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Abstract 

 

The North Carolina Coastal Land Trust, along with twenty other organizations, 

participates in the Cape Fear Arch Conservation Collaboration, a partnership to conserve high 

quality natural areas and biodiversity in the Cape Fear Arch, encompassing parts of coastal North 

and South Carolina. In its Conservation Plan, the Cape Fear Arch Conservation Collaboration 

cites the importance of working lands. Ecologically, privately owned working lands can serve as 

corridors of connectivity between larger already protected lands and can have important 

restoration potential. Private working lands in North Carolina are under increasing pressure from 

suburbanization and increasing land value, making it financially attractive for private owners to 

sell their land to developers. Identifying priority parcels of working lands in the Cape Fear Arch 

would be beneficial to the conservation goals of the Cape Fear Arch Conservation Collaboration 

as well as preserving the rural, historic, and economic resources of the area. This study 

prioritized parcels in three Cape Fear Arch Priority Areas located in Bladen and Cumberland 

County, NC: Suggs Mill Pond/Bushy Lake Complex, Tussock Bay Complex, and Jones 

Lake/Salters Lake and other Bladen Lakes Forest Bays. I used multi-attribute utility analysis to 

construct an objectives hierarchy of goals for working lands conservation with Janice Allen of 

the North Carolina Coastal Land Trust (NCCLT) as the primary decision maker. A preliminary 

analysis used the fifty largest parcels in the study area, using parcel area as a strict threshold 

cutoff. The smallest parcel in the preliminary analysis was 495 acres. I identified thirteen criteria: 

distance to nearest Managed Area (areas already under protection), parcel size, presence of prime 

agricultural soil, area of farmland, area of forest, forest state (natural or planted), area of 

significant natural heritage area, stream frontage, North Carolina Coastal Region Evaluation of 

Wetland Significance wetland type, multiple parcel ownership, enrolled in conservation 

agreement, percent of parcel in managed area, and presence of known longleaf pine. I assigned 

each criteria a weight and utility value based on Janice Allen’s input. The results of this analysis 

successfully prioritized the fifty parcels in the study area on a scale of 0 to 1. Large parcels near 

Managed Areas and those containing significant natural heritage area or forested areas ranked 

highest on the priority scale; however, there were some areas that contained significant natural 

heritage areas that were not identified in the preliminary analysis. A secondary analysis focused 

on one Priority Area, Suggs Mill Pond/Bushy Lake Complex, and used all parcels greater than 

one hundred acres. The same objectives hierarchy was used, although the criteria of Presence of 

Longleaf and Known Conservation Agreements were removed because of difficulty obtaining 

the data for a large dataset. Results of this analysis suggest that the preliminary analysis missed 

important parcels for conservation to the NCCLT because they were smaller than the cutoff 

imposed. The secondary analysis incorporated these parcels and found many to be of high 

conservation priority for the NCCLT. This study suggests that future prioritizations by the 

NCCLT use one hundred acres as the base cutoff point, to fully encompass all parcels that could 

potentially meet their conservation goals. The results further suggest that setting a firm cutoff for 

one single attribute may overlook valuable alternatives for conservation. 
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Introduction 

 

The North Carolina Coastal Land Trust (NCCLT) participates in the Cape Fear Arch 

Conservation Collaboration, a partnership of twenty organizations whose goal is to conserve 

high quality natural areas and biodiversity in the region. The Cape Fear Arch region 

encompasses portions of coastal North and South Carolina (Fig. 1).  It is distinguished by unique 

geology and the greatest biological diversity along the Atlantic Coast north of Florida.  Located 

between Cape Lookout in North Carolina and Cape Romain in South Carolina, the Cape Fear 

Arch extends inland beyond Fayetteville to the Sandhills Region of the Carolinas.  The Cape 

Fear Arch is higher in elevation than surrounding areas and therefore has been above sea level 

for a longer period of time.  These factors have helped to produce an array of wet and dry 

habitats.  In turn, these habitats have fostered an abundance of plants and animals, many endemic 

to the region.  The collaboration is working to implement a Conservation Plan for the Cape Fear 

Arch region (Cape Fear Arch Conservation Collaboration, 2009).  

The mission of the Cape Fear Arch Conservation Collaboration (CFACC) is to develop 

and implement a community conservation vision to build awareness, protection, and stewardship 

of the region’s important natural resources. In the Conservation Plan for the Cape Fear Arch 

(Cape Fear Arch Conservation Collaboration, 2009), the CFACC cites the importance of 

working lands to the Cape Fear Arch region. The majority of working lands in North Carolina 

are on privately owned land. Combined they make up the largest land base in North Carolina 

besides federally owned land. Ecologically, private working lands can serve as corridors of 

connectivity between the larger existing conservation lands defined in the Conservation Plan and 

can have important restoration value themselves. Private working lands in North Carolina are  
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Figure 1: Map of Cape Fear Arch with landcover types: Yellow = crops and pasture lands, green = forest and 

woodlands, blues and purples = open water, wetlands, and floodplain forests, red = developed land, tan = beach or 

barren land. (Source: Cape Fear Arch Conservation Collaboration, 2008) 
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under increasing pressure from suburbanization and increasing land value, making it financially 

attractive for private owners to sell their land to developers (Cape Fear Arch Conservation 

Collaboration, 2009). It is therefore important to identify and prioritize parcels of working lands 

within the Cape Fear Arch that would be most beneficial to the conservation goals of the CFACC 

as well as useful for preserving the rural, historic, and economic resources of the area. For the 

purposes of this analysis, working lands are defined as working agricultural lands and working 

forests.  

The CFACC has identified twenty-six priority areas within the Cape Fear Arch. The 

study area for this working lands prioritization will focus on three Cape Fear Arch Priority Areas 

located predominantly within Bladen County, North Carolina, and partially within Cumberland 

County as defined in the Cape Fear Arch Conservation Plan (Cape Fear Arch Conservation 

Collaboration, 2009): Suggs Mill Pond/ Bushy Lake Complex (Priority Area 16), Bladen Lakes 

Forest Bays (Priority Area 22), and Tussock Bay Complex (Priority Area 15) (Fig. 2). Priority 

Areas 15, 16, and 22 (Tussock Bay Complex, Suggs Mill Pond/ Bushy Lake Complex, and 

Bladen Lakes Forest Bays, respectively) form a connected area in northeast Bladen County and 

southern Cumberland County that encompasses slightly over 7000 individual tax parcels.  These 

Priority Areas contain extensive Carolina bays, pocosin wetlands, and other habitat for state and 

federal endangered species, as well as areas of longleaf pine. Descriptions provided for Priority 

Areas 15, 16, and 22 are provided by the Conservation Plan for the Cape Fear Arch (Cape Fear 

Arch Conservation Collaboration, 2009): 

Suggs Mill Pond / Bushy Lake Complex: (Priority Area 16). Suggs Mill Pond (a.k.a. 

Horseshoe Lake), Bushy Lake and surrounding lands in Bladen and Cumberland 

Counties are the key features of this priority area. Suggs Mill Pond and adjacent lands 

contain an extensive complex of Carolina bays and pocosin wetlands, and longleaf pine  
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Figure 2: Study area for working lands prioritization, Cape Fear Arch Priority Areas 15, 

16, and 22. (Cape Fear Arch Conservation Collaboration, 2009) 
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uplands. The largest Carolina bay is called Suggs Mill Pond. The N.C. Wildlife 

Resources Commission owns and manages the 9,200+ acre Suggs Mill Pond Game 

Lands. Priority wildlife species for this region include southern hognose snake 

(Heterodon simus) and northern bobwhite quail (Colinus virginianus). Important game 

species include wood duck (Aix sponsa) and black bear (Ursus americanus).  

 

Tussock Bay Complex: (Priority Area 15). Tussock Bay, Smith Mill Pond, and Camp 

Bay are the key features of this priority area. This area extends over 15 square miles and 

is characterized by numerous Carolina bays and a variety of pine communities from wet 

pine flatwoods to the drier xeric sandhill scrub community. Smith Mill Pond is likely an 

old mill pond with impounded open water which provide important habitat for colonial 

water birds. Much of the land in this priority area is privately owned.  

 

Jones Lake/ Salters Lake and other Bladen Lakes Forest Bays: (Priority Area 16). Jones 

Lake, Salters Lake, Singletary Lake and Little Singletary Lake are the key features of this 

priority area. Eleven different natural community types have been recorded in this 

vicinity, including pocosin, peatland Atlantic white cedar forest, and xeric sandhill scrub. 

The federally and state-endangered red-cockaded woodpecker (Picoides borealis) and 

state-threatened Rafinesque’s big-eared bat (Corynorhinus rafinesquii macrotis) occur 

here. The Hessel’s hairstreak (Callophyrs hesseli), a butterfly, occurs where its host plant, 

Atlantic white cedar, is found. Jones Lake, Salters Lake and Singletary Lake are natural 

water-filled Carolina bays which are very uncommon. Salters Lake is near pristine in 

character. Singletary Lake supports a large great blue heron rookery. Little Singletary 

Lake comprises two overlapping Carolina bays, so it is the largest at about 625 acres. 

Other Carolina bays in this area support a variety of pocosin communities characterized 

by a dense shrub layer. Jones Lake State Park and Singletary Lake State Park are 

managed by N.C. Division of Parks and Recreation and provide recreational and camping 

facilities. Another important feature of this priority area is the 33,000 acre Bladen Lakes 

State forest managed by the N.C. Division of Forest Resources. The State Forest contains 

extensive stands of managed longleaf and loblolly pine forest, but also contains some 

very unique natural areas including Tatum Mill Pond/Cypress Bay, which is considered 
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to be one of the best examples of a peat-filled Carolina bay complex over the global 

range of this unusual geological formation. This bay complex is known to host a 

population of white wicky (Kalmia cuneata), a rare plant species, and a rare Coastal Plain 

population of the black-throated green warbler (Dendroica virens waynei).  

 

According to the North Carolina Department of Environment and Natural Resources 

(2009), agriculture remains a vital part of the economy and culture of the eastern part of North 

Carolina. Over half of the state’s $7.3 billion in agriculture sales come from the coastal plain 

region. More than half a million acres of farmland was lost in North Carolina from 2002 to 2007. 

The pressure of population growth, rising property values and the change from tobacco farming 

to less profitable crops is straining farm families and forcing them to abandon their lands. Private 

landowners own 89 percent of North Carolina’s 17.6 million acres of forestland. North Carolina 

ranks fourth in the nation in total forest acreage, with over half of the state covered in forest. The 

state’s top manufacturing industry is forest products employing over 100,000 people. Due to 

growth surrounding the state’s urban areas, North Carolina has lost over one million acres of 

forestland since 1990. Longleaf pine forests are one the nation’s rarest forest types, with only 

three percent of its original range still remaining. Longleaf is also one of the most biologically 

diverse forest types in the United States supporting an array of plant and animal species. 

Forestland is especially prominent in Bladen County. According to the North Carolina Division 

of Forest Resources (2009), of the 560,000 acres in Bladen County, approximately 390,200 or 

roughly seventy percent are in forest cover. The State government owns 29,100 acres of forest 

land; forest industry owns 36,400 acres and the remaining 324,800 acres are in private ownership 

(North Carolina Department of Environment and Natural Resources, 2009).  

This analysis was performed in two parts. For the preliminary analysis, I used a subset of 

fifty parcels greater than 495 acres, in an effort to make a more manageable dataset. This 
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preliminary analysis was performed over a period of three months, and the smaller dataset 

reflects the necessity of finishing this part of the analysis in that time frame (Fig. 3).    

A second prioritization was performed after the preliminary analysis to look at the effects 

of limiting parcel size to greater than 495 acres in the prioritization. The secondary analysis was 

performed using only parcels from Priority Area 16 (Suggs Mill Pond/ Bushy Lake Complex) 

and a one hundred acre cutoff value for prioritization parcel size. Priority Area 16 was chosen 

because it includes nineteen parcels used in the preliminary analysis, thus providing the 

opportunity for direct comparisons between the two analyses. Additionally, Priority Area 16 

contains parcels with a wide range of prioritization scores, and it contains areas of Significant 

Natural Heritage Area in close proximity to Managed Areas that were not prioritized in the 

preliminary analysis (Fig. 4). Table 1 summarizes the land use of the parcels in each 

prioritization analysis.  

Table 1: Land use in preliminary and secondary analysis study areas. 

 

Landcover Type Acreage 

 

Preliminary Analysis Secondary Analysis 

Farmland   7,743   7,351 

Forestland 15,443 12,618 

NC Heritage Managed Area      450     145 

NC Heritage Significant Natural Heritage Area 22,509 7,494 

Total Area 59,891 44,031 

 

 
Note: Acreage presented in Table 1 is rounded to nearest whole number. Area derived in ArcGIS from NCCLT 

Landcover Dataset and North Carolina Natural Heritage Program (http://www.ncnhp.org/). Date Accessed: May 11, 

2009) 
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Figure 3: Study area landcover and parcels for working lands prioritization in preliminary 

analysis. 
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Figure 4: Study area landcover and parcels for working lands prioritization in secondary 

analysis. 
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Objectives 

 

The objectives of this analysis are fourfold.  

1. Establish criteria to identify priority working lands for conservation by the North 

Carolina Coastal Land Trust and the Cape Fear Arch Conservation Collaboration in Cape 

Fear Arch Priority Areas 15, 16, and 22, in Bladen and Cumberland County, North 

Carolina.  

2. Prioritize individual parcels for targeted conservation efforts using multi-attribute utility 

analysis.  

3. Determine if the prioritization of working lands is sensitive to the parcel size cutoff 

imposed in the preliminary analysis (495 acres) using a smaller initial size cutoff (one 

hundred acres) and a secondary analysis.  

4. Determine whether it would be beneficial in future prioritizations to use a smaller size 

limit or if the preliminary limit is sufficient to provide similar results.  

Methods 

 

Selection of Study Parcels 

 

The fifty parcels included in the preliminary analysis were chosen based on parcel size 

with only parcels greater than 495 acres in size included. This parcel size threshold represents the 

lowest value of the fifty largest parcels in Priority Areas 15, 16, and 22. Because parcels with 

greater than fifty percent North Carolina Heritage Program Managed Area have the majority of 

land already in conservation, they were discarded from the list of potential parcels. Therefore the 

fifty parcels in the preliminary analysis represent the fifty largest parcels in the study area 

(Priority Areas 15, 16, and 22) that contain less than fifty percent managed area.  
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I used 155 tax parcels in Priority Area 16 for the secondary analysis (Fig. 4).  Like the 

preliminary analysis, these parcels were chosen based on parcel size. According to Janice Allen, 

Deputy Director of the North Carolina Coastal Land Trust, the NCCLT views one hundred acres 

as an adequate size to makes conservation efforts worthwhile; therefore, one hundred acres was 

used as the prioritization cutoff value. As in the preliminary analysis, the percentage of North 

Carolina Heritage Program Managed Area was used to refine the list of parcels greater than one 

hundred acres. Parcels of one hundred acres or more that also contained greater than fifty percent 

Managed Area were discarded from the prioritization dataset for the secondary analysis.  

Multi-Attribute Utility Analysis  

To prioritize the parcels of working lands within Priority Areas 15, 16, and 22 in Bladen 

and Cumberland County, North Carolina, I used multi-attribute utility analysis (MAUA). There 

are a variety of potential criteria that are important in determining a parcel’s conservation 

potential. The MAUA system aids in developing a structured objectives hierarchy that reflects 

the management and conservation goals of the CFACC.  

The objectives hierarchy structures the multiple (and often competing) characteristics of 

land parcels so that readers can see how each sub-objective contributes to the overall objective 

(Clemen 1996). The preliminary and secondary analysis used the same fundamental objective 

and objectives hierarchy (Fig. 5). Janice Allen, Deputy Director of the NC Coastal Land Trust 

acted as the decision maker for this process. The objectives hierarchy used to prioritize working 

lands in the study areas for the preliminary analysis is shown in Figure 5. For the secondary 

analysis, the Enrolled in Conservation Agreements and the Presence of Longleaf criteria were 

removed. This was deemed appropriate by both myself and the decision maker, Janice Allen, 

because the larger dataset of the secondary analysis would have made these criteria virtually 
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impossible to obtain. Furthermore, these criteria were given the lowest weighting in the 

preliminary analysis (0.025 each), so removing them would still allow for comparisons between 

the two prioritizations. 

 
Figure 5: Objectives hierarchy for prioritizing working lands for protection in 

southeastern North Carolina. 
Note: In the secondary analysis, Presence of Longleaf Pine and Enrolled in Conservation Agreement were both 

excluded. For criteria definition, see Criteria Definition section, p 17.  

 

Determining Measurement Scales 

 

There are two assignments that each prioritization attribute gets using multi-attribute 

utility analysis. The first is the utility value. The utility of prioritization criteria is meant to score 

the relative satisfaction at different levels of performance for a particular criterion on a common 

scale, from zero to one. The utility score is a measure of the desirability of the attribute at 
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different levels. For example, how desirable is having ten acres of forest versus having one 

hundred acres of forest? Each attribute is also assigned a weight. The weight serves as the 

relative importance of each attribute in determining overall value of the parcel. The weights of 

all attributes in the objectives hierarchy must add up to one, because I am using an additive 

multi-attribute model (Clemen 1996). The utility and weight values for each parcel for each 

attribute are multiplied together to obtain the contribution of that attribute toward the overall 

value of that parcel. Function values of each attribute for each parcel are summed to get the 

overall value of that parcel for conservation on a scale of zero and one (Clemen 1996, McNutt 

2002). After the objectives hierarchy was established, I met with Janice Allen and Kristen 

Howell, both representative of the North Carolina Coastal Land Trust, to establish the utility and 

weight value for each of the attributes in the preliminary analysis. For the secondary analysis, I 

met only with Janice Allen to establish weights and utilities. These had to be reassessed because 

two of the criteria from the preliminary analysis were omitted in the secondary analysis, 

changing the weights of the criteria. Additionally, the range of values for some of the criteria 

changed when parcels were evaluated for the secondary analysis, requiring re-assessment of 

some attribute utility functions. Utility scales for each criteria were determined using the mid-

range splitting method as in (McNutt 2002). 

Utility scales and weightings were assigned independently for each prioritization. The 

utility scales for Presence of Prime Agricultural Soil, Area of Farmland, Forest State, NC 

CREWS Wetlands Type, and Percent Managed Area were consistent between the two analyses. 

The utility scales for Distance to Nearest Managed Area, Parcel Size, Area of Forest, Area of 

Significant Natural Heritage Area, Length of Stream Front, and Multiple Parcels Owned, were 

different between the preliminary analysis and secondary analysis (Fig. 6 and Fig. 7). 
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a. Parcel Size (acres)     b.  Distance to Nearest Managed Area (miles) 

 

c.  Area of Significant Natural    d.  Percent of Parcel in Managed Area 
Heritage Area (acres)  
 

 

Figure 6: Utility scales for (a) Parcel Size (b) Distance to Nearest Managed Area (c) Area of 

Significant Natural Heritage Area and (d) Percent of Parcel in Managed Area in working 

lands prioritization. 
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 a. Length of Stream Front (miles)  b. Area of Farmland (acres) 

  

c.  Area of Forest (acres)   d.  Number of Parcels Owned 

Figure 7: Utility scales for (a) Length of Stream Front (b) Area of Farmland (c) Area of 

Forest and (d) Number of Parcels Owned in working lands prioritization. 

 

The weightings used in the preliminary analysis were kept consistent for the secondary 

analysis, except that weightings for Known Conservation Agreements and Presence of Longleaf 
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The weighting of the Known Conservation Agreements was 0.025 in the preliminary analysis. 

This weight was reassigned to the Area of Significant Natural Heritage Area weight, making this 

criterion have a weight of 0.275 in the secondary analysis. With a smaller initial parcel size in 

the secondary analysis, the area of Significant Natural Heritage Area on the parcels was deemed 

more important in the secondary analysis, and therefore given more weight. The weighting of 

Presence of Longleaf was 0.025 in the preliminary analysis. This weight was reassigned to the 

Forest State, making this criterion have a weight of 0.075 in the secondary analysis. Forest State 

and Presence of Longleaf are both under the Ecological Condition/Special Resources/Forestland 

category in the objectives hierarchy for the preliminary analysis (Fig. 5). By keeping this 

weighting within the same category for the secondary analysis, Forestland is still given the same 

overall weighting in the secondary analysis as it was in the preliminary analysis. Additionally, 

with the absence of Presence of Longleaf criteria in the secondary analysis, the presence of 

natural forest rather than planted pine plantations on the parcels was deemed deserving of a 

higher weight (Table 2). 

Table 2: Weightings used in preliminary and secondary analysis. Bold indicates criteria 

that changed in weight from preliminary to secondary analysis.  
 

Criteria Preliminary  Secondary 

Distance to Nearest Managed Area  0.225 0.225 

Area of Significant Natural Heritage Area  0.250 0.275 

Parcel Size  0.100 0.100 

Area of Farmland  0.025 0.025 

Area of Forest  0.100 0.100 

Forest State  0.050 0.075 

Presence of Longleaf Pine  0.025     0 

Presence of Prime Agricultural Soil  0.025 0.025 

Stream Frontage  0.050 0.050 

NC CREWS Wetland Type  0.025 0.025 

Multiple Parcels Owned  0.050 0.050 

Enrolled in Conservation Agreement  0.025     0 

Percent in Managed Area  0.050 0.050 
(Note absence of Enrolled in Conservation Agreement and Presence of Longleaf Pine in secondary analysis). 
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Criteria Definition 

I obtained data for the prioritization criteria from public internet sources, from landcover and tax 

data that had already been assembled by the North Carolina Coastal Land Trust, and from local, 

state, and federal land managers (Table 3). 

 

Parcel Size: (Total area of the parcel in acres.) This criterion was included under the assumption 

that the NCCLT would rather preserve larger than smaller parcels (Fig. 6a).  

Distance to nearest North Carolina Natural Heritage Program Managed Area: (Distance in 

miles to closest existing NC Natural Heritage Program Managed Area.) Managed Area is defined 

by the NC Natural Heritage Program as documented privately and publicly owned lands and 

easements that are of some conservation interest (such as parks, private nature preserves, public 

and privately owned public game lands, military lands, and conservation easements.) Parcels that 

showed a minimum distance of thirty meters or less were assumed to be zero for the purposes of 

connectivity. The NCCLT preferred parcels that were located closer to Managed Areas. They felt 

that the distance to Managed Areas was more important within 0.5 miles of the Managed Area 

and then became less important (Fig. 6b).  

Area of North Carolina Natural Heritage Program Significant Natural Heritage Area: 

(Area of parcel in acres that is identified as NC Significant Natural Heritage Area.) Significant 

Natural Heritage Area is defined by the NC Natural Heritage Program as sites (terrestrial and 

aquatic) that are of special biodiversity significance. Significance may be due to presence of rare 

species, exemplary or unique natural communities, or other important ecological features. This 

criterion was included to identify parcels that contain significant natural areas, which can  
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Table 3: Data sources for working lands prioritization criteria. 

 

Criteria Data Source 

Parcel Size 

 

2006 Tax Data for Bladen and Cumberland Counties, NC 

from NCCLT records 

Distance to Nearest Managed Area 

 

North Carolina Natural Heritage Program 

(http://www.ncnhp.org/). Date Accessed: May 11, 2009 

Area of Significant Natural Heritage 

Area 

North Carolina Natural Heritage Program 

(http://www.ncnhp.org/). Date Accessed: May 11, 2009 

Percent of Parcel in Managed Area 

 

North Carolina Natural Heritage Program 

(http://www.ncnhp.org/). Date Accessed: May 11, 2009 

Presence of Prime Agricultural Soils 

 

 

National Cooperative Soil Survey. 1990. Soil Survey of 

Bladen County North Carolina. United of Agriculture. Soil 

Conservation Service. NCCLT soil data layer provided 

Length of Stream Front 

 

 

 

NC Center for Geographic Information and Analysis, NC 

Center for Geographic Information and Analysis, Raleigh, 

NC. Date Assessed: June 2009 

Area of Farmland NCCLT Landcover Dataset 

Area of Forest NCCLT Landcover Dataset 

Known Conservation Agreements Cumberland County Community GIS (http://152.31.99.8/) 

 

Personal Communication:  

 

Kendall Smith 

Private Lands Biologist 

US Fish & Wildlife Service, Columbia, NC 

 

John Ann Shearer, US Fish and Wildlife 

 

Glenn Watkins, Bladen County Ranger North Carolina 

Department of Environment and Natural Resources 

 

Rick Bailey 

District Conservationist 

NRCS 

Presence of Known Longleaf Pine 

 

Michael Champion,  Landowner Incentive Biologist, Bladen 

County 

NC CREWS Wetland Type 

 

NCDENR, Division of Coastal Management 

(http://dcm2.enr.state.nc.us/wetlands/nccrews.htm) 

Multiple Parcels Owned Cumberland County Community GIS (http://152.31.99.8/) 

 

Bladen County GIS Mapping 

(http://bladen.connectgis.com/Default/Default.aspx) 

Forest State 

 

 

2009 Aerial Photos of Bladen County. Provided by John 

Robbards, Forest Management Technology Instructor for 

Southern Community College. 

 

Cumberland County Community GIS (http://152.31.99.8/) 
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include endangered species. The North Carolina Coastal Land Trust felt that increases in 

Significant Natural Heritage Area were more beneficial for smaller parcels (Fig. 6c). 

Percent of parcel covered by North Carolina Natural Heritage Program Managed Areas: 

(Percent of parcel in acres that is identified as NC Heritage Program Managed Area.) This 

criterion was included to judge the connectivity of the potential parcel to currently Managed 

Areas. Parcels with greater than fifty percent already in Managed Lands were not included in this 

prioritization. This was due to the assumption that if the majority of the parcel was already under 

conservation, other parcels should be targeted (Fig. 6d).  

Length of Stream/ Front: (Total miles of stream on the parcel.) This criterion was included 

because stream frontage in a parcel could assist in grant funding for parcel acquisition (e.g., 

North Carolina Clean Water Management Trust Fund or North Carolina Ecosystem 

Enhancement Program funding.) Length of stream frontage was digitized by hand on the map 

using the measurement tool in ArcGIS. Because stream length was done by hand, all lengths 

should be considered approximate. Additionally, this layer contained irrigation/drainage 

channels as well as actual streams and rivers. Obvious man-made agricultural channels were not 

digitized, but some may have been included inadvertently. Ground-truthing of stream lengths 

would improve accuracy of these data (Fig. 7a).  

Area of Farmland: (Area of parcel in acres that is covered in crop or pasture land.) This layer 

was included to represent working farms. Crop and pasture land can act as habitat for different 

types of wildlife and connectivity corridors between other natural areas. Although the NCCLT 

recognized that farmland can serve as habitat for a myriad of species and conserving working 

lands including farms is a goal of this project, they also thought that small farms would be more 

beneficial as wildlife corridors than significantly larger scale farms, which may be more 
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intensely and cleanly managed (e.g., higher pesticide loads, little land left out of production, no 

brushy borders.) For this reason, the utility curve shows a decreasing utility value as farm 

acreage increases (Fig. 7b). 

Area of Forest Cover: (Area of parcel in acres that is covered by forest.) This layer was 

included to represent the ecologically beneficial characteristics that forest cover has for wildlife, 

water conservation, and riparian buffers as well as other ecological benefits (Fig. 7c).  

Multiple Ownership: (The number of parcels that the owner of a parcel owns within the study 

area.) This criteria was included under the assumption that it would be more efficient 

 to work with landowners who own multiple parcels within the study area than with multiple 

owners (Fig. 7d). 

Presence of Prime Agricultural Soils: (Presence of prime agricultural soil on the parcel.) Prime 

Agricultural Soils are defined in the USDA Soil Survey of Bladen County North Carolina to 

include the following (National Cooperative Soil Survey, 1990): 

 AaA: Altavista fine sandy loam, 0-3% slopes 

 At: Augusta sandy loam 

 AyB: Aycock very fine sandy loam, 1-4% slopes 

 DgA: Dogue sandy loam, 0-3% slopes 

 DuA: Duplin sandy loam, 0-3% slopes 

 ExA: Exum very fine sandy loam, 0-3% slopes 

 Fo: Foreston loamy sand 

 GbA: Goldsboro sandy loam, 0-3% slopes 

 Jh: Johns fine sandy loam 

 KaA: Kalmia loamy fine sand, 0-3% slopes (Present in Bladen County but 

not in study area) 

 NoA: Norfolk loamy fine sand, 0-2% slopes 

 NoB: Norfolk loamy fine sand, 2-6% slopes 

 WmB: Wickham fine sandy loam, 1-6% slopes (present in Bladen County 

but not in study area) 
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Total Area of prime soil on the parcel was not considered, only if any was present (utility = 1) or 

not (utility = 0).  

Enrolled in Conservation Agreements: (Farms or forests that are enrolled in conservation 

agreements, including Voluntary Agricultural Districts.) This criterion assumes that parcels 

where all or part of the parcel is involved in a form of conservation agreement implies landowner 

interest in conservation. For this level of prioritization, the type of conservation program was not 

recorded. If parcels were enrolled in a Conservation Agreement, the utility value was 1 and if 

not, the utility value was 0.  

Presence of Longleaf Pine: (Presence of known Longleaf Pine on the parcel.) This criterion was 

included because the NCCLT would prefer parcels with Longleaf Pine than intensively managed 

Loblolly Pine. For this level of prioritization, total area of longleaf on the parcel was not 

considered, only if it existed on the parcel (utility = 1) or not (utility = 0). This criterion is based 

on available data and so parcels found not to contain longleaf may be a result of no data 

available, and not a definitive no. For future conservation and management planning, this 

criterion should be validated on site.  

Presence of CREWS wetlands: (Presence of North Carolina Coastal Region Evaluation of 

Wetland Significance (NC-CREWS) wetlands (Exceptional, Substantial, Beneficial).) This 

criterion was included because parcels that contain NC-CREWS wetlands are eligible for certain 

grants that would allow NCCLT to potentially purchase a conservation easement or parcel in fee 

title. Parcels were characterized by the highest designation present on the parcel. For example, a 

parcel that contained both substantial and exceptional wetlands would be classified as 

exceptional regardless of the relative area of each. Parcels with exceptional wetlands had a utility 

value of 1, those with substantial wetlands had a utility value of 0.25, and parcels with no 
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wetlands were given a utility value of 0. The NC CREWS beneficial designation was not given a 

utility value in this analysis because there were no parcels where beneficial was the highest 

designation on the parcel.  

Forest State: (The majority of the forest land on the parcel characterized as natural or in planted 

plantations.) This criterion was included to represent the different forest states and their relative 

importance to wildlife. I judged parcels to be majority in natural forested state or plantation by 

eye using aerial photographs of the area from 2008 and 2009. Plantations were characterized as 

visible planted rows in the aerial photos. This layer assumes that a natural regenerating forest is 

more beneficial to wildlife than planted pine plantations because the natural stands may have 

more diverse vegetation. 

Final Prioritization  

The study parcels in Bladen and Cumberland County were prioritized by summing the 

attribute function values for each parcel (thirteen in the preliminary analysis and eleven in the 

secondary analysis). The priority levels were assigned using an equal interval scale for both 

analyses. Because the obejctives hierarchy, utility values, and weightings for some of the criteria 

changed from the preliminary analysis to the secondary analysis, the prioritization value range 

also changed. The priority level assignments were still divided by equal intervals to keep the 

methodology consistent between the two analyses, however, due to the different ranges, the 

values of prioritization values that defined the priority level breaks differed in the secondary 

analysis from the preliminary. Additionally, equal intervals were kept as the prioritization class 

break because the two analyses had similar absolute ranges of prioritization values, 0.71 for the 

preliminary analysis and 0.74 for the secondary analysis (Table 4, Figs.  8, 9, 10, 11).  
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Table 4: Classification into prioritization categories of the overall values assigned to study 

parcels in the preliminary and secondary analyses. 

 

 

Overall Parcel Value Preliminary Analysis Secondary Analysis 

Minimum              0.05             0.12 

Maximum              0.76             0.86 

Priority Level 3 (Moderate) 0.05 - 0.29 0.12 - 0.37 

Priority Level 2 (High) 0.30 - 0.52 0.38 - 0.61 

Priority Level 1 (Highest) 0.53 - 0.76 0.62 - 0.86 

 

 

Results  

Results of Preliminary Analysis 

Priority Area 15: Tussock Bay Complex 

 

There is a notable absence of priority parcels in the northeastern section of this priority 

area close to Bay Tree Lake State Park and Bladen Lake State Forest (Fig. 8). Distance to 

Nearest Managed Area was the most highly weighted criterion in the preliminary analysis, so it 

is logical that parcels around Managed Areas would be highest or high priority. Additionally, the 

area around Bay Tree Lake State Park contains a Significant Natural Heritage Area. However, 

the parcels located around these two Managed Areas are smaller than the initial cutoff used in the 

preliminary analysis (495 acres), which is why there are no parcels listed as priority in these two 

important areas.   
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Figure 8: Working land parcel prioritization in Cape Fear Arch Priority Area 15 in the 

preliminary analysis. 



25 

 

Priority Area 22: Bladen Lakes Forest Bays 

Areas near Managed Areas, notably Bladen Lake State Forest and Jones Lake State Park 

are not targeted for conservation based on these results (Fig. 9). This is once again due to the 

initial cut based on parcel size included in the preliminary analysis. Most of the parcels that 

surround the Forest and Park are smaller than the 495 acres used as the cut-off size. 

 

Priority Area 16: Suggs Mill Pond/ Bushy Lake Complex 

 

Similar to Priority Area 15, areas near Managed Areas and those that contain Significant 

Natural Heritage Areas were not classified for conservation in the preliminary analysis (Fig. 10). 

Once again, this is due to the initial cut of parcels based on size.  

The results of the preliminary analysis suggest that the criteria, utility values, and weights 

used to prioritize the fifty parcels in the three Cape Fear Arch Priority Areas were generally 

successful. The results show that large parcels near Managed Areas that contain Significant 

Natural Heritage Areas or forest are those that are higher priority. In all three priority areas, areas 

around Managed Areas and Significant Natural Heritage Areas were not always targeted for 

conservation, due to the size threshold for parcels. The preliminary analysis looked at the top 

fifty of the largest parcels, with the smallest parcel included in this study being 495 acres. 

Therefore a large number of parcels considered “large enough” for conservation priority by the 

North Carolina Coastal Land Trust (greater than one hundred acres) were not included in this 

prioritization.  
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Figure 9: Working land parcel prioritization in Cape Fear Arch Priority Area 22 in the 

preliminary analysis. 

 



27 

 

 

Figure 10: Working land parcel prioritization in Cape Fear Arch Priority Area 16 in the 

preliminary analysis. 
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The mean parcel sizes for the Priority Areas were 22 acres, 34 acres, and 43 acres for 

Priority Area 15, 16, and 22, respectively. This suggests that, although they do contain large 

tracts (used in the preliminary analysis), they also contain a large number of small tracts that 

were not considered because of their size alone. If these tracts fall next to Managed Areas or 

contain Significant Natural Heritage Areas, they still could have conservation value and should 

be looked at despite their smaller size. Based on the results of the preliminary analysis, where the 

criteria, weighting, and utility values successfully prioritized the fifty preliminary parcels in a 

satisfactory way, yet left out smaller parcels which may also have conservation value, the 

secondary analysis was developed to look at how the results would differ if one hundred acres 

were used as the prioritization cutoff value, rather than 495 acres. 

 

Comparison of Results from Preliminary and Secondary Analysis 

The secondary analysis successfully priortized 155 parcels in Bladen and Cumberland 

County, North Carolina (Fig. 11). Like the preliminary analysis, the criteria, weightings, and 

utility scales used were successful at prioritizing parcels for protection that reflected the desired 

results from the North Carolina Coastal Land Trust and the objectives hierarchy, giving the most 

weight to parcels in close proximity to Managed Areas that have large areas of Significant 

Natural Heritage Areas and forest. The secondary analysis, using only Priority Area 16 and not 

all three Priority Areas as in the preliminary analysis, also captured smaller parcels in close 

proximity to Managed Areas that were not prioritized in the preliminary analysis due to the size 

cutoff. Table 5 shows the highest and lowest priority parcel from the preliminary and secondary 

analyses and Table 6 shows the breakdown of the number of moderate, high, and highest priority 

characterized parcels in each analysis. 
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Figure 11: Working land parcel prioritization in Cape Fear Arch Priority Area 16 in the 

secondary analysis. Note: Hatched parcels indicate parcels used in the preliminary analysis 

(area greater than 495 acres), non-hatched parcels indicate parcels added to the secondary 

analysis (area less than 495 acres but greater than 100 acres). Parcel prioritization colors for all 

parcels represent the results of the secondary analysis. 
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Table 5: Highest and lowest priority parcel in preliminary and secondary analyses. 

 

 
Preliminary Analysis 

 

Score ID # Figure 

Highest Priority Parcel 0.76 34 8 

Lowest Priority Parcel 0.05 18 10 

    

 
Secondary Analysis 

 

Score ID # Figure 

Highest Priority Parcel 0.86 1360 11 

Lowest Priority Parcel 0.12 1409 11 

 

 

Table 6: Number of priority category parcels in preliminary and secondary analyses. 

 

Number of Parcels Rated Preliminary Secondary 

Highest   5   2 

High  26  52 

Moderate 19 101 

 

The secondary analysis prioritized three of the same parcels in the top ten parcels for the 

study area as the preliminary analysis did (secondary analysis Parcel IDs 3760, 1062, 716 and 

preliminary analysis IDs 11, 6, and 3, respectively). The other seven parcels prioritized in the top 

ten in the secondary analysis all have areas below 495 acres, the cutoff used in the preliminary 

analysis. These findings suggests that the preliminary analysis was successful at capturing high 

quality parcels for targeted conservation and protection, however it missed other high quality 

parcels because of the rigid size cutoff imposed in the preliminary analysis (Tables 7 and 8). The 

secondary analysis encompassed 105 more parcels than the preliminary analysis, the majority of 

them smaller than the 495 acre preliminary cutoff. Seven of the top ten parcels from the 

secondary analysis were parcels not included in the preliminary analysis. This suggests that 

overall parcel size alone might not be the best criterion for use for a threshold cutoff value. In 
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order to accurately capture the top rated parcels in the study area all criteria should be included 

in the analysis and not use a single criteria threshold cutoff (such as parcel size).  

Table 7: Parcel characteristics of top ten parcels in preliminary analysis. (SNHA = 

Significant Natural Heritage Area) 

Preliminary ID 

SNHA Area 

(acres) 

Parcel Area 

(acres) 

Forest Area 

(acres) 

Farm Area 

(acres) Category 

34 3782 4295 1623    82 1 

30 2796 3220   411     8 1 

43 2487 2489 1096      1 1 

11 1001 2834 1329  111 1 

21   280   695   296    13 1 

33    495   496       8      2 2 

44 1382 1403     45      0 2 

  6   529   808     39    11 2 

  3    34   912   681     3 2 

26   486 2073   346 907 2 

 

Table 8: Parcel characteristics of top ten parcels in secondary analysis. (SNHA = Significant 

Natural Heritage Area) 

Secondary ID/ 

(Preliminary ID) 

SNHA Area 

(acres) 

Parcel Size 

(acres) 

Forest Area 

(acres) 

Farm Area 

(acres) Category 

        3760/ (11) 1001 2834 1329 111 1 

       1062/ (6)   529   808     39   11 1 

 3863   467   472     11    8 2 

3537   417   418     20  79 2 

  737   354   356     31    0 2 

3847   361   434     36    3 2 

        716/ (3)     34   912   681    3 2 

1001   127   128      6   0 2 

1324     53   302  149   3 2 

3593   223   223  139   0 2 

 
Note: Parcels bolded represent parcels also prioritized in the preliminary analysis. Parcels 3760, 1062 and 716 in the 

secondary analysis are Parcels 11, 6, and 3 in the preliminary analysis, respectively.  

 

The secondary analysis successfully incorporated more parcels of potential conservation 

value to the North Carolina Coastal Land Trust in areas of special importance than the 

preliminary analysis did. Most notably, the secondary analysis included more parcels that were 
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adjacent to an existing Managed Area and parcels that contained Significant Natural Heritage 

Areas (Fig. 11).  

There were nineteen parcels common to both analyses. Table 9 shows the prioritization 

score and overall rank of each parcel common to both analyses. Special note should be taken of 

how the overall ranking of these parcels changed when smaller parcels were added in the 

secondary analysis. Thirteen of the nineteen parcels common to both analyses dropped in rank 

from the preliminary analysis to the secondary analysis, with only six of the nineteen 

(Preliminary Parcel IDs 6 and 11) increasing in rank. The utility scales and weights were 

changed in the secondary analysis from the preliminary, which had some effect on the 

prioritization scores that resulted from the secondary analysis. A further explanation for the 

rankings of these larger parcels changing was that smaller parcels (less than 495 acres) included 

in the secondary analysis ranked higher in the prioritization than some of the larger parcels used 

in the preliminary analysis. Once again, this suggests that using a parcel size cutoff as in the 

preliminary analysis does not provide fully inclusive results for identifying the most important 

parcels to protect in this study area.  

Sensitivity Analysis 

 Using the utility scales of the secondary analysis, I changed the weightings of three of the 

top weighted criteria, Area of Significant Natural Heritage Area, Distance to Nearest Managed 

Area, and Area of Forest, in order to look at how different the resulting prioritization would be 

(Table 10). Using the adjusted weightings, I ran the prioritization again on the secondary analysis 

study parcels. Figure 12 shows the results of the prioritization with the altered weights. Table 11 

shows the top ten parcels from the secondary analysis compared to the top ten parcels from the 

sensitivity analysis (with the changed criterion weightings). 
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Table 9: Prioritization results for parcels common to both analyses. 

 

ID Number Category Rank 

Preliminary Secondary Preliminary Secondary Preliminary Secondary 

  0   130 3 2 30 23 

  1   289 3 2 44 50 

  2   310 3 3 49 63 

  3   716 2 2   9   7 

  4 1042 2 2 21 31 

  5 1052 3 3 32 75 

  6 1062 2 1   8   2 

  7 3447 3 3 43 101 

  9 3548 3 3 37 73 

10 3712 3 3 39 87 

11 3760 1 1   4   1 

13 3820 3 2 46 53 

15 3934 3 3 45 78 

16 3881 2 3 27 96 

17 4006 3 3 38 81 

18 4087 3 3 50 90 

20 4220 2 2 29 27 

49 7062 3 2 34 24 

  8 3486 2 2 25 42 

 

Table 10: Criterion weightings used in secondary analysis and sensitivity analysis.  

 

Secondary Analysis 

Weighting 

Sensitivity Analysis 

Weighting 

Distance to Nearest Managed Area 0.225 0.100 

Area of Forest 0.100 0.275 

Area of Significant Natural Heritage Area 0.275 0.225 

 

Note: All other criterion weights remained the same in the sensitivity analysis as in the 

secondary analysis.  
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Table 11: Parcel prioritizations of top ten parcels in secondary analysis and their change in 

the sensitivity analysis. Note: The 8th-ranked parcel in the sensitivity analysis model was not 

among the top ten parcels in the secondary analysis, and that is why rank 8 does not appear in the 

final column. 

 
Score Rank 

ID Secondary  Sensitivity  Secondary Sensitivity 

3760 0.86 0.87   1   1 

1062 0.63 0.49   2   2 

3863 0.60 0.44   3   4 

3537 0.60 0.44   3   4 

  737 0.59 0.44   5   4 

3847 0.55 0.41   6   7 

  716 0.53 0.47   7   3 

1001 0.52 0.39   8   9 

1324 0.52 0.39   8   9 

3593 0.51 0.38 10 11 

 

The sensitivity analysis shows that the prioritization is affected by changes in the 

weightings of the top three weighted criteria (Area of Forest, Area of Significant Natural 

Heritage Area and Distance to Nearest Managed Area), although the top two parcels remain the 

same (Table 11). Additionally, the top ten parcels in the secondary analysis and the top ten 

parcels in the sensitivity analysis have nine parcels in common (Table 11). These results suggest 

that while the prioritization is sensitive to changes in the criteria weightings, prioritization results 

are still similar. 

Discussion 

This project demonstrates how multi-attribute utility analysis can be used to help an 

organization such as the NCCLT make conservation decisions in southeastern North Carolina. 

This was the first time that the NCCLT had used multi-attribute utility analysis to prioritize 

conservation activities. Prior prioritizations used by the NCCLT have been based on a “point” 

system, in which the utility of various criteria and relative weights of important criteria were not 

directly reported. Multi-attribute utility analysis provides the NCCLT with a transparent system  
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Figure 12: Working lands parcel prioritization difference in Priority Area 16 in the 

sensitivity analysis (compared to the secondary analysis). 
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to prioritize land parcels, which allows future landowners or land conservation organizations to 

see how and why the NCCLT placed a high value on a particular parcel. It makes the goals of the 

NCCLT, which may differ from those of other land conservation organizations in the area, 

apparent. Organizations with different goals (or different priorities) could develop their own 

objective hierarchies and weights and analyze their own conservation priorities. Multi-attribute 

utility analysis does take time to establish an accurate objective hierarchy and assign utility 

values and weightings to the attributes defined, but it provides the NCCLT a valuable tool for 

prioritizing its conservation activities. 

North Carolina Plan for Working Lands Conservation 

 The impetus for this prioritization project was the North Carolina Coastal Land Trust’s 

and the Cape Fear Arch Conservation Collaboration’s interest in conserving working lands in the 

Cape Fear Arch. The significance of working lands statewide is also the foundation for The 

North Carolina Plan for Working Lands Conservation (North Carolina Soil and Water 

Conservation Districts, 2010). This plan outlines the principles and steps towards conserving 

North Carolina’s working lands. The North Carolina Coastal Land Trust’s prioritization fits into 

the larger spectrum of The North Carolina Plan for Working Lands Conservation. The principles 

outlined in the North Carolina Plan for Working Lands Conservation focus on keeping working 

lands in private ownership while keeping them in a working state. Further, they suggest 

increasing private landowner’s participation and education about the benefits working lands have 

for conservation (North Carolina Soil and Water Conservation Districts, 2010). The North 

Carolina Coastal Land Trust aims to “enrich the coastal communities of (North Carolina) 

through the acquisition of open space and natural areas, conservation education and the 

promotion of good land stewardship (North Carolina Coastal Land Trust, 2010).” By using the 
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results of this prioritization to focus on private working lands in the Cape Fear Arch, the North 

Carolina Coastal Land Trust will be supporting both their mission statement and the principles of 

the North Carolina Plan for Working Lands Conservation. Additionally, a large portion of the 

North Carolina Plan for Working Lands Conservation directs efforts towards the state’s actions 

and policies in conserving working lands. These actions include increasing funding sources, 

investment, support, and training for state agencies (North Carolina Soil and Water Conservation 

Districts, 2010).  

Conclusions 

 The preliminary analysis results depict the highest ranking parcels for conservation value 

of the fifty largest parcels in the study area, consisting of three Priority Areas in the Cape Fear 

Arch region. The secondary analysis depicts the highest ranking parcels for conservation value of 

all of the parcels greater than one hundred acres in size in a smaller study area (Priority Area 16). 

Taken separately, each prioritization provides valuable results that the North Carolina Coastal 

Land Trust can use to preserve private working lands in the Cape Fear Arch Region. However, 

the secondary analysis provides a more inclusive picture of the parcels that the NCCLT should 

consider. If the goal is to conserve the highest priority parcels in the Cape Fear Arch Region, 

excluding a large number of potential parcels based on size alone is detrimental to pinpointing 

some of the higher (although not highest) priority parcels. In future prioritizations undertaken by 

the NCCLT and the Cape Fear Arch Conservation Collaboration, I recommend using one 

hundred acres as the parcel size cut-off, rather than focusing on only the largest parcels in the 

study area. Smaller parcels can have a higher conservation priority than their larger counterparts 

if they have valuable characteristics, such as adjacency to Managed Areas or large areas of 

Significant Natural Heritage Areas.  
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Appendix A: Significant Natural Heritage Areas found in study parcels 

 

Bushy Lake State Natural Heritage Area: The Bushy Lake State Natural Heritage Area is located 

in the southeastern portion of Cumberland County. It has documented Low Pocosin natural 

community, Small Depression Pond natural community and Pond Pine Woodlands natural 

community as well as five rare plant species, and one rare animal species. Part of this natural 

heritage area is owned and managed by the North Carolina Division of Parks and Recreation as a 

State Nature Area and the rest is privately owned.  

 

Bakers Lake Carolina Bay: The Bakers Lake Carolina Bay is listed as having state significance 

to the area. It covers 764 acres in northwestern Bladen County between Little Singletary Lake 

and the Cape Fear River. This area contains a rare geologic and habitat feature in a naturally 

occurring lake within a Carolina Bay that is approximately seventy-five acres in size. The entire 

area is covered in smaller overlapping Carolina bays. The entire complex serves as the 

headwaters to Phillips Creek, a tributary of the Cape Fear River. According to the 2005 Bladen 

County Natural Area Inventory, the documented natural communities in the area are Peatland 

Atlantic White Cedar Forest and Pond Pine woodland, with no rare plants or animals 

documented, however this survey was not inclusive of the entire area so other communities or 

rare species could and likely to persist in the area. This area is privately owned and is not under 

any protection. 

 

Cedar Swamp Seep: The Cedar Swamp Seep is listed as having state significance to the area. It 

covers 1,291 acres in northern Bladen County and includes a three mile long and one-half mile 

wide sand ridge that ranges in elevation from 30 to 40 feet. The area bisects two tributaries to 

Ellis Creek, which flows into the Cape Fear River. According to the 2005 Bladen County Natural 

Area Inventory, there are four documented natural communities occurring in the area, Small 

Depression Pocosin, Streamhead Atlantic White Cedar Forest, Streamhead Pocosin, and Xeric 

Sandhill Scrub Coastal Plain Variant. The Lewis heartleaf (Hexastylis lewisii) is the only 

documented rare plant and there are no documented rare animals present. The majority of this 

area is managed for timberland and is not under any protection. The Nature Conservancy owns 

and manages a small area which they manage for protection and enhancement of the natural 

communities present.  

 

Big White Bay: Big White Bay is located in southeastern Cumberland County. According to the 

2002 Cumberland County Natural Heritage Area Inventory, this area has documented Xeric 

Sandhill Scrub Barren Variant and pocosin natural communities. Parts of this natural heritage 

area are located within the Bushy Lake State Natural Heritage Area and is managed by the North 

Carolina Division of Parks and Recreation while the other parts are under private ownership.  

 

Conkill Bay Complex: The Conkill Bay Complex is listed as having state significance to the 

area. It covers 6,744 acres in southeastern Bladen County. This area contains two known 

naturally occurring longleaf pine communities as well as a combination of small and medium 

Carolina bays and sandy rims. This area is located within the Colly Creek drainage area, which 

drains into the Black River. According to the 2005 Bladen County Natural Area Inventory, this 

area was not able to be directly surveyed because the owners denied access, however, according 

to other data sources cited in the Inventory, the natural communities contained in this area are 
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High Pocosin, Wet Pine Flatwoods Wet Spodosol Variant, and Xeric Sandhill Scrub Coastal 

Plain Variant. There are no documented rare plants, but the Federal and State endangered red-

cockaded woodpecker (Picoides borealis) is found in this area. This area is privately owned and 

is not under any protection or conservation management.  

 

Mill Bay Natural Area: The Mill Bay Natural Area is listed as having state significance to the 

area. It covers 1,629 acres in northeastern Bladen County and southeastern Cumberland County. 

The Low Pocosin natural community is the significant feature in this area as well as areas of 

pocosin and longleaf communities. This area is the headwaters for Little Turnball Creek and 

flows into Mill Bay. According to the 2005 Bladen County Natural Area Inventory, this area 

contains six natural communities, High Pocosin, Low Pocosin, Pond Pine Woodland, Small 

Depression Pocosin Blueberry Subtype, Wet Pine Flatwoods Wet Spodosol Variant, and Xeric 

Sandhill Scrub Coastal Plain Variant. There are four rare plants found in this area, Venus flytrap 

(Dionaea muscipula), Lewis’s heartleaf (Hexastylis lewisii), white wicky (Kalmia cuneata), and 

roughleaf loosestrife (Lysimachia asperulifolia). There are not documented rare animal species 

in this area.  

 

Singletary Lake State Park and Vicinity: The Singletary Lake State Park and Vicinity is listed as 

having state significance to the area. It covers 1,669 acres in southern Bladen County. Singletary 

Lake makes up a large part of this area at 580 acres. It is unusual in that it is a naturally lake 

filled Carolina bay. The waters of Singletary Lake drain into the Cape Fear River via Big Colly 

Creek and the Black River. This area in particular is home to a relatively large number of rare 

plant and animal species. The 2005 Bladen County Natural Area Inventory, Venus flytrap 

(Dionaea muscipula), white wicky (Kalmia cuneata), pondspice (Litsea aestivalis), and West 

Indies meadow-beauty (Rhexia cubensis) are documented rare plants in the area. Additionally, 

Rafinesque’s big-eared bat (Corynorhinus rafinesquii macrotis), chicken turtle (Deirochelys 

reticularia), southern hog-nose snake (Heterondon simus), and the red-cockaded woodpecker 

(Picoides borealis) are documented as rare animal species found in the area as well as a Rookery 

of Colonial Wading Birds. There are five natural communities in this area, Coastal Plain Small 

Stream Swamp, Natural Lake Shoreline, Pond Pine Woodland, Xeric Sandhill Scrub Coastal 

Plain Variant, and Xeric Sandhill Scrub Sand Barren Variant. The majority of this area is 

managed by the Division of Parks and Recreation as part of the Singletary Lake State Park.  

 

Tussock Bay Complex: The Tussock Bay Complex is listed as having state significance to the 

area. It covers 9,272 acres in southeastern Bladen County between Colly Creek and South River. 

This area is especially important for its known longleaf and pocosin habitats as well as small and 

large Carolina bays. This area drains into both South River and Colly Creek, both of which drain 

into the Black River. This area is home to a variety of natural communities. According to the 

2005 Bladen County Natural Area Inventory there are seven natural communities present, 

Coastal Plain Semi permanent Impoundment, High Pocosin, Low Pocosin, Pine/Scrub Oak 

Sandhill Mixed Oak Variant, Pond Pine Woodland, Wet Pine Flatwoods Wet Spodosol Variant, 

and Xeric Sandhill Scrub Coastal Plain Variant. Venus flytraps (Dionaea muscipula) and white 

wicky (Kalmia cuneata) are the two rare plants found in the area. There are no documented rare 

animal species found here. This area is under private ownership and not under any protection.  
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Big Colly Swamp: The Big Colly Swamp is listed as having regional significance to the area. It 

covers 9,499 acres in southeastern Bladen County and southwest Pender County. This area is 

made up of Coastal Plain Small Stream Swamp habitat and serves as an important wildlife 

corridor for movement between Bladen Lakes, the South River, and the Black River, most 

notably for the black bear (Ursus americanus).  According to the 2005 Bladen County Natural 

Area Inventory, this area contains one natural community, the Coastal Plain Small Stream 

Swamp and one special animal habitat, the Colonial Wading Bird Rookery. Additionally, it is 

home to the southern water grass (Luziola fluitans), the four-toed salamander (Hemidactylium 

scutatum) and the southern hognose snake (Heterodon simus). This area is under privately 

ownership and has no protection status.  

 

Otter Slide Limesink Complex: The Otter Slide Limesink Complex is listed as having regional 

significance to the area. It covers 463 acres in southwestern Bladen County. This area combines 

sandy uplands with natural depressions of which some are classified as limesinks. This area is 

known to contain three rare natural communities, Small Depression Pocosin, Small Depression 

Pond, and Vernal Pool. This area has no documented rare plants or animals, is privately owned, 

and is under no protection status.  

 

Simmons Mill Pond: Simmons Mill Pond is located in southeastern Cumberland County. 

According to the 2002 Cumberland County Natural Area Inventory, the area contains pocosin 

and longleaf communities and two rare plant species. This area is privately owned.  

 

Spring Bay Forest: Spring Bay Forest is listed as having regional significance to the area. It 

covers 296 acres in central east Bladen County. It is made up of one larger Carolina bay and 

another smaller Carolina bay. This area is drains into Colly Creek and the Black River. There are 

two documented natural communities in this area, Bay Forest and Pond Pine Woodland, but no 

documented rare plants or animals. This area is privately owned and under no protection.  

 

David Gam Bay: David Gam Bay is listed as having county significance to the area. It is partially 

located within Bladen Lake State Forest in Bladen County. This site has two documented natural 

communities, High Pocosin and Pond Pine Woodland as well as the rare white wicky (Kalmia 

cuneata). This area is privately owned.  

 

Jones Blueberry Longleaf Woods:  Jones Blueberry Longleaf Woods is listed as having county 

significance to the area. It is located east of White Lake in Bladen County. It contains Pond Pine 

Woodland, Pine/Scrub Oak Sandhill and Wet Pine Flatwoods. The 2005 Bladen County Natural 

Area Inventory indicated that this area has the potential to be of greater significance than just the 

county level, but without on-the-ground survey work, it is unknown.  

 

Murphytown Sand Ridge: The Murphy Sand Ridge is listed as having county significance to the 

area. It is located east of Bay Tree Lake in Bladen County. It is thought to contain Wet Pine 

Flatwoods, Pine/Scrub Oak Sandhill longleaf, and Sandhill Seep community. The 2005 Bladen 

County Natural Area Inventory indicated that this area has the potential to be of greater 

significance than just the county level, but without on the ground survey work, it is unknown 

 
Source: (North Carolina Natural Heritage Program, 2002 and LeBlond, Richard J. and Grant, Gilbert S., 

2005) 
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Appendix B: Major Rivers and Lakes in Study Area 

 

Cape Fear River Watershed 

 

According to the Cape Fear River Basinwide Water Quality Plan of 2000, The Cape Fear River 

watershed in the project area includes Subbasin 03-06-16 including the Cape Fear River, 

Harrison Creek and Turnbull Creek; Subbasin 03-06-18 including the South River and Big 

Creek; and Subbasin 03-06-20 including the Black River and Colly Creek. The Cape Fear River 

in this area is deep and slow moving, with two locks to aid in navigation. Biological assessment 

sites in these subbasins ranked as fair to good in the water quality plan. 

 

Cape Fear River Subbasin 03-06-16 

 

 Harrison Creek/Little Alligator Swamp- Harrison Creek drains directly to the Cape Fear 

River and is located in three of the priority parcels identified in this analysis. This creek ranked 

as good to fair in the 1998 assessment of benthic macroinvertebrates, and good to fair in the 1998 

fish assessment. Harrison Creek was listed as impaired in 1996 but has since recovered. 

Agricultural BMPs are encouraged in the water quality plan to reduce the potential for adverse 

impacts. 

 

 Turnbull Creek- Turnbull Creek drains directly to the Cape Fear River. This creek ranked 

as good in the 1998 bioassessment of benthic macroinvertebrates, and fair in the 1998 fish with 

assessment. Turnbull Creek had the best water quality in this subbasin. Turnbull Creek was listed 

as impaired in 1996 but has since recovered. Agricultural BMPs are encouraged in the water 

quality plan to reduce the potential for adverse impacts. 

 

Cape Fear River Subbasin 03-06-18 

 

 Black River- The Black River is a major tributary to the Cape Fear River and has been 

classified as an Outstanding Resource Waters (ORW) in this area. Agriculture is the major land 

use, with nonpoint source pollution being a threat to the tributaries. Benthic macroinvertebrate 

data indicate stable water quality in the Black River for nearly a decade. The 1998 bioassessment 

ranked the Black River as good for macroinvertebrates. Fish tissue data from the Black River 

shows elevated levels of mercury, at similar levels as found throughout the coastal plain. There 

are no impaired waters in this subbasin. 

 

Colly Creek- Colly Creek is a tributary of the Black River. Tributaries to the Black River 

stop flowing in the summer, so water quality assessments of tributary streams can only be 

conducted in the winter. Colly Creek is located along seven of the priority parcels identified in 

this analysis. Colly Creek was ranked as good to fair in the 1998 fish assessment. 

 

Cape Fear River Subbasin 03-06-20  

 

Bay Tree Lake- Bay Tree Lake is associated with the South River and is present along 

one of the priority parcels identified in this analysis. Bay Tree Lake is currently rated as impaired 

according to recent bioassessments. Bay Tree Lake is a shallow, natural lake owned by the State 
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of North Carolina. Typical of Carolina Bay Lakes, this lake receives no significant overland 

inflows but has a network of drainage canals built on its northern and eastern shores. The 

surrounding land contains wetlands and upland forests, and a private residential community is 

located along the northern shoreline. Bay Tree Lake has experienced a die-off of yellow perch 

(Perca flavescens) every summer due to the long-term exposure to the naturally low pH waters 

of the lake. 

 

Source: (North Carolina Division of Water Quality, 2000) 

 

 

 

 

 


