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1.0 Overall Mitigation Goals and Objectives 

The purpose of this compensatory mitigation bank site is the restoration of natural wetland function and 

ecological value that has been lost on 88 acres of the Hofmann Forest within the White Oak River Basin.  

At this particular site, wetland functions will be restored on 88 acres of land where wetland functions 

have been lost through ditching, draining and the conversion to agricultural land use.  This site is a prior-

converted wetland located in the lower Coastal Plain of North Carolina.  Specific goals include 

reestablishing an appropriate forested wetland plant community, reestablishing a natural hydrologic 

regime through deconstruction of the existing drainage network, reestablishing appropriate natural 

geomorphological characteristics, reestablishing habitat for macro and micro fauna, large and small game 

species, and reestablishing connectivity with surrounding natural or restored areas.   

The site was once a forested wetland with a natural hydrologic regime.  In the 1970’s, the site was cleared 

for agriculture. To lower the naturally high water table, farmers constructed a series of ditches that 

effectively lowered the water table to a point where farming was feasible.  Through this conversion, the 

site lost its natural benefits to water quality within the watershed.  To return the site back to its natural 

state would create several benefits to the watershed.  Plugging and backfilling the ditches would improve 

and increase nutrient retention and reduce runoff downstream.  Peak runoff rates would decrease because 

less water would leave the site through the ditches.  Raising the water table would promote saturation and 

conditions for anaerobic soil, which would in turn promote de-nitrification.  Excessive nitrate loading of 

the estuaries of coastal North Carolina has been a source of controversy and water quality degradation for 

several decades.  Any practices aimed and reducing deposition of such nutrients into downstream water 

bodies are greatly beneficial not only locally, but also as a collective effort to improve water quality.   

The proposed restoration will also increase the quality of habitat for many potential species of fauna.  An 

natural forested wetland promotes organic matter accumulation, thus increasing decomposition and 

creating habitat for soil micro and macro fauna.  Also, habitat for native game species such as whitetail 

deer and wild turkey will increase as well as the connectivity between existing habitats.    Conversion of 

land use from agriculture to forest, especially in any area such as this one where it separates forested areas 

on both its east and west side and a restoration site on the north side, helps to increase the occurrence and 

expand continuously forested tracts of land in this part of the state.  Much of eastern North Carolina has 

been converted to agriculture and is still maintained as working farmland.  To promote forested areas 

creates a better balance in regional land uses, and helps to offset pressures from development and an ever 

increasing population. 
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2.0 Baseline Information  

2.1 Location 

The proposed Hofmann Forest Wetland Mitigation Bank (HFWMB) comprises 88 acres, and its southeast 

corner is located at the intersection of Sopp Hollow and Kilpenny Rd., adjacent to the approximately 

10,000 acre White Oak Pocosin.  The area lies within the Hofmann Research Forest in northern Onslow 

County and southern Jones County, North Carolina.  The mitigation site is approximately 15 miles east of 

the town of Richlands and can be accessed by heading east on Quaker Bridge Road and turning right on 

Sopp Hollow Road. The proposed bank is also adjacent to the existing HFWMB and borders it to the 

south.  The northeast corner of the existing HFWMB is located at the intersection of Quaker Bridge and 

Sopp Hollow Roads.  GPS coordinates for the center of the sit are 34°51’41.90”N; 77°26’20.06”W.  

Refer to the vicinity map of the project site, Figure 1 in Appendix A. 

 

 

2.2 Restoration Site 

The Hofmann Forest Mitigation bank (HFWMB) was developed to provide mitigation for unavoidable 

impacts to wetlands for projects requiring Clean Water Act, Section 404 dredge and fill permits within the 

Onslow County portion of the White Oak hydrologic unit.  The fourteen digit hydrologic unit codes for 

the watersheds are 03030001010040 and 03020106010010.   

A detailed drawing of the proposed mitigation site can be found in Appendix C. Maps of the site can be 

found in Appendix A.  The names of the responsible party and the property owner are outlined below. 

 

Table 1 - Contact Information 

 

Responsible Party Property Owner

NCSU Dept. of Forestry and Environmental Resources N.C. Forestry Foundation

3120 Jordan Hall, N.C. State University 111 Forestry Center Circle

Raleigh, NC 27695-8080 Maysville, NC 28555-9153

(919) 515-2891 (910) 577-6951  

 

2.3 Overall Watershed Improvements 

The proposed HFWMB will contribute to water quality improvement in several different ways.  The most 

important feature of the site is its unique location at the headwater of Bachelor’s Delight Swamp.  Many 

wetlands located in the headwaters of North Carolina’s Coastal Plain streams have been ditched and 

converted into agricultural areas.  The site actually lies in a transitional zone between the organic soils 

and high pocosin vegetative cover upstream and a pine plantation on mineral soils downstream in the 

watershed. The site itself is on mineral soil and the soil unit is positioned as a circular rim of Pantego 

bordering a large unit of organic Croatan, which is the highest soil unit in elevation within the watershed.  

The historic channel comprising the natural drainage in the watershed is gone; however, enough evidence 
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exists to suggest is prior location and function.   The natural drainage of the watershed’s headwaters has 

been replaced by a vast system of primary and secondary ditches that drain the agricultural fields as well a 

portion of the pocosin upstream in the watershed.   

 

Scientific research has suggested that clearing and draining of natural wetlands and converting them to 

agricultural use leads to an increase in outputs of freshwater, nutrients, organic matter, bacteria, heavy 

metals and pesticides (Richardson, 1981).  Drainage of natural pocosin wetlands may not significantly 

increase the total outflow of water from the system; instead, it can dramatically increase the peak flow.  

Increased peak flow results in not only increased volumes of freshwater but also dissolved nutrients and 

suspended materials (Daniel, Gilliam, & Skaggs, 1981).  Natural forested pocosin ecosystems retain many 

of the important functions that help of preserve the health of the surrounding and downstream watershed.  

  

 

2.4 Physical Attributes of Mitigation Site 

 

2.4.1 Review Area 

The site for the potential restoration project was chosen due to its proximity to an existing wetland 

mitigation bank comprising approximately 388 acres.  The proposed expansion area of the current 

HFWMB is an 88 acre tract located within the White Oak River Basin and that is currently in agricultural 

use. The tract is located about 1 mile south of the intersection of Quaker Bridge and Sopp Hollow Road, 

bordering Sopp Hollow Road to the west. The intersection of Quaker Bridge Road and Sopp Hollow 

Road is approximately 10 miles east of the town of Richlands in Onslow County, North Carolina.  

 

 

2.4.2 Functional Assessment 

The functionality of the proposed restoration site was assessed using the HGM classification method.  

Because of its unique geomorphic setting in Bachelor’s Delight Swamp’s headwater and in between a 

large map unit of organic and mineral soil, the site can be most accurately described as a low-gradient 

non-alluvial riverine wetland.  Low-gradient riverine landforms are defined as “near-headwater drainages 

where surface flow is strong enough to be recognized, but not strong enough to create distinct stream 

channels” (Brinson, (1993).   This type of wetland would most likely be situated downstream in the 

watershed from upstream depressional landforms that lack flow or have negligible flow and medium to 

high gradient riparian wetlands downstream in the watershed.  When referring specifically to the 

proposed restoration site downstream and upstream in the watershed, refers to west and east, respectively.  

Refer to Figure 10 in Appendix A for geographic reference.   The wetland upstream from the proposed 

HFWMB, which is correlated with a relatively large unit of organic soil, is classified as an ombrotrophic 

peat bog, as specified by the HGM system.  Ombrotrophic peat bogs are described as “the terminal 

condition of peat accumulation in depressions, subsequent radiating paludification, and finally a domed 

landscape where the highest elevation receives precipitation as the sole water source and generally the 

most nutrient poor environment”  (Brinson, 1993).   These wetlands are further described as having a 

hydrologic connection to downstream ecosystems through “distinct outlets or unchannelized flow.”   

An important distinction in the function assessment of this site must be made between the existing, 

disturbed conditions and the theorized natural conditions.  The existing, disturbed functions can be 

assessed relatively easily through site observation; however, theorized natural conditions are somewhat 
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more subjective.  The HGM classifications are for natural, relatively undisturbed wetlands, thus the 

classification of the proposed restoration site as a low-gradient non-alluvial wetland is an educated guess 

at what system should be there based on geomorphologic, watershed, soil, and landscape characteristics 

of the site and the surrounding ecosystems. 

A routine wetland delineation was not performed for the proposed HFWMB. The wetland boundary is 

suspected to include the entire review area, with the exception of some areas of higher 

microtopographical elevation in the wind rows. A routine wetland delineation can be performed prior to 

submission of the final restoration plan. 

2.4.3 Hydrology 

The existing hydrology of the proposed restoration site can be described as a typical North Carolina 

Coastal Plain prior-converted wetland.  An extensive ditch system is in place, and drains the site 

effectively for farming.  The ditch network is frequently maintained (kept free of vegetative growth) by 

mowers and excavators to ensure optimal drainage.  Despite this, the site continues to be difficult to farm 

due to excessive wetness.  To obtain a more accurate depiction of water table fluctuations and patterns,  

six Remote Data Systems (Ecotone) 40 inch groundwater monitoring wells were installed along a transect 

through the proposed HFWMB in May of 2008.  They have been taking groundwater readings twice 

daily.  Hydrologic data is provided in Appendix F.  Figure 1 in Appendix F shows the locations of the 

wells.   

2.4.4 Soils  

The expansion area is mapped as approximately 90% Pantego mucky loam soil.  Pantego is classified as a 

fine-loamy, siliceous, semiactive, thermic Umbric Paleaquult.  It has a thick organic surface layer, very 

acid, and poorly drained with moderate infiltration (0.5 to 7.5 cm/hour), moderate permeability (1.5 to 5.0 

cm/hour), very slow surface runoff, and high available water capacity (>22.5 cm of water). The seasonal 

high water table is at or near the surface, with frequent surface ponding during the winter.  (USDA, 1992) 

 

The position and shape of the Pantego unit spanning the proposed restoration site must be noted.  To the 

west is a relatively large, circular unit of Croatan muck.  This is an organic soil which corresponds to 

pocosin vegetation in North Carolina.  The shape of the Pantego unit is long in its North/South axis and 

narrow in its east/west axis.  It roughly follows the shape of the large, circular shaped unit of Croatan.   

East of the Pantego unit and the proposed restoration site are mineral soil map units comprising other 

wetland types (non-pocosin).   The shape of the map units in the area in and around the proposed 

restoration site show the unique position of the proposed restoration site on the edge of a large pocosin 

and headwater to a Coastal Plain zero order stream.   

 

Soil Map units are depicted in Figure 4 in Appendix A. Soil Profile descriptions for each groundwater 

well location are located in Appendix D. 

 

 

2.4.5 Vegetation 

Vegetation at the site is very uniform, with the only variation consisting of a small stand young 

hardwoods, consisting primarily of Acer rubrum and long, narrow windrows between the fields. Perhaps 

>95% of the site consists of what is planted each year for agriculture, usually corn or soybeans.  The stand 

of Acer rubrum is located on the west, central side of the site.  The stand does not currently provide any 
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functional ecological benefit to the site, and it is so small that it will be removed prior to planting.  The 

wind rows at the site are primarily composed of early successional volunteer species such as Acer 

rubrum, Pinus taeda and serotina, and Liquidambar styraciflua.  Most of the windrow vegetation will be 

left in place, as a local volunteer seed source; however, some of it will be removed where fill material is 

needed during construction. 

 

 

2.4.6 Onsite and Watershed Land Use 

The proposed HFWMB is under agricultural use, with corn being the 2008 crop.  The National Land 

Cover Dataset (2001) classification for the site is “row crops.” The area immediately abutting the review 

area to the north is the existing 400 acre Hofmann Wetland Mitigation Bank.  To the east is the Wide 

Open Pocosin, an approximate 10,000 acre pond pine pocosin which has been ditched and timber 

harvested in the past but is no longer under active management.    Most of the land to the east is classified 

as “woody wetland”, and most of the land to the west is classified as “evergreen forest.”  Smaller patches 

of “scrub/shrub”, “emergent/herbaceous wetland”, and “grassland/herbaceous” exist around the site as 

well. 

A detailed land use map of the existing site and its contributing watershed is located in Figure 10 of 

Appendix A. 

 

2.4.7 Photos 

Detailed photos of significant areas and characteristics of the existing site are located in Appendix B. 

 

2.4.8 Plan View 

A Plan view with appropriate design specifications is provided in Appendix C. 

 

2.4.9 Endangered Species  

The HFWMB provides an opportunity to support threatened or endangered species of plants and animals 

as well as to create habitat for species already inhabiting the area.  Creating a forested wetland from an 

agricultural area will provide opportunity to support many rare plant species.  Schafale and Weakley’s 

Non-riverine Wet Hardwood Forest plant community classification is the most appropriate target plant 

community, given the site’s landscape setting and soil characteristics.  This community type, as well as 

other similar communities such as the Coastal Plain Small Stream Swamp (Blackwater Subtype), is 

associated with a variety of rare plant species.  Table 2, below, lists all potentially rare plant species, their 

associated plant community classification, and possible status as federally threatened or endangered.  Any 

one of the three listed plant communities could potentially support their respective rare species, given a 

successful restoration of appropriate vegetation. 
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Table 2 – Rare Plant Species 

Scientific Name Plant Community

Listera australis Non-riverine Wet Hardwood Forest

Trillium pusillum Non-riverine Wet Hardwood Forest

Cheilolejeunea rigidula Non-riverine Wet Hardwood Forest

Listera australis Non-riverine Swamp Forest  

 

2.5 Reference Wetland 

The reference wetland is located off of Mill Branch Rd. on the Croatan National Forest in Craven County, 

North Carolina.  The gps coordinates for the site are 34.9427 N and -76.976 W.   The dominant soil map 

unit is Pantego, which is the same as the proposed restoration site, and the plant community is classified 

as a Non-riverine Wet Hardwood Forest (Schafale and Weakley, 1990).  Refer to Figure 11 in Appendix 

A for reference. 

 

Utilization of only one reference wetland is not always the most accurate way to create a model for the 

restoration site.  One must use a variety of sites representing a range of successional stages, similar plant 

communities representing a range in potential variation, and neighboring natural, disturbed, or restored 

communities.  The reference wetland was chosen due to several important characteristics including its 

relatively undisturbed status, hydrologic regime, and plant community.  The reference wetland is a 

community that would most likely represent a later successional wetland forest at the restoration site.  

Before significant human disturbance such as silvicultural or agricultural conversion, the restoration site, 

because of its unique position as a potential swamp at the head of an outlet stream from a large pocosin, is 

difficult to classify.  This community type may be an intermediate or hybrid community more 

representative of the two communities listed above in Table 2.   

  

When restoring a wetland, one must take into consideration the surrounding communities or ecosystems 

and closely fit the restored wetland to not only the reference but also its surrounding landscape.  The 

surrounding community types must be carefully analyzed in order to calculate potential environmental 

gradients occurring across the landscape.  In closer proximity to the restoration site than the reference 

wetland, the approximate 10,000 acre Wide Open Pocosin bordering the HFWMB to the east serves as an 

excellent seed source for potential volunteer overstory and understory woody species.  In addition, the 

existing HFWMB can also be used as a reference for a restored area.  The proposed site’s hydrology will 

be compared to the hydrology in both the natural adjacent pocosin and the Block 5 of the existing 

HFWMB. Two groundwater monitoring gauges, one in the Wide Open and one in Block 5 of the existing 

HFWMB will be used as reference gauges. Gauge data has been collected since 2005 and is presented in 

Appendix F.  Locations for the reference groundwater gauges and vegetation plots discussed below are 

provided in Figure 2 in Appendix F.   

 

Vegetation surveys have been conducted on two separate plots surrounding the proposed site since 2006.  

One plot, located in the Wide Open Pocosin, is a good representation of natural, relatively undisturbed 

high pocosin vegetation.  The other area consists of a block of 16 1/10 acre plots on Block 5 of the 

existing HFWMB.   Although the species data has not been subjected to further analysis, such as 

ordination, the information presented in the tables below accurately reflects the current composition of 

surrounding natural and restored vegetation.  Table 3 below provides the species composition from the 

most recent vegetation survey (2008) for the reference wetland plot located northeast of the proposed site 

in the Wide Open Pocosin.  Table 4 provides the most recent vegetation survey data (2008) for each of the 

16 plots in Block 5 of the existing HFWMB.  It does not include planted species; however, those are 
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Taxodium distichum, Quercus phellos, Quercus laurifolia, Quercus michauxii, Quercus lyrata, and Pinus 

palustris.   Table 5 provides the species codes for the plots in Table 4. 

 

Table 3 – Existing Hofmann Forest Wetland Mitigation Bank Reference Plot Species List (2008) 

 

Scientific Name Common Name Stratum Wetland Indicator Status

Utricularia sp. bladderwort herb OBL

Cyrilla racemiflora swamp titi shrub FACW

Cuscuta sp. dodder vine FACW

Gordonia lasianthus loblolly bay canopy FACW

Ilex coriacea large gallberry shrub FACW

Ilex glabra inkberry shrub FACW-

Kalmia angustifolia (var. caroliniana) sheep laurel herb FAC

Lyonia lucida fetterbush shrub FACW

Magnolia virginiana Virginia bay shrub FACW+

Persea borbonia redbay shrub FACW

Pinus serotina pond pine canopy FACW+

Smilax laurifollia catbriar vine FACW+

Sphagnum papillosum sphagnum moss herb OBL

Wide Open Pocosin Reference Plot

 

 

 

Table 4 - Existing Hofmann Forest Wetland Mitigation Bank Block 5 Species (2008) 
 

Volunteer Trees - Species & counts All Vol. Sp. Pocosin Sp. Number Pocosin Veg.

1 2 3 4 5 6 7 8 9 10 Counts Counts Vol. Sp. %

SL MV PT LL CR GL CA Aster Sp. Sedge

30 5 11 1 4 5 3 3 80 142 142 9 100%

SL PB PT CR

50 7 3 10 70 70 4 100%

SL GL PT LL WV Sedge Sp.

30 4 3 3 30 200 270 270 6 100%

SL CR WV MV LL GL Sedge Sp.

61 2 23 1 7 6 31 131 57 7 100%

SL GL  MC LL IC CR WV MV Sedge Sp.

75 12 1 1 2 1 10 3 10 115 47 9 100%

SL WV GL CR Sedge Sp.

25 2 1 48 30 106 41 5 100%

SL CR PT LL WV Sedge Sp.
105 12 1 3 2 24 147 147 6 100%

SL CR PT LL GL Aster Sp. WV Sedge Sp.

162 29 1 1 2 6 15 79 295 295 8 100%

PT IC CR PB

1 50 10 1 62 62 4 100%

SL CR PT PB IC GL LL WV Sedge Sp.

65 18 4 5 10 5 6 20 110 243 243 9 100%

SL GL IC LL GL PT Sedge Sp. PB

40 1 52 13 1 2 5 1 115 115 8 100%

MV IC PB SL Sedge Sp.

2 43 4 48 20 117 117 5 100%

SL PT PB IC CR WV GL LL

65 2 3 50 3 10 1 40 174 174 8 100%

SL PB WV PT LL GL Sedge Sp. Aster Sp. CA IO

40 4 10 4 4 7 10 5 2 2 86 84 10 99%

SL IC CR GL PB IV IO

34 7 28 1 1 5 1 77 76 6 99%

WV LL IC MV PT GL CR SL Sedge Sp.
30 5 15 2 5 1 15 40 200 313 313 9 100%

5_8

5_9

5_16

5_12

5_13

5_14

5_15

5_10

5_11

5_6

5_7

Plot

5_1

5_2

5_3

5_4

5_5
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Table 5 - Species Codes for Table 4 Species 

 

Code Taxonomic Identity Common Name

CA Clethra alnifolia pepperbush

CR Cyrilla racemiflora swamp titi

GL Gordonia lasianthus loblolly bay

IC Ilex coriacea large gallberry

IO Ilex opaca American holly

LL Lyonia lucida fetterbush

MV Magnolia virginiana Virginia bay

PB Persea borbonia redbay

PS Pinus serotina pond pine

PT Pinus taeda loblolly pine

SL Smilax laurifollia catbriar

WV Woodwardia virginica Virginia chainfern

Species Codes For Block 5
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3.0 Mitigation Site Selection and Justification  

3.1 Site Selection and Objectives 

Based on approval of the project by the Interagency Review Team (IRT) and subsequent approval by the 

Mitigation Banking Instrument (MBI), the site will produce 88 wetland credits as outlined below in Table 

6. 

Table 6 - Proposed Credits for Hofmann Forest Wetland Mitigation Bank Site 

 

Mitigation Measure Acreage Ratio Credit

Non-Riparian Wetland Restoration 88 1:1 88

Total HFWMB Site Credits 88 1:1 88
 

 

 

3.2 Future Sustainability 

A permanent conservation easement will guarantee the perpetuity of the HFWMB.  Upon completion of 

the 7 year monitoring period, the N.C.S.U Board of Endowment will retain ownership of the property.  

The site will be managed by the N.C. State Natural Resources Foundation, Inc.  The site will be used as a 

resource for wetland education and wetland restoration design at N.C. State University. Given the current 

use of the Hofmann Forest as an environmental education resource, a great interest in preservation of the 

property will continue well into the future.   
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4.0 Mitigation Work Plan  

4.1 Site Preparation 

N.C. State Natural Resources Foundation, Inc. will be responsible for construction.  A local contractor 

with experience in restoration construction will be hired to carry out the actual construction and planting. 

The contractor will work from a set of construction plans drafted during the design process. 

Information on the design is included Appendix C. Information presented includes figures detailing  

features constructed for hydrologic restoration (e.g., microtopography, ditch plugs) and their location, 

planting schematics, and plan views for the restoration design. No utilities are known to exist within the 

proposed site boundary. The earthwork involved in the project is minimal and related only the creation of 

microtopography and plugging ditches. Microtopographic features will be created prior to planting.  

Areas used for thru-ways for construction equipment that have been especially susceptible to soil 

compaction will also be “ripped.”  This will increase soil porosity and help promote better growth to 

planted species. Invasive and exotic species are not expected to be a problem on the site; however, should 

they become a concern they will be identified along with appropriate remedial measures in the annual 

monitoring report. Details such as staging and stockpiling areas will be identified on the construction plan 

set. 

Given that the project involves wetland restoration, the construction specifications for the project will 

specify the use of construction equipment with less than 5.5 psi in order to minimize soil compaction. 

Existing roads will be utilized as much as possible, and contractor supervision will ensure minimal impact 

to the existing ground surface where ditch plugs will be installed away from the existing roads. 

Appropriate erosion control measures such as silt fence and erosion control matting will be used where 

needed, as specified by a sediment and erosion control plan in the construction plan set.   

 

4.2 Timing 

Construction is anticipated to commence by late Fall 2009 or early 2010 and be completed by Spring 

2010.  
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4.3 Wetland Design Specifications and Characteristics 

 

4.3.1 Hydrologic Restoration 

The wetland design can be characterized by two major components.  The first component will be the 

restoration of a more natural wetland hydrologic regime.  This will be done in two ways.  Ditch plugs will 

be installed in strategic locations to adequately remove man-made agricultural drainage from the site.  In 

addition, three culverts will be installed under the road between Block 5 of the existing HFWMB and the 

north end of the proposed site.  These will connect the un-filled, ponded, lateral ditches in Block 5 and the 

un-filled, ponded lateral ditches which will be left after the restoration.  The culverts will provide an 

important hydrologic connection to the existing HFWMB by creating hydrologic continuity between the 

existing and proposed restoration sites.  This will help promote sheet flow and shallow subsurface flow 

during rain events.  Detailed plan sheets of culvert and ditch plug locations are provided in Appendix C.  

The second major alteration which will restore hydrology is the creation of microtopography throughout 

the proposed project area.  A tractor with a disc plow set at a minimal depth and the proper angle will 

plow the fields in a completely random pattern to produce slight microtopographical variation in ground 

surface.  This will not only reduce cost because it is a relatively inexpensive way to produce the same 

effect as other more complicated methods such as pit and mound creation, but it will also help to promote 

a more heterogeneous forest by distributing hydrophytic species responsive to microtopographical 

changes along that gradient. 

 

4.3.2 Vegetation Restoration  

A planting plan showing proposed plant community zones is provided in Appendix C.  As indicated in 

Section 2.5, the target plant community is a non-riverine wet hardwood forest.  This community was 

chosen as the optimal community for survival at the site due to combination of factors.  Due to its decline 

and the relatively small acreage remaining in North Carolina, the reference wetland (non-riverine wet 

hardwood forest) would be the most desirable community.  The overstory of the non-riverine wet 

hardwood forest is dominated by various species of oaks.   

According to Schafale and Weakley 1990, non-riverine wet hardwood forests are associated with “poorly 

drained loamy or claying mineral soils”, including the Pantego soil series.  The reference wetland at the 

Croatan National Forest is also dominated by Pantego soils.  Soil physical and chemical characteristics 

are important determinants of plant growth.  Certain species have affinities to certain soil types.  The 

reference wetland and the proposed restoration site both have the same soils, so with careful attention 

given to proper water table depth, the proposed restoration site should be suited for the target plant 

community.  A species list from Schafale and Weakley 1990 for the non-riverine wet hardwood forest is 

provided in Table 7 below. 
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Table 7 – Non-Riverine Wet Hardwood Forest Species 

Overstory Understory Shrub Vines Herbs

Quercus michauxii Carpinus caroliniana Lindera benzoin Bignonia capreolata Carex spp.

Quercus laurifolia Acer rubrum Persea palustris Toxicodendron radicans Saururus cernuus

Quercus pagoda Ilex opaca Leucothoe axillaris Campsis radicans Boehmeria cylindrica

Quercus falcada Asimina triloba Clethra alnifolia Berchemia scandens Woodwardia areolata

Liriodendron tulipifera Vaccinium corymbosum Vitis spp. Athyrium filix-femina

Liquidambar styraciflua Myrica cerifera Mitchella repens

Ulmus americana Arundinaria gigantea

Acer rubrum Sabal minor

Nyssa biflora Callicarpa americana

 

Overstory, understory and species ordered from the nursery should be bare root seedlings. Shrub species 

should be 1-3 gallon containerized plants, if no bare root seedlings are available.  Nursery vailability 

permitting, the overstory species will be planted according to the microtopographical pattern created by 

the disc plow.  This proposed planting process can be easily attained, given the proper contractor 

supervision by a trained botanist, wetland ecologist, or plant biologist.  More wet tolerant species such as 

Nyssa biflora and Quercus michauxii are more appropriate for the lower areas and less wet tolerant 

species such a Liriodendron tulipifera and Liquidambar styraciflua will be planted on the 

microtopographic highs.  Careful coordination between the tractor operator and planting contractor will 

be essential to determine the proper planting zones.  The microtopography should be created just prior to 

planting.   

4.3.3 Soil Restoration 

Minimal impact to the existing soils is expected in the construction phase.  Soil compaction is a major 

side-effect of many restoration construction activities.  It can have a detrimental effect on the integrity of 

the soil profile and associated physical properties.  Soil physical properties are very important 

determinants of hydrological and biological properties of an ecosystem.  Compacted soil often will inhibit 

hydraulic conductivity and plant growth.  In order to minimize soil compaction, well-defined, narrow 

paths will be marked for the access of heavy equipment to the areas receiving ditch plugs and those 

portions of the wind-rows that will be cleared.  The heavy equipment will be restricted to these marked 

access paths when not using the surrounding existing roads.  Upon completion of construction, the access 

paths will be “deep ripped” to help restore soil porosity and reverse soil compaction from the equipment.  

Construction access areas are shown in Figure 2 of Appendix D.  

 

 

4.3.4 Habitat Restoration 

Large and small woody debris will be incorporated at random to promote decomposition of biomass and 

early accumulation of organic matter.  Portions of the existing wind-rows will be cleared and graded 

down to the surrounding elevation.  The woody debris harvested from these areas will be distributed 

throughout the site.  It is important to note that the portions of the wind-rows where the spoil piles exceed 

a designated threshold ground elevation (2.5 feet higher than the average elevation the entire site) will be 

cleared. “Clearing” refers to harvesting of the vegetation to use as woody debris and grading of the spoil 

down to the average elevation of the site.  The spoil from these portions of the wind-rows will be used for 

the ditch plugs.  The portions of the wind-rows that do not exceed this threshold elevation will be left 

alone to promote habitat and elevational diversity.  The threshold elevation was determined using 
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professional judgement and observation of the reference wetland.  Mounds greater than the threshold 

elevation would not be typically found in a natural non-riverine wet hardwood forest on a similar 

landscape position in the Coastal Plain of North Carolina. 

 

4.4 Water Balance 

The water balance was computed using the Pierce model (Appendix G). The proposed nonriverine 

wetlands will rely on precipitation for their primary input. Therefore, the Pierce Method was used to help 

determine the probability that the proposed wetlands would meet the hydrologic success criteria. The 

Pierce Method is a Microsoft Excel-based water budget analysis that predicts the depth of water present in 

a wetland over the course of a year, on a month-by-month basis (Pierce, 1993).  

The Pierce Method requires the following inputs: evapotranspiration rate (in/month), infiltration rate 

(in/month), precipitation (in/month), groundwater (in/month), runoff (in/month), Soil Conservation 

Service (SCS) curve number, watershed size (ac) and wetland size (ac). The course notebook for Planning 

Hydrology for Constructed Wetlands provided general information for the method. The curve number 

was calculated using the Soil Conservation Service’s (1986) Technical Release 55-Urban Hydrology for 

Small Watersheds.  Field data collection provided soils information and digital elevation modeling was 

used to calculate watershed size.  Refer to the report provided in Appendix E for information of how 

digital elevation models were used to delineate the watershed.   

The monthly evapotranspiration rate was calculated for the proposed restoration site using the latitude and 

monthly average temperatures. The monthly infiltration rate for the soil type present on site was estimated 

given that the void ratio of the soil is 20% and assuming the permeability of the clayey soil is 0.8 inches 

per hour. USDA Soil Survey for Onslow County, NC gives a range of 0.6-2.0 in/hr.  Daily precipitation 

and temperature data was obtained from the Hofmann Forest (NHOF) Station of the N.C. State Climate 

Office’s  NC-CHRONOS  database. 

The Pierce Method does not rely on groundwater as a primary source of water for driving the wetland.  

Any shallow impermeable clay layers at the site would greatly decrease the effects of the groundwater 

inflow, so groundwater effects were not considered.   

The runoff rate was calculated using a drainage program, TR55, where the SCS curve number was 

determined to be 70 based on the soil type of the proposed restoration site. The precipitation and runoff 

are added together to determine the total inflow into the wetland. The infiltration and evapotranspiration 

are added together to determine the total outflow from the wetland. The outflow is subtracted from the 

inflow to calculate the monthly change in water depth. The change in water depth is then added or 

subtracted to the depth of water present in wetland during the previous month to calculate the total depth 

of water in the wetland for the given month. 

Results of the Pierce modeling indicate that with normal rainfall the proposed wetland areas will meet the 

hydrologic success criteria during the spring growing season -- the wettest times of the year.  The 

modeling shows that the site will be drier in June through August with water returning in September as a 

result of more significant storm events and lower rates of evapotranspiration (Appendix G). The dryness 

during the latter part of the growing season is due to the high rates of evapotranspiration relative to 

precipitation input during that time of the year. It is important to note that TR-55 is in all likelihood 

underestimating the runoff amounts, but is the accepted model for water balance calculations.  



Hofmann Forest Wetland Mitigation Bank Page 14 

Onslow County, North Carolina March 2009 

 

5.0 Performance Standards 

The proposed HFWMB will be monitored annually for seven years following construction. Monitoring 

reports will be submitted annually.  

Six groundwater monitoring wells (Remote Data Systems 40 inch Ecotone) have been installed at the site.  

In addition to the data already collected, they will continue to monitor the water table elevation with daily 

readings taken throughout each year of monitoring.   The wells will be downloaded quarterly to ensure 

proper maintenance of the equipment and accurate data collection. 

Hydrologic success will be based on the site achieving saturated soil conditions for a period equivalent to 

12.5 percent of the growing season for Onslow County. The growing season for Onslow County, 

according to the WETS Station at the Hofmann Forest (#NC4144) occurs from March 18 to November 

16, a total of 243 days. In order to attain conditions suitable for the formation of wetland vegetation and 

hydric soils, the site should be saturated within 12 inches of the surface or inundated for a consecutive 

period equal to 30 days.  Groundwater data from the six on-site wells will be compared with the data 

collected from the two reference groundwater monitoring wells (Wide Open Pocosin and Block 5 South).  

Refer to Figure 2 in Appendix F for locations of the reference wells.  

Permanent vegetation plots will be established throughout the site to ensure a good representation of the 

site’s overall vegetation composition.  They will be monitored annually, preferably during the growing 

season in the month of September.  The vegetative success of the wetland will be evaluated based on thep 

planted species densities and survival rates. Survival of woody species should be 320 trees/acre through 

year 3. 10% mortality is allowed in year 4, so the required survival rate will drop to 288 trees/acre.  

Another 10% mortality is allowed for year 5, thus vegetation monitoring will be considered successful if 

at least 260 stems/acre are surviving at the end of five years. Native volunteers will be included in the 

stem counts.  Invasive species are discussed in section 6.3 of this report. 
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6.0 Site Protection and Maintenance  

6.1 Responsible Parties 

The North Carolina State University Natural Resources Foundation, Inc. will be responsible for site 

protection, maintenance and any required remedial work throughout the seven-year monitoring period.  

 

6.2 Legal Protection 

The mitigation site will be protected by a recorded permanent conservation easement.  The fee title to the 

land will remain with the current landowner. A draft copy of the conservation easement is included in 

Appendix H. The conservation easement will protect the restored wetland project in perpetuity, and it will 

allow direct access to the restored wetlands for monitoring and remedial work if necessary. The 

regulatory agencies will also have access for inspections as required. The easement will be finalized upon 

submittal and subsequent approval of the restoration plan. The conservation easement will be recorded at 

the Onslow County Clerk of Court’s office immediately after it is signed. The regulatory agencies may 

institute an enforcement action regarding easement violations and, if necessary, require the restoration of 

the easement area at the grantee’s expense. This enforcement clause will ensure that the restored wetland 

will be protected in perpetuity. This will allow for the establishment and maturation of the restored 

ecosystem. 

 

6.3 Maintenance Plan and Schedule  

The site will be assessed for any problem areas during the yearly vegetation monitoring visit and quarterly 

groundwater guage downloads. Problem areas be noted and disclosed. Items to be assessed include 

planted vegetation survivability, invasive vegetation control, and potential hydrologic issues. 

Maintenance will occur annually after monitoring unless the action is high priority (for example, a ditch 

plug failure). Any replanting of vegetation will take place during the dormant season, preferably in early 

Spring, well before the beginning of the growing season.  This should ensure proper root development 

before the growing season begins. 
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7.0 Monitoring Plan  

7.1 Monitoring Report Content 

The primary monitoring contact will be Dr. Glenn Catts at the N.C. State University Department of 

Forestry and Environmental Resources. 

Vegetative sample plots will be quantitatively monitored during the growing season. 10m x 10m  plots 

will be established throughout the site.  In each plot, species composition and survival will be monitored. 

The plot corners will be located using a Global Positioning System (GPS).  The groundwater monitoring 

gauges will be maintained and downloaded quarterly. Graphical representations of the data will be 

presented in the yearly monitoring reports.  Any problem areas will be assessed during the quarterly 

gauge download visits, outlined in the monitoring reports and addressed as appropriate. 

 

7.2 Timing/Notification of Completion (Proposed) 

 

Table 7- Project Timeline/Schedule 
 

Stage of Project Date

Permit Issuance October, 2009

Financial Assurances Posted November, 2009

Start of Construction December, 2009

Completion of Construction March, 2010

Submission of “as-built” drawings to IRT Within 60 days of construction completion

Completion of Legal and Recording Documents November, 2009

Anticipated Completion of 1
st
 Year Monitoring May, 2011

Anticipated Completion of 2
st
 Year Monitoring May, 2012

Anticipated Completion of 3
st
 Year Monitoring May, 2013

Anticipated Completion of 4
st
 Year Monitoring May, 2014

Anticipated Completion of 5
st
 Year Monitoring May, 2015

Anticipated Completion of 6
th

 Year Monitoring May, 2016

Anticipated Completion of 7
th

 Year Monitoring May, 2017  
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8.0 Adaptive Management Plan 

The North Carolina State University Natural Resources Foundation, Inc. will be responsible for site 

protection, maintenance and any required remedial work throughout the 7-year monitoring period. A 

variety of remedial measure that can be undertaken to offset ecological trends that will detract from the 

goals of the restoration.  If the agreed requirements for vegetation do not meet the success criteria, then 

additional planting will be conducted when necessary.  If necessary, invasive or exotic species invasion 

will be handled with approved herbicide treatment.  If the site is not meeting the hydrologic success 

criteria, then additional measures can be taken to treat the problems where appropriate.   



Hofmann Forest Wetland Mitigation Bank Page 18 

Onslow County, North Carolina March 2009 

 

9.0 Financial Assurances  

To ensure that the wetland restoration plan and construction will be completed as designed and in a timely 

manner, the N.C. Natural Resources Foundation, Inc. will create an escrow account for the total cost of 

project development based on a construction cost estimate from the designer or the designated contractor 

(TBD) and the seven year monitoring period. The escrow account will be for the full amount of project 

construction. The escrow account will be in place until the project is completed. 
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Appendix B. Photographs 



 

 
 

Photo 1. Ditch Plug on the Existing Wetland Mitigation Bank.   
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 2. Proposed Wetland Mitigation Bank Looking South from Northern Boundary 
(Photo Courstesy of Glenn Catts) 



 

 
 

Photo 3. Lateral Ditch Looking South Just West of Well Transect 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 4. Surface Saturation Near Well 3  
(Photo Courtesy of Glenn Catts) 

 



 

 
 

Photo 5. Ditch Along Backside of Tract Looking South Just East of Well 1 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 6. Upstream Historic Stream Corridor 48 hours after Precipitation Event 
(Photo Courtesy of Glenn Catts) 

 

 



 

 
 

Photo 7.  Groundwater Monitoring Well 5, Looking South 

 

 
 

Photo 8. Existing Site Looking South Along Sopp Hollow Road 
(Photo Courtesy of Glenn Catts) 

 



 

 
 

Photo 9. Overland Flow in Upstream Historic Stream Corridor 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 10. Convergence of 3 Ditches at Southeast Corner of Proposed Site, Looking Northwest 
(Photo Courtesy of Glenn Catts) 

  

 



 

 
 

Photo 11. Surface Saturation Near Well 3 Location 
(Photo Courtesy of Glenn Catts) 

 

 

 
 

Photo 12. Surface Saturation Looking East Toward Well 3  
(Photo Courtesy Glenn Catts) 

 

 



 

 
 

Photo 13.  Acer rubrum near Well 4 Location, Looking West (Downstream) Along Historic Stream Corridor 
(Photo Courtesy Glenn Catts) 

 

 

 
 

Photo 14. Looking Across West Drainage Ditch to Historic Stream Channel, Just West of Well 4 
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Appendix D. Soil Profile Description Forms 



 

 

 

 

 

 

 

Appendix E. Digital Elevation Model and Watershed Delineation 



 

 

 

 

 

 

 

Appendix F. Groundwater Monitoring Data 



 

 

 

 

 

 

 

Appendix G. Pierce Hydrologic Analysis 



 

 

 

 

 

 

Appendix H. Draft Permanent Conservation Easement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

MODEL CONSERVATION EASEMENT 

January 18, 2001 

Rev’d October 16, 2002 

Rev’d August, 2003 

 

Model Conservation Easement for use in preserving mitigation property. Language in italics is instructional, and 

should be deleted when site-specific Conservation Easement is prepared.  

 

PERMANENT CONSERVATION EASEMENT  

THIS CONSERVATION EASEMENT (“Conservation Easement”) made this ____ day of 

__________________, 200_ by and between ________________________,  

(“Grantor”) and ____________________________________ (Grantee).  

The designation Grantor and Grantee as used herein shall include said parties, their heirs, successors and assigns, and 

shall include singular, plural, masculine, feminine or neuter as required by context.  

 

RECITALS  

WHEREAS, Grantor owns in fee simple certain real property situated, lying and being in 

_______________________ County, North Carolina, more particularly described in Exhibit A attached hereto and 

incorporated herein (“Property”);  

 

WHEREAS, Grantee is [either a public body of this state, an agency of the United States, or a nonprofit corporation 

or trust whose purpose is the conservation of property], and is qualified to be the Grantee of a conservation easement 

pursuant to N.C. Gen. Stat. § 121-35;  

 

WHEREAS, Grantor and Grantee recognize the conservation, scenic, natural, or aesthetic value of the property in its 

natural state, which includes the following natural communities: [describe by wetland and/or stream type, as well as 

any associated buffers or upland communities]. The purpose of this Conservation Easement is to maintain wetland 

and/or riparian resources and other natural values of the Property, and prevent the use or development of the 

Property for any purpose or in any manner that would conflict with the maintenance of the Property in its natural 

condition.  

 

[ For use when the mitigation is offered for impacts of a single individual or general permit use] WHEREAS, the 

preservation of the Property is a condition of Department of the Army permit Action ID ______________ issued by 

the Wilmington District Corps of Engineers, required to mitigate for unavoidable stream and/or wetland impacts 

authorized by that permit. Grantor and Grantee agree that third-party rights of enforcement shall be held by the U.S. 

Army Corps of Engineers, Wilmington District  



 

(Corps, to include any successor agencies), and that these rights are in addition to, and do not limit, the rights of 

enforcement under said permit.  

 

[Alternate paragraph for use when the conservation easement supports a mitigation bank] WHEREAS, the 

preservation of the Property is required by a Mitigation Banking Instrument for the [Name of Bank], Department of 

the Army Action ID [Action ID number for the mitigation bank]. The Mitigation Bank is intended to be used to 

compensate for unavoidable stream and/or wetland impacts authorized by permits issued by the Department of the 

Army. Grantor and Grantee agree that third-party rights of enforcement shall be held by the U.S. Army Corps of 

Engineers, Wilmington District (Corps, to include any successor agencies), and that these rights are in addition to, 

and do not limit, the rights of the parties to the Mitigation Banking Instrument.  

 

NOW, THEREFORE, for and in consideration of the covenants and representations contained herein and for other 

good and valuable consideration, the receipt and legal sufficiency of which is hereby acknowledged, Grantor hereby 

unconditionally and irrevocably grants and conveys unto Grantee, its heirs, successors and assigns, forever and in 

perpetuity a Conservation Easement of the nature and character and to the extent hereinafter set forth, over the 

Property described on Exhibit A, together with the right to preserve and protect the conservation values thereof, as 

follows:  

 

ARTICLE I.  

DURATION OF EASEMENT  

 

This Conservation Easement shall be perpetual. This conservation Easement is an easement in gross, runs with the 

land and is enforceable by Grantee against Grantor, Grantor’s personal representatives, heirs, successors and assigns, 

lessees, agents and licensees.  

 

ARTICLE II.  

PROHIBITED AND RESTRICTED ACTIVITIES  

 

Any activity on, or use of, the Property inconsistent with the purpose of this Conservation Easement is prohibited. 

The Property shall be preserved in its natural condition and restricted from any development that would impair or 

interfere with the conservation values of the Property.  

Without limiting the generality of the foregoing, the following activities and uses are expressly prohibited, restricted 

or reserved as indicated hereunder:  

 

A. Disturbance of Natural Features. Any change disturbance, alteration or impairment of the natural features of the 

Property or any introduction of non-native plants and/or animal species is prohibited.  



 

B. Construction. There shall be no constructing or placing of any building, mobile home, asphalt or concrete 

pavement, billboard or other advertising display, antenna, utility pole, tower, conduit, line, pier, landing, dock or any 

other temporary or permanent structure or facility on or above the Property.  

 

C. Industrial, Commercial and Residential Use. Industrial, residential and/or commercial activities, including any 

right of passage for such purposes are prohibited.  

 

D. Agricultural, Grazing and Horticultural Use. Agricultural, grazing, animal husbandry, and horticultural use of the 

Property are prohibited.  

 

E. Vegetation. There shall be no removal, burning, destruction, harming, cutting or mowing of trees, shrubs, or other 

vegetation on the Property.  

 

F. Roads and Trails. There shall be no construction of roads, trails or walkways on the property; nor enlargement or 

modification to existing roads, trails or walkways.  

 

G. Signage. No signs shall be permitted on or over the Property, except the posting of no trespassing signs, signs 

identifying the conservation values of the Property, signs giving directions or proscribing rules and regulations for 

the use of the Property and/or signs identifying the Grantor as owner of the property.  

 

H. Dumping or Storage. Dumping or storage of soil, trash, ashes, garbage, waste, abandoned vehicles, appliances, 

machinery or hazardous substances, or toxic or hazardous waste, or any placement of underground or aboveground 

storage tanks or other materials on the Property is prohibited.  

 

I. Excavation, Dredging or Mineral Use. There shall be no grading, filling, excavation, dredging, mining or drilling; 

no removal of topsoil, sand, gravel, rock, peat, minerals or other materials, and no change in the topography of the 

land in any manner on the Property, except to restore natural topography or drainage patterns.  

 

J. Water Quality and Drainage Pattern. There shall be no diking, draining, dredging, channeling, filling, leveling, 

pumping, impounding or related activities, or altering or tampering with water control structures or devices, or 

disruption or alteration of the restored, enhanced, or created drainage patterns. In addition, diverting or causing or 

permitting the diversion of surface or underground water into, within or out of the easement area by any means, 

removal of wetlands, polluting or discharging into waters, springs, seeps, or wetlands, or use of pesticide or biocides 

is prohibited.  

 

K. Development Rights. No development rights that have been encumbered or extinguished by this Conservation 

Easement shall be transferred pursuant to a transferable development rights scheme or cluster development 

arrangement or otherwise.  

 

L. Vehicles. The operation of mechanized vehicles, including, but not limited to, motorcycles, dirt bikes, all-terrain 

vehicles, cars and trucks is prohibited. [The Corps will generally allow the use of vehicles on existing roads provided 

those roads are  



 

identified by reference to a recorded map showing their location, configuration, and size.]  

 

M. Other Prohibitions. Any other use of, or activity on, the Property which is or may become inconsistent with the 

purposes of this grant, the preservation of the Property substantially in its natural condition, or the protection of its 

environmental systems, is prohibited.  

 

ARTICLE III  

GRANTOR’S RESEVERED RIGHTS  

 

The Grantor expressly reserves for himself, his personal representatives, heirs, successors or assigns, the right to 

continue the use of the property for all purposes not inconsistent with this Conservation Easement, including, but not 

limited to, the right to quiet enjoyment of the Property, the rights of ingress and egress, the right to hunt, fish, and 

hike on the Property, the right to sell, transfer, gift or otherwise convey the Property, in whole or in part, provided 

such sale, transfer or gift conveyance is subject to the terms of, and shall specifically reference, this Conservation 

Easement.  

 

[For use when mitigation work (approved or required restoration, creation, or enhancement)is to be done on the 

property]Notwithstanding the foregoing Restrictions, Grantor reserves for Grantor, its successors and assigns, the 

right to construct wetland and stream mitigation on the Property, in accordance with the [describe mitigation plan by 

title, date and permit action id if a single mitigation site; if a mitigation bank, include the language “detailed 

mitigation plan approved in accordance with the Mitigation Banking Instrument for 

the__________________________________Mitigation Bank.]  

 

ARTICLE IV.  

GRANTEE’S RIGHTS  

 

The Grantee or its authorized representatives, successors and assigns, and the Corps, shall have the right to enter the 

Property at all reasonable times for the purpose of inspecting said property to determine if the Grantor, or his 

personal representatives, heirs, successors, or assigns, is complying with the terms, conditions, restrictions, and 

purposes of this Conservation Easement. The Grantee shall also have the right to enter and go upon the Property for 

purposes of making scientific or educational observations and studies, and taking samples. The easement rights 

granted herein do not include public access rights.  

 

ARTICLE V  

ENFORCEMENT AND REMEDIES  

 

A. To accomplish the purposes of this Easement, Grantee is allowed to prevent any activity on or use of the Property 

that is inconsistent with the purposes of this Easement and to require the restoration of such areas or features of the 

Property that may be damaged by such activity or use. Upon any breach of the terms of this Conservation  



 

Easement by Grantor that comes to the attention of the Grantee, the Grantee shall notify the Grantor in writing of 

such breach. The Grantor shall have 30 days after receipt of such notice to correct the conditions constituting such 

breach. If the breach remains uncured after 30 days, the Grantee may enforce this Conservation Easement by 

appropriate legal proceedings including damages, injunctive and other relief. Notwithstanding the foregoing, the 

Grantee reserves the immediate right, without notice, to obtain a temporary restraining order, injunctive or other 

appropriate relief if the breach of the term of this Conservation Easement is or would irreversibly or otherwise 

materially impair the benefits to be derived from this Conservation Easement. The Grantor and Grantee acknowledge 

that under such circumstances damage to the Grantee would be irreparable and remedies at law will be inadequate. 

The rights and remedies of the Grantee provided hereunder shall be in addition to, and not in lieu of, all other rights 

and remedies available to Grantee in connection with this Conservation Easement. The costs of a breach, correction 

or restoration, including the Grantee’s expenses, court costs, and attorneys’ fees, shall be paid by Grantor, provided 

Grantor is determined to be responsible for the breach. The Corps shall have the same right to enforce the terms and 

conditions of this easement as the Grantee.  

 

B. No failure on the part of the Grantee to enforce any covenant or provision hereof shall discharge or invalidate 

such covenant or any other covenant, condition, or provision hereof or affect the right to Grantee to enforce the same 

in the event of a subsequent breach or default.  

 

C. Nothing contained in this Conservation Easement shall be construed to entitle Grantee to bring any action against 

Grantor for any injury or change in the Property resulting from causes beyond the Grantor’s control, including, 

without limitation, fire, flood, storm, war, acts of God or third parties, except Grantor’s lessees or invitees; or from 

any prudent action taken in good faith by Grantor under emergency conditions to prevent, abate, or mitigate 

significant injury to life, damage to property or harm to the Property resulting from such causes.  

 

ARTICLE VI  

MISCELLANEOUS  

 

A. Warranty. Grantor warrants, covenants and represents that it owns the Property in fee simple, and that Grantor 

either owns all interests in the Property which may be impaired by the granting of this Conservation Easement or 

that there are no outstanding mortgages, tax liens, encumbrances, or other interests in the Property which have not 

been expressly subordinated to this Conservation Easement. Grantor further warrants that Grantee shall have the use 

of and enjoy all the benefits derived from and arising out of this Conservation Easement, and that Grantor will 

warrant and defend title to the Property against the claims of all persons.  



 

B. Subsequent Transfers. The Grantor agrees to incorporate the terms of this Conservation Easement in any deed or 

other legal instrument that transfers any interest in all or a portion of the Property. The Grantor agrees to provide 

written notice of such transfer at least thirty (30) days prior to the date of the transfer. The Grantor and Grantee agree 

that the terms of this Conservation Easement shall survive any merger of the fee and easement interests in the 

Property or any portion thereof and shall not be amended, modified or terminated without the prior written consent 

and approval of the Corps.  

 

C. Assignment. The parties recognize and agree that the benefits of this Conservation Easement are in gross and 

assignable provided, however that the Grantee hereby covenants and agrees, that in the event it transfers or assigns 

this Conservation Easement, the organization receiving the interest will be a qualified holder under N.C. Gen. Stat. § 

121-34 et seq. and § 170(h) of the Internal Revenue Code, and the Grantee further covenants and agrees that the 

terms of the transfer or assignment will be such that the transferee or assignee will be required to continue in 

perpetuity the conservation purposes described in this document.  

 

D. Entire Agreement and Severability. This instrument sets forth the entire agreement of the parties with respect to 

the Conservation Easement and supersedes all prior discussions, negotiations, understandings or agreements relating 

to the Conservation Easement. If any provision is found to be void or unenforceable by a court of competent 

jurisdiction, the remainder shall continue in full force and effect.  

 

E. Obligations of Ownership. Grantor is responsible for any real estate taxes, assessments, fees, or charges levied 

upon the Property. Grantor shall keep the Property free of any liens or other encumbrances for obligations incurred 

by Grantor. Grantee shall not be responsible for any costs or liability of any kind related to the ownership, operation, 

insurance, upkeep, or maintenance of the Property, except as expressly provided herein. Nothing herein shall relieve 

the Grantor of the obligation to comply with federal, state or local laws, regulations and permits that may apply to 

the exercise of the Reserved Rights.  

 

F. Extinguishment. In the event that changed conditions render impossible the continued use of the Property for the 

conservation purposes, this Conservation Easement may only be extinguished, in whole or in part, by judicial 

proceeding.  

 

G. Eminent Domain. Whenever all or part of the Property is taken in the exercise of eminent domain so as to 

substantially abrogate the Restrictions imposed by this Conservation Easement, Grantor and Grantee shall join in 

appropriate actions at the time of such taking to recover the full value of the taking, and all incidental and direct 

damages due to the taking.  

 

H. Proceeds. This Conservation Easement constitutes a real property interest immediately vested in Grantee. In the 

event that all or a portion of this Property is sold, exchanged, or involuntarily converted following an extinguishment 

or the exercise of eminent domain, Grantee shall be entitled to the fair market value of this Conservation  



 

Easement. The parties stipulate that the fair market value of this Conservation Easement shall be determined by 

multiplying the fair market value of the Property unencumbered by this Conservation Easement (minus any increase 

in value after the date of this grant attributable to improvements) by the ratio of the value of this easement at the time 

of this grant to the value of the Property (without deduction for the value of this Conservation Easement) at the time 

of this grant. The values at the time of this grant shall be the values used, or which would have been used, to 

calculate a deduction for federal income tax purposes, pursuant to Section 170(h) of the Internal Revenue Code 

(whether eligible or ineligible for such a deduction). Grantee shall use its share of the proceeds in a manner 

consistent with the purposes of this Conservation Easement.  

 

I. Notification. Any notice, request for approval, or other communication required under this Conservation Easement 

shall be sent by registered or certified mail, postage prepaid, to the following addresses (or such address as may be 

hereafter specified by notice pursuant to this paragraph):  

To Grantor:  

[Name, address and fax number]  

To Grantee:  
[Name, address and fax number]  

To the Corps:  
[Name, address and fax number]  

 

J. Failure of Grantee. If at any time Grantee is unable or fails to enforce this Conservation Easement, or if Grantee 

ceases to be a qualified grantee, and if within a reasonable period of time after the occurrence of one of these events 

Grantee fails to make an assignment pursuant to this Conservation Easement, then the Grantee’s interest shall 

become vested in another qualified grantee in accordance with an appropriate proceeding in a court of competent 

jurisdiction.  

 

K. Amendment. This Conservation Easement may be amended, but only in a writing signed by all parties hereto, and 

provided such amendment does not affect the qualification of this Conservation Easement or the status of the 

Grantee under any applicable laws, and is consistent with the conservation purposes of this grant.  

 

L. [For use if there is a document describing the current condition of the property. The language provided is 

applicable if there is a mitigation plan that accurately describes the current condition and uses of the property. If 

there is not such a plan, another document we agree is accurate and can be identified and is in our files can be 

referenced.]Present Condition of the Property. The wetlands, scenic, resource, environmental, and other natural 

characteristics of the Property, and its current use and state of improvement, are described in Section ___, Appendix 

B of the Mitigation Plan,  



 

dated ________________, prepared by Grantor and acknowledged by the Grantor and Grantee to be complete and 

accurate as of the date hereof. Both Grantor and Grantee have copies of this report. It will be used by the parties to 

assure that any future changes in the use of the Property will be consistent with the terms of this Conservation 

Easement. However, this report is not intended to preclude the use of other evidence to establish the present 

condition of the Property if there is a controversy over its use.  

 

TO HAVE AND TO HOLD the said rights and easements perpetually unto Grantee for the aforesaid purposes.  

 

IN TESTIMONY WHEREOF, the Grantor has hereunto set his hand and seal, the day and year first above written.  

[Signatures of the Grantor and Grantee in appropriate form] 
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1.0 Overall Mitigation Goals and Objectives 

The purpose of this compensatory mitigation bank site is the restoration of natural wetland function and 

ecological value that has been lost on 88 acres of the Hofmann Forest within the White Oak River Basin.  

At this particular site, wetland functions will be restored on 88 acres of land where wetland functions 

have been lost through ditching, draining and the conversion to agricultural land use.  This site is a prior-

converted wetland located in the lower Coastal Plain of North Carolina.  Specific goals include 

reestablishing an appropriate forested wetland plant community, reestablishing a natural hydrologic 

regime through deconstruction of the existing drainage network, reconstruction of the natural headwater 

stream system and appropriate geomorphologic characteristics, reestablishing habitat for macro and micro 

fauna, large and small game species, and reestablishing connectivity with surrounding natural or restored 

areas.   

The site was once a forested wetland with a natural hydrologic regime.  In the 1970’s, the site was cleared 

for agriculture. To lower the naturally high water table, farmers constructed a series of ditches that 

effectively lowered the water table to a point where farming was feasible.  Through this conversion, the 

site lost its natural benefits to water quality within the watershed.  To return the site back to its natural 

state would create several benefits to the watershed.  Plugging and backfilling the ditches would improve 

and increase nutrient retention and reduce runoff downstream.  Reconstruction of the natural headwater 

stream network will take surface and groundwater out of the ditches and enable flow to pass through 

forested, riparian wetlands and a low order, multi-thread network of stream channels.  New natural stream 

channels will reestablish hydrologic connectivity to the riparian floodplain.  Peak runoff rates would 

decrease because runoff leaving the site would exit the site through a constructed network of natural 

channels instead of the channelized ditches.  Raising the water table would promote saturation and 

conditions for anaerobic soil, which would in turn promote de-nitrification.  Excessive nitrate loading of 

the estuaries of coastal North Carolina has been a source of controversy and water quality degradation for 

several decades.  Any practices aimed and reducing deposition of such nutrients into downstream water 

bodies are greatly beneficial not only locally, but also as a collective effort to improve water quality.   

The proposed restoration will also increase the quality of habitat for many potential species of fauna.  A 

natural forested wetland promotes organic matter accumulation, thus increasing decomposition and 

creating habitat for soil micro and macro fauna.  Also, habitat for native game species such as whitetail 

deer and wild turkey will increase as well as the connectivity between existing habitats.    Conversion of 

land use from agriculture to forest, especially in any area such as this one where it separates forested areas 

on both its east and west side and a restoration site on the north side, helps to increase the occurrence and 

expand continuously forested tracts of land in this part of the state.  Much of eastern North Carolina has 

been converted to agriculture and is still maintained as working farmland.  To promote forested areas 

creates a better balance in regional land uses, and helps to offset pressures from development and an ever 

increasing population. 
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2.0 Baseline Information  

2.1 Location 

The proposed Hofmann Forest Wetland Mitigation Bank (HFWMB) comprises 88 acres, and its southeast 

corner is located at the intersection of Sopp Hollow and Kilpenny Rd., adjacent to the approximately 

10,000 acre White Oak Pocosin.  The area lies within the Hofmann Research Forest in northern Onslow 

County and southern Jones County, North Carolina.  The mitigation site is approximately 15 miles east of 

the town of Richlands and can be accessed by heading east on Quaker Bridge Road and turning right on 

Sopp Hollow Road. The proposed bank is also adjacent to the existing HFWMB and borders it to the 

south.  The northeast corner of the existing HFWMB is located at the intersection of Quaker Bridge and 

Sopp Hollow Roads.  GPS coordinates for the center of the sit are 34°51’41.90”N; 77°26’20.06”W.  

Refer to the vicinity map of the project site, Figure 1 in Appendix A. 

 

 

2.2 Restoration Site 

The Hofmann Forest Mitigation bank (HFWMB) was developed to provide mitigation for unavoidable 

impacts to non-riparian and riparian wetlands and streams for projects requiring Clean Water Act, Section 

404 dredge and fill permits within the Onslow County portion of the White Oak hydrologic unit.  The 

fourteen digit hydrologic unit codes for the contributing watersheds are 03030001010040 and 

03020106010010.   

A detailed drawing of the proposed mitigation site can be found in Appendix C. Maps of the site can be 

found in Appendix A.  The names of the responsible party and the property owner are outlined below. 

 

Table 1 - Contact Information 

 

Responsible Party Property Owner

NCSU Dept. of Forestry and Environmental Resources N.C. Forestry Foundation

3120 Jordan Hall, N.C. State University 111 Forestry Center Circle

Raleigh, NC 27695-8080 Maysville, NC 28555-9153

(919) 515-2891 (910) 577-6951  

 

2.3 Overall Watershed Improvements 

The proposed HFWMB will contribute to water quality improvement in several different ways.  The most 

important feature of the site is its unique location at the headwater of Bachelor’s Delight Swamp.  Many 

wetlands and streams located in the headwaters of North Carolina’s Coastal Plain streams have been 

ditched and converted into agricultural areas.  The site actually lies in a transitional zone between the 

organic soils and high pocosin vegetative cover upstream and a pine plantation on mineral soils 

downstream in the watershed. The site itself is on mineral soil and the soil unit is positioned as a circular 
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rim of Pantego bordering a large unit of organic Croatan, which is the highest soil unit in elevation within 

the watershed.  The historic channel comprising the natural drainage in the watershed is gone; however, 

enough evidence exists to suggest its prior location, pattern, and functional connectivity to the watershed.   

The natural drainage of the watershed’s headwaters has been replaced by a vast system of primary and 

secondary ditches that drain the agricultural fields as well a portion of the pocosin upstream in the 

watershed.   

 

Scientific research has suggested that clearing and draining of natural wetlands and converting them to 

agricultural use leads to an increase in outputs of freshwater, nutrients, organic matter, bacteria, heavy 

metals and pesticides (Richardson, 1981).  Drainage of natural pocosin wetlands may not significantly 

increase the total outflow of water from the system; instead, it can dramatically increase the peak flow.  

Increased peak flow results in not only increased volumes of freshwater but also dissolved nutrients and 

suspended materials (Daniel, Gilliam, & Skaggs, 1981).  Natural forested pocosin ecosystems retain many 

of the important functions that help of preserve the health of the surrounding and downstream watershed.  

  

 

2.4 Physical Attributes of Mitigation Site 

 

2.4.1 Review Area 

The site for the potential restoration project was chosen due to its proximity to an existing wetland 

mitigation bank comprising approximately 388 acres.  The proposed expansion area of the current 

HFWMB is an 88 acre tract located within the White Oak River Basin that is currently in agricultural use. 

The tract is located about 1 mile south of the intersection of Quaker Bridge and Sopp Hollow Road, 

bordering Sopp Hollow Road to the west. The intersection of Quaker Bridge Road and Sopp Hollow 

Road is approximately 10 miles east of the town of Richlands in Onslow County, North Carolina.  

 

The proposed expansion area borders the existing HFWMB on its north boundary.  For visual reference, 

refer to Figure 13 in Appendix A.  The overstory, seen in Figure 13, is most likely second generation 

pond pine with an understory composed of typical high pocosin shrub species.  In the 1970’s, a series of 

drainage ditches were installed to lower the water table for agricultural use.  Figure 13 in Appendix A is 

the earliest available aerial photograph (1938) of the proposed restoration site.  Evidence of the original 

drainage system has been gathered through field observation, LIDAR analysis (Refer to Figure 12 in 

Appendix A), visual delineation, and georeferencing of the 1938 aerials (Refer to Figure 13 in Appendix 

A).  The evidence gathered creates a strong argument for the presence of the streams before the area was 

cleared and ditched for agricultural use in the 1970’s.  The streams are most likely zero order and 

ephemeral to intermittent.    

 

 

2.4.2 Functional Assessment 

The functionality of the proposed restoration site was assessed using the HGM classification method.  

Because of its unique geomorphic setting in Bachelor’s Delight Swamp’s headwater and in between a 

large map unit of organic and mineral soil, the site can be most accurately described as a low-gradient 

non-alluvial riverine wetland.  Low-gradient riverine landforms are defined as “near-headwater drainages 

where surface flow is strong enough to be recognized, but not strong enough to create distinct stream 

channels” (Brinson, (1993).   This type of wetland would most likely be situated downstream in the 

watershed from upstream depressional landforms that lack flow or have negligible flow and medium to 
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high gradient riparian wetlands downstream in the watershed.  When referring specifically to the 

proposed restoration site downstream and upstream in the watershed, refers to west and east, respectively.  

Refer to Figure 10 in Appendix A for geographic reference.   The wetland upstream from the proposed 

HFWMB, which is correlated with a relatively large unit of organic soil, is classified as an ombrotrophic 

peat bog, as specified by the HGM system.  Ombrotrophic peat bogs are described as “the terminal 

condition of peat accumulation in depressions, subsequent radiating paludification, and finally a domed 

landscape where the highest elevation receives precipitation as the sole water source and generally the 

most nutrient poor environment”  (Brinson, 1993).   These wetlands are further described as having a 

hydrologic connection to downstream ecosystems through “distinct outlets or unchannelized flow.”   

An important distinction in the function assessment of this site must be made between the existing, 

disturbed conditions and the theorized natural conditions.  The existing, disturbed functions can be 

assessed relatively easily through site observation; however, theorized natural conditions are somewhat 

more subjective.  The HGM classifications are for natural, relatively undisturbed wetlands, thus the 

classification of the proposed restoration site as a low-gradient non-alluvial wetland is an educated guess 

at what system should be there based on geomorphologic, watershed, soil, and landscape characteristics 

of the site and the surrounding ecosytems. 

A routine wetland delineation was not performed for the proposed HFWMB. The wetland boundary is 

suspected to include the entire review area, with the exception of some areas of higher 

microtopographical elevation in the wind rows. Appendix E has been left empty intentionally, and a 

routine wetland delineation can be performed prior to submission of the final restoration plan. 

2.4.3 Hydrology 

The existing hydrology of the proposed restoration site can be described as a typical North Carolina 

Coastal Plain prior-converted wetland.  An extensive ditch system is in place, and drains the site 

effectively for farming.  The ditch network is frequently maintained (kept free of vegetative growth) by 

mowers and excavators to ensure optimal drainage.  Despite this, the site continues to be difficult to farm 

due to excessive wetness.  To obtain a more accurate depiction of water table fluctuations and patterns,  

six Remote Data Systems (Ecotone) 40 inch groundwater monitoring wells were installed along a transect 

through the proposed HFWMB in May of 2008.  They have been taking groundwater readings twice 

daily.  Hydrologic data is provided in Appendix F.  Figure 1 in Appendix F shows the locations of the 

wells.   

2.4.4 Streams 

There are no existing functional streams at the site.  Ample evidence exists, through digital elevation 

modeling and historic aerial photos, of the location of the old historic headwater stream network.  Refer to 

Appendix E for a detailed description of the digital elevation modeling, stream network delineation, and 

watershed delineation for the proposed restoration site.  Two abandoned channels have been observed on 

the adjacent Weyerhauser property to the west of the site.  The abandoned channels do not appear to have 

carried flow for many years.  They are located where the historic natural channels would have existed the 

proposed restoration site.  Refer to Photo 15 for an image of one of the channels.   A north/south flowing 

ditch cuts through the historic channel at a perpendicular angle and flows along the western boundary of 

the proposed restoration site.  Refer to Figure 1 in Appendix B for photo point locations.   
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2.4.5 Soils  

The expansion area is mapped as approximately 90% Pantego mucky loam soil.  Pantego is classified as a 

fine-loamy, siliceous, semiactive, thermic Umbric Paleaquult.  It has a thick organic surface layer, very 

acid, and poorly drained with moderate infiltration (water enters at 0.5 to 7.5 cm/hour), moderate 

permeability (1.5 to 5.0 cm/hour), very slow surface runoff, and high available water capacity (>22.5 cm 

of water). The seasonal high water table is at or near the surface, with frequent surface ponding during the 

winter.  (USDA, 1992) 

 

The position and shape of the Pantego unit spanning the proposed restoration site must be noted.  To the 

west is a relatively large, circular unit of Croatan muck.  This is an organic soil which corresponds to 

pocosin vegetation in North Carolina.  The shape of the Pantego unit is long in its North/South axis and 

narrow in its east/west axis.  It roughly follows the shape of the circular-like unit of Croatan.  To east of 

the Pantego unit and the proposed restoration site are mineral soil units comprising other wetland types 

(non-pocosin).   The shape of the map units in the area in and around the proposed restoration site show 

the unique position of the proposed restoration site on the edge of a large pocosin and headwater area to a 

Coastal Plain low order stream.   

 

Soil Map units are depicted in Figure 4 in Appendix A. Soil Profile descriptions for each groundwater 

well location are located in Appendix D. 

 

 

2.4.6 Vegetation 

Vegetation at the site is very uniform, with the only variation consisting of a small stand of young 

hardwoods and long, narrow windrows between the fields. Perhaps >95% of the site consists of what is 

planted each year for agriculture, usually corn or soybeans.  A small stand of young Acer rubrum exists 

on the west, central side of the site.  The young hardwood stand was most likely left along due to 

excessive wetness.  It is located along one of the two historic stream corridors.  The stand will most likely  

be removed prior to planting.  The wind rows at the site are primarily composed of early successional 

volunteer species such as Acer rubrum, Pinus taeda and serotina, and Liquidambar styraciflua.  Most of 

the windrow vegetation will be left in place, as a local volunteer seed source; however, some of it will be 

removed where fill material is needed during construction. 

 

 

2.4.7 Onsite and Watershed Land Use 

The proposed HFWMB is under agricultural use, with corn being the 2008 crop.  The National Land 

Cover Dataset (2001) classification for the site is “row crops.” The area immediately abutting the review 

area to the north is the existing 400 acre Hofmann Wetland Mitigation Bank.  To the east is the Wide 

Open Pocosin, an approximate 10,000 acre pond pine pocosin which has been ditched and timber 

harvested in the past but is no longer under active management.    Most of the land to the east is classified 

as “woody wetland”, and most of the land to the west is classified as “evergreen forest.”  Smaller patches 

of “scrub/shrub”, “emergent/herbaceous wetland”, and “grassland/herbaceous” exist around the site as 

well. 

Smaller patches of “scrub/shrub”, “emergent/herbaceous wetland”, and “grassland/herbaceous” exist 

around the site as well. 
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A detailed land use map of the existing site and its contributing watershed is located in Figure 10 of 

Appendix A. 

 

2.4.8 Photos 

Detailed photos of significant areas and characteristics of the existing site are located in Appendix B. 

 

2.4.9 Plan View 

Plan views are included in Appendix C. 

 

2.4.10 Threatened/Endangered Species  

The HFWMB provides an opportunity to support threatened or endangered species of plants and animals 

as well as to create habitat for species already inhabiting the area.  Creating a forested wetland from an 

agricultural area will provide opportunity to support many rare plant species.  Schafale and Weakley’s 

Non-riverine Wet Hardwood Forest plant community classification is the most appropriate target plant 

community, given the site’s landscape setting and soil characteristics.  This community type, as well as 

other similar communities such as the Coastal Plain Small Stream Swamp (Blackwater Subtype), is 

associated with a variety of rare plant species.  Table 2, below, lists all potentially rare plant species, their 

associated plant community classification, and possible status as federally threatened or endangered.  Any 

one of the three listed plant communities could potentially support their respective rare species, given a 

successful restoration of appropriate vegetation. 
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Table 2 – Rare Plant Species 

Scientific Name Plant Community

Listera australis Non-riverine Wet Hardwood Forest

Trillium pusillum Non-riverine Wet Hardwood Forest

Cheilolejeunea rigidula Non-riverine Wet Hardwood Forest

Listera australis Non-riverine Swamp Forest

Amorpha georgiana Coastal Plain Small Stream Swamp (Blackwater)

Carex bullata Coastal Plain Small Stream Swamp (Blackwater)

Carex collinsii Coastal Plain Small Stream Swamp (Blackwater)

Chasmanthium nitidum Coastal Plain Small Stream Swamp (Blackwater)

Crataegus aestivalis Coastal Plain Small Stream Swamp (Blackwater)

Didiplis diandra Coastal Plain Small Stream Swamp (Blackwater)

Dryopteris ludoviciana Coastal Plain Small Stream Swamp (Blackwater)

Epidundrum conopseum Coastal Plain Small Stream Swamp (Blackwater)

Eriocaulon aquaticum Coastal Plain Small Stream Swamp (Blackwater)

Gelsemium rankinii Coastal Plain Small Stream Swamp (Blackwater)

Glyceria obtusa Coastal Plain Small Stream Swamp (Blackwater)

Hibiscus coccineus Coastal Plain Small Stream Swamp (Blackwater)

Ilex amelanchier Coastal Plain Small Stream Swamp (Blackwater)

Ilex cassine Coastal Plain Small Stream Swamp (Blackwater)

Lilaeopsis carolinensis Coastal Plain Small Stream Swamp (Blackwater)

Lilium Sp. 2 Coastal Plain Small Stream Swamp (Blackwater)

Lycopus engelmanniana Coastal Plain Small Stream Swamp (Blackwater)

Scirpus etuberculatus Coastal Plain Small Stream Swamp (Blackwater)

Scirpus subterminalis Coastal Plain Small Stream Swamp (Blackwater)

Sebastiania fructicosa Coastal Plain Small Stream Swamp (Blackwater)

Thalictrum macrostylum Coastal Plain Small Stream Swamp (Blackwater)

Cheilolejeunea rigidula Coastal Plain Small Stream Swamp (Blackwater)

Fissidens hallii Coastal Plain Small Stream Swamp (Blackwater)  

 

2.5 Reference Wetland 

The reference wetland is located off of Mill Branch Rd. on the Croatan National Forest in Craven County, 

North Carolina.  The gps coordinates for the site are 34.9427 N and -76.976 W.   The dominant soil map 

unit is Pantego, which is the same as the proposed restoration site, and the plant community is classified 

as a Non-riverine Wet Hardwood Forest (Schafale and Weakley, 1990).  Refer to Figure 11 in Appendix 

A for reference. 

 

This reference wetland will serve as a model for the non-riverine portion of the restoration.  Refer to 

Figure 1 in Appendix C for a visual reference.  Reference data for the riverine portion of the restoration is 

provided in Section 2.6 – Stream Reference Reach.  Utilization of only one reference wetland is not 

always the most accurate way to create a model for the restoration site..  One must use a variety of sites 

representing a range of successional stages, similar plant communities representing a range in potential 

variation, and neighboring natural, disturbed, or restored communities.  The reference wetland was 

chosen due to several important characteristics including its relatively undisturbed status, hydrologic 

regime, and plant community.  The reference wetland is a community that would most likely represent a 

later successional wetland forest at the restoration site.  Before significant human disturbance such as 

silvicultural or agricultural conversion, the restoration site, because of its unique position as a potential 

swamp at the head of an outlet stream from a large pocosin, is difficult to classify.  This community type 
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may be an intermediate or hybrid community more representative of the two communities listed above in 

Table 2.   

  

When restoring a wetland, one must take into consideration the surrounding communities or ecosystems 

and closely fit the restored wetland to not only the reference but also its surrounding landscape.  The 

surrounding community types must be carefully analyzed in order to calculate potential environmental 

gradients occurring across the landscape.  In closer proximity to the restoration site than the reference 

wetland, the approximate 10,000 acre Wide Open Pocosin bordering the HFWMB to the east serves as an 

excellent seed source for potential volunteer overstory and understory woody species.  In addition, the 

existing HFWMB can also be used as a reference for a restored area.  The proposed site’s hydrology will 

be compared to the hydrology in both the natural adjacent pocosin and the Block 5 of the existing 

HFWMB. Two groundwater monitoring gauges, one in the Wide Open and one in Block 5 of the existing 

HFWMB will be used as reference gauges. Gauge data has been collected since 2005 and is presented in 

Appendix F.  Locations for the reference groundwater gauges and vegetation plots discussed below are 

provided in Figure 2 in Appendix F.   

 

Vegetation surveys have been conducted on two separate plots surrounding the proposed site since 2006.  

One plot, located in the Wide Open Pocosin, is a good representation of natural, relatively undisturbed 

high pocosin vegetation.  The other reference area consists of a block of 16 1/10 acre plots on Block 5 of 

the existing HFWMB.   Although the species data has not been subjected to further analysis, such as 

ordination, the information presented in the tables below accurately reflects the current composition of 

surrounding natural and restored vegetation.  Table 3 below provides the species composition from the 

most recent vegetation survey (2008) for the reference wetland plot located northeast of the proposed site 

in the Wide Open Pocosin.  Table 4 provides the most recent vegetation survey data (2008) for each of the 

16 plots in Block 5 of the existing HFWMB.  It does not include planted species; however, those are 

Taxodium distichum, Quercus phellos, Quercus laurifolia, Quercus michauxii, Quercus lyrata, and Pinus 

palustris.   Table 5 provides the species codes for the plots in Table 4. 

 

Table 3 - Hofmann Forest Wetland Mitigation Bank Reference Plot Species List (2008) 

 

Scientific Name Common Name Stratum Wetland Indicator Status

Utricularia sp. bladderwort herb OBL

Cyrilla racemiflora swamp titi shrub FACW

Cuscuta sp. dodder vine FACW

Gordonia lasianthus loblolly bay canopy FACW

Ilex coriacea large gallberry shrub FACW

Ilex glabra inkberry shrub FACW-

Kalmia angustifolia (var. caroliniana) sheep laurel herb FAC

Lyonia lucida fetterbush shrub FACW

Magnolia virginiana Virginia bay shrub FACW+

Persea borbonia redbay shrub FACW

Pinus serotina pond pine canopy FACW+

Smilax laurifollia catbriar vine FACW+

Sphagnum papillosum sphagnum moss herb OBL

Wide Open Pocosin Reference Plot
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Table 4 - Existing Hofmann Forest Wetland Mitigation Bank Block 5 Species (2008) 

 
Volunteer Trees - Species & counts All Vol. Sp. Pocosin Sp. Number Pocosin Veg.

1 2 3 4 5 6 7 8 9 10 Counts Counts Vol. Sp. %

SL MV PT LL CR GL CA Aster Sp. Sedge

30 5 11 1 4 5 3 3 80 142 142 9 100%

SL PB PT CR

50 7 3 10 70 70 4 100%

SL GL PT LL WV Sedge Sp.

30 4 3 3 30 200 270 270 6 100%

SL CR WV MV LL GL Sedge Sp.

61 2 23 1 7 6 31 131 57 7 100%

SL GL  MC LL IC CR WV MV Sedge Sp.

75 12 1 1 2 1 10 3 10 115 47 9 100%

SL WV GL CR Sedge Sp.

25 2 1 48 30 106 41 5 100%

SL CR PT LL WV Sedge Sp.
105 12 1 3 2 24 147 147 6 100%

SL CR PT LL GL Aster Sp. WV Sedge Sp.

162 29 1 1 2 6 15 79 295 295 8 100%

PT IC CR PB

1 50 10 1 62 62 4 100%

SL CR PT PB IC GL LL WV Sedge Sp.

65 18 4 5 10 5 6 20 110 243 243 9 100%

SL GL IC LL GL PT Sedge Sp. PB

40 1 52 13 1 2 5 1 115 115 8 100%

MV IC PB SL Sedge Sp.

2 43 4 48 20 117 117 5 100%

SL PT PB IC CR WV GL LL

65 2 3 50 3 10 1 40 174 174 8 100%

SL PB WV PT LL GL Sedge Sp. Aster Sp. CA IO

40 4 10 4 4 7 10 5 2 2 86 84 10 99%

SL IC CR GL PB IV IO

34 7 28 1 1 5 1 77 76 6 99%

WV LL IC MV PT GL CR SL Sedge Sp.
30 5 15 2 5 1 15 40 200 313 313 9 100%

5_8

5_9

5_16

5_12

5_13

5_14

5_15

5_10

5_11

5_6

5_7

Plot

5_1

5_2

5_3

5_4

5_5

 

 

 

Table 5 - Species Codes for Table 4 Species 

 

Code Taxonomic Identity Common Name

CA Clethra alnifolia pepperbush

CR Cyrilla racemiflora swamp titi

GL Gordonia lasianthus loblolly bay

IC Ilex coriacea large gallberry

IO Ilex opaca American holly

LL Lyonia lucida fetterbush

MV Magnolia virginiana Virginia bay

PB Persea borbonia redbay

PS Pinus serotina pond pine

PT Pinus taeda loblolly pine

SL Smilax laurifollia catbriar

WV Woodwardia virginica Virginia chainfern

Species Codes For Block 5

 
 

 

2.6 Stream Reference Reach 

2.6.1 Location 

The reference reach is located in the Croatan National Forest in Craven County, North Carolina.  It lies 

several hundred yards to the west of Mill Branch Rd.   The GPS coordinates for the reference reach are -

77.0516 W;  35.0256 N.   Refer to Figure 7 in Appendix A for a vicinity map.   
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2.6.2 Geomorphology 

The stream reference reach was chosen due to its geomorphic position as a low gradient, headwater 

stream in the Coastal Plain of North Carolina.  The contributing watershed to the surveyed reference 

reach was delineated as 51.4 acres.  The most important determinant for choosing this stream was its lack 

of defined channel features.  Many Coastal Plain streams, at their origin, lack the gradient and energy to 

form defined channels.  Coastal Plain streams in this geomorphic position do not have defined channel 

beds or banks; therefore, they often lack the in-channel features that define higher order streams, such as 

riffle-pool sequences, point bars and other depositional features, or well-sorted bed material.  The 

reference reach can be most easily described as lacking a single channel and having a multi-thread 

channel situated in center or bottom of a wider valley.   

 

The valley varies from 100-115 feet at the downstream portion of the surveyed reach to 200-250 feet wide 

at the most upstream portion and beyond.  As a general rule with this reference watershed, the valley 

become wider and less pronounced as one moves upstream in the watershed.  Position within the 

watershed not only reflects changes in the valley width, but also changes in the degree of channel forming 

features.  Approximately 400-500 yards downstream of the survey reach, the channel shifts from a wider 

multi-thread system to a small single thread channel.  A slight headcut was observed where the channel 

shifted from multi to single thread. The single thread channel downstream begins to exhibit moderately 

defined features such a riffles, pools, depositional bars, and sinuosity.  Survey data collected from the 

reference reach can be found in Figures 1-3 in Appendix H.   

 

Due to the lack of defined fluvial features at the reference reach, much of the data traditionally needed for 

stream restoration projects for higher order streams in North Carolina is not needed.  There are, however, 

several measurements from the reference site that are important design parameters for the proposed 

restoration.  Those parameters include:  valley width, valley depth, width of multi-thread channel, and 

water surface slope.  Since the design will be a linear valley containing a multi-thread channel, pattern 

data is not very useful.  Such data would include sinuosity, radius of curvature, belt width, meander 

wavelength, and so on.  The dimension and profile of the valley are the most important parameters for a 

design of this type.  The cross sectional and longitudinal profiles for the reference reach can be found in 

Appendix H.   

 

2.6.3 Vegetation 

The vegetation at the reference reach could most closely be classified as a Coastal Plain Small Stream 

Swamp – Blackwater Subtype (Schafale and Weakley, 1990).   A species list for this community type is 

provided in Table 8 of Section 4.3.4.      

 

Well-developed vegetation, especially a mature forest overstory, is critical to the function and fluvial 

processes associated with Coastal Plain headwater streams.  The pattern, size, and arrangement of a multi-

thread channel is directly influence by the physical location and characteristics of the trunk bases and root 

systems of the mature overstory species.  The flow is deflected from the bases of the trees.  This results in 

a seemingly random channel pattern; however one could argue that the channel pattern is not random 

Instead, it is formed by the spatial pattern and distribution of the mature overstory vegetation in the 

bottom of the valley.   

 

2.6.4 Soils 

The soil within the valley at the reference reach is mapped as Megget sandy loam; however, soil profile 

characteristics most closely resemble Leaf silt loam.  The Leaf series consists of poorly drained soils that 
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formed from fine textured sediment deposits.  It is often located on broad flats having a slope ranging 

from level to 2%.  The surface layer is usually a dark gray silt loam 8 inches thick.  The subsoil is 

typically 60-80 inches thick with a gray silty clay in the upper part of the profile, light brownish gray silty 

clay in the middle, and a gray silty clay loam in the lower part.  The permeability of the soil is very slow, 

and it can have a high shrink swell.  Perhaps the most important characteristic of this unit are the possible 

inclusions of Bayboro, Lenoir, Rains, Grantham and Meggett (USDA, 1989).  The soil at this site is 

variable, most likely consisting of several map units.  Refer to the soil profile description for the wetland 

soil data plot in Appendix H for more detailed data.  
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3.0 Mitigation Site Selection and Justification  

3.1 Site Selection and Objectives 

Based on approval of the project by the Interagency Review Team (IRT) and subsequent approval by the 

Mitigation Banking Instrument (MBI), the site will produce 88 wetland restoration credits and 1350 

stream restoration credits as outlined below in Table 6.  Please refer to Figure 2 in Appendix C for a 

detailed plan view of the proposed design. 

Table 6 - Proposed Credits for Hofmann Forest Stream and Wetland Mitigation Bank  

 

 

 

3.2 Future Sustainability 

A permanent conservation easement will guarantee the perpetuity of the HFWMB.  Upon completion of 

the 7 year monitoring period, the N.C.S.U Board of Endowment will retain ownership of the property.  

The site will be managed by the N.C. State Natural Resources Foundation, Inc.  The site will be used as a 

resource for wetland education and wetland restoration design at N.C. State University. Given the current 

use of the Hofmann Forest as an environmental education resource, a great interest in preservation of the 

property will continue well into the future. 

Mitigation Measure Acreage Ratio Credit

Non-Riparian Wetland Restoration 69 1:1 69

Riparian Wetland Restoration 19 19

Stream Restoration (linear feet) 1350 lf 1:1 1350

Total Stream Mitigation Credits 1350

Total Wetland Mitigation Bank Site Credits 88 1:1 88
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4.0 Mitigation Work Plan  

4.1 Site Preparation 

N.C. State Natural Resources Foundation, Inc. will be responsible for construction.  A local contractor 

with experience in restoration construction will be hired to carry out the actual construction and planting. 

The contractor will work from a set of construction plans drafted during the design process. 

Information on the design is included Appendix C. Information presented includes figures detailing  

features constructed for hydrologic restoration (e.g., microtopography, ditch plugs) and their location, 

planting schematics, and plan views for the stream and wetland restoration design. There are no utilities 

on the site. The earthwork for the project can be divided into three separate categories: the creation of 

microtopography for the non-riparian and wetland restoration areas, the installation of ditch plugs and 

culverts connecting the proposed site to Block 5 of the existing Hofmann Forest Wetland Mitigation 

Bank, and the stream restoration. Details such as staging and stockpiling areas will be identified on the 

construction plan set. Areas used for thru-ways for construction equipment are especially susceptible to 

soil compaction and will be appropriately flagged as to restrict any unnecessary equipment traffic over the 

site.  This will help to preserve soil porosity by reducing compaction and therefore promote better growth 

of planted species. The site has been inspected for potential invasive or exotic species.  They do not pose 

an existing threat, so no remediation will be required prior to construction.  

Given that the project will require the use of heavy equipment, the construction specifications for the 

project will specify the use of equipment with less than 5.5 psi in order to minimize soil compaction. 

Existing roads will be utilized as much as possible, and contractor supervision will ensure minimal impact 

to the existing ground surface where construction traffic will be required away from the stream restoration 

areas. Appropriate erosion control measures such as silt fencing and erosion control matting will be used 

where needed, as specified by a sediment and erosion control plan in the construction plan set. 

   

4.2 Timing 

Construction is anticipated to commence by late Fall 2009 or early 2010 and be completed by Spring 

2010.  Refer to Table 8 in Section 7.2 for a detailed breakdown of the project schedule. 
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4.3 Wetland Design Specifications and Characteristics 

4.3.1 Stream Restoration 

The headwater stream restoration for the proposed restoration site is not a traditional stream restoration 

design using currently accepted methods of stream restoration such as Dave Rosgen’s Natural Channel 

Design.  While not all of Rosgen’s data inputs and design parameters will be used, some general 

principles of natural channel design will be important.   Because the targeted natural reach lacks defined 

channel features, much of the data used in Rosgen’s methodology will not be possible to collect.  The 

reference reach at the croatan was chosen because it provides the most realistic model for what was 

historically present at the proposed restoration site.  Headwater streams, especially those originating in 

large pocosins on interstream divides, do not have much energy due to the flat landscape.  The absence of 

hydraulic energy supports poorly defined channel features.   In basic fluvial geomorphology, higher 

energy streams usually are capable of producing more defined in-channel and out-of-channel features.  

With Coastal Plain headwater streams in North Carolina, water is usually contained within some sort of 

depressional valley or swale, with a multi-thread or braided channel in the bottom of the swale.  The 

reference reach at the Croatan National Forest is this type of stream.   

 

Channel dimension or cross-sectional profile data was obtained from surveying the reference reach.  In 

terms of channel dimension, two important measurements were taken.  The first is the average depth of 

the valley.  The valley of the reference reach has an average depth of approximately 36 inches.  This 

measurement was taken from the top of the side slope of the valley to the ground surface at the thalweg of 

the channel.  The second important measurement is the channel depth, which was, on average,  is 12 

inches.  Refer to the cross-sectional valley and channel profiles provided in Appendix H.  The first 

profile, labeled “X-Section 1 Profile”, is the more upstream profile; therefore the channel is less define 

than “X-Section 2 Profile”.   By averaging the valley and channel depths for the two cross sections, the 

target design depth is 30 inches for the valley and 18 inches for the channel.  The total depth from the top 

of the valley to the bottom of the channel is 48 inches.   Another important design parameter obtained 

from the reference reach is the channel longitudinal profile.  The reference reach, according to the survey 

data (refer to the longitudinal profile provided in Appendix H), has a slope of 0.0079.  This is very 

minimal, but it serves as an important parameter for the design.  Refer to Figure 4 in Appendix C. for a 

cross sectional diagram of the proposed restored channel/valley. 

 

Channel pattern is also an important consideration in a design such as this.   Channel pattern was mainly 

determined using the new Coastal Plain Stream Guidance issued by the U.S. Army Corps of Engineers, 

Wilmington District and the N.C. Division of Water Quality in November, 2005 and high resolution 

digital elevation models of the proposed restoration site.  The new guidance was used to determine the 

width of the channels and valleys, and the digital elevation models were used to determine where they 

should go.  Figure 12 in Appendix A shows the imprint of the headwater stream valley, which is still 

evident even after the site was cleared, drained, and converted to agriculture in the 1970’s.  Years of field 

maintenance has not completely removed the imprint of the natural stream valley.  In Figure 12, the light 

green unit in the legend, labeled with an elevation of 47.5 – 48 feet, is the historic stream valley, or 

riparian area.  In contrast, the yellow unit, labeled with an elevation of 48.9 - 52 feet in, is the area 

surrounding the valley, or non-riparian area. 

 

Stream and valley lengths were calculated using GIS analysis of aerial photos.  Two stream corridors, 

each with its own channel and valley were delineated from the digital elevation model.  The northern-

most proposed channel is 100 feet wide, 18 inches deep (from the of the valley floor), and 750 linear feet 

in length.  The southern-most channel is 100 feet wide, 18 inches deep (from the valley floor), and 600 

feet in length.    The total length for the proposed stream channel is 1350 feet.  
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4.3.2 Buffer Restoration 

Buffers, for the purposes of this stream restoration design, will include the proposed valleys.  The upper 

break in the valley slope to the bottom of the valley will be treated as a riparian wetland.  This area, due 

its concave shape, will collect water during storm event and distribute it to the lowest point in the valley 

center.  Due to the design, the entire valley will function as a riparian area.  Refer to Figure 1 in Appendix 

C for a plan view of the buffers (proposed riparian wetland restoration).  The valley will be planted with 

species comprising a Coastal Plain Small Stream Swamp (Schafale and Weakley, 1990).  The Coastal 

Plain Small Stream Swamp plant community is the appropriate community type for this landscape 

feature.  Refer to Figure 2 in Appendix C for the planting plan.   

 

 

 

4.3.3 Hydrologic Restoration 

The wetland design can be characterized by two major components.  The first component will be the 

restoration of a more natural wetland hydrologic regime.  This will be done in two ways.  Ditch plugs will 

be installed in strategic locations to adequately remove man-made agricultural drainage from the site.  In 

addition, three culverts will be installed under the road between Block 5 of the existing HFWMB and the 

north end of the proposed site.  These will connect the un-filled, ponded, lateral ditches in Block 5 and the 

un-filled, ponded lateral ditches which will be left after the restoration.  The culverts will provide an 

important hydrologic connection to the existing HFWMB by creating hydrologic continuity between the 

existing and proposed restoration sites.  This will help promote sheet flow and shallow subsurface flow 

during rain events.  Detailed plan sheets of culvert and ditch plug locations are provided in Appendix C.  

The second major alteration which will restore hydrology is the creation of microtopography throughout 

the proposed project area.  A tractor with a disc plow set at a minimal depth and the proper angle will 

plow the fields in a completely random pattern to produce slight microtopographical variation in ground 

surface.  This will not only reduce cost because it is a relatively inexpensive way to produce the same 

effect as other more complicated methods such as pit and mound creation, but it will also help to promote 

a more heterogeneous forest by distributing hydrophytic species responsive to microtopographical 

changes along that gradient. 

 

4.3.4 Vegetation Restoration 

A planting plan showing proposed plant community zones is provided in Appendix C.  As indicated in 

Section 2.5, the target plant community is a non-riverine wet hardwood forest.  This community was 

chosen as the optimal community for survival at the site due to combination of factors.  Due to its decline 

and the relatively small acreage remaining in North Carolina, the reference wetland (non-riverine wet 

hardwood forest) would be the most desirable community.  The overstory of the non-riverine wet 

hardwood forest is dominated by various species of oaks.  The riverine zone of the proposed restoration 

site will have a slightly different planting plan.  The target plant community is Schafale and Weakley’s 

1990 classification, Coastal Plain Small Stream Swamp (Blackwater Subtype).  The stream restoration 

areas and their accompanying riparian valleys will be planted with species from this community 

classification. Refer to Figure 1 in Appendix C for a map of the planting areas.      
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According to Schafale and Weakley 1990, non-riverine wet hardwood forests are associated with “poorly 

drained loamy or claying mineral soils”, including the Pantego soil series.  The reference wetland at the 

Croatan National Forest is also dominated by Pantego soils.  Soil physical and chemical characteristics 

are important determinants of plant growth.  Species have affinities to certain soil types.  The reference 

wetland and the proposed restoration site both have the same soils, so the proposed restoration site should 

be suited for the target plant community.  Species lists from Schafale and Weakley 1990 for the non-

riverine wet hardwood forest and the Coastal Plain Small Stream Swamp are provided in Tables 7 and 8 

below. 

Table 7 – Non-Riverine Wet Hardwood Forest Species 

Overstory Understory Shrub Vines Herbs

Quercus michauxii Carpinus caroliniana Lindera benzoin Bignonia capreolata Carex spp.

Quercus laurifolia Acer rubrum Persea palustris Toxicodendron radicans Saururus cernuus

Quercus pagoda Ilex opaca Leucothoe axillaris Campsis radicans Boehmeria cylindrica

Quercus falcada Asimina triloba Clethra alnifolia Berchemia scandens Woodwardia areolata

Liriodendron tulipifera Vaccinium corymbosum Vitis spp. Athyrium filix-femina

Liquidambar styraciflua Myrica cerifera Mitchella repens

Ulmus americana Arundinaria gigantea

Acer rubrum Sabal minor

Nyssa biflora Callicarpa americana

 

Table 8 – Coastal Plain Small Stream Swamp (Blackwater Subtype) Species 

Overstory Understory Shrub Vines

Taxodium distichum Carpinus caroliniana Leucothoe racemosa Toxicodendron radicans

Nyssa biflora Acer rubrum Leucothoe axillaris Smilax spp.

Liquidambar styraciflua Ilex opaca Itea virginica Vitis rotundifolia

Lirodendron tulipifera Magnolia virginiana Lyonia lucida Berchemia scandens

Acer rubrum Persea palustris Vaccinium elliottii

Quercus lyrata Cyrilla racemiflora Arundinaria gigantea

Quercus laurifilia

Quercus michauxii

Betula nigra

Ulmus americana

Pinus taeda

Pinus serotina  

 

Overstory, understory and species ordered from the nursery should be bare root seedlings. Shrub species 

should be 1-3 gallon containerized plants, if no bare root seedlings are available.  Nursery availability 

permitting, the overstory species will be planted according to the microtopographical pattern created by 

the disc plow.  This proposed planting process can be easily attained, given the proper contractor 

supervision by a trained botanist, wetland ecologist, or plant biologist.  More wet tolerant species such as 

Nyssa biflora and Quercus michauxii are more appropriate for the lower areas and less wet tolerant 

species such a Liriodendron tulipifera and Liquidambar styraciflua will be planted on the 

microtopographic highs.  Careful coordination between the tractor operator and planting contractor will 

be essential to determine the proper planting zones.  The microtopography should be created just prior to 

planting.   
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The same method will be applied to the species in Table 8 below.  Within the constructed valleys, specie 

such at Taxodium distichum, and Nyssa biflora will be planted in the lower valley.  The sideslopes and 

shoulders of the valley slope will be planted with species such as Pinus serotina and Betula nigra.  

Thought will also be given to species present in the target communities that are available in local seed 

banks.  Those include Liquidambar styraciflua, Pinus taeda and serotina, and Acer rubrum.  To reduce 

cost in purchasing seedlings, these species will most likely not be included in any nursery order. 
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4.3.5 Soil Restoration 

Minimal impact to the existing soils is expected in the construction phase.  Soil compaction is a major 

side-effect of many restoration construction activities.  It can have a detrimental effect on the integrity of 

the soil profile and associated physical properties.  Soil physical properties are very important 

determinants of hydrological and biological properties of an ecosystem.  Compacted soil often will inhibit 

hydraulic conductivity and plant growth.  In order to minimize soil compaction, well-defined, narrow 

paths will be marked for the access of heavy equipment to the areas receiving ditch plugs and those 

portions of the wind-rows that will be cleared.  The heavy equipment will be restricted to these marked 

access paths when not using the surrounding existing roads.  Upon completion of construction, the access 

paths will be “deep ripped” to help restore soil porosity and reverse soil compaction from the equipment.  

Construction access areas are shown in Figure 2 of Appendix D.  

 

 

4.3.6 Habitat Restoration 

Large and small woody debris will be incorporated at random to promote decomposition of biomass and 

early accumulation of organic matter.  Portions of the existing wind-rows will be cleared and graded 

down to the surrounding elevation.  The woody debris harvested from these areas will be distributed 

throughout the site.  It is important to note that the portions of the wind-rows where the spoil piles exceed 

a designated threshold ground elevation (2.5 feet higher than the average elevation the entire site) will be 

cleared. “Clearing” refers to harvesting of the vegetation to use as woody debris and grading of the spoil 

down to the existing elevation of the site.  The spoil from these portions of the wind-rows will be used for 

the ditch plugs.  The portions of the wind-rows that do not exceed this threshold elevation will be left 

alone to promote habitat and elevational diversity.  The threshold elevation was determined using 

professional judgement and observation of reference wetland.  Mounds greater than the threshold 

elevation would not be typically found in a natural non-riverine wet hardwood forest on a similar 

landscape position in the Coastal Plain of North Carolina. 

 

4.4 Water Balance 

 

The water balance was computed using the Pierce model (Appendix G). The proposed nonriverine and 

riverine wetlands will rely on precipitation as the primary input. Therefore, the Pierce Method was used to 

help determine the probability that the proposed wetlands would meet the hydrologic success criteria. The 

Pierce Method is a Microsoft Excel-based water budget analysis that predicts the depth of water present in 

a wetland over the course of a year, on a month-by-month basis (Pierce, 1993). 

The Pierce Method requires the following inputs: evapotranspiration rate (in/month), infiltration rate 

(in/month), precipitation (in/month), groundwater (in/month), runoff (in/month), Soil Conservation 

Service (SCS) curve number, watershed size (ac) and wetland size (ac). The course notebook for Planning 

Hydrology for Constructed Wetlands provided general information for the method. The curve number 

was calculated using the Soil Conservation Service’s (1986) Technical Release 55-Urban Hydrology for 

Small Watersheds.  Field data collection provided soils information and digital elevation modeling was 

used to calculate watershed size.  Refer to the report provided in Appendix E for information of how 

digital elevation models were used to delineate the watershed.   
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The monthly evapotranspiration rate was calculated for the proposed restoration site using the latitude and 

monthly average temperatures. The monthly infiltration rate for the soil type present on site was estimated 

given that the void ratio of the soil is 20% and assuming the permeability of the clayey soil is 0.8 inches 

per hour. USDA Soil Survey for Onslow County, NC gives a range of 0.6-2.0 in/hr.  Daily precipitation 

and temperature data was obtained from the Hofmann Forest (NHOF) Station of the N.C. State Climate 

Office’s  NC-CHRONOS  database. 

The Pierce Method does not rely on groundwater as a primary source of water for driving the wetland. In 

Any shallow impermeable clay layers at the site would greatly decrease the effects of the groundwater 

inflow, so groundwater effects were not considered. 

The runoff rate was calculated using a drainage program, TR55, where the SCS curve number was 

determined to be 70 based on the soil type of the proposed restoration site. The precipitation and runoff 

are added together to determine the total inflow into the wetland. The infiltration and evapotranspiration 

are added together to determine the total outflow from the wetland. The outflow is subtracted from the 

inflow to calculate the monthly change in water depth. The change in water depth is then added or 

subtracted to the depth of water present in wetland during the previous month to calculate the total depth 

of water in the wetland for the given month. 

Results of the Pierce modeling indicate that with normal rainfall the proposed wetland areas will meet the 

hydrologic success criteria during the spring growing season -- the wettest times of the year.  The 

modeling shows that the site will be drier in June through August with water returning in September as a 

result of more significant storm events and lower rates of evapotranspiration (Appendix G). The dryness 

during the latter part of the growing season is due to the high rates of evapotranspiration relative to 

precipitation input during that time of the year. It is important to note that TR-55 is in all likelihood 

underestimating the runoff amounts, but is the accepted model for water balance calculations.  
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5.0 Performance Standards 

The wetland mitigation area will be monitored quarterly for seven years following construction. 

Monitoring reports will be submitted annually.  

Six groundwater monitoring wells (Remote Data Systems 40 inch Ecotone) have been installed at the site.  

In addition to the data already collected, they will continue to monitor the water table elevation with daily 

readings taken throughout each year of monitoring.   The wells will be downloaded quarterly to ensure 

proper maintenance of the equipment and accurate data collection. 

Hydrologic success for the wetland will be based on the site achieving saturated soil conditions for a 

period equivalent to 12.5 percent of the growing season for Onslow County. The growing season for 

Onslow County, according to the WETS Station at the Hofmann Forest (#NC4144) occurs from March 18 

to November 16, a total of 243 days. In order to attain conditions suitable for the formation of wetland 

vegetation and hydric soils, the site should be saturated within 12 inches of the surface or inundated for a 

consecutive period equal to 30 days.  Groundwater data from the six on-site wells will be compared with 

the data collected from the two reference groundwater monitoring wells (Wide Open Pocosin and Block 5 

South).  Refer to Figure 2 in Appendix F for locations of the reference wells.  

Permanent vegetation plots will be established throughout the site to ensure a good representation of the 

site’s overall vegetation composition.  They will be monitored annually, preferably during the growing 

season in the month of September. The vegetative success of the wetland will be evaluated based on 

planted species densities and survival rates. Survival of woody species should be 320 trees/acre through 

year 3. 10% mortality is allowed in year 4, so the required survival rate will drop to 288 trees/acre.  

Another 10% mortality is allowed for year 5, thus vegetation monitoring will be considered successful if 

at least 260 stems/acre are surviving at the end of five years. Native volunteers will be included in the 

stem counts.  Invasive species are discussed in section 6.3 of this report. 

The success of the stream restoration will be dependent on functional measurement of the stream corridor 

during the monitoring period.  In order to achieve functionality, the stream should be capable of 

demonstrating overland, lateral flow during storm events and also exhibit base flow for some portion of 

the year (most likely not during the growing season).  Natural systems of this type should have the  

capability to support base flow during periods of ample precipitation (not during droughty years).  During 

the summer, particularly from June-August, evapotranspiration in these types of wetlands is extremely 

high and represents the major hydrologic output of the site’s water balance.  Therefore, the monitoring of 

base flow should be done during the winter or early spring when the water table is high enough to support 

base flow.   Specific quantitative metrics for duration of base flow and specific criteria for proof of 

overland flow can be negotiated and determined upon further evaluation. 
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6.0 Site Protection and Maintenance  

6.1 Responsible Parties 

The North Carolina State University Natural Resources Foundation, Inc. will be responsible for site 

protection, maintenance and any required remedial work throughout the seven-year monitoring period.  

 

6.2 Legal Protection 

The mitigation site will be protected by a recorded permanent conservation easement.  The fee title to the 

land will remain with the current landowner. A draft copy of the conservation easement is included in 

Appendix H. The conservation easement will protect the restored wetland project in perpetuity, and it will 

allow direct access to the restored streams and wetlands for monitoring and remedial work if necessary. 

The regulatory agencies will also have access for inspections as required. The easement will be finalized 

upon submittal and subsequent approval of the restoration plan. The conservation easement will be 

recorded at the Onslow County Clerk of Court’s office immediately after it is signed. The regulatory 

agencies may institute an enforcement action regarding easement violations and, if necessary, require the 

restoration of the easement area at the grantee’s expense. This enforcement clause will ensure that the 

restored wetland will be protected in perpetuity. This will allow for the establishment and maturation of 

the restored ecosystem. 

 

6.3 Maintenance Plan and Schedule  

The site will be assessed for any problem areas during the yearly vegetation monitoring visit. Problem 

areas will also be noted during other site visits. Items to be assessed include planted vegetation 

survivability, invasive vegetation control, potential hydrologic issues, and any issues associated with the 

newly constructed stream corridors.  Maintenance will occur annually after monitoring unless the action 

is high priority (for example, a ditch plug failure or excessive scouring in the stream valley). Any 

replanting of vegetation will take place during the dormant season.  
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7.0 Monitoring Plan  

7.1 Monitoring Report Content 

The primary monitoring contact will be Dr. Glenn Catts at the N.C. State University Department of 

Forestry and Environmental Resources. 

Vegetative sample plots will be quantitatively monitored during the growing season. 10m x 10m  plots 

will be established throughout the site.  In each plot, species composition and survival will be monitored. 

The plot corners will be located using a Global Positioning System (GPS).  The groundwater monitoring 

gauges will be maintained and downloaded quarterly. Graphical representations of the data will be 

presented in the yearly monitoring reports.  The restored stream corridors will also be thoroughly 

inspected to remediate any current or future problems.  Any problem areas will be assessed during the 

quarterly gauge download visits, outlined in the monitoring reports and addressed as appropriate. 

 

7.2 Timing/Notification of Completion (Proposed) 

 

Table 8- Project Timeline/Schedule 

 
Stage of Project Date

Permit Issuance October, 2009

Financial Assurances Posted November, 2009

Start of Construction December, 2009

Completion of Construction March, 2010

Submission of “as-built” drawings to IRT Within 60 days of construction completion

Completion of Legal and Recording Documents November, 2009

Anticipated Completion of 1
st
 Year Monitoring May, 2011

Anticipated Completion of 2
st
 Year Monitoring May, 2012

Anticipated Completion of 3
st
 Year Monitoring May, 2013

Anticipated Completion of 4
st
 Year Monitoring May, 2014

Anticipated Completion of 5
st
 Year Monitoring May, 2015

Anticipated Completion of 6
th

 Year Monitoring May, 2016

Anticipated Completion of 7
th

 Year Monitoring May, 2017  
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8.0 Adaptive Management Plan 

The North Carolina State University Natural Resources Foundation, Inc. will be responsible for site 

protection, maintenance and any required remedial work throughout the 7-year monitoring period. A 

variety of remedial measure that can be undertaken to offset ecological trends that will detract from the 

goals of the restoration.  If the agreed requirements for vegetation do not meet the success criteria, then 

additional planting will be conducted when necessary.  If necessary, invasive or exotic species invasion 

will be handled with approved herbicide treatment.  If the site is not meeting the hydrologic success 

criteria, then additional measures can be taken to treat the problems where appropriate.   
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9.0 Financial Assurances  

To ensure that the wetland restoration plan and construction will be completed as designed and in a timely 

manner, the N.C. Natural Resources Foundation, Inc. will create an escrow account for the total cost of 

project development based on a construction cost estimate from the designer or the designated contractor 

(TBD) and the seven year monitoring period. The escrow account will be for the full amount of project 

construction. The escrow account will be in place until the project is completed. 
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Appendix B. Photographs 



 

 
 

Photo 1. Ditch Plug on the Existing Wetland Mitigation Bank.   
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 2. Proposed Wetland Mitigation Bank Looking South from Northern Boundary 
(Photo Courstesy of Glenn Catts) 



 

 
 

Photo 3. Lateral Ditch Looking South Just West of Well Transect 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 4. Surface Saturation Near Well 3  
(Photo Courtesy of Glenn Catts) 

 



 

 
 

Photo 5. Ditch Along Backside of Tract Looking South Just East of Well 1 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 6. Groundwater Recharge Upstream in Watershed 2 Days After Precipitation Event 
(Photo Courtesy of Glenn Catts) 

 

 



 

 
 

Photo 7.  Groundwater Well 5, Looking South 
 

 

 
 

Photo 8. Existing Site Looking South Along Sopp Hollow Road 
(Photo Courtesy of Glenn Catts) 

 



 

 
 

Photo 9. Overland Flow in Upstream Historic Stream Corridor 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 10. Convergence of 3 Ditches at Southeast Corner of Proposed Site, Looking Northwest 
(Photo Courtesy of Glenn Catts) 

  

 



 

 
 

Photo 11. Surface Saturation Near Well 3 Location 
(Photo Courtesy of Glenn Catts) 

 

 

 
 

Photo 12. Surface Saturation Looking East Looking Toward Well 3  
(Photo Courtesy of Glenn Catts) 

 

 



 

 
 

Photo 13.  Acer rubrum near Well 4 Location, Looking West (Downstream) Along Historic Stream Corridor 
(Photo Courtesy of Glenn Catts) 

 

 

 
 

Photo 14. Looking Across West Drainage Ditch To Historic Stream Channel, West of Well 4  



 

 

 



 

 

 

 

 

 

 

Appendix C. Detailed Design Sheets 



 

 

 

 

 

 

 

Appendix D. Soil Profile Description Forms 



 

 

 

 

 

 

 

Appendix E. Digital Elevation Model and Watershed Delineation 



 

 

 

 

 

 

 

Appendix F. Groundwater Monitoring Guage Data 



 

 

 

 

 

 

 

Appendix G. Pierce Hydrologic Analysis 



 

 

 

 

 

 

 

Appendix H. Stream Reference Reach Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Appendix I. Draft Permanent Conservation Easement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 

MODEL CONSERVATION EASEMENT 

January 18, 2001 

Rev’d October 16, 2002 

Rev’d August, 2003 

 

Model Conservation Easement for use in preserving mitigation property. Language in italics is instructional, and 

should be deleted when site-specific Conservation Easement is prepared.  

 

PERMANENT CONSERVATION EASEMENT  

THIS CONSERVATION EASEMENT (“Conservation Easement”) made this ____ day of 

__________________, 200_ by and between ________________________,  

(“Grantor”) and ____________________________________ (Grantee).  

The designation Grantor and Grantee as used herein shall include said parties, their heirs, successors and assigns, and 

shall include singular, plural, masculine, feminine or neuter as required by context.  

 

RECITALS  

WHEREAS, Grantor owns in fee simple certain real property situated, lying and being in 

_______________________ County, North Carolina, more particularly described in Exhibit A attached hereto and 

incorporated herein (“Property”);  

 

WHEREAS, Grantee is [either a public body of this state, an agency of the United States, or a nonprofit corporation 

or trust whose purpose is the conservation of property], and is qualified to be the Grantee of a conservation easement 

pursuant to N.C. Gen. Stat. § 121-35;  

 

WHEREAS, Grantor and Grantee recognize the conservation, scenic, natural, or aesthetic value of the property in its 

natural state, which includes the following natural communities: [describe by wetland and/or stream type, as well as 

any associated buffers or upland communities]. The purpose of this Conservation Easement is to maintain wetland 

and/or riparian resources and other natural values of the Property, and prevent the use or development of the 

Property for any purpose or in any manner that would conflict with the maintenance of the Property in its natural 

condition.  

 

[ For use when the mitigation is offered for impacts of a single individual or general permit use] WHEREAS, the 

preservation of the Property is a condition of Department of the Army permit Action ID ______________ issued by 

the Wilmington District Corps of Engineers, required to mitigate for unavoidable stream and/or wetland impacts 

authorized by that permit. Grantor and Grantee agree that third-party rights of enforcement shall be held by the U.S. 

Army Corps of Engineers, Wilmington District  



 

(Corps, to include any successor agencies), and that these rights are in addition to, and do not limit, the rights of 

enforcement under said permit.  

 

[Alternate paragraph for use when the conservation easement supports a mitigation bank] WHEREAS, the 

preservation of the Property is required by a Mitigation Banking Instrument for the [Name of Bank], Department of 

the Army Action ID [Action ID number for the mitigation bank]. The Mitigation Bank is intended to be used to 

compensate for unavoidable stream and/or wetland impacts authorized by permits issued by the Department of the 

Army. Grantor and Grantee agree that third-party rights of enforcement shall be held by the U.S. Army Corps of 

Engineers, Wilmington District (Corps, to include any successor agencies), and that these rights are in addition to, 

and do not limit, the rights of the parties to the Mitigation Banking Instrument.  

 

NOW, THEREFORE, for and in consideration of the covenants and representations contained herein and for other 

good and valuable consideration, the receipt and legal sufficiency of which is hereby acknowledged, Grantor hereby 

unconditionally and irrevocably grants and conveys unto Grantee, its heirs, successors and assigns, forever and in 

perpetuity a Conservation Easement of the nature and character and to the extent hereinafter set forth, over the 

Property described on Exhibit A, together with the right to preserve and protect the conservation values thereof, as 

follows:  

 

ARTICLE I.  

DURATION OF EASEMENT  

 

This Conservation Easement shall be perpetual. This conservation Easement is an easement in gross, runs with the 

land and is enforceable by Grantee against Grantor, Grantor’s personal representatives, heirs, successors and assigns, 

lessees, agents and licensees.  

 

ARTICLE II.  

PROHIBITED AND RESTRICTED ACTIVITIES  

 

Any activity on, or use of, the Property inconsistent with the purpose of this Conservation Easement is prohibited. 

The Property shall be preserved in its natural condition and restricted from any development that would impair or 

interfere with the conservation values of the Property.  

Without limiting the generality of the foregoing, the following activities and uses are expressly prohibited, restricted 

or reserved as indicated hereunder:  

 

A. Disturbance of Natural Features. Any change disturbance, alteration or impairment of the natural features of the 

Property or any introduction of non-native plants and/or animal species is prohibited.  



 

B. Construction. There shall be no constructing or placing of any building, mobile home, asphalt or concrete 

pavement, billboard or other advertising display, antenna, utility pole, tower, conduit, line, pier, landing, dock or any 

other temporary or permanent structure or facility on or above the Property.  

 

C. Industrial, Commercial and Residential Use. Industrial, residential and/or commercial activities, including any 

right of passage for such purposes are prohibited.  

 

D. Agricultural, Grazing and Horticultural Use. Agricultural, grazing, animal husbandry, and horticultural use of the 

Property are prohibited.  

 

E. Vegetation. There shall be no removal, burning, destruction, harming, cutting or mowing of trees, shrubs, or other 

vegetation on the Property.  

 

F. Roads and Trails. There shall be no construction of roads, trails or walkways on the property; nor enlargement or 

modification to existing roads, trails or walkways.  

 

G. Signage. No signs shall be permitted on or over the Property, except the posting of no trespassing signs, signs 

identifying the conservation values of the Property, signs giving directions or proscribing rules and regulations for 

the use of the Property and/or signs identifying the Grantor as owner of the property.  

 

H. Dumping or Storage. Dumping or storage of soil, trash, ashes, garbage, waste, abandoned vehicles, appliances, 

machinery or hazardous substances, or toxic or hazardous waste, or any placement of underground or aboveground 

storage tanks or other materials on the Property is prohibited.  

 

I. Excavation, Dredging or Mineral Use. There shall be no grading, filling, excavation, dredging, mining or drilling; 

no removal of topsoil, sand, gravel, rock, peat, minerals or other materials, and no change in the topography of the 

land in any manner on the Property, except to restore natural topography or drainage patterns.  

 

J. Water Quality and Drainage Pattern. There shall be no diking, draining, dredging, channeling, filling, leveling, 

pumping, impounding or related activities, or altering or tampering with water control structures or devices, or 

disruption or alteration of the restored, enhanced, or created drainage patterns. In addition, diverting or causing or 

permitting the diversion of surface or underground water into, within or out of the easement area by any means, 

removal of wetlands, polluting or discharging into waters, springs, seeps, or wetlands, or use of pesticide or biocides 

is prohibited.  

 

K. Development Rights. No development rights that have been encumbered or extinguished by this Conservation 

Easement shall be transferred pursuant to a transferable development rights scheme or cluster development 

arrangement or otherwise.  

 

L. Vehicles. The operation of mechanized vehicles, including, but not limited to, motorcycles, dirt bikes, all-terrain 

vehicles, cars and trucks is prohibited. [The Corps will generally allow the use of vehicles on existing roads provided 

those roads are  



 

identified by reference to a recorded map showing their location, configuration, and size.]  

 

M. Other Prohibitions. Any other use of, or activity on, the Property which is or may become inconsistent with the 

purposes of this grant, the preservation of the Property substantially in its natural condition, or the protection of its 

environmental systems, is prohibited.  

 

ARTICLE III  

GRANTOR’S RESEVERED RIGHTS  

 

The Grantor expressly reserves for himself, his personal representatives, heirs, successors or assigns, the right to 

continue the use of the property for all purposes not inconsistent with this Conservation Easement, including, but not 

limited to, the right to quiet enjoyment of the Property, the rights of ingress and egress, the right to hunt, fish, and 

hike on the Property, the right to sell, transfer, gift or otherwise convey the Property, in whole or in part, provided 

such sale, transfer or gift conveyance is subject to the terms of, and shall specifically reference, this Conservation 

Easement.  

 

[For use when mitigation work (approved or required restoration, creation, or enhancement)is to be done on the 

property]Notwithstanding the foregoing Restrictions, Grantor reserves for Grantor, its successors and assigns, the 

right to construct wetland and stream mitigation on the Property, in accordance with the [describe mitigation plan by 

title, date and permit action id if a single mitigation site; if a mitigation bank, include the language “detailed 

mitigation plan approved in accordance with the Mitigation Banking Instrument for 

the__________________________________Mitigation Bank.]  

 

ARTICLE IV.  

GRANTEE’S RIGHTS  

 

The Grantee or its authorized representatives, successors and assigns, and the Corps, shall have the right to enter the 

Property at all reasonable times for the purpose of inspecting said property to determine if the Grantor, or his 

personal representatives, heirs, successors, or assigns, is complying with the terms, conditions, restrictions, and 

purposes of this Conservation Easement. The Grantee shall also have the right to enter and go upon the Property for 

purposes of making scientific or educational observations and studies, and taking samples. The easement rights 

granted herein do not include public access rights.  

 

ARTICLE V  

ENFORCEMENT AND REMEDIES  

 

A. To accomplish the purposes of this Easement, Grantee is allowed to prevent any activity on or use of the Property 

that is inconsistent with the purposes of this Easement and to require the restoration of such areas or features of the 

Property that may be damaged by such activity or use. Upon any breach of the terms of this Conservation  



 

Easement by Grantor that comes to the attention of the Grantee, the Grantee shall notify the Grantor in writing of 

such breach. The Grantor shall have 30 days after receipt of such notice to correct the conditions constituting such 

breach. If the breach remains uncured after 30 days, the Grantee may enforce this Conservation Easement by 

appropriate legal proceedings including damages, injunctive and other relief. Notwithstanding the foregoing, the 

Grantee reserves the immediate right, without notice, to obtain a temporary restraining order, injunctive or other 

appropriate relief if the breach of the term of this Conservation Easement is or would irreversibly or otherwise 

materially impair the benefits to be derived from this Conservation Easement. The Grantor and Grantee acknowledge 

that under such circumstances damage to the Grantee would be irreparable and remedies at law will be inadequate. 

The rights and remedies of the Grantee provided hereunder shall be in addition to, and not in lieu of, all other rights 

and remedies available to Grantee in connection with this Conservation Easement. The costs of a breach, correction 

or restoration, including the Grantee’s expenses, court costs, and attorneys’ fees, shall be paid by Grantor, provided 

Grantor is determined to be responsible for the breach. The Corps shall have the same right to enforce the terms and 

conditions of this easement as the Grantee.  

 

B. No failure on the part of the Grantee to enforce any covenant or provision hereof shall discharge or invalidate 

such covenant or any other covenant, condition, or provision hereof or affect the right to Grantee to enforce the same 

in the event of a subsequent breach or default.  

 

C. Nothing contained in this Conservation Easement shall be construed to entitle Grantee to bring any action against 

Grantor for any injury or change in the Property resulting from causes beyond the Grantor’s control, including, 

without limitation, fire, flood, storm, war, acts of God or third parties, except Grantor’s lessees or invitees; or from 

any prudent action taken in good faith by Grantor under emergency conditions to prevent, abate, or mitigate 

significant injury to life, damage to property or harm to the Property resulting from such causes.  

 

ARTICLE VI  

MISCELLANEOUS  

 

A. Warranty. Grantor warrants, covenants and represents that it owns the Property in fee simple, and that Grantor 

either owns all interests in the Property which may be impaired by the granting of this Conservation Easement or 

that there are no outstanding mortgages, tax liens, encumbrances, or other interests in the Property which have not 

been expressly subordinated to this Conservation Easement. Grantor further warrants that Grantee shall have the use 

of and enjoy all the benefits derived from and arising out of this Conservation Easement, and that Grantor will 

warrant and defend title to the Property against the claims of all persons.  



 

B. Subsequent Transfers. The Grantor agrees to incorporate the terms of this Conservation Easement in any deed or 

other legal instrument that transfers any interest in all or a portion of the Property. The Grantor agrees to provide 

written notice of such transfer at least thirty (30) days prior to the date of the transfer. The Grantor and Grantee agree 

that the terms of this Conservation Easement shall survive any merger of the fee and easement interests in the 

Property or any portion thereof and shall not be amended, modified or terminated without the prior written consent 

and approval of the Corps.  

 

C. Assignment. The parties recognize and agree that the benefits of this Conservation Easement are in gross and 

assignable provided, however that the Grantee hereby covenants and agrees, that in the event it transfers or assigns 

this Conservation Easement, the organization receiving the interest will be a qualified holder under N.C. Gen. Stat. § 

121-34 et seq. and § 170(h) of the Internal Revenue Code, and the Grantee further covenants and agrees that the 

terms of the transfer or assignment will be such that the transferee or assignee will be required to continue in 

perpetuity the conservation purposes described in this document.  

 

D. Entire Agreement and Severability. This instrument sets forth the entire agreement of the parties with respect to 

the Conservation Easement and supersedes all prior discussions, negotiations, understandings or agreements relating 

to the Conservation Easement. If any provision is found to be void or unenforceable by a court of competent 

jurisdiction, the remainder shall continue in full force and effect.  

 

E. Obligations of Ownership. Grantor is responsible for any real estate taxes, assessments, fees, or charges levied 

upon the Property. Grantor shall keep the Property free of any liens or other encumbrances for obligations incurred 

by Grantor. Grantee shall not be responsible for any costs or liability of any kind related to the ownership, operation, 

insurance, upkeep, or maintenance of the Property, except as expressly provided herein. Nothing herein shall relieve 

the Grantor of the obligation to comply with federal, state or local laws, regulations and permits that may apply to 

the exercise of the Reserved Rights.  

 

F. Extinguishment. In the event that changed conditions render impossible the continued use of the Property for the 

conservation purposes, this Conservation Easement may only be extinguished, in whole or in part, by judicial 

proceeding.  

 

G. Eminent Domain. Whenever all or part of the Property is taken in the exercise of eminent domain so as to 

substantially abrogate the Restrictions imposed by this Conservation Easement, Grantor and Grantee shall join in 

appropriate actions at the time of such taking to recover the full value of the taking, and all incidental and direct 

damages due to the taking.  

 

H. Proceeds. This Conservation Easement constitutes a real property interest immediately vested in Grantee. In the 

event that all or a portion of this Property is sold, exchanged, or involuntarily converted following an extinguishment 

or the exercise of eminent domain, Grantee shall be entitled to the fair market value of this Conservation  



 

Easement. The parties stipulate that the fair market value of this Conservation Easement shall be determined by 

multiplying the fair market value of the Property unencumbered by this Conservation Easement (minus any increase 

in value after the date of this grant attributable to improvements) by the ratio of the value of this easement at the time 

of this grant to the value of the Property (without deduction for the value of this Conservation Easement) at the time 

of this grant. The values at the time of this grant shall be the values used, or which would have been used, to 

calculate a deduction for federal income tax purposes, pursuant to Section 170(h) of the Internal Revenue Code 

(whether eligible or ineligible for such a deduction). Grantee shall use its share of the proceeds in a manner 

consistent with the purposes of this Conservation Easement.  

 

I. Notification. Any notice, request for approval, or other communication required under this Conservation Easement 

shall be sent by registered or certified mail, postage prepaid, to the following addresses (or such address as may be 

hereafter specified by notice pursuant to this paragraph):  

To Grantor:  

[Name, address and fax number]  

To Grantee:  
[Name, address and fax number]  

To the Corps:  
[Name, address and fax number]  

 

J. Failure of Grantee. If at any time Grantee is unable or fails to enforce this Conservation Easement, or if Grantee 

ceases to be a qualified grantee, and if within a reasonable period of time after the occurrence of one of these events 

Grantee fails to make an assignment pursuant to this Conservation Easement, then the Grantee’s interest shall 

become vested in another qualified grantee in accordance with an appropriate proceeding in a court of competent 

jurisdiction.  

 

K. Amendment. This Conservation Easement may be amended, but only in a writing signed by all parties hereto, and 

provided such amendment does not affect the qualification of this Conservation Easement or the status of the 

Grantee under any applicable laws, and is consistent with the conservation purposes of this grant.  

 

L. [For use if there is a document describing the current condition of the property. The language provided is 

applicable if there is a mitigation plan that accurately describes the current condition and uses of the property. If 

there is not such a plan, another document we agree is accurate and can be identified and is in our files can be 

referenced.]Present Condition of the Property. The wetlands, scenic, resource, environmental, and other natural 

characteristics of the Property, and its current use and state of improvement, are described in Section ___, Appendix 

B of the Mitigation Plan,  



 

dated ________________, prepared by Grantor and acknowledged by the Grantor and Grantee to be complete and 

accurate as of the date hereof. Both Grantor and Grantee have copies of this report. It will be used by the parties to 

assure that any future changes in the use of the Property will be consistent with the terms of this Conservation 

Easement. However, this report is not intended to preclude the use of other evidence to establish the present 

condition of the Property if there is a controversy over its use.  

 

TO HAVE AND TO HOLD the said rights and easements perpetually unto Grantee for the aforesaid purposes.  

 

IN TESTIMONY WHEREOF, the Grantor has hereunto set his hand and seal, the day and year first above written.  

[Signatures of the Grantor and Grantee in appropriate form] 
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1.0 Overall Mitigation Goals and Objectives 

The purpose of this compensatory mitigation bank site is the restoration of natural wetland function and 

ecological value that has been lost on 88 acres of the Hofmann Forest within the White Oak River Basin.  

At this particular site, wetland functions will be restored on 88 acres of land where wetland functions 

have been lost through ditching, draining and the conversion to agricultural land use.  This site is a prior-

converted wetland located in the lower Coastal Plain of North Carolina.  Specific goals include 

reestablishing an appropriate forested wetland plant community, reestablishing a natural hydrologic 

regime through deconstruction of the existing drainage network, reconstruction of the natural headwater 

stream system and appropriate geomorphologic characteristics, reestablishing habitat for macro and micro 

fauna, large and small game species, and reestablishing connectivity with surrounding natural or restored 

areas.   

The site was once a forested wetland with a natural hydrologic regime.  In the 1970’s, the site was cleared 

for agriculture. To lower the naturally high water table, farmers constructed a series of ditches that 

effectively lowered the water table to a point where farming was feasible.  Through this conversion, the 

site lost its natural benefits to water quality within the watershed.  To return the site back to its natural 

state would create several benefits to the watershed.  Plugging and backfilling the ditches would improve 

and increase nutrient retention and reduce runoff downstream.  Reconstruction of the natural headwater 

stream network will take surface and groundwater out of the ditches and enable flow to pass through 

forested, riparian wetlands and a low order, multi-thread network of stream channels.  New natural stream 

channels will reestablish hydrologic connectivity to the riparian floodplain.  Peak runoff rates would 

decrease because runoff leaving the site would exit the site through a constructed network of natural 

channels instead of the channelized ditches.  Raising the water table would promote saturation and 

conditions for anaerobic soil, which would in turn promote de-nitrification.  Excessive nitrate loading of 

the estuaries of coastal North Carolina has been a source of controversy and water quality degradation for 

several decades.  Any practices aimed and reducing deposition of such nutrients into downstream water 

bodies are greatly beneficial not only locally, but also as a collective effort to improve water quality.   

The proposed restoration will also increase the quality of habitat for many potential species of fauna.  A 

natural forested wetland promotes organic matter accumulation, thus increasing decomposition and 

creating habitat for soil micro and macro fauna.  Also, habitat for native game species such as whitetail 

deer and wild turkey will increase as well as the connectivity between existing habitats.    Conversion of 

land use from agriculture to forest, especially in any area such as this one where it separates forested areas 

on both its east and west side and a restoration site on the north side, helps to increase the occurrence and 

expand continuously forested tracts of land in this part of the state.  Much of eastern North Carolina has 

been converted to agriculture and is still maintained as working farmland.  To promote forested areas 

creates a better balance in regional land uses, and helps to offset pressures from development and an ever 

increasing population. 
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2.0 Baseline Information  

2.1 Location 

The proposed Hofmann Forest Wetland Mitigation Bank (HFWMB) comprises 88 acres, and its southeast 

corner is located at the intersection of Sopp Hollow and Kilpenny Rd., adjacent to the approximately 

10,000 acre White Oak Pocosin.  The area lies within the Hofmann Research Forest in northern Onslow 

County and southern Jones County, North Carolina.  The mitigation site is approximately 15 miles east of 

the town of Richlands and can be accessed by heading east on Quaker Bridge Road and turning right on 

Sopp Hollow Road. The proposed bank is also adjacent to the existing HFWMB and borders it to the 

south.  The northeast corner of the existing HFWMB is located at the intersection of Quaker Bridge and 

Sopp Hollow Roads.  GPS coordinates for the center of the sit are 34°51’41.90”N; 77°26’20.06”W.  

Refer to the vicinity map of the project site, Figure 1 in Appendix A. 

 

 

2.2 Restoration Site 

The Hofmann Forest Mitigation bank (HFWMB) was developed to provide mitigation for unavoidable 

impacts to non-riparian and riparian wetlands and streams for projects requiring Clean Water Act, Section 

404 dredge and fill permits within the Onslow County portion of the White Oak hydrologic unit.  The 

fourteen digit hydrologic unit codes for the contributing watersheds are 03030001010040 and 

03020106010010.   

A detailed drawing of the proposed mitigation site can be found in Appendix C. Maps of the site can be 

found in Appendix A.  The names of the responsible party and the property owner are outlined below 

 

Table 1 - Contact Information 

 

Responsible Party Property Owner

NCSU Dept. of Forestry and Environmental Resources N.C. Forestry Foundation

3120 Jordan Hall, N.C. State University 111 Forestry Center Circle

Raleigh, NC 27695-8080 Maysville, NC 28555-9153

(919) 515-2891 (910) 577-6951  

 

2.3 Overall Watershed Improvements 

The proposed HFWMB will contribute to water quality improvement in several different ways.  The most 

important feature of the site is its unique location at the headwater of Bachelor’s Delight Swamp.  Many 

wetlands and streams located in the headwaters of North Carolina’s Coastal Plain streams have been 

ditched and converted into agricultural areas.  The site actually lies in a transitional zone between the 

organic soils and high pocosin vegetative cover upstream and a pine plantation on mineral soils 

downstream in the watershed. The site itself is on mineral soil and the soil unit is positioned as a circular 
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rim of Pantego bordering a large unit of organic Croatan, which is the highest soil unit in elevation within 

the watershed.  The historic channel comprising the natural drainage in the watershed is gone; however, 

enough evidence exists to suggest its prior location, pattern, and functional connectivity to the watershed.   

The natural drainage of the watershed’s headwaters has been replaced by a vast system of primary and 

secondary ditches that drain the agricultural fields as well a portion of the pocosin upstream in the 

watershed.   

 

Scientific research has suggested that clearing and draining of natural wetlands and converting them to 

agricultural use leads to an increase in outputs of freshwater, nutrients, organic matter, bacteria, heavy 

metals and pesticides (Richardson, 1981).  Drainage of natural pocosin wetlands may not significantly 

increase the total outflow of water from the system; instead, it can dramatically increase the peak flow.  

Increased peak flow results in not only increased volumes of freshwater but also dissolved nutrients and 

suspended materials (Daniel, Gilliam, & Skaggs, 1981).  Natural forested pocosin ecosystems retain many 

of the important functions that help of preserve the health of the surrounding and downstream watershed.  

 

2.4 Physical Attributes of Mitigation Site 

 

2.4.1 Review Area 

The site for the potential restoration project was chosen due to its proximity to an existing wetland 

mitigation bank comprising approximately 388 acres.  The proposed expansion area of the current 

HFWMB is an 88 acre tract located within the White Oak River Basin that is currently in agricultural use. 

The tract is located about 1 mile south of the intersection of Quaker Bridge and Sopp Hollow Road, 

bordering Sopp Hollow Road to the west. The intersection of Quaker Bridge Road and Sopp Hollow 

Road is approximately 10 miles east of the town of Richlands in Onslow County, North Carolina.  

 

The proposed expansion area borders the existing HFWMB on its north boundary.  For visual reference, 

refer to Figure 13 in Appendix A.  The overstory, seen in Figure 13, is most likely second generation 

pond pine with an understory composed of typical high pocosin shrub species.  In the 1970’s, a series of 

drainage ditches were installed to lower the water table for agricultural use.  Figure 13 in Appendix A is 

the earliest available aerial photograph (1938) of the proposed restoration site.  Evidence of the original 

drainage system has been gathered through field observation, LIDAR analysis (Refer to Figure 12 in 

Appendix A), visual delineation, and georeferencing of the 1938 aerials (Refer to Figure 13 in Appendix 

A).  The evidence gathered creates a strong argument for the presence of the streams before the area was 

cleared and ditched for agricultural use in the 1970’s.  The streams are most likely zero order and 

ephemeral to intermittent.    

 

2.4.2 Functional Assessment 

The functionality of the proposed restoration site was assessed using the HGM classification method.  

Because of its unique geomorphic setting in Bachelor’s Delight Swamp’s headwater and in between a 

large map unit of organic and mineral soil, the site can be most accurately described as a low-gradient 

non-alluvial riverine wetland.  Low-gradient riverine landforms are defined as “near-headwater drainages 

where surface flow is strong enough to be recognized, but not strong enough to create distinct stream 

channels” (Brinson, (1993).   This type of wetland would most likely be situated downstream in the 

watershed from upstream depressional landforms that lack flow or have negligible flow and medium to 

high gradient riparian wetlands downstream in the watershed.  When referring specifically to the 
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proposed restoration site downstream and upstream in the watershed, refers to west and east, respectively.  

Refer to Figure 10 in Appendix A for geographic reference.   The wetland upstream from the proposed 

HFWMB, which is correlated with a relatively large unit of organic soil, is classified as an ombrotrophic 

peat bog, as specified by the HGM system.  Ombrotrophic peat bogs are described as “the terminal 

condition of peat accumulation in depressions, subsequent radiating paludification, and finally a domed 

landscape where the highest elevation receives precipitation as the sole water source and generally the 

most nutrient poor environment”  (Brinson, 1993).   These wetlands are further described as having a 

hydrologic connection to downstream ecosystems through “distinct outlets or unchannelized flow.”   

An important distinction in the function assessment of this site must be made between the existing, 

disturbed conditions and the theorized natural conditions.  The existing, disturbed functions can be 

assessed relatively easily through site observation; however, theorized natural conditions are somewhat 

more subjective.  The HGM classifications are for natural, relatively undisturbed wetlands, thus the 

classification of the proposed restoration site as a low-gradient non-alluvial wetland is an educated guess 

at what system should be there based on geomorphologic, watershed, soil, and landscape characteristics 

of the site and the surrounding ecosytems. 

A routine wetland delineation was not performed for the proposed HFWMB. The wetland boundary is 

suspected to include the entire review area, with the exception of some areas of higher 

microtopographical elevation in the wind rows. Appendix E has been left empty intentionally, and a 

routine wetland delineation can be performed prior to submission of the final restoration plan. 

2.4.3 Hydrology 

The existing hydrology of the proposed restoration site can be described as a typical North Carolina 

Coastal Plain prior-converted wetland.  An extensive ditch system is in place, and drains the site 

effectively for farming.  The ditch network is frequently maintained (kept free of vegetative growth) by 

mowers and excavators to ensure optimal drainage.  Despite this, the site continues to be difficult to farm 

due to excessive wetness.  To obtain a more accurate depiction of water table fluctuations and patterns,  

six Remote Data Systems (Ecotone) 40 inch groundwater monitoring wells were installed along a transect 

through the proposed HFWMB in May of 2008.  They have been taking groundwater readings twice 

daily.  Hydrologic data is provided in Appendix F.  Figure 1 in Appendix F shows the locations of the 

wells.   

2.4.4 Streams 

There are no existing functional streams at the site.  Ample evidence exists, through digital elevation 

modeling and historic aerial photos, of the location of the old historic headwater stream network.  Refer to 

Appendix E for a detailed description of the digital elevation modeling, stream network delineation, and 

watershed delineation for the proposed restoration site.  Two abandoned channels have been observed on 

the adjacent Weyerhauser property to the west of the site.  The abandoned channels do not appear to have 

carried flow for many years.  They are located where the historic natural channels would have existed the 

proposed restoration site.  Refer to Photo 15 for an image of one of the channels.   A north/south flowing 

ditch cuts through the historic channel at a perpendicular angle and flows along the western boundary of 

the proposed restoration site.  Refer to Figure 1 in Appendix B for photo point locations.   
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2.4.5 Soils  

The expansion area is mapped as approximately 90% Pantego mucky loam soil.  Pantego is classified as a 

fine-loamy, siliceous, semiactive, thermic Umbric Paleaquult.  It has a thick organic surface layer, very 

acid, and poorly drained with moderate infiltration (water enters at 0.5 to 7.5 cm/hour), moderate 

permeability (1.5 to 5.0 cm/hour), very slow surface runoff, and high available water capacity (>22.5 cm 

of water). The seasonal high water table is at or near the surface, with frequent surface ponding during the 

winter.  (USDA, 1992) 

 

The position and shape of the Pantego unit spanning the proposed restoration site must be noted.  To the 

west is a relatively large, circular unit of Croatan muck.  This is an organic soil which corresponds to 

pocosin vegetation in North Carolina.  The shape of the Pantego unit is long in its North/South axis and 

narrow in its east/west axis.  It roughly follows the shape of the circular-like unit of Croatan.  To east of 

the Pantego unit and the proposed restoration site are mineral soil units comprising other wetland types 

(non-pocosin).   The shape of the map units in the area in and around the proposed restoration site show 

the unique position of the proposed restoration site on the edge of a large pocosin and headwater area to a 

Coastal Plain low order stream.   

 

Soil Map units are depicted in Figure 4 in Appendix A. Soil Profile descriptions for each groundwater 

well location are located in Appendix D. 

 

2.4.6 Vegetation 

Vegetation at the site is very uniform, with the only variation consisting of a small stand of young 

hardwoods and long, narrow windrows between the fields. Perhaps >95% of the site consists of what is 

planted each year for agriculture, usually corn or soybeans.  A small stand of young Acer rubrum exists 

on the west, central side of the site.  The young hardwood stand was most likely left along due to 

excessive wetness.  It is located along one of the two historic stream corridors.  The stand will most likely  

be removed prior to planting.  The wind rows at the site are primarily composed of early successional 

volunteer species such as Acer rubrum, Pinus taeda and serotina, and Liquidambar styraciflua.  Most of 

the windrow vegetation will be left in place, as a local volunteer seed source; however, some of it will be 

removed where fill material is needed during construction. 

 

2.4.7 Onsite and Watershed Land Use 

The proposed HFWMB is under agricultural use, with corn being the 2008 crop.  The National Land 

Cover Dataset (2001) classification for the site is “row crops.” The area immediately abutting the review 

area to the north is the existing 400 acre Hofmann Wetland Mitigation Bank.  To the east is the Wide 

Open Pocosin, an approximate 10,000 acre pond pine pocosin which has been ditched and timber 

harvested in the past but is no longer under active management.    Most of the land to the east is classified 

as “woody wetland”, and most of the land to the west is classified as “evergreen forest.”  Smaller patches 

of “scrub/shrub”, “emergent/herbaceous wetland”, and “grassland/herbaceous” exist around the site as 

well. 

Smaller patches of “scrub/shrub”, “emergent/herbaceous wetland”, and “grassland/herbaceous” exist 

around the site as well. 

A detailed land use map of the existing site and its contributing watershed is located in Figure 10 of 

Appendix  
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2.4.8 Photos 

Detailed photos of significant areas and characteristics of the existing site are located in Appendix B. 

 

2.4.9 Plan View 

Plan views are included in Appendix C. 

 

2.4.10 Threatened/Endangered Species  

The HFWMB provides an opportunity to support threatened or endangered species of plants and animals 

as well as to create habitat for species already inhabiting the area.  Creating a forested wetland from an 

agricultural area will provide opportunity to support many rare plant species.  Schafale and Weakley’s 

Non-riverine Wet Hardwood Forest plant community classification is the most appropriate target plant 

community, given the site’s landscape setting and soil characteristics.  This community type, as well as 

other similar communities such as the Coastal Plain Small Stream Swamp (Blackwater Subtype), is 

associated with a variety of rare plant species.  Table 2, below, lists all potentially rare plant species, their 

associated plant community classification, and possible status as federally threatened or endangered.  Any 

one of the three listed plant communities could potentially support their respective rare species, given a 

successful restoration of appropriate vegetation. 
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Table 2 – Rare Plant Species 

Scientific Name Plant Community

Listera australis Non-riverine Wet Hardwood Forest

Trillium pusillum Non-riverine Wet Hardwood Forest

Cheilolejeunea rigidula Non-riverine Wet Hardwood Forest

Listera australis Non-riverine Swamp Forest

Amorpha georgiana C.P. Small Stream Swamp (Blackwater)

Carex bullata C.P. Small Stream Swamp (Blackwater)

Carex collinsii C.P. Small Stream Swamp (Blackwater)

Chasmanthium nitidum C.P. Small Stream Swamp (Blackwater)

Crataegus aestivalis C.P. Small Stream Swamp (Blackwater)

Didiplis diandra C.P. Small Stream Swamp (Blackwater)

Dryopteris ludoviciana C.P. Small Stream Swamp (Blackwater)

Epidundrum conopseum C.P. Small Stream Swamp (Blackwater)

Eriocaulon aquaticum C.P. Small Stream Swamp (Blackwater)

Gelsemium rankinii C.P. Small Stream Swamp (Blackwater)

Glyceria obtusa C.P. Small Stream Swamp (Blackwater)

Hibiscus coccineus C.P. Small Stream Swamp (Blackwater)

Ilex amelanchier C.P. Small Stream Swamp (Blackwater)

Ilex cassine C.P. Small Stream Swamp (Blackwater)

Lilaeopsis carolinensis C.P. Small Stream Swamp (Blackwater)

Lilium Sp. 2 C.P. Small Stream Swamp (Blackwater)

Lycopus engelmanniana C.P. Small Stream Swamp (Blackwater)

Scirpus etuberculatus C.P. Small Stream Swamp (Blackwater)

Scirpus subterminalis C.P. Small Stream Swamp (Blackwater)

Sebastiania fructicosa C.P. Small Stream Swamp (Blackwater)

Thalictrum macrostylum C.P. Small Stream Swamp (Blackwater)

Cheilolejeunea rigidula C.P. Small Stream Swamp (Blackwater)

Fissidens hallii C.P. Small Stream Swamp (Blackwater)  

 

2.5 Reference Wetland 

The reference wetland is located off of Mill Branch Rd. on the Croatan National Forest in Craven County, 

North Carolina.  The gps coordinates for the site are 34.9427 N and -76.976 W.   The dominant soil map 

unit is Pantego, which is the same as the proposed restoration site, and the plant community is classified 

as a Non-riverine Wet Hardwood Forest (Schafale and Weakley, 1990).  Refer to Figure 11 in Appendix 

A for reference. 

 

This reference wetland will serve as a model for the non-riverine portion of the restoration.  Refer to 

Figure 1 in Appendix C for a visual reference.  Reference data for the riverine portion of the restoration is 

provided in Section 2.6 – Stream Reference Reach.  Utilization of only one reference wetland is not 

always the most accurate way to create a model for the restoration site..  One must use a variety of sites 

representing a range of successional stages, similar plant communities representing a range in potential 

variation, and neighboring natural, disturbed, or restored communities.  The reference wetland was 

chosen due to several important characteristics including its relatively undisturbed status, hydrologic 

regime, and plant community.  The reference wetland is a community that would most likely represent a 

later successional wetland forest at the restoration site.  Before significant human disturbance such as 

silvicultural or agricultural conversion, the restoration site, because of its unique position as a potential 

swamp at the head of an outlet stream from a large pocosin, is difficult to classify.  This community type 
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may be an intermediate or hybrid community more representative of the two communities listed above in 

Table 2.   

  

When restoring a wetland, one must take into consideration the surrounding communities or ecosystems 

and closely fit the restored wetland to not only the reference but also its surrounding landscape.  The 

surrounding community types must be carefully analyzed in order to calculate potential environmental 

gradients occurring across the landscape.  In closer proximity to the restoration site than the reference 

wetland, the approximate 10,000 acre Wide Open Pocosin bordering the HFWMB to the east serves as an 

excellent seed source for potential volunteer overstory and understory woody species.  In addition, the 

existing HFWMB can also be used as a reference for a restored area.  The proposed site’s hydrology will 

be compared to the hydrology in both the natural adjacent pocosin and the Block 5 of the existing 

HFWMB. Two groundwater monitoring gauges, one in the Wide Open and one in Block 5 of the existing 

HFWMB will be used as reference gauges. Gauge data has been collected since 2005 and is presented in 

Appendix F.  Locations for the reference groundwater gauges and vegetation plots discussed below are 

provided in Figure 2 in Appendix F.   

 

Vegetation surveys have been conducted on two separate plots surrounding the proposed site since 2006.  

One plot, located in the Wide Open Pocosin, is a good representation of natural, relatively undisturbed 

high pocosin vegetation.  The other reference area consists of a block of 16 1/10 acre plots on Block 5 of 

the existing HFWMB.   Although the species data has not been subjected to further analysis, such as 

ordination, the information presented in the tables below accurately reflects the current composition of 

surrounding natural and restored vegetation.  Table 3 below provides the species composition from the 

most recent vegetation survey (2008) for the reference wetland plot located northeast of the proposed site 

in the Wide Open Pocosin.  Table 4 provides the most recent vegetation survey data (2008) for each of the 

16 plots in Block 5 of the existing HFWMB.  It does not include planted species; however, those are 

Taxodium distichum, Quercus phellos, Quercus laurifolia, Quercus michauxii, Quercus lyrata, and Pinus 

palustris.   Table 5 provides the species codes for the plots in Table 4. 

 

Table 3 - Hofmann Forest Wetland Mitigation Bank Reference Plot Species List (2008) 

 

Scientific Name Common Name Stratum Wetland Indicator Status

Utricularia sp. bladderwort herb OBL

Cyrilla racemiflora swamp titi shrub FACW

Cuscuta sp. dodder vine FACW

Gordonia lasianthus loblolly bay canopy FACW

Ilex coriacea large gallberry shrub FACW

Ilex glabra inkberry shrub FACW-

Kalmia angustifolia (var. caroliniana) sheep laurel herb FAC

Lyonia lucida fetterbush shrub FACW

Magnolia virginiana Virginia bay shrub FACW+

Persea borbonia redbay shrub FACW

Pinus serotina pond pine canopy FACW+

Smilax laurifollia catbriar vine FACW+

Sphagnum papillosum sphagnum moss herb OBL

Wide Open Pocosin Reference Plot
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Table 4 - Existing Hofmann Forest Wetland Mitigation Bank Block 5 Species (2008) 

 
Volunteer Trees - Species & counts All Vol. Sp. Pocosin Sp. Number Pocosin Veg.

1 2 3 4 5 6 7 8 9 10 Counts Counts Vol. Sp. %

SL MV PT LL CR GL CA Aster Sp. Sedge

30 5 11 1 4 5 3 3 80 142 142 9 100%

SL PB PT CR

50 7 3 10 70 70 4 100%

SL GL PT LL WV Sedge Sp.

30 4 3 3 30 200 270 270 6 100%

SL CR WV MV LL GL Sedge Sp.

61 2 23 1 7 6 31 131 57 7 100%

SL GL  MC LL IC CR WV MV Sedge Sp.

75 12 1 1 2 1 10 3 10 115 47 9 100%

SL WV GL CR Sedge Sp.

25 2 1 48 30 106 41 5 100%

SL CR PT LL WV Sedge Sp.
105 12 1 3 2 24 147 147 6 100%

SL CR PT LL GL Aster Sp. WV Sedge Sp.

162 29 1 1 2 6 15 79 295 295 8 100%

PT IC CR PB

1 50 10 1 62 62 4 100%

SL CR PT PB IC GL LL WV Sedge Sp.

65 18 4 5 10 5 6 20 110 243 243 9 100%

SL GL IC LL GL PT Sedge Sp. PB

40 1 52 13 1 2 5 1 115 115 8 100%

MV IC PB SL Sedge Sp.

2 43 4 48 20 117 117 5 100%

SL PT PB IC CR WV GL LL

65 2 3 50 3 10 1 40 174 174 8 100%

SL PB WV PT LL GL Sedge Sp. Aster Sp. CA IO

40 4 10 4 4 7 10 5 2 2 86 84 10 99%

SL IC CR GL PB IV IO

34 7 28 1 1 5 1 77 76 6 99%

WV LL IC MV PT GL CR SL Sedge Sp.
30 5 15 2 5 1 15 40 200 313 313 9 100%

5_8

5_9

5_16

5_12

5_13

5_14

5_15

5_10

5_11

5_6

5_7

Plot

5_1

5_2

5_3

5_4

5_5

 

 

 

Table 5 - Species Codes for Table 4 Species 

 

Code Taxonomic Identity Common Name

CA Clethra alnifolia pepperbush

CR Cyrilla racemiflora swamp titi

GL Gordonia lasianthus loblolly bay

IC Ilex coriacea large gallberry

IO Ilex opaca American holly

LL Lyonia lucida fetterbush

MV Magnolia virginiana Virginia bay

PB Persea borbonia redbay

PS Pinus serotina pond pine

PT Pinus taeda loblolly pine

SL Smilax laurifollia catbriar

WV Woodwardia virginica Virginia chainfern

Species Codes For Block 5

 
 

 

2.6 Stream Reference Reach 

2.6.1 Location 

The reference reach is located in the Croatan National Forest in Craven County, North Carolina.  It lies 

several hundred yards to the west of Mill Branch Rd.   The GPS coordinates for the reference reach are -

77.0516 W;  35.0256 N.   Refer to Figure 7 in Appendix A for a vicinity map.   
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2.6.2 Geomorphology 

The stream reference reach was chosen due to its geomorphic position as a low gradient, headwater 

stream in the Coastal Plain of North Carolina.  The contributing watershed to the surveyed reference 

reach was delineated as 51.4 acres.  The most important determinant for choosing this stream was its lack 

of defined channel features.  Many Coastal Plain streams, at their origin, lack the gradient and energy to 

form defined channels.  Coastal Plain streams in this geomorphic position do not have defined channel 

beds or banks; therefore, they often lack the in-channel features that define higher order streams, such as 

riffle-pool sequences, point bars and other depositional features, or well-sorted bed material.  The 

reference reach can be most easily described as lacking a single channel and having a multi-thread 

channel situated in center or bottom of a wider valley.   

 

The valley varies from 100-115 feet at the downstream portion of the surveyed reach to 200-250 feet wide 

at the most upstream portion and beyond.  As a general rule with this reference watershed, the valley 

become wider and less pronounced as one moves upstream in the watershed.  Position within the 

watershed not only reflects changes in the valley width, but also changes in the degree of channel forming 

features.  Approximately 400-500 yards downstream of the survey reach, the channel shifts from a wider 

multi-thread system to a small single thread channel.  A slight headcut was observed where the channel 

shifted from multi to single thread. The single thread channel downstream begins to exhibit moderately 

defined features such a riffles, pools, depositional bars, and sinuosity.  Survey data collected from the 

reference reach can be found in Figures 1-3 in Appendix H.   

 

Due to the lack of defined fluvial features at the reference reach, much of the data traditionally needed for 

stream restoration projects for higher order streams in North Carolina is not needed.  There are, however, 

several measurements from the reference site that are important design parameters for the proposed 

restoration.  Those parameters include:  valley width, valley depth, width of multi-thread channel, and 

water surface slope.  Since the design will be a linear valley containing a multi-thread channel, pattern 

data is not very useful.  Such data would include sinuosity, radius of curvature, belt width, meander 

wavelength, and so on.  The dimension and profile of the valley are the most important parameters for a 

design of this type.  The cross sectional and longitudinal profiles for the reference reach can be found in 

Appendix H.   

 

2.6.3 Vegetation 

The vegetation at the reference reach could most closely be classified as a Coastal Plain Small Stream 

Swamp – Blackwater Subtype (Schafale and Weakley, 1990).   A species list for this community type is 

provided in Table 8 of Section 4.3.4.      

 

Well-developed vegetation, especially a mature forest overstory, is critical to the function and fluvial 

processes associated with Coastal Plain headwater streams.  The pattern, size, and arrangement of a multi-

thread channel is directly influence by the physical location and characteristics of the trunk bases and root 

systems of the mature overstory species.  The flow is deflected from the bases of the trees.  This results in 

a seemingly random channel pattern; however one could argue that the channel pattern is not random 

Instead, it is formed by the spatial pattern and distribution of the mature overstory vegetation in the 

bottom of the valley.   

 

2.6.4 Soils 

The soil within the valley at the reference reach is mapped as Megget sandy loam; however, soil profile 

characteristics most closely resemble Leaf silt loam.  The Leaf series consists of poorly drained soils that 
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formed from fine textured sediment deposits.  It is often located on broad flats having a slope ranging 

from level to 2%.  The surface layer is usually a dark gray silt loam 8 inches thick.  The subsoil is 

typically 60-80 inches thick with a gray silty clay in the upper part of the profile, light brownish gray silty 

clay in the middle, and a gray silty clay loam in the lower part.  The permeability of the soil is very slow, 

and it can have a high shrink swell.  Perhaps the most important characteristic of this unit are the possible 

inclusions of Bayboro, Lenoir, Rains, Grantham and Meggett (USDA, 1989).  The soil at this site is 

variable, most likely consisting of several map units.  Refer to the soil profile description for the wetland 

soil data plot in Appendix H for more detailed data.  
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3.0 Mitigation Site Selection and Justification  

3.1 Site Selection and Objectives 

Based on approval of the project by the Interagency Review Team (IRT) and subsequent approval by the 

Mitigation Banking Instrument (MBI), the site will produce 88 wetland restoration credits and 1350 

stream restoration credits as outlined below in Table 6.  Please refer to Figure 2 in Appendix C for a 

detailed plan view of the proposed design. 

Table 6 - Proposed Credits for Hofmann Forest Stream and Wetland Mitigation Bank 

 

 

 

3.2 Future Sustainability 

A permanent conservation easement will guarantee the perpetuity of the HFWMB.  Upon completion of 

the 7 year monitoring period, the N.C.S.U Board of Endowment will retain ownership of the property.  

The site will be managed by the N.C. State Natural Resources Foundation, Inc.  The site will be used as a 

resource for wetland education and wetland restoration design at N.C. State University. Given the current 

use of the Hofmann Forest as an environmental education resource, a great interest in preservation of the 

property will continue well into the future. 

 

 

 

 

 

 

 

 

 

Mitigation Measure Acreage Ratio Credit

Non-Riparian Wetland Restoration 88 1:1 88

Stream Restoration (linear feet) 3700 lf 1:1 3700

Total Stream Mitigation Credits 3700

Total Wetland Mitigation Bank Site Credits 88 1:1 88
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4.0 Mitigation Work Plan  

4.1 Site Preparation 

N.C. State Natural Resources Foundation, Inc. will be responsible for construction.  A local contractor 

with experience in restoration construction will be hired to carry out the actual construction and planting. 

The contractor will work from a set of construction plans drafted during the design process. 

Information on the design is included Appendix C. Information presented includes figures detailing  

features constructed for hydrologic restoration (e.g., microtopography, ditch plugs) and their location, 

planting schematics, and plan views for the stream and wetland restoration design. There are no utilities 

on the site. The earthwork for the project can be divided into three separate categories: the creation of 

microtopography for the non-riparian and wetland restoration areas, the installation of ditch plugs and 

culverts connecting the proposed site to Block 5 of the existing Hofmann Forest Wetland Mitigation 

Bank, and the stream restoration. Details such as staging and stockpiling areas will be identified on the 

construction plan set. Areas used for thru-ways for construction equipment are especially susceptible to 

soil compaction and will be appropriately flagged as to restrict any unnecessary equipment traffic over the 

site.  This will help to preserve soil porosity by reducing compaction and therefore promote better growth 

of planted species. The site has been inspected for potential invasive or exotic species.  They do not pose 

an existing threat, so no remediation will be required prior to construction.  

Given that the project will require the use of heavy equipment, the construction specifications for the 

project will specify the use of equipment with less than 5.5 psi in order to minimize soil compaction. 

Existing roads will be utilized as much as possible, and contractor supervision will ensure minimal impact 

to the existing ground surface where construction traffic will be required away from the stream restoration 

areas. Appropriate erosion control measures such as silt fencing and erosion control matting will be used 

where needed, as specified by a sediment and erosion control plan in the construction plan set.   

 

4.2 Timing 

Construction is anticipated to commence by late Fall 2009 or early 2010 and be completed by Spring 

2010.   Refer to Table 8 in Section 7.2 for a detailed breakdown of the project schedule. 
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4.3 Wetland Design Specifications and Characteristics 

4.3.1 Stream Restoration 

The headwater stream restoration for the proposed restoration site is not a traditional stream restoration 

design using currently accepted methods of stream restoration such as Dave Rosgen’s Natural Channel 

Design.  While not all of Rosgen’s data inputs and design parameters will be used, some general 

principles of natural channel design will be important.   Because the targeted natural reach lacks defined 

channel features, much of the data used in Rosgen’s methodology will not be possible to collect.  The 

reference reach at the croatan was chosen because it provides the most realistic model for what was 

historically present at the proposed restoration site.  Headwater streams, especially those originating in 

large pocosins on interstream divides, do not have much energy due to the flat landscape.  The absence of 

hydraulic energy supports poorly defined channel features.   In basic fluvial geomorphology, higher 

energy streams usually are capable of producing more defined in-channel and out-of-channel features.  

With Coastal Plain headwater streams in North Carolina, water is usually contained within some sort of 

depressional valley or swale, with a multi-thread or braided channel in the bottom of the swale.  The 

reference reach at the Croatan National Forest is this type of stream.   

 

Channel dimension or cross-sectional profile data was obtained from surveying the reference reach.  In 

terms of channel dimension, two important measurements were taken.  The first is the average depth of 

the valley.  The valley of the reference reach has an average depth of approximately 36 inches.  This 

measurement was taken from the top of the side slope of the valley to the ground surface at the thalweg of 

the channel.  The second important measurement is the channel depth, which was, on average,  is 12 

inches.  Refer to the cross-sectional valley and channel profiles provided in Appendix H.  The first 

profile, labeled “X-Section 1 Profile”, is the more upstream profile; therefore the channel is less define 

than “X-Section 2 Profile”.   By averaging the valley and channel depths for the two cross sections, the 

target design depth is 30 inches for the valley and 18 inches for the channel.  The total depth from the top 

of the valley to the bottom of the channel is 48 inches.   Another important design parameter obtained 

from the reference reach is the channel longitudinal profile.  The reference reach, according to the survey 

data (refer to the longitudinal profile provided in Appendix H), has a slope of 0.0079.  This is very 

minimal, but it serves as an important parameter for the design.  Refer to Figure 4 in Appendix C. for a 

cross sectional diagram of the proposed restored channel/valley. 

 

Channel pattern is also an important consideration in a design such as this.   Channel pattern was mainly 

determined using the new Coastal Plain Stream Guidance issued by the U.S. Army Corps of Engineers, 

Wilmington District and the N.C. Division of Water Quality in November, 2005 and high resolution 

digital elevation models of the proposed restoration site.  The new guidance was used to determine the 

width of the channels and valleys, and the digital elevation models were used to determine where they 

should go.  Figure 12 in Appendix A shows the imprint of the headwater stream valley, which is still 

evident even after the site was cleared, drained, and converted to agriculture in the 1970’s.  Years of field 

maintenance has not completely removed the imprint of the natural stream valley.  In Figure 12, the light 

green unit in the legend, labeled with an elevation of 47.5 – 48 feet, is the historic stream valley, or 

riparian area.  In contrast, the yellow unit, labeled with an elevation of 48.9 - 52 feet in, is the area 

surrounding the valley, or non-riparian area. 

 

Stream channel lengths were calculated using GIS analysis of aerial photos.  Two stream corridors, each 

with its own channel were delineated from the digital elevation model.  The northern-most proposed 

channel is 100 feet wide, 18 inches deep (from the valley floor), and 2000 linear feet in length.  The 

southern-most channel is 100 feet wide, 18 inches deep (from the valley floor), and 1200 feet in length.    

The total length for the proposed stream channel is 3700 linear feet.  
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4.3.2 Buffer Restoration 

 

There are no proposed buffers in this design.  Buffers are included in the 100 foot wide stream channel. 

 

4.3.3 Hydrologic Restoration 

The wetland design can be characterized by two major components.  The first component will be the 

restoration of a more natural wetland hydrologic regime.  This will be done in two ways.  Ditch plugs will 

be installed in strategic locations to adequately remove man-made agricultural drainage from the site.  In 

addition, three culverts will be installed under the road between Block 5 of the existing HFWMB and the 

north end of the proposed site.  These will connect the un-filled, ponded, lateral ditches in Block 5 and the 

un-filled, ponded lateral ditches which will be left after the restoration.  The culverts will provide an 

important hydrologic connection to the existing HFWMB by creating hydrologic continuity between the 

existing and proposed restoration sites.  This will help promote sheet flow and shallow subsurface flow 

during rain events.  Detailed plan sheets of culvert and ditch plug locations are provided in Appendix C.  

The second major alteration which will restore hydrology is the creation of microtopography throughout 

the proposed project area.  A tractor with a disc plow set at a minimal depth and the proper angle will 

plow the fields in a completely random pattern to produce slight microtopographical variation in ground 

surface.  This will not only reduce cost because it is a relatively inexpensive way to produce the same 

effect as other more complicated methods such as pit and mound creation, but it will also help to promote 

a more heterogeneous forest by distributing hydrophytic species responsive to microtopographical 

changes along that gradient. 

 

4.3.4 Vegetation Restoration 

A planting plan showing proposed plant community zones is provided in Appendix C.  As indicated in 

Section 2.5, the target plant community is a non-riverine wet hardwood forest.  This community was 

chosen as the optimal community for survival at the site due to combination of factors.  Due to its decline 

and the relatively small acreage remaining in North Carolina, the reference wetland (non-riverine wet 

hardwood forest) would be the most desirable community.  The overstory of the non-riverine wet 

hardwood forest is dominated by various species of oaks.  The riverine zone of the proposed restoration 

site will have a slightly different planting plan.  The target plant community is Schafale and Weakley’s 

1990 classification, Coastal Plain Small Stream Swamp (Blackwater Subtype).  The stream restoration 

areas and their accompanying riparian valleys will be planted with species from this community 

classification. Refer to Figure 1 in Appendix C for a map of the planting areas.      

According to Schafale and Weakley 1990, non-riverine wet hardwood forests are associated with “poorly 

drained loamy or claying mineral soils”, including the Pantego soil series.  The reference wetland at the 

Croatan National Forest is also dominated by Pantego soils.  Soil physical and chemical characteristics 

are important determinants of plant growth.  Species have affinities to certain soil types.  The reference 

wetland and the proposed restoration site both have the same soils, so the proposed restoration site should 

be suited for the target plant community.  Species lists from Schafale and Weakley 1990 for the non-
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riverine wet hardwood forest and the Coastal Plain Small Stream Swamp are provided in Tables 7 and 8 

below. 

 

Table 7 – Non-Riverine Wet Hardwood Forest Species 

Overstory Understory Shrub Vines Herbs

Quercus michauxii Carpinus caroliniana Lindera benzoin Bignonia capreolata Carex spp.

Quercus laurifolia Acer rubrum Persea palustris Toxicodendron radicans Saururus cernuus

Quercus pagoda Ilex opaca Leucothoe axillaris Campsis radicans Boehmeria cylindrica

Quercus falcada Asimina triloba Clethra alnifolia Berchemia scandens Woodwardia areolata

Liriodendron tulipifera Vaccinium corymbosum Vitis spp. Athyrium filix-femina

Liquidambar styraciflua Myrica cerifera Mitchella repens

Ulmus americana Arundinaria gigantea

Acer rubrum Sabal minor

Nyssa biflora Callicarpa americana

 

Table 8 – Coastal Plain Small Stream Swamp (Blackwater Subtype) Species 

Overstory Understory Shrub Vines

Taxodium distichum Carpinus caroliniana Leucothoe racemosa Toxicodendron radicans

Nyssa biflora Acer rubrum Leucothoe axillaris Smilax spp.

Liquidambar styraciflua Ilex opaca Itea virginica Vitis rotundifolia

Lirodendron tulipifera Magnolia virginiana Lyonia lucida Berchemia scandens

Acer rubrum Persea palustris Vaccinium elliottii

Quercus lyrata Cyrilla racemiflora Arundinaria gigantea

Quercus laurifilia

Quercus michauxii

Betula nigra

Ulmus americana

Pinus taeda

Pinus serotina  

 

Overstory, understory and species ordered from the nursery should be bare root seedlings. Shrub species 

should be 1-3 gallon containerized plants, if no bare root seedlings are available.  Nursery availability 

permitting, the overstory species will be planted according to the microtopographical pattern created by 

the disc plow.  This proposed planting process can be easily attained, given the proper contractor 

supervision by a trained botanist, wetland ecologist, or plant biologist.  More wet tolerant species such as 

Nyssa biflora and Quercus michauxii are more appropriate for the lower areas and less wet tolerant 

species such a Liriodendron tulipifera and Liquidambar styraciflua will be planted on the 

microtopographic highs.  Careful coordination between the tractor operator and planting contractor will 

be essential to determine the proper planting zones.  The microtopography should be created just prior to 

planting.   

The same method will be applied to the species in Table 8 below.  Within the constructed valleys, specie 

such at Taxodium distichum, and Nyssa biflora will be planted in the lower valley.  The sideslopes and 

shoulders of the valley slope will be planted with species such as Pinus serotina and Betula nigra.  

Thought will also be given to species present in the target communities that are available in local seed 
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banks.  Those include Liquidambar styraciflua, Pinus taeda and serotina, and Acer rubrum.  To reduce 

cost in purchasing seedlings, these species will most likely not be included in any nursery order. 
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4.3.5 Soil Restoration 

Minimal impact to the existing soils is expected in the construction phase.  Soil compaction is a major 

side-effect of many restoration construction activities.  It can have a detrimental effect on the integrity of 

the soil profile and associated physical properties.  Soil physical properties are very important 

determinants of hydrological and biological properties of an ecosystem.  Compacted soil often will inhibit 

hydraulic conductivity and plant growth.  In order to minimize soil compaction, well-defined, narrow 

paths will be marked for the access of heavy equipment to the areas receiving ditch plugs and those 

portions of the wind-rows that will be cleared.  The heavy equipment will be restricted to these marked 

access paths when not using the surrounding existing roads.  Upon completion of construction, the access 

paths will be “deep ripped” to help restore soil porosity and reverse soil compaction from the equipment.  

Construction access areas are shown in Figure 2 of Appendix D.  

 

 

4.3.6 Habitat Restoration 

Large and small woody debris will be incorporated at random to promote decomposition of biomass and 

early accumulation of organic matter.  Portions of the existing wind-rows will be cleared and graded 

down to the surrounding elevation.  The woody debris harvested from these areas will be distributed 

throughout the site.  It is important to note that the portions of the wind-rows where the spoil piles exceed 

a designated threshold ground elevation (2.5 feet higher than the average elevation the entire site) will be 

cleared. “Clearing” refers to harvesting of the vegetation to use as woody debris and grading of the spoil 

down to the existing elevation of the site.  The spoil from these portions of the wind-rows will be used for 

the ditch plugs.  The portions of the wind-rows that do not exceed this threshold elevation will be left 

alone to promote habitat and elevational diversity.  The threshold elevation was determined using 

professional judgement and observation of reference wetland.  Mounds greater than the threshold 

elevation would not be typically found in a natural non-riverine wet hardwood forest on a similar 

landscape position in the Coastal Plain of North Carolina. 

 

4.4 Water Balance 

The water balance was computed using the Pierce model (Appendix G). The proposed nonriverine and 

riverine wetlands will rely on precipitation as the primary input. Therefore, the Pierce Method was used to 

help determine the probability that the proposed wetlands would meet the hydrologic success criteria. The 

Pierce Method is a Microsoft Excel-based water budget analysis that predicts the depth of water present in 

a wetland over the course of a year, on a month-by-month basis (Pierce, 1993). 

The Pierce Method requires the following inputs: evapotranspiration rate (in/month), infiltration rate 

(in/month), precipitation (in/month), groundwater (in/month), runoff (in/month), Soil Conservation 

Service (SCS) curve number, watershed size (ac) and wetland size (ac). The course notebook for Planning 

Hydrology for Constructed Wetlands provided general information for the method. The curve number 

was calculated using the Soil Conservation Service’s (1986) Technical Release 55-Urban Hydrology for 

Small Watersheds.  Field data collection provided soils information and digital elevation modeling was 

used to calculate watershed size.  Refer to the report provided in Appendix E for information of how 

digital elevation models were used to delineate the watershed.   
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The monthly evapotranspiration rate was calculated for the proposed restoration site using the latitude and 

monthly average temperatures. The monthly infiltration rate for the soil type present on site was estimated 

given that the void ratio of the soil is 20% and assuming the permeability of the clayey soil is 0.8 inches 

per hour. USDA Soil Survey for Onslow County, NC gives a range of 0.6-2.0 in/hr.  Daily precipitation 

and temperature data was obtained from the Hofmann Forest (NHOF) Station of the N.C. State Climate 

Office’s  NC-CHRONOS  database. 

The Pierce Method does not rely on groundwater as a primary source of water for driving the wetland.  

Any shallow impermeable clay layers at the site would greatly decrease the effects of groundwater inflow, 

so groundwater effects were not considered. 

The runoff rate was calculated using a drainage program, TR55, where the SCS curve number was 

determined to be 78 based on the soil type of the proposed restoration site. The precipitation and runoff 

are added together to determine the total inflow into the wetland. The infiltration and evapotranspiration 

are added together to determine the total outflow from the wetland. The outflow is subtracted from the 

inflow to calculate the monthly change in water depth. The change in water depth is then added or 

subtracted to the depth of water present in wetland during the previous month to calculate the total depth 

of water in the wetland for the given month. 

Results of the Pierce modeling indicate that with normal rainfall the proposed wetland areas will meet the 

hydrologic success criteria during the spring growing season -- the wettest times of the year.  The 

modeling shows that the site will be drier in June through August with water returning in September as a 

result of more significant storm events and lower rates of evapotranspiration (Appendix G). The dryness 

during the latter part of the growing season is due to the high rates of evapotranspiration relative to 

precipitation input during that time of the year. It is important to note that TR-55 is in all likelihood 

underestimating the runoff amounts, but is the accepted model for water balance calculations.  
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5.0 Performance Standards 

The wetland mitigation area will be monitored quarterly for seven years following construction. 

Monitoring reports will be submitted annually.  

Six groundwater monitoring wells (Remote Data Systems 40 inch Ecotone) have been installed at the site.  

In addition to the data already collected, they will continue to monitor the water table elevation with daily 

readings taken throughout each year of monitoring.   The wells will be downloaded quarterly to ensure 

proper maintenance of the equipment and accurate data collection. 

Hydrologic success for the wetland will be based on the site achieving saturated soil conditions for a 

period equivalent to 12.5 percent of the growing season for Onslow County. The growing season for 

Onslow County, according to the WETS Station at the Hofmann Forest (#NC4144) occurs from March 18 

to November 16, a total of 243 days. In order to attain conditions suitable for the formation of wetland 

vegetation and hydric soils, the site should be saturated within 12 inches of the surface or inundated for a 

consecutive period equal to 30 days.  Groundwater data from the six on-site wells will be compared with 

the data collected from the two reference groundwater monitoring wells (Wide Open Pocosin and Block 5 

South).  Refer to Figure 2 in Appendix F for locations of the reference wells.  

Permanent vegetation plots will be established throughout the site to ensure a good representation of the 

site’s overall vegetation composition.  They will be monitored annually, preferably during the growing 

season in the month of September. The vegetative success of the wetland will be evaluated based on 

planted species densities and survival rates. Survival of woody species should be 320 trees/acre through 

year 3. 10% mortality is allowed in year 4, so the required survival rate will drop to 288 trees/acre.  

Another 10% mortality is allowed for year 5, thus vegetation monitoring will be considered successful if 

at least 260 stems/acre are surviving at the end of five years. Native volunteers will be included in the 

stem counts.  Invasive species are discussed in section 6.3 of this report. 

The success of the stream restoration will be dependent on functional measurement of the stream corridor 

during the monitoring period.  In order to achieve functionality, the stream should be capable of 

demonstrating overland, lateral flow during storm events and also exhibit base flow for some portion of 

the year (most likely not during the growing season).  Natural systems of this type should have the  

capability to support base flow during periods of ample precipitation (not during droughty years).  During 

the summer, particularly from June-August, evapotranspiration in these types of wetlands is extremely 

high and represents the major hydrologic output of the site’s water balance.  Therefore, the monitoring of 

base flow should be done during the winter or early spring when the water table is high enough to support 

base flow.   Specific quantitative metrics for duration of base flow and specific criteria for proof of 

overland flow can be negotiated and determined upon further evaluation. 
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6.0 Site Protection and Maintenance  

6.1 Responsible Parties 

The North Carolina State University Natural Resources Foundation, Inc. will be responsible for site 

protection, maintenance and any required remedial work throughout the seven-year monitoring period.  

 

6.2 Legal Protection 

The mitigation site will be protected by a recorded permanent conservation easement.  The fee title to the 

land will remain with the current landowner. A draft copy of the conservation easement is included in 

Appendix H. The conservation easement will protect the restored wetland project in perpetuity, and it will 

allow direct access to the restored streams and wetlands for monitoring and remedial work if necessary. 

The regulatory agencies will also have access for inspections as required. The easement will be finalized 

upon submittal and subsequent approval of the restoration plan. The conservation easement will be 

recorded at the Onslow County Clerk of Court’s office immediately after it is signed. The regulatory 

agencies may institute an enforcement action regarding easement violations and, if necessary, require the 

restoration of the easement area at the grantee’s expense. This enforcement clause will ensure that the 

restored wetland will be protected in perpetuity. This will allow for the establishment and maturation of 

the restored ecosystem. 

 

 

6.3 Maintenance Plan and Schedule  

The site will be assessed for any problem areas during the yearly vegetation monitoring visit. Problem 

areas will also be noted during other site visits. Items to be assessed include planted vegetation 

survivability, invasive vegetation control, potential hydrologic issues, and any issues associated with the 

newly constructed stream corridors.  Maintenance will occur annually after monitoring unless the action 

is high priority (for example, a ditch plug failure or excessive scouring in the stream valley). Any 

replanting of vegetation will take place during the dormant season.  
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7.0 Monitoring Plan  

7.1 Monitoring Report Content 

The primary monitoring contact will be Dr. Glenn Catts at the N.C. State University Department of 

Forestry and Environmental Resources. 

Vegetative sample plots will be quantitatively monitored during the growing season. 10m x 10m  plots 

will be established throughout the site.  In each plot, species composition and survival will be monitored. 

The plot corners will be located using a Global Positioning System (GPS).  The groundwater monitoring 

gauges will be maintained and downloaded quarterly. Graphical representations of the data will be 

presented in the yearly monitoring reports.  The restored stream corridors will also be thoroughly 

inspected to remediate any current or future problems.  Any problem areas will be assessed during the 

quarterly gauge download visits, outlined in the monitoring reports and addressed as appropriate. 

 

7.2 Timing/Notification of Completion (Proposed) 

 

Table 8- Project Timeline/Schedule 

 
Stage of Project Date

Permit Issuance October, 2009

Financial Assurances Posted November, 2009

Start of Construction December, 2009

Completion of Construction March, 2010

Submission of “as-built” drawings to IRT Within 60 days of construction completion

Completion of Legal and Recording Documents November, 2009

Anticipated Completion of 1
st
 Year Monitoring May, 2011

Anticipated Completion of 2
st
 Year Monitoring May, 2012

Anticipated Completion of 3
st
 Year Monitoring May, 2013

Anticipated Completion of 4
st
 Year Monitoring May, 2014

Anticipated Completion of 5
st
 Year Monitoring May, 2015

Anticipated Completion of 6
th

 Year Monitoring May, 2016

Anticipated Completion of 7
th

 Year Monitoring May, 2017
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8.0 Adaptive Management Plan 

The North Carolina State University Natural Resources Foundation, Inc. will be responsible for site 

protection, maintenance and any required remedial work throughout the 7-year monitoring period. A 

variety of remedial measure that can be undertaken to offset ecological trends that will detract from the 

goals of the restoration.  If the agreed requirements for vegetation do not meet the success criteria, then 

additional planting will be conducted when necessary.  If necessary, invasive or exotic species invasion 

will be handled with approved herbicide treatment.  If the site is not meeting the hydrologic success 

criteria, then additional measures can be taken to treat the problems where appropriate.   



Hofmann Forest Headwater Stream and Wetland Restoration Page 24 

Onslow County, North Carolina March 2009 

 

9.0 Financial Assurances  

To ensure that the wetland restoration plan and construction will be completed as designed and in a timely 

manner, the N.C. Natural Resources Foundation, Inc. will create an escrow account for the total cost of 

project development based on a construction cost estimate from the designer or the designated contractor 

(TBD) and the seven year monitoring period. The escrow account will be for the full amount of project 

construction. The escrow account will be in place until the project is completed. 
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Appendix B. Photographs 



 

 
 

Photo 1. Ditch Plug on the Existing Wetland Mitigation Bank.   
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 2. Proposed Wetland Mitigation Bank Looking South from Northern Boundary 
(Photo Courstesy of Glenn Catts) 



 

 
 

Photo 3. Lateral Ditch Looking South Just West of Well Transect 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 4. Surface Saturation Near Well 3  
(Photo Courtesy of Glenn Catts) 

 



 

 
 

Photo 5. Ditch Along Backside of Tract Looking South Just East of Well 1 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 6. Groundwater Recharge Upstream in Watershed 48 hours after Precipitation Event 
(Photo Courtesy of Glenn Catts) 

 

 



 

 
 

Photo 7.  Groundwater Monitoring Well 5, Looking South 
 

 

 
 

Photo 8. Existing Site Looking South Along Sopp Hollow Road 
(Photo Courtesy of Glenn Catts) 

 



 

 
 

Photo 9. Overland Flow in Upstream Area of Historic Stream Corridor 
(Photo Courtesy of Glenn Catts) 

 

 
 

Photo 10. Convergence of 3 Ditches at Southeast Corner of Proposed Site, Looking Northwest 
(Photo Courtesy of Glenn Catts) 

  

 



 

 
 

Photo 11. Surface Saturation Near Well 3 Location 
(Photo Courtesy of Glenn Catts) 

 

 

 
 

Photo 12. Surface Saturation Looking East Standing Between Well 3 and Well 4 Locations 
(Photo Courtesy of Glenn Catts) 

 

 



 

 
 

Photo 13.  Acer rubrum near Well 4 Location, Looking West (Downstream) Along Historic Stream Corridor 
(Photo Courtesy of Glenn Catts) 

 

 

 
 

Photo 14. Looking Across West Drainage Ditch To Historic Stream Channel, Just West of Well 4  
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Appendix E. Digital Elevation Model and Watershed Delineation 



 

 

 

 

 

 

 

Appendix F. Groundwater Monitoring Guage Data 



 

 

 

 

 

 

 

Appendix G. Pierce Hydrologic Analysis 



 

 

 

 

 

 

 

Appendix H. Stream Reference Reach Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Appendix I. Draft Permanent Conservation Easement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 

MODEL CONSERVATION EASEMENT 

January 18, 2001 

Rev’d October 16, 2002 

Rev’d August, 2003 

 

Model Conservation Easement for use in preserving mitigation property. Language in italics is instructional, and 

should be deleted when site-specific Conservation Easement is prepared.  

 

PERMANENT CONSERVATION EASEMENT  

THIS CONSERVATION EASEMENT (“Conservation Easement”) made this ____ day of 

__________________, 200_ by and between ________________________,  

(“Grantor”) and ____________________________________ (Grantee).  

The designation Grantor and Grantee as used herein shall include said parties, their heirs, successors and assigns, and 

shall include singular, plural, masculine, feminine or neuter as required by context.  

 

RECITALS  

WHEREAS, Grantor owns in fee simple certain real property situated, lying and being in 

_______________________ County, North Carolina, more particularly described in Exhibit A attached hereto and 

incorporated herein (“Property”);  

 

WHEREAS, Grantee is [either a public body of this state, an agency of the United States, or a nonprofit corporation 

or trust whose purpose is the conservation of property], and is qualified to be the Grantee of a conservation easement 

pursuant to N.C. Gen. Stat. § 121-35;  

 

WHEREAS, Grantor and Grantee recognize the conservation, scenic, natural, or aesthetic value of the property in its 

natural state, which includes the following natural communities: [describe by wetland and/or stream type, as well as 

any associated buffers or upland communities]. The purpose of this Conservation Easement is to maintain wetland 

and/or riparian resources and other natural values of the Property, and prevent the use or development of the 

Property for any purpose or in any manner that would conflict with the maintenance of the Property in its natural 

condition.  

 

[ For use when the mitigation is offered for impacts of a single individual or general permit use] WHEREAS, the 

preservation of the Property is a condition of Department of the Army permit Action ID ______________ issued by 

the Wilmington District Corps of Engineers, required to mitigate for unavoidable stream and/or wetland impacts 

authorized by that permit. Grantor and Grantee agree that third-party rights of enforcement shall be held by the U.S. 

Army Corps of Engineers, Wilmington District  



 

(Corps, to include any successor agencies), and that these rights are in addition to, and do not limit, the rights of 

enforcement under said permit.  

 

[Alternate paragraph for use when the conservation easement supports a mitigation bank] WHEREAS, the 

preservation of the Property is required by a Mitigation Banking Instrument for the [Name of Bank], Department of 

the Army Action ID [Action ID number for the mitigation bank]. The Mitigation Bank is intended to be used to 

compensate for unavoidable stream and/or wetland impacts authorized by permits issued by the Department of the 

Army. Grantor and Grantee agree that third-party rights of enforcement shall be held by the U.S. Army Corps of 

Engineers, Wilmington District (Corps, to include any successor agencies), and that these rights are in addition to, 

and do not limit, the rights of the parties to the Mitigation Banking Instrument.  

 

NOW, THEREFORE, for and in consideration of the covenants and representations contained herein and for other 

good and valuable consideration, the receipt and legal sufficiency of which is hereby acknowledged, Grantor hereby 

unconditionally and irrevocably grants and conveys unto Grantee, its heirs, successors and assigns, forever and in 

perpetuity a Conservation Easement of the nature and character and to the extent hereinafter set forth, over the 

Property described on Exhibit A, together with the right to preserve and protect the conservation values thereof, as 

follows:  

 

ARTICLE I.  

DURATION OF EASEMENT  

 

This Conservation Easement shall be perpetual. This conservation Easement is an easement in gross, runs with the 

land and is enforceable by Grantee against Grantor, Grantor’s personal representatives, heirs, successors and assigns, 

lessees, agents and licensees.  

 

ARTICLE II.  

PROHIBITED AND RESTRICTED ACTIVITIES  

 

Any activity on, or use of, the Property inconsistent with the purpose of this Conservation Easement is prohibited. 

The Property shall be preserved in its natural condition and restricted from any development that would impair or 

interfere with the conservation values of the Property.  

Without limiting the generality of the foregoing, the following activities and uses are expressly prohibited, restricted 

or reserved as indicated hereunder:  

 

A. Disturbance of Natural Features. Any change disturbance, alteration or impairment of the natural features of the 

Property or any introduction of non-native plants and/or animal species is prohibited.  



 

B. Construction. There shall be no constructing or placing of any building, mobile home, asphalt or concrete 

pavement, billboard or other advertising display, antenna, utility pole, tower, conduit, line, pier, landing, dock or any 

other temporary or permanent structure or facility on or above the Property.  

 

C. Industrial, Commercial and Residential Use. Industrial, residential and/or commercial activities, including any 

right of passage for such purposes are prohibited.  

 

D. Agricultural, Grazing and Horticultural Use. Agricultural, grazing, animal husbandry, and horticultural use of the 

Property are prohibited.  

 

E. Vegetation. There shall be no removal, burning, destruction, harming, cutting or mowing of trees, shrubs, or other 

vegetation on the Property.  

 

F. Roads and Trails. There shall be no construction of roads, trails or walkways on the property; nor enlargement or 

modification to existing roads, trails or walkways.  

 

G. Signage. No signs shall be permitted on or over the Property, except the posting of no trespassing signs, signs 

identifying the conservation values of the Property, signs giving directions or proscribing rules and regulations for 

the use of the Property and/or signs identifying the Grantor as owner of the property.  

 

H. Dumping or Storage. Dumping or storage of soil, trash, ashes, garbage, waste, abandoned vehicles, appliances, 

machinery or hazardous substances, or toxic or hazardous waste, or any placement of underground or aboveground 

storage tanks or other materials on the Property is prohibited.  

 

I. Excavation, Dredging or Mineral Use. There shall be no grading, filling, excavation, dredging, mining or drilling; 

no removal of topsoil, sand, gravel, rock, peat, minerals or other materials, and no change in the topography of the 

land in any manner on the Property, except to restore natural topography or drainage patterns.  

 

J. Water Quality and Drainage Pattern. There shall be no diking, draining, dredging, channeling, filling, leveling, 

pumping, impounding or related activities, or altering or tampering with water control structures or devices, or 

disruption or alteration of the restored, enhanced, or created drainage patterns. In addition, diverting or causing or 

permitting the diversion of surface or underground water into, within or out of the easement area by any means, 

removal of wetlands, polluting or discharging into waters, springs, seeps, or wetlands, or use of pesticide or biocides 

is prohibited.  

 

K. Development Rights. No development rights that have been encumbered or extinguished by this Conservation 

Easement shall be transferred pursuant to a transferable development rights scheme or cluster development 

arrangement or otherwise.  

 

L. Vehicles. The operation of mechanized vehicles, including, but not limited to, motorcycles, dirt bikes, all-terrain 

vehicles, cars and trucks is prohibited. [The Corps will generally allow the use of vehicles on existing roads provided 

those roads are  



 

identified by reference to a recorded map showing their location, configuration, and size.]  

 

M. Other Prohibitions. Any other use of, or activity on, the Property which is or may become inconsistent with the 

purposes of this grant, the preservation of the Property substantially in its natural condition, or the protection of its 

environmental systems, is prohibited.  

 

ARTICLE III  

GRANTOR’S RESEVERED RIGHTS  

 

The Grantor expressly reserves for himself, his personal representatives, heirs, successors or assigns, the right to 

continue the use of the property for all purposes not inconsistent with this Conservation Easement, including, but not 

limited to, the right to quiet enjoyment of the Property, the rights of ingress and egress, the right to hunt, fish, and 

hike on the Property, the right to sell, transfer, gift or otherwise convey the Property, in whole or in part, provided 

such sale, transfer or gift conveyance is subject to the terms of, and shall specifically reference, this Conservation 

Easement.  

 

[For use when mitigation work (approved or required restoration, creation, or enhancement)is to be done on the 

property]Notwithstanding the foregoing Restrictions, Grantor reserves for Grantor, its successors and assigns, the 

right to construct wetland and stream mitigation on the Property, in accordance with the [describe mitigation plan by 

title, date and permit action id if a single mitigation site; if a mitigation bank, include the language “detailed 

mitigation plan approved in accordance with the Mitigation Banking Instrument for 

the__________________________________Mitigation Bank.]  

 

ARTICLE IV.  

GRANTEE’S RIGHTS  

 

The Grantee or its authorized representatives, successors and assigns, and the Corps, shall have the right to enter the 

Property at all reasonable times for the purpose of inspecting said property to determine if the Grantor, or his 

personal representatives, heirs, successors, or assigns, is complying with the terms, conditions, restrictions, and 

purposes of this Conservation Easement. The Grantee shall also have the right to enter and go upon the Property for 

purposes of making scientific or educational observations and studies, and taking samples. The easement rights 

granted herein do not include public access rights.  

 

ARTICLE V  

ENFORCEMENT AND REMEDIES  

 

A. To accomplish the purposes of this Easement, Grantee is allowed to prevent any activity on or use of the Property 

that is inconsistent with the purposes of this Easement and to require the restoration of such areas or features of the 

Property that may be damaged by such activity or use. Upon any breach of the terms of this Conservation  



 

Easement by Grantor that comes to the attention of the Grantee, the Grantee shall notify the Grantor in writing of 

such breach. The Grantor shall have 30 days after receipt of such notice to correct the conditions constituting such 

breach. If the breach remains uncured after 30 days, the Grantee may enforce this Conservation Easement by 

appropriate legal proceedings including damages, injunctive and other relief. Notwithstanding the foregoing, the 

Grantee reserves the immediate right, without notice, to obtain a temporary restraining order, injunctive or other 

appropriate relief if the breach of the term of this Conservation Easement is or would irreversibly or otherwise 

materially impair the benefits to be derived from this Conservation Easement. The Grantor and Grantee acknowledge 

that under such circumstances damage to the Grantee would be irreparable and remedies at law will be inadequate. 

The rights and remedies of the Grantee provided hereunder shall be in addition to, and not in lieu of, all other rights 

and remedies available to Grantee in connection with this Conservation Easement. The costs of a breach, correction 

or restoration, including the Grantee’s expenses, court costs, and attorneys’ fees, shall be paid by Grantor, provided 

Grantor is determined to be responsible for the breach. The Corps shall have the same right to enforce the terms and 

conditions of this easement as the Grantee.  

 

B. No failure on the part of the Grantee to enforce any covenant or provision hereof shall discharge or invalidate 

such covenant or any other covenant, condition, or provision hereof or affect the right to Grantee to enforce the same 

in the event of a subsequent breach or default.  

 

C. Nothing contained in this Conservation Easement shall be construed to entitle Grantee to bring any action against 

Grantor for any injury or change in the Property resulting from causes beyond the Grantor’s control, including, 

without limitation, fire, flood, storm, war, acts of God or third parties, except Grantor’s lessees or invitees; or from 

any prudent action taken in good faith by Grantor under emergency conditions to prevent, abate, or mitigate 

significant injury to life, damage to property or harm to the Property resulting from such causes.  

 

ARTICLE VI  

MISCELLANEOUS  

 

A. Warranty. Grantor warrants, covenants and represents that it owns the Property in fee simple, and that Grantor 

either owns all interests in the Property which may be impaired by the granting of this Conservation Easement or 

that there are no outstanding mortgages, tax liens, encumbrances, or other interests in the Property which have not 

been expressly subordinated to this Conservation Easement. Grantor further warrants that Grantee shall have the use 

of and enjoy all the benefits derived from and arising out of this Conservation Easement, and that Grantor will 

warrant and defend title to the Property against the claims of all persons.  



 

B. Subsequent Transfers. The Grantor agrees to incorporate the terms of this Conservation Easement in any deed or 

other legal instrument that transfers any interest in all or a portion of the Property. The Grantor agrees to provide 

written notice of such transfer at least thirty (30) days prior to the date of the transfer. The Grantor and Grantee agree 

that the terms of this Conservation Easement shall survive any merger of the fee and easement interests in the 

Property or any portion thereof and shall not be amended, modified or terminated without the prior written consent 

and approval of the Corps.  

 

C. Assignment. The parties recognize and agree that the benefits of this Conservation Easement are in gross and 

assignable provided, however that the Grantee hereby covenants and agrees, that in the event it transfers or assigns 

this Conservation Easement, the organization receiving the interest will be a qualified holder under N.C. Gen. Stat. § 

121-34 et seq. and § 170(h) of the Internal Revenue Code, and the Grantee further covenants and agrees that the 

terms of the transfer or assignment will be such that the transferee or assignee will be required to continue in 

perpetuity the conservation purposes described in this document.  

 

D. Entire Agreement and Severability. This instrument sets forth the entire agreement of the parties with respect to 

the Conservation Easement and supersedes all prior discussions, negotiations, understandings or agreements relating 

to the Conservation Easement. If any provision is found to be void or unenforceable by a court of competent 

jurisdiction, the remainder shall continue in full force and effect.  

 

E. Obligations of Ownership. Grantor is responsible for any real estate taxes, assessments, fees, or charges levied 

upon the Property. Grantor shall keep the Property free of any liens or other encumbrances for obligations incurred 

by Grantor. Grantee shall not be responsible for any costs or liability of any kind related to the ownership, operation, 

insurance, upkeep, or maintenance of the Property, except as expressly provided herein. Nothing herein shall relieve 

the Grantor of the obligation to comply with federal, state or local laws, regulations and permits that may apply to 

the exercise of the Reserved Rights.  

 

F. Extinguishment. In the event that changed conditions render impossible the continued use of the Property for the 

conservation purposes, this Conservation Easement may only be extinguished, in whole or in part, by judicial 

proceeding.  

 

G. Eminent Domain. Whenever all or part of the Property is taken in the exercise of eminent domain so as to 

substantially abrogate the Restrictions imposed by this Conservation Easement, Grantor and Grantee shall join in 

appropriate actions at the time of such taking to recover the full value of the taking, and all incidental and direct 

damages due to the taking.  

 

H. Proceeds. This Conservation Easement constitutes a real property interest immediately vested in Grantee. In the 

event that all or a portion of this Property is sold, exchanged, or involuntarily converted following an extinguishment 

or the exercise of eminent domain, Grantee shall be entitled to the fair market value of this Conservation  



 

Easement. The parties stipulate that the fair market value of this Conservation Easement shall be determined by 

multiplying the fair market value of the Property unencumbered by this Conservation Easement (minus any increase 

in value after the date of this grant attributable to improvements) by the ratio of the value of this easement at the time 

of this grant to the value of the Property (without deduction for the value of this Conservation Easement) at the time 

of this grant. The values at the time of this grant shall be the values used, or which would have been used, to 

calculate a deduction for federal income tax purposes, pursuant to Section 170(h) of the Internal Revenue Code 

(whether eligible or ineligible for such a deduction). Grantee shall use its share of the proceeds in a manner 

consistent with the purposes of this Conservation Easement.  

 

I. Notification. Any notice, request for approval, or other communication required under this Conservation Easement 

shall be sent by registered or certified mail, postage prepaid, to the following addresses (or such address as may be 

hereafter specified by notice pursuant to this paragraph):  

To Grantor:  

[Name, address and fax number]  

To Grantee:  
[Name, address and fax number]  

To the Corps:  
[Name, address and fax number]  

 

J. Failure of Grantee. If at any time Grantee is unable or fails to enforce this Conservation Easement, or if Grantee 

ceases to be a qualified grantee, and if within a reasonable period of time after the occurrence of one of these events 

Grantee fails to make an assignment pursuant to this Conservation Easement, then the Grantee’s interest shall 

become vested in another qualified grantee in accordance with an appropriate proceeding in a court of competent 

jurisdiction.  

 

K. Amendment. This Conservation Easement may be amended, but only in a writing signed by all parties hereto, and 

provided such amendment does not affect the qualification of this Conservation Easement or the status of the 

Grantee under any applicable laws, and is consistent with the conservation purposes of this grant.  

 

L. [For use if there is a document describing the current condition of the property. The language provided is 

applicable if there is a mitigation plan that accurately describes the current condition and uses of the property. If 

there is not such a plan, another document we agree is accurate and can be identified and is in our files can be 

referenced.]Present Condition of the Property. The wetlands, scenic, resource, environmental, and other natural 

characteristics of the Property, and its current use and state of improvement, are described in Section ___, Appendix 

B of the Mitigation Plan,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix J.  Economic Analysis 



 

dated ________________, prepared by Grantor and acknowledged by the Grantor and Grantee to be complete and 

accurate as of the date hereof. Both Grantor and Grantee have copies of this report. It will be used by the parties to 

assure that any future changes in the use of the Property will be consistent with the terms of this Conservation 

Easement. However, this report is not intended to preclude the use of other evidence to establish the present 

condition of the Property if there is a controversy over its use.  

 

TO HAVE AND TO HOLD the said rights and easements perpetually unto Grantee for the aforesaid purposes.  

 

IN TESTIMONY WHEREOF, the Grantor has hereunto set his hand and seal, the day and year first above written.  

[Signatures of the Grantor and Grantee in appropriate form] 




