39 Are there any noticeable issues with the water quality 

(turbidity, erosion, stormwater runoff)? 
1 5 2   

40 If so, what are they? − Upland runoff from homesite. 
41 Please provide any additional comments or concerns 

regarding Wetlands, Habitats, and Tidal Flow on this site.   
− Flow is good, good habitat. 
− Could have more openings to increase flow. 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit 
packet.  Were the comments/concerns your agency made 
during the permit process substantiated during and/or after 
construction?  Please explain and/or respond to each 
comment/concern that was made by your agency for this 
permit. 

 

43 Do you think this sill is functioning as intended? 7 0 1   
44 Do you think a different structure would have 

performed/functioned better in this location? 
0 4 4   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

− Need for parallel structure?, something to 
absorb energy from adjacent bulkhead. 

− Segmented breakwaters. 
46 Overall, do you think the wetland creation portion of the 

project has been successful? 
6 0 2   

47 Do you think this structure will continue to function into 
the future given expected sea level rise? 

5 0 3  − For a while. 

48 Please provide any additional concerns and/or comments in 
regards to this site location.  

− Good demonstration site of functioning sill 
and habitat. 

− The sill and marsh seem to be functioning as 
intended.  However the fill from the house has 
encroached on the marsh. 

− With vegetation growing to rock, I doubt there 
will be much of ingress/egress (fish), probably 
only at high tide. 

− East end of sill, appears to be erosional pocket 
forming on adjacent property. 
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Major Permit No: 42-00-10  
Issue Date: July 21, 2004  
Harkers Island, NC 28531  
Waterbody: North River 
Carteret County 
 

• The project will restore shoreline damaged by Hurricane Isabel.  
• 456 linear feet of stone sill for shoreline stabilization and restoration of coastal marsh 

grass in place of an existing remnant bulkhead damaged by Hurricane Isabel.  
• Placement of 800 cubic yards of clean sand to grade and plant with Spartina alterniflora 

and Spartina patens.  
• 110 foot long stone sill that ties into an existing breakwater, the removal of the remnant 

bulkhead and associated tie backs, and deadmen, relocating the remaining stone to form 
the base of the remaining 340 foot stone sill.  

• One opening and one overlap area would allow fish and other marine organisms to move 
in and out.  

• A small riprap pile placed behind the dropdown for dispersion of wave energy.  
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Compiled Field Team Responses 
Date of Visit: 6-22-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody 
been impacted by this structure?  

0 7 0   

2 Do you think the overall benefit of the marsh created, 
outweigh the initial impacts/changes due to the placement 
of rock on shallow water habitats? 

5 0 2   

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the rock's 
initial impacts/changes? 

 

4 Does the overall benefit of the marsh created outweigh 
the initial impacts/changes from the fill used to create 
proper grade and depths?  

4 0 2 1  

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the fill's 
initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 6 0 1  − In same places, 
not in others. 

7 Are there any issues associated with the rock that you can 
observe today that concern you? 

− No. 
− Some places the sill is well into the upland 

marsh. 
− No. 
− No, maybe more dropdowns. 
− There is a lot of it, large structure. 

8 Please provide any additional comments or concerns 
regarding Navigation or Fill on this site.   

− The height difference between the subtidal and 
marsh behind the sill is very large. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 0 7 0   
10 If yes, describe the evidence, extent, and location?  
11 Is erosion occurring on the adjacent properties? 0 6 1   
12 If yes, describe the extent and location.    
13 Is there a distinct shoreline offset between this 

property and the adjacent properties? 
1 4 2   

14 Has the sill created new uplands (land above the high 
water mark) behind it?  

1 5 1   

15 Was the placement of the sill (relative to the existing 
shoreline margin) appropriate? 

4 2 1   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check the appropriate 
box.   

0 2 0   

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to the 
installation of the sill? 

4 1 2   

18 If yes, please describe them. − Oyster habitat. 
− Oysters, wetlands. 
− Codium (invasive) negative, oyster recruitment and 

marsh expansion positive. 
− Need more gaps (dropdowns). 
− Marsh creation. 

19 Are other non-erosional impacts (positive and 
negative) observable on the adjacent properties due to 
the installation of the sill? 

0 3 4   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 6 1   
22 If yes, please describe the damage.   
23 Please provide any additional comments or concerns 

regarding Erosion Control and Impacts on this site.   
− High energy site, sill is probably needed, but poorly 

placed/designed. 
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 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh 
plant species present? 

7 0 0   

  # Dense # Patchy # Other # No 
marsh 
behind sill 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

5 1 1  − Dense with 
patches. 

− Dense and 
sparse patches. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward 
of the sill? 

5 1 1  − On one end. 

27 Are upland species colonizing 
the area behind the sill? 

3 4 0   

28 Is there evidence that the upper 
marsh area is mowed? 

0 6 1   

29 Has the marsh grown waterward 
completely against the sill? 

7 0 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not Sure Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all 
that apply) 

0 7 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or around 
the sill? 

7 0 0   

32 Is macroalgae present on or 
around the sill?  

4 2 1   

33 If yes, is this problematic or 
concerning? Please explain. 

− No. 
− Yes, codium. 
− Codium, can't tell if it’s the native or invasive species. 

34 Is there evidence of water 
passage through the sill and the 
ability for fish ingress and 
egress? 

5 1 1  − Yes in southern 
area, no in 
northern area. 

35 If yes, how can you tell? − Wrackline. 
− Structure needs more passes. 
− Only on one side, no access on the other. 
− Overtops at high tide, some dropdowns/overlaps. 
− Small pond behind sill, channel behind sill. 

36 If no, why not and is it a 
concern? 

− No water passage does not maintain scour area for fish habitat. 
− Well, obvious that water is getting thru the rocks and area is filled and 

veg goes all the way to the sill. 
37 Is there a noticeable wrack line 

landward of the sill? 
7 0 0   

38 Is there noticeable trash in and 
around the sill area? 

3 4 0   
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 Wetlands, Habitats, and Tidal Flow Continued # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

39 Are there any noticeable issues with the water quality 
(turbidity, erosion, stormwater runoff)? 

0 5 2   

40 If so, what are they?  
41 Please provide any additional comments or concerns 

regarding Wetlands, Habitats, and Tidal Flow on this site.   
− Healthy upper marsh established, Spartina 

growth stunted. 
 
 Other # yes # no # not 

sure 
# N/A Field Team 

Comments 
42 For this question, please refer back to the original 

permit packet.  Were the comments/concerns your 
agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency 
for this permit. 

 

43 Do you think this sill is functioning as intended? 6 0 1   
44 Do you think a different structure would have 

performed/functioned better in this location? 
1 4 2   

45 If so, which one (bulkhead, riprap revetment, marsh 
toe protection riprap, groin, planting only, sheetpile 
sill, or no structure at all) and Why? 

 

46 Overall, do you think the wetland creation portion 
of the project has been successful? 

6 0 1  − Too dry. 

47 Do you think this structure will continue to 
function into the future given expected sea level 
rise? 

5 0 2   

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

− This sill could have been smaller with drop downs at 
more locations.  It also could have been pushed 
seaward. 

− Some aspects are like a marsh sill others are higher 
almost like a revetment.  The area especially near inlet 
is extremely high land relative to the water level.  
Mostly upland species and/or higher elevation species. 

− Dead bird present behind sill,  big project, old 
bulkhead left in place at corner is serving as a small 
breakwater.  In places high marsh has colonized entire 
area up to sill suggesting elevation is not correct. 
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Major Permit No: 20-05  
Issue Date: February 7, 2005  
Davis, NC 28524  
Waterbody: Oyster Creek 
Carteret County  
 

• Public boat launching facility with 2 ramps, 3 access docks, 3 breakwaters, and shoreline 
stabilization in the form of a vinyl sheet pile bulkhead, riprap revetment, and riprap 
marsh sill.  

• Along the south shoreline, a 258 long rock sill was constructed with a 6.5 foot base width 
to a height of 1.5 feet above mean low water.  

• Average of 15 feet offshore with the waterward edge along the MLW contour.  
• Culverts are designed in lieu of drop downs or gaps to allow water and fish passage with 

enhancing the problem of scour.  
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Compiled Field Team Responses 
Date of Visit: 6-23-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody 
been impacted by this structure?  

0 10 0   

2 Do you think the overall benefit of the marsh created, 
outweigh the initial impacts/changes due to the placement 
of rock on shallow water habitats? 

6 0 4   

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the rock's 
initial impacts/changes? 

 

4 Does the overall benefit of the marsh created outweigh the 
initial impacts/changes from the fill used to create proper 
grade and depths?  

6 0 3 1  

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the fill's initial 
impacts/changes? 

− Fill appears necessary to provide planting 
grades for low/high marsh. 

6 Is the grade behind the sill still gently sloping? 9 1 0   
7 Are there any issues associated with the rock that you can 

observe today that concern you? 
− No. 
− Codium is growing on it.  
− No. 
− Openings too big, appears that fill has washed 

out from landward side of sill. 
8 Please provide any additional comments or concerns 

regarding Navigation or Fill on this site.   
− Extent of fill not clear, overlap is better than 

dropdown in most cases. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

0 10 0  − Yes before stabilization, 
no after stabilized. 

10 If yes, describe the evidence, extent, 
and location? 

− Erosion caused by presence of boat ramp structure and incident 
erosion forces.  Sill stabilized this shoreline. 

11 Is erosion occurring on the adjacent 
properties? 

4 5 1   

12 If yes, describe the extent and 
location.   

− Eroded marsh to the west of the sill. 
− Marsh scarped. 
− Tough to say. 
− Probably average extent 1-2 feet per year. 
− Scarping on adjacent marsh. 

13 Is there a distinct shoreline offset 
between this property and the adjacent 
properties? 

1 8 1   

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

1 5 4  − There are uplands, may not 
have been created by sill.   

15 Was the placement of the sill (relative 
to the existing shoreline margin) 
appropriate? 

8 0 2   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check 
the appropriate box.   

0 0 0  − Perfect. 
 

  # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable on 
this property due to the installation of 
the sill? 

4 2 4  − Debris adjacent. 

18 If yes, please describe them. − Oysters, protected fish habitat.  
− Marsh protection, fish occupying water behind the sill, oyster 

recruitment.  
− Sill seems to enhance marsh survival. 
− Oyster habitat on riprap.  
− Oysters. 

19 Are other non-erosional impacts 
(positive and negative) observable on 
the adjacent properties due to the 
installation of the sill? 

0 6 2   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 10 0   
22 If yes, please describe the damage.   
23 Please provide any additional 

comments or concerns regarding 
Erosion Control and Impacts on this 
site.   

− Overlapping gap seems large.  
− Effective erosion control approach for this site and purpose.  Much 

better approach (ecosystem wise) than bulkhead on other side of 
ramp and equally effective. 

− Good function. 
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low marsh 
plant species present? 

9 0 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

3 4 2 0 − Linear moderate growth. 
− Very narrow and 

clumpy. 
− Dense on part of sill. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any noticeable 
sediment accumulation 
landward of the sill? 

1 6 3   

27 Are upland species 
colonizing the area behind 
the sill? 

3 5 2  − Species exist but cannot 
tell from 
when/where/how 
colonized. 

28 Is there evidence that the 
upper marsh area is mowed? 

1 9 0   

29 Has the marsh grown 
waterward completely against 
the sill? 

0 10 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle 
all that apply) 

0 5 0 5 − From aerial, SAV was 
present when 
constructed. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

10 0 0   

32 Is macroalgae present on or 
around the sill?  

3 3 4   

33 If yes, is this problematic or 
concerning? Please explain. 

− Depends on species of codium present. 

34 Is there evidence of water 
passage through the sill and 
the ability for fish ingress and 
egress? 

9 0 1   

35 If yes, how can you tell? − Large overlap, open.  
− Sill in two sections and open at both ends.  
− Water is behind the sill and fish visible behind the sill.  
− Nice overlap area with water on both sides of the sill.  
− Large gap/overlap.  
− Lots of fish even at low tide, many crabs, some shrimp visible around 

structure.  
− Openings large enough for fish passage.  
− Fish present, sill is offset. 

36 If no, why not and is it a 
concern? 
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 Wetlands, Habitats, and Tidal Flow 
Continued 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

37 Is there a noticeable wrack line landward of 
the sill? 

6 3 1   

38 Is there noticeable trash in and around the 
sill area? 

3 7 0   

39 Are there any noticeable issues with the 
water quality (turbidity, erosion, stormwater 
runoff)? 

0 8 2   

40 If so, what are they?  
41 Please provide any additional comments or 

concerns regarding Wetlands, Habitats, and 
Tidal Flow on this site.   

− Good design for fish passage, structure heavily used as 
habitat at this site, good relationship of wetlands to structure. 

− Tidal flow = great, habitat = great. 
 
 
 
 Other # yes # no # not 

sure 
# N/A Field Team 

Comments 
42 For this question, please refer back to the original 

permit packet.  Were the comments/concerns your 
agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency 
for this permit. 

− Agency was concerned about original design with 
culvert pipes; project was redesigned without pipe.  
We also suggested reducing height and adding gaps 
which also appears to have happened.   

43 Do you think this sill is functioning as intended? 8 0 2   
44 Do you think a different structure would have 

performed/functioned better in this location? 
1 6 3   

45 If so, which one (bulkhead, riprap revetment, marsh 
toe protection riprap, groin, planting only, sheetpile 
sill, or no structure at all) and Why? 

− Just as well as. 
− Oyster rock breakwaters. 
− Half of one sill is unnecessary since it fronts a 

revetment and deeper water. 
46 Overall, do you think the wetland creation portion 

of the project has been successful? 
8 0 2   

47 Do you think this structure will continue to function 
into the future given expected sea level rise? 

4 0 6   

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

− I really like this one.  Has fish access while still 
providing protection.   

− Evaluated this site at mid tide.  
− This sill seems appropriate for the site.  It seems to be 

well constructed and is providing accessible habitat.  
The gap between he two sills is larger than I have 
seen, but does not seem to be resulting in erosion.   

− Lots of pebble rock in marsh and behind the sill.  
− Overall sill height looks good.  The overlap seems 

large.  I think it will perform as designed.  I like this 
project.  

− Good design concept and implementation.  Good crest 
height.  

− Sill provides great protection of restored marsh. 
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General Permit No: 45794C  
Issue Date: July 20, 2006  
Beaufort, NC 28516  
Waterbody: Straights 
Carteret County  
 

• Offshore Sill and Riprap  
• Riprap Length – 95’  
• RR Average distance offshore – 2’  
• RR Max distance offshore – 5’  
• Riprap Sill 95’x15’  
• Max distance offshore – 30’  
• Shoreline Length – 110’  

 
Notes or Conditions added to the Permit:  

• All portions of sill must be 15’ from neighbors to west (riparian corridor).  
• Riprap to be landward of all marsh  
• Rock sill no higher than 6 inches above NHW or adjacent wetland substrate  
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Compiled Field Team Responses 
Date of Visit: 6-22-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team Comments 

1 Based upon the placement of the 
structure and your observations, has 
navigation of the adjacent waterbody 
been impacted by this structure?  

0 7 0   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement of 
rock on shallow water habitats? 

2 1 4  − Good natural marsh on 
both sides of sill. 

− Can't tell if any is created. 

3 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the rock's initial 
impacts/changes? 

− Very narrow fringe of marsh, barely same area as rock fill.  
Nearby fringing marsh appear healthy and stable without any rock 
sill. 

− May have been placed on/near SAV habitat, has not created large 
area of marsh, created SAV habitat behind sill, oyster habitat, 
smaller structure and not as far from shore and not as close to 
SAV habitat. 

− Veg planting seems like it would have worked without rocks. 
4 Does the overall benefit of the marsh 

created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

0 1 1 5  

5 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the fill's initial 
impacts/changes? 

− Rock appears unnecessary.   
− Marsh planting probably sufficient but may have needed fill. 

6 Is the grade behind the sill still gently 
sloping? 

5 1 1  − Up to riprap shoreline. 

7 Are there any issues associated with the 
rock that you can observe today that 
concern you? 

− Seems unnecessary. 
− Structure necessary to begin with? 
− Rock retaining wall between property and marsh, Are rocks really 

necessary? 
8 Please provide any additional comments 

or concerns regarding Navigation or Fill 
on this site.   

− No fill, no SAV issues. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 0 6 1   
10 If yes, describe the evidence, extent, and 

location? 
− Lack of high marsh adjacent to lawn and narrowness of 

existing marsh suggest past erosion. 
− Marsh finger comparable to vicinity. 

11 Is erosion occurring on the adjacent 
properties? 

0 6 1   

12 If yes, describe the extent and location.    
13 Is there a distinct shoreline offset between this 

property and the adjacent properties? 
4 1 2  − Depends on 

definition. 
− Offset is 

stairstepped. 
14 Has the sill created new uplands (land above 

the high water mark) behind it?  
1 6 0  − Because of riprap. 

15 Was the placement of the sill (relative to the 
existing shoreline margin) appropriate? 

4 2 1  − Too close to SAV. 

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check the 
appropriate box.   

1 0 0  − And probably 
unnecessary. 

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to 
the installation of the sill? 

3 2 2   

18 If yes, please describe them. − Oysters on sill. 
− Oyster recruitment. 
− Oysters growing on rocks. 
− Maybe new marsh created upstream. 

19 Are other non-erosional impacts (positive and 
negative) observable on the adjacent properties 
due to the installation of the sill? 

0 4 3   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 7 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and 
Impacts on this site.   

− Not much erosion evident. 
− I don't think this property really needed erosion protection.  

There is adjacent non-eroded natural marsh. 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 8.1 

 47

 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low marsh 
plant species present? 

1 5 0  − Only high. 
− Low marsh only. 

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

2 2 3 0 − Very narrow. 
− Not growing immed 

behind sill, maybe too 
deep at low tide. 

− In nearshore area, then 
absent. 

− Continuous and thick. 
− Dense but very narrow. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

1 5 1   

27 Are upland species 
colonizing the area behind 
the sill? 

0 7 0  − A few. 

28 Is there evidence that the 
upper marsh area is mowed? 

1 6 0  − Because of rip rap. 

29 Has the marsh grown 
waterward completely 
against the sill? 

0 7 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 6 0 1  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

7 0 0   

32 Is macroalgae present on or 
around the sill?  

6 1 0   

33 If yes, is this problematic or 
concerning? Please explain. 

− No, although macroalgal do appear to be covering the SAV. 
− No, its offshore of the sill. 
− No, it’s a good thing. 

34 Is there evidence of water 
passage through the sill and 
the ability for fish ingress 
and egress? 

6 1 0  − Water not passing through 
sill.  Only getting behind 
it by going around the 
ends. 

35 If yes, how can you tell? − Sill is open on both ends. 
− Fish present and using area behind sill. 
− We see them. 
− Water flow present behind sill. 
− Mostly around edges, but it is low tide so not sure about fish going through. 
− See them. 

36 If no, why not and is it a 
concern? 
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 Wetlands, Habitats, and Tidal Flow Continued # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

37 Is there a noticeable wrack line landward of the sill? 1 5 1   
38 Is there noticeable trash in and around the sill area? 3 4 0  − 1 bag of chips. 

− A little. 
− 1 bag. 

39 Are there any noticeable issues with the water quality 
(turbidity, erosion, stormwater runoff)? 

0 7 0   

40 If so, what are they?  
41 Please provide any additional comments or concerns 

regarding Wetlands, Habitats, and Tidal Flow on this site.   
− Lots of habitat, good oyster recruitment. 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process substantiated 
during and/or after construction?  Please explain 
and/or respond to each comment/concern that was 
made by your agency for this permit. 

 

43 Do you think this sill is functioning as intended? 5 1 1   
44 Do you think a different structure would have 

performed/functioned better in this location? 
4 0 3   

45 If so, which one (bulkhead, riprap revetment, marsh 
toe protection riprap, groin, planting only, sheetpile 
sill, or no structure at all) and Why? 

− Marsh plantings, oyster toe. 
− Just plantings would have been sufficient. 
− Maybe a smaller sill. 
− Was sill really needed? Allow natural process, use 

oyster shells instead of rocks. 
− No structure because the marsh could have been 

planted and would have likely persisted. 
− Veg plantings. 

46 Overall, do you think the wetland creation portion of 
the project has been successful? 

2 1 4  − Not planted? 
− Not a lot of marsh 

created. 
− Already believe 

marsh was present. 
47 Do you think this structure will continue to function 

into the future given expected sea level rise? 
3 0 4  − In the immediate 

future, but not long-
term as wetland 
cannot migrate due to 
upland riprap. 

− Depends on SLR rate. 
48 Please provide any additional concerns and/or 

comments in regards to this site location.  
− Sill may not have been necessary; no apparent 

erosion issues, oyster bag sill would have worked 
too, or just planting the shoreline. 

− No gaps in structure, ends open, but does it fit 
permitted design? Could not compare to GP 
drawing, not available, marsh already seemed 
present in construction photos. 

− This should not have been a general permit b/c 
additional review may have shown that less 
structure is needed to protect this shoreline. 



Appendix 8.1 

 49

 
 
Major Permit 142-06  
Issue Date: August 21, 2006  
Morehead City, NC  
Waterbody: Newport River 
Carteret County 
 

• The applicant proposed converting an existing marina into a subdivision with a 
community marina. Involving the construction of 20 townhomes including the entire 
infrastructure, the reconfiguration of docks, and excavation around the docks.  

• The slip count would be increased from 23 to 28. The shoreline would be straightened 
and stabilized with a bulkhead and riprap.  

• A 230 foot long riprap sill was placed 5 feet waterward of the marsh area. The riprap sill 
was 16 feet wide at the base and has a 5 foot gap every 100 feet. 
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Compiled Field Team Responses 
Date of Visit: 6-8-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team Comments 

1 Based upon the placement of the structure 
and your observations, has navigation of the 
adjacent waterbody been impacted by this 
structure?  

1 5 0  − Markers are necessary. 

2 Do you think the overall benefit of the marsh 
created, outweigh the initial impacts/changes 
due to the placement of rock on shallow 
water habitats? 

3 0 3  − Marsh was not created, 
was already here. 

− Protected not created. 

3 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the rock's initial 
impacts/changes? 

− There appear to be no significant impacts. 
− Area appeared impacted by land uses and being actively 

eroded prior to project.  Marsh peat eroded, but vegetation has 
been restored and sustained.   

4 Does the overall benefit of the marsh created 
outweigh the initial impacts/changes from 
the fill used to create proper grade and 
depths?  

1 0 2 3  

5 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the fill's initial impacts/changes? 

 

6 Is the grade behind the sill still gently 
sloping? 

4 0 2   

7 Are there any issues associated with the rock 
that you can observe today that concern you? 

− No. 
− Very large rock used for large footprint. 
− No. 
− Distance from shore. 

8 Please provide any additional comments or 
concerns regarding Navigation or Fill on this 
site.   

− This sill is in much deeper water than other sills, therefore 
more rock was needed to build up the sill.  The opening in the 
sill seems appropriate for fish access.    

− This site used the sill to protect, not create marsh.  There is a 
relatively steep slope and deep water adjacent to the sill.  No 
fill was used.   

− Can't remember if site was marked by pilings/markers.   
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 Erosion Control and Impacts # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

1 3 2  − Not sure about this one, see 
Duke? 

10 If yes, describe the evidence, extent, and 
location? 

− Maybe some right behind the dropdown but probably good or 
designed that way. 

− Site has been stabilized. 
11 Is erosion occurring on the adjacent 

properties? 
0 6 0  − They are hardened. 

− Bulkheaded around here, 
around here shoreline erosion 
continues where not 
stabilized. 

− Adjacent properties have 
bulkheads. 

− N/A, bulkheaded both sides. 
12 If yes, describe the extent and location.    
13 Is there a distinct shoreline offset 

between this property and the adjacent 
properties? 

5 1 0  − Marsh area extends beyond 
adjacent bulkheaded site. 

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

1 1 4   

15 Was the placement of the sill (relative to 
the existing shoreline margin) 
appropriate? 

5 0 1   

  # 
too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the 
appropriate box.   

1 0 0   

  # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable on 
this property due to the installation of the 
sill? 

3 3 0   

18 If yes, please describe them. − Fish access behind the sill and marsh establishment. 
− No - fish and microalgae. 
− Protection of the marsh and the maturation of the marsh. 
− Restored habitat for fish, shellfish, etc.  Water quality benefits, 

riparian buffers.   
19 Are other non-erosional impacts 

(positive and negative) observable on the 
adjacent properties due to the installation 
of the sill? 

0 6 0   

20 If yes, please describe them. − None observed. 
21 Is the structure damaged in any way? 0 6 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments 

or concerns regarding Erosion Control 
and Impacts on this site.   
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh 
plant species present? 

6 0 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, 
or sparse and patchy? 

5 1 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation 
landward of the sill? 

1 3 2   

27 Are upland species colonizing 
the area behind the sill? 

0 4 2   

28 Is there evidence that the upper 
marsh area is mowed? 

0 6 0   

29 Has the marsh grown 
waterward completely against 
the sill? 

0 6 0  − Marsh was 
existing. 

  # Landward # Waterward # Neither # Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle 
all that apply) 

0 0 4 2  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or 
around the sill? 

2 3 1  − Not many. 

32 Is macroalgae present on or 
around the sill?  

5 1 0   

33 If yes, is this problematic or 
concerning? Please explain. 

− No. 
− No. 
− No. 
− No. 

34 Is there evidence of water 
passage through the sill and the 
ability for fish ingress and 
egress? 

6 0 0   

35 If yes, how can you tell? − Fish behind the sill and moving in and out of the sill opening. 
− Observations narrow but deep openings. 
− Fish and water present. 
− There are 5 ft dropdowns every 100 ft per permit requirements. 
− Excellent design with narrower openings at the base act to create and open 

to grade level.  Does not meet current gap requirements. 
− I see fish behind the sill.   

36 If no, why not and is it a 
concern? 

 

37 Is there a noticeable wrack line 
landward of the sill? 

4 2 0   

38 Is there noticeable trash in and 
around the sill area? 

4 2 0   
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 Wetlands, Habitats, and Tidal Flow Continued # yes # no # not 
sure 

# N/A Field Team 
Comments 

39 Are there any noticeable issues with the water 
quality (turbidity, erosion, stormwater runoff)? 

0 5 1   

40 If so, what are they? − No efforts to divert/mitigate stormwater runoff but 
does not seem to erode shoreline. 

41 Please provide any additional comments or 
concerns regarding Wetlands, Habitats, and Tidal 
Flow on this site.   

 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

42 For this question, please refer back to 
the original permit packet.  Were the 
comments/concerns your agency 
made during the permit process 
substantiated during and/or after 
construction?  Please explain and/or 
respond to each comment/concern 
that was made by your agency for 
this permit. 

 

43 Do you think this sill is functioning 
as intended? 

6 0 0   

44 Do you think a different structure 
would have performed/functioned 
better in this location? 

1 3 2   

45 If so, which one (bulkhead, riprap 
revetment, marsh toe protection 
riprap, groin, planting only, sheetpile 
sill, or no structure at all) and WHY? 

− Nothing or marsh toe protection would have been enough. 
− Presents of bulkhead behind the sill limits the ability of marsh to 

migrate landward and is unnecessary with sill/marsh.  Sill might 
have been able to be constructed here with sheetpile or oyster bags 
but not sure of wave energy. 

46 Overall, do you think the wetland 
creation portion of the project has 
been successful? 

4 0 2  − Marsh was not created, was already 
present here. 

− Protection/enhancement…not 
creation. 

47 Do you think this structure will 
continue to function into the future 
given expected sea level rise? 

1 1 4   

48 Please provide any additional 
concerns and/or comments in regards 
to this site location.  

− I think this sill is functioning as intended and creates viable fish 
habitat.  The opening is deep and wall designed for tidal passage.   

− From aerial photo, it appears that marsh has changed configuration.  
Would be useful to compare before/after photos to see if total marsh 
acreage has changed.  

− This sill appears to be protecting the marsh.  
− Sill continues to function even with elevated sea level rise, but 

shoreline will not be able to migrate landward past bulkhead.  Sill 
will dissipate energy with additional 1- 2 feet but low marsh will 
move up profile and more shallow subtidal will exist between sill 
and low marsh.   
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General Permits 48144C, 48145C, 50129C, 50168C, 50130C  
Issue Date:  48144C and 48145C issued March 9, 2007 
50129C and 50130C issued February 15, 2008 and 50168C issued on February 22, 2008.   
Harkers Island, NC 
Waterbody: Back Sound 
Carteret County 
 

• Project consists of two rock sills approximating 354 feet in length divided between five 
homeowners (each owning and permitting their own portion of the sill).   
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Compiled Field Team Responses 
Date of Visit: 6-22-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody been 
impacted by this structure?  

0 6 0   

2 Do you think the overall benefit of the marsh created, outweigh 
the initial impacts/changes due to the placement of rock on 
shallow water habitats? 

5 0 1   

3 If no, how could the project have been modified to alleviate the 
concerns or issues surrounding the rock's initial 
impacts/changes? 

 

4 Does the overall benefit of the marsh created outweigh the 
initial impacts/changes from the fill used to create proper grade 
and depths?  

1 0 2 3  

5 If no, how could the project have been modified to alleviate the 
concerns or issues surrounding the fill's initial 
impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 6 0 0   
7 Are there any issues associated with the rock that you can 

observe today that concern you? 
− Too high on the land, should have been 

placed more seaward. 
8 Please provide any additional comments or concerns regarding 

Navigation or Fill on this site.   
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 2 4 0   
10 If yes, describe the evidence, extent, and location? − Beach is eroding some. 
11 Is erosion occurring on the adjacent properties? 4 1 1   
12 If yes, describe the extent and location.   − Loss of beach. 

− Due to groin on east end. 
− Beaches are eroding. 
− Lots of groin fields around. 
− Groin field. 
− Erosion on adjacent property behind sill. 

13 Is there a distinct shoreline offset between this property 
and the adjacent properties? 

1 4 1   

14 Has the sill created new uplands (land above the high 
water mark) behind it?  

1 5 0   

15 Was the placement of the sill (relative to the existing 
shoreline margin) appropriate? 

1 4 1   

  # too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the appropriate 
box.   

0 4 0   

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and negative) 
observable on this property due to the installation of the 
sill? 

2 2 2   

18 If yes, please describe them. − Reflector unnecessary and ugly, wetlands created. 
− Marsh expansion. 

19 Are other non-erosional impacts (positive and negative) 
observable on the adjacent properties due to the 
installation of the sill? 

0 4 2   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 6 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments or concerns 

regarding Erosion Control and Impacts on this site.   
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 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh plant 
species present? 

4 1 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

4 0 2 0 − Dense on one 
side, patchy on 
the other. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward of 
the sill? 

2 1 3   

27 Are upland species colonizing the 
area behind the sill? 

2 4 0  − Not quite at the 
sill. 

28 Is there evidence that the upper 
marsh area is mowed? 

2 4 0   

29 Has the marsh grown waterward 
completely against the sill? 

5 0 1   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill? 

0 4 0 2  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present? 0 5 1   
32 Is macroalgae present?  2 3 1   
33 If yes, is this problematic or 

concerning? Please explain. 
− No. 
− No. 
− No. 

34 Is there evidence of water passage 
through the sill and the ability for 
fish ingress and egress? 

2 3 1   

35 If yes, how can you tell? − Wrack line. 
− No water or fish present. 
− Around sides at high tide. 

36 If no, why not and is it a concern? − Not supporting fish habitat but it was a beach here before. 
− Yes, no fish utilization. 
− There are species of wetland plants. 
− Sill too high. 

37 Is there a noticeable wrack line 
landward of the sill? 

5 1 0   

38 Is there noticeable trash in and 
around the sill area? 

1 5 0   

39 Are there any noticeable issues with 
the water quality (turbidity, erosion, 
stormwater runoff)? 

2 4 0   

40 If so, what are they? − Drainage ditch running right into the sill. 
− Drainage ditch between properties empties behind sill. 

41 Please provide any additional 
comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow 
on this site.   

− Beach has built up. 
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 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit packet.  
Were the comments/concerns your agency made during the 
permit process substantiated during and/or after construction?  
Please explain and/or respond to each comment/concern that was 
made by your agency for this permit. 

 

43 Do you think this sill is functioning as intended? 4 2 0  − Not high 
enough. 

− More like a 
toe 
revetment. 

44 Do you think a different structure would have 
performed/functioned better in this location? 

2 2 1   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

− A sill further from shore. 
− Groins repaired. 

46 Overall, do you think the wetland creation portion of the project 
has been successful? 

5 0 1  − Somewhat. 

47 Do you think this structure will continue to function into the 
future given expected sea level rise? 

3 1 2   

48 Please provide any additional concerns and/or comments in 
regards to this site location.  

− Drainage ditch between properties 
empties right adjacent to sill. 

 
 

 



Appendix 8.1 

 59

 
 

Major Permit No: 131-07  
Issue Date: August 24, 2007 
Beaufort, NC  
Waterbody: North River 
Carteret County  
 

• Restore 400 feet of shoreline adjacent to property along the North River as well as 
constructing a 4 slip boat docking facility at the property line of the two properties.  

• 282 feet long rock sill consisting of two parts: 188 feet and 95 feet long with a 30 foot 
gap between them and a revetment along shoreline.  

• The sill base width is 16 feet with a maximum distance offshore of 60 feet and average 
distance offshore of 46 feet.  

• The crest elevation would extend 1 foot above normal high water with a crest 
width of 2 feet.   Project consists of 537 cubic yards of material.  

• The revetment would be along the southern portion of the property along a 
dilapidated bulkhead. 
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Compiled Field Team Responses 
Date of Visit: 6-8-10 
 Navigation, Rock, and  Fill # yes # no # not sure # N/A Field Team Comments 
1 Based upon the placement of the 

structure and your observations, has 
navigation of the adjacent waterbody 
been impacted by this structure?  

0 6 1   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement 
of rock on shallow water habitats? 

5 1 1   

3 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the rock's initial 
impacts/changes? 

− Structure is correct design/alignment for this high energy site-
followed existing shoreline.   

− Increased marsh no existing halo.  To impact - no PNA, SAV. 
− There was no PNA, shellfish or SAV impacts.  Created more low 

marsh and potentially avoided the installation of bulkhead benefits of 
the creation of this sill more a result of the applicant appropriately 
addressing WRC concerns about height of sill.   

− Sill could be smaller and lower.   
4 Does the overall benefit of the marsh 

created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

5 0 2   

5 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the fill's initial 
impacts/changes? 

− Erosion had progressed so that elevations could not support low or 
high marsh. 

− 537 yds3 excessive fill. 

6 Is the grade behind the sill still gently 
sloping? 

4 0 3   

7 Are there any issues associated with 
the rock that you can observe today 
that concern you? 

− Water standing behind sill healthy marsh, rock sill on N end doesn’t 
seem necessary.     

− Sill height appears greater than needed. Sill may be overbuilt on 
North side of dock.   

8 Please provide any additional 
comments or concerns regarding 
Navigation or Fill on this site.   

− Not having a dropdown on the Dunn side prevents fish utilization of 
the marsh.  However, it is a high energy site.   
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 Erosion Control and Impacts # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

1 5 1   

10 If yes, describe the evidence, 
extent, and location? 

− Upland, and at the dock.   
− Site is stable.   

11 Is erosion occurring on the 
adjacent properties? 

2 3 2   

12 If yes, describe the extent and 
location.   

− Bulkheaded adjacent property to west.   
− On revetment to right of property evidence of storm water run off 

through revetment and on left marsh is present.    
− Healthy marsh adjacent.    
− But at a marsh lower rate done to different shoreline reach and 

orientation.   
13 Is there a distinct shoreline offset 

between this property and the 
adjacent properties? 

2 5 0  − Sill followed alignment of previous 
remnant bulkhead. 

14 Has the sill created new uplands 
(land above the high water mark) 
behind it?  

0 7 0  − There is continued concern that 
future accretion and the change of 
low marsh to high marsh, 
subsequently followed by mowing 
can change uplands.   

15 Was the placement of the sill 
(relative to the existing shoreline 
margin) appropriate? 

5 1 1  − Sill followed alignment of previous 
remnant bulkhead. 

  # 
too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please 
check the appropriate box.   

0 0 1  − Needs to be tapered more to boat 
ramp. 

  # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable 
on this property due to the 
installation of the sill? 

3 2 2   

18 If yes, please describe them. − Marsh development, but lots of wrack deposition in some places in the 
adjacent marsh. 

− Some macroalgae, some oysters on rock.     
− Marsh had been able to grow in area from which it had eroded.     
− Enhanced marsh rip/rap area buffer habitat.  Water quality buffer.   

19 Are other non-erosional impacts 
(positive and negative) observable 
on the adjacent properties due to 
the installation of the sill? 

0 6 1   

20 If yes, please describe them.  
21 Is the structure damaged in any 

way? 
0 7 0   

22 If yes, please describe the damage.   
23 Please provide any additional 

comments or concerns regarding 
Erosion Control and Impacts on 
this site.   

− Project appears to tie into adj. marsh in elevation and orientation.   
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 Wetlands, Habitats, 
and Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low 
marsh plant species 
present? 

6 0 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind 
the sill appear 
continuous and dense, or 
sparse and patchy? 

6 0 1  − Healthy in places, 
straggly in others. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward 
of the sill? 

1 3 3   

27 Are upland species 
colonizing the area 
behind the sill? 

0 4 3  − Dune/subaerial species 
exsits where 
appropriate.   

28 Is there evidence that 
the upper marsh area is 
mowed? 

1 6 0   

29 Has the marsh grown 
waterward completely 
against the sill? 

0 7 0  − Yes in a few small areas 
but mostly no. 

 
  # 

Landward 
# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present 
landward or waterward 
of the sill? 

0 0 3 4  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present? 7 0 0   
32 Is macroalgae present?  2 2 3   
33 If yes, is this 

problematic or 
concerning? Explain. 

 

34 Is there evidence of 
water passage through 
the sill and the ability 
for fish ingress and 
egress? 

6 0 1   

35 If yes, how can you tell? − Flooding behind the sill.    
− 1 sill open both end- lots water other sill 1 opening and drop down.     
− Drop downs get fish behind sill.     
− There is standing water on the landward side of the sill.     
− Water and fish.   
− End of sill adj. to revetment/bulkhead has less egress/ingress - sediment build up 

at open end makes fish passage reduced at lowest tides - ok from mean tide to 
MHW I think.      

− Limited sill opening on S side - sill open on both ends in N side.   
36 If no, why not and is it a 

concern? 
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 Wetlands, Habitats, and Tidal Flow 

Continued 
# yes # no # not 

sure 
# N/A Field Team Comments 

37 Is there a noticeable wrack line 
landward of the sill? 

6 0 1   

38 Is there noticeable trash in and around 
the sill area? 

2 5 0  − No but there seems to be no 
real source of trash.   

39 Are there any noticeable issues with 
the water quality (turbidity, erosion, 
stormwater runoff)? 

1 4 2   

40 If so, what are they? − Storm water runoff evident on adj. property for the right.     
− Boat ramp between sill. 

41 Please provide any additional 
comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow on 
this site.   

− Fiddler crabs, blue crabs, fish- mullet, mummuchog.     
− Same comments as on Duke - might have improved egress/ingress 

with modified design and sill protected against too much energy 
though the drop down.   

 
 Other # yes # no # not 

sure 
# N/A Field Team 

Comments 
42 For this question, please refer back to the 

original permit packet.  Were the 
comments/concerns your agency made 
during the permit process substantiated 
during and/or after construction?  Please 
explain and/or respond to each 
comment/concern that was made by your 
agency for this permit. 

− The applicant lowered the height of the sill and included drop 
downs.   

43 Do you think this sill is functioning as 
intended? 

7 0 0   

44 Do you think a different structure would 
have performed/functioned better in this 
location? 

1 4 2   

45 If so, which one (bulkhead, riprap 
revetment, marsh toe protection riprap, 
groin, planting only, sheetpile sill, or no 
structure at all) and WHY? 

 

46 Overall, do you think the wetland creation 
portion of the project has been successful? 

6 0 1   

47 Do you think this structure will continue to 
function into the future given expected sea 
level rise? 

2 0 5  − Kind of low. 

48 Please provide any additional concerns 
and/or comments in regards to this site 
location.  

− Sill should allow energy dissipation even at higher water 
levels, low marsh will ->shallow subtidal->high marsh will 
not equal low marsh etc.  Element profile will allow migration 
landward but location of house is already done to shoreline - 
at some point, increased water levels and anticipated increase 
in storm energy will compromise house regardless.  How 
many yrs?  Not certain - sill can function even with 1'-1.5' (?) 
increase in SLR     

− The project had excessive fill large amt. of bottom impacts 
due to structure; ends of sill should have been tapered around 
boat ramp; overall, though sill is doing what it was intended to 
do.   
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General Permit No: 49808C  
Issue Date: February 07, 2008  
Harkers Island, NC 28531  
Waterbody: Back Sound 
Carteret County  
 

• Rock Sill 180’x15’  
• Construct a rock sill shoreline stabilization structure approximately 30’ seaward of 

NHW that will be 195’Lx15’W to a height not to exceed 6” above NHW as shown on 
the drawings.  

• Shoreline Length – 192’ 
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Compiled Field Team Responses 
Date of Visit: 6-22-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody 
been impacted by this structure?  

0 8 0   

2 Do you think the overall benefit of the marsh created, 
outweigh the initial impacts/changes due to the 
placement of rock on shallow water habitats? 

4 1 3   

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the rock's 
initial impacts/changes? 

− More breaks or lower openings to allow sediment 
to escape, smaller opening at east end. 

− Not sure but there seems to be minimal or hardly 
any vegetation. 

4 Does the overall benefit of the marsh created outweigh 
the initial impacts/changes from the fill used to create 
proper grade and depths?  

3 2 3 0  

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the fill's 
initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 6 1 1  − East end sand 
accumulating 
behind sill. 

7 Are there any issues associated with the rock that you 
can observe today that concern you? 

− Build up of sand on back side of sill. 
− Too high, more of a marsh toe revetment than a sill. 
− Dropdown does not go very low. 
− Drop downs are not low enough to allow for fish to 

go in and out. 
− Tie in with old groins is concerning. 

8 Please provide any additional comments or concerns 
regarding Navigation or Fill on this site.   

− Constructed without gaps, dropdowns used instead. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 5 2 1   
10 If yes, describe the evidence, extent, and location? − East end. 

− Slight, likely constructed due to scour from adjacent 
rip rap. 

− On north end of sill. 
− Some in front of the sill, sandy beach slightly 

eroded. 
− By pier runoff channel is present through marsh. 

11 Is erosion occurring on the adjacent properties? 3 3 2   
12 If yes, describe the extent and location.   − Up to uplands and bulkhead, added riprap. 

− Hardened. 
− North end of sill adjacent to property eroding. 
− Beach erosion. 
− Possibly accreting. 
− Some erosion but many small groins flank the 

project. 
− Does appear to be erosional evidence on east end of 

sill. 
13 Is there a distinct shoreline offset between this 

property and the adjacent properties? 
4 4 0  − On one side. 

14 Has the sill created new uplands (land above the high 
water mark) behind it?  

3 3 2   

15 Was the placement of the sill (relative to the existing 
shoreline margin) appropriate? 

3 2 3  − Equal to 
adjacent 
revetment. 

  # too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the appropriate 
box.   

 2 1   

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to the 
installation of the sill? 

4 2 2   

18 If yes, please describe them. − Oysters, marsh habitat. 
− Oysters. 
− Oyster recruitment, codium (invasive). 
− Oysters growing on sill. 

19 Are other non-erosional impacts (positive and 
negative) observable on the adjacent properties due to 
the installation of the sill? 

0 5 3   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 7 1   
22 If yes, please describe the damage.   
23 Please provide any additional comments or concerns 

regarding Erosion Control and Impacts on this site.   
− Functioning well 
− Interplay between sill and groins is concerning. 

 
 
 
 
 



Appendix 8.1 

 67

 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low marsh 
plant species present? 

6 1 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

2 5 1 0 − Both dense and sparse 
areas. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

7 1 0   

27 Are upland species 
colonizing the area behind 
the sill? 

3 4 1   

28 Is there evidence that the 
upper marsh area is mowed? 

3 5 0  − About 20ft of high marsh 
is mowed and now grass 
compared to 
neighboring properties. 

29 Has the marsh grown 
waterward completely 
against the sill? 

5 1 2   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 6 1 1  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

8 0 0   

32 Is macroalgae present on or 
around the sill?  

5 0 3  − Codium is present. 

33 If yes, is this problematic or 
concerning? Please explain. 

− Codium is invasive 
− No is a good thing. 

34 Is there evidence of water 
passage through the sill and 
the ability for fish ingress 
and egress? 

3 3 2   

35 If yes, how can you tell? − Wrackline. 
− Very limited to fish. 
− Need more dropdowns. 
− Dropdown and sides. 
− Some because of one drop down. 
− Can't tell water gets in. 

36 If no, why not and is it a 
concern? 

− No fish habitat, holds accumulated sand. 
− The dropdown is too high. 
− Drop down not cut down deep enough. 

37 Is there a noticeable wrack 
line landward of the sill? 

6 2 0   
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 Wetlands, Habitats, and Tidal Flow Continued # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

38 Is there noticeable trash in and around the sill area? 3 5 0   
39 Are there any noticeable issues with the water quality 

(turbidity, erosion, stormwater runoff)? 
0 5 3   

40 If so, what are they?  
41 Please provide any additional comments or concerns 

regarding Wetlands, Habitats, and Tidal Flow on this site.   
− Good marsh habitat. 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit 
packet.  Were the comments/concerns your agency made 
during the permit process substantiated during and/or after 
construction?  Please explain and/or respond to each 
comment/concern that was made by your agency for this 
permit. 

 

43 Do you think this sill is functioning as intended? 6 0 2  − Applicant 
intentions. 

44 Do you think a different structure would have 
performed/functioned better in this location? 

1 4 3   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

 

46 Overall, do you think the wetland creation portion of the 
project has been successful? 

5 0 3  − Prevented in 
area of 
deposition. 

47 Do you think this structure will continue to function into the 
future given expected sea level rise? 

3 0 5   

48 Please provide any additional concerns and/or comments in 
regards to this site location.  

− A smaller sill further seaward with more 
dropdowns may provide better fish habitat. 

− Reflectors are all broken. 
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Major Permit No: 15-08  
Issue Date: February 14, 2008  
Harkers Island, NC 28531  
Waterbody: North River 
Carteret County  
 

• A rock sill, 107 feet in length and a width of 16.5 feet. The next sill to the north is to 
begin approximately 45’ north of the previous sill, and the farthest distance offshore is 
64’ to the waterward edge.  

• This 99’ long sill will have 14.5’ bottom width and 2’ top width, with the crest again 
positioned at +2.6’ or +1’ above the NHW level. 

• The next shore-parallel sill is approximately 151 feet in length and averages 15 feet 
bottom width, and at its farthest is 105 feet from the NHW contour to the waterward edge 
of the sill.  

• Continuing north, the sill will be approximately 121’ in length, with an average bottom 
width of 19’ and a 2’ crest width. 

• The last proposal is for a spur or rock sill with a 105 degree turn. The 122 foot long 
structure will begin 8 feet from the neighboring riparian corridor. 
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Compiled Field Team Responses 
Date of Visit: 6-22-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A Field Team Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent 
waterbody been impacted by this structure?  

1 6 0 
  

2 Do you think the overall benefit of the marsh 
created, outweigh the initial impacts/changes due 
to the placement of rock on shallow water habitats? 

5 0 2 
  

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the 
rock's initial impacts/changes? 

− More outflows. 
− Wetlands better than sandy beach, rocks may have been 

placed on/near SAV. 
4 Does the overall benefit of the marsh created 

outweigh the initial impacts/changes from the fill 
used to create proper grade and depths?  

3 0 4 0 
− Should be less structure, 

less elevation, and more 
dropdowns, more flushing. 

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the 
fill's initial impacts/changes? 

 

6 
Is the grade behind the sill still gently sloping? 4 2 1 

 − Almost too flat in western 
portion, more dropdowns 
and wider drops…too tall. 

7 Are there any issues associated with the rock that 
you can observe today that concern you? 

− More dropdowns, wider drops, structure too tall. 
− Structure is too large; tie ins with existing groins is 

troubling. 
8 Please provide any additional comments or 

concerns regarding Navigation or Fill on this site.   
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 Erosion Control and Impacts # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this property? 3 3 1   
10 If yes, describe the evidence, extent, and 

location? 
− Scarped edges downed trees. 
− Upland scarp, large eroded cliffs landward of sill. 
− Upland scarp, can't tell if it is pre or post sill. 

11 Is erosion occurring on the adjacent properties? 3 3 1   
12 If yes, describe the extent and location.   − Eroding on one side of project. 

− Marsh and beach is eroding next to sill end. 
− Erosional pocket at end of sill adjacent to groin. 

13 Is there a distinct shoreline offset between this 
property and the adjacent properties? 

0 3 4   

14 Has the sill created new uplands (land above the 
high water mark) behind it?  

2 3 2  − Has created land but 
not sure I would call 
it uplands. 

15 Was the placement of the sill (relative to the 
existing shoreline margin) appropriate? 

6 0 1   

  # 
too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the 
appropriate box.   

     

  # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to the 
installation of the sill? 

2 1 4   

18 If yes, please describe them. − More wetlands and oysters, there may be too much 
deposition. 

− Maybe (something) of rock sill. 
− Positive oyster recruitment, marsh growth, negative, 

codium accumulation. 
19 Are other non-erosional impacts (positive and 

negative) observable on the adjacent properties 
due to the installation of the sill? 

0 2 5   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 7 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and Impacts 
on this site.   

− Site functioning properly. 
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 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh plant 
species present? 

5 2 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

6 1 0 0 − Dense in eastern 
section, patchy in 
western section. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward of 
the sill? 

6 0 1  − Too much. 

27 Are upland species colonizing the 
area behind the sill? 

3 2 2  − Not quite to the 
sill. 

28 Is there evidence that the upper 
marsh area is mowed? 

0 7 0   

29 Has the marsh grown waterward 
completely against the sill? 

7 0 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all 
that apply) 

0 7 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present? 7 0 0   
32 Is macroalgae present?  5 0 2   
33 If yes, is this problematic or 

concerning? Please explain. 
− No. 
− Codium invasive covering the lower sill. 
− Codium is present, can't tell if it is native or invasive sp. 

34 Is there evidence of water passage 
through the sill and the ability for 
fish ingress and egress? 

4 2 1   

35 If yes, how can you tell? − Gaps are present, no evidence of fish, fairly dry. 
− No water. 
− High water mark behind sill. 
− Drop downs for this purpose are present. 
− Drop downs for this purpose are present. 

36 If no, why not and is it a concern? − Perhaps b/c wave energy too high, not required in permit? 
− Yes, it is a big concern. 

37 Is there a noticeable wrack line 
landward of the sill? 

6 1 0   

38 Is there noticeable trash in and 
around the sill area? 

2 5 0   

39 Are there any noticeable issues 
with the water quality (turbidity, 
erosion, stormwater runoff)? 

0 4 3   

40 If so, what are they?  
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow 
on this site.   

− Fiddler crab heaven, lots of them, healthy marsh. 
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 Other # 

yes 
# 
no 

# not 
sure 

# N/A Field Team 
Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process substantiated 
during and/or after construction?  Please explain and/or 
respond to each comment/concern that was made by 
your agency for this permit. 

− Yes, design was changed. 

43 Do you think this sill is functioning as intended? 7 0 0   
44 Do you think a different structure would have 

performed/functioned better in this location? 
0 4 3   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or 
no structure at all) and WHY? 

 

46 Overall, do you think the wetland creation portion of 
the project has been successful? 

7 0 0   

47 Do you think this structure will continue to function 
into the future given expected sea level rise? 

5 0 2   

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

− Marsh is healthy and has established since it was 
planted, despite everyone else's comments saying 
its dying.  I can send you all pre-planting pics 
taken in 2008. 

− High energy shoreline. 
− This is a huge sill.  I think having more breaks 

with rock behind the drop downs would promote 
more fish utilization of the marsh. It is also too tall 
in some places. 

− Groins built into sill at end may be problematic, 
this is a big sill...may be too tall. 
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Major Permit No: 42-00-09  
Issue Date: May 24, 2004  
Edenton, NC 27932  
Chowan River 
Chowan County 
 

• A 450 feet long rock sill was constructed with a bottom width of 15 feet and height of 1 
foot above normal water level (4.5 feet total height).  

• The sill extends 27 feet waterward of normal water level with 4 dropdowns, 5 feet wide 
located approximately every 100 feet.  

• 460 cubic yards of fill used for grading and planting landward of the structure. An 
additional 13 feet landward of normal water level along the entire 450 foot long project 
will be graded and planted with high marsh species.  

• An existing bulkhead along the shoreline will be removed.  
• In May 2005, a modification was submitted to place rock breakwater type structures 

landward of the dropdown areas due to the severe scouring of the shoreline. 
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Compiled Field Team Responses 
Date of Visit: 7-20-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

1 Based upon the placement of the structure and 
your observations, has navigation of the adjacent 
waterbody been impacted by this structure?  

0 9 0   

2 Do you think the overall benefit of the marsh 
created, outweigh the initial impacts/changes due 
to the placement of rock on shallow water 
habitats? 

7 0 2  − Was a bulkhead 
previously. 

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the 
rock's initial impacts/changes? 

− Most likely yes - previous condition was eroding 
shoreline with no marsh.  Water behind sill allows 
aquatic use. 

− Adjacent margin is woody debris and cypress flooded 
forest.  Is marsh better than what's here naturally? 

4 Does the overall benefit of the marsh created 
outweigh the initial impacts/changes from the fill 
used to create proper grade and depths?  

0 0 0 9 − Likely since high energy 
site with low SAV 
potential. 

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the 
fill's initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 6 2 1   
7 Are there any issues associated with the rock that 

you can observe today that concern you? 
− Maybe move breakwater waterward.  
− No. 
− Stair stepped.  First stair is at edge of parking lot.  

Second stair at edge of silt fence.   
− No. 
− None. 
− Sill may need to be extended to tie into the boat ramp 

dock. 
− Shift? 

8 Please provide any additional comments or 
concerns regarding Navigation or Fill on this site.  

− Secondary structures seem to be functioning well at 
maintaining the shallow bottom habitat and minimizing 
scour effects.   
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 Erosion Control and Impacts # yes # no # not 
sure 

# N/A Field Team 
Comments 

9 Is there evidence of erosion on this 
property? 

2 6 1  − No - not any more. 

10 If yes, describe the evidence, extent, and 
location? 

− Scouring at tramp looks like sill shifted or fell down during 
ramp construction. 

− Mostly stabilized with hardened structures (sill).  Looks like 
scour area at upstream end maybe due to recent construction 
activity of the ramp.   

11 Is erosion occurring on the adjacent 
properties? 

2 6 1   

12 If yes, describe the extent and location.   − Separated by canal - stable wetland shoreline. 
− Cypress trees in water. 
− Adjacent shorelines are hardened. 
− Other side of sill, the shoreline appears to be receding within 

swamp forest. 
13 Is there a distinct shoreline offset 

between this property and the adjacent 
properties? 

5 3 1  − But not from 
structure. 

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

2 6 1   

15 Was the placement of the sill (relative to 
the existing shoreline margin) 
appropriate? 

6 1 2  − Would like to see a 
wider sill. 

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check the 
appropriate box.   

0 1 0   

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

17 Are other non-erosional impacts (positive 
and negative) observable on this property 
due to the installation of the sill? 

2 4 3   

18 If yes, please describe them. − Trash in marsh. 
− Creation of estuarine habitat, use of native vegetation/species 

diversity screening. 
19 Are other non-erosional impacts (positive 

and negative) observable on the adjacent 
properties due to the installation of the 
sill? 

0 5 4   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 1 6 2  − Yes but not severe. 

− Shift? 
22 If yes, please describe the damage.  − Maybe at the upstream end near the breakwater.  

− Yes some settling of the sill - uneven height. 
− Near boat ramp some rock ahs moved a bit, but can be easily 

remounded to repair. 
23 Please provide any additional comments 

or concerns regarding Erosion Control 
and Impacts on this site.   

− I like the baffled drop downs. 
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 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh 
plant species present? 

7 1 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

9 0 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward 
of the sill? 

0 4 5   

27 Are upland species colonizing the 
area behind the sill? 

4 2 3   

28 Is there evidence that the upper 
marsh area is mowed? 

0 9 0   

29 Has the marsh grown waterward 
completely against the sill? 

7 2   − No; little gap. 
− Yes; almost to sill 

but sill shallow 
water habitat. 

− Yes; except in 
gaps. 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all 
that apply) 

  1 8 − Too high tide to 
tell. 

 
  # yes # no # not 

sure 
# N/A Field Team 

Comments 
31 Are oysters present on or around 

the sill? 
0 7 2  − Too high tide to 

tell. 
32 Is macroalgae present on or 

around the sill?  
2 5 2   

33 If yes, is this problematic or 
concerning? Please explain. 

− No, but some green filamentous alga on rocks near boat ramp. 
− No, it’s a good thing.   

34 Is there evidence of water passage 
through the sill and the ability for 
fish ingress and egress? 

8 0 1   

35 If yes, how can you tell? − Can see it. 
− Gap with water behind sill. 
− Gaps in sill ensure water passage around sill. 
− Drop downs present and water behind the sill.  
− Good gaps with rock behind gaps to keep from silting in. 
− Openings all the way across the structure. 
− Several openings. 
− Water present behind sill, observed juvenile fish moving in and out of 

restored area. 
36 If no, why not and is it a concern?  
37 Is there a noticeable wrack line 

landward of the sill? 
5 3 1  − Yes - some weedy 

wrack. 
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 Wetlands, Habitats, and Tidal Flow Continued # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

38 Is there noticeable trash in and around the sill area? 1 8 0   
39 Are there any noticeable issues with the water quality 

(turbidity, erosion, stormwater runoff)? 
2 7 0   

40 If so, what are they? − Drainage from parking lot 
− Parking lot behind sill. 

41 Please provide any additional comments or concerns 
regarding Wetlands, Habitats, and Tidal Flow on this site.   

 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency 
for this permit. 

 

43 Do you think this sill is functioning as intended? 9 0 0   
44 Do you think a different structure would have 

performed/functioned better in this location? 
0 7 2   

45 If so, which one (bulkhead, riprap revetment, 
marsh toe protection riprap, groin, planting only, 
sheetpile sill, or no structure at all) and Why? 

− Not sure - depends on goal. 
− But maybe slightly different orientation. 

46 Overall, do you think the wetland creation portion 
of the project has been successful? 

9 0 0   

47 Do you think this structure will continue to 
function into the future given expected sea level 
rise? 

5 1 3  − Not sure; depends on 
goal and timeline 

− No; because no room 
for marsh to retreat. 

− Not sure; are SLR 
continues the adjacent 
parking lot may inhibit 
migration of the marsh. 

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

− Overall impression: Design needs to be done by 
someone with some engineering experience.  Built 
from foot of old bridge landing, north.  Living Cypress 
trees in front of sill.  Parking lot gives little room for 
marsh retreat.  

− Like this project - with the gaps.  Would like to have 
the structure further offshore.   
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Major Permit No: 42-00-04  
Issue Date: August 25, 2000  
Waterbody: Neuse River 
Craven County  
 

• A rock sill 176 feet long with an average base width of 8 feet.  
• Two groins exist on the property and will intersect the sill in those locations.  
• Fill will be used landward of the structure and graded and planted with marsh vegetation.  
• A riprap revetment is also located on the property approximately 40 feet inland of the 

normal high water line.  
• One drop down will be constructed for the purposes of allowing for water circulation.  
• Impacts include 1408 square feet to rock placed on the shallow bottom habitat, 250 

square feet of shallow bottom habitat filled for marsh plantings, and another 4400 square 
feet of filled and planted upland area. 
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Compiled Field Team Responses 
Date of Visit: 6-30-10 
 Navigation, Rock, and  Fill # yes # no # not sure # N/A Field Team Comments 
1 Based upon the placement of the 

structure and your observations, 
has navigation of the adjacent 
waterbody been impacted by this 
structure?  

0 9 0   

2 Do you think the overall benefit 
of the marsh created, outweigh 
the initial impacts/changes due to 
the placement of rock on shallow 
water habitats? 

5 1 3   

3 If no, how could the project have 
been modified to alleviate the 
concerns or issues surrounding 
the rock's initial 
impacts/changes? 

− A lot of high marsh.   
− Not typical marsh area #2 states marsh ok for stabilization more like 

revetment. 

4 Does the overall benefit of the 
marsh created outweigh the 
initial impacts/changes from the 
fill used to create proper grade 
and depths?  

5 0 4 0  

5 If no, how could the project have 
been modified to alleviate the 
concerns or issues surrounding 
the fill's initial impacts/changes? 

− Limited fish habitat behind sill; might be too high.   
− Why are grains present? 

6 Is the grade behind the sill still 
gently sloping? 

4 2 3  − Never was though.   
− Property has a step slope. 

7 Are there any issues associated 
with the rock that you can 
observe today that concern you? 

− No ingress of fish into wetland areas.   No drop downs openings/access to 
cypress roots and methanols.   

− No. 
8 Please provide any additional 

comments or concerns regarding 
Navigation or Fill on this site.   

− Project designed to include fill sufficient to protect/prevent loss of cypress 
trees - initial shoreline had eroded to point where water had significantly 
exposed cypress roots and was eroding into upland/scarping.  Fill was 
used to backfill sill and restore tree growing grounds - only high marsh 
spp. planted but some lover spp. have volunteered in limited areas.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 8.1 

 81

 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

1 7 1   

10 If yes, describe the evidence, extent, 
and location? 

− Uplands well above the sill.   
− Armored shoreline.    
− Site stabilized on water of upland (stormwater) sites. 

11 Is erosion occurring on the adjacent 
properties? 

4 2 3   

12 If yes, describe the extent and location.  − Caused next door by stormwater runoff not marsh.   
− Roots exposed on trees.   
− Immediately adjacent site has eroding banks which are supplying 

sandy beach natural but properties in area show evidence of 
erosion similar to owners previously.   

− Referral shoreline of adjacent property to right.   
− No; to left of bulkhead.   
− Sight on beach; hardened. 

13 Is there a distinct shoreline offset 
between this property and the adjacent 
properties? 

2 6 1   

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

2 6 1   

15 Was the placement of the sill (relative 
to the existing shoreline margin) 
appropriate? 

4 2 3   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check 
the appropriate box.   

0 3 0  − Perhaps being further 
offshore would allow 
greater fish access. 

  # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable on 
this property due to the installation of 
the sill? 

2 3 4   

18 If yes, please describe them. − More marsh area; no access to cypress roots.   
− Marsh/vegetation expansion, survival of bald cypress. 
− Sedimentation reduced to Neuse as a result of stabilization.   

19 Are other non-erosional impacts 
(positive and negative) observable on 
the adjacent properties due to the 
installation of the sill? 

0 4 5   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 8 1   
22 If yes, please describe the damage.  − Marl behind sill may be a result of too small stone used along 

shore. 
23 Please provide any additional 

comments or concerns regarding 
Erosion Control and Impacts on this 
site.   

− Project has stabilized eroding shoreline.     
− Old tree stumps in front at sill shore past erosion did occur.     
− Bald cypress trees saved by project.   
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 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh 
plant species present? 

5 3 1  − Just high marsh a 
few sprigs of 
Spartina but not alt.  

− High only on one 
side, low on the 
other. 

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

7 2 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation 
landward of the sill? 

1 3 5   

27 Are upland species colonizing 
the area behind the sill? 

8 1 0   

28 Is there evidence that the upper 
marsh area is mowed? 

0 9 0   

29 Has the marsh grown waterward 
completely against the sill? 

8 0 1   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle 
all that apply) 

0 1 5 3  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or around 
the sill? 

1 8 0   

32 Is macroalgae present on or 
around the sill?  

3 6 0   

33 If yes, is this problematic or 
concerning? Please explain. 

 

34 Is there evidence of water 
passage through the sill and the 
ability for fish ingress and 
egress? 

1 4 4   

35 If yes, how can you tell? − Upland storm water BMP is draining through sill.   
− Good water passage but not good ingress /egress do to height of fill to 

restore tree growth of back of suitable dropdowns. 
36 If no, why not and is it a 

concern? 
− Design could be improved to allow more fish passage.      
− Not necessarily a concern, but not much habitat for fish. 
− No dropdowns/gaps/overlaps   
− High marsh directly behind the sill - on fill material.   
− Not for fish but still allows wetland hydrology.   
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 Wetlands, Habitats, and Tidal 

Flow Continued 
# yes # no # not 

sure 
# N/A Field Team Comments 

37 Is there a noticeable wrack line 
landward of the sill? 

3 3 3   

38 Is there noticeable trash in and 
around the sill area? 

2 6 1   

39 Are there any noticeable issues 
with the water quality (turbidity, 
erosion, stormwater runoff)? 

3 4 2  − Storm water runoff bc of 
elevation of land. 

40 If so, what are they? − Maybe lots of possible stormwater runoff from the upland.    
− Maybe stormwater pipe drainage to adjacent property.   
− Maybe stormwater pipe drainage to adjacent property. 

41 Please provide any additional 
comments or concerns regarding 
Wetlands, Habitats, and Tidal 
Flow on this site.   

− More tidal flow would allow more utilization of habitat by fish.   
− Marsh areas are sustainable and diverse - plenty of tidal flushing - not 

great for fish passage due to lack of openings but good habitat on sill and 
in marsh landward.  superior to bulkheads on adjacent shoreline 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit 
packet.  Were the comments/concerns your agency made 
during the permit process substantiated during and/or after 
construction?  Please explain and/or respond to each 
comment/concern that was made by your agency for this 
permit. 

 

43 Do you think this sill is functioning as intended? 9 0 0   
44 Do you think a different structure would have 

performed/functioned better in this location? 
1 6 2   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

− Sill should have went further water word.    
− Could have lowered sill height if bulkhead 

area could be stabilized quickly.    
− Sheet pile sill maybe?   
− Adjacent natural shoreline looks just fine.   
− Lower height of sill provide opening for 

fish access dropdowns at high water.   
46 Overall, do you think the wetland creation portion of the 

project has been successful? 
6 0 3  − Saving the 

cypress.    
− Not really 

wetlands as 
one world 
think for marsh 
sills. 

47 Do you think this structure will continue to function into the 
future given expected sea level rise? 

6 1 2   
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Other Continued 
48 Please provide any additional 

concerns and/or comments in 
regards to this site location.  

− This is a fresh water site so the habitat considerations might be slightly 
different than the salt water sites.  Perhaps a gentler slope and a sill further 
out would provide better fish habitat, but this may have put the existing bald 
cypress at risk from erosion, stagnant inundation.     

− Could have been placed further offshore?  But functioning well.   
− Don’t see this as a real marsh sill type of project.  I think the habitat diversity 

is preferred verses adjacent sand beaches.  Looks like a perched beach kind 
of set up.     

− Structure superior to revetments, bulkheads etc. at same location - but would 
modify design to allow better fish passage and reduce amt of stone.  Project 
will accommodate shoreline migration with SLR projections for a while.   
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Major Permit No: 36-09   
Issue Date: March 26, 2009  
Nags Head, NC, 27959 
Waterbody: Roanoke Sound 
Dare County  
 

• Oyster bag sill, 425 feet long, 6 feet wide and 1.5 feet tall.  
• Constructed of bagged oyster shells and biologs and will be placed in the shallow waters 

of the Roanoke Sound a maximum of 30 feet beyond Normal Water Level. Constructed 
of four 100 foot sections of bagged shells separated by 5-10 foot wide gaps to ensure 
water circulation.  

• Coconut Fiber Bio-Logs placed 5-10 feet landward of each gap in the sill structure to 
absorb wave energy seeping through the openings. The five 20 foot long bio-logs will be 
approximately 1 foot in diameter and will be held in place by wooden stakes.  

• The shallow waters landward of the proposed sill will be planted with various Coastal 
Wetland species while sand fencing will be installed along a portion of the Estuarine 
Shoreline and planted with salt-tolerant grasses and shrubs. Approximately 19600 square 
feet will be planted with wetland vegetation. An additional 17400 square feet of upland 
will be planted. The sill will cover a total of 2400 square feet of shallow bottom.  

• The site is located on the northwestern corner of Jockey’s Ridge State Park. 
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Compiled Field Team Responses 
Date of Visit: 7-20-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team 

Comments 
1 Based upon the placement of the structure and 

your observations, has navigation of the adjacent 
waterbody been impacted by this structure?  

0 8 0   

2 Do you think the overall benefit of the marsh 
created, outweigh the initial impacts/changes due 
to the placement of rock on shallow water 
habitats? 

7 0 1   

3 If no, how could the project have been modified 
to alleviate the concerns or issues surrounding the 
rock's initial impacts/changes? 

− Maybe a little higher, with water level here today area 
behind sill is just as rough as adjacent areas besides it. 

4 Does the overall benefit of the marsh created 
outweigh the initial impacts/changes from the fill 
used to create proper grade and depths?  

0 0 0 8  

5 If no, how could the project have been modified 
to alleviate the concerns or issues surrounding the 
fill's initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 8 0 0   
7 Are there any issues associated with the rock that 

you can observe today that concern you? 
− Not high enough.  Would need 1+ layer. 
− Sill is not tall enough. 
− Elevation may be too low. 
− No, other than would like to see the oyster bags stacked 

higher. 
− No. 
− Sill appears to have settled, permit modification has 

already been applied for and received to add additional 
shell bag layer. 

8 Please provide any additional comments or 
concerns regarding Navigation or Fill on this site.  

− No fill here. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# N/A Field Team Comments 

9 Is there evidence of erosion on this 
property? 

6 2 0   

10 If yes, describe the evidence, 
extent, and location? 

− Pre sill construction. 
− Personal observation of eroding wetlands. 
− Erosion pocket exists at end of south end of oyster sill.  Told it was 

present before sill. 
− Sparse vegetation along shoreline. 
− Shoreline would be eroding without the structure. 
− Other areas of the shore show a typical scalloped shoreline with marsh 

being lost. 
11 Is erosion occurring on the 

adjacent properties? 
0 3 5   

12 If yes, describe the extent and 
location.   

 

13 Is there a distinct shoreline offset 
between this property and the 
adjacent properties? 

5 3 0  − Scalloped behind sill. 
− Yes, but not associated 

with this project. 
14 Has the sill created new uplands 

(land above the high water mark) 
behind it?  

0 7 1  − Not sure, dune migration?  
− At sediment fence. 

15 Was the placement of the sill 
(relative to the existing shoreline 
margin) appropriate? 

6 1 1  − Sill needs to be higher. 

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please 
check the appropriate box.   

 1    

  # yes # no # not 
sure 

# N/A Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable 
on this property due to the 
installation of the sill? 

4 1 3   

18 If yes, please describe them. − Increase in colonization of local vegetation. 
− Creation of marsh. 
− Protects state park and jockey's ridge dune system - less erosion.  

Colonization of riparian areas by native vegetation. 
19 Are other non-erosional impacts 

(positive and negative) observable 
on the adjacent properties due to 
the installation of the sill? 

0 2 6   

20 If yes, please describe them.  
21 Is the structure damaged? 0 6 2  − Sill is underwater, hard to 

tell. 
22 If yes, please describe the damage.  − But most likely will due to low height. 

− The water is high, due to wind tides. 
− Structure has settled in 2 years since construction. 

23 Please provide any additional 
comments or concerns regarding 
Erosion Control and Impacts on 
this site.   

− Addition of sill has helped to prevent/decrease continued scalloping of 
shoreline.  

− This sill and marsh grass plantings have created valuable habitat in a 
state park dependant on the health of its natural resources.  Have 
helped to stabilize the shoreline to minimize future and land loss.   
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 Wetlands, Habitats, and 

Tidal Flow 
# yes # no # not 

sure 
# N/A Field Team Comments 

24 Are both high and low 
marsh plant species present? 

8 0 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

 7 1  − Patchy - sill in planting 
phase and newly planted 
vegetation is 
establishing itself.  

− Patchy - only in for 2 
years. 

− Dense in some areas and 
Patchy in others. 

− Healthy - 50% 
established 1 year after 
planting. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

2 3 3  − Yes, sand behind where 
marsh has established. 

− No based on aerials. 

27 Are upland species 
colonizing the area behind 
the sill? 

4 2 2   

28 Is there evidence that the 
upper marsh area is mowed? 

0 8 0   

29 Has the marsh grown 
waterward completely 
against the sill? 

1 7 0  − Not yet. 
− Yes in some areas. 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 4 3 1  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

4 2 2  − See shells but can't tell if 
spat on bags. 

− Told that spat did settle. 
− Nothing visible yet. 

32 Is macroalgae present on or 
around the sill?  

5 1 2   

33 If yes, is this problematic or 
concerning? Please explain. 

− No. 
− No. 
− No - it’s a good thing. 
− No, minor amounts of algae present. 
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 Wetlands, Habitats, and Tidal Flow 
Continued 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

34 Is there evidence of water passage through the 
sill and the ability for fish ingress and egress? 

8 0 0   

35 If yes, how can you tell? − See water movement over sill. 
− 10 foot gaps were left along the sill. Personal observation 

of small fish behind sill. 
− Waves are lapping on shore behind sill. 
− Gaps every 100 feet, during a west wind - overtopped and 

high water. Water over top of the whole sill. 
− 3 openings or drop downs. 
− Openings in sill, fish present, water present. 

36 If no, why not and is it a concern?  
37 Is there a noticeable wrack line landward of 

the sill? 
8 0 0   

38 Is there noticeable trash in and around the sill 
area? 

0 8 0   

39 Are there any noticeable issues with the water 
quality (turbidity, erosion, stormwater runoff)? 

0 8 0   

40 If so, what are they?  
41 Please provide any additional comments or 

concerns regarding Wetlands, Habitats, and 
Tidal Flow on this site.   

− Increase height on sill for wetland protection. 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit 
packet.  Were the comments/concerns your agency made 
during the permit process substantiated during and/or after 
construction?  Please explain and/or respond to each 
comment/concern that was made by your agency for this 
permit. 

 

43 Do you think this sill is functioning as intended? 7 0 1  − Yes but can be 
improved with 
taller sill. 

− Yes - kind of. 
44 Do you think a different structure would have 

performed/functioned better in this location? 
2 4 2   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

 

46 Overall, do you think the wetland creation portion of the 
project has been successful? 

6 1 1  − Nor'easter 
washed out 
plantings in 
Nov 2010. 
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 Other Continued # yes # no # not 
sure 

# N/A Field Team Comments 

47 Do you think this 
structure will continue to 
function into the future 
given expected sea level 
rise? 

2 3 3  − No - height modifications needed. 
− Only if the marsh establishes itself well. 
− Yes with maintenance will allow marsh 

to migrate with SLR. 

48 Please provide any 
additional concerns and/or 
comments in regards to 
this site location.  

− The sill could be higher to account for an average wind driven tide day.  Today 
is an average wind day (minor wind) and the water level is 6 inches above 
normal water level.  They constructed the site to 6 inches above normal water 
level and it was completely underwater today. 

− Need to increase the width and height of the sill.  Large fetch to overcome. 
− Concern that no thought given to the fact that lots of sand is being moved from 

dune ridges toward sound.  With bags present much of this sand might be 
caught making elevation behind sill too high (everything might get buried). 
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General Permit No: 46565B  
Issue Date: October 4, 2006  
Ocracoke, NC 27960  
Waterbody: Pamlico Sound 
Hyde County  
 

• Stone sill and plant marsh landward for shoreline stabilization.  
• Riprap length – 225’  
• Avg distance offshore – 20’  
• Max distance offshore – 20’  
• Shoreline length – 225’  

 
Notes or Conditions added to the Permit:  

• Riprap sill base to be +/- 6 feet  
• Height not to exceed 6’ above NHL  
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Compiled Field Team Responses 
Date of Visit: 8-4-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody 
been impacted by this structure?  

0 6 0   

2 Do you think the overall benefit of the marsh created, 
outweigh the initial impacts/changes due to the 
placement of rock on shallow water habitats? 

4 2 0   

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the rock's 
initial impacts/changes? 

− Change the U shape structure. 
− Rocks seem to be on top of SAV. 

4 Does the overall benefit of the marsh created outweigh 
the initial impacts/changes from the fill used to create 
proper grade and depths?  

1 0 1 4 − No fill used. 

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the fill's 
initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 5 1 0  − Gently sloping to 
almost flat. 

7 Are there any issues associated with the rock that you can 
observe today that concern you? 

− Rock on top of SAV. 
− Lack of openings to the back marsh. 
− Rocks seem to be on top of SAV. 

8 Please provide any additional comments or concerns 
regarding Navigation or Fill on this site.   

− Presence of groins on each end of sill in my mind 
makes this a very suspect project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 8.1 

 93

 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

0 5 1   

10 If yes, describe the evidence, extent, 
and location? 

 

11 Is erosion occurring on the adjacent 
properties? 

5 0 1   

12 If yes, describe the extent and 
location.   

− Occurring on bulkhead on adj property, slope of beach increases 
closer to bulkhead of adjacent property.  Also Spartina growing 
behind rock, just sand on adj. property. 

− Rock groins on side - erosion around those. 
− Fairly severe, chronic. 
− Erosion on downdrift shoreline.  Could be influenced by existing 

groin. 
− Upland scarp ~1ft in hgt., sandy bank scalloped behind groin. 

13 Is there a distinct shoreline offset 
between this property and the 
adjacent properties? 

6 0 1   

14 Has the sill created new uplands 
(land above the high water mark) 
behind it?  

1 2 3  − Plantings? 
− Although there is 

accumulation behind sill. 
15 Was the placement of the sill 

(relative to the existing shoreline 
margin) appropriate? 

3 0 3   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check 
the appropriate box.   

     

  # yes # no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable on 
this property due to the installation of 
the sill? 

2 1 3   

18 If yes, please describe them. − Spartina growing behind sill, sill placed on SAV. 
− Elevation of property behind sill is higher than adjacent areas. 

19 Are other non-erosional impacts 
(positive and negative) observable on 
the adjacent properties due to the 
installation of the sill? 

0 2 4  − Not sure if conditions can be 
attributed to the sill or the 
groins. 

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 6 0   
22 If yes, please describe the damage.   
23 Please provide any additional 

comments or concerns regarding 
Erosion Control and Impacts on this 
site.   

− Seemed to have held up well (rocks). 
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 Wetlands, Habitats, and Tidal Flow # yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh plant 
species present? 

6 0 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill appear 
continuous and dense, or sparse and 
patchy? 

6 0 0 0 − Some blocked 
by sediment. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward of 
the sill? 

6 0 1  − Seasonal? 

27 Are upland species colonizing the area 
behind the sill? 

2 2 2  − Not yet. 

28 Is there evidence that the upper marsh 
area is mowed? 

0 6 0   

29 Has the marsh grown waterward 
completely against the sill? 

6 0 0  − In most 
places. 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all that 
apply) 

0 6 0 0  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present? 6 0 1   
32 Is macroalgae present?  3 1 2   
33 If yes, is this problematic or 

concerning? Please explain. 
− No a good thing. 
− Not a problem. 

34 Is there evidence of water passage 
through the sill and the ability for fish 
ingress and egress? 

1 5 1  − Not any more. 

35 If yes, how can you tell?  
36 If no, why not and is it a concern? − Too much sand filled, and seems high above the back of the sill. 

− Probably floods occasionally, but never stays that long. 
− 2 designed openings, but are filled in with sediment and they are 

closed with grasses. 
− Settled in irregularly flooded though. 
− No drop downs and height behind rocks too high.  No water present 

behind sill. 
37 Is there a noticeable wrack line 

landward of the sill? 
6 0 0  − Wrack line is 

on rocks. 
38 Is there noticeable trash in and around 

the sill area? 
2 4 0   

39 Are there any noticeable issues with 
the water quality (turbidity, erosion, 
stormwater runoff)? 

0 6 0   

40 If so, what are they?  
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow on 
this site.   
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 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit packet.  
Were the comments/concerns your agency made during the 
permit process substantiated during and/or after construction?  
Please explain and/or respond to each comment/concern that was 
made by your agency for this permit. 

 

43 Do you think this sill is functioning as intended? 4 0 2   
44 Do you think a different structure would have 

performed/functioned better in this location? 
0 3 3   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

 

46 Overall, do you think the wetland creation portion of the project 
has been successful? 

6 0 0   

47 Do you think this structure will continue to function into the 
future given expected sea level rise? 

4 1 1   

48 Please provide any additional concerns and/or comments in 
regards to this site location.  

− Height of sand behind sill, location of 
rock relative to SAV, pier crosses sill. 
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Major Permit No: 42-00-02  
Issue Date: June 16, 2000 
Swansboro, NC 28584 
Waterbody: White Oak River 
Onslow County 
 

• 2 rock sills one to the east (Area #1) of the boat ramp and one to the west (Area #2).  
 
• Area #1 includes a 170 foot long stone sill approximately 20 feet waterward of the 

existing bulkhead.  
• The existing bulkhead (160 feet) is to be removed, regraded, and planted with appropriate 

marsh vegetation.  
• Fill will be used landward of the sill.  
• The sill will have a base width of 13 feet and be 3.5 feet tall.  
 
• Area #2 includes a 115 foot long sill with 15 foot maximum base with and elevation of 

normal high water.  
• The sill will be located along the existing bulkhead and the 79 feet of the bulkhead will 

be removed, area regraded, and planted with appropriate marsh vegetation. 



Appendix 8.1 

 97

 
Compiled Field Team Responses 
Date of Visit: 7-7-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team 

Comments 
1 Based upon the placement of the structure and your 

observations, has navigation of the adjacent 
waterbody been impacted by this structure?  

0 7 0   

2 Do you think the overall benefit of the marsh 
created, outweigh the initial impacts/changes due to 
the placement of rock on shallow water habitats? 

6 0 1   

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the 
rock's initial impacts/changes? 

− Seems to have created habitat, it follows old bulkhead, 
might be a little too high though for adequate fish 
passage. 

− Need fish passage dropdowns or overlaps. 
4 Does the overall benefit of the marsh created 

outweigh the initial impacts/changes from the fill 
used to create proper grade and depths?  

6 0 1   

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the 
fill's initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 6 0 1   
7 Are there any issues associated with the rock that 

you can observe today that concern you? 
− No drop downs or ways for fish ingress/egress at low 

tide. 
8 Please provide any additional comments or 

concerns regarding Navigation or Fill on this site.   
− Height of rocks seems appropriate. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 0 6 1   
10 If yes, describe the evidence, extent, and 

location? 
− Bulkheads on north side of the structure. 

11 Is erosion occurring on the adjacent properties? 0 3 4   
12 If yes, describe the extent and location.   − Left side has offset but marsh is creeping over. 

− A neighbor voiced possible concern but none seen. 
13 Is there a distinct shoreline offset between this 

property and the adjacent properties? 
1 6 0  − Left side has offset 

but marsh is creeping 
over. 

14 Has the sill created new uplands (land above the 
high water mark) behind it?  

0 5 2   

15 Was the placement of the sill (relative to the 
existing shoreline margin) appropriate? 

7 0 0   

  # too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the 
appropriate box.   

0 0 0   

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to the 
installation of the sill? 

2 1 4   

18 If yes, please describe them. − Marsh areas and oysters. 
− Rough water channels through marsh seem out of place. 
− Marsh creation, water quality improvement. 
− Oysters, riparian buffer. 

19 Are other non-erosional impacts (positive and 
negative) observable on the adjacent properties 
due to the installation of the sill? 

0 2 5   

20 If yes, please describe them. − Adjacent property owner did not like it at installation 
but does now. 

21 Is the structure damaged in any way? 0 7 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and Impacts 
on this site.   

− May not need to be so tall even for erosion control. 
− Limited access because no drop downs. 
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low 
marsh plant species present? 

6 0 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

7 0 0   

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

4 0 3  − Maybe some around 
rocks. 

27 Are upland species 
colonizing the area behind 
the sill? 

3 4 1  − Yes, but further upland - 
not associated with the 
marsh creation project - 
maybe a runoff issue. 

− Not sure very limited. 
28 Is there evidence that the 

upper marsh area is mowed? 
0 7 0   

29 Has the marsh grown 
waterward completely 
against the sill? 

7 0 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 2 4 1  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

7 0 0  − Yes but limited. 

32 Is macroalgae present on or 
around the sill?  

5 1 1   

33 If yes, is this problematic or 
concerning? Please explain. 

− No. 
− No. 
− No. 
− Codium. 

34 Is there evidence of water 
passage through the sill and 
the ability for fish ingress 
and egress? 

1 5 1   

35 If yes, how can you tell? − Water channel behind sill but no drop downs are present. 
36 If no, why not and is it a 

concern? 
− No fish utilization of marsh or rock at low tide. 
− There is one opening on the left side, but no water behind the sill at low 

tide. 
− No or limited access by fish. 
− No drop downs or openings. 
− No fish passage, trapping potential. 

37 Is there a noticeable wrack 
line landward of the sill? 

2 5 0   
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 Wetlands, Habitats, and Tidal Flow 

Continued 
# yes # no # not sure # N/A Field Team 

Comments 
38 Is there noticeable trash in and around the 

sill area? 
0 7 0   

39 Are there any noticeable issues with the 
water quality (turbidity, erosion, stormwater 
runoff)? 

1 6 0   

40 If so, what are they? • Storm drain empties into boat basin between sills.  Fresh 
water is draining through marsh because cattails are present. 

• Project helped to reduce stormwater runoff into intercoastal. 
41 Please provide any additional comments or 

concerns regarding Wetlands, Habitats, and 
Tidal Flow on this site.   

• If sill was placed further waterward, rocks could be utilized 
during all tides. 

 
 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency 
for this permit. 

 

43 Do you think this sill is functioning as intended? 7 0 0   
44 Do you think a different structure would have 

performed/functioned better in this location? 
1 4 2   

45 If so, which one (bulkhead, riprap revetment, 
marsh toe protection riprap, groin, planting only, 
sheetpile sill, or no structure at all) and Why? 

 

46 Overall, do you think the wetland creation portion 
of the project has been successful? 

7 0 0  • Yes - helped with storm 
water and water quality, 
created marsh. 

47 Do you think this structure will continue to 
function into the future given expected sea level 
rise? 

7 0 0  • Yes - but can only 
migrate back a certain 
distance because of 
development behind it. 

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

• Needs drop downs or openings. 
• Lots of oyster shell but little live oyster colonization. 
• Need greater access for fish. 
• This is a really nice structure/site regarding function 

and aestheticism.  Combined with stormwater 
management at site, makes this a very desirable area for 
shoreline stabilization purposes and habitat creation and 
maintenance.  

• Great demonstration site, great habitat, reduces 
stormwater flow. 
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Major Permit No: 28-05  
Issue Date: February 28, 2005  
Holly Ridge, NC  
Waterbody: Stump Sound 
Onslow County  
 

• The property is located at the end of Morris Landing Rd. and consists of 2 sills (one made 
of rock and one made of oyster bags).  

• Project consist of the construction of a public pier, oyster shell storage and loading pier 
for NC DMF shell recycling and oyster reef restoration programs, and a rock sill.  

• The sill consists of Class II granite and located approximately 30 feet waterward of 
NHW. 

• The rock sill is 550 feet long and 18 inches in height with a base width of 6 feet and a top 
width of 18 inches. The sill would be constructed on a geotextile mat and include two 
drop downs within alignment to promote water circulation.  

• The area behind the sill would be planted with marsh species. 
• Along the western shoreline, an oyster bag sill/marsh restoration project approximately 

150 linear feet was added along with an additional 50 linear feet of shoreline re-grading 
and marsh restoration. This sill is 150 feet long, 8 feet wide and 1.5 feet high, and located 
a maximum of 30 feet waterward of normal high water.  

Oyster Sill 

Rock Sill 
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Compiled Field Team Responses (Rock) 
Date of Visit: 7-8-10 
 Navigation, Rock, and  Fill # yes # no # not sure # N/A Field Team Comments 
1 Based upon the placement of the 

structure and your observations, has 
navigation of the adjacent waterbody 
been impacted by this structure?  

0 9 0   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement 
of rock on shallow water habitats? 

7 0 2  • Is it shallow water? 

3 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the rock's initial 
impacts/changes? 

• Project narrative did not discuss nor did the aerials show the rate of 
erosion that was occurring. 

4 Does the overall benefit of the marsh 
created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

0 0 0 9  

5 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the fill's initial 
impacts/changes? 

• No fill was used. 

6 Is the grade behind the sill still gently 
sloping? 

8 1 0  • More flat than gently 
sloping. 

7 Are there any issues associated with the 
rock that you can observe today that 
concern you? 

• There appears to be no breaks but the sill is low enough that it 
appears to allow inundation at high tide.  

• No. 
• Algae presence on most drop downs. 
• None. 
• No. 
• Lower elevation sill has allowed more energy landward of sill but 

wetlands adequate to mitigate energy.  Distance offshore is greater 
than many residential sill sites which allows for greater widths of 
marsh (low and high marsh).  

• On beach now, filled in and created bigger beach. 
8 Please provide any additional 

comments or concerns regarding 
Navigation or Fill on this site.   

• Sill height seems appropriate. 
• I like the sill height, but needs more drop downs. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 1 6 2   
10 If yes, describe the evidence, extent, and 

location? 
• Beach behind sill in some places instead of marsh. 
• Erosion forces still exist in boat washes and storm 

energy. 
11 Is erosion occurring on the adjacent properties? 3 3 3   
12 If yes, describe the extent and location.   • Loss of low marsh. 

• Beach behind sill in some places instead of marsh. 
• Erosion forces still exist in boat washes and storm 

energy. 
13 Is there a distinct shoreline offset between this 

property and the adjacent properties? 
1 4 4   

14 Has the sill created new uplands (land above the 
high water mark) behind it?  

0 6 3  • Has allowed 
protection of 
scrub/shrub zone. 

15 Was the placement of the sill (relative to the 
existing shoreline margin) appropriate? 

8 0 1   

  # too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the 
appropriate box.   

0 1 0   

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to the 
installation of the sill? 

3 2 4   

18 If yes, please describe them. • Oysters, marsh area. Oyster recruitment, fish utilization. 
• Habitat benefits, water quality benefits. 

19 Are other non-erosional impacts (positive and 
negative) observable on the adjacent properties 
due to the installation of the sill? 

0 4 5   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 9 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and Impacts 
on this site.   

• The drop down is pretty high although tides here seem to 
allow plenty of inundation behind sill. 

• Foot path present in upper mash - source of erosion 
maybe.  

• Seems to be helping with erosion control. 
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low 
marsh plant species present? 

8 0 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

2 4 3 0 • Both dense and patchy.   
• Patchy - not sure if the 

elevation or human 
problems are creating 
the patchiness. 

• Both dense at parts, 
patchy elsewhere.   

• Dense with gap right 
behind sill. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

5 2 2  • Some at ends 
• Yes - fill material.  
• Yes - in central part of 

sill.  At each end of sill - 
loss of sediment. 

27 Are upland species 
colonizing the area behind 
the sill? 

2 6 1  • Yes - already there. 
• Yes - only in 

scrub/shrub zone as 
designed. 

28 Is there evidence that the 
upper marsh area is mowed? 

0 9 0   

29 Has the marsh grown 
waterward completely 
against the sill? 

0 9 0  • Marsh has reached sill in 
some places but not all. 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 0 4 5  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

8 0 1   

32 Is macroalgae present on or 
around the sill?  

7 0 2   

33 If yes, is this problematic or 
concerning? Please explain. 

• No. 
• No. 
• It is covering the oysters pretty good.  Also algae in mid flat area behind sill. 
• No, a good thing. 
• No. 
• No. 
• Not problematic, but lots of it. 
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 Wetlands, Habitats, and Tidal Flow 
Continued 

# 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

34 Is there evidence of water passage through 
the sill and the ability for fish ingress and 
egress? 

6 3 0   

35 If yes, how can you tell? • There is standing water at low tide. 
• Water and fish behind the sill. 
• Dropdowns, fish behind sill. 
• Water puddled on back-side. 

36 If no, why not and is it a concern? • There should be breaks.  May help with marsh growth and 
accretion behind sill.  Provide flushing, deposit sand, etc. 

• There do not appear to be drop downs.   
• The sill is low (below water at high tide) but the drop downs 

are nearly non-existent. 
• No/minimal - would like to see more drop downs. 

37 Is there a noticeable wrack line landward of 
the sill? 

1 8 0   

38 Is there noticeable trash in and around the 
sill area? 

3 6 0  • Yes but from heavy public use. 
• Yes - area heavily used by 

public who leave lots of 
trash…not due to sill. 

39 Are there any noticeable issues with the 
water quality (turbidity, erosion, stormwater 
runoff)? 

0 8 1   

40 If so, what are they?  
41 Please provide any additional comments or 

concerns regarding Wetlands, Habitats, and 
Tidal Flow on this site.   

• No real erosion on property before the sill was installed, just 
some loss of low marsh.   

• Good mix of habitat - sill, to lower sand/mud flats to S. 
alterniflora, etc.   

• Area has benefited from restoration of high, low marsh and 
protection of riparian buffer. 
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 Other # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency 
for this permit. 

• Agency recommend pier be 4 feet above wetland and it 
is. 

43 Do you think this sill is functioning as intended? 8 0 1   
44 Do you think a different structure would have 

performed/functioned better in this location? 
0 5 4   

45 If so, which one (bulkhead, riprap revetment, 
marsh toe protection riprap, groin, planting only, 
sheetpile sill, or no structure at all) and Why? 

• I think this structure is probably okay for site. 
• Fairly significant energy along shoreline.  Possible 

option of sheetpile sill here and possible use of oyster 
bag sill over marl bags might be successful here.  

• Still acting more like riprap revetment. 
46 Overall, do you think the wetland creation portion 

of the project has been successful? 
8 0 1   

47 Do you think this structure will continue to 
function into the future given expected sea level 
rise? 

6 0 3  • Yes - More so if the marsh 
is able to extend and/or 
become more dense.  

• Yes - designed as such to 
allow/accommodate SLR. 

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

• There is significant erosion and marsh loss behind the 
sill.  This is a high energy site. 

• Spartina alterniflora had to be planted many times. 
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Compiled Field Team Responses (Oyster) 
Date of Visit: 7-8-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team Comments 

1 Based upon the placement of the 
structure and your observations, has 
navigation of the adjacent waterbody 
been impacted by this structure?  

0 8 0   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement of 
rock on shallow water habitats? 

5 0 3  • There was limited plantings, 
so little marsh was created. 

• Not yet. 

3 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the rock's initial 
impacts/changes? 

• There was limited plantings so little marsh was created.   

4 Does the overall benefit of the marsh 
created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

3 1 4 0  

5 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the fill's initial 
impacts/changes? 

• The fill that was used washed away. 
• The marsh has not yet established and until it does, the impacts 

won't be mitigated. 
• Oysters are covered in silt and algae.  May not be the best place 

for an oyster sill. 
6 Is the grade behind the sill still gently 

sloping? 
8 0 0   

7 Are there any issues associated with the 
rock that you can observe today that 
concern you? 

• The oyster bag is slipping and covered with algae. 
• Oyster bag sill slightly damaged on right side if looking at water. 
• Low elevation and lack of drop downs.  
• Oyster bags places over base of marl layer (~3 inches).  Has been 

more problematic than sites where oyster bags are placed over 
marl bags (marl bags are more stable).    Stone is working better 
than the oyster bags. 

8 Please provide any additional comments 
or concerns regarding Navigation or Fill 
on this site.   

• This is a high energy site and the oyster bags may not last.  The 
marsh also may not establish. 
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 Erosion Control and Impacts # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this property? 5 2 1   
10 If yes, describe the evidence, extent, and 

location? 
• Maybe at end. 
• Loss of low marsh. 
• Eroded marsh behind the sill. 
• At left side of sill, shoreline is eating away and scalloping in. 
• Offset's on either side of the project and inability for 

vegetation to become established. 
• No/not sure. 

11 Is erosion occurring on the adjacent 
properties? 

4 2 2   

12 If yes, describe the extent and location.   • Adjacent as in area beyond the sill. 
• Eroded Marsh. 
• Left side of project - scalloped out shoreline. 

13 Is there a distinct shoreline offset between 
this property and the adjacent properties? 

6 1 1  • Yes, slight. 
• Yes; to the left, but not 

between properties, just 
after the sill. 

• Not sure; there is an 
embayment. 

14 Has the sill created new uplands (land above 
the high water mark) behind it?  

0 7 1   

15 Was the placement of the sill (relative to the 
existing shoreline margin) appropriate? 

6 0 2  • Yes, but should have 
extended to right further 
toward and under pier.   

  # 
too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the 
appropriate box.   

0 1 0   

  # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts (positive 
and negative) observable on this property 
due to the installation of the sill? 

2 4 2   

18 If yes, please describe them. • Some marsh and oysters. 
• Area used fill. 
• Habitat and Water quality benefits. 

19 Are other non-erosional impacts (positive 
and negative) observable on the adjacent 
properties due to the installation of the sill? 

0 5 3   

20 If yes, please describe them. • Property to left is much more landward, but don’t think it’s 
due to the sill. 
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 Erosion Control and 
Impacts Continued 

# yes # no # not sure # N/A Field Team Comments 

21 Is the structure damaged 
in any way? 

4 4 0   

22 If yes, please describe the 
damage.  

• Bags blown out, slid off marl. 
• Oyster bags have been sliding off the loose stone that comprised the base. 

Slipping bags, broken bags. 
• On right side, oyster bags are sliding off the marl base. 

23 Please provide any 
additional comments or 
concerns regarding 
Erosion Control and 
Impacts on this site.   

• Successfully mitigated erosion landward of sill but level of energy and relative 
low elevation of sill requires 2-3 years of planting of marsh for stability.  
Shoreline adjacent to sill as filled, planted with marsh grass and loose cultch 
dumped offshore but has not mitigated erosion and all fill has been lost. 

 
 Wetlands, Habitats, and Tidal 

Flow 
# yes # no # not 

sure 
# N/A Field Team 

Comments 
24 Are both high and low marsh plant 

species present? 
6 0 2   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

0 8 0 0 • Almost 
completely 
eroded. 

• Filled but not 
accreted to date. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward 
of the sill? 

2 5 1   

27 Are upland species colonizing the 
area behind the sill? 

1 6 1   

28 Is there evidence that the upper 
marsh area is mowed? 

0 8 0   

29 Has the marsh grown waterward 
completely against the sill? 

0 8 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all 
that apply) 

0 0 4 4 • May be some at 
different time of 
year. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or around 
the sill? 

6 1 1  • Not a lot. 
• Spat dies. 
• Some 

recruitment. 
32 Is macroalgae present on or 

around the sill?  
6 1 1   

33 If yes, is this problematic or 
concerning? Please explain. 

• It is covering the bags, may make oyster recruitment fail. 
• Covering the oyster bags. 
• Good thing - structure is oyster bags. 
• Doesn't seem problematic. 
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 Wetlands, Habitats, and Tidal Flow 
Continued 

# yes # no # not sure # N/A Field Team Comments 

34 Is there evidence of water passage 
through the sill and the ability for fish 
ingress and egress? 

7 0 1  • Lateral flow. 

35 If yes, how can you tell? • Ends are open. 
• Standing water on landward side of the sill. 
• Fish behind the sill. 
• Water is behind the sill. 
• Open on both ends and low sill but no gaps/openings.  
• But on either end only. 
• Observed fish (minimal) behind sill. 

36 If no, why not and is it a concern? • Maybe from water/waves from ICW. 
37 Is there a noticeable wrack line landward 

of the sill? 
4 4 0   

38 Is there noticeable trash in and around 
the sill area? 

0 8 0   

39 Are there any noticeable issues with the 
water quality (turbidity, erosion, 
stormwater runoff)? 

0 7 1   

40 If so, what are they? • Turbidity possible after storm events from fill material washing 
away. 

41 Please provide any additional comments 
or concerns regarding Wetlands, 
Habitats, and Tidal Flow on this site.   

• Wetlands establishment has been slow due to high energy of 
area and relative low elevation of sill.  Should be stabilized in 2-
3 years. 
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 Other # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process substantiated 
during and/or after construction?  Please explain 
and/or respond to each comment/concern that was 
made by your agency for this permit. 

 

43 Do you think this sill is functioning as intended? 4 1 3  • Yes kind of needs 
more grass. 

• Yes, but could use 
some help. 

44 Do you think a different structure would have 
performed/functioned better in this location? 

4 3 1  • But its not really 
doing much. 

45 If so, which one (bulkhead, riprap revetment, marsh 
toe protection riprap, groin, planting only, sheetpile 
sill, or no structure at all) and Why? 

 

46 Overall, do you think the wetland creation portion of 
the project has been successful? 

1 2 5  • Not sure maybe in 
a few years. 

• Somewhat, maybe 
eventually. 

• Not yet. 
47 Do you think this structure will continue to function 

into the future given expected sea level rise? 
3 1 4   

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

• Either too open/exposed or poor sediment source.  
Has resulted in no accretion and washing away of 
plantings.  Very silty area. 

• A new modification to extend the sill northwards is 
currently in the works.  Extending the sill should 
further buffer the high wake energy of the area. 

• This site may not be appropriate for an oyster bag 
sill.  

• Spartina alterniflora had to be replanted many 
times.  

• Very low and short structure.  Would like to see it 
extended and more oyster bags stacked on top.   
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General Permit No: 47575D 
Issue Date: May 02, 2007  
Sneads Ferry, NC 28460  
Waterbody: Chadwick Bay 
Onslow County  
 

• Install of Riprap Sill of broken cement 
• Sill – 100’x5’x2’  
• Maximum distance offshore – 10 feet  
• Shoreline Length – 150+’  

 
Notes or Conditions added to the Permit:  

• Max 5’ from NHW  
• 5’ Wide x100’ Long  
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Compiled Field Team Responses 
Date of Visit: 7-8-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team Comments 

1 Based upon the placement of the structure 
and your observations, has navigation of 
the adjacent waterbody been impacted by 
this structure?  

0 8 0   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement of 
rock on shallow water habitats? 

3 1 4   

3 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the rock's initial 
impacts/changes? 

• Move it off the beash a bit. 
• It does not appear that any marsh was created.  Appears to be a 

rip rap revetment.  Does not appear complete.  Aerial photos do 
not clearly show pre construction site conditions.   

• Not 100' long nor 5' wide, not much marsh created. Concrete 
pieces placed on "beach".   

• Rock appears to on the NHW line. 
4 Does the overall benefit of the marsh 

created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

2 1 2 3  

5 If no, how could the project have been 
modified to alleviate the concerns or issues 
surrounding the fill's initial 
impacts/changes? 

• This looks more like a revetment- only high marsh behind the 
concrete.  Does not appear to be wetland created.  Pre 
construction site conditions and abundance of marsh is 
unknown.   

6 Is the grade behind the sill still gently 
sloping? 

7 1 0  • I didn’t think it was 
originally.   

• Placed offshore of an 
escarpment. 

7 Are there any issues associated with the 
rock that you can observe today that 
concern you? 

• Gap actually is concerning. 
• Project not completed. 
• Starting to resemble a wall/landscape feature.  It’s to close to 

upland but not too tall or too wide. 
• Reused concrete slabs (not really a concern). 

8 Please provide any additional comments or 
concerns regarding Navigation or Fill on 
this site.   

• This is a very small marsh toe revetment.  The concrete blocks 
are placed right up against remnant high marsh.   

• This site may not be applicable. 
• Bad example of a marsh sill project. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# N/A Field Team 
Comments 

9 Is there evidence of erosion on this 
property? 

2 4 2   

10 If yes, describe the evidence, extent, and 
location? 

• Marsh is eroded back to high marsh. 
• Live oak at waters edge, no low marsh.   
• Nothing specific beachy shoreline with no low marsh.   
• Very minor if at all. 

11 Is erosion occurring on the adjacent 
properties? 

1 3 4   

12 If yes, describe the extent and location.   • Marsh is eroded back to high marsh.   
• Natural? Not sure of pre construction conditions.   
• Maybe-very beachy and a few downed trees and brush.   
• Not absent, neighbor has a rock wall installed.   

13 Is there a distinct shoreline offset 
between this property and the adjacent 
properties? 

0 7 1   

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

0 6 2   

15 Was the placement of the sill (relative to 
the existing shoreline margin) 
appropriate? 

0 5 3   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please check the 
appropriate box.   

0 7 1  • Sill on beach.   
• Marsh toe 

revetment, not a sill.   
• Need area for S. alt. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

17 Are other non-erosional impacts (positive 
and negative) observable on this property 
due to the installation of the sill? 

1 2 5   

18 If yes, please describe them. • There is high marsh above sill (patens). 
19 Are other non-erosional impacts (positive 

and negative) observable on the adjacent 
properties due to the installation of the 
sill? 

0 4 4   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 1 4 3   
22 If yes, please describe the damage.  • Unfinished. 

• Appears to not be complete. 
• Only 50' present with a large gap bw areas. 
• Not complete?   
• Large concrete blocks placed on shoreline - big gap (or missing 

pieces) to tree-  (~30' of structure remains). 
23 Please provide any additional comments 

or concerns regarding Erosion Control 
and Impacts on this site.   

• Just pieces on concrete placed at the edge of the s. patens.   
• Confusing to assess.  Not sure if the project was complete and 

do not have a clear idea about what pre construction site 
conditions were like.   
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low 
marsh plant species present? 

0 8 0  • Not within the "sill" area 
some S.alt on other side 
only high marsh present 
at sill.   

• 6 people all commented 
that it was high marsh 
present.   

• Low present on right of 
sill 

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

8 0 0 0  

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

0 5 3   

27 Are upland species 
colonizing the area behind 
the sill? 

5 1 2  • Yes; some live oaks 
have been present for a 
long time, nothing new 
though. 

• Not sure; they are 
present but were so 
before sill went in. 

• Some 404 but could 
have been pre existing. 

28 Is there evidence that the 
upper marsh area is mowed? 

1 6 1   

29 Has the marsh grown 
waterward completely 
against the sill? 

7 0 1   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 0 5 3  

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

4 4 0  • Yes but not many 
attached, most are in the 
surf area. 

32 Is macroalgae present on or 
around the sill?  

0 8 0   

33 If yes, is this problematic or 
concerning? Please explain. 
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 Wetlands, Habitats, and Tidal Flow 
Continued 

# yes # no # not 
sure 

# N/A Field Team Comments 

34 Is there evidence of water passage 
through the sill and the ability for fish 
ingress and egress? 

2 5 1   

35 If yes, how can you tell? • Very short sill (30' long) is just at the high tide line.    
• Height of sill.   
• Stain marks.    
• It's too high and dry.  The sill could have been effective and 

created a larger and more diverse marsh if it were placed 25+ 
offshore.   

36 If no, why not and is it a concern? • Seems to be rip rap revetment. 
• Not needed an patens behind rock.   
• Seems that land behind sill is too high for fish access - structure 

not for enough in water.   
• Too high up on shore, not available as fish habitat. 

37 Is there a noticeable wrack line 
landward of the sill? 

0 8 0   

38 Is there noticeable trash in and around 
the sill area? 

1 6 1  • No, but is a wrack line next 
to it.   

• There is one in the 
"incompleted area".  

• There is no noticeable 
wrack line.   

39 Are there any noticeable issues with the 
water quality (turbidity, erosion, 
stormwater runoff)? 

0 8 0   

40 If so, what are they? • The homowner mentioned that during storm events the adjacent 
wetlands channel some sediment out. 

41 Please provide any additional comments 
or concerns regarding Wetlands, 
Habitats, and Tidal Flow on this site.   

• There is a concern of the wetlands being mowed and the 
conversion to lawn grasses.  Project appears to be more of a rip 
rap revetment. 
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 Other # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency for 
this permit. 

 

43 Do you think this sill is functioning as intended? 4 0 4  • Yes; protecting 
marsh grass (patens) 
from erosion. 

44 Do you think a different structure would have 
performed/functioned better in this location? 

1 2 5   

45 If so, which one (bulkhead, riprap revetment, marsh 
toe protection riprap, groin, planting only, sheetpile 
sill, or no structure at all) and Why? 

• Sill further off shore or just marsh plantings. 
• Different structure!  More closely resembles rip rap 

revetment.   
• I do not think a structure is needed here.     
• This seems here like a marsh toe rip rap structure.   

46 Overall, do you think the wetland creation portion 
of the project has been successful? 

4 3 1  • Yes, success in high 
marsh restoration. 

• No; none observed. 
47 Do you think this structure will continue to function 

into the future given expected sea level rise? 
4 1 3   

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

• This should not have been permitted as a sill.    
• Does not appear to have had wetland created.  

Question the pre construction site conditions in 
relation to what species grew here and the amount of 
erosion.  Appears to be a rip rap revetment, not a sill.  

• Bad example of a project used for one GP.   
• Wall needs to be finished to fully protect property.   
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Major Permit No: 47-09  
Issue Date: April 15, 2009  
Swansboro, NC  
Waterbody: White Oak River 
Onslow County  
 

• The site is on the North and Northwest portion of Jones Island.  
• 2 oyster bag sills and a T Head Pier/Dock.  
• The sills are to be constructed of marl and 2 layers of recycled oyster shell bags with 

Spartina alterniflora plantings landward of the sill.  
• The Northeast sill is to be 150 feet long with a base width of 6 feet and be placed 80 feet 

waterward of the NHW line. The Northwest sill will be 250 feet long with a 6 foot base 
width and be placed 30 feet offshore.  

• 2 gaps in the Northwest sill and 1 gap in the Northeast sill.  
• A 5’x85’ pier with a 5’x20’ T-Head dock was also constructed. 
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Compiled Field Team Responses 
Date of Visit: 7-7-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team Comments 

1 Based upon the placement of the 
structure and your observations, has 
navigation of the adjacent waterbody 
been impacted by this structure?  

0 7 7   

2 Do you think the overall benefit of the 
marsh created, outweigh the initial 
impacts/changes due to the placement of 
rock on shallow water habitats? 

5 0 2  • Yes and No. 
• Yes - just planted so if it 

fills in will be great. 
• Yes - marsh is young due to 

recent plantings. 
3 If no, how could the project have been 

modified to alleviate the concerns or 
issues surrounding the rock's initial 
impacts/changes? 

• The distance from the shoreline could be an issue if this wasn't for 
a natural area.  It appears to be accreting that there is the potential 
for high ground to form.  If it was a private piece of property there 
could be issues.   

4 Does the overall benefit of the marsh 
created outweigh the initial 
impacts/changes from the fill used to 
create proper grade and depths?  

0 0 0 7  

5 If no, how could the project have been 
modified to alleviate the concerns or 
issues surrounding the fill's initial 
impacts/changes? 

• There was no fill other than the placement of the rock/oyster shell.  
There is accretion adjacent to significant erosion. 

6 Is the grade behind the sill still gently 
sloping? 

7 0   • Yes on north Side, No on 
south side. 

• Yes to the high bank. 
• Yes very flat. 

7 Are there any issues associated with the 
rock that you can observe today that 
concern you? 

• We like the oysters. 
• The oyster shell appears to be well inhabited. 
• I like the restored offshore natural oyster reefs as opposed to the 

sill design. 
• No. 
• None. 
• No. 

8 Please provide any additional comments 
or concerns regarding Navigation or Fill 
on this site.   

• Like the height of the sill.  Seems best as compared to others we 
have seen.  Will allow a large vegetative buffer because of distance 
offshore. 
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 Erosion Control and Impacts # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

7 0 0  • Yes, but maybe its not new erosion 
since the sill is new. 

10 If yes, describe the evidence, 
extent, and location? 

• On cliff behind the sill. 
• There is approximately 8-10 foot escarpment on the south side and 

approximately 1 foot on the north side.  
• Behind the sill marsh is being undercut and upland is scarped.  
• Bluff shoreline behind the sill. 
• South side - escarpment in back ~ 15 feet high, DWQ - 8-10 foot 

escarpment. 
11 Is erosion occurring on the 

adjacent properties? 
3 1 3   

12 If yes, describe the extent and 
location.   

• Adjacent to sills. 
• There are no adjacent properties, this is an island.  
• Behind the sill, marsh is being undercut and upland is scarped. 
• Undercut marsh escarpments. 
• Seems to be a setback on. 

13 Is there a distinct shoreline offset 
between this property and the 
adjacent properties? 

3 2 2  • Yes and no - slight on property from 
end of sill particularly on the north 
side. There is a slight one on the 
south side.  Eventually it can take on 
that marsh form. 

14 Has the sill created new uplands 
(land above the high water mark) 
behind it?  

0 5 2  • Not sure - sediment being deposited 
from failing bluff. 

15 Was the placement of the sill 
(relative to the existing shoreline 
margin) appropriate? 

6 0 1  • Yes - seems a bit far, but works with 
the tides. 

  # 
too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please 
check the appropriate box.   

0 0 0   

  # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts 
(positive and negative) observable 
on this property due to the 
installation of the sill? 

3 1 3   

18 If yes, please describe them. • Oysters, fisheries habitat, trapping sediment (similar to a breakwater). 
• Silting in behind the south sill. 
• Sill provides habitat and attenuation. 

19 Are other non-erosional impacts 
(positive and negative) observable 
on the adjacent properties due to 
the installation of the sill? 

2 2 3   

20 If yes, please describe them. • Oysters, fisheries habitat, trapping sediment (similar to a breakwater). 
• Oyster habitat. 

21 Is the structure damaged? 0 7 0   
22 If yes, please describe the damage.   
23 Please provide any additional 

comments or concerns regarding 
Erosion Control and Impacts.   

• Dead trees left in gaps on south side.  Potential sediment trap and fish 
blocker. 

• At least giving the high bank some additional stabilization.   
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 Wetlands, Habitats, and 

Tidal Flow 
# yes # no # not 

sure 
# N/A Field Team Comments 

24 Are both high and low 
marsh plant species 
present? 

5 2   • Yes only at north side. 
• No - only Spartina 

species that have been 
recently planted. 

• Yes on north side, No on 
south side. 

• No - low marsh only. 
• Yes. 
• Yes on north, No on 

south. 
• Yes - some on south side. 

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and 
patchy? 

0 4 3 0 • Sparse and Patchy. 
• Dense and Patchy - older 

plantings seem denser. 
Mostly sparse newer 
plantings though. 

• Patchy. 
• Patchy and sparse - it was 

just planted. 
• Patchy - new project. 
• Recently planted. 
• Patchy and sparse. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

5 1 1  • Yes mostly on south side, 
created tombolo.   

• Yes particularly on the 
south side. 

• Yes minor. 
27 Are upland species 

colonizing the area behind 
the sill? 

0 6 1  • No - still a new project. 

28 Is there evidence that the 
upper marsh area is 
mowed? 

0 7 0   

29 Has the marsh grown 
waterward completely 
against the sill? 

0 7 0  • In some places. 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 0 6 1 • Waterward on north side, 
neither on south side. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

7 0 0  • Yes - sill made of bags of 
oyster that is collecting 
spat. 

• Minor. 
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 Wetlands, Habitats, and Tidal Flow 

Continued 
# yes # no # not sure # N/A Field Team Comments 

32 Is macroalgae present on or around the 
sill?  

3 3 1   

33 If yes, is this problematic or 
concerning? Please explain. 

• No. 
• No- a real good thing. 
• Not sure. 

34 Is there evidence of water passage 
through the sill and the ability for fish 
ingress and egress? 

7 0 0  • Yes at high tide. 

35 If yes, how can you tell? • I can see it. 
• There are breaks in the sill.  Sill is low enough that the marsh area 

is regularly inundated at high tide as well.  
• Evidence of tidal scarp behind sill. 
• Gaps and open on ends. 
• Drop downs periodically in the structure. 
• Openings. 
• Tide marks, wrack and debris lines. 

36 If no, why not and is it a concern?  
37 Is there a noticeable wrack line 

landward of the sill? 
5 2 0   

38 Is there noticeable trash in and around 
the sill area? 

0 7 0   

39 Are there any noticeable issues with 
the water quality (turbidity, erosion, 
stormwater runoff)? 

1 5 1   

40 If so, what are they? • Boat traffic?  There is a large escarpment that may still erode to 
create more fill.  There was some turbidity on the south side, but 
could from boat traffic. 

• Upland runoff over bluff on south side. 
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow on 
this site.   

• The sills are very low to provide shoreline protection while trying 
to create oyster habitat.  The elevation is great for fish movement 
along with the breaks.  

• Good diversity of habitat. 
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 Other # 
yes 

# 
no 

# not 
sure 

# 
N/A 

Field Team Comments 

42 For this question, please refer back to the original 
permit packet.  Were the comments/concerns your 
agency made during the permit process substantiated 
during and/or after construction?  Please explain 
and/or respond to each comment/concern that was 
made by your agency for this permit. 

 

43 Do you think this sill is functioning as intended? 6 0 1  • Yes/not sure - time will 
tell but it seems to be 
creating marsh. 

• Yes a little early to tell 
but appears to be off to 
a good start. 

• Yes – localized. 
44 Do you think a different structure would have 

performed/functioned better in this location? 
1 1 5   

45 If so, which one (bulkhead, riprap revetment, marsh 
toe protection riprap, groin, planting only, sheetpile 
sill, or no structure at all) and Why? 

 

46 Overall, do you think the wetland creation portion of 
the project has been successful? 

3 1 3  • Not sure -too soon. 
• Yes/not sure - some 

plantings are taking.  
Again, time will tell.  

• Yes still early but think 
it will work. 

• Maybe eventually - 
localized protection. 

47 Do you think this structure will continue to function 
into the future given expected sea level rise? 

4 0 3  • No/not sure - the low 
elevation may need to 
be altered. Especially 
with the significant 
escarpment on the south 
side.  

• Yes on North side, No 
on South side. 

• Not sure - hard to say 
due to elevation of the 
structure. 

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

• Think sediment from bluff on south side will cover 
marsh.  Also think gaps are too wide and will allow 
erosion behind sill to continue.   

• I like the gaps at the downed trees and that they 
remained in place.  The sill is not great protection for 
the high bank, but it will create a buffer eventually to 
help with some of the wave energy.   
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Major Permit No: 50-03  
Issue Date: April 11, 2003  
Oriental, NC 28571  
Waterbody: Neuse River 
Pamlico County  
 

• 653 feet of offshore rock sill, 313 feet of rock riprap and to place riprap waterward of 93 
feet of existing marsh.  

• The sill consists of 2 sections – one 240 foot long section adjacent to the coastal wetlands 
on the eastern side of the property and one 413 foot long section adjacent to the marsh on 
the western side of the lot.  

• The eastern sill would have one opening to allow tidal flow.  
• 200 feet of shoreline are already stabilized by riprap in the middle of the property. The 

property to the east is protected by extensive riprap and to the west is undeveloped. The 
shoreline is natural clay bank with evidence of severe erosion. 
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Compiled Field Team Responses 
Date of Visit: 6-30-10 
 Navigation, Rock, and  Fill # yes # no # not 

sure 
# N/A Field Team 

Comments 
1 Based upon the placement of the structure and 

your observations, has navigation of the adjacent 
waterbody been impacted by this structure?  

0 8 1   

2 Do you think the overall benefit of the marsh 
created, outweigh the initial impacts/changes due 
to the placement of rock on shallow water 
habitats? 

7 0 1   

3 If no, how could the project have been modified 
to alleviate the concerns or issues surrounding the 
rock's initial impacts/changes? 

• Use less rock.  Revetment is huge. 

4 Does the overall benefit of the marsh created 
outweigh the initial impacts/changes from the fill 
used to create proper grade and depths?  

6 0 2 1  

5 If no, how could the project have been modified 
to alleviate the concerns or issues surrounding the 
fill's initial impacts/changes? 

• Could have more drop downs. 

6 Is the grade behind the sill still gently sloping? 7 0 2   
7 Are there any issues associated with the rock that 

you can observe today that concern you? 
• None-good habitat for fish, some oyster colonization. 

8 Please provide any additional comments or 
concerns regarding Navigation or Fill on this site.  

• No navigation issues; fill was adequate to establish marsh 
(low, high) and graded into riparian zone.   

• Some erosion of marsh fill has occurred landward of 
sill/marsh revetment but not significant and not affecting 
marsh function.   

• More breaks should have been placed on sill sections.   
• Good functioning site. 
• Site was highly eroded prior to construction.  Marsh and 

fill planting was most likely appropriate.   
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 Erosion Control and Impacts # yes # no # not sure # N/A Field Team Comments 
9 Is there evidence of erosion on this 

property? 
5 3 1   

10 If yes, describe the evidence, 
extent, and location? 

• Some eroded marsh at opening beside riprap shoreline.  
• A bit-except inland, behind previously existing riprap.  Along the 

natural marsh area between the sills. under cutting of marsh substrate.   
• Marsh is under at behind sill and on end of right sill.   
• Under marsh hummocks.   

11 Is erosion occurring on the 
adjacent properties? 

2 3 4   

12 If yes, describe the extent and 
location.   

• Natural shoreline on right side is eroding and has woody debris but 
this is natural.   

• All riprap revetment adjacent to sill on both sides.  
• Covered in rip rap. 
• To left-no-riprap unknown the right.   
• Entire shoreline with debris and sharp incline on completely armored.   

13 Is there a distinct shoreline offset 
between this property and the 
adjacent properties? 

2 4 3   

14 Has the sill created new uplands 
(land above the high water mark) 
behind it?  

1 6 2  • But Phragmities. 
• Might accummulate 

seed. 
15 Was the placement of the sill 

(relative to the existing shoreline 
margin) appropriate? 

8 0 1   

  # too 
far 

# too 
close 

# other   

16 If you answered "No", please 
check the appropriate box.   

0 0 0   

  # yes # no # not sure # N/A Field Team Comments 
17 Are other non-erosional impacts 

(positive and negative) observable 
on this property due to the 
installation of the sill? 

4 1 4   

18 If yes, please describe them. • Phrag present.   
• Oysters- some marsh area increased phragmities!   
• Oyster recruitment on the sill, marsh expansion. 
• Oyster. 
• Sedimentation reduced for stabilization of shore. 

19 Are other non-erosional impacts 
(positive and negative) observable 
on the adjacent properties due to 
the installation of the sill? 

0 1 8   

20 If yes, please describe them.  
21 Is the structure damaged in any 

way? 
0 8 1   

22 If yes, please describe the damage.  • Does not appear damaged. 
23 Please provide any additional 

comments or concerns regarding 
Erosion Control and Impacts on 
this site.   

• Revetment sill and marsh toe revetment all effective for upland erosion 
control; only sill/marsh for revetment are effective in allowing 
continuation of marsh/riparian buffer and connecting zones. 
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 Wetlands, Habitats, and 
Tidal Flow 

# yes # no # not 
sure 

# N/A Field Team Comments 

24 Are both high and low 
marsh plant species present? 

9 0 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team Comments 

25 Does the marsh behind the 
sill appear continuous and 
dense, or sparse and patchy? 

9    • Dense on one side, patchy 
on the other. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

26 Has there been any 
noticeable sediment 
accumulation landward of 
the sill? 

3 1 5   

27 Are upland species 
colonizing the area behind 
the sill? 

3 4 1  • As designed in riparian 
zone upland sp. Have not 
colonized former marsh 
areas.  

• Not yet. 
28 Is there evidence that the 

upper marsh area is mowed? 
0 9 0   

29 Has the marsh grown 
waterward completely 
against the sill? 

6 2 1  • As planted as such-have 
lost 5-10' since initial 
stabilization. 

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team Comments 

30 Is SAV present landward or 
waterward of the sill?  
(Circle all that apply) 

0 0 2 7 • Not likely; high energy. 

  # yes # no # not 
sure 

# N/A Field Team Comments 

31 Are oysters present on or 
around the sill? 

8 0 1   

32 Is macroalgae present on or 
around the sill?  

9 0 0   

33 If yes, is this problematic or 
concerning? Please explain. 

• No. 
• No. 
• No. 
• No. 
• No. 
• No. 
• Not a lot of oysters. 
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 Wetlands, Habitats, and Tidal 
Flow Continued 

# yes # no # not sure # N/A Field Team Comments 

34 Is there evidence of water passage 
through the sill and the ability for 
fish ingress and egress? 

8 0 1   

35 If yes, how can you tell? • Around edges a opening dropdown on one of the sills.   
• Open water.  
• Water behind sill.  
• Fishes present.     
• Open on one end at sill 1- not good at sill 2 except at higher tides and 

at one end.   
• Drop downs water behind sill.   
• Drop downs but could be more of them.  Break and ends. 

36 If no, why not and is it a concern? • Could be modified in design to create openings (offsets) for better fish 
passage and still have shoreline stabilized. 

37 Is there a noticeable wrack line 
landward of the sill? 

2 4 3   

38 Is there noticeable trash in and 
around the sill area? 

0 8 1   

39 Are there any noticeable issues 
with the water quality (turbidity, 
erosion, stormwater runoff)? 

0 7 2   

40 If so, what are they?  
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal 
Flow on this site.   

• Great habitat and flow Spartina is tall and healthy.    
• One sill has active water flow behind the sill, the second sill does not 

look like it has active water flow.     
• Wetlands areas are very diverse and new species have volunteered in 

low marsh graded into high marsh/shrub zone/upland as designed-tidal 
flow adequate to sustain very healthy marsh.   

 
 Other # yes # no # not 

sure 
# N/A Field Team 

Comments 
42 For this question, please refer back to the original 

permit packet.  Were the comments/concerns 
your agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency 
for this permit. 

 

43 Do you think this sill is functioning as intended? 9 0 0   
44 Do you think a different structure would have 

performed/functioned better in this location? 
0 7 2   

45 If so, which one (bulkhead, riprap revetment, 
marsh toe protection riprap, groin, planting only, 
sheetpile sill, or no structure at all) and Why? 

• High energy site-significant storm impacts to site would 
not alter the design, except for drop down could be 
improved for better fish passage bulkhead/revetment 
would not/does not allow sustenance of marsh shoreline 
nor provide diversity of habitat.   

• Maybe revetment however this allowed marsh 
propagation. 

 
 
 
 



Appendix 8.1 

 129

 Other Continued # yes # no # not sure # N/A Field Team Comments 
46 Overall, do you think the 

wetland creation portion of 
the project has been 
successful? 

9 0 0   

47 Do you think this structure 
will continue to function into 
the future given expected sea 
level rise? 

5 0 4  • Depends on how much land 
sinks. 

48 Please provide any additional 
concerns and/or comments in 
regards to this site location.  

• Project will accommodate shoreline protection and migration with sea level 
rise projectors but will not provide protection for much increase in SLR for 
house for very long given low elevation of marsh landward of sill.     

• Nice site but our concerned about sediment deposits directly behind the sill 
almost will be a barrier to having more sand distribute itself behind the sill 
area.   

• Good demonstration site for comparison bw sill, revetment, rip rap.  No 
marsh behind rip rap.   

• The fetch and elevation of the site seem to require shoreline protection.  
The sill seems appropriate.   
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Major Permit No: 42-00-11  
Issue Date: October 25, 2005  
North Topsail Beach, NC  
Waterbody: Stump Sound 
Onslow County  
 

• A stone sill 80 feet long already exists on the west side of the property.  
• A rock sill 62 feet long was constructed east of the existing sill with a bottom width of 8 

feet.  
• At the east end, the sill tapers to a bottom width of 6.5 feet and lower crest elevation. 

This is to allow for space between the existing marsh island/spit and sill. The taper will 
prevent restrictions of navigation.  

• Extend 12 feet, on average from normal high water and a maximum of 20 feet waterward 
of normal high water.  

• The area landward of the sill will be filled, graded, and planted with appropriate marsh 
vegetation, utilizing 130 cubic yards of sand within 618 square feet. 
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Compiled Field Team Responses 
Date of Visit: 7-8-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody 
been impacted by this structure?  

0 9 0   

2 Do you think the overall benefit of the marsh created, 
outweigh the initial impacts/changes due to the 
placement of rock on shallow water habitats? 

6 0 3   

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the rock's 
initial impacts/changes? 

• Would like to see sill father offshore. 
• Protect marsh island left in front at rocks on N. 

end. 
• No impact on shallow water habitat. 

4 Does the overall benefit of the marsh created outweigh 
the initial impacts/changes from the fill used to create 
proper grade and depths?  

5 0 4 0  

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the fill's 
initial impacts/changes? 

 

6 Is the grade behind the sill still gently sloping? 6 1 2  • Very narrow 
wetlands zone 
landward of this sill. 

7 Are there any issues associated with the rock that you 
can observe today that concern you? 

• Sill elevation adequate for flushing/circulation 
/erosion control. 

• Because a bulkhead exists behind sill, so grades 
are incidental. 

• Bulkhead and riprap behind sill with 10' to 30' of 
marsh between. 

8 Please provide any additional comments or concerns 
regarding Navigation or Fill on this site.   
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 Erosion Control and Impacts # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

9 Is there evidence of erosion on this 
property? 

1 6 2   

10 If yes, describe the evidence, extent, and 
location? 

• Area behind gap is eroding.   
• If any just a little under or on other side of pier.     
• Not currently.   
• There is a rip rap revetment head that were put in after the 

construction of the sill. Why?   
• Site has been stabilized. 

11 Is erosion occurring on the adjacent 
properties? 

1 7 1   

12 If yes, describe the extent and location.   • Erosion forces still present.   
• Marsh is scarped but erosion doesn’t seem to be too big an 

issue. 
13 Is there a distinct shoreline offset between 

this property and the adjacent properties? 
2 7 0   

14 Has the sill created new uplands (land 
above the high water mark) behind it?  

1 6 1  • He has done a lot of work 
on his own.   

15 Was the placement of the sill (relative to 
the existing shoreline margin) appropriate? 

4 4 1  • Yes, appropriate but if 
further out in the water 
there would be more low 
marsh.   

• Yes; I think so.  Maybe 
could have been placed 
landward by ~5'.     

• Narrow zone at correct 
location. 

  # 
too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the 
appropriate box.   

0 4 0  • Move sill waterward and 
remove bulkhead. 

  # 
yes 

# no # not 
sure 

# 
N/A 

Field Team Comments 

17 Are other non-erosional impacts (positive 
and negative) observable on this property 
due to the installation of the sill? 

3 4 2   

18 If yes, please describe them. • Oysters marsh area. 
• Habitats/WQ benefits. 
• Oyster recruitment,, fish utilization. 

19 Are other non-erosional impacts (positive 
and negative) observable on the adjacent 
properties due to the installation of the sill? 

0 5 4   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 9 0   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and 
Impacts on this site.   

• Why was marsh island left on outside of sill?  Presence of 
bulkhead is problematic. 
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 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh plant 
species present? 

8 1 0   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

9 0 0 0 • Dense but could 
be from un-
permitted fill. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward of 
the sill? 

1 2 6   

27 Are upland species colonizing the 
area behind the sill? 

5 2 2  • Not sure; seemed 
to be planted by 
homeowner. 

28 Is there evidence that the upper 
marsh area is mowed? 

1 7 1  • No there is a 
bulkhead. 

29 Has the marsh grown waterward 
completely against the sill? 

9 0 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all 
that apply) 

0 1 6 2  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present? 8 0 1   
32 Is macroalgae present?  6 3 0   
33 If yes, is this problematic or 

concerning? Please explain. 
 

34 Is there evidence of water passage 
through the sill and the ability for 
fish ingress and egress? 

9 0 0   

35 If yes, how can you tell? • See them behind sill. 
• There is a break between the two "phrases" of sill creation.    
• One drop down. 
• Opening in / near middle of structure. 
• Gaps. 
• Opening could have been more and further out. 
• Water flowing behind the sill.   
• There is an opening in the sill. 

36 If no, why not and is it a concern?  
37 Is there a noticeable wrack line? 1 7 1   
38 Is there noticeable trash? 0 8 1   
39 Are there any noticeable issues 

with the water quality (turbidity, 
erosion, stormwater runoff)? 

0 8 1   

40 If so, what are they?  
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow 
on this site.   
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 Other # yes # no # not 

sure 
# N/A Field Team 

Comments 
42 For this question, please refer back to the original 

permit packet.  Were the comments/concerns your 
agency made during the permit process 
substantiated during and/or after construction?  
Please explain and/or respond to each 
comment/concern that was made by your agency 
for this permit. 

 

43 Do you think this sill is functioning as intended? 9 0 0   
44 Do you think a different structure would have 

performed/functioned better in this location? 
4 1 4   

45 If so, which one (bulkhead, riprap revetment, marsh 
toe protection riprap, groin, planting only, sheetpile 
sill, or no structure at all) and Why? 

• Construction of sill and bulkhead ~15' landward 
isolation wetlands zone and disallows landward 
migration of wetlands/intertidal zone over time 
duplicated - should have disallowed bulkhead into this 
location.   

• Natural veg plantings with oyster reefs. 
• Just plantings.   
• Would like them placed further offshore. 

46 Overall, do you think the wetland creation portion 
of the project has been successful? 

9 0 0   

47 Do you think this structure will continue to function 
into the future given expected sea level rise? 

4 4 1   

48 Please provide any additional concerns and/or 
comments in regards to this site location.  

• The rip rap revetment and the bulkhead seem to be 
unnecessary.   

• But not much marsh buffer between bulkhead and sill. 
• Could have been placed waterward a bit.  Really lift 

sill height/size.   
• Existence of bulkhead behind sill leaves marsh as 

where to retreat to .  Given performance of adjacent 
natural properties, I don’t see why rocks were needed.   

• Bulkhead constructed in vicinity of MHW or slightly 
higher in elevation.  Not needed for environmental 
control.   

• This sill has fairly high species diversity and active 
fish utilization.  It seems appropriately constructed, 
but due to lack of erosion of surrounding properties, I 
don’t think the sill was necessary.     

 
 
 
 
 



Appendix 8.1 

 135

 

Major Permit No: 42-00-07  
Issue Date: January 22, 2003  
Columbia, NC 27925  
Waterbody: Albermarle Sound 
Tyrrell County  
 

• 424 stone sill an average of 14 feet waterward of the normal water level and base width 
of 12.6 feet. The sill will be 3.57 feet high and extend 1 foot above normal high water 
level.  

• Approximately 250 cubic yards of clean fill placed behind the sill, graded, and planted 
with suitable marsh species to stabilize the shoreline and reduce/prevent erosion.  

• A 10 foot wide opening at the western end and a 5 foot long opening at the eastern end 
(where the sill overlaps 20 feet of existing riprap revetment) will allow water to flow 
through the created coastal wetland.  
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Compiled Field Team Responses 
Date of Visit: 7-20-10 
 Navigation, Rock, and  Fill # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

1 Based upon the placement of the structure and your 
observations, has navigation of the adjacent waterbody 
been impacted by this structure?  

0 8 0   

2 Do you think the overall benefit of the marsh created, 
outweigh the initial impacts/changes due to the placement 
of rock on shallow water habitats? 

4 2 2   

3 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the rock's 
initial impacts/changes? 

• Should be dropdowns/breaks to allow water 
movement, cut off unless storm. 

• No fill was needed. 
• Are they really needed. 

4 Does the overall benefit of the marsh created outweigh the 
initial impacts/changes from the fill used to create proper 
grade and depths?  

3 2 2 1  

5 If no, how could the project have been modified to 
alleviate the concerns or issues surrounding the fill's initial 
impacts/changes? 

• Storms would have filled in. How many storms?  
• No fill was needed. 
• Further offshore?  
• Natural marsh is present on adjacent 

properties…so not gone. 
6 Is the grade behind the sill still gently sloping? 7 1 0   
7 Are there any issues associated with the rock that you can 

observe today that concern you? 
• No openings. 
• Area is adjacent to uplands. 
• No gaps. 
• Presence.   
• Gaps should have been installed in sill.  
• No dropdowns/offsets. 

8 Please provide any additional comments or concerns 
regarding Navigation or Fill on this site.   

• No gaps or fish passages. 
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 Erosion Control and Impacts # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

9 Is there evidence of erosion on this property? 3 3 2   
10 If yes, describe the evidence, extent, and location? • Erosion occurring on shoreline opposite structure 

(other side of dock). 
• Aggressive upstream along wooded shoreline. 
• Old tree stumps in sound. 

11 Is erosion occurring on the adjacent properties? 7 0 1   
12 If yes, describe the extent and location.   • Erosion occurring on shoreline opposite structure 

(other side of dock).   
• Aggressive upstream along wooded shoreline. 
• Old tree stumps in sound. 
• To left (if facing water) dead cypress in water.   
• At end of sill probably natural events. 
• Lots of stumps, dead trees. 
• On adjacent areas of the sill. 

13 Is there a distinct shoreline offset between this 
property and the adjacent properties? 

6 1 1   

14 Has the sill created new uplands (land above the 
high water mark) behind it?  

4 1 3  • Done because of 
fill. 

• According to 
homeowner it 
has. 

• No, will with 
time.   

15 Was the placement of the sill (relative to the 
existing shoreline margin) appropriate? 

4 0 4   

  # too 
far 

# too 
close 

# 
other 

  

16 If you answered "No", please check the appropriate 
box.   

0 0 0   

  # yes # no # not 
sure 

# 
N/A 

Field Team 
Comments 

17 Are other non-erosional impacts (positive and 
negative) observable on this property due to the 
installation of the sill? 

3 1 4   

18 If yes, please describe them. • Accreted land behind sill. 
• Presence of phrag; very dense marsh compared to 

adjacent natural. 
• Thriving dense wetland area has been created. 

19 Are other non-erosional impacts (positive and 
negative) observable on the adjacent properties due 
to the installation of the sill? 

0 3 5   

20 If yes, please describe them.  
21 Is the structure damaged in any way? 0 7 1   
22 If yes, please describe the damage.   
23 Please provide any additional comments or 

concerns regarding Erosion Control and Impacts on 
this site.   

 

 
 
 
 



Appendix 8.1 

 138

 Wetlands, Habitats, and Tidal 
Flow 

# yes # no # not 
sure 

# N/A Field Team 
Comments 

24 Are both high and low marsh plant 
species present? 

7 0 1   

  # Dense # Patchy # Other # No 
marsh 

Field Team 
Comments 

25 Does the marsh behind the sill 
appear continuous and dense, or 
sparse and patchy? 

8 0 0 0 • Phrag. 

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

26 Has there been any noticeable 
sediment accumulation landward of 
the sill? 

6 0 2   

27 Are upland species colonizing the 
area behind the sill? 

6 1 1   

28 Is there evidence that the upper 
marsh area is mowed? 

2 6 0   

29 Has the marsh grown waterward 
completely against the sill? 

8 0 0   

  # 
Landward 

# 
Waterward 

# 
Neither 

# Not 
Sure 

Field Team 
Comments 

30 Is SAV present landward or 
waterward of the sill?  (Circle all 
that apply) 

0 0 3 5  

  # yes # no # not 
sure 

# N/A Field Team 
Comments 

31 Are oysters present on or around the 
sill? 

0 7 1   

32 Is macroalgae present on or around 
the sill?  

3 4 1   

33 If yes, is this problematic or 
concerning? Please explain. 

 

34 Is there evidence of water passage 
through the sill and the ability for 
fish ingress and egress? 

2 5 1   

35 If yes, how can you tell? • Water behind sill. 
• Personal observation (rip pap is not a watertight structure).   
• Water puddling. 

36 If no, why not and is it a concern? • Only openings at far ends but does overtop with waves. 
• Limited access. 
• Vegetation is thick to sill. 

37 Is there a noticeable wrack line 
landward of the sill? 

0 4 4   

38 Is there noticeable trash in and 
around the sill area? 

0 7 1   

39 Are there any noticeable issues with 
the water quality (turbidity, erosion, 
stormwater runoff)? 

0 6 2   

40 If so, what are they? • "high turbidity" exists along this shoreline. 
41 Please provide any additional 

comments or concerns regarding 
Wetlands, Habitats, and Tidal Flow 
on this site.   

• Installed sill should have gaps every 100' to ensure some shallow 
habitat behind sill is maintained/created. 
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 Other # 

yes 
# 
no 

# not 
sure 

# 
N/A 

Field Team 
Comments 

42 For this question, please refer back to the original permit 
packet.  Were the comments/concerns your agency made 
during the permit process substantiated during and/or after 
construction?  Please explain and/or respond to each 
comment/concern that was made by your agency for this 
permit. 

 

43 Do you think this sill is functioning as intended? 6 0 2  • Too well though 
shoreline is 
stabilized but is 
starting to fill in 
and becomes 
higher ground. 

44 Do you think a different structure would have 
performed/functioned better in this location? 

2 2 4   

45 If so, which one (bulkhead, riprap revetment, marsh toe 
protection riprap, groin, planting only, sheetpile sill, or no 
structure at all) and Why? 

• Maybe riprap revetment. 
• Natural plantings. 
• The installed sill should have gaps to ensure 

some shallow water habitat was created. 
46 Overall, do you think the wetland creation portion of the 

project has been successful? 
7 0 1   

47 Do you think this structure will continue to function into 
the future given expected sea level rise? 

5 0 3   

48 Please provide any additional concerns and/or comments 
in regards to this site location.  

• Phrag.   
• Rocks better than rip rap revetment on adjacent 

property but looks worse than the property on 
other adjacent.     

• Seems to be a good project- hate to see 
phragmites falling over - still elevation still a 
bit high in my opinion.   

 
 



@INREPLYREFERTO

DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS

Washington Regulatory Field Office
Post Office Box 1000

Washington, North Carol ina 27889-1000

August 31,2010

Regulatory Division

Mr. James H. Gregson, Director
North Carolina Division of Coastal Management
400 Commerce Avenue
Morehead City, North Carolina 28557

Dear Mr. Gregson,

This correspondence is in reference to the Marsh Sill Evaluation Project initiated by the
Policy and Planning Section of your agency. The purpose of the project was to conduct onsite
evaluations of existing sill projects that have been perrnitted in the state and to generare
discussion among review and commenting agencies concerning the eftectiveness of the structures
and potential adverse impacts associated with their construction. The evaluation and comments
may be used to develop regulations designed to facilitate use of these marsh enhancement
breakwaters in North Carolina.

The U.S. Army Corps of Engineers Regulatory Division staffissued permits for activities on
the sites that we visited during the evaluation project throughout coastal North Carolina.
However, due to the potential for adverse impacts to a variety of resowces under our jurisdiction,
we typically reviewed these permit applications on an individual basis. The structures vary
widely io tru" of structure, construction techniques and habitat type impacted. As stated in ow
March 17,2004 correspondence to Congressman Walter B. Jones (attached) in response to
previous inquiries concerning this subject, each project involved extensive site selection review,
interagency pre-application consultation and resource agency review. During review of the
project proposals, the Corps determined that the sites were appropriate for the proposed activity
and that proposed work would not result in significant adverse impacts to the human
environment. I am very concemed that future activities authorized under a less rigorous permit
review process would not benefit from the same level of expertise, planning and commi ent as
the past projects.

For the past several months, I have attended interagency meetings in which the North
Carolina Division of Coastal Management discussed the merits of the proposed State general
perrnit for marsh sills. There were mrmerous State and Federal agency resource managers in
attendance at these meetings and most agreed that these projects should continue to be reviewed
on a case-by-case basis. In our 2004letter (enclosed), we identified 13 issues that require
extensive review and which preclude the Corps from developing a more expedited permit
process to authorize these projects. Those concerns have not been alleviated. The Corps
continues to be concerned that it would not be in the best interest ofthe public to expedite the
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processing of a Deparhent of the Army pennit for activities that may individually and
cumulatively result in significant impacts to the human environment.

Thank you for your efforts to facilitate discussion of this topic. We value our agency
coordination and look forward to future interaction. If you have any questions, please contact me
at telephone (9 10)25 I -4627 .

Sincerely,
\ ' t ,n. \r n

d?JLacl1rcX 
w\-tJa^-

Tracey L. Wheeler
Regulatory Project Manager
Washington Regulatory Field Office

Copy Furnished with enclosure:

Steve Underwood, Assistant Director, Policy & Planning
North Carolina Division of Coastal Manasement
1638 Mail Service Center
Raleigh, NC 27699-1638

John Fear, Research Coordinator
Norttr Carolina Coastal Reserve
101 Pivers Island Road
Beaufort, NC 28516

Bonnie Bendell, Coastal Engineer
North Carolina Division of Coastal Management
1638 Mail Service Center
Raleigh, NC 27699-1638
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DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS

Washington Regulatory Field Office
Post Office Box 1000

Washington, Norih Carol ina 27889-1000
IN REPLY REFER TO

March 17,20M

Honorable Walter B. Jones
House of Representatives
Washington, DC 20515

Dear Mr. Jones:

Thank you for your inquuy ofMarch 2,2004,regarding a request by the North Carolina Coastal
Federation for the development of a U.S. Anny Corps of Engineers, Wilmington District regional
general permit to expedite permit applications for the constuction of riprap sills within navigable
waters of the United States in North Caroiina. The purpose of this correspondence is to inform you
of our interests in this matter.

Over the years, my Regulatory Division staff has issued permits for these types of activities
throughout coastal North Carolina. However, due to the potential for adverse impacts to a variety of
resources under ourjurisdiction, we have {ypically reviewed these permit applications on an
individual basis. It is important to note that the majority ofthe past pdects were engineered and
developed through the Coastal Federation andlor the North Carolina Sea Grant programs. The
permitting of these activities occurred in a relatively short period of time, generally 60 to 90 days,
and most projects were implemented under the direct supervision of Coastal Federation or Sea Grant
staff. Each project involved extensive sitE selection review, interagencypre-application consultation
and application review. I am very concerned that future activities authorized under a new regional
general permit would not benefit from the same level of expertise, planning and comminnent as the
past projects.

On December 8,2003 , my Regulatory Division staff attended a stakeholders meeting to discuss
the merits of the proposed State general permit that the North Carolina Division of Coastal
Management had been directed to develop. There were numerous State and Federal agency resource
managers in attendance at this meering and most agreed that these types ofprojects should be
reviewed on a case-by-case basis. Many major issues havs been identified that preclude the
development of a Wilmington District regional general permiq including but not limited to: 1) public
safety; 2) navigation; 3) impacts to endangered species; 4) destruction ofEssential Fish Habitat; 5)
deskuction of submerged aquatic vegetation; Q impacts to near-shore cultural resources; 7) impacts
to water qualtry; 8) conversion of productive, shallow-water habitat to another use; 9) the focusing
of erosive forces onto neighboringproperties; 10) commitnent to long-term maintenance; 11)
adequate rnonitoring; 12) adequate tracking of the success of these projects; 13) implementation of
contingency measures should the projects fail; and 14) future regulatory enforcement concerns
should additional fill material or structues be placed within the permit area.
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Please be ar'vare that many of the above issues are govemed by other important Federal laws of
which I am chargedto consider. I am also concerned that each applicant will differ in motive,
interest and ability to comply with the required permit conditions, and many will lack the
commitment and resources to adequately maintain the projects. Rip rap sills are included as an
activity that could be covered under State Programmatic General Permits in Virginia, Delaware,
Pennsylvani4 and Maryland. However, coordination with our sister districts revealed that most
riprap sills are disqualified from general permit due to issues such as navigation and Essential Fish
Habitat. For these reasons, the WilmingtonDistrict does not believe that the development of a
regional general permit forriprap sills would satisfy our coordination responsibilities with other
State and Federal agencies, nor would it be in the best interest of the public to expedite the
processing of a Deparhnent of the Arrry permit for acfivities that may individually and cumulatively
result in significant impacts to the human environment.

Thank you for your time and cooperation. As always, your interest in this matter, our regulatory
program, and all Wilmington Districtmatters is greatly appreciated.

Sincerely,

Charles R. Alexander, Jr.
Colonel, U.S. Army
Distict Engineer
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North Carolina

Beverly Eaves Perdue
Governor

MEMORANDUM:

TO:

FROM:

DATE:

SUBJECT:

Bonnie Bendel l ,  DCM
John Fear ,  DCM NERRS

Jessi  O'Neal
Kevin Hart
Anne Deaton
Div is ion of  Mar ine F isher ies

August 3I,2O7O

DMF summary on the marsh s i l l  survey

Department of Environment and Natural Resources
Division of Marine Fisheries

Dr. Louis B. Daniel lll Dee Freeman
Director Secretary

A s i l l  is  descr ibed in  the DCM publ icat ion "Proper ty  Owner 's  Guide to  Determin ing the Most
Appropriate Stabil ization Method" as a shore-paral lel,  wood or rock structure that is designed
to protect, enhance, or restore exist ing or newly planted wetland vegetation, as well as
landward upland property. The structures are typical ly constructed of rock or wood, but other
materials such as oyster bags can be used. The structure is posit ioned waterward of MHW or
NWL to al low for expansion of the wetland fr inge. ln contrast, a wetland toe revetment is a
similar but lower elevation sloped structure placed at the base of exist ing wetland vegetation
for plant protection. Bulkheads are a vert ical structure, usually placed landward of exist ing
wetland vegetation to prevent erosion of uplands. According to the evaluation information
provided, si l ls are "thought to provide shorel ine protection similar to, or better than, vert ical
bulkheads while also retaining ecosystem services associated with a natural shorel ine margin".

The 2010 CHPP descr ibes s tudies document ing how bulkheads d i rect ly  or  ind i rect ly  e l iminate or
degrade wetlands and shallow water habitats, prevent wildl i fe access to and from the estuary,
and prevent  landward migrat ion of  wet lands over  t ime.  The CHPP recommends rev is ing
shorel ine stabil ization rules to promote incentives for use of non-vert ical shorel ine stabil ization
a l te rna t i veswhereshore l i nes tab i l i za t i on i snecessa ry fo re ros ioncon t ro l .  As i l l  maybe
permitted through a general or major permit process, depending on the structure
specif ications. Review agencies init ial ly had concerns with si l ls due to less famil iari ty with the
structures, uncertainty about erosion control effectiveness, and associated effect or change to
shore l ines and shal low water  habi ta ts .  The CHPP Steer ing Commit tee asked DENR agencies to
develop strategies that wil l  result in reduced vert ical hardening of shorel ines, including

incentives to alternative shorel ine stabil ization devices. Prior to init iat ing any potential rule

changes, the committee decided that a fol low-up evaluation of exist ing permitted and
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constructed si l ls was needed to determine their effectiveness and any rule changes. During the
months of June through August 20t0, DMF staff visited 25 marsh si l ls as a part of a mult iagency
marsh si l l  evaluation organized by DCM. The purpose of these efforts was to evaluate the
statusof thepost-construct ions i l ls i tes.  DMFstaf fevaluat ionsfocusedonthebio log ica l
benefits or impacts of the structures and whether this structure would be preferred from an
ecological perspective over a bulkhead, knowing that an applicant in most situations can easily
get a permit for a bulkhead. For the survey, DCM staff asked the agencies to evaluate exist ing
si l ls for stabil ization effectiveness, impacts to navigation, habitat trade-offs, f ish access, erosion
caused by the si l l ,  f i l l ing and grading, planting success, impacts to exist ing resources, trash,
water quali ty, and sea-level r ise.

Some of the issues evaluated did not appear to be problematic. At al l  sites, the si l ls appeared
to be preventing erosion of the upland property, support ing marsh vegetation landward of the
s i l l ,  and had not  f i l led in  natura l ly  or  unnatura l ly  above MHW/NWL. No s i l l -associated eros ion
problems were observed at adjacent propert ies. DMF did not observe any of the si l ls causing
any problems related to navigation, or causing visibly elevated turbidity. While some trash was
observed in a few si l ls, none was excessive. Fi l l ing of submerged lands to support marsh
plantings was originally a concern of agencies, however no f i l l -related problems were observed.
In al l  cases, we were unable to determine how sea level r ise would affect si l ls from a one-t ime
vis i t ,  but  under  r is ingsea level ,  marsh landward of  the s i l lwould be a l lowed to migrate and i f
waterward of a bulkhead, migration may be inhibited. At a few sites localized scour near
structure ends or gaps was observed, apparently due to design f laws. A si l l  that is oriented
paral lel to the predominant wave energy or in any other way that directs wave energy toward a
shorel ine would l ikely cause erosion. Overal l ,  the si l ls appeared to be functioning well in
control l ing erosion while providing beneficial ecological services.

Prior to the survey, topics of concern to the Division included habitat tradeoffs associated with
sit ing and location, f ish access behind si l ls, and impacts to exist ing f isheries habitat resources.
Because of the width needed for a si l l ,  i t  is general ly posit ioned in shallow water. Construction
of a si l l  to control erosion and maintain wetland fr inge could result in covering of soft bottom,
SAV or oysters. Primary nursery areas generally consist of shallow, muddy, unstructured
substrate. DMF would be concerned with how the shift  from a muddy unstructured substrate
to rocks and wetlands would affect the nursery function of the area. However, the benefits of
control l ing erosion with a si l l  may outweigh immediate habitat loss or change. Ecological
benefits include reducing sediment runoff and turbidity, greater trapping and f i l tering of
pollutants by the wetland fr inge, providing shallow protected refuge for juvenile f ish, providing
structure for oyster recruitment, and sustaining riparian wetlands that can migrate landward
over t ime as sea level r ises. From the perspective of protecting f isheries, a successful marsh si l l
would be one that  s tab i l izes an eroding shore l ine whi le  mainta in ing va luable f ish habi ta t  and
functions that may have been lost to erosion. lmportant f ish habitats that are most vulnerable
to erosion are wetland fr inge and SAV.

One original concern of DMF is that the si l ls should be designed to al low f ish access behind the

sil l  since they are part ial ly constructed over submerged land. This has been accomplished by

using either "drop-downs" or breaks in the si l l  wall .  A drop-down is a port ion of the si l l  that is
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l owe r i nhe igh t t han the res to f t hes i l l .  Ab reak inas i l l  i s c rea tedby leav ingagapw i thnos i l l
material and can be posit ioned in a l ine or by constructing offset si l ls where the ends overlap.
DMF believes that a break in the si l l  wi l l  usually provide more f ish access than dropdowns
because it  al lows more water through the si l l  and the scouring process that wil l  occur around
these breaks wil l  maintain a depth accessible by f ish. Dropdowns are more l ikely to trap f ish, as
well as sediment, behind the si l l  when the water level lowers. In addit ion, we observed oysters
growing on the dropdowns which further obstructs water f low. Of the 25 si l ls evaluated by
DMF, only half were considered to have f ish ingress and egress behind the si l l .  We noted that
others would have benefited from more access. Often the si l l  was not constructed as
permitted (ie. Maxwell,  Sneads Ferry) or too few openings were included in the design (ie. PKS
Aquar ium, Hammocks Beach,  Marshal lberg) .

Fish access behind the si l ls did not appear to increase as the permit issue date became more
recent. We observed 13 si l ls whose permit was issued after the general permit for marsh si l ls
was created,  wi th  n ine genera l  permi ts  and four  major  permi ts  dur ing th is  t ime per iod inc luded
in our observations. Considering DMF had been commenting about f ish passage for years
previousto 2005 and it  is included as a condit ion of the general permit, i t  was surprisingthat
seven of the 13 si l ls provided no f ish passage. Of those seven, six were permitted with the
general permit. Of the six general permits none had requirements for f ish passage in their
permit condit ions. Three si l ls permitted under a GP did have f ish passage.

s i l l ,  by des ign or  scour ,  smal l t ida l  pools  remained at  lowt ide.  In  other  s i l ls ,  the ent i re  area
behind the si l l  was vegetated with Spart ina and no open areas of water occurred. However,
small f ish and invertebrates were observed even in these "higher" wetlands, indicating they
were sti l l  providing f ish access. From observing the si l ls, i t  appears that the rocks and landward
substrate could be designed to sl ightly lower elevation to al low some tidal pboling and
unvegetated areas behind the structures at low t ides to enhance f ish refuge, while st i l l
adequately protecting the shorel ine. Because surveys were conducted at low t ide, some staff
revisited a subset of sites at high t ide. The si l ls were ful l  of water during those t imes.

From our observations, the amount of erosive energy and substrate type at a site had a large
effect on the success of marsh si l ls in providing habitat. In sites with high erosive energy (from
wind or boat wake-generated waves), there appears to be a much higher l ikel ihood that
signif icant sedimentation occurs behind the si l l ,  raising elevation, reducing f ish access (i f  any
existed by design), and al lowing the marsh vegetation to grow up to the si l l  i tself ( ie: Harker's
lsland f ive, Marshallberg, west end of Jones lsland). In areas of mostly low energy, accretion
was far less. ln these areas, f ish access was maintained but i t  was unclear i f  the frequency of
high energy was such that si l ls were necessary in these locations (ie. Sull ivan, Oyster Creek boat
ramp). Substrate type also appeared to effect sedimentation and marsh groMh. In areas that
were sand-l imited, i t  appears that there was higher erosion and lower success of marsh
vegetation because there was very low accretion behind the si l ls ( ie: Morris Landing oyster bag,

nor th end of  Jones ls land) .  This  may be an example where f i l l  is  necessary.  S i l ls  in  medium to

high energy systems that were designed to provide suff icient water passage and f ish access,

Design elevation affecte! the amount of standing water behind a si l l .  Al l  of the si l ls maintained
intertidalspe$ff$atftSt behind them. Where elevations were slightly lower in portions of the
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appeared to  be the most  ecologica l ly  funct ion ing marsh s i l ls  (PKS Oakleaf  dr ive,  Nor th Topsai l ,

Or ienta l ,  Gauldan) .

Another  in i t ia l  concern of  DMF due to s i t ing of  the s t ructures over  submerged lands was

impac ts toex i s t i ngSAV,oys te rs ,o rP r imaryNurse ryAreas .  O f those25s i l l sobse rved ,  15were

adjacent to submerged aquatic vegetation (SAV), with 11 of those stating in the permit that

there was no SAV at the site. Although since 2000 there has been an increase in SAV coverage

throughout  the s tate,  i t  seems unl ike ly  that  on ly  two of  the to ta l  25 s i l ls  evaluated had some

SAV in the area. The si l ls did not appear to be causing problems to adjacent SAV since

vegetation was found growing right up to the rocks at some locations. Sil ls may be promoting

oyster growth by providing substrate. Oysters were found growing on 20 of the 25 si l ls

observed and those without oysters were located in low salinit ies (two si l ls) or located with

minimal exposure to water (three si l ls). Oysters present before construction can be relocated

to prevent loss of shell f ish. Where si l ls are located in PNAs, drop downs or openings for f ish

accessa rec r i t i ca l t o thedes ign .  O f t he th rees i l l s i nPNA,a l l  hadopen ingso rwe reunde r the

length requirement for openings. When designing a structure, a site visit  to identify potential

resources is needed so that decisions can be made about the habitat trade-off at that site or

the design modif ied to avoid impacts to SAV, oysters, or Primary Nursery Areas. Where a

signif icant impact to SAV, oysters, or other habitat is unavoidable, alternative methods may

need to be considered.

Two of the si l ls observed, Jones lsland and Jockeys Ridge, were constructed of oyster bags

rather than rocks. This has an addit ional ecological benefit  in providing oyster reef habitat that

can enlarge over  t ime and is  a t rue l iv ing shore l ine.  New oyster  spat  was observed on the shel ls

and there was wetland vegetation landward of the si l ls. However, because there were only a

few constructed with oyster bags and this is a relatively new method, more t ime is needed to

observe how these lower prof i le  s i l ls  per form in  s tabi l iz ing the shore l ine and mainta in ing

we t landvege ta t i on landwardo f thes i l l .  l f success fu l , t h i swou ldbe themos teco log i ca l l y

benef ic ia l  and naturat -mater ia l  shore l ine s tabi l izat ion technique to  use.  On other  rock s i l ls ,

oyster shell  was added among the rocks to accelerate oyster recruitment. Live oysters were

observed on s i l l  rocks,  regard lessof  whetheroystershel l  had been added.  Algae,  crabs,  and

other  mol lusks were a lso observed on and around the rock s i l ls .

After completing the surveys, i t  was evident that si l ls are more dynamic than bulkheads. Like a

natural shorel ine, shorel ine elevation, slope, and vegetation wil l  vary over t ime, and sediment

wil l  aggrade and degrade dependent on storms, t ides and wave energy. Looking at 25 si l ls

constructed over  a n ine year  per iod,  the in ter t ida l  zone behind the s i l ls  d id  not  increase in

e levat ion to  a point that  suppor ted upland vegetat ion,  and d id not  scour to a point that  d id  not

al low marsh vegetation to grow.

To conclude,  DMF cont inues to  suppor t  s i l ls  as a l ternat ives to  bulkheads for  shore l ine

stabi l izat ion,  as s tated in  the CHPP. Al l  s i l ls  appeared to  be s tabi l iz ing the shore l ine and

providing ecological benefits. While a bulkhead can be constructed at or above the MHW line,

avoiding immediate impacts to submerged habitats, i t  does not provide any of the ecological

benefits of a si l l ;  long-term maintenance of a wetland fr inge, water quali ty enhancement,
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structure and protection for juvenile f ish, oyster habitat, and resi l iency to sea level r ise. Based
on our f ield evaluations of constructed marsh si l ls throughout the state, the overal l  ecological
benefits of the si l l  outweighed the habitat tradeoff and would be preferred over a bulkhead in
al l  cases at those locations. In many instances, marsh area increased, shallow soft bottom was
protected, adjacent SAV was not impacted, and there was an increase in oysters at the site.
However, because there are habitat trade-offs, a natural shorel ine is preferred to any
stabi l izat ion s t ructure.  S i l ls  and other  s t ructures should be used only  where a documented
erosion problem is occurring and associated habitat trade-offs should be considered careful ly.
Potential ly covering SAV, shell f ish, or other important habitats, may not be a posit ive trade-off.
Decisions about trade-offs should be made on a case-by-case basis and based on the location,
resources in  the areas,  and habi ta t threats  in  that  locat ion.  A l though design compl iance is  a
concern of DMF, no ecological problems were observed when small deviations from the
condi t ions d id occur .  Fol low-up compl iance is  essent ia l for  a l l  permi t ted act iv i t ies.  In  addi t ion,
the ongoing CICEET and CRFL research should provide addit ional information on structural and
ecological effectiveness of marsh si l ls. The DMF requests that DCM continues to uti l ize the
input of resource agency personnel to site and design shorel ine stabil ization structures.

Cc: L.  Danie l
J .  Johnson
D. Knight
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Beverly Eaves Perdue
Governor

North Carolina Department of Environment and Natural Resources
Division of Water Quality

Coleen H. Sullins
Director

Dee Freeman
Secretary

MEMO

To:

Through:

From:

Subject:

Date:

Cyndi Karoly, Wetlands/Stormwater Branch Supervisor

Rick Shiver, Wilmington Regional Office Supervisor {>-'{'f

Joanne Steenhuis, Senior Environmental Specialist and Jl+s
Chad Coburn, Senior Environmental Specialist CtC

Comments on the Division of Coastal
Project

September 21r2010

Management Marsh Sills Evaluation

E@EilVE
The Division of Coastal Managements Marsh Sill Evaluation Project was imple
the potential support of their General Permit (GP) 2700 (under l5A NCAC 7H .
been effective since April 1, 2005 but does not have a corresponding 404
Army Corps of Engineers or a Division of Water Quality 401 General Certification,
issued by DCM as a GP and therefore the applicants are required to apply through the DCM major
permitting process.

After visiting a majority of the sill project sites, this Office has the following concerns:

This Office observed that along the shorelineS there are various tidal regimes and wind tides. The
proposed GP would try to incorporate an average type of sill to try to be consistent along the coastlines
whether they are riverine in nature or those of the sounds and bays. This Office feels that each tidal
regime and coastline needs to be evaluated as a case-by-case situation. The site visits confirmed that
some of the sills had been overbuilt for the area and may do as well or better with smaller structures.
This Offrce also observed that the "step-downs", that were included in the sills designs to allow water
behind the sill for habitat and to allow water to flow out as the tide went out, often were built too high
on the sill. In instances where the step-down was at or close to the elevation of the sunounding bottom,
oysters would grow and fill the void and would come close to closing off the gap and impede the water
flow.
This Office also has a concern for the use of sediment (fill) landward of the sills. The sites we saw that
did have sediment fill were graded appropriately for the project site and there was no noticeable
difference from adjoining properties. This Office believes the use of sediment can be minimized even
more, thereby allowing water in the area landward of the sills. This feature would allow for more
habitats for aquatic species. In addition, the reduction of fill would allow for accumulation of sediment
landward of the sill and the potential of sediment accretion causing the area to accrete out of our
jurisdiction (create high ground) would be greatly reduced.

Wilmington Regionol Office
127 Cordinol Drive Exlension Wilmington, NC 28405
Phone: 910-79 6-721 5 / FAX: 9 I 0-350-2004
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During the site visits, this Office noted that the sill structures that had overlaps instead of the drop
downs functioned better. These sills were built with open areas with smaller sills in front or overlapping
sills. Water could freely move with the tides behind these sills. There were no o'washout" areas like
those behind some of the sills with step-downs. These gaps allowed a better ingress and egress of
organisms behind the sill, the planted vegetation also flourished due to natural flushing thereby
maintaining the low marsh component landward of the sill.
At sites where SAVs were present, it could not be determined if any SAVs had been impacted during the
construction of the sill.
The sill evaluation project allowed this Office to recognize that sills should be very site specific and still
needs to be evaluated on a case-by-case basis by the agencies. There is insufficient data for us to be
"comfortable' with a GP this early in the process.
If DCM issues a sill project through this GP process, therefore taking the project out of the Major
CAMA application process, the applicant then has to apply for a General Permit (GP) or Nationwide
(NW) permit through the regular 4041401application process. If the sill project does not fit an existing
NW or GP the applicant will be required to apply for an IP/IC.
During the sill evaluation field trips most of the resource agencies agreed that the sills should still be
evaluated on a case-bv-case basis.

Appendix 8.2



&
NCDENR

Norih Carolina Department of Environment and Natural Resources
Division of Water Quality

Beverly Eaves Perdue Coleen H. Sullins
Governor Director

September 21,2010

Dee Freeman
Secretary

MEMO

To:

Through:

From:

Cyndi Karoly, Wetlands/Stormwater Branch f; upe{visor

Al Hodge, washington Re gional ruo.ru, ro{. 
J-b*t=---

Roberto L. Scheller, Senior Environmental Specialisffi\
Chris Pullinger, Environmental Specialist Rtl S>-.'

Subject: Comments on Marsh Sill Evaluation Project

The Marsh Sill Evaluation Project was established by the Division of Coastal Management (DCM) in order to
evaluate the possibility of expanding the General Permitting portion of their regulations. The project began on
June 8, 2010 with the last sill evaluation conducted by this Office on August 4,2010. Mr. Chris Pullinger and
Mr. Roberto Scheller of the Washington Regional Office reviewed sills previously permitted by DCM. These
projects were permitted in one of two ways: through the CAMA Major Permit process; or under a CAMA
General Permit for sill structures (l5A. NCAC 7H .2700). After reviewing these permitted sill projects in
various stages of completion, we have included the following general concerns, along with comments and
recommendations for improvement..

Concern: Earthen Fill

The amount of earthen fill behind the sill, as well as the amount of rip-rap for the construction of the sill,
appeared to be excessive on certain sites.

Recommendations

It is our recommendation that the amount of fill used behind a sill be limited to a set number of cubic yards per
sill per project. The distance of the sill from the normal water line should also be set. These parameters, along
with the water depth in which the sill is to be placed, will influence the amount of riprap requi
construction. On sites where nearshore bedload movement is high or accretion of alluvial
probable, no fill, or minimum fill should be used behind the sill. We believe that the
permitting guidance document could incorporate these issues.
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Concern: Presence of SAV

It was noted that all sites reviewed on June 22,2010 had Submerged Aquatic Vegetation (SAV) present

waterward of the sill. DCM staff could not determine if SAV's were impacted from construction of sills.

Recommendations

We would recommend that SAV surveys be conducted on site before construction begins. Impacts to SAV beds

should be avoided and or minimized to the greatest extent possible. The evaluation of impact is very difficult.

The marsh sill in itself is a desirable shoreline stabilization device as an altemative to a hardened structure;
however, if existing aquatic resources are impacted during the installation of this positive shorline stabilization
device, how is the net gain to be calculated? We believe that the development of a permitting guidance

document could incorporate these issues.

Concern: Step-down gaps

It appeared that step-down gaps in the sills were, in some instances, impeding flow and aquatic passage.

Recommendations

We would recommend that step downs be set at or as nearly as possible to existing grade to allow adequate
exchange of flow in low water conditions and to allow for adequate passage of aquatic organisms.

Concern: Site specificitv of proiects

It was noted during the sill evaluation project that successful sill construction is site/shoreline specific.

Recommendations

Because sill success is affected by site location/orientation, particularly in relation to wave endrgy and alluvial

deposition movement, it is our suggestion that a guide be developed as a reference for sill placement, with

minimum design requirements, allowable types of fill, as well as amounts of fill The guide could be used by the

DCM Permitting staff and approved by the resource agencies.

In summary, this Office would support the use of the General Permit process for the construction of rock marsh

sills for shoreline protection as a preferred altemative to bulkheads and/or other hardened structures. On-site

review of sills in their various stages of completeness has demonstrated some of the benefits sills can have on

the aquatic environment, along with their benefits in marsh protection and restoration. We believe that the

development of a permitting guidance document is crucial for "buy in" from State resource agencies. We hope

our comments and recommendations are useful in development of an acceptable sill permit.

cc: WaRO Files
Central Files
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iJ North Carolina Wildlife Resources Commission Fl
Gordon S. Mvers. Executive Director

September 1,2010

John Fear, Ph.D.
Research Coordinator
North Carolina National Estuarine Research Reserve
North Carolina Division of Coastal Manasement
101 Pivers Island Rd
Beaufort ,  NC 28516

Dear Dr. Fear,

The North Carolina Wildlife Resources Commission (NCWRC) appreciates the opportunity provided by
the North Carolina Division of Coastal Management (NCDCM) to participate in the recent Marsh Sills
Evaluation Team. We believe the coordination of the state and federal agencies along with the allthe
information collected on each site visited provided an invaluable tool in this state's effort to evaluate
appropriate shoreline stabilization measures.

In general, the NCWRC believes marsh sills may provide important habitat opportunities while allowing
shoreline stabilization on certain properties. Vertical structures such as bulkheads may encourage scour at
the base of the structure, thereby removing the opportunity for submerged aquatic vegetation (SAV) and
the development of regularly inundated marshes. Quiescent waters behind the sill that allow for aquatic
passage and coastal marsh generation can provide a rearing habitat forjuvenile species that need shallow
waters. Coastal marshes that establish behind sills also filter stormwater runoff, removing nutrients and
pollutants before entering surface waters. This marsh area also provides an impoftant source for organic
input. Fish assemblages also benefit from the structure of the sills and can be found foraging in the
vicinity. The sills also provide habitat for a variety of shellfish to congregate to further improve water
quality while providing additional habitat.

Permit requests for shoreline stabilization structures continue to increase as the use of the coastal areas
increases. Sea level rise, increased use of public waterways, and continued residential and commercial
development result in the need to evaluate appropriate erosion control structures that will minimize the
cumulative loss of environmentally important areas. Appropriately designed sills are able to find the
balance between erosion control while minimizingthe loss of shallow bottom habitat and marsh areas.

Although the NCWRC believes the use of marsh sills to stabilize shorelines can protect or even enhance
habitat opportunities, we also strongly believe the success of these structures is very site specific. Wave
energJ, water depths, existing aquatic habitats, adjacent property circumstances, navigation, land owner
intentions, marsh sill design, and construction all p\ay avital role in deciding whether or not a marsh sill

Mailing Address: Division of Inland Fisheries ' 172I
Telephone: (919) 707-0220

Mail Service Center Raleigh, NC 27699-1721
. Fax: (919)707-0028
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is successful in providing and not replacing wetland / shallow water habitats with upland opportunities.
The coast of North Carolina is vastly variable. A design in one location may not serve well in another.
Examples of design differences include drop downs, baffled openings, heights above normal water /
normal high water, amount of fill landward the structure, and presence or absence of a tidal creek feature.
Maintenance of the structures and post-construction compliance would go a long way to insure the
structure met the intentions of the applicant and the review agencies. Marsh sills and their success are
very site specific and require adequate review by resource agencies to evaluate the design, the impacts,
and the area where the sill is proposed. If properly sited and designed, they can be a boon to marine and
estuarine habitats.

Once again the NCWRC would like to express our appreciation for the opportunity to provide comment
during this NCDCM marsh sill evaluation project. Please contact either Molly Ellwood (910)796-7240 or
Maria Dunn (252) 948-3916 if the NCWRC can be of further assistance or if you have additional
questions.

"nit[/'-J
Molly M. Ellwood
Southeast Permit Coordinator

And

M@)*n
Maria T. Dunn
Northeast Permit Coordinator
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Subject: Final thoughts on Living Shoreline assessment
From: Tracy Skrabal <tracys @nccoast.org>
Date: Thu,23 Sep 2010 14:18:04 -0400

To: "Fear, John" <john.fear@ncdenr.gov>, "Bendell, Bonnie" <bonnie.bendell@ncdeff.gov>,
"Underwood, Steve" <steve.underwood @ ncdenr. gov>
CC: 'Erin Fleckenstein'<erinf@nccoast.org>, 'Lexia'<lexiaw@nccoast.org>, 'Todd Miller'
<toddm @ nccoast. org>, "Gregson, Jim" <j im. gregson @ ncdenr. gov>

John, Bonnie and Steve- First, thank you for allowing me to participate in this site by site
assessment of a number of the sill projects, including some we were not involved in. lt is
always helpful to revisit sites and to visit other practitioner's sites, especially since the
implementation of living shoreline projects is constantly evolving, along with the science and
methodology. You should have all the sheets I completed for the sites I visited, but I wanted
to take an opportunity to provide some final thoughts, as a practitioner and advocate for these
projects:

1) For the sites I visited, I would characterize all of the projects as successful- they were
mitigating erosion, which is important to the property owners, and they were meeting most of
our conservation objectives for all the sites. In addition to stabilization, our conservation
objectives included 1)preservation, enhancement or restoration of a vegetated coastal marsh
(both low and high marsh); 2)where possible, preservation, enhancement or restoration of
dune or native upland riparian buffer, and 3) where possible, offering treatment of polluted
stormwater runoff to protect adjacent waters.

Although I would characterize the various sites as successful in balancing property owners'
rights with achieving conservation objectives, there are design changes I might make to the
sites if constructing them today, which is the benefit of evaluating a projects performance over
time. Specifically, I would downsize the sills at some of the sites, recognizing that some of our
smaller sills performed quite well in moderate-higher energy environments. Having said that,
this is tricky thing to regulate, since incident energy conditions and site conditions vary
significantly. The best design information that is available (COE, State of MD) will generally
lead practitioners to larger structures, and it is risky for consultants and contractors
to under-design projects for clients, no matter which structure you choose.

The other area we should consider modifying is the drop-down requirements. I think we all
agree that we need better fish passage for these structures, and the current permit conditions
can seriously impede passage, and at the same time may allow too much current/wave
energy through the structures. The best design I saw for this was at Radio lsland. The drop
down was very steep and very narrow (-2'gap at base) but stone was about at grade
(trenched in) on the bottom of the dropdown. Not having the prism so large (S'wide opening
on base, which can mean 10-15' opening at the crest) can prevent erosion of the marsh and
property landward of the sill, and it can also allow you to reduce the base of the dropdown to
grade level, which helps with fish passage for a fuller tide range

2) Many field comments that our staff heard were about footprint, size of structure and
trade-off of habitats. As stated above, evaluating performance of sills after years installed is a
great tool in making design changes for future projects, and practitioners should always be
open to better design. However, these conversations avoid that giant elephant in the room.
The bottom line is that we cannot evaluate these projects in a vacuum, without applying the
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same set of criteria for bulkheads and revetments. We have to keep in mind what science
already tells us about adverse impacts associated with traditional hardened structures,
particularly in light of recent sea level rise estimates, and compare the direct and long term
implications of hardening by bulkheads/revetments vs. those of sil l/marsh projects.

There can be no argument that our estuarine ecosystem would be much better off if NC
adopted a no hardening policy/ regulatory program (which science supports). Barring that
option, recommendations of the National Academy of Science, the Biological and Physical
Processes Workgroup, as well as a number of other states' programs, and the CHPP plan
clearly support the implementation of alternatives to vertical walls and revetments (such as
sills/marsh plantings) for the vast majority of shoreline types.

3) The other issue debated is whether or not agencies could ever feel comfortable with a GP
approval for sil l projects, given the site considerations and resource concerns that may exist
at each site. I would agree with this, but again challenge us to stop ignoring the obvious
contradiction within our current program. NC's state and federal agencies should be
comfortable and concerned that sill projects are designed appropriately and with the minimal
adverse impact to the ecosystem, and whatever permit review process that is adopted should
assure this. Why are we not completely uncomfortable (or outraged) with our current
rubber-starnp approvals of bulkheads and revetments? There is no scientific justification to
bypassing a full field review for each and every bulkhead and revetment project, and seeking
the same level of assurance that we minimize or avoid their impacts to our ecosystem.

Can any scientific argument justify the current permit process which has allowed hundreds of
miles of hardening since 2000 with virtually no consideration of alternative design or method?
Aside from the potential direct, secondary and cumulative physical and biological impacts
associated with these traditional measures, nearly every bulkhead and/or revetment
eliminates a minimum of 2'-10'from the natural intertidal ecosystem (including the alignment
channelward of mhw, footprint and backfil l) , and usually an equal or greater area of natural
riparian buffer. I would argue that the worst of the sills are more environmentally sustainable
than 90% of bulkhead and revetments in NC.

4) Over the years, a common concern is the potential to (over time) see conversion of the
landward portion of a sill projects from low marsh to high marsh or upland "real estate".
Taking the bad actors out of the picture, who will always seek to game any system, compare
the sill projects to bulkhead projects. As designed, sills may trap sediment landward of the
structure, which can over time move the line from low marsh to high marsh, or adjust the
entire profile upward. There is an upward limit to this conversion, however, as is seen when
you look at projects that have been in place for decades in Virginian, Maryland, Delaware and
our older sites in NC. lf one even considers a modest increase in sea level rise, it is possible
that this rate of accretion may have important implications for marshes keeping pace with sea
level rise. More importantly, if one calculates the acreage of intertidal vegetated and/or
unvegetated public trust bottoms that have been permanently eliminated by the current
delineation and backfil l ing of bulkheads and revetments, the potential loss of low to high
marsh or high marsh to riparian uplands pales in comparison. Marshes that are created or
restored as part of sil l projects are jurisdictional wetlands, just like any other marsh.
Elimination of that marsh is a violation, and restoration can be enforced under the current
program. Backfil l ing of every 100 miles of bulkhead placed 5' channelward of MHW
represents a permanent loss of 60 acres of low tide marsh, and a much greater acreage of
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potential high marsh and riparian vegetation.

I thank you again for your including Lexia, Erin and me in this important process, and I look
forward to the next steps in this process. Best regards, Tracy

Tracy E. Skrabal
Coastal Scientist
Southeast Regional Manager
We've moved! Please note our new contact information:
North Carolina Coastal Federation
The Landing
530 Causeway Drive Suite Fl
Wrightsville Beach, NC 28480
Ph: (910) 509-2838 Ext. 201 Fax: (910) 509-2840
Website: www.nccoast.org

Become a N'C. Coastal Federation Facebook Fan

ii Please consider the environment before printing this email.
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Property owner survey responses. 
 

Question Response Provided Responses to Other 
1 Did you install the marsh 

sill or was it present when 
you bought your property? 

• 89%, Yes, I installed sill. 
• 11%, No, it was already present. 

 

2 What two factors most 
influenced your decision to 
install a marsh sill? 

• 5%,   Cost 
• 29%, Maintain the environmental 

integrity of my property. 
• 43%, Protect my property from 

future erosion. 
• 0%,   Having a structure like my 

neighbor’s. 
• 10%, Wanted something besides a 

bulkhead. 
• 7%,   Aesthetics. 
• 7%,   Other. 

• Put marsh sill in because neighbor 
put one in and felt I had to follow 
suite as a defense to protect my 
property from erosion. 

• Hopefully enhancing water quality. 
• Marsh sill put in because was a 

requirement placed on our CAMA 
major permit application by 
National Marine Fisheries. 

3 Did the presence of the 
marsh sill impact your 
decision to buy this 
property? 

• 5%, Increased my desire (to buy). 
• 5%, Decreased my desire (to buy). 
• 90% N/A, I installed the sill. 

 

4 Are you happy with the 
performance of the marsh 
sill? 

• 95%, Yes. 
• 5%,   No. 

 

5 Has your marsh sill had any 
impacts to your property? 

• 84%, Increased my marsh. 
• 0%,   Decreased my marsh. 
• 11%, Had no impacts. 
• 5%,   Caused erosion. 
• 16%, Caused accretion. 
• 11%, Degraded my viewscape. 
• 32%, Enhanced my viewscape. 
• 26%, Other. 
Overall: 
• 86%, positive responses 
• 14%, negative responses 

• Trash collection (behind sill). 
• Hopefully will cause accretion. 
• Caused some erosion by beach, 

marsh area essentially unchanged 
since installation. 

• Provided additional habitat for 
wildlife. 

• Halted erosion. 

6 Has your marsh sill ever had 
to be repaired?  If so, how? 

• 11%, Yes. 
• 89%, No. 

• 50% of marsh had to be replanted in 
second year. 

• Lost vegetation in veteran’s day 
storm of 2010. 

7 Do you think your marsh 
sill has had any impacts 
(good and bad) on your 
neighbor’s property?  If yes, 
what were they? 

• 58%, Good impact. 
• 0%,   Bad impact. 
• 42%, No impact. 
 

• Increased their marsh grass. 
• Made their bulkhead look awful. 
• Increase of neighbor’s marsh and 

visual aesthetics. 
• Enabled neighbor’s added fill to 

remain in place and not wash away.  
Helped protect their shoreline. 

• Fisheries enhancement. 
• Maintained neighbor’s beach 

area…added some sand. 
• Reduced neighbor’s erosion. 
• Slowed neighbor’s erosion. 
• Helped to slow neighbor’s erosion. 
• Convinced neighbor to install sill. 
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8  

In general, rate the following in terms of the importanct to you.
Water Quality 0% 7% 13% 100%
Aesthetics 0% 25% 325% 100%
Preserving ecosystem function 0% 0% 27% 100%
Preserving wildlife habitat 0% 0% 82% 100%
Erosion control/protection from sea level rise 7% 0% 29% 100%
Leaving system as natural as possible 0% 9% 64% 100%
Having shore access for boating/fishing/recreation 100% 100% 150% 100%

not 
important

somewhat 
important important

very 
important

 
 

9 Are there any other comments you would like to make regarding your marsh sill? 
 
• Owner wants to save live oak trees at waters edge behind sill. 
• Love it - its fine but oysters are everywhere. 
• Everyone living on the sound should have a marsh sill. 
• Our project proved to be much more difficult to obtain permits for than we anticipated, and was also somewhat 

more costly.  However we still feel that it was well worth it as it is far superior to the altenative of hardened 
structures.  We hope the state of NC will find ways to encourage the marsh sill solution to others needing erosion 
protection in the future. 

• The reason Hammock's Beach SP constructed two marsh sill projects was to help protect the outstanding resource 
waters located behind Bear Is, to increase water quality, to provide additional wildlife habitat, and to decrease 
shoreline erosion.  In addition one of the projects decreased the cost of maintaining a hardened bulkhead at the 
park's maintenance area.  Overall we feel that both these projects have been successful. 

• The sill has performed exceptionally: the system was challenged by Hurr Isabel within 2m after installation and 
marsh planting was undamaged by the storm surge and waves (unlike the stone revetment in other areas of our 
shoreline, which required repair).  The living shoreline has failed, however, near one end due to the mandated 
presence of a wide gap that allows (and likely increases) scouring effects.   The shoreline is again eroding behind 
the gap, with impending uprooting of shoreline trees.  we believe this gap ("dropdown"), intended for wildlife 
passage was quite unnecessary given the broad area of access available in pre-existing marsh adjacent to the sill 
project.  The specific design and orientation of the wildlife passage gap that we were obligated to install was 
certain to fail from an erosion control engineering perspective.  It is ironic that we were forced to incorperate in an 
otherwise wildlife enhancing system a feature that would defeat its erosion control function at least focally, 
whereas we could have installed a much less environmentally friendly treated-wood bulkhead wiht no such 
restriction adn an immensely simpler permitting system.. 

• The sill has performed well and has protected and preserved the shoreline.  We have experienced high water from 
Nor'Easters and hurricanes and the sill has remained stable and has effectively broken the dynamic force of the 
storm water action. 

• Very effective at stabilizing beach erosion. 
• I think (know) it has helped growth.  Eventually I'll need another level or rocks as they have sunk quite a bit.  I 

would contact you guys first. 
• Not being able to do anything in the easement area has allowed the proliferation of Phragmites, to the exclusion of 

other native flora.  The 30' setback defining the easement area seems arbitrary when applied in areas where flora is 
already well established or where a drainage ditch runs perpendicular to the waters edge. 

• The sill seems to be preventing erosion and damage to bulkhead but serves as a catch basin for bottles/cans and 
debris.  In general, much better solution for erosion than bulkhead, but application process to bulky, detailed and 
expensive.  In future would consider allowing slightly higher walls since rocks tend to subside and increase 
distance from 18' to 24ft.  Lowering administrative hassles would facilitate implementation of the project. 

• USACE was hard to work with.  We had designed a system that had worked well in Chesapeake Bay area.  They 
would not consider, afraid to try something new and innovative.  Therefore we ended up with low sill.  Two yrs 
later USACE came back and suggested we add height and enclose outlets by about 40%.  What we ask for after 
tomboloas were denied.  USACE also imposed overly cautious and restrictive requirements for monitoring. 

• Installed and functioning without a hitch. 
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• We are very pleased with the performance of the marsh sill.  The growth of the marsh grass behind the sill has 
been rapid.  It is certainly a better/superior option than the traditional bulkhead.  We hope that we are one of the 
twenty eight sills selected for personel inspection by DCM.  We are willing to participate in any future evaluation 
program that DCM might deem useful. 

 
 
 
Adjacent property owner survey responses. 

 

Question Response Provided Responses to Other 
1 Was your neighbor’s marsh 

sill present when you 
bought your property? 

• 27%, Yes. 
• 73%, No. 

 

2 Did the presence of your 
neighbor’s marsh sill impact 
your decision to buy your 
property? 

• 0%,   Increased my desire (to 
buy). 

• 7%,   Decreased my desire (to 
buy). 

• 20%, Had no impact on my 
decision. 

• 73%  N/A, it was installed after I 
purchased my property. 

 

3 Has your neighbor’s marsh 
sill had any impacts to your 
property? 

• 20%, Increased my marsh. 
• 13%, Decreased my marsh. 
• 13%, Had no impacts. 
• 33%, Caused erosion. 
• 20%, Caused accretion. 
• 27%, Degraded my viewscape. 
• 20%, Enhanced my viewscape. 
• 47%, Other. 
 
 
 
• Overall 45% positive responses. 
                  55% negative responses. 

• Preserved bulkhead as good buffer, I 
have a bulkhead too. 

• Nice to look at from water. 
• No access to beachfront to the west of 

my property. 
• Washed sand out.  Marsh use to be real 

tall but now is short. 
• Caused boat ramp on my property to 

collapse.  Clogged drainage pipe 
from road.  Decreased water access 
by causing beach area to erode. 

• Added sand. 
• A bulkhead would be more attractive. 
• Dramatically changed my shoreline. 
• Increased my marsh. 

4 In your opinion, has your 
neighbor’s marsh sill done 
its job?  If no, Why? 

• 73%, Yes. 
• 27%, No. 

• Project was a failure. 
• Yes, for them.  Caused more impact 

(erosion) on my beach. 
• Dramatically changed my shoreline. 

5 
and 
6 

Do you currently have a 
shoreline protection 
structure on your property? 
If yes, which kind 

• 53%, Yes. 
• 47%, No. 

• 3 responses of riprap revetment. 
• 1 response of marsh sill. 
• 2 responses of groin. 
• 5 responses of bulkhead. 

7 Would you consider 
installing a marsh sill in the 
future on your property? 

• 53%, Yes. 
• 47%, No. 

• Caused horrible consequences for my 
property. 

• Expletive no. 
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Question Response Provided Responses to Other 
8 What two factors most 

influenced your answer to 
question 7? 

• 47%, Maintain the environmental 
integrity of my property. 

• 47%, Protect my property from 
future erosion. 

• 13%, Ease of permitting. 
• 13%, Cost of installation. 
• 13%, Having a structure like my 

neighbors. 
• 40%, Aesthetics. 
• 47%, Other. 

• Success of other neighbor’s sills. 
• Hurricane damage. 
• I want the property and water left as 

is. 
• Ruined sea grasses/clam beds, 

clogged wetlands.  Permit system is 
very poor and allows failures to be 
installed. 

• Having natural beach areas. 
• Having a nice sand beach to walk on. 

These things are awfully ugly and 
create walking hazards and severely 
limit access to water. 

• Prohibits usage of natural shoreline. 
9  

In general, rate the following in terms of the importanct to you.
Water Quality 7% 0% 33% 60%
Aesthetics 0% 13% 20% 67%
Preserving ecosystem function 7% 13% 27% 53%
Preserving wildlife habitat 7% 27% 13% 53%
Erosion control/protection from sea level rise 27% 0% 27% 47%
Leaving system as natural as possible 0% 20% 27% 53%
Having shore access for boating/fishing/recreation 0% 7% 33% 60%

not 
important

somewhat 
important important

very 
important

 
 
 

10 Are there any other comments you would like to make regarding your neighbor’s marsh sill? 
 
• Rip-rap seems to be effective way of decreasing wave action against a bulkhead and decreasing erosion and 

preserving the shoreline. 
• It worked out very well.  We would like to see all of the shoreline in Mashallburg done the same way.  The whole 

sound for that matter. Permitting and expense are the major limiting factors.  Please keep us informed as to your 
progress. 

• Made value of my property go down.  Put sand in front of property and decreased marsh grass.  It affected his 
property and ones on each side of it.  Empty lot next door sand built up over there too.  When it comes to SE rocks 
in wrong direction.  Makes a funnel of sand blowing out around property.  I lived here 30 yrs and watched the bank.  
I should know.  Trying to sell house for a year and no one wants it.  Neighbors house to blame?  Take them (sills) 
out.  CAMA should take them rocks out. 

• It has caused extensive damage and erosion to my property. Lost beach and collapsed boat ramp.  Hard pan exposed.  
Neighbor's marsh sill is not fluid. 

• As a retired biology teacher, I've always preached against shoreline hardening of any type.  They are all temporary 
and doomed to failure.  You must know this as a scientist too.  The impact of these things (sills) on non-
participating neighbors should be very clear.  Just walk down the beach where you still can from Springer's Point to 
the harbor entrance and you will see the obvious.  Greed is what keeps this foolish process going. 

• Remove it! 
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15A NCAC 7H .2705 SPECIFIC CONDITIONS of the marsh sill general permit. 
 
(a)  A general permit issued pursuant to this Section shall be applicable only for the construction 
of riprap or stone sill structures built in conjunction with existing, created or restored wetlands. 
 
(b)  This general permit shall not apply within the Ocean Hazard System Areas of Environmental 
Concern (AEC) or waters adjacent to these AECs with the exception of those portions of 
shoreline within the Inlet Hazard Area AEC that feature characteristics of Estuarine Shorelines.  
Such features include the presence of wetland vegetation, lower wave energy, and lower erosion 
rates than in the adjoining Ocean Erodible Area. 
 
(c)  On shorelines where no fill is proposed, the landward edge of the sill shall be positioned no 
more than 5 feet waterward of the waterward depth contour of locally growing wetlands or to 
mid-tide depth contour, whichever is greater.  Where no wetlands exist, in no case shall the 
landward edge on of the sill be positioned greater than 30 feet waterward of the mean high water 
or normal high water line.   
 
(d)  On shorelines where fill is proposed, the landward edge of the sill shall be positioned no 
more than 30 feet waterward of the existing mean high water or normal high water line. 
 
(e)  The permittee shall maintain the authorized sill and existing or planted wetlands in 
conformance with the terms and conditions of this permit, or the remaining sill structures shall be 
removed within 90 days of notification from the Division of Coastal Management. 
 
(f)  The height of sills shall not exceed six inches above mean high water, normal water level, or 
the height of the adjacent wetland substrate, whichever is greater.   
 
(g)  Sill construction authorized by this permit shall be limited to a maximum length of 500 feet. 
 
(h)  Sills shall be porous to allow water circulation through the structure.   
 
(i)  The sills shall have at least one five-foot drop-down or opening every 100 feet and may be 
staggered or overlapped or left open as long as the five-foot drop-down or separation between 
sections is maintained.  Overlapping sections shall not overlap more than 10 feet.   Deviation 
from these drop-down requirements shall be allowable following coordination with the N.C. 
Division of Marine Fisheries and the National Marine Fisheries Service. 
 
(j)  The riprap structure shall not exceed a slope of a one foot rise over a two foot horizontal 
distance and a minimum slope of a one and a half foot rise over a one foot horizontal distance.  
The width of the structure on the bottom shall be no wider than 15 feet. 
 
(k)  For the purpose of protection of public trust rights, fill waterward of the existing mean high 
water line shall not be placed higher than the mean high water elevation.   
 
(l)  The permittee shall not claim title to any lands raised above the mean high or normal water 
levels as a result of filling or accretion. 
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(m)  For water bodies more narrow than 150 feet, the structures shall not be positioned offshore 
more than one sixth (1/6) the width of the waterbody. 
 
(n)  The sill shall not be within a navigation channel marked or maintained by a state or federal 
agency. 
 
(o)  The sill shall not interfere with leases or franchises for shellfish culture. 
 
(p)  All structures shall have a minimum setback distance of 15 feet between any parts of the 
structure and the adjacent property owner’s riparian access corridor, unless either a signed 
waiver statement is obtained from the adjacent property owner or the portion of the structure 
within 15 feet of the adjacent riparian access corridor is located no more than 25 feet from the 
mean high or normal water level.  The riparian access corridor line is determined by drawing a 
line parallel to the channel, then drawing a line perpendicular to the channel line that intersects 
with the shore at the point where the upland property line meets the water’s edge.   
 
(q)  The sill shall not interfere with the exercise of riparian rights by adjacent property owners, 
including access to navigation channels from piers, or other means of access. 
 
(r)  Sills shall be marked at 50-foot intervals with yellow reflectors extending at least three feet 
above mean high water level. 
 
(s)  If the crossing of wetlands with mechanized construction equipment is necessary, temporary 
construction mats shall be utilized for the areas to be crossed.  The temporary mats shall be 
removed immediately upon completion of the construction of the riprap structure. 
 
(t)  Sedimentation and erosion control measures shall be implemented to ensure that eroded 
materials do not enter adjacent wetlands or waters. 
 
(u)  No excavation or filling of any native submerged aquatic vegetation is authorized by this 
general permit. 
 
(v)  No excavation of the shallow water bottom or any wetland is authorized by this general 
permit. 
 
(w)  No more than 100 square feet of wetlands may be filled as a resulted of the authorized 
activity. 
 
(x)  Backfilling of sill structures may only be utilized only for the purpose of creating a suitable 
substrate for the establishment or reestablishment of wetlands.  Only clean sand fill material may 
be utilized. 
 
(y)  The riprap material shall consist of clean rock or masonry materials such as granite or 
broken concrete.  Riprap material shall be free of loose sediment or any pollutant.  The structures 
shall be of sufficient size and slope to prevent its movement from the site by wave or current 
action. 
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(z)  If one or more contiguous acre of property is to be graded, excavated or filled, an erosion 
and sedimentation control plan shall be filed with the Division of Land Resources, Land Quality 
Section, or appropriate government having jurisdiction.  The plan must be approved prior to 
commencing the land-disturbing activity. 
 
(aa)  In order to ensure that no adverse impacts occur to important fisheries resources, the 
Division of Marine Fisheries shall review and concur with the location and design of the 
proposed project prior to the issuance of this general permit. 
 
(bb)  Prior to the issuance of this general permit, Division staff shall coordinate with the 
Department of Administration’s State Property Office to determine whether or not an easement 
will shall be required for the proposed activity. 
 
(cc)  Following issuance of this general permit, the permittee shall contact the N.C. Division of 
Water Quality and the U.S. Army Corps of Engineers to determine any additional permit 
requirements.  Any such required permits, or a certification from the appropriate agency(s) that 
no additional permits are required, shall be obtained and copies provided to the Division of 
Coastal Management prior to the initiation of any development activities authorized by this 
permit. 
 
History Note: Authority G.S. 113A-107; 113A-118.1; 
Temporary Eff. June 15, 2004; 
Eff. April 1, 2005. 
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April 18, 2011 
 

MEMORANDUM 
 
TO:  Coastal Resources Commission 
 
FROM: Mike Lopazanski 
 
SUBJECT: Sandbag Stakeholder Meetings Report 
 
At the July 2010 Commission meeting, the CRC directed the Division to engage stakeholders 
in an effort to discuss how sandbag structures were being managed, nuances of the temporary 
erosion control structure rules and to facilitate possible changes in the implementation of the 
Commission’s sandbag policy.  A total of four meetings were held (September 15, 2010; 
October 4, 2010; January 17, 2011 and February 23, 2011) which included representatives of 
the Commission, Advisory Council, local government, property owner representatives, and 
DCM staff.   
 
Staff was asked to summarize these meetings as well as some of the suggestions for 
management of sandbags structures now in the future.  Attached is a report for consideration 
by the Commission at the May 2011 meeting in Beaufort.  I look forward to discussing the 
results of these meeting at our upcoming meeting. 
 
 
 
  



     (CRC-11-09) 
COASTAL RESOURCES COMMISSION 
SANDBAG STAKEHOLDER MEETINGS 
SUMMARY REPORT 
APRIL 2011 
 
Background 
 
Beginning in 2007, the Coastal Resources Commission and the Division of Coastal 
Management began to prepare for the approaching May 2008 deadline for when a large 
number of temporary erosion control structures (sandbags) that had been subject to numerous 
extensions would be required to be removed.   While the Division moved forward with 
enforcement of the Commission rules on the use of temporary erosion control structures, 
Session Law 2009-479 established a moratorium on enforcement actions related to the time 
limits placed on sandbag structures until September of 2010.  With the expiration of the 
moratorium, the Commission once again directed the Division at the Commission’s July 2010 
meeting to enforce the provisions of the sandbag rules. 
 
Division staff was also requested to engage stakeholders in an effort to discuss how sandbag 
structures were being managed, nuances of the temporary erosion control structure rules and 
to facilitate possible changes in the implementation of the Commission’s sandbag policy.  A 
total of four meetings were held (September 15, 2010; October 4, 2010; January 17, 2011 and 
February 23, 2011) which included representatives of the Commission, Advisory Council, local 
government, property owner representatives, and DCM staff.   
 
Over the course of these meetings, the evolution of the temporary erosion control structure 
rules was discussed as well as a focus on some of the specific issues related to the 
management of sandbag structures used as a temporary erosion control measure.  These 
issues included the requirement for removal of sandbags prior to nourishment projects, the 
covered and vegetated requirements and the possible use of other criteria in the permitting 
and removal of sandbags such as beach elevation and shoreline recession.     
 
Refinement of the issues led to discussions of FEMA and how insurance payouts related to the 
National Flood Insurance Program (NFIP) as well as building standards (piling depths) may be 
contributing to the problem.  There was general agreement that while the focus has been on 
the sandbag structures protecting houses, it is the houses on the public beach that continues 
to be the core issue.  Since the NFIP does not pay the insurance claim until there is a loss, 
there is no incentive for the property owner to remove the structure prior to that event. Adding 
to the problem is the fact many of the structures are held by out of state owners or are owned 
by LLCs.  In most cases it is the local government’s responsibility to pursue removal of 
structures once they are condemned and there is considerable difficulty in locating owners, or 
the structures are simply abandoned.  There has been little financial help for local 
governments as the state is under no obligation to assist the local government with removal of 
the structures from the public beach.  
 
The Town of Nags Head was cited in many examples of the issues facing local government.  
Mayor Oakes provide additional details on how condemnations were being handled in Nags 
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Head and how the Town would exchange civil penalty collection for the ability to take the 
house down, which is often less expensive then court costs associated with forcing a property 
owner to remove the structure. 
 
Various methods of dealing with structures that are condemned frequently were considered 
such as piling depths, the use of sister pilings, permit conditions for removal and a repetitive 
loss trigger.  The Town of Nags Head has adopted a new ordinance for condemned structures 
in which they are declared a nuisance once they encroach on the public trust beach.  In this 
way, re-establishment of septic and utilities does not necessarily lift the designation and the 
need to remove the structure remains.  However, the ordinance has not been fully tested in the 
courts. 
 
Possible Solutions 
 
Over the course of the stakeholder meetings, several suggestions were made as to how 
sandbags could be better managed and the issue of chronic erosion addressed.  In addition to 
the more technical and specific aspects of sandbags structures (configuration and 
installation/removal criteria), there was discussion of local government management of 
sandbags.  While local governments previously had authority to permit sandbags prior to 1996 
under the local permitting program, the idea discussed involved allowing communities to be 
responsible for management of sandbags as a part of a locally implemented shoreline 
management plan.  Specifically, sandbags would only be allowed if the community was 
pursuing a beach nourishment project and the authority would be under an “umbrella” permit to 
the local government similar to what done for beach bulldozing.  The blanket authority would 
be extended to the local government once the shoreline management plan was approved by 
the CRC. The overall approach would be similar to the static line exception provisions 
connected with a long-term beach fill project.  There would be no time limits associated with 
sandbag structures as they would be tied to an approved shoreline management plan.  Once a 
beach fill project is approved, the sandbag structures would no longer be necessary and could 
be removed.  Much of the discussion of this option centered on whether or not the same pitfalls 
that currently exist for the state regarding the removal of structures could be avoided by local 
governments.   
 
Another suggestion utilizes an innovative strategy involving a conservation tax credit in 
exchange for advance agreement on the removal of a structure.  The focus of this strategy is 
to plan ahead for the eventual removal of a structure once it is threatened by erosion, giving 
property owners an incentive to get out of harm’s way.  In exchange for a tax credit toward the 
value of the property, the property owner would obtain insurance or a bond to assure the state 
that structure would be removed once it was threatened.  Discussion of this option centered on 
how much of the value of the property would be allowed as a credit and the limitations of 
individuals capable of taking advantage of such a tax credit.  Questions were also raised with 
regard implementing bond requirements and that the use of escrow accounts may be easier 
from an administrative standpoint. 
 
There were also suggestions for dealing with existing sandbag structures.  Under one 
scenario, sandbag structures would be allowed in limited circumstances where time is needed 
to remove a threatened structure or a where a permitted beach fill or inlet relocation project will 
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protect a threatened structure.  Provisions were also suggested for limiting the size and 
number of bags to prevent the creation of “seawalls”, including authorization for removal of 
sandbags and restoration of the oceanfront lot, as well as daily financial penalties for leaving 
sandbags beyond their permitted time. 
 
Other suggestions for management of existing sandbags structures included tying the 
continued use of sandbags to the viability of the structure being protected such as maintaining 
an occupancy permit; financial responsibility for sandbag structures incorporated into the deed; 
reconsideration of the dimensional requirements after installation (timeframe to address 
exceedance of permitted dimensions); requiring that property owners keep sandbags covered 
with sand; and allow sandbag installation contractors the ability to experiment with a variety of 
sandbag dimensions, methods of placement, and anchoring to secure alignments within 
permitted dimensions. 
 
Finally, there was discussion of financial assistance that may be available to assist property 
owners and local governments with removal of structures.  Initiatives such as the Upton-Jones 
Amendment to the Federal Flood Insurance Program were seen as an effective measure to 
remove structures from the beach before they are destroyed. The Texas Open Beaches Act 
was also mentioned as a successful program where there is a cash payment to the property 
owner for removal of structures from the beach.  There were also questions raised about the 
possibility of using the Hazard Mitigation Program to assisting local government with the 
removal of structures.  A presentation on the program at the February 2011 CRC provided 
additional information. 
 
There are three possible programs that could address structures on the public beach 
associated with the Hazard Mitigation Program.  These are the Flood Mitigation Assistance 
Program, the Repetitive Loss Program and the Severe Repetitive Loss Programs which are 
aimed specifically at reducing claims on the NFIP.  The only eligible properties for these three 
programs are flood insured properties that have had two or more losses in previous rolling ten 
year periods.  The Repetitive Flood Loss Program is an attempt to identify the worst of the 
worst repeat offenders in the NFIP.  The other use of this program depends on identifying a 
local government that does not have the capacity to manage one of these projects on their 
own and have eligible properties within their jurisdiction.  The Severe Repetitive Loss Program 
is aimed specifically at repetitive loss NFIP structures.  These are properties that have had four 
or more claims in the previous ten year period or where the amount of the claim is approaching 
the value of the property.  Traditionally the State of North Carolina has picked up the entire 
non-federal match in these projects.  In an acquisition project, the local government has to 
agree to take title to the underlying property.  The structure is removed and then the local 
government records a deed restriction holding the property as public open space in perpetuity.  
All these programs are voluntary on the part of the local government and the individual 
participants.  During the presentation, the representative of the program indicated a willingness 
to work with local governments interested in submitting an application to FEMA for the removal 
of condemned structures. 
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Conclusions 
 
While many of the issues were more thoroughly considered during the stakeholder meetings, 
no specific recommendations were being directed to the Commission.  Possible solutions for 
the management of sandbags and the implementation of the temporary erosion control 
measure policy focused on funding, tax credits cash payments, private entities interested in 
salvaging condemned structures and possible help from the FEMA Hazard Mitigation Program.  
There was general agreement that the issue ultimately falls to the local government as has 
been seen in the Town of Nags Head.  Interest was expressed by some in drafting rule 
language that would address the community management idea however; there was concern of 
a potential conflict with taking steps to change the rule while there were ongoing enforcement 
actions to remove sandbags.  Since many of the properties subject to ongoing enforcement 
were unlikely to benefit from a potential rule change (due to their being on the beach), this may 
not be that much of a problem.  The recommendation from the final stakeholder meeting was 
to summarize the discussion as well as the potential actions for further research and 
discussion by the CRC. 
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April 18, 2011 

 
MEMORANDUM 
 
TO:  Coastal Resources Commission 
 
FROM: Ken Richardson 
 
SUBJECT: 2011 Draft Erosion Rates and Amendments to 15A NCAC 7H .0304(1)(a) 
 
The Division of Coastal Management has completed the 2011 update of the long-term average 
annual erosion rates used in determining the ocean hazard setback factors initially established 
by the CRC under the Coastal Area Management Act (CAMA) in 1979. The long-term average 
annual erosion rates have been updated periodically since 1980, with the last update report 
completed in 2003. Setback factors are used to site oceanfront development and determine 
the extent of the Ocean Erodible Area of Environmental Concern (OEA), or the area where 
there is a substantial possibility of excessive shoreline erosion. 
 
This update was completed using the end-point methodology. This technique of calculating 
shoreline change rates is consistent with earlier studies, and provides results that can be 
generally compared to those from previous studies.  The end-point method uses the earliest 
and most current shoreline data points where they intersect at any given shore-perpendicular 
transect. The distance between the two shorelines (shore-transect intersect) is then divided by 
the time, or number of years, between the two shorelines. This information is then “smoothed 
and blocked” to determine the ocean hazard setback factor. 
 
Attached is a copy of the “Methods Report” as well as a summary of the changes to erosion 
rates along the various barrier islands.  The methodology was presented to the CRC’s Science 
Panel on Coastal Hazards at their April 4th meeting in Raleigh.  The Science Panel had 
questions regarding smoothing and blocking procedures, particularly in regard to which was 
the last transect used adjacent to inlets, as well as in the vicinity of “peaks” in the rates.  There 
were also general suggestions for graphing areas where there are not two shorelines (closed 
inlet areas).  The Science Panel questions and suggestions have been incorporated into the 
report to be considered at the May 5th meeting in Beaufort. 
 
In order to facilitate CRC review of the draft rates, barrier island summaries are attached 
showing how the rates have changed since the last update as well as a characterization of 
trends associated with each island.  Also attached is draft rule language containing the 



updated report reference for public hearing should the Commission approve the report and 
associated erosion rates.  Staff is recommending that the proposed amendment be sent to 
public hearing.  Erosion rate maps will be available for review at the upcoming meeting and I 
look forward to reviewing the methodology at our upcoming meeting. 
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DRAFT AMENDMENTS TO 15A NCAC 07H .0304 AECS WITHIN OCEAN HAZARD AREAS 
 
 
15A NCAC 07H .0304 AECS WITHIN OCEAN HAZARD AREAS 
The ocean hazard system of AECs contains all of the following areas: 

(1) Ocean Erodible Area.  This is the area in which there exists a substantial possibility of excessive erosion 
and significant shoreline fluctuation.  The seaward boundary of this area is the mean low water line.  The 
landward extent of this area is determined as follows: 

(a) a distance landward from the first line of stable natural vegetation to the recession line that would be 
established by multiplying the long-term annual erosion rate times 60, provided that, where there 
has been no long-term erosion or the rate is less than two feet per year, this distance shall be set at 
120 feet landward from the first line of stable natural vegetation.  For the purposes of this Rule, 
the erosion rates are the long-term average based on available historical data.  The current long-
term average erosion rate data for each segment of the North Carolina coast is depicted on maps 
entitled "Long Term Annual Shoreline Change Rates updated through 1998" “2011 Long-Term 
Average Annual Erosion Rate Update” and approved by the Coastal Resources Commission on 
January 29, 2004 May 5, 2011(except as such rates may be varied in individual contested cases, 
declaratory or interpretive rulings).  The maps are available without cost from any local permit 
officer or the Division of Coastal Management; and 

(b) a distance landward from the recession line established in Sub-Item (1)(a) of this Rule to the recession line 
that would be generated by a storm having a one percent chance of being equaled or exceeded in 
any given year. 

(2) The High Hazard Flood Area.  This is the area subject to high velocity waters (including hurricane wave 
wash) in a storm having a one percent chance of being equaled or exceeded in any given year, as identified 
as zone V1-30 on the flood insurance rate maps of the Federal Insurance Administration, U.S. Department 
of Housing and Urban Development.  

(3) Inlet Hazard Area.  The inlet hazard areas are natural-hazard areas that are especially vulnerable to erosion, 
flooding and other adverse effects of sand, wind, and water because of their proximity to dynamic ocean 
inlets.  This area shall extend landward from the normal low water line a distance sufficient to encompass 
that area within which the inlet shall, based on statistical analysis, migrate, and shall consider such factors 
as previous inlet territory, structurally weak areas near the inlet and external influences such as jetties and 
channelization.  The areas identified as suggested Inlet Hazard Areas included in the report entitled INLET 
HAZARD AREAS, The Final Report and Recommendations to the Coastal Resources Commission, 1978, 
as amended in 1981, by Loie J. Priddy and Rick Carraway are incorporated by reference without future 
changes and are hereby designated as Inlet Hazard Areas except that the Cape Fear Inlet Hazard Area as 
shown on said map shall not extend northeast of the Baldhead Island marina entrance channel.  These areas 
shall be extensions of the adjacent ocean erodible areas and the width of the inlet hazard area shall not be 
less than the width of the adjacent ocean erodible area.  This report is available for inspection at the 
Department of Environment and Natural Resources, Division of Coastal Management, 400 Commerce 
Avenue, Morehead City, North Carolina.  Photo copies are available at no charge. 

(4) Unvegetated Beach Area.  Beach areas within the Ocean Hazard Area where no stable natural vegetation is 
present may be designated as an unvegetated beach area on either a permanent or temporary basis: 

(a) An area appropriate for permanent designation as an unvegetated beach area is a dynamic area that is 
subject to rapid unpredictable landform change from wind and wave action.  The areas in this 
category shall be designated following studies by the Coastal Resources Commission.  These areas 
shall be designated on maps approved by the Commission and available without cost from any 
local permit officer or the Division of Coastal Management. 

(b) An area that is suddenly unvegetated as a result of a hurricane or other major storm event may be 
designated as an unvegetated beach area for a specific period of time.  At the expiration of the 
time specified by the Commission, the area shall return to its pre-storm designation.  Areas 
appropriate for such designation are those in which vegetation has been lost over such a large land 
area that extrapolation of the vegetation line under the procedure set out in Rule .0305(a) of this 
Section is inappropriate. 

The Commission designates as temporary unvegetated beach areas those oceanfront areas on Hatteras 
Island west of the new inlet breach in Dare County in which the vegetation line as shown on Dare County 
orthophotographs dated 4 February 2002 through 10 February 2002 was destroyed as a result of Hurricane 
Isabel on September 18, 2003 and the remnants of which were subsequently buried by the construction of 
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an emergency berm.  This designation shall continue until such time as stable, natural vegetation has 
reestablished or until the area is permanently designated as an unvegetated beach area pursuant to Sub-Item 
4(a) of this Rule. 

 
History Note: Authority G.S. 113A-107; 113A-113; 113A-124; 

Eff. September 9, 1977; 
Amended Eff. December 1, 1993; November 1, 1988; September 1, 1986; December 1, 1985; 
Temporary Amendment Eff. October 10, 1996; 
Amended Eff. April 1, 1997; 
Temporary Amendment Eff. October 10, 1996 Expired on July 29, 1997; 
Temporary Amendment Eff. October 22, 1997; 
Amended Eff. January 1, 2010, February 1, 2006; October 1, 2004; Amended Eff. April 1, 2004; August 1, 
1998. 
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April 21, 2011 
 

MEMORANDUM 
 
TO: Coastal Resources Commission 
 
FROM: Scott Kucera (DCM) and Casey Dziuba (Duke University) 
 
SUBJECT: Education and Outreach Activities 
 
 
Environmental education and outreach are vital for preparing North Carolina to cope with 
impending sea-level rise and the large number of risks it presents to the state’s coastal 
communities.  The Education Section of the NC Coastal Reserve will incorporate estuarine 
shoreline and sea-level rise content into existing programs and in the development of new 
activities. These interpretive programs will reach multiple target audiences: K-12 teachers and 
students, coastal decision-makers, and the general public. 
 
In order to help with the goal of public education and outreach for coastal North Carolina, Duke 
University Master’s student Casey Dziuba created educational materials for use by the Division 
of Coastal Management and other agencies.  These materials consist of a sea-level rise 
education section of the Division of Coastal Management’s website and an educational module 
on sea-level rise.  These materials can be used to target different audiences for sea-level rise 
education.  The website will serve as a good educational tool because it can reach a large 
number of people, displays a great deal of information, allows for the use of graphics and 
images that may aid in viewer comprehension and understanding, and can provide links that 
direct the reader to additional information on the subject from other sources.  The module that 
was created provides more in-depth information on the science behind sea-level rise and 
includes hands-on activities to allow students to better grasp less tangible concepts about this 
long term, difficult to visualize process. 
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MEMORANDUM                                                                                             CRC-11-14 
 
To: The Coastal Resources Commission   
 
From:      Michael Christenbury, Wilmington District Planner 
 
Date: April 20, 2011 
 
Subject: Requested Certification of Amendment #1 of the 2007 Shallotte Core Land Use Plan 
  
 
Staff Recommendation:  Certification of the Shallotte Core LUP Amendment based on the 
determination that the amendment has met the substantive requirements outlined within the 
2002 7B Land Use Plan Guidelines and that there are no conflicts evident with either state or 
federal law or the State’s Coastal Management Program. 
 
Overview:   
 
The Town of Shallotte is located along US 17 in southwestern Brunswick County.  This is the first 
(1st) amendment to the 2007 Shallotte Core Land Use Plan (LUP), certified by the Coastal 
Resources Commission (CRC) on September 28, 2007.  The purpose of these changes is to ensure 
that the land use plan better reflects, and is more applicable to the changing and underlying 
conditions within the Town since the plan was adopted in August of 2007.  Changes in the 
municipal limits, real estate market, and planning goals of the Town have prompted the Town to 
re-evaluate certain elements of the plan.   
 
Specifically, the amendment involves two (2) components: (1) text amendments, which detail 
changes within the description of each Future Land Use Map Classification and supporting 
documentation; and (2) changes to the Future Land Use Map, which includes newly annexed areas 
within the Town and a greatly expanded planning boundary.   
 
Component 1:  
 
In July 2008, the Town of Shallotte adopted a Vision Plan for the Town.  Within this Vision Plan, 
it is noted that the 2007 CAMA Land Use Plan did a poor job differentiating between various 
development characteristics and intensities, particularly with respect to commercial development.  
For this reason, the Vision Plan recommended changes to the descriptions of the Future Land Use 
Map Classifications.  The Vision Plan also calls for a mixed-use pedestrian-friendly downtown 
district (noted as Vision Plan Overlay) that is not referenced within the Future Land Use Map 
Classifications nor illustrated on the Future Land Use Map.  This amendment includes the Vision 



Overlay (downtown district) within the Future Land Use Map Classification descriptions and 
illustrates this classification on the Future Land Use Map.   
 
The Vision Plan also recommended changes to the town Zoning Ordinance, Zoning Map and 
Development Standards.  The Town recognized that these changes should not occur until the Land 
Use Plan is amended first to reflect and drive the zoning and development standard changes.  The 
Town placed a high priority that the zoning and development standard changes shall be based on a 
sound and up-to-date Land Use Plan and, therefore, should not begin until the 2007 Land Use Plan 
and Future Land Use Map are amended.  (See ‘Exhibit A’ for Text Amendments).  Included in the 
text amendments are changes to Tables 44 and 45.  All of the text amendments are in support of 
the map amendments discussed in Component 2 below.    
   
Component 2: 
 
Updating the Future Land Use Map was deemed a high priority by the Planning Board and Board 
of Aldermen at the start of 2010.  Specifically, the Future Land Use Map amendment is an attempt 
to correct a few issues: (1) the Town’s satellite annexations extended beyond the “Expanded 
Planning Boundary” of the 2007 Future Land Use Map and the Town desires to plan for the entire 
area that may be expected to be within the Town’s limits over the next 25 years; (2) the 2007 
Future Land Use Map was created from the zoning map, rather than vice versa, and was a better 
reflection of current conditions rather than a plan for the future; and (3) illustrating the Vision 
Plan’s downtown district (noted as Vision Plan Overlay), which calls for a mixed-use pedestrian-
friendly downtown area.  Further, the map amendment illustrates all of Shallotte’s newly annexed 
areas, as well as a greatly expanded planning boundary.  (See ‘Exhibit A’ for the newly amended 
Future Land Use Map, and see ‘Exhibit B’ for the original 2007 Future Land Use Map). 
 
These amendments (text and map) help further the Town’s vision and desire to plan for future 
development, and shall allow the Land Use Plan to help shape changes to the Town’s zoning and 
development standards, which help implement the plan. These amendments shall also help the plan 
serve as the basis and guide for subsequent changes to the Town’s development regulations, 
furthering the likelihood of the Town achieving its vision.   
 
The Shallotte Board of Aldermen unanimously adopted the amendments by resolution following a 
public hearing that was held on January 11, 2011.  
 
The Town of Shallotte reviewed the amendments and determined they are not in conflict with other 
policies or sections of the 2007 Shallotte Land Use Plan.   
 
The public had the opportunity to provide written comments up to fifteen (15) business days 
(excluding holidays) prior to the CRC meeting.  No comments have been received, written or 
otherwise as of the date of this memorandum.  
 
To view the full 2007 Shallotte Core Land Use Plan, go to the following link and scroll down to 
Shallotte LUP:   
 
http://www.nccoastalmanagement.net/Planning/under_review.htm 
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Exhibit A: Text Amendments and newly amended Future Land Use Map   
Exhibit B: Original 2007 Future Land Use Map 
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E. FUTURE LAND USE 

 

1. Introduction 

The Future Land Use map (Map 19) depicts application of the policies for growth and development and 
the desired future patterns of land use and land development. Some areas are classified as low suitability 
areas. The intent is not to prohibit development in these areas but to indicate areas where careful review 
of proposed development should be undertaken. The future land use map must include the following:  

(1) Areas and locations planned for conservation or open space and a description of compatible land 
uses and activities. 

(2) Areas and locations planned for future growth and development with descriptions of the following 
characteristics: 

» Predominant and supporting land uses that are encouraged in each area; 

» Overall density and development intensity planned for each area; and 

» Infrastructure required to support planned development in each area. 

(3) Land use which reflects existing and planned infrastructure. 

(4) The information depicted on the Environmental Composite Map (Map 9) and the Land Suitability 
Analysis (Map 17). On the Future Land Use Map there are some areas that are considered least 
suitable for development which have been assigned a Future Land Use category other than 
Conservation or Low Density Residential. In most of those cases, they are considered least suitable 
because of their locations in floodplain or wetland areas, or significant natural heritage areas. For 
those undeveloped parcels with wetlands coverage, the Town will make every effort to ensure that 
any development that occurs will be located outside of the wetland areas or that the negative impact 
to the environment is minimal, if any. For those undeveloped parcels with all or portions located within 
a floodplain, the Town will encourage the location of development on the portions of the property 
outside of the floodplain. 

 

Map 19 - Future Land Use 

 

2. Smart Development 

The Town of Shallotte must continuously work at accomplishing plan implementation and maintaining an 
effective planning program. This may require a change in Shallotte’s management of growth. In 
contemporary planning, the most discussed concept is “smart development.” In reality, this concept is not 
a new idea. It is simply the blending of many existing ideas. Randall Arendt, considered an authority on 
smart development, believes that smart development adheres to six basic principles which are described 
as follows: 

Principle 1 - Efficient Use of Land Resources: Smart development supports the preservation of land 
and natural resources. This is accomplished through compact building forms, in-fill development, and 
moderation in street and parking standards. 

Principle 2 - Full Use of Urban Services: The same frugality of land development supports efficient 
use of public and private infrastructure. Smart development means creating neighborhoods where 
more people will use existing services like water lines and sewers, roads, emergency services, and 
schools. 

Principle 3 - Mix of Uses: Smart development supports locating stores, offices, residences, schools, 
and recreation spaces within walking distance of each other in compact neighborhoods with 
pedestrian-oriented streets. This promotes:  

»  Independence of movement, especially for the young and the elderly who can conveniently 
walk, cycle, or ride public transit; 

»  Safety in commercial areas, through around-the-clock presence of people; 

»  Reduction in auto use, especially for shorter trips; 

»  Support for those who work at home, through nearby services and parks; and 
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»  A variety of housing choices, so that the young and old, singles and families, and those of 
varying economic ability may find places to live. 

Principle 4 - Transportation Options: Transportation must be safe, convenient, and interesting. These 
performance factors affect sidewalk and street design, placement of parking, and location of building 
fronts, doors, and windows. 

Principle 5 - Detailed, Human-Scale Design: Community acceptance of compact, mixed-use 
development requires compatibility between buildings to ensure privacy, safety, and visual coherency. 
Similar massing of buildings, orientation of buildings to the street, the presence of windows, doors, 
porches, and other architectural elements, and effective use of landscaping all contribute to 
successful compatibility between diverse building types. Human-scale design is also critical to the 
success of streets and paths as preferred routes for pedestrians, cyclists, and motorists alike. In 
general, smart street design considers the role of pedestrians along with that of vehicular traffic, 
emphasizing the quality of the walking environment. 

Principle 6 - Implementation: The Town’s ability to adopt smart development principles will depend on 
the ability and willingness of developers to apply the principles. Frustrating, costly, and time-
consuming delays due, in part, to inflexible standards, regulations, and processes will discourage 
innovative approaches to development and design. Providing for flexibility and certainty in the 
application of standards can help promote creative development that complies with the principles. 

 

3. Future Land Use Acreages 

Table 44 summarizes the Town’s future land use acreages. The future land use plan map depicts areas 
for development which are consistent with the land suitability analysis (Map 17, page 81). All future land 
use acreages are based on suitability of land for development and not forecast market demand for future 
acreages.  It should be noted that the Town established an expanded planning boundary on the Future 
Land Use Map. The expanded planning boundary extends approximately one half mile outside of  beyond 
the Town’s ETJ to include areas the Town may expect to annex over the long-range planning period. This 
area is to be used for future planning purposes only and is, therefore, not shown on the existing land use 
map or other maps throughout this plan. Carrying capacity forecasts are also not included for this area. 
The policies/implementing actions included in this plan should apply to the expanded planning boundary. 
The Town established the boundary to serve as a planning guide when considering contiguous or satellite 
annexations and any ETJ boundary extensions. Development within the expanded area may result in the 
need for revisions to the policies and implementing actions included in this plan and/or local regulatory 
documents.  

 

Table 44. Town of Shallotte 
Future Land Use Acreages 

 
Corporate Limits 

Extraterritorial 
Jurisdiction 

Total 
Expanded 

Planning Boundary 

 
Acres % Acres % Acres % Acres % 

Low-Density Residential 912.3 17.3% 270.0 8.2% 1,182.3 13.8% 9,959.2 52.3% 

Medium-Density Residential 1,629.7 30.9% 1,745.7 53.3% 3,375.4 39.5% 3,737.2 19.6% 

High-Density Residential 212.4 4.0% 48.0 1.5% 260.4 3.0% 260.4 1.4% 

Light Commercial 102.1 1.9% 10.6 0.3% 112.7 1.3% 157.0 0.8% 

Mixed Use 453.7 8.6% 336.3 10.3% 790.0 9.2% 820.8 4.3% 

General Commercial 1,073.7 20.4% 434.6 13.3% 1,508.3 17.7% 1,990.7 10.5% 

Industrial 749.2 14.2% 63.2 1.9% 812.4 9.5% 1,080.0 5.7% 

Conservation 133.3 2.5% 366.6 11.2% 499.8 5.9% 1,026.6 5.4% 

TOTAL 5,266.3 100.0% 3,275.0 100.0% 8,541.3 100.0% 19,031.8 100.0% 
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 Corporate Limits 
Extraterritorial 

Jurisdiction 
Total 

Expanded 

Planning Boundary 

 Acres % Acres % Acres % Acres % 

Commercial 1,438.1 37.3% 830.8 21.5% 2,268.9 29.5% 321.8 5.5% 

Conservation 56.4 1.5% 277.9 7.2% 334.3 4.3% 0 0.0% 

Industrial 762.5 19.8% 63.2 1.6% 825.7 10.7% 126.8 2.1% 

High-Density Residential 92.4 2.4% 3.1 0.1% 95.5 1.2% 88.6 1.5% 

Medium-Density Residential 852.8 22.1% 830.8 21.5% 1,683.6 21.8% 4,540.6 77.0% 

Low-Density Residential 473.4 12.3% 1,785.0 46.2% 2,258.4 29.2% 819.7 13.9% 

Mixed Use 116.0 3.0% 35.5 0.9% 151.5 2.0% 0 0.0% 

O&I 64.2 1.7% 39.7 1.0% 103.9 1.3% 0 0.0% 

TOTAL 3,855.8 100.0% 3,866.0 100.0% 7,721.8 100.0% 5,897.5 100.0% 

 
*The acreages in this table assume total build-out of the attached future land use map. 
Source: Holland Consulting Planners, Inc., Town of Shallotte 

All future land use acreages are based on suitability of land for development and not forecast market 
demand for future acreages. The land uses in each of these areas have been coordinated with the Town’s 
UDO zoning classifications. The zoning classifications specify allowable uses for each land use category. 
Refer to the UDO’s Table of Permitted Uses for a specific listing of allowable uses in each district. A 
complete list of the land use categories utilized on the future land use map, the zoning classifications that 
should be included in each category, and the assumed development patterns that are to occur in Shallotte 
are provided in Section VI.E.4. These categories are intrinsically tied to the policy section of the plan. 

4. Locational Aspects of Land Use  

The purpose of this section is to describe the reasoning behind the location of land uses as shown on the 
future land use map. It should be noted that the land use plan depicts a desired or optimum pattern of land 
uses. For land areas that are already developed, the desired land use may not be consistent with the 
existing land use. In cases where the planning process resulted inrecommended a land use that deviated 
from the existing land use, preferred land use is indicated. The following provides an example of a case in 
which an existing land use would not be indicated on the map: AnFor example, an industrial property  
industry might that was located in an rural area that was considered “rural” ten years ago . As the years go 
by, development occurs, urban areas of the city expand, and eventually the industry but that now finds 
itself in an recently urbanized setting surrounded by residential development. This situation has resulted 
in a conflicting land use. In this case the existing land use of the industrial property is industrial but  might 
be shown classified on the future land use map as Office/Institutional, a more suitable and compatible use 
forclassification adjacent to a residential area.  

Generally, the future land use map was drafted with consideration given to key land use issues (identified 
in Section 4Aon page 6); development constraints, existing zoning patterns, and citizen input. It should be 
stressed that while the future land use map indicates a desired pattern for future land use, the zoning of a 
property ultimately regulates the permitted uses.  However, zoning changes require a statement of land 
use plan consistency and, therefore,it is not being suggested that the land uses portrayed cannot be 
deviated from. However, it is recommended that as the need for changes in the land use map becomes 
apparent, it should that the map be revised and approved by the Board of Aldermen. A general description 
of land use by type follows. NOTE: There are no impervious surface maximum percentages. However, for 
all developments, stormwater runoff must be controlled so that there is no more than a 5% net increase in 
the peak discharge from the predevelopment conditions for the 10-year, 24-hour storm.  

a. Conservation & Recreation 

The Conservation & Recreation designation is primarily located as a buffer in areas where there is a 
potential for flooding and in areas where there is a potential land use conflict. The designation is intended 
to protect floodplain and estuarine areas as well as residential areas. This designation primarily occurs 
along the Shallotte River, but can be found in other environmentally sensitive areas and along the 
perimeters of industrial land uses.  In addition, the designation is intended to identify recreational, 
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historical, and cultural open spaces targeted for permanent preservation.  Appropriate uses include parks, 
cemeteries, and nature centers, Residential, commercial, and industrial development are not appropriate. 

Corresponding zoning district: C 
Appropriate uses: passive recreation areas 

Inappropriate uses: residential, commercial, and industrial development 

Allowable density: N/A - There are to be no permanent public or private structures 
Maximum height: 40 feet 

Minimum lot size: None 

b. General Commercial 

Commercial land uses in Shallotte’s planning jurisdiction are currently concentrated along Main Street. 
Future commercial development is intended to be located along major thoroughfares such as Main Street, 
US Highway 17 Bypass, Whiteville Road, Smith Avenue, and areas along Holden Beach Road near its 
intersection with Main Street.  Appropriate uses include a variety of high intensity commercial, office, and 
institutional establishments such as grocery stores, big box retail, pharmacies, movie theaters, car 
dealers, restaurants, shopping malls, lifestyle centers, office parks, builders supply stores, high schools, 
and large religious and civic assembly places.  Lower intensity commercial uses such as small offices and 
boutiques are also appropriate, as are appropriately sited high-density residences in limited 
circumstances.  Manufacturing operations, detached single-family residences, and residential 
subdivisions are not appropriate. 

 

Corresponding zoning district: CB, HB, CW, B-2 

Appropriate uses: a variety of high intensity retail and wholesale establishments such as grocery 
stores and builders supply as well as lower intensity commercial uses such as offices and 
boutiques 

Inappropriate uses: manufacturing operations 

Allowable densities: CB - 8 units/acre, HB - 4 units/acre, CW - 2 units/acre, B-2 - 2 units/acre 
Maximum height: 40 feet 

Minimum lot size: CB - 5,000 s.f., HB - 10,000 s.f., CW - 20,000 s.f., B-2 - 20,000 s.f. 

c. Light Commercial Office/Institutional 

Future light commercial office and institutional land uses are located as a buffer between higher intensity 
general commercial uses and adjacent residential development behind the commercial land use 
designation , primarily on south Main Street and as buffers along Village and Bridger Roads and White 
Street.  In addition, light commercial provides the opportunity for neighborhood-scale commercial and 
office uses at the intersection of several major secondary roads in primarily residential areas.  Appropriate 
uses include neighborhood-scale retail and service establishments and professional and government 
offices, religious and educational institutions, and appropriately designed high-density residences.  Large-
scale or intense commercial establishments and industrial operations are not appropriate.  Buildings are 
generally limited to 5,000 square feet in size or smaller. 

 

Corresponding zoning district: O&I 
Appropriate uses: single-family dwellings and professional and government offices 

Inappropriate uses: commercial establishments and industrial operations 

Allowable density: 4 units/acre 
Maximum height: 40 feet 

Minimum lot size: 10,000 s.f. 

d. Residential 

Residential land uses are have been divided into three separate land use categories based on density:  
associated variable residential densities. These categories include high, medium, and low density 



TOWN OF SHALLOTTE 137 CAMA CORE LAND USE PLAN 

residential. The location of rResidential land uses are generally located based on a density gradient, with 
higher density development focused toward the core of the municipal limits and adjacent to areas planned 
for higher intensity commercial uses and near primary roadways, and with lower density residential 
development occupying areas toward the fringe of the planning boundary in more rural settings.by density 
was based on existing residential development patterns and constraints to development (i.e. floodplains 
and wetlands). 

(1) High Density Residential.  High density residential land uses are generally located behind or 
adjacent to areas planned for commercial development in an effort to advance the smart growth 
goals articulated in this plan.  Appropriate uses include multi-family residences such as 
apartments and condominiums, attached single-family residences such as townhouses, row 
houses, and duplexes, and small-lot single-family residences.  Limited,  small-scale retail and 
service uses that are well-integrated into the development pattern and designed to serve only the 
immediate community may be appropriate w properly designed. Target densities are between 
eight (8) and fourteen (14) dwelling units per acre.  High density residential development is 
encouraged to adopt a pedestrian-friendly urban development pattern with buildings fronting 
interconnected public streets with sidewalks and with stormwater infrastructure and parking 
located behind buildings.  Campus-style suburban development patterns, with buildings fronting 
parking lots, private driveways, and private common open space, are discouraged.  In general, 
commercial, office, and industrial uses are inappropriate. 

Corresponding zoning districts: R-7 and RM-10 

Appropriate uses: single and multi-family residential uses 
Inappropriate uses: commercial and industrial 

Allowable densities: R-7 - 6 units/acre, RM-10 - 4 units/acre 

Maximum height: 40 feet 
Minimum lot size: R-7 - 7,000 s.f. for first dwelling; 3,000 for each additional dwelling unit RM-10 - 
10,000 s.f. for first dwelling; 3,000 for each additional dwelling unit. 

(2)  Medium Density Residential.  Medium density residential land uses are generally located within 
the extraterritorial planning jurisdiction (ETJ) boundary and are, for the most part, existing 
residential subdivisions and nearby vacant properties not designated for commercial use.  
Appropriate uses include single-family residences and subdivisions, duplexes, community 
recreation and open space uses like golf courses and pools, and neighborhood-scale institutional 
uses such as religious and civic organizations.  Planned communities may also include well-
integrated multi-family and single-family attached residences and limited neighborhood-scale 
commercial and office uses.  Industrial and manufacturing uses, as well as commercial and office 
uses not located within a planned community are inappropriate.  Large institutional uses, such as 
high schools, community colleges, and mega-churches are also generally inappropriate.  Target 
densities are between four (4) and six (6) dwelling units per acre. 

Corresponding zoning districts: R-10, RAM-15, PUD, and PRD (Overlay) 

Appropriate uses: single-family residences, manufactured homes, Planned Unit 

Developments, and Planned Residential Developments - Please note that not every use listed 
above is permitted in all districts. 

Inappropriate uses: commercial uses outside of a PUD or PRD, and industrial operations 
Allowable densities: R-10 - 4 units/acre, RAM-15 - 2.9 to 4 units/acre, PUD - 6 units/acre, PRD - 
Cannot exceed the density of the underlying zoning district 
Maximum height: 40 feet 

Minimum lot size: R-10 - 10,000 s.f., RAM-15 - 15,000 without public water/sewer; 10,000 with 
public water/sewer, PUD - 25 acres, PRD - 10 acres 

 (3) Low Density Residential.  Low density residential land uses are located at the fringe of the 
planning boundary, generally beyond the existing Town ETJ and in areas without direct access to 
primary roads.  These areas are typically rural in nature with an existing low density residential 
development pattern.  Water and sewer services are often not available in these areas.  
Appropriate uses include single-family residences, manufactured homes, agriculture and forestry 
activities, and neighborhood-scale institutional facilities.  Commercial and industrial uses are 
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generally inappropriate in these areas, as are large institutions and other significant traffic 
generators.  Target densities are between zero (0) and three (3) dwelling units per acre. 

Corresponding zoning district: R-15, RA-15, PUD, and PRD 
Appropriate uses: single family residences and parks 

Inappropriate uses: commercial uses outside of a PUD or PRD, and industrial operations 

Allowable densities: R-15 - 2.9 units/ acre, RA-15 - 2.9 to 4 units/acre, PUD - 6 units/acre, PRD - 
Cannot exceed the density of the underlying zoning district 

Maximum height: 40 feet 
Minimum lot size: R-15 - 15,000 s.f., RA-15 - 15,000 without public water/sewer; 10,000 with 
public water/sewer, PUD - 25 acres, PRD - 10 acres 

e. Industrial 

Existing industrial areas are located in the north and northwest portions of the tTown. Future industrial 
development should occur along Whiteville Road in the plus one mile area of the Future Land Use 
Mapexpanded planning area. Future industrial land uses have been located designated in this area in an 
effort to concentrate new uses near existing industrial land uses. Industrial land uses that are adjacent to 
residential land uses have beenshould be significantly buffered with open space land uses. Buffering 
should be provided to help prevent land use conflicts between industrial development and neighboring 
land uses. The width of the buffer should be based on the type of industry and its potential to create 
compatibility problems. It is not the Town’s intention to acquire land to be utilized as buffer areas, but 
rather to encourage industries to incorporate adequate buffers into their development plans.  Appropriate 
uses include manufacturing, warehousing and wholesaling, transportation and distribution centers, water 
and wastewater treatment facilities, landfills, bulk storage of hazardous materials, large equipment 
storage and operation, and other uses that may be unpopular neighbors such as adult businesses and 
telecommunication towers.  Residential development and general retail uses are typically not appropriate. 

Corresponding zoning districts: HI and LI 

Appropriate uses: a variety of commercial and industrial uses - Please note that not every use 
listed in one district is permitted in the other district. 

Inappropriate uses: residential development 

Allowable density: 1 unit/acre 
Maximum height: 40 feet 

Minimum lot size: HI - 50,000 s.f., LI - 1 acre 

f. Mixed Use 

The Town of Shallotte recognizes the positive impact that Smart Development practices could have in an 
area. One of the implementing actions in the policy section (Land Use Compatibility - Residential) is to 
revise the UDO to include definitions and regulations for a Mixed Use zoning district. Therefore, the Town 
added a Mixed Use land use designation to the Future Land Use Map to designate areas where a mixture 
of integrated commercial, office, institutional, and residential uses are desired. The designation will 
provided the Town with guidance for locating the district when it is eventually created and for appropriate 
siting of suitable mixed use projects. The Mixed Use land use classification is not intended to be solely 
reserved for mixed use developments.  Single use developments that contribute toward an integrated land 
use pattern of appropriate commercial, office, institutional, and medium and high density residential uses 
are encouraged.  Developments located in areas designated as Mixed Use are intended to be designed to 
create a pedestrian-friendly environment, with an urban development pattern where buildings front 
interconnected public streets with sidewalks and with stormwater infrastructure and parking located 
behind buildings.  Urban design is a primary consideration in Mixed Use areas and a wide variety of uses 
is appropriate as long as a development pattern is employed that fully incorporates the Smart 
Development principles identified earlier in this section. 

g. Least Suitable Land Overlay 

The Future Land Use Map (Map 19, page 134) includes a least suitable Land Overlay. These areas 
parallel the areas that are least suitable as identified during the land suitability analysis (Map 17, page 
81). Development of any areas located within the overlay should be sensitive to protection of the 
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environmentally sensitive areas. Development proposals should be reviewed on a case by case basis for 
the needs of the particular area and development plans should be designed to cluster land-disturbing 
activities in such a way as to avoid the disturbance of sensitive areas. 

h. Vision Plan Overlay 

On September 2, 2008, the Town of Shallotte Board of Aldermen adopted the Shallotte Vision Plan, which 
is incorporated herein by reference.  The character of development in the Vision Plan area is expected to 
adhere to the goals, policies, and principles identified in the plan and to further the community-supported 
vision of a pedestrian-friendly downtown environment.   

h. Land Use Compatibility Matrix 

Each of the land use categories is supported by zoning districts contained in the Town’s existing Unified 
Development Ordinance. Table 45 provides a comparison of the land use categories and the Town’s 
existing zoning districts. The reader is cautioned that this is an “overview” and detailed analysis must be 
based on careful review of the Town’s Unified Development Ordinance. 
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Table 45. Future Land Use Plan Compatibility Matrix 
Consistency Review of Future Land Use Map Designations and Existing Zoning Districts 
 
 

Zoning Districts MF-14 MF-10 MF-6 R-7 R-10 RM-10 R-15 RA-15 RAM-15 PUD CB HB CW B-2 O&I LI HI C PRD 

Min. Lot Size (SF) 
Note 4 

2 ac 
Note 4 

2 ac 
Note 4 

2 ac 
Note 1 10,000 

Note 2 
10,000 

15,000 
Note 3 
15,000 

Note 3 
15,000 

25 ac. 5,000 10,000 20,000 20,000 10,000 1 ac. 50,000 None 10 ac. 

Max. Bldg. Height (ft.) 40 40 40 40 40 40 40 40 40 40 40 60 40 40 40 40 40 40 40 40 

 
   

                
Designations/Average 
Density (du per acre) 

   
                

General Commercial/4NA X C X X X X X X X X C G G G G C C C X X C C 

Light CommercialO&I/4NA X C X C X C X X X X X X C G G G G G C C X X C C 

Industrial/1NA X X X X X X X X X X X X C X X X G G X C X 

Mixed Use/7 C C C C C X C X X X X G G G G G C G C X X X C G 

High Density Residential/6 8 G G X C G C X G C X X X C C C C C C X X X C C 

Med. Density Residential/4 X G X G C X G X G X C X G X G X X X X C X X X C G 

Low Density Residential/3 X X X X X C X C G G X G G C X X X X C X X X C G C 

Conservation/NA X X X X X X X X X X X X X X X X X G X 

 

G = generally consistent; C = conditionally consistent; X = inconsistent 
 
Note 1: 7,000 s.f. for first dwelling; 3,000 s.f. for each additional dwelling. 
Note 2: 10,000 s.f. for first dwelling; 3,000 s.f. for each additional dwelling unit. 
Note 3: 15,000 s.f. without public water/sewer, 10,000 s.f. with public water/sewer. 
Note 4: 2.0 acres minimum/ duplex – 10,000 s.f. per individual unit. 
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April 21, 2011 

 
MEMORANDUM 
 
TO: CRC & Interested Parties 
FROM: Tancred Miller 
SUBJECT: Rulemaking Update 
 
Along with this memo is a spreadsheet that contains all of the Commission’s rules that are 
currently in the rulemaking process—from those being proposed for initial action to those 
reviewed by the N.C. Rules Review Commission (RRC) since the last CRC meeting.  Listed 
below is a description and recent history of the CRC’s action on each rule.  Complete drafts of 
rules scheduled for public hearing at this meeting will be available on the DCM website. 

RULE DESCRIPTIONS 
 

1. 15A NCAC 7H.0304 AECs Within Ocean Hazard Areas 
Status:  Additional changes being requested for public hearing. 
The original amendments will change the formula used to calculate the Ocean Erodible AEC to 
make it consistent with the CRC’s new oceanfront setbacks, and remove the “unvegetated 
beach” designation for Hatteras Island that was adopted in 2004.  Additional changes will be 
requested in May to update long-term annual erosion rates for the oceanfront. 
 

2. 15A NCAC 7H.0310 Use Standards for Inlet Hazard Areas 
Status:  On hold. 
The CRC directed staff to put further rule development on hold until after the oceanfront erosion 
rate update is complete. 
 

3. 15A NCAC 7H.0312 Technical Standards for Beach Fill Projects 
Status:  Recommended for public hearing 
Staff will recommend changes to certain sampling requirements be sent to public hearing. 
 

4. 15A NCAC 7H.0214 Installation and Maintenance of Regulatory Signs Exempted 
Status:  Approved for public hearing. 
The proposed amendment would exempt certain regulatory signs from permitting requirements. 
 

5. 15A NCAC 7M.1300 
Status:  In discussion/development. 
A draft policy on sea-level rise is under development and will be on the Commission’s February 
2011 agenda as a discussion item.  Staff is continuing to present the draft to local governments 
and soliciting their feedback. 

 



Item # Rule  Citation Rule Title  May '11 Status May Action 
Required?

1 15A NCAC 7H.0304 AECs Within Ocean Hazard Areas Going to public 
hearing Yes

2 15A NCAC 7H.0310 Use Standards for Inlet Hazard 
Areas On hold No

3 15A NCAC 7H.0312 Technical Standards for Beach Fill 
Projects Up for discussion Yes

4 15A NCAC 7K.0214 Installation & Maintenance of 
Regulatory Signs Exempted

Approved for 
public hearing No

5 15A NCAC 7M.1300 Sea-Level Rise Policy In discussion Discussion item

COASTAL RESOURCES COMMISSION RULEMAKING STATUS - MAY 2011

Staff will request that amendments to sampling requirements be sent to public hearing.

Public hearings being scheduled.  Additional changes being requested in May for erosio

Review local government input received to date, consider revisions, continue local gove
meetings.

Next Steps

On hold until oceanfront erosion rates update is completed.

Public hearing to be scheduled.
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