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Powell Property Wetland and Stream Mitigation 
 
1.0 Introduction 
  
The North Carolina Department of Environment and Natural Resources Ecosystem 
Enhancement Program has selected the property originally owned by Ella and Pierce 
Powell for wetland/stream restoration to partially fulfill the Request for Proposals (RFP):  
Full Delivery Project Chowan River Basin, RFP 16-D06065.  An option for an easement 
purchase by Albemarle Restorations, LLC was signed by the landowners on March 8, 
2006 for this full delivery contract.  The purpose of the RFP and subsequent contract(s) 
awarded by EEP are to provide compensatory stream, wetland and/or buffer mitigation 
within the Chowan River Basin, Cataloging Unit 03010203.  Albemarle Restorations, 
LLC entered into a contract with the State of North Carolina on July 11, 2006 (Contract 
No. D06065-B) to deliver 48.4 wetland mitigation units and 3,310 stream mitigation units 
on the Powell project site. A conservation easement was recorded on the 90 acres 
encompassing this project on December 28, 2006 at the Bertie County Courthouse and is 
provided in Appendix B.   Per the request of EEP following the initial Restoration Plan 
submittal, a comprehensive analysis of the site and underlying soils was performed, and 
the U.S. Army Corps of Engineers was consulted.  It was agreed by all parties involved 
that the project be redesigned to include wetland restoration only on areas that exhibit 
strong hydric soil characteristics.   
 
Albemarle Restorations, LLC has redesigned the restoration plan and now proposes to 
restore a total of 48.4 acres of riverine wetlands (48.4 Wetland Mitigation Units, 
WMU’s) and 3,310 linear feet of stream restoration (3,310 Stream Mitigation Units, 
SMU’s).  To maximize available restoration credits and allow for continuity, the design 
incorporates several hundred feet of swamp at the head of the southern two swamp runs 
where swamp run morphology will be constructed but will receive wetland restoration 
credit.  This will provide a more diverse and complete wetland system throughout the 
site.   
 
The site was chosen in part because of its location in a targeted watershed and because it 
provides the opportunity to add contiguous diverse wetland habitat to a high quality 
forested wetland system directly adjacent to the project area. Additionally, the site was 
selected because of the presence of hydric soils, and the extensive drainage system 
(ditches & tiles) designed to provide surface and subsurface drainage of highly degraded 
headwater streams. Previous site visits also revealed high water marks from frequent 
overbank flooding and widespread wet soil conditions.   
 
The property is located on Meadow Road (State Road 42) near Buzzards Crossroads, 
Bertie County, North Carolina.  The Powell Property is in the Ahoskie Creek sub-
watershed (USGS Catalog Unit 03010203050011), a Targeted Local Watershed.  The +/- 
378-acre property is currently in agricultural production, located at the headwaters of 
Quioccosin Swamp, and is contiguous with nearby forested wetland areas.  The 
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conversion of the 90-acre project area from agricultural use to a swamp run/riverine 
wetland community will create a vegetated corridor within the project area linking 
upstream forested wetlands with Quioccosin Swamp, making this a practical and 
environmentally beneficial restoration project. 
 
2.0 Project Goals and Objectives    
 
The restoration plan has been developed based on studying reference wetlands and 
streams immediately adjacent to the site and within the coastal plain of North Carolina, 
and utilizing over 50 years of combined wetland restoration experience brought forth by 
the principals of Albemarle Restorations, LLC. The baseline goals of the project are to 
restore a headwater stream system (swamp run) and its associated riverine wetlands 
representative of swamps found throughout the upper coastal plain of North Carolina and 
the Chowan River Basin. Beyond that, the goals and objectives are as follows: 
 

1) Provide floodflow attenuation. 
2) Provide water quality improvement through sediment, toxicant, and nutrient 

retention and reduction.   
3) Alleviate downstream flooding issues by lessening the effect of pulse or 

flashy flows. 
4) Provide shading through long-term forest cover to reduce algae growth and 

associated low dissolved oxygen levels in surface water moving through the 
site. 

5) Produce and export wildlife food sources. 
6) Create wildlife habitat and recreational opportunities. 

 
3.0 Site Location 
 
The 90-acre project site is located in the eastern portion of the Powell property, in the 
Ahoskie Creek sub-watershed (USGS Catalog Unit 03010203050011).  The restoration site 
encompasses the headwaters of Quioccosin Swamp, a tributary to Ahoskie Creek.  The 
site is accessed via an existing farm lane off of Meadow Road.  Figure 1 is a vicinity 
map found in Appendix A.  Downstream from the site, Quioccosin Swamp runs almost 
entirely through wooded areas containing extensive wetlands before joining Stony Creek 
and eventually Ahoskie Creek.  The existing ditches and the proximity of the site to 
nearby forested areas on the most recent available GIS aerial photos of the area are 
shown on Figure 2 in Appendix A.   
  
 
 
4.0 General Watershed Description 
 
The project site is located in Targeted Local Watershed USGS Catalog Unit 
03010203050011, Ahoskie Creek, which lies in Sub-basin 03-01-01, the Upper Chowan 
River.  The following information was extrapolated from the Chowan River Basinwide 
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Water Quality Management Plan, 1997.  Forest/wetlands constitute 73% of the land area 
in Sub-basin 03-01-01, while 24% is agricultural, and 2% is surface water.  In 1990, the 
population in this 579 square mile sub-basin was estimated at 24,884 people.  Ahoskie 
Creek, into which Quioccosin Swamp eventually drains, was considered partially 
supporting its uses in 1995.    
 
5.0 Existing Site Conditions 
 
The Powell farm consists of approximately 378 +/- acres, 90 of which are designated for 
this project site.  These 90 acres are located within the eastern portion of the farm.  This 
area is presently bisected by a large drainage ditch that runs south to north and forms the 
headwaters of Quioccosin Swamp.  There are also several small ditches that intersect the 
project area contributing flow to the main ditch.  They are currently bordered by 
agricultural fields on all sides.  Degradation to the channels and surrounding areas by past 
agricultural activities, including channel straightening and planting of row crops up to the 
channel edges, allows excessive nutrient and sediment accumulation in the channels.  
These past activities have also served to reduce the flood flow attenuation capabilities of 
the channels.  Appendix C contains photographs taken during a recent site visit, showing 
the degradation of the channel and the proximity of tilled ground.  The site is not located 
within a FEMA regulated floodplain, therefore floodplain requirements are not addressed 
in this restoration plan.  
 

5.1 Soils 
 
Soils examined at various locations throughout the project site in fall of 2006 
exhibited strong hydric indicators, including sulfitic odor and deep gray color.  
The majority of the soils on-site are mapped with the Lynchburg and Raines 
series, with smaller areas of Wehadkee and Goldsboro series also mapped on-site.   

The Raines series consist of poorly drained soils formed in loamy marine and 
fluvial sediments.  The Lynchburg series consists of somewhat poorly drained 
soils formed in loamy marine and fluvial sediments.  The seasonal high water 
table is the major limitation of these soils.  The Wehadkee series, encompassing a 
small area at the downstream terminus of the project area, consists of very deep 
poorly drained soils on floodplains, formed in loamy sediments.  These soils are 
frequently flooded and are found along the Quiocossin Swamp. The Goldsboro 
series, found in small inclusions within the project site consist of moderately well 
drained soils that formed in loamy marine and fluvial sediments.   

An extensive network of ditches and drainage tile has been in place within the 
Powell project area for well over 30 years to promote drainage.  Appendix E 
shows the network of ditches and drainage tile, the locations of which are shown 
on the Conservation Plan Map produced by the Bertie Soil & Water Conservation 
District, dated February 3, 1978, a copy of which is also included in Appendix E.   
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The complex of Raines and Lynchburg soils on the project site are situated on 
nearly the same elevations, as the site is extremely flat, save for the main ditch 
which bisects the project site.  The Goldsboro series is situated on areas that are 
slightly higher and/or have a slightly greater slope than the surrounding 
Raines/Lynchburg complex, resulting in a more moderately well drained character 
than the Raines and Lynchburg areas.  The Raines series generally follows the 
historic drainage pattern of the swamp runs which formerly drained the site and 
are bordered by the Lynchburg series which historically (greater than 50 years 
ago) functioned as riverine wetlands.  The extensive drainage network of ditches 
and tile on the site indicates the site was poorly to very poorly drained prior to it 
being cleared and drained for agriculture.  

At the request of EEP, Albemarle Restorations engaged the services of a licensed 
Soil Scientist to perform an assessment of the soils on-site.  Mr. Steven Stokes       
with KCI, Inc., performed an evaluation of the site to determine the extent and 
character of hydric soils on the site in November, 2007.  Mr. Stokes’ findings 
indicated much of the Goldsboro Series and portions of the Lynchburg series did 
not exhibit strong hydric soil characteristics.  Per recommendations provided by 
Mr. Bill Biddlecome of the US Army Corps of Engineers through written and 
verbal communications, areas not showing hydric soil characteristics within the 
project site are not proposed for restoration, nor is restoration credit proposed for 
these areas.  Mapping of the hydric soils within the project area is provided on 
sheet H-1 of the Restoration Design Plan Sheets.    

  
5.2 Hydrology 
 
The project site is currently intersected by several drainage ditches.  The areas 
within the easement area proposed for restoration are mapped and field verified as 
having hydric soils with a seasonally high water table and low hydraulic 
conductivity which allows surface and subsurface water to be retained for long 
periods during the growing season.  The Hydric Code for both soils is 2B3 
meaning they are poorly to very poorly drained and saturated for a significant 
period during the growing season.  Hydrology is similar to conditions at the 
reference site and the desired wetland hydrology should be achieved quickly after 
the site grading is completed.  In addition to the ditches currently draining the site, 
there is an extensive drain tile system installed to allow row crop farming.  The 
overall drainage area to the site is approximately 870 acres, with approximately 
630 acres of drainage area contributing to the main ditch entering the site near the 
southeastern corner, approximately 80 acres contributing to the ditch entering the 
site from the south, and approximately 160 acres contributing to the ditch entering 
the site from the southwest.  
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5.3 Topography and Adjoining Land Uses 
 
The topography of the project site is extremely flat, with slightly lower elevations 
on the eastern and northern sides.  Elevations of the project area vary from 55.0 
feet to 60.0 feet at the bottom of the ditches to 64.0 feet at the highest points of 
the project area.  Surrounding properties of the project site that are within the 
project site’s drainage area are mapped as agricultural fields or timberland.   

 
5.4 Threatened/Endangered Species and Existing Vegetation 

 
On August 3, 2006 letters (see Appendix B) were sent by Albemarle 
Restorations, LLC to the U.S. Fish and Wildlife Service Ecological Services 
Office and the North Carolina Wildlife Resources Commission requesting a 
project review for coordination under the Endangered Species Act, the Fish and 
Wildlife Coordination Act, and the Migratory Bird Treaty Act.  Albemarle 
Restorations, LLC received no response to either letter.  A review of Bertie 
County’s Threatened and Endangered Species list shows one threatened and two 
endangered species exist in the county.  The bald eagle (Haliaeetus 
leucocephalus) is the one threatened species which occurs in the county.  While 
the possibility of an eagle occurring on the site exists due to their migratory 
nature, the current habitat is not conducive to long term stays.  The red-cockaded 
woodpecker (Picoides borealis) is listed as endangered in the county.  However, 
the mature stands of Longleaf pine which the woodpecker requires do not exist 
anywhere on the property.  The other endangered species found in the county, the 
shortnose sturgeon (Acipenser brevirostrum), could not inhabit the shallow waters 
of the project site.  

 
The only existing vegetation within the project area consists of soybeans, cotton, 
and corn grown for agricultural purposes.  Any native vegetation present is 
incidental and on a scale that is not measurable for the purposes of this report. 
 
5.5     Jurisdictional Wetlands 
 
Aerial photographs reviewed from the Bertie County Soil Conservation Office for 
the years 1938, 1954, and 1970 show that the Powell property was in agricultural 
use at those times, similar to its current state.  The extensive ditching and soil 
classes on site indicate that the project area was historically a swamp run and 
wetland complex.  All cropland within the project area is classified as Prior 
Converted Cropland by the Bertie County Soil Conservation District.  As with 
other similar projects, an application will be made to the U.S. Army Corps of 
Engineers (COE) and the North Carolina Division of Water Quality when the 
Restoration Plan has been completed and approved by EEP.  Impacts to the 
stream/ditches are considered a conversion of wetland type from waters to 
vegetated wetlands.  Normally this conversion and relocation of Waters is 
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authorized under Nationwide Permit #27, Stream and Wetland Restoration 
Activities. 

 
5.6 Historic Preservation 
 
On August 17, 2006 Ecotone, Inc. received a letter (see Appendix B) from the 
North Carolina Department of Cultural Resources State Historic Preservation 
Office concerning the subject site.  The letter from the above agency states that 
“there are no known archaeological sites within the proposed project area.”  
 

6.0 Reference Wetlands/Stream 
 
A representative plot of a tributary to Quioccosin Swamp, located on the Powell property 
directly adjacent to the project site, is proposed as the reference site for this project.  The 
site consists of a wetland/swamp run with wetland hydrology and flora typical of coastal 
plain wetland systems within the same physiographic region.  The site proposed is 
located approximately 135 feet northwest of the northwestern corner of the project area. 
See Appendix C for location of the reference site.  This is a wetland site typical of a 
forested wetland that would be found throughout the coastal plain in North Carolina.    
 

6.1 Hydrological Characterization 
 
The hydrology of the site is seasonally or semi-permanently inundated or 
saturated during the growing season. During the January 2008 site visit, the 
swamp run and the adjacent wetlands were saturated within 6 inches of the 
surface.  The hydrology appears to be derived from a combination of a high 
groundwater table, slow permeability, and frequent overbank flooding.   
 
6.2 Soil Characterization 
 
The soils at the site were mapped Rains sandy loam, 0-2 percent slopes, and 
poorly drained.  Field observations confirmed this mapped type.  Water was found 
at a depth of 14 inches and the soil was saturated at 6 inches.  At the reference 
site, primary hydrologic indicators such as drainage patterns, soil saturation in the 
upper layers, oxidized root channels, and water stained leaves were observed.  A 
formal sampling plot and detailed soil profiles were taken in April 2008 by Aston 
Soil Works, Inc.  Four soil borings were measured and detailed profiles were 
documented for each boring.  Horizon A was found at a depth of 0 – 20 inches 
and was a black (10YR 2/1) sandy loam with weak fine to medium granular 
structure.  Horizon Btg was found at a depth of 12 – 24 inches and was gray to 
dark gray (10YR 4/1 to 10YR 6/1) sandy loam or sandy clay loam.   Boring 2 for 
this Horizon exhibited weak medium granular structure and boring 1, 3, and 4 had 
weak medium to moderate subangular blocky structure.  Boring 4 also had few 
faint yellowish brown (10YR 5/8) mottles for the Btg Horizon.  Boring 1 had 
Horizon Btg2 at a depth of 20 – 24 inches and was dark gray (10YR 4/1) sandy 
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clay loam with weak moderate subangular blocky structure.  This boring also had 
few light gray (10YR 7/1) and yellowish brown (10YR 5/6) mottles.  A site 
location map and detailed soil profile description for each soil boring, along with 
photographs for the reference site can be found in Appendix C. 

 
6.3 Plant Community Characterization 

 
At the reference site, 100 percent of the dominant species were OBL, FACW or 
FAC.  Within the swamp run and in the adjacent wetlands, the open canopy was 
dominated by willow oak (Quercus phellos), red maple (Acer rubrum), sweet gum 
(Liquidambar styraciflua), and loblolly pine (pinus taeda).  Willow oak, water 
oak (Quercus nigra), red maple, sweet gum, and black gum (Nyssa sylvatica)  
comprised the upper layers of the understory.  The lower layers of the understory 
and shrub layer were also moderately open, with greenbriar (Smilax rotundifolia), 
switch cane (Arundinaria gigantea), and sweetbay magnolia (Magnolia 
virginiana) dominant.  The herb layer was indiscernible due to the time of year.   
 

7.0 Wetland Restoration Plan 
 
The goal of the proposed restoration plan is to create a continuous headwater swamp 
run/riverine wetland system typically found in the middle to upper reaches of first or zero 
order tributary systems.  The swamp run will have an average width of 100 feet and an 
overall slope of 0.1 percent.  The flow will be through a broad series of intertwined 
sinuous micro-channels.  The majority of the water flowing through the site under normal 
conditions will be concentrated in the swamp run by leaving the elevation on average of 
1.5 to 2.0 feet below the adjacent riverine wetlands. The target plant community is a 
varied wetland forest surrounding a cypress-dominated swamp with elevated hummocks 
to promote cypress growth and provide a continuous forested and diverse greenway along 
the tributary.  Any invasive or exotic species found on the site while earth work is being 
completed will be removed through physical and/or chemical means. 
 

7.1 Hydrologic Modifications 
 
The primary goal of the project is to restore to a more natural state the 
channelized and straightened ditches bisecting the project site.  The site will 
consist of two swamp run/wetland systems, a large area on the northern portion 
surrounding the main source of inflow to the site via the ditch entering from the 
southeastern edge of the site (under Meadow Road), and a smaller area in a 
slightly higher landscape position encompassing the two ditches entering from the 
south and southwest edges of the site.  The smaller area on the southern portion of 
the site will feed into the larger area via a channel near the current confluence of 
the three ditches.  The majority of the three ditches will be converted to swamp 
runs, with the surrounding areas converted to riverine wetlands.  The elevation at 
the point where each of the three ditches enters the site will be maintained to 
prevent a backwater effect on upslope areas.  Throughout the project area, the 
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ditches will be graded out to create wide swamp run morphology with a gradient 
of less than 0.5 percent slope and multiple sinuous interconnected channels.  
Adjacent to the swamp run on both banks will be riverine wetlands at an elevation 
between 1.5 and two feet above the mean elevation of the swamp run.  After 
restoration, swamp run elevations will range from 58.0 to 61.0 feet and the 
riverine wetland elevations will range from 58.5 to 62.5. Periodic flooding from 
the swamp run, the seasonally high water table, and the extremely slow 
permeability of the soils will provide the necessary wetland hydrology for the 
adjacent wetlands.  The five-year storm discharge results in a minimum flood 
elevation of 62.54 feet, inundating the entire project site.  
 
To add to the retention time of flooding events in the wetland area and increase 
the direct relationship between the swamp run and the surrounding wetlands, 
microtopography will be used to create hummocks and depressions utilizing 
current as well as proposed changes in elevation.  The grading plan allows for 
deviations of up to one foot (1’) for creating hummocks and depressional areas.  
Excess spoil material will be spread in non-restoration areas within the 90-acre 
easement area.  The channel from the system will flow over a stabilized outlet 
before draining into the main stem of Quioccosin Swamp.  
 
7.2 Soil Restoration 
 
Soils found in the project area currently exhibit hydric characteristics and will 
remain.  Topsoil removed during restoration will be stockpiled and redistributed 
over disturbed areas. Because minimal grading is proposed, some areas may not 
require the stockpiling of topsoil.  Because sufficient organic material appears to 
be present to a significant depth, no amendments are specified.  Large woody 
debris encountered within the project area will be placed throughout the created 
wetlands to add variety to soil conditions and encourage diversity of volunteer 
species.  

 
7.3 Plant Community Restoration 
 
The plant species chosen for the project are native to the area, with an emphasis 
on species that will provide habitat and a viable, yearlong food source for a wide 
range of animal and plant species.  Surrounding areas are home to bear, whitetail 
deer, raccoon, squirrel, fox, migrating waterfowl, and a wide variety of amphibian 
and reptile species, and the project is intended to provide food and habitat to 
complement and enhance the existing ecosystem. Hydrophytic species shown on 
the planting plan were selected to create a diverse matrix of wetland communities 
including shrub/scrub wetlands, areas of open water, emergent, and forested 
wetlands.  Invasive and exotic species will not be planted on the site.  Any 
invasive or exotic species found on the site will be removed through physical or 
chemical means during the planting phase.  In selecting vegetation, we have 
considered reference riverine wetland areas adjacent to the site and “Dominant 
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Plants for Major Wetland Types” published by the North Carolina Department of 
Environment Water Quality Section.  Sheet P-2 contains detailed planting and 
seeding schedules for the site.  An average of 420 stems per acre are proposed for 
both the swamp run and wetland restoration areas. 
 
7.4 Plant Material 

 
7.4.1 Planting Specifications 
 
1.  Planting material will conform to the current issue of the "American 
Standards for Nursery Stock", published by the "American Association of 
Nurserymen". 
2.  The root system of plant material shall be well-developed and 
undamaged, and the plant size must conform to the size specified. Plants 
not meeting these criteria will be rejected. 
3.  Foliage of non-dormant plants shall appear healthy, with no leaf spots, 
damage, discoloration, or wilting, and no evidence of insects on the plant.  
Plants not meeting these criteria will be rejected. 
4.  Planting materials may be substituted upon written approval from 
Albemarle Restorations, LLC. 
 
7.4.2 Storage and Delivery 
 
1.  Seed shall be delivered in containers having labels reporting the origin, 
purity, and germination percentage of the seed, and the date of 
germination testing of the seed. 
2.  All bare root plants shall be clearly and correctly labeled to allow 
confirmation of species and quantities.  At least 25% of each species in 
every shipment shall have legible labels securely attached prior to delivery 
to the site. 
3.  All plants delivered to the project site must have thoroughly moist 
soil/root masses.  Dry or light-weight plants shall be rejected. 
4.  All rejected material shall be immediately removed from the project 
site. 
5.  All plants delivered to the project site shall be stored in a cool, shaded 
location, and watered regularly so that roots are kept moist until time of 
planting. 
 
7.4.3 Products 
 
1.  Planting Schedules specifying quantity, species, size, condition, and 
spacing can be found on Sheet P-2 of the Restoration Design Plan Sheets. 
2.  Straw shall be from small grain species such as wheat or barley, and 
shall be free of rot, mildew, and noxious weed seeds. 
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7.4.4 Planting Procedures 
 
1.  Planting shall be performed in accordance with the current edition of 
the Landscape Contractors Association "Landscape Specification 
Guidelines" and as specified below. 
2.  Plants shall be randomly installed within the planting area, using the 
plant spacing specified in the plant schedule as a guide. 
3.  Planting will occur during the period of February 1 - April 30.  Planting 
outside of these specified dates is not permissible without approval from 
Albemarle Restorations, LLC. 
4.  Planting shall not occur during periods of sub-freezing temperatures, 
when the ground is frozen or excessively wet or dry, or when other 
conditions not generally accepted as suitable for planting persist. 
5.  Seedlings shall be planted within two days of shipment. 
6.  Seedlings and whips shall be minimum 1/4" to 1/2" caliper. 
7. Seedlings and whips shall be planted in accordance with the detail 
provided on Sheet P-2 of the Restoration Design Plan Sheets unless 
otherwise approved by Albemarle Restorations, LLC. 
8.  All woody material must be planted erect.  Plants leaning greater than 
10 degrees from perpendicular must be straightened or replanted by the 
Contractor. 
 
7.4.5 Maintenance and Guarantee 
 
1.  Plant material shall be maintained by the Contractor for one full year 
from the date of final inspection and acceptance by Albemarle 
Restorations, LLC.   
2.  The Contractor shall guarantee an 80% survival of all plants for the one 
year period stated above, except in the case of damage by fire, animal 
damage, vandalism, or other events beyond the Contractors ability to 
control. 
3.  Plants which are 25% dead or more shall be considered dead. 
4.  Replacement plants shall be of the same type, size, and variety as the 
plants specified herein, or substitutions approved by Albemarle 
Restorations, LLC.  Replacement plants shall be provided and installed 
subject to the requirements of these plans and specifications. 
 

7.5 Seeding 
 

7.5.1 Final Grading 
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1.  Seeding of wetland areas is to be according to the Wetland Seed Mix 
detail on Sheet P-2 of the Restoration Design Plan Sheets.  Seed shall be 
spread with a broadcast spreader and may be mixed with dry sand to 
facilitate even spreading. 

 
7.5.2 Soil Amendments 
 
1.  Soil tests must be performed to determine if lime and/or fertilizer are 
required within seeding areas.  Soil analysis may be performed by the 
N.C. Department of Agriculture and Consumer Services Agronomic 
Division or a recognized commercial laboratory. 
2.  Amend soil as needed based on N.C. Department of Agriculture and 
Consumer Services Agronomic Division recommendations. 
 
7.5.3 Seedbed Preparation 
 
1.  If needed, seedbed preparation shall consist of loosening soil to a depth 
of 3-5" by means of suitable agricultural or construction equipment such 
as disc harrows or chisel plows or rippers mounted in construction 
equipment.  After the soil is loosened it should not be rolled or dragged 
smooth but left in the roughened condition. Sloped areas (Exceeding 3:1) 
should be tracked leaving an irregular surface with ridges running parallel 
to the contour of the slope. 
2.  Apply fertilizer and lime if required. 
3.  If required, incorporate lime and fertilizer into the top 3-5" of soil by 
disking or other suitable means. 
 
7.5.4 Seed Specification 
 
All seed shall be free of noxious weeds.  All seed shall be subject to re-
testing by a recognized seed laboratory.  All seed shall have been tested 
within the 6 months immediately preceding the date of sowing such 
materials on this job.  Seed tags shall be made available to the inspector to 
verify type and rate of seed used. 
 
 
 
7.5.5 Methods of Seeding 
1.  Dry seeding:  This includes use of conventional drop or broadcast 
spreaders. 
a)  Seed spread dry shall be incorporated into the subsoil at the rates 
prescribed on the temporary or permanent seeding recommendations.  
b)  Where practical, seed should be applied in two directions perpendicular 
to each other.  Apply half the seeding rate in each direction. 
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2.  Drill or cultipacker seeding:  Mechanized seeders that apply and cover 
seed with soil. 
a)  Cultipacking seeders are required to bury the seed in such a fashion as 
to provide at least 1/4 inch of soil covering.  Seedbed must be firm after 
planting. 
b)  Where practical, seed should be applied in two directions perpendicular 
to each other.  Apply half the seeding rate in each direction. 

 
8.0 Monitoring 
 
Following construction, a Mitigation Plan and As Built Drawings will be prepared for the 
site and submitted to EEP.  The Mitigation Plan will include the monitoring plan and 
protocol, as well as an invasive and exotic species management plan.  The management 
plan will identify potential invasive species as defined in the “North Carolina Noxious 
Weed List”, identify site constraints, and provide for a two-part control plan.  The first 
part of the two-part plan will suppress the establishment of noxious plants through 
eradication of existing species seen on site and installation of sufficient densities of 
native woody and herbaceous species.  The second part will be to implement an early 
detection and rapid response program, to identify and remove invasive species before 
they become established.  Monitoring of the site is to be completed per EEP’s guidelines 
titled Content, Format and Data Requirements for EEP Monitoring Reports for a five 
year period.  Photographs and/or video footage of major flow events, to the extent 
possible, will be included in each year’s monitoring report.   
 

8.1 Swamp Run Monitoring 
 
Monitoring of the headwater swamp run system created on the site will be in 
accordance with success criteria outlined in “Information Regarding Stream 
Restoration with Emphasis on the Coastal Plain”.  According to the guidance, 
monitoring of these systems should be geared toward documenting restored 
functions rather than using traditional geomorphic studies.  Monitoring will 
consist of continuous water elevation documentation, vegetation plot monitoring, 
and methods to assess flow patterns and duration of inundation.   
 
Surface and sub-surface hydrology within the swamp run will be monitored using 
continuous recording pressure transducer type water level loggers suspended in 
monitoring wells within the limits of the swamp run.  Monumented cross-sections 
will be installed and surveyed once a year to determine the extent of surface 
inundation, and to a lesser extent, to demonstrate stability of the system.  To 
determine the presence of water moving through the system, three wrack material 
monitoring stations will be installed at varying locations in the swamp run and 
monitored several times throughout the year.  Rainfall data will also be collected 
on-site through an event rainfall logger.  This gauge will be placed on-site, and 
will record rainfall intensity, duration, time and quantity. 
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A minimum of three 10 meter by 10 meter square vegetation monitoring plots will 
be established, one at each swamp run monitoring well location, to provide a 
representative sample of the swamp run vegetative community.  Plot sampling 
will coincide with that of the wetland vegetation plots and continue for the 
duration of the 5-year monitoring period or until the site receives final approval.  
Vegetation plot sampling will consist of Level 1: Planted stem inventory plots for 
the first year, and Level 2: Total woody stem inventory lots for remaining years, 
as defined in the CVS-EEP Protocol for Recording Vegetation Version 4.0.   
 
8.2 Riverine Wetland Monitoring 

 
Monitoring of hydrology on the riverine wetland portion of the restoration site 
will be completed using continuous recording water level loggers suspended in 
two-inch PVC monitoring wells.  The wells will be located to assess subsurface 
water levels at various elevations on the site planned as seasonally saturated or 
temporarily flooded.  Data will be downloaded from each monitoring well four 
times per year, and during each site visit hand measurements will be taken to 
ensure the accuracy of the water level loggers.  An additional backup water level 
logger will be installed in case of malfunctions which could potentially occur with 
the data loggers.   Data from the backup logger will be utilized if any of the four 
original loggers malfunction.  Groundwater elevation data collected from each 
monitoring well will be presented relative to the ground surface elevation at the 
well location in graph form.  In addition to measurements of sub-surface water 
elevations, a visual estimate of the extent of inundation will also be made and 
documented. 
 
Rainfall data will be collected on site through an event rainfall logger.  This gauge 
will be placed at the edge of the project site and will record rainfall intensity, 
duration, time, and quantity.    Rainfall data from other sites in close proximity to 
the project will be used as references to determine the deviation from 
climatologically normal rainfall in the area.  The rainfall data will be assessed to 
determine degree to which climatologic extremes (i.e. drought or excessive 
rainfall) affect project hydrology. 

  
Vegetation monitoring plots will be 10 meter by 10 meter square and installed to 
provide a representative sample of forested wetland communities.  The initial plot 
sampling will occur following the completion of construction, with successive 
vegetative monitoring occurring once per year for 5 years, or until the site is 
deemed successful.  Vegetation plot sampling will consist of Level 1: Planted 
stem inventory plots for the first year, and Level 2: Total woody stem inventory 
lots for remaining years, as defined in the CVS-EEP Protocol for Recording 
Vegetation Version 4.0.   
 
The reference wetland site will be utilized to set a target vegetative community 
for the restored wetlands.  The reference wetland for the target vegetative 
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community is the same wetland where reference wells will be installed for 
wetland hydrology monitoring.  Vegetation in the reference wetland is dominated 
by woody plants including Quercus phellos, Quercus nigra, Acer rubrum, 
Liquidambar styraciflua, Nyssa sylvatica, Pinus taeda, and Magnolia virginiana.  
A Routine Wetland Determination Data Form was completed for the reference 
wetland and is included in Appendix C. 
 
Monitoring Reports will be submitted to EEP by December 31 of the year in 
which the monitoring was conducted.  In the unlikely event that success criteria 
outlined below are not achieved by the end of the five-year minimum monitoring 
period, with permission from EEP corrective measures including regrading, 
replanting, removal of certain species, etc. will be performed.  If areas are deemed 
to be severely deficient in meeting the success criteria, Albemarle Restoration, 
LLC may opt to ask the Department to allow corrective measures prior to the end 
of the five-year period. 

 
9.0 Success Criteria: 
 
The intent of the project is to create a diverse forested swamp run and riverine wetland 
forest.  The target hydrologic regime for the swamp run will be inundation greater than 
three inches for the majority of the growing season in the lowest “channel” areas, 
interspersed with higher hummocks which will be seasonally saturated for the majority of 
the growing season.  The target hydrologic regime for the riverine wetlands will be 
inundation or saturation to within 12 inches of the ground surface for a minimum of 21 
consecutive days during the growing season. Hydrologic success of the project will be 
correlated to conditions documented at the reference wetland which also functions as a 
swamp run with adjacent riverine wetlands.  In cases where severe drought or other 
natural occurrences affect groundwater levels which prevent hydrologic success criteria 
from being achieved, data collected at the reference site will be used to verify that 
fluctuations in water surface elevations within the swamp run are due to natural 
occurrences and not to deficiencies in the project design.  One accepted method for 
determining how precipitation relates to a normal rainfall year can be found at:  
http://www.wcc.nrcs.usda.gov/climate/wets_doc.html. 
 
More detailed description of the hydrologic regime for the swamp run and riverine 
wetland areas will be provided in the mitigation plan, to be submitted with the as-built 
construction drawings.  In addition to two monitoring wells to be installed at the 
reference wetland, a vegetation monitoring plot will also be documented. 
 
With regard to vegetation monitoring and success for both the swamp run and riverine 
areas, in accordance with the US Army Corps of Engineers, Stream Mitigation guidelines, 
April 2003, Albemarle Restorations will maintain survivability of planted woody species 
planted to a minimum of 320 stems/acre thru year three. A ten percent mortality rate will 
be accepted in year four (288 stems/acre) and another ten percent in year five resulting in 
a required minimum survival rate of 260 trees/acre through year five.  The vegetation 
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component of the project will be considered successful if the planted wetland species 
dominate the tree and shrub layers in the planted wetland areas.  It is expected that 
volunteer species will colonize the site from adjacent and nearby wetland areas.  If these 
species become dominant, the wetland indicator status of each species will be assessed, 
and the site will be deemed successful if the dominant species in each layer are FAC or 
wetter.  Non-native invasive species will not be included in this assessment.  
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Appendix C: Typical Views of th ePowell Property 
July 2006 

Photo 1:   Main stem flowing toward Quioccosin 
Swamp. 

Photo 2:  Main stem, facing away from Quioccosin 
Swamp.  



Appendix C: Typical Views of th ePowell Property 
July 2006 

Photo 3:  Tributary of main stem, facing away from 
Quioccosin Swamp. 

Photo 4:  Confluence of tributaries and main stem, 
facing Quioccosin Swamp. 



Appendix C: Reference Wetland Site Photographs 
Approximately 135 feet north west of project area.  

January 2008 

Photo 1:  Typical View of Swamp Run in Reference 
Wetland.   

Photo 2:  Typical View of Reference Wetland 



Photo 3:  Typical View of Soils on Reference Site 

Photo 4:  Typical View of Soils on Reference Site 

Appendix C: Reference Wetland Site Photographs 
Approximately 135 feet north west of project area.  

January 2008 



WetlandDataForm1-28-08.doc 

DATA FORM 
ROUTINE WETLAND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 
 

Project Site: Powell Reference Site Date: 1/28/2008 
Applicant/Owner:  County: Bertie 
Investigator: ET State: North Carolina 

Do Normal Circumstances exist on the site?  Yes  No Community ID:       
Is the site significantly disturbed (Atypical Situation)?  Yes  No Transect ID:       
Is Area a Potential Problem Area? (if needed, explain on reverse)  Yes  No Plot ID:       

VEGETATION 
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator 
1 Quercus phellos Tree FACW- 8 Arundinaria gigantea Shrub FACW 
2 Quercus nigra Tree FAC 9 Magnolia virginiana Shrub FACW+ 
3 Acer rubrum Tree FAC 10                   
4 Liquidambar styraciflua Tree FAC+ 11                   
5 Nyssa sylvatica Tree FAC 12                   
6 Pinus taeda Tree FAC 13                   
7 Smilax rotundifolia      Shrub FAC 14                   

Percent of Dominant Species that are OBL, FACW or FAC (excluding FAC-): 100% 

Remarks:  

HYDROLOGY 
  

 Recorded Data (describe in Remarks) Wetland Hydrology Indicators: 
 Stream, Lake, or Tide Gauge Primary Indicators: Secondary Indicators (2 or more required): 
 Aerial Photographs   Inundated  Oxidized Root Channels in Upper 12” 
 Other   Saturated in Upper 12 inches  Water-Stained Leaves 

X No recorded data available   Water Marks  Local Soil Survey Data 
Field Observations:   Drift Lines  FAC-Neutral Test  

Depth of Surface Water: 0 (In.)   Sediment Deposits  Other (explain in remarks) 
Depth to Free Water in Pit: 14 (In.)   Drainage Patters in Wetlands   
Depth to Saturated Soil: 6 (In.)    

Remarks:       

SOILS 

Map Unit Name (Series and Phase):       Drainage Class:         
Taxonomy (Subgroup):       Field Observations Confirm Mapped Type? Yes No 
    
Profile Description: 
 
Depth (inches) 

 
Horizon 

Matrix Color  
(Munsell Moist) 

Mottle Colors  
(Munsell Moist) 

Mottle Abundance/ 
Size/Contrast 

 
Texture, Concretions, Structure, etc. 

0-12 A 10YR 2/1             Sandy Loam 
12-20 Btg 10YR 4/1             Sandy Clay Loam 
20-24 Btg2 10Yr 4/1 10YR 5-6, 10YR 7/1 few Sandy Clay Loam 
                                    
                                    

Hydric Soil Indicators: 
 Histosol  Reducing Conditions  High Organic Content in Surface Layer in Sandy Soils 
 Histic Epipedon  Gleyed or Low-Chroma Colors  Listed on National Hydric Soils List 
 Sulfidic Odor  Concretions  Listed on Local Hydric Soils List 
 Aquatic Moisture Regime  Organic Streaking in Sandy Soils  Other (explain in remarks) 

Remarks:       

WETLAND DETERMINATION 

Hydrophytic Vegetation Present?  Yes  No Is this Sampling Point Within a Wetland?  Yes  No 
Wetland Hydrology Present?  Yes  No      
Hydric Soils Present?  Yes  No      

Remarks:       

Form Content Approved by HQUSACE 3/92 





Soil Profile Descriptions Powell Project Reference Wetland Site 
Bertie County, NC 

 
 

Boring 1: 
 
A - 0-12 inches; black (10 YR 2/1) sandy loam; weak medium granular structure; friable. 
Btg - 12-20 inches; dark gray (10YR4/1) sandy clay loam: weak moderate subangular blocky 
structure; slightly sticky; slightly plastic. 
Btg2 - 20-24 inches; dark gray (10YR4/1) sandy clay loam; few light gray (10YR 7/1) and 
yellowish brown (10YR 5/6 mottles); weak moderate subangular blocky structure; slightly 
sticky; slightly plastic. 
  
 
Boring 2: 
 
A - 0-12 inches; black (10 YR 2/1) sandy loam; weak medium granular structure; friable. 
Btg - 12-24 inches; gray (10YR6/1) sandy loam; weak medium granular structure; friable. 
 
Boring 3: 
 
A - 0-20 inches; black (10 YR 2/1) loam; weak fine granular structure; friable. 
Btg – 20-24 inches; gray (10YR6/1) sandy clay loam: weak moderate subangular blocky 
structure; slightly sticky; slightly plastic. 
 
Boring 4: 
 
A - 0-17 inches; black (10 YR 2/1) sandy loam; weak medium granular structure; friable. 
Btg - 17-24 inches; gray (10YR6/1) sandy clay loam; few faint yellowish brown (10YR 5/8) 
mottles; weak moderate subangular blocky structure; slightly sticky; slightly plastic. 
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-Hydraulic Analysis- 
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-DRAINAGE TILES AND DITCH EXHIBITS- 
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