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SUBJECT:

Finding of No Significant Impact (FONSI)
Chemtex Project Alpha
Turkey, North Carolina
DESCRIPTION OF ACTION

The U.S. Department of Agriculture, Rural Business-Cooperative Service (RBS) has
received an application from a lender, BB&&T, on behalf of Chemtex Intermational LLC
for funding under the RBS 9003 Biorefinery Assistance Program. The proposed funding
is for construction and operation of a refinery to produce advanced biofuels in Sampson
County, North Carolina. The applicant proposes to build a facility to process hybrid
perennial grasses which will be grown in near-by marginal agricultural areas presently
used for disposal of swine wastes, to produce some 20 million gallons of ethanol from
integrated operations; the production of which would help meet the national goal for
renewable fuel standard production of 36 billion gallons of renewable fuels by 2022
established by the Energy Independence and Security Act of 2007.
The environmental analysis of this proposed action is contained in an Environmental
Assessment (EA) prepared by RBS.
Chemtex proposes to site, build and operate what is called Project Alpha, on a site of 166
acres located just outside the city of Clinton, NC; the facilitiles would use approximately
22 acres of the site for operations and services. Production of cellulosic ethanol will use
different feedstocks, primarily two hybrid grasses, Miscanthus giganteus and Arundo
donax which will be developed and grown on farms presently used for growing Bermuda
grasses as part of swine waste disposition. The processing technology will be a
proprietary technology developed by Chemtex, called Proesa™.
This proposal, construction and operation of an advanced biofuels facility, does not pose
significant adverse effects to the natural or human environment. Some mitigation
measures are proposed as loan conditions, detailed below.
BASIS FOR FINDINGS
As required by the National Environmental Policy Act and agency regulations, RBS has
assessed the potential environmental effects of the proposal. After consideration of the
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Table ϭ: Recommended Feedstock Producer Conditions
The applicant, Chemtex International Inc., will incorporate into all feedstock
producer agreements, the following action items, unless there is an
approved Conservation Plan with NRCS:
1. New Producer orientation to discuss production methods, management activities, potential
for spread of giant miscanthus and/or Arundo donax, treatment methods, and
responsibilities, pest/disease identification, treatment methods, and responsibilities,
eradication methods, if necessary, and reporting requirements;
2. Site-specific best management practices(BMPs), which could include, but not be limited to,
NRCS Conservation Practice Standards (CPS) for soil erosion, pesticide use and application,
fertilizer use and application, and other relevant areas for each specific site;
3. Setbacks/buffers to manage the giant miscanthus/Arundo donax stand and to prevent
unintentional spread of the giant miscanthus/Arundo donax shall follow all local, State, or
Federal regulations for containment of biomass plantings in existence at the time of the
development of the producer’s Conservation Plan or through an amendment of the
Conservation Plan initiated by the producer and approved by RBCS and NRCS, if determined
appropriate or the site-specific conditions. If no such guidance exists, minimum procedures
to prevent unintentional spread of giant miscanthus/Arundo donax shall include:
a. Establish or maintain a minimum 25 feet of setback/border around a giant
miscanthus/Arundo donax stand, unless the field is adjacent to existing cropland or
actively managed pasture with the same operator.
b. Setback/border areas may be planted to an annual row crop such as corn or
soybeans; may be planted to a site-adapted, perennial cool-season or warm season
forage or turf grass; may be kept in existing vegetation; or kept clear by disking,
rotovating, or treating with a non-selective burn down herbicide at least once a
year. The method used may be dependent on slope and the potential for erosion.
c. The use of only those known sterile varieties of giant miscanthus cultivars for
producers included within the proposed project areas; all clone cultivars must be
approved for planting under a recognized Quality Assurance program;
d. The initiation of a seed sampling program to determine the on-going sterility of
seeds produced from the BCAP acres within the project areas. The seed sampling
program includes recommended actions, including eradication, if a seed sample
returns viable seed.
e. Exclusion of planting giant miscanthus on certain acreage within approximately
1,300 Feet from any known Miscanthus sinensis or Miscanthus sacchariflorus to
limit the potential for cross-pollination resulting in viable seed.

f.

Exclusion of planting giant miscanthus and/or Arundo donax on certain
acreage within the project areas, depending upon certain site-specific
conditions, like those lands subject to frequent flooding events;
4. Monitoring program developed to identify (1) spread of giant miscanthus or
Arundo donax outside of planted fields with notification provided to both USDA
and the Project Sponsors as soon as possible after identification of the issue, (2)
identification of diseases and pests with notification provided to the Project
Sponsors as soon as possible after identification of the issue; a USDA
representative will conduct an annual field visit to monitor the site and to look
for potential spread of giant miscanthus/Arundo donax beyond the site; the
USDA will work with local weed control districts to provide additional
monitoring/evaluation of these sites as appropriate.
5. Annual producer reporting, which would include land use tracking with the
average and total size of enrolled fields; prior land use; rationale for land use
change; spread of giant miscanthus/Arundo donax outside of planted fields; any
pests/diseases identification; the use of pesticides/herbicides to control
unwanted spread of giant miscanthus/Arundo donax or pests/diseases; BMP
and CPS incorporated into field management, such as erosion control structures
or materials, vegetative barriers, etc.; fertilizer usage and application methods;
and cost data.
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I. Project Description and Need
The USDA, Rural Business-Cooperative Service (RBS) is considering an application for a loan
guarantee pursuant to Section 9003 of the Food, Conservation, and Energy Act of 2008 (known
as the Farm Bill of 2008). The loan guarantee is to the lender, BB&T, for ChemTex International,
Inc. (the Company). to construct and operate a Cellulosic Biorefinery, known as Project Alpha, to
be located southeast of Clinton, Sampson County, North Carolina. The proposal would include
the construction of the biorefinery and its related infrastructure on approximately 166 acres
located south of Warsaw Road (SR 24) between Fontana Street and Clive Jacobs Road (Figure
1).
The biorefinery proposes the use of local fiber crops for the production of up to 20 million gallons
per year of ethanol and bio-based chemicals that will contribute to meeting the requirements of
the USEPA Renewable Fuel Standard (RFS) requirements established by the Energy
Independence and Security Act (EISA).
If approved, the project would commence construction in the 2nd quarter of 2012, with operations
planned to begin in 2014. Simultanous with plant construction would be the establishment of new
energy crops in the nearby Sprayfield Areas, which are marginal lands that will benefit from
remediation through energy crop production. There are nearly 100,000 acres of Sprayfield area
lands available for growing Miscanthus giganteus and/or Arundo donax, two species of perennial
grasses suitable (known as giant cane and giant reed) for biofuel production: it is estimated that
approximately 15-20,000 acres of the Sprayfields Areas will be utilized for growing Miscanthus
giganteus and/or Arundo donax for the initial biorefinery production of 20 million gallons/yr of
ethanol; future production increases may be possible and the number of acres for
Miscanthus/Arundo donax production in the Sprayfield areas would increase proportionally;
however, such increases are not part of this proposed action.

Chemtex International Inc‘s Project Alpha will produce bioethanol and develop downstream
sustainable chemicals. The project will yield the following:
20 million gallons per year of cellulosic ethanol and develop downstream
sustainable chemicals.
60,000 tons of high purity chemical grade lignin.
Create 65 direct jobs and 250 indirect jobs in an economically depressed area.
2
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Chemtex has a proprietary process, known as Proesa™, to produce low-cost fermentable
sugars from cellulosic biomass for the production of ethanol and/or bio-chemicals.

The

technology is unique in that it offers significant capital and operating cost benefits compared
with other second generation technologies in the marketplace.
II. Primary Beneficiaries and Related Activities
The primary beneficiary of the project is the applicant, Chemtex International Inc (Chemtex).
The project will also benefit the entire Sampson County area which is heavily reliant on the
agricultural sector. This region is currently promoting growth in the biofuel industry. The project
will create at least 65 direct jobs.

There is also potential for future projects within North

Carolina for additional job creation. This will have a positive economic impact on the area.
Because of this project, the people in Sampson County, with possible expansion to the state of
North Carolina, will benefit though indirect job creation and increased taxable assessments. To
the extent that some 20 million gallons of cellulosic ethanol will be produced annually, the project
will contribute to the achieving of the goals of the EISA and RFS2 standards of increased
production of cellulosic and advanced biofuels which reduce dependency upon imported
petroleum as well as reduce the level of green houses gas (GHG) emissions caused by the
combustion of petroleum fuels.

III. Description of Project Area

The 166 acre site has been identified as NC 24 Clinton and is located south of the Turkey
Highway near Clinton, Sampson County, NC. Figures 2-4 show the location of the site (Appendix
A contains additional maps and photos).

Two site surveys were completed in March and April, 2011, to assess a number of parcels
beyond the proposed 166 acre site. The proposed site is bounded on the north by railroad tracks
and North Carolina Highway 24, beyond which are industrial businesses. The site is bounded to
the east by wooded areas, beyond which are single family residential properties. The site is
bounded to the south by agricultural field as well as wooded areas. The site is bounded to the
west by agricultural fields. The site is bounded to the northwest by an auto salvage yard. The
undeveloped woodlands consisted mainly of second and third growth loblolly pines and
saplings. The surrounding landscape was generally flat. Portions of the site are heavily
overgrown with greenbriers and small saplings, along with existing agricultural fields and
undeveloped woodlands in the center and western side of the site. The western portion of the
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site includes hydric soils and wetlands indicators, and an unnamed tributary to Chestnut Creek
and thence to the Rowan Branch stream.
Soil units for the parcels consisted of Faceville Sandy Loam, Marvyn Loamy Sand, Norfolk
Loamy Sands and Rains Sandy Loam. These soil units are found predominately in
agricultural settings. The upper 3 to 8 feet of these soil types consist mainly silty and or
clayey sand with varying degrees of organic content underlain by sandy silty clays to an
approximate depth of 99 inches. Permeability and average water storage capacity within these
soil types are considered to be moderate in nature. (Appendix B contains the NRCS soils report.)

The site has a natural buffer of between 400 and 1,200 feet of woods on its east and west
property lines. The site‘s north property line extends for approximately 750 feet along NC
Highway 24.

The site‘s southern boundary extends along a property that is planned for future

industrial development purposes.

The site's west and north boundaries are industrial use areas that include heavy industrial
zoning and light industrial zoning. Industrial activities in this area include metalworking
manufacturing, a metals machining shop, metal scrap dealer, oil jobber, industrial laundry,
and warehousing/distribution. The site's east boundary line of approximately 2,000 feet with
between 400 and 1,200 feet of woodland buffer. This property boundary adjoins residential
zoning and has about 10 residents.

The proposed site is currently zoned RA-20: Residential Agriculture.

Plans are underway to

submit an application to the City of Clinton Planning Board for changing this site‘s zoning
classification to I-2: Heavy Industrial zoning, which would fully apply to this projects uses. I-2
heavy Industrial zoning would be consistent with the City of Clinton‘s zoning requirements for
this project.
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Figure 1: Project Alpha Site Location
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Figure 2: Aerial view of Site
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Figure 3
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Figure 4: Regional Properties
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Facilities and Processes
The plant will use a patented process technology called Proesa™, which converts selected lignocellulosic material into bio-ethanol in a sustainable manner. The production of ethanol involves
four stages. The first stage is the pre-treatment of the biomass to break it into pulp at microscopic
level, separating it into lignin, cellulose and hemicellulose. The second stage, known as
saccharification, involves enzymatic hydrolysis of the C5 and C6 sugars.
The third stage is the fermentation process to produce ethanol from the sugars.
The final stage is the separation of ethanol via distillation. The purification involves treatment of
the ethanol containing beer through resins. Lignin is separated by removing excess water through
filtration. Figure 5 shows the conceptual design of the plant with its major facilities.
The plant will be a sustainable development through its use of Arundo donax (giant cane), and/or
Miscanthus which have high yields on marginal and unproductive lands and reduce carbon
dioxide. Lignin, produced as a by-product, will be used as a fuel for power generation on site and
may also be sold for other industrial purposes, such as cosmetics.
Facilities would consist of:
Parking Lots
Services Building
Offices
Biomass Storage, Fresh and Dry
Biomass Boiler, Geneset and Electrical
Natural Gas Service area
Wastewater Treatment Area
Fermentation and Thermal Oxidation Area
Ethanol/Enzymes Warehouse, Cooling Towers
Rail Spur
Entry/Access Road
Figures 5-6 show the proposed facility layout and site services.
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Figure 5: Site Services and Layout of Proposed Facilities
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Figure 6: Facility Layout
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IV. Environmental Impact
1. Construction

Although the project site covers 166 acres, Project Alpha will be built on approximately 22 acres
(Figure 5). These 22 acres will be situated in an area to minimize impact on any wildlife or wetlands.
To protect against any adverse impacts to wetlands, a minimum 50 foot vegetative buffer will be
maintained around each delineated wetland and/or stream (Figure 6).

In general, all state and local construction and building code requirements will be followed.
Also, state and local guidelines and regulations regarding construction practices will be observed
to properly control erosion and stream siltation. Any land clearing will be reviewed with the local
planning committee prior to starting work, and all local requirements will be followed.

In the construction phase, for the purpose of containing and minimizing dust emissions, there will
be application of water to all areas and lanes in the building site, to wet unpaved roads and any
road used by the site vehicles as well as to regularly clean vehicles leaving all process-related
areas; the vehicles used for transporting dusty materials shall be covered with tarpaulins and travel
at low speed.

Vehicle refueling in the building site shall take place in an ad-hoc area with waterproofed paving
and suitable slopes to collect any accidental spill in the catch basins. An emergency plan shall b e
implemented to manage accidents that might occur in the construction stage and affect the
environmental component (mainly soil and aquifer). Rainwater shall be properly managed in the
building site both in the construction phase and in the operation phase.

Earth moved in the construction phase shall be stored in suitably shaped heaps so as to
avoid unstable phenomena over time; such heaps of earth shall also be protected from the
effects of wind and rain. Any external earth material shall be transported into the building site in
compliance with regulations; in any event the Company is bound to guarantee the origin of the
said material. In the case that the Company needs to dispose of the earth and rocks excavated in
the construction phase, such material shall comply with the requirements set out in regulations,
so as to be excluded from the waste regulations, otherwise it shall be managed as waste.

During excavations, special caution shall be taken to avoid damaging underground utilities or
12
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structures (pipes, tanks, etc.), which might create hazardous conditions leading to contamination
of the soil/subsoil. Any accidental spills of pollutants (oils, hydrocarbons, etc.) will be
managed in a suitable manner, in order to avoid any soil and groundwater pollution.

In the construction phase, the Company will:

a. Segregate different types of waste;

b. Manage effluents from washrooms as liquid waste and appoint an
authorized subcontractor for disposal;

c. Limit movement of pollutants;

d. Protect the ground layer vegetation, where still present in the site and will aim for
rapid arrangement and restoration of green areas.

Noise levels will be controlled within allowable limits as determined by OSHA. The site will use
standard engineering practices to control noise to acceptable levels (usually 80dB within 3 ft of the
noise source). In addition, the Company will conduct control tests within 30 days from the startup of the plant in order to confirm compliance with the legal limits in the neighboring residential
areas. Should the levels exceed the legal limits, the plant shall be stopped until appropriate
sound mitigation measures are implemented.

Landscaping activities to blend the structures in with the surrounding environment and mitigate
their visual impact will be carried out before the plant is put in operation; appropriate follow up care
will be taken after planting the trees, so as to promote establishment, for a period of at least 5
years, including r eplacing any dead trees with live ones. Landscaping will be in meet or
exceed local regulations.
2. Air Quality

The Clean Air Act (CAA) required the USEPA to set National Ambient Air Quality Standards
(NAAQS) for pollutants considered harmful to public health and the environment. NAAQS include
two types of air quality standards. Primary standards protect public, including the health of
sensitive populations such as asthmatics, children and the elderly. Secondary standards protect
13
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public welfare, including protection against decreased visibility, damage to animals, crops,
vegetation, and buildings (USEPA, 2009a). USEPA has established and North Carolina has
adopted NAAQS for seven principal pollutants, which are called ―criteria pollutants‖.

Table 2 - National Ambient Air Quality Standards
Pollutant

Primary Standards

Averaging Times

Secondary Standards

Carbon Monoxide

9 ppm (10 mg/m)
35 ppm (40 mg/m3)
1.5 ug/m3
0.053 ppm (100
ug/m3)
0.1 ppm (188 ug/m3)
150 ug/m3
15 ug/m3
35 ug/m3
0.075 ppm
0.03 ppm
0.14 ppm
0.075 ppm

8-hours
1-hour
Quartely Average
Annual (Arithmetic
Mean)
1- hours
24-hour
Annual (Arith. Mean)
24-hour
8-hour
Annual
24-hour
1-hour

None
None
Same as primary
Same as primary

Lead
Nitrogen Dioxide
(NOx)
PM10
PM2.5
Ozone
Sulfur Dioxide (SO2)

None
Same as primary
Same as primary
Same as primary
Same as primary

For Project Alpha operations, there are 4 sources of projected air emissions
1. Regenerative Thermal Oxidizer (RTO)
2. Steam Generation (Boiler)
3. Waste Water Treatment system
- this system will only generation air emissions during emergencies, which will
be routed through a flare
4. Ethanol Loading
- vapors will be taken through a flare
Areas that meet the air quality standards for the criteria pollutants are designated as being in
attainment. Title 40 of the Code of Federal Regulations (CFR) Section 81.334, states that
Sampson County is listed as unclassifiable/attainment for all National Ambient Air Quality
Standards (NAAQS). Since Sampson County has never been designated nonattainment for any
of the NAAQS, projects that are requesting federal funding or need federal approval in
Sampson County would not be subject to the general conformity requirements. Therefore, a
project located in Sampson County would be considered in compliance with the North Carolina
Air Quality Implementation Plan (Letter from NCDENR, April, 2011).
The proposed Alpha Project is expected to be permitted as a Synthetic Minor Source with respect
to New Source Review (NSR) regulations. The Alpha Project is considered under NSR as a ―Fuel
Conversion Plant‖ and would have a 100 ton/year major source threshold being applicable. The
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total facility-wide emissions for the Alpha Project are expected to be well below the 100 tons/year
major source permitting threshold for criteria pollutants, as shown in Table 3. The facility is not
expected to be a major source of HAPs. It is expected to be classified as a HAP Area Source
with total HAP emissions less than the 25 tons/year total HAP major source threshold.
Additionally, any individual HAP emission is expected to be less than 10 tons/year.

The proposed biomass boiler would be subject to 40 CFR 63 Subpart J (Boiler MACT for Area
Source). Based on the size of the proposed source (235 MMbtu/hr), this regulation will require it
to meet the particulate limit of 0.03 lbs/MMbtu heat input.
Additionally, the proposed facility‘s PTE emissions are expected to demonstrate compliance with
any applicable State of North Carolina and Federal ambient air quality standards (AAQS).

Table 3: Estimated Emissions/yr
Pollutant
NOx
VOCs
CO
PM10
PM2.5
SO2
Lead
Total HAPs

Project Alpha
90 tpy
90 tpy
90 tpy
80 tpy
80 tpy
85 tpy
5 tpy
20 tpy

North Carolina has determined that facilities below the major source threshold do not pose a
significant threat to air quality, and, as long as they operate in compliance with their permits, are
consistent with the state implementation plan. The proposed facility would not significantly
impact air quality, and the operations will be consistent with the state implementation plan. Project
Alpha will have little impact on air quality standards in North Carolina and is estimated to be in
compliance with the North Carolina Air Quality Implementation.

The Project will also have a net positive impact on the environment, in particular by reducing
greenhouse gases and their resulting impact on global warming. With the use of Proesa
technology, direct CO2 emissions can be reduced by up to 91% compared to traditional gasoline.
Proesa also reduces GHG emission up to 85% compared to traditional gasoline. Reductions are
based on the type of feedstock used.
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Odor impact
The potential for odor has been reviewed with the City and County managers, and
found to be acceptable. The following BMPs will be undertaken:

a. The Company shall record on an ad hoc register the daily amounts of feedstock
delivered in the storage area, the daily amount fed into the bioethanol production
plant and the associated lignin output, the daily amount of lignin and possibly
feedstock fed into the boiler.

b.

The Company shall identify an appropriate technological solution to capture and
contain odor emissions in addition to managing feedstock storage properly.

3. Water Resources
Water use may be summarized as follows:
Water inputs in the plant:
1. Water intake from City of Clinton water supply.
2. Water contained in the incoming biomass.
3. Water entering by means of the enzymatic solution and other additives in water solution.
Water outputs from the plant:
1. Evaporation from the cooling towers.
2. Discharge from the cooling towers.
3. Water leaving with the lignin flow.
4. Discharge from water treatment.
5. Water leaving with slurry from water treatment.
6. Traces of water leaving with flows of CO2, ethanol and fusel oil.

The main use of water is for topping up the cooling towers, while the production process itself
does not require a great amount of topping up as a result of the considerable reuse of process
waters.

Supply of water for drinking and hygienic-sanitary use will take place through connection to the
City of Clinton Water supply. Wastewater will be discharged directly to the City of Clinton Waste
water system.
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Water will be supplied to the site by the City of Clinton. The water makeup requirement will be
1.0 MGD. The City of Clinton currently has a 12-inch water line, which serves this site. The
City‘s water system currently has an available surplus of 1.0 MGD with an additional 1.0 MGD
available from existing wells. In addition, the City of Clinton is studying water system expansion
improvements that would include the City‘s water treatment capacity by 2.5 MGD.

Additionally, the City of Clinton draws water from two aquifers, the Black River aquifer (shallow)
and the Cape Fear aquifer (deep). The City of Clinton expects that given proper management
of the well fields, an additional 1.5 million gallons per day is available for use.

The site‘s wastewater (for both process and sanitary) would be handled by the City of Clinton‘s
Waste Water Treatment System. The expected flow to sewer from the site will be 550,000 G/D.
The City of Clinton currently has an 8- inch gravity sewer line that serves this site.

The City‘s

wastewater treatment system currently has an available surplus of 1.5 MGD.

The sewage system for disposal of effluent waters may be broken into two separate networks for
the treatment of clean water, and waste water.

Clean water may be used to feed the Fire Water Tanks, and the excess from these tanks will not
be discharged to any source outside the facility. The water system will be managed through the
waste water treatment located on facility. This is also true for storm water management. The
clean water network may feed the fire prevention tanks and the excess from these tanks will flow
through a suitable conduit into the canal outside the plant. The waste water network will be
delivered to the water treatment plant in the anaerobic digestion section.

There will be a waste water treatment facility located on site to clean and reuse most water. The
WWT facility will consist of large anaerobic reactors to remove the bulk of the organic load from
the wastewater with a flowrate of 1.5 MGD. The reactors can produce effluent with COD/ BOD/
TSS concentrations as low as 9000, 3000, and 1000 mg/l respectively, as well as a significant
quantity of biogas (for on-site power use), and waste biological solids. The anaerobic reactor
effluent will be polished in an aerobic system. A portion of that effluent will then be sent to the
City of Clinton as effluent while the remainder will be further polished in a Reverse Osmosis
system before being returned to the process.
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The makeup of the water discharge, in particular the process water discharge, and been reviewed
with City of Clinton and their engineering consultants and found to be acceptable. It is anticipated
that flows to the city will have the following characterics:

1.
2.
3.
4.
5.

COD < 700 mg/l
BOD < 10 mg/l
TSS < 10 mg/l
Temperature < 35C
pH 7.0 – 8.5

Due to the strict requirements of the Fermentation process and Boiler feedwater makeup, treated,
or ‗gray‘, water is not a feasible option. Chemtex is reviewing the water usage plan to minimize
water makeup through process changes and in-house waste water treatment optimization.

The Waste Water Treatment system will be sized to also handle cleanup water, which might be
contaminated with grease or oil.
Chemtex‘s ProesaTM process requires a considerable amount of water, particularly in the phases
of pre-hydrolysis and enzymatic hydrolysis. Water is also used in gas washing operations, in
the scrubber that cleans the exhaust steam and in the scrubber that cleans the CO2 deriving from
fermentation. A certain amount of water is also needed to top-up the water in the cooling circuit
and to feed the de-mineralized water plant producing water for steam production.

The overall facility design process is to recover and recycle after a specific treatment a large
part of the water exiting from the process. All these flows pass through a water treatment plant
in order to reduce COD and eliminate inhibitors and other molecules that might be harmful if
recycled in the process.
Wetlands/Streams
There is water body associated with hydric soils which transects the western portion of the site as
an unnamed tributary of Rowan Branch, flows south to Chestnut Pond and into Rowan Branch.
Along the unnamed tributary, a large ponded area was observed in the southeastern corner of
Parcel B and two ponds were observed along the western property boundary of Parcel F.

Utilizing the USACE wetland delineation methodology with regard to the NCDENR definition of a
wetland, there are approximately 20-35 acres of wetlands which may be jurisdictional under
Federal law. Their relative sizes and locations are depicted on Figures 6 through 7. No wetlands
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were encountered within the rest of the project site. To prevent impacts to wetlands, no
construction activities, including vegetation removal, material dredge, or fill will take place within
any wetland areas, nor within 50 ft of any delineated wetland area or stream. Facilities, including
utility services, roads, and railroad spur have been sited so that no operations will impact wetland
areas.

4. Solid Waste

Waste disposal is a service offered by the City of Clinton. They provide curbside service through
Clinton Waste Management Services. Also, a landfill is located in Sampson County. Sampson
County hosts a regional landfill that exceeds federal Subtitle D and state solid waste
requirements. The landfill is owned and operated by Sampson County Disposal, Inc., a
subsidiary of Waste Industries, Inc. The landfill is located approximately 8 miles west of Clinton
and 4 miles east of Roseboro on Highway 24. The landfill will accept construction debris,
demolition debris, commercial yard waste, business and residential waste, and has sufficient
capacity for the foreseeable future to handle all of the estimated facility‘s wastes.
In the construction phase, debris will only be during the 18-month construction timeframe. It will
be the responsibility of the General Contractor to remove construction debris from the site, to be
land filled appropriately. The Company wi l l: segregate different types of waste, manage
effluents from washrooms as liquid waste and appoint an authorized subcontractor for disposal,
limit movement of pollutants, protect the ground layer vegetation, where still present in the site,
rapid arrangement and restoration of green areas. Compliance must be ensured with the
state and local provisions as with the relevant industry standards applying in the various fields
considered.
During operations the following wastes will be generated:
Solid waste will be generated from the Waste Water treatment plant, 115 yd3 @ 20%
solids. This material will not be hazardous; it is planned that this material will be land
applied to provide nutrients and moisture to agricultural land, not land filled.
The Steam Generation system will also produce solid waste in the form of ash,
approximately 1,999 tons/year. The ash is not hazardous and will be disposed on in the
county landfill, where there is sufficient capacity for this amount.
A nominal amount of solid waste will be generated from the biomass handling system
as sweepings.
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Items or equipment removed from service (such as bag filters, filter elements, screens,
etc) will be minimal as equipment /parts are expected to have minimum 2-year life.
Parts will be sent to the landfill as needed.
There are not expected to be any hazardous solid wastes, as the Proesa™ process
uses steam and heat separate the sugars, not chemicals as in some other processes.
Project Alpha will not treat, store, or dispose of hazardous wastes at the facility

Sufficient capacity for land filling such materials exists nearby in Sampson County.
At the facility, feedstock will be stored in a roofed area with paving suitable for collecting any
drippings in the collection system.

Lignin, a byproduct of the Ethanol process, will be stored exclusively in a dedicated area; if
transportation to and from storage is done via a conveyor belt, it will be adequately protected
from weather conditions and to prevent odor emissions.

Chemicals and in general of substances that are potentially hazardous for the environment shall
be stored in appropriate tanks equipped with a suitably-shaped containment basin for collecting
any accidental spill. Any spill caused by the leakage or breakage of the tanks containing
chemicals (anti-foam agents, enzymatic solution and urea) required for production purposes shall
be disposed of as liquid waste and shall not be routed to the effluent treatment unit.

The fusel oil (alcohols) resulting from the distillation process for the production of bioethanol shall
not be used to feed the lignin-combustion boiler for power generation purposes and shall be
routed to the wastewater treatment unit by means of a dedicated pipe, taking care to avoid any
accidental spill. The Company shall supply a chemical analysis of the effluent originating from the
treatment unit to confirm that the routing of fusel oil into the treatment unit does not cause any
modification in re-circulating water that might affect the composition of air emissions already
reported.
5. Permits
Appendix C contains a list of potential permits required. From current projections, it appears that
the Company would be in compliance with all applicable permits.
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6. Land Use
The land use will require zoning changes from residential and agricultural to
industrial for the site. The effect of changing the project site land use will be a
positive one for several reasons.
By using feedstock not suitable for human or animal consumption, and which will be grown on
marginal lands, providing soil remediation, there will be a positive impact on area resources.
Furthermore, the project brings a unique advanced technology to the area that provides significant
energy-security advantages by producing renewable fuel from local sources.
Another benefit of the project on the land is that the project proposes to use selected high-yield
crops (Arundo donax, Miscanthus), which can yield in the 10-20 dry ton per acre. This
agricultural model can provide substantial added- value for the local farmers and integrators
that are presently farming low yield biomasses like coastal Bermuda grass (1-4 dry tons per acre
depending from the year). The energy grasses selected will not only be the feedstock supporting
the plant, but will provide substantial benefits to the land with higher potential for nutrients
uptake allowing a natural integration with the existing swine and poultry operations in the
area.

7. Transportation

The project will be located within an industrially developed area of the City of Clinton,
approximately 3- miles from the city center. T h e p roject site fronts on NC-24, which is
planned t o be by-passed with the rerouting of NC-24 east through a corridor located south of
this site area. This rerouting of NC-24 will alleviate the volume of east and westbound truck and
car traffic on the current NC-24. Currently, some 8,700 trucks/day use NC-24 in the vicinity of the
project area.

The project will increase transportation at and near the project site as there is truck traffic
scheduled for 10 trucks per hour, 12 hours a day and 7 days a week. The proposed site is
located within an area of existing heavy industrial activity and therefore can accommodate this
site‘s development plans. There are a small number of residents (less than 10) to the sites
east property line and with a minimum buffer of 400 to 500 feet; there would be minimal
impact to residential properties.

The site is adjacent to Turkey Highway on North Carolina Highway 24, which allows for direct
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access to a major road. Additionally, several other major highways including Highway 403 and
701 are in the immediate vicinity. Interstate 40 is approximately 14 miles from the site
and Interstate 95 is approximately 30 miles from the site.
The site is located on a major rail service line. There are also multiple lines of service available
in the town of Clinton, the municipality where the site is located. Rail access will be extended to
the site for use in transporting the ethanol product. The Company wi l l provide adequate
guarantees that transportation of bioethanol by rail will be conducted in a suitable manner to
minimize risks for the population exposed.

An inquiry with NC Department of Transportation local District Engineering Office provide the
following options for developing this site with the above-stated truck traffic.

1. Install the driveway access on the eastern side of the property to avoid conflict with the
existing four lane section and construct a left turn lane and right turn lane, both with 150‘
minimum storage and 150‘ bay tapers.

2. Install the driveway access closer to the western side of the property and extend the
existing four lane section down past the site and strip the inside west bound lane for a
dedicated left into the development and strip the outside east bound lane for the right turn
lane into the development.

The right of way in that section of NC 24 is 30 feet from the centerline on the north side and 30
feet from the centerline on the south side and/or to the center of the ditch between the railroad
and NC 24.

8. Natural Environment

This project will not negatively affect the natural environment of the site location. There are no
known effects to the natural environment or the wildlife at this time. The area is not listed
on the National Registry of Natural Landmarks, nor located near any designed National Park,
Wildlife Refuge or State Parks.
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9. SocioEconomics/Environmental Justice

T h e project will create an additional 65 direct jobs and 250 indirect jobs in North Carolina
(based on Bureau of Economic Analysis 3.8 jobs are created per every 1 biorefinery job). The
majority of these jobs will be sourced from locally available resources.

In terms of potential

economic impact for North Carolina, this complex will be the first of its kind in North America and
will provide the foundation for further expansion and development of related industries.

Executive Order 12898 of February 11, 1994, Federal Actions to Address Environmental Justice
in Minority Populations and Low-Income Populations, requires federal agencies to consider
whether their projects would result in disproportionate adverse impacts on minority or low-income
populations in the United States, its territories and possessions, the District of Columbia, the
Commonwealth of Puerto Rico, and the Commonwealth of the Mariana Islands (U.S. Department
of Housing and Urban Development, 1994).

The population of Sampson County in 2010 was 63,431 persons, an increase of approximately
5% since 2000. The percentages of minority groups in Sampson County are:
27%- Black; 16%-Hispanic; 2%- Native American; 2%- two races reported. The percentage of
persons in poverty is approximately 21%. Median household income in 2009 was $33,937; per
capita income was $18,295.

The U.S. Census Bureau defines poverty areas as census tracts or block numbering areas where
at least 20 percent of the residents are below the poverty level, which is determined using a set of
monetary income thresholds that vary by family size and composition that do not vary
geographically but are updated for inflation (U.S. Census Bureau, 2010d, and Appendix C)

There would be no disproportionate adverse impacts to any population group from the
construction of the Alpha Project. Implementation of the action will likely have a positive impact
on the local economy, both during the construction phase and during the operational phase of the
facility. Local vendors and construction contractors would likely benefit from potential work
opportunities associated with the construction of the facility.
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10. Energy Impacts
Project Alpha‘s proposed site is located approximately 2,100 feet south of a Progress Energy
115/138 KV electric transmission line, which will more than adequately serve this project's electric
requirements.
Project Alpha‘s proposed site is serviced by a 4-inch natural gas line of the Piedmont Natural Gas
Company, which is located along sites frontage on NC-24.

Discussions are underway with

Piedmont Natural Gas Co. to determine if this gas line will adequately serve this projects needs or
if a new service line will need to be installed to provide adequate gas supplies for this project.
In general terms, this project will not impact the area‘s energy supplies.
Steam:
Steam is produced on the site with the non-fermentable residues of the biomass (lignin). The
lignin will be consumed in a biomass boiler, which will generate steam for the process.
Power:
Some power will be produced on the site by use of biogas (a byproduct from the anaerobic waste
water treatment system). The biogas will generate power via a generator, providing
approximately 4.4 MW. Additional power will be taken from the local electrical grid.

The machines with the highest power consumption are the process pumps and the systems for
handling solids.
Natural gas:
Natural gas is used in the plant as a fuel to
feed:
1. Pilot lights for biomass boilers (only during switch-on phases)
2. Thermal oxidizer (only when the oxidizer load is insufficient to sustain spontaneous
combustion reactions)

In the biomass boiler, natural gas feeds the pilot lights during switch-on to sustain combustion,
while in the thermal oxidizer it is required to sustain the oxidizing reactions in the case of a
decline in the amount of pollutant entering the oxidizer (this is normally sufficient to maintain
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required temperature conditions).

The amount of natural gas taken from the network is reduced by using biogas, produced during
the anaerobic digestion phase of the water treatment plant, as fuel for the boilers.
Energy savings:
In order to reduce energy consumption (essentially power and natural gas) the facility design
has achieved results by:
1. Choice of cutting edge high-efficiency equipment and systems;
2. Optimal heat recovery in the ethanol production plant;
3. Optimal thermal recovery in the auxiliary utilities production systems.

In particular, the following improvements were introduced:
1. Recovery of exhaust steam from steam explosion to provide necessary energy for the
beer stripper and other minor utilities: enables a reduction in steam consumption by the plant
and therefore in gas consumption by the boilers; 92% of pretreatment exhaust steam is
recovered;
2. Introduction of an aerobic section in the water treatment plant: enables a reduction in
the amount of natural gas taken from the external network;
3. Use of high-efficiency boilers: enables maximum steam production in relation to the
amount of fuel burnt;
4. Use of high-efficiency engines and electronic switch-on and regulation units for large
engines: these plant devices enable reduced energy consumption by engines in
relation to their mechanical performance.
5. Use of a high-efficiency lighting system: enables a notable reduction in
electricity consumption.

Natural Gas
Piedmont Natural Gas Company is the natural gas provider for the site. An existing 4inch natural
gas line is located on the north side of the site‘s frontage on NC-24 and will provide adequate
natural gas for the process requirements.
Electrical Service
The local power provider is Progress Energy; with an existing 115/138KV transmission line
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located approximately 2,000ft north of the site. Progress Energy has surveyed the project site
and determined it is feasible to bring power onto the site from the existing transmission line.
11. Aesthetics
The plant will be located in a rural area, in the center of hundreds of acres. Wastes brought onsite will be sorted within a building and processed in enclosed pieces of equipment such as
tanks. No piles of materials will be visible. No aesthetics issues associated with the proposed
project are anticipated.
V. Coastal Zone Management Act
The area is not considered part of the Coastal Zone Management Program.

VI. Compliance With Advisory Council on Historic Preservation's Regulations
There are no properties listed on the National Register of Historic Places on or near the Project
Alpha site. In addition, no historic properties which might be eligible for listing on the National
Register are on or near the Project Alpha site. Appendix D includes correspondence with State
Historic Preservation Officer, who concurred in the determination of no historic properties
affected by the proposed facility.
VII. Compliance With the Wild and Scenic Rivers Act
The site is not within nor will affect any designated portion of a wild and scenic river.
VIII. Compliance With the Endangered Species Act
A site survey was performed to determine if there were any listed or candidate species and the
survey found no evidence of any species covered under the Endangered Species Act.
Consultation with the US Fish and Wildlife Service (USFWS) resulted in a determination that no
threatened or endangered species would be affected by the Project Alpha construction and
operation, as shown in Appendix D.
IX. Compliance With Farmland Protection Policy Act and Departmental Regulation 9500–3, Land
Use Policy
A site-specific soils report is in Appendix B. Appendix D provides a copy of the form AD-1006, to
determine impacts to prime farmland. The results show the conversion of some 22 acres prime
farmland within the project area; scores low, and is considered a minor adverse impact.
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X. Compliance With Executive Order 11988, Floodplain Management, and Executive Order 11990,
Protection of Wetlands
There are wetlands on the western side of the site, as shown in Figures 4 and 5, in association
with the unnamed tributary to Rowan Creek. The applicant will avoid impacting all such wetlands
during construction and operation by siting all facilities and services more than 50 ft from them; in
those instances where the road might cross a wetland area, the applicant will obtain all Section
404 permits from the Army Corps of Engineers.
The unamed tributary to Rowan Creek is designted on the FEMA FIRM map as within the 100 yr
Flood zone, designated as a Special Flood Hazard Area (SFHA, as shown in Appendix E). No
facilities or services will be constructed within that SFHA, and no activities will fill, dredge, alter or
otherwise adversely affect the SFHA area.

XI. Compliance With Coastal Barrier Resources Act
The project is not located within the Coastal Barrier Resources System.
XIII. Consultation Requirements of Executive Order 12372, Intergovernmental Review of Federal
Programs
A project description was sent to NC State agencies, as well as Federal agencies and their
responses are in Appendix F. Commentors noted that the City of Clinton would need to make a
determination of water supply adequacy under State law, if providing water for Project Alpha
which will be done. Commentors also recommended additional information on the use of
potentially invasive species for the feedstock in the Sprayfield areas. The cumulative impacts
section below addresses the issue of invasive species in the Sprayfield areas and proposes
mitigation measures to reduce any risks to the environment from potential spreading outside the
Sprayfield areas.
XV. Reaction to Project
A Public Notice for the project was published in the local paper (the Sampson Independent) from
July 19-21, 2011. No negative comments were received from the public, some 5 comments were
in favor of the project. In addition, letters describing the project were sent to all adjacent
landowners. Consultation and notice were frequent with city of Clinton officials and Sampson
County officials. A copy of the Incentive Letter provided by Sampson County as voted on by the
Sampson County Commissioners in Public Hearing is also provided in Appendix G. Overall
public reaction has been in favor of the project.
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XVI. Cumulative Impacts
Feedstock from the Sprayfield Areas

Project Alpha proposes to obtain feedstock from a three county area within a 50 km radius of the
plant. The targeted growers would be those within what is known as The Sprayfields Area, which
is used for the disposal of swine manure by spray application to Bermuda grass fields
subsequently harvested for hay. There are some 100,000 acres currently being used for swine
manure disposal within the three county region of Duplin, Wayne, and Sampson (Figure 8); the
proposed project would enter into contractual agreements for the use of approximately 15-25,000
acres within the three county area for the growth of selected biofuel feedstock with the intention to
use higher yielding varieties of perennial grasses as feedstock, such as Miscanthus giganteus,
and Arun donax (giant cane), both of which would have yields more than four times that of
bermuda grass, and could be harvested year round, using existing or slighltly modiefied farm
equipment. The process used is illustrated in Figure 8 (and detailed in Appendix H). The
feedstock would first be established on a plantation for distribution by rhizome or vegetative stem.
Neither grasses produce seed but spread from vegetative or rhizome cultivation.
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Figure 8-a1
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Figure 8-a2: Swine Lagoons in Eastern NC
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Figure 9: Arundo donax before fall harvesting
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Figure 10: Planting Operations
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FIGURE 11: Initial Planting Process
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Figure 12: Propagation Methods

Various methods can be used to plant Miscanthus and Arundo donax, and additional research is
underway in North Carolina on the optimal method for planting. Subsequent to the planting, the
plantations would grow the grasses for a year before harvesting would commence. Once
established, the varieties need no herbicide or nutrient application, and harvesting could be
seasonal, or year round, depending upon the variety grown, and the delivery terms of each
contract, as shown in Figure 13.
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Figure 13: Supply Chain Model
Fresh, chopped material will be used 80% of the year,
and dried, baled material will be use 20% of the year.
•

The chopped material, due to the light bulk density and
water content making transportation cost higher than
baled material, will generally be taken from farms within
35-miles of the facility. This material will be harvested
year-round. Both Arun donax and Miscanthus are
good candidates for chopped material.

•

The baled material will be kept at the field, under plastic,
until it is required at the facility. It is economically
feasible to bring baled material from within 50-miles of
the facility. Testing at the Chemtex pilot facility has
shown little change in product yield for baled material
stored for long periods of time (such as 1-year).
Miscanthus, bermuda grass, and wheat straw are good
candidates for baled material.
• Feedstock will be brought to the facility via truck 7-days/
week.
• There will be 3-days of on-site storage, kept in an open
sided building w/ roof. The building will have ventilation
and fire prevention systems.
• The chopped material will be processed within 72-hours
of harvesting; after this time the degraded material is
not suitable.
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Currently, the Sprayfields use lagoons for swine manure storage, and use spray application of the
nutrient-laden water for growing Bermuda grass which is harvested for hay. The use of energy
grasses in place of Bermuda grass will benefit the sprayfield land managers because the higher
yielding energy grass will remediate more nutrients; the energy grasses will be sold as feedstock
for the facility; and the change will convert marginal land into productive land. It is anticipated that
switching to energy cane grasses would not require additional water or nutrients, and that no
adverse impacts to soils, water quality or land use would result. Possible beneficial impacts to
soils, water quality and land use would be minor to moderate, depending upon the type of
grasses, the length of growing and harvesting management actions.
Invasive Species Concerns
Arundo donax and Miscanthus giganteus are not listed as an invasive species within North
Carolina. Neither species reproduces by seed. However, other varieties of Miscanthus such as
Miscanthus sinensis or Miscanthus sacchariflorus are considered invasive species; in other
States, such as Tennessee, Texas, and California, Arundo donax has been considered an
invasive species (http://plants.usda.gov/java/profile?symbol=ARDO4&mapType=nativity&photoID=ardo4_005_avp.jpg).
Concerns have been raised about the potential for unwanted spreading of rhizomes to other
fields or to water bodies with potential downstream establishment, particularly in wetlands. To
reduce the potential for any unwanted propagation, best managment practices will be required for
all producer feedstock agreements to include mandatory consultation by producers with local
NRCS agents, and adoption of specific NRCS BMPs to include the provisions of Table 4:
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Table 4: Recommended Feedstock Producer Conditions
The applicant, Chemtex International Inc., will incorporate into all feedstock
producer agreements, the following action items, unless there is an
approved Conservation Plan with NRCS:
1. New Producer orientation to discuss production methods, management activities, potential
for spread of giant miscanthus and/or Arundo donax, treatment methods, and
responsibilities, pest/disease identification, treatment methods, and responsibilities,
eradication methods, if necessary, and reporting requirements;
2. Site-specific best management practices(BMPs), which could include, but not be limited to,
NRCS Conservation Practice Standards (CPS) for soil erosion, pesticide use and application,
fertilizer use and application, and other relevant areas for each specific site;
3. Setbacks/buffers to manage the giant miscanthus/Arundo donax stand and to prevent
unintentional spread of the giant miscanthus/Arundo donax shall follow all local, State, or
Federal regulations for containment of biomass plantings in existence at the time of the
development of the producer’s Conservation Plan or through an amendment of the
Conservation Plan initiated by the producer and approved by RBCS and NRCS, if determined
appropriate or the site-specific conditions. If no such guidance exists, minimum procedures
to prevent unintentional spread of giant miscanthus/Arundo donax shall include:
a. Establish or maintain a minimum 25 feet of setback/border around a giant
miscanthus/Arundo donax stand, unless the field is adjacent to existing cropland or
actively managed pasture with the same operator.
b. Setback/border areas may be planted to an annual row crop such as corn or
soybeans; may be planted to a site-adapted, perennial cool-season or warm season
forage or turf grass; may be kept in existing vegetation; or kept clear by disking,
rotovating, or treating with a non-selective burn down herbicide at least once a
year. The method used may be dependent on slope and the potential for erosion.
c. The use of only those known sterile varieties of giant miscanthus cultivars for
producers included within the proposed project areas; all clone cultivars must be
approved for planting under a recognized Quality Assurance program;
d. The initiation of a seed sampling program to determine the on-going sterility of
seeds produced from the BCAP acres within the project areas. The seed sampling
program includes recommended actions, including eradication, if a seed sample
returns viable seed.
e. Exclusion of planting giant miscanthus on certain acreage within approximately
1,300 Feet from any known Miscanthus sinensis or Miscanthus sacchariflorus to
limit the potential for cross-pollination resulting in viable seed.
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f.

Exclusion of planting giant miscanthus and/or Arundo donax on certain acreage
within the project areas, depending upon certain site-specific conditions, like those
lands subject to frequent flooding events;
4. Monitoring program developed to identify (1) spread of giant miscanthus or Arundo donax
outside of planted fields with notification provided to both USDA and the Project Sponsors
as soon as possible after identification of the issue, (2) identification of diseases and pests
with notification provided to the Project Sponsors as soon as possible after identification of
the issue; a USDA representative will conduct an annual field visit to monitor the site and to
look for potential spread of giant miscanthus/Arundo donax beyond the site; the USDA will
work with local weed control districts to provide additional monitoring/evaluation of these
sites as appropriate.
5. Annual producer reporting, which would include land use tracking with the average and
total size of enrolled fields; prior land use; rationale for land use change; spread of giant
miscanthus/Arundo donax outside of planted fields; any pests/diseases identification; the
use of pesticides/herbicides to control unwanted spread of giant miscanthus/Arundo donax
or pests/diseases; BMP and CPS incorporated into field management, such as erosion
control structures or materials, vegetative barriers, etc.; fertilizer usage and application
methods; and cost data.

XIX. Mitigation Measures
To ensure that there are no impacts to the natural environment from the spread of potentially
invasive species of Miscanthus and/or Arundo donax, RBS will condition the loan guarantee to
include recommended consultation with NRCS and minimum BMPs listed in Table 4 above as
part of all producer agreements for growing feedstock using Miscanthus and/or Arundox donax.
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XX. Environmental Determinations
The following recommendations shall be completed:
A. Based on an examination and review of the foregoing information and such supplemental
information attached hereto, I recommend that the approving official determine that this proposal
will have: ( ) a significant effect on the quality of the human environment and an Environmental
Impact Statement must be prepared; will not have (X) a significant effect on the quality of the
human environment.
B. I recommend that the approving official make the following compliance determinations for the
below-listed environmental requirements.

Not in
compliance

In compliance

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
-

Clean Air Act.
Federal Water Pollution Control Act.
Safe Drinking Water
1424(e).
Endangered Species Act.

Act—Section

Coastal Barrier Resources Act.
Coastal Zone Management Act—Section
307(c) (1) and (2).
Wild and Scenic Rivers Act.
National Historic Preservation Act.
Archeological and Historic Preservation
Act.
Subpart B, Highly Erodible Land
Conservation
Subpart C, Wetland Conservation, of the
Food Security Act.
Executive Order 11988, Floodplain
Management.
Executive Order 11990, Protection of
Wetlands.
Farmland Protection Policy Act.
Departmental Regulation 9500–3, Land
Use Policy.
State
Office
Natural
Resource
Management Guide.
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C. I have reviewed and considered the types and degrees of adverse environmental impacts
identified by this assessment. I have also analyzed the proposal for its consistency with FmHA or
its successor agency under Public Law 103–354 environmental policies, particularly those related
to important farmland protection, and have considered the potential benefits of the proposal.
Based upon a consideration and balancing of these factors, I recommend from an environmental
standpoint that the proposal
_X__ be approved.
__ _ not be approved because of the attached reasons.

Prepared by:

_________________________________________________
FRANK MANCINO
Date
Environmental Protection Specialist, Program Support Staff

Recommended:

__________________________________________________
LINDA J. RODGERS
Date
Director, Program Support Division

Recommended:

__________________________________________________
WILLIAM C. SMITH
Date
Director, Energy Division,Rural Business-Cooperative Service

Approved:

__________________________________________________
JUDITH A. CANALES
Date
Administrator, Rural Business-Cooperative Service
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participants

Custom Soil Resource
Report for

Sampson County,
North Carolina
Project Alpha - 166.4 acres

July 12, 2011

Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.
The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.
Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soillandscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend (Project Alpha - 166.4
acres)
Sampson County, North Carolina (NC163)
Map Unit Symbol

Map Unit Name

Acres in AOI

BH

Bibb and Johnston soils, frequently flooded

FaA

Percent of AOI
11.5

7.3%

Faceville fine sandy loam, 0 to 2 percent slopes

7.1

4.5%

FaB

Faceville fine sandy loam, 2 to 6 percent slopes

16.3

10.3%

GoA

Goldsboro loamy sand, 0 to 2 percent slopes

7.6

4.8%

Ln

Lynchburg sandy loam

9.8

6.2%

MaC

Marvyn loamy sand, 6 to 12 percent slopes

28.4

18.0%

NoA

Norfolk loamy sand, 0 to 2 percent slopes

38.1

24.1%

NoB

Norfolk loamy sand, 2 to 6 percent slopes

30.2

19.1%

Ra

Rains sandy loam

9.2

5.8%

158.1

100.0%

Totals for Area of Interest

Map Unit Descriptions (Project Alpha - 166.4
acres)
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
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contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. AlphaBeta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Sampson County, North Carolina
BH—Bibb and Johnston soils, frequently flooded
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
Map Unit Composition
Bibb, undrained, and similar soils: 80 percent
Johnston, undrained, and similar soils: 10 percent
Description of Bibb, Undrained
Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Sandy and loamy alluvium
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water capacity: Moderate (about 7.2 inches)
Interpretive groups
Land capability (nonirrigated): 5w
Typical profile
0 to 6 inches: Sandy loam
6 to 60 inches: Sandy loam
60 to 80 inches: Loamy sand
Description of Johnston, Undrained
Setting
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Sandy and loamy alluvium
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Frequent
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Frequency of ponding: Frequent
Available water capacity: High (about 9.4 inches)
Interpretive groups
Land capability (nonirrigated): 7w
Typical profile
0 to 30 inches: Mucky loam
30 to 34 inches: Loamy fine sand
34 to 80 inches: Fine sandy loam

FaA—Faceville fine sandy loam, 0 to 2 percent slopes
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
Map Unit Composition
Faceville and similar soils: 90 percent
Description of Faceville
Setting
Landform: Flats on marine terraces, ridges on marine terraces
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Clayey marine deposits
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.1 inches)
Interpretive groups
Land capability (nonirrigated): 1
Typical profile
0 to 8 inches: Fine sandy loam
8 to 13 inches: Fine sandy loam
13 to 80 inches: Clay
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FaB—Faceville fine sandy loam, 2 to 6 percent slopes
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
Map Unit Composition
Faceville and similar soils: 85 percent
Description of Faceville
Setting
Landform: Ridges on marine terraces
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Clayey marine deposits
Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.1 inches)
Interpretive groups
Land capability (nonirrigated): 2e
Typical profile
0 to 8 inches: Fine sandy loam
8 to 13 inches: Fine sandy loam
13 to 80 inches: Clay

GoA—Goldsboro loamy sand, 0 to 2 percent slopes
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
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Map Unit Composition
Goldsboro and similar soils: 90 percent
Minor components: 5 percent
Description of Goldsboro
Setting
Landform: Flats on marine terraces, broad interstream divides on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy marine deposits
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.0 inches)
Interpretive groups
Land capability (nonirrigated): 2w
Typical profile
0 to 8 inches: Loamy sand
8 to 15 inches: Loamy sand
15 to 45 inches: Sandy clay loam
45 to 80 inches: Sandy clay loam
Minor Components
Rains, undrained
Percent of map unit: 5 percent
Landform: Flats on marine terraces, carolina bays on marine terraces, broad
interstream divides on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear

Ln—Lynchburg sandy loam
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
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Map Unit Composition
Lynchburg and similar soils: 85 percent
Minor components: 7 percent
Description of Lynchburg
Setting
Landform: Flats on marine terraces, broad interstream divides on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy marine deposits
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.3 inches)
Interpretive groups
Land capability (nonirrigated): 2w
Typical profile
0 to 6 inches: Sandy loam
6 to 10 inches: Sandy loam
10 to 65 inches: Sandy clay loam
65 to 80 inches: Clay
Minor Components
Rains, undrained
Percent of map unit: 2 percent
Landform: Flats on marine terraces, carolina bays on marine terraces, broad
interstream divides on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Woodington, undrained
Percent of map unit: 2 percent
Landform: Flats on marine terraces, depressions on marine terraces, broad
interstream divides on marine terraces
Down-slope shape: Linear
Across-slope shape: Concave
Coxville, undrained
Percent of map unit: 2 percent
Landform: Depressions, carolina bays
Landform position (two-dimensional): Summit
Down-slope shape: Concave
Across-slope shape: Concave
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Toisnot, undrained
Percent of map unit: 1 percent
Landform: Flats on marine terraces, broad interstream divides on marine terraces,
carolina bays on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear

MaC—Marvyn loamy sand, 6 to 12 percent slopes
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
Map Unit Composition
Marvyn and similar soils: 80 percent
Description of Marvyn
Setting
Landform: Ridges on marine terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy and clayey marine deposits
Properties and qualities
Slope: 6 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.7 inches)
Interpretive groups
Land capability (nonirrigated): 4e
Typical profile
0 to 4 inches: Loamy fine sand
4 to 12 inches: Loamy fine sand
12 to 45 inches: Sandy clay loam
45 to 80 inches: Sandy clay loam
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NoA—Norfolk loamy sand, 0 to 2 percent slopes
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
Map Unit Composition
Norfolk and similar soils: 85 percent
Minor components: 5 percent
Description of Norfolk
Setting
Landform: Broad interstream divides on marine terraces, flats on marine terraces
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy marine deposits
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 40 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.6 inches)
Interpretive groups
Land capability (nonirrigated): 1
Typical profile
0 to 9 inches: Loamy sand
9 to 14 inches: Loamy sand
14 to 70 inches: Sandy clay loam
70 to 100 inches: Sandy clay loam
Minor Components
Rains, undrained
Percent of map unit: 5 percent
Landform: Flats on marine terraces, carolina bays on marine terraces, broad
interstream divides on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
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NoB—Norfolk loamy sand, 2 to 6 percent slopes
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
Map Unit Composition
Norfolk and similar soils: 85 percent
Minor components: 5 percent
Description of Norfolk
Setting
Landform: Broad interstream divides on marine terraces, flats on marine terraces
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy marine deposits
Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 40 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.6 inches)
Interpretive groups
Land capability (nonirrigated): 2e
Typical profile
0 to 9 inches: Loamy sand
9 to 14 inches: Loamy sand
14 to 70 inches: Sandy clay loam
70 to 100 inches: Sandy clay loam
Minor Components
Bibb, undrained
Percent of map unit: 3 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Down-slope shape: Concave
Across-slope shape: Linear
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Johnston, undrained
Percent of map unit: 2 percent
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Linear

Ra—Rains sandy loam
Map Unit Setting
Elevation: 80 to 330 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 59 to 70 degrees F
Frost-free period: 210 to 265 days
Map Unit Composition
Rains, drained, and similar soils: 80 percent
Rains, undrained, and similar soils: 10 percent
Description of Rains, Drained
Setting
Landform: Flats on marine terraces, carolina bays on marine terraces, broad
interstream divides on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy marine deposits
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)
Interpretive groups
Land capability (nonirrigated): 3w
Typical profile
0 to 7 inches: Sandy loam
7 to 12 inches: Fine sandy loam
12 to 20 inches: Sandy loam
20 to 62 inches: Sandy clay loam
62 to 85 inches: Sandy clay loam
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Description of Rains, Undrained
Setting
Landform: Flats on marine terraces, carolina bays on marine terraces, broad
interstream divides on marine terraces
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy marine deposits
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.4 inches)
Interpretive groups
Land capability (nonirrigated): 4w
Typical profile
0 to 7 inches: Sandy loam
7 to 12 inches: Fine sandy loam
12 to 20 inches: Sandy loam
20 to 62 inches: Sandy clay loam
62 to 85 inches: Sandy clay loam
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Soil Information for All Uses
Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Land Classifications
Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Farmland Classification (Project Alpha - 166.4 acres)
Farmland classification identifies map units as prime farmland, farmland of statewide
importance, farmland of local importance, or unique farmland. It identifies the location
and extent of the soils that are best suited to food, feed, fiber, forage, and oilseed
crops. NRCS policy and procedures on prime and unique farmlands are published in
the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils

Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer

Not prime farmland

Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60

All areas are prime
farmland

Prime farmland if irrigated
and reclaimed of excess
salts and sodium

Soil Map Units
Soil Ratings

Prime farmland if drained
Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated
Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season

Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

MAP INFORMATION
US Routes
Major Roads
Local Roads

Map Scale: 1:8,350 if printed on A size (8.5" × 11") sheet.
The soil surveys that comprise your AOI were mapped at
1:24,000.
Please rely on the bar scale on each map sheet for accurate map
measurements.
Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83
This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.
Soil Survey Area: Sampson County, North Carolina
Survey Area Data: Version 11, Jun 5, 2009

Political Features
Cities
Water Features

Prime farmland if irrigated
and drained

Oceans

Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season

Streams and Canals
Transportation
Rails
Interstate Highways

Date(s) aerial images were photographed:

6/22/2006

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Farmland Classification (Project Alpha - 166.4 acres)
Farmland Classification— Summary by Map Unit — Sampson County, North Carolina
Map unit symbol

Map unit name

Rating

BH

Bibb and Johnston soils,
frequently flooded

Not prime farmland

FaA

Faceville fine sandy loam, 0 to 2
percent slopes

FaB

Acres in AOI

Percent of AOI

11.5

7.3%

All areas are prime farmland

7.1

4.5%

Faceville fine sandy loam, 2 to 6
percent slopes

All areas are prime farmland

16.3

10.3%

GoA

Goldsboro loamy sand, 0 to 2
percent slopes

All areas are prime farmland

7.6

4.8%

Ln

Lynchburg sandy loam

Prime farmland if drained

9.8

6.2%

MaC

Marvyn loamy sand, 6 to 12
percent slopes

Farmland of statewide importance

28.4

18.0%

NoA

Norfolk loamy sand, 0 to 2 percent All areas are prime farmland
slopes

38.1

24.1%

NoB

Norfolk loamy sand, 2 to 6 percent All areas are prime farmland
slopes

30.2

19.1%

Ra

Rains sandy loam

9.2

5.8%

158.1

100.0%

Prime farmland if drained

Totals for Area of Interest

Rating Options—Farmland Classification (Project Alpha - 166.4
acres)
Aggregation Method: No Aggregation Necessary
Tie-break Rule: Lower

Hydric Rating by Map Unit (Project Alpha - 166.4 acres)
This rating indicates the proportion of map units that meets the criteria for hydric soils.
Map units are composed of one or more map unit components or soil types, each of
which is rated as hydric soil or not hydric. Map units that are made up dominantly of
hydric soils may have small areas of minor nonhydric components in the higher
positions on the landform, and map units that are made up dominantly of nonhydric
soils may have small areas of minor hydric components in the lower positions on the
landform. Each map unit is designated as "all hydric," "partially hydric," "not hydric,"
or "unknown hydric," depending on the rating of its respective components.
"All hydric" means that all components listed for a given map unit are rated as being
hydric, while "not hydric" means that all components are rated as not hydric. "Partially
hydric" means that at least one component of the map unit is rated as hydric, and at
least one component is rated as not hydric. "Unknown hydric" indicates that at least
one component is not rated so a definitive rating for the map unit cannot be made.
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Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
(Federal Register, 1994). Under natural conditions, these soils are either saturated or
inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.
The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in "Soil
Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff,
2006) and in the "Soil Survey Manual" (Soil Survey Division Staff, 1993).
If soils are wet enough for a long enough period of time to be considered hydric, they
should exhibit certain properties that can be easily observed in the field. These visible
properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).
References:
Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.
Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.
Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.
Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.
Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.
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Map—Hydric Rating by Map Unit (Project Alpha - 166.4 acres)

34° 59' 9''

Custom Soil Resource Report

MAP LEGEND
Area of Interest (AOI)

MAP INFORMATION
Map Scale: 1:8,350 if printed on A size (8.5" × 11") sheet.

Area of Interest (AOI)

The soil surveys that comprise your AOI were mapped at 1:24,000.

Soils
Soil Map Units
Soil Ratings

Please rely on the bar scale on each map sheet for accurate map
measurements.

All Hydric
Partially Hydric
Not Hydric
Unknown Hydric
Not rated or not available
Political Features
Cities

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 17N NAD83
This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.
Soil Survey Area: Sampson County, North Carolina
Survey Area Data: Version 11, Jun 5, 2009

Water Features
Oceans
Streams and Canals
Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads

Date(s) aerial images were photographed:

6/22/2006

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydric Rating by Map Unit (Project Alpha - 166.4 acres)
Hydric Rating by Map Unit— Summary by Map Unit — Sampson County, North Carolina
Map unit symbol

Map unit name

Rating

BH

Bibb and Johnston soils, frequently All Hydric
flooded

FaA

Faceville fine sandy loam, 0 to 2
percent slopes

FaB

Acres in AOI

Percent of AOI

11.5

7.3%

Not Hydric

7.1

4.5%

Faceville fine sandy loam, 2 to 6
percent slopes

Not Hydric

16.3

10.3%

GoA

Goldsboro loamy sand, 0 to 2
percent slopes

Partially Hydric

7.6

4.8%

Ln

Lynchburg sandy loam

Partially Hydric

9.8

6.2%

MaC

Marvyn loamy sand, 6 to 12 percent Not Hydric
slopes

28.4

18.0%

NoA

Norfolk loamy sand, 0 to 2 percent Partially Hydric
slopes

38.1

24.1%

NoB

Norfolk loamy sand, 2 to 6 percent Partially Hydric
slopes

30.2

19.1%

Ra

Rains sandy loam

9.2

5.8%

158.1

100.0%

All Hydric

Totals for Area of Interest

Rating Options—Hydric Rating by Map Unit (Project Alpha - 166.4
acres)
Aggregation Method: Absence/Presence
Tie-break Rule: Lower
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Appendix C

Appendix C

Summary of Ethanol Plant Permitting Requirements
Clinton, North Carolina
Permit
AIR
Construction and Operating
Permit

Regulatory Agency Applicability
NC - Division of Air

Construction and operation of a source subject to an applicable standard,
requirement or rule that emits any regulated air pollutant including
facilities subject to Section 112 of the Clean Air Act. Certain exemptions
apply. General, small, synthetic minor or Title V permit may be required
based on specific emissions quantities or locations.

Timeline
If the draft permit is not required to go to public notice or to public
hearing, the director shall issue or deny the permit within 90 days of
receipt of a complete application or 10 days after receipt of requested
additional information, whichever is later. If a public notice is required,
the notice typically lasts for 30 days. Time associated with a public
hearing (if required) and the Division of Air Quality response is not
included herein.

LAND
Erosion and Sediment Control NC - Division of Land Any land-disturbing activity covering one acre or more, except agriculture, The approval should be issued within 30 calendar days after receipt of a
Certificate of Approval
Resources
mining and forestry activities conducted in accordance with N.C. Forest complete application package.
Practice Guidelines related to water quality.
WATER
National Pollutant Discharge
NC - Division of
Eliminations Systems
Water Quality
Construction Permit (Storm
water)
National Pollutant Discharge
NC - Division of
Eliminations Systems Individual Water Quality
Permit (Storm water)

Significant Industrial User
Wastewater Permit

City of Clinton

Industrial User Pretreatment
Permit State Review

NC - Division of
Water Quality

WSP Environment & Energy LLC
K:\Chemtex\List of Permits rev 0.xlsx

Direct discharges of stormwater associated with certain industrial
activities and municipalities to surface waters of the state during
construction.

An NPDES Construction Permit is automatically issued with an Erosion
and Sediment Control Permit.

Direct discharges of stormwater associated with certain industrial
activities and municipalities to surface waters of the state during
operation.
Required if:
1. Discharges an average of 25,000 gallons or more per day of process
wastewater, or
2. Contributes more than 5% of the design flow or maximum allowable
headworks loading of the POTW treatment plant for any pollutant of
concern, or

An NPDES Individual Permit takes approximately 180 days for approval,
which includes a public comment period. An NPDES Individual Permit
must be issued before operations begin.

All industrial users proposing to discharge nondomestic wastewater, or
proposing to change the volume or characteristics of an existing
discharge of nondomestic wastewater shall request from the POTW
Director a significant industrial user determination. If the POTW Director
determines or suspects that the proposed discharge fits the significant
industrial user criteria he will require that a significant industrial user
permit application be filed.
3. Is required to meet a national categorical pretreatment standard, or
4. Is determined by the control authority to have a reasonable potential
for adversely affecting the POTW's operation or for violating any
pretreatment standard or requirement or receiving stream standard, or to
limit the POTW's sludge disposal options.

A facility should request a significant user determination from the POTW
director 210 days prior to discharge. The facility has 90 days after the
POTW determination to submit a permit application. The POTW has 30
days to respond to the completeness of the permit. After a complete
permit has been submitted, the POTW has 90 days to take final action.

The POTW director is required to take action on all applications by either
issuing a pretreatment permit or by denying the discharge not later than
90 days following the receipt of a complete application. The DWQ has
30 days from the receipt of the pretreatment permit from the POTW to
make comments and unless an objection is specified by the division, the
permit shall be final and binding. In the event that DWQ objects, the
POTW has 60 days upon receipt of the objection to resubmit the permit
to address that objection. If this period of time expires, permit authority
passes to the division.
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Appendix C
Summary of Ethanol Plant Permitting Requirements
Clinton, North Carolina
Permit

Regulatory Agency Applicability

Timeline

WETLANDS
Clean Water Act Sections 401
and 404

NC - Division of
Water Quality

A permit is required prior to the deposition of fill, earth, construction
debris, and soil in an isolated wetland.
WSP has not identified any specific buffer distance or other requirements
applicable to the Cape Fear Watershed where Clinton is located. A
riparian buffer distance of 50 feet applies generally to new construction
near water bodies in other areas of the State.

North Carolina offers an express review program for simple wetlands
and water quality permits. Under this program the process is scheduled
to take 5 weeks. The process begin with an initial review meeting with
the Division of Water Quality to review the proposed discharge or
encroachment and determine whether or not it can be accepted into the
express review program.

Construction of temporary sediment control measures or best
management practices as required by the NC Sediment and Erosion
Control Program on a construction site is deemed to comply with
wetlands standards, provided that the temporary sediment control
measures or best management practices are restored to natural grade
and stabilized within two months of completion of the project and native
woody vegetation is reestablished during the next appropriate planting
season and maintained thereafter.
MATERIAL STORAGE
Emergency Planning and
Community Right-to-Know Act,
SARA Title III

NC DENR

A facility must report hazardous substances stored onsite above
threshold planning quantities (TPQ)to the State Emergency Response
Commission (SERC), Local Emergency Planning Committee (LEPC),
and the local fire department.
Section 302 - Extremely hazardous substance (EHS) notification (one
time notification) - Includes sulfuric acid and any other EHS onsite above
the TPQ
Section 311 - MSDS submission (one time notification) - includes
potassium chloride, urea, and any other hazardous substance above the
TPQ
Section 312 - Tier II reporting form - includes potassium chloride, urea,
and any other hazardous substance above the TPQ

City of Clinton

The City of Clinton Zoning Ordinance requires a Zoning Compliance
A Zoning Compliance Permit requires approximately 6 weeks to be
Permit before construction of a new building. The site is currently zoned approved.
as RA-20 for Residential Agricultural District. According to the Sampson
County Economic Development Commission, the property is planned to
have its zoning changed to I-2 for Heavy Industrial District.
Manufacturing of chemical products is a permitted use of an I-2 zoned
property. Dimensional requirements of I-2 land are outlined in Section
9.15.3 of the City of Clinton Zoning Ordinance.

Building Permit

Sampson County
Inspections
Department

A Building Permit must be acquired after a Zoning Compliance Permit
has been issued. Plumbing, electrical, and mechanical work also require
permits from Sampson County. Building construction must comply with
the North Carolina Uniform Statewide Building Code.

A Building Permit will be issued within approximately 2 weeks of a
completed application submission. A Zoning Compliance Permit is
required before a facility can apply for a Building Permit.

Elevation Certificate

Sampson County
Public Inspections
Department
Sampson County
Public Works
Department

Because the southwest area of the property is located in a 100-year flood
plain, an Elevation Certificate must be filed with the Sampson County
Inspections Department.
In order to connect to the public water supply, a water service application
is required.

A preliminary elevation form should be submitted when the property is
surveyed prior to construction. A final Elevation Certificate will be
completed and filed after construction is completed.
Approximately 2 weeks is required to install a new tap on the public
water line.

BUILDING AND ZONING
Zoning Compliance Permit

Water Service Application

WSP Environment & Energy LLC
K:\Chemtex\List of Permits rev 0.xlsx

Section 302 - within 60 days of having EHS onsite.
Section 311 - within 90 days of having hazardous substance onsite.
Section 312 - by March 1st every year.
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Appendix C
Summary of Ethanol Plant Permitting Requirements
Clinton, North Carolina
Permit
FUEL ALCOHOL

Regulatory Agency Applicability

Alcohol Fuel Producers Permit US Department of
Treasury
ABC Commercial Permit

WSP Environment & Energy LLC
K:\Chemtex\List of Permits rev 0.xlsx

A facility wishing to establish an alcohol fuel plant must apply for and obtain an
alcohol fuel producer's permit.

NC Alcohol Beverage In order to produce fuel alcohol in the State of North Carolina, a facility
Control (ABC)
must obtain an ABC Commercial Permit.
Commission

Timeline
An Alcohol Fuel Producers Permit requires approximately 60 days to be
approved. The application should be submitted after construction has
begun, but before the facility is operational.
The permit will be issued within 5 to 7 days of receipt of the application.
A federal Alcohol Fuel Producers Permit is required before a facility can
apply for an ABC permit.
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Appendix D

Approximate
Site Location

Approximate
Site
Location

LEGEND
Site Boundary
NC- SHPO Surveyed Sites
SP0561 – Sampson County Hone
SP0017 – John Thomas Chestnut House
SOURCE:
NC State Historic Preservation Office (SHPO)
On-line Mapping

www.hpo.ncdcr.gov/

N
FIGURE 9
NC State Historic Preservation Office
Approximate 166-acre Tract
Beretich and Fryar Properties
Chemtex NC 24 Rail Site
Clinton, Sampson County, NC
ECS Project: 18524
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Appendix E

Approximate
Site Location

Approximate
Site Location

LEGEND
Site Boundary

SOURCE:
FEMA
http://www.msc.fema.gov

N
FIGURE 4
FIRM- Flood Insurance Rate Map
Approximate 166-acre Tract
Beretich and Fryar Properties
Chemtex NC 24 Rail Site
Clinton, Sampson County, NC
ECS Project: 18524
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Appendix H

•

The North Carolina hog industry uses Sprayfield Land to remediate hog waste

•
Sprayfield land managers mostly grow Bermuda grass, for which there is a
limited market in NC
• The use of energy grasses in place of bermuda grass will benefit the
sprayfield land managers
• The higher yielding energy grass will remediate more nutrients
• The energy grasses will be sold as feedstock for the facility
• This change will convert marginal land into productive land
•
Within the three county region of Duplin, Wayne, and Sampson there are
100,000 acres of sprayfield land which can support 5-6 facilities the size of Project
Alpha when converted to energy grasses

•
Planting and harvesting of energy grasses can be accomplished with existing
equipment
•
The tools currently used to apply the lagoon effluent to the sprayfields can be
used with the taller energy grasses with minor modifications

Growing Biofuels in North Carolina
Trial crops in Williamsdale Farms: Duplin County NC Second year crop for Switchgrass (front) and Arundo donax (back)
Multiple trial crops in collaboration with NC State University and NCDA are documenting the productivity of energy grasses in North Carolina.

Planting Operations
Crop Scale-up Flowchart

Tobacco transplanter used in step #4 of
Crop Scale-up Flowchart (shown on the left) was used to plant Miscanthus and switchgrass seedlings in a NC sprayfield

Sprayfield Operations in eastern NC

Figure 1 Figure 2 Figure 3

Sprayfield trial plots on Cottle Farm in Duplin County, NC
Includes Switchgrass, Biomass Sorghum, Sweet Sorghum, Miscanthus and Coastal Bermudagrass.
Arundo donax trials at separate location. Pictures taken two months after planting.

Figure 1: Triplicate trial plots Figure 2: Non-evaporative rain gauge Figure 3: Triplicate trial plots

Sprayfield equipment,
Traveling Gun
Traveling gun irrigation devices are
widely used for spraying effluent in
NC.

Minor modification is required on this
equipment (extension to the height of
the water nozzle to clear energy
grasses). Cost estimated for this
modification is negligible.
Nozzle

Sprayfield equipment, Center Pivot
Center Pivot irrigation devices widely used for
spraying effluent in NC.
No significant modifications are required.

