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Introduction

1.1 Project Description

The proposed project consists of the installation of a 2,200 kW solar PV system, with associated
equipment pad, surrounded by a chain link fence. The project area is approximately 9.7 acres on the
Greene County property located in Cairo, Greene County, New York. The site is undeveloped and
bordered by Volunteer Drive to the north, the Shingle Kill to the east and neighboring wooded
properties to the south and west.

The solar arrays will be installed utilizing post driven into the ground and the solar panel racks are
mounted to the posts. The end of each array will include an approximately 2 foot wide trench for the
underground electrical connection to the power invertor. The arrays are elevated the on structural
posts, minimizing new impervious area. Due to the topography of the site grading will be required.

1.2 Relevant Standards and Guidelines

The erosion and sediment control measures have been designed to minimize soil loss, retain eroded
soil, and prevent it from reaching water bodies or adjoining properties. The following documents
were utilized in the design process:

e New York State Department of Environmental Conservation, SPDES General Permit for
Stormwater Discharges From Construction Activity, Permit No. GP-0-15-002, effective January
29, 2015, expiration date January 28, 2020;

e New York State Department of Environmental Conservation, Division of Water, New York State
Standards and Specifications for Erosion and Sediment Control, August 2005; and

e New York State Stormwater Management Design Manual, January 2015.

2 Site Characteristics

2.1 Location
The site is located at 84 Volunteer Drive, Cairo, Greene County, New York. The property is identified

as Tax Parcel 101.00-6-5.1 according to the Greene County Tax Map. The coordinates of the center of
the site are 582142E, 4682823N, in NYTM Units. A USGS site location map is included in Appendix A

2.2 Existing Land Use
The site is currently undeveloped with portions of it wooded.
2.3 Topography

The drainage patterns of the site are split by a ridge line with a portion of the site sloping toward the
east and a portion sloping toward the west. Slopes ranging from approximately 2% to 40%.
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2.4 Soils

According to the Greene County Soils Survey and USDA Web Soil Survey the following soils groups are
present onsite, a complete soils report can be found in Appendix A.

Table 1: On-Site Soils

Soils Map Unit Soils Map Unit Name Description Hydrologic Soils
Symbol Group
LeC Lackawanna and Channery loams, 3 to 15 percent c
Wellsboro slopes, very stony
MaC Maplecrest Gravelly silt loam, rolling B
MaD Maplecrest Gravelly silt loam, 15 to 25 B
percent slopes

2.5 Watershed Designation

According to the New York State Department of Environmental Conservation EAF Mapper, the site is
located within the Middle Hudson Watershed.

2.6 Receiving Waters

The site is bordered to the east by the Shingle Kill, a tributary to the Catskill Creek.

2.7 Aquifer

According to the New York State Department of Environmental Conservation EAF Mapper, the site is
located in an unnamed principal aquifer.

2.8 Wetlands and Waterbodies
According to the New York State Department of Environmental Conservation EAF Mapper, and the

U.S. Fish and Wildlife Service, National Wetlands Inventory, the site does not contain wetlands or
other waterbodies

2.9 Floodplains

The site is located adjacent to, but not within the 100 year floodplain of the Shingle Kill, per the FEMA,
Greene County, New York FIRM Map Number 36039C0242F, effective Date May 16, 2008.

2.10 Rare, Endangered, or Threatened Species
According to the New York State Department of Environmental Conservation EAF Mapper, the site

does not contain any species of plant or animal that is listed by the federal government of NYS as
endangered or threatened, nor contain any areas identified as habitat for an endangered or
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threatened species. In addition the site does not contain any species of plan tor animal listed by NYS
as rare or as a species of special concern.

2.11 Historical and Cultural Resources

The site has been review by the New York State Parks, Recreation, and Historic Preservation.
Correspondence, located in Appendix A, from the New York State Parks, Recreation, and Historic
Preservation confirms the proposed project will have no impact on archaeological and/or historic
preservation.

2.12 Disturbance and Impervious Cover

The total project area and land disturbance is approximately 9.7 acre. This includes underground
electrical conduit installation, surface grading, tree removal, installation of a pervious access road, and
the proposed permanent impervious surface. Although the project temporarily disturbs a large
amount of land, the increase in imperious cover is 0.02 acres. The pre-developed impervious cover is
0.16 acres and the post-developed imperious cover is 0.18 acres. The post-developed impervious
cover consisting of solar panel mounting poles, transformer pads, and fence post. Because of the
small amount of increase in impervious cover, the runoff characteristics will not be significantly
changed.

Because the solar arrays are pole mounted, the project meets the utility electrical transmission project
category of New York State Stormwater Management Design Manual, Appendix B, Table 1. This
category indicates, a SWPPP which only includes Erosion and Sediment Controls is required, provided
the project does not include the construction of permanent access roads or parking areas surfaced
with impervious cover. A small portion of the existing access road to the site requires re-grading, and
the installation of a geo-grid with #2 stone. Guidance from NYS DEC has indicated this type of access
road construction shall be considered pervious, thus meeting the conditions for a SWPPP which only
includes Erosion and Sediment Controls. No stormwater management is required, or proposed.

3 Construction Sequence

Pre-Construction Activities

1. Identify all natural resources and mark and protect them as necessary i.e. trees, vegetation,
limits of disturbance.

2. Identify on-site and downstream surface water bodies and install controls to protect them
from sedimentation.

3. Establish temporary stone construction entrance pads to capture mud and debris from the
tires of construction vehicles.

4. Install perimeter sediment controls such as silt fences, as shown on the project plans.

5. Install temporary construction fencing as shown on the project plans or as directed by the site
engineer.

6. All earth disturbances during this phase should be limited to work necessary to install erosion
and sedimentation controls.
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During Construction Activities

1. All site activities shall have a maximum of five acres of disturbed soil at any one time.

Stabilize the conveyance system i.e. ditches, swales, berms etc. by seeding, mulching and
installing rock check dams as shown on the plans or direct by the site engineer during
construction.

3. Utilize practices to infiltrate stormwater runoff as much as possible when applicable.

Stabilize all stormwater runoff outlets as shown on the project plans and as necessary.

5. Limit soil disturbance to small areas and preserve as much of the existing vegetation as
practical

6. Complete all underground utility improvements prior to installation of hard surface
improvements.

7. All topsoil stockpiles should be staged in an area away from surface waters and storm drains
and should be protected and stabilized.

8. Earth disturbance is not allowed in established buffers, within any regulated distance from
wetlands. Or within the high water line of a body of water affected by tidal action or other
such protected zones.

9. At any location where surface run-off from disturbed or graded areas may flow off-site,
sedimentation control measures must be installed to prevent sedimentation from being
transported.

10. Immediately stabilize soils with seed and mulch upon completion of work. Limit the amount
of disturbed soil to the extent possible.

Post-Construction Activities

1. Completely stabilize all surfaces with seed and mulch or impervious cover. Do not leave any
exposed soil.

2. After site work is completed perform routine inspection and maintenance and insure proper
vegetative cover is maintained at the site.

4 Pollution Control

4.1 Erosion and Sediment Controls

The following Erosion and Sediment Control measures will be utilized on site as pollution control
during construction. Refer to the Erosion and Sediment Control Plans prepared by the LRC Group for
the location and details of the measures.

Stabilized Construction Entrance

A stabilized construction entrance will be used at all points of construction ingress and egress from a
public right of way, street, alley, sidewalk, or parking area to reduce the tracking of mud or dirt onto
the surrounding roads.
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Silt Fence

A temporary barrier of geotextile fabric installed on the contours across a slope used to intercept
sediment laden runoff from small drainage areas of disturbed soil. The purpose of a silt fence is to
reduce runoff velocity and effect deposition of transported sediment load.

Temporary Soil Stockpile

Materials, such as topsoil, will be temporarily stockpiled (if necessary) on the site during the
construction process. Stockpiles should be located in an area away from storm drainage, water bodies
and/or courses, and will be properly protected from erosion by a surrounding silt fence barrier.

Dust Control

Water trucks will be used as needed to control of dust resulting from land-disturbing activities, to
prevent surface and air movement of dust from disturbed soil surfaces that may cause health hazards,
and traffic safety problems.

Temporary Seeding and Mulch Stabilization

Areas undergoing clearing or grading and any areas disturbed by construction activities where work
has temporarily or permanently ceased shall be stabilized with temporary vegetative cover within
seven days from the date the soil disturbance activity ceased.

A coarse plant residue or chips, or other suitable materials, will be applied to cover the soil surface to
provide initial erosion control while a seeding or shrub planting is establishing. Mulch will conserve
moisture and modify the surface soil temperature and reduce fluctuation of both. Mulch will prevent
soil surface crusting and aid in weed control. Mulch is also used alone on in non-growing months.

Dewatering
Dewatering shall be used to intercept sediment-laden storm water or pumped groundwater and allow

it to settle out of the pumped discharge prior to being discharged from the site. Water from
dewatering operations shall be treated to eliminate the discharge of sediment and other pollutants.
Water resulting from dewatering operations shall be discharged through a silt bag, temporary
sediment trap or basin, or sheet flow across a stabilized vegetated surface.

Permanent Seeding and Stabilization

Re-establishment of vegetative cover shall occur at the completion of construction. A seed mix shall
be provided over the land in accordance with the Erosion and Sediment Control Plans prepared by the
LRC Group. All areas at final grade must be seeded and mulched within 14 days after completion of
the major construction activity. All seeded areas should be protected with mulch.

Final site stabilization is achieved when all soil-disturbing activities at the site have been completed
and a uniform, perennial vegetative cover with a density of 80 percent has been established or
equivalent stabilization measures (such as the use of mulches or geotextiles) have been employed on
all unpaved areas and areas not covered by permanent structures.

4.2 Other Pollutant Controls

The following practices will be utilized to ensure pollutant control.

Solid Waste
No solid materials are allowed to be discharged from the site with stormwater. All solid waste shall be
collected and placed in containers. The containers will be emptied periodically by a contract trash
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disposal service and hauled away from the site. The contractor shall walk the site daily and pick up any
waste or liter and dispose of them properly.

Temporary Sanitary Facilities

Temporary sanitary facilities shall be provided throughout construction. They must be utilized by all
construction personnel and will be serviced by a licensed NYSDEC waste management company.
These facilities must comply with state and local sanitary or septic system regulations.

4.3 Construction Best Management Practices

Throughout construction the following best management practices shall be followed by the
contractor.

Material Stockpile

Material resulting from the clearing and grubbing operation can be stockpiled on-site and up slope
from adequate sedimentation controls during construction. If there is any excess material once
construction is complete, it shall be hauled and stored at an off-site location to be coordinated with
the Owner. The topsoil from this site shall be stripped and stockpiled for re-use during the restoration
stage.

Spill Prevention and Response

A Spill Prevention and Response Plan shall be developed for the site by the Contractor. The plan shall
detail the steps needed to be followed in the event of an accidental spill and shall identify contact
names and phone numbers of people and agencies that must be notified.

The plan shall include Safety Data Sheets (SDS) for all materials to be stored on-site. All workers on-
site will be required to be trained on safe handling and spill prevention procedures for all materials
used during construction. Regular tailgate safety meetings shall be held and all workers that are
expected on the site during the week shall be required to attend.

Equipment Cleaning and Maintenance

The Contractor shall designate areas for equipment cleaning, maintenance, and repair. The Contractor
and subcontractors will utilize those areas. The areas shall be protected by a temporary perimeter
berm and shall be identified.

Material Storage

Construction materials shall be stored in a dedicated staging area or the designated “laydown” area.
The staging area shall be located in an area that minimizes the impacts of the construction materials
effecting storm water quality.

Chemicals, paints, solvents, and other toxic material must be stored in waterproof containers. Except
during application, the contents must be kept within storage facilities. Runoff containing such material
must be collected, remove from the site, treated, and disposed of at an approved solid waste or
chemical disposal facility.

5 SWPPP Responsibilities

It is the responsibility of the Owner/Developer, General Contractor and subcontractors to comply with
the measures set forth in this SWPPP and implement pollutant control measures which retain surface
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water quality and prevent sediment laden runoff from entering rivers, streams, estuaries, wetlands and
other sensitive environments. The following outlines the responsibilities of all participants.

5.1 Owner/Developer or Qualified Representative
The following is a summary of the Owner/Developer or Qualified Representative’s responsibilities:

Preconstruction Phase

1. Prepare this SWPPP using good Engineering practices, best management practices and in
compliance with NYSDEC Phase Il Storm Water Regulations. The Owner/Developer, contractor
and all subcontractors involved in earth disturbance during construction must certify this Plan
by signing the certifying statement.

2. Prepare and sign the NOI and certify the SWPPP for submission to the NYSDEC at least 5 days
prior to commencement of construction. The NOI should be submitted to:

“Notice of Intent”
NYSDEC Bureau of Water Permits
625 Broadway
Albany, New York 12233-3505

1. Provide copies of the SWPPP and the “Acknowledgement of Notice of Intent” to the local
government agencies having jurisdiction or regulatory control over the project.

2. Review the site prior to the beginning of construction and certify in an inspection report that
the appropriate pre-construction erosion and sediment control measures outlined herein,
and that are required by the NYSDEC SPDES General Permit, have been installed and will
operate as designed.

Construction Phase

1. Conduct on-site inspections every 7 days for general compliance with the SWPPP and the
NYSDEC SPDES General Permit. Inspection reports will be provided to the Owner/Developer
within 24-hours of the field inspection. Any problem areas or areas in need of additional
stabilization shall be made clear to the Owner/Developer. The Owner/Developer and the
authorized person who is responsible for the overall operation of the site, such as a project
manager or site superintendent, must certify these reports by signing the certifying
statements contained at the end of the reports and must be maintained in the on-site log
book as described below.

2. Review onsite Contractors SWPPP records to ensure compliance and update them as required
or necessary.

3. Update the SWPPP each time there is a significant modification to the design or construction

which may have a significant effect on the potential for discharge of pollutants into receiving
waters.
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4. When the Owner/Developer receives a letter of “Acknowledgement of Notice of Intent” from
the NYSDEC, post a copy of this letter at the site for public viewing on a kiosk, in a construction
field trailer, in model home, etc. A copy should also be forwarded to the Owner/Developer’s
Qualified Representative for the project file

5. Post at the site SWPPP inspection activity log for public viewing on a monthly basis.

6. Ensure that a log book, containing all the required documentation, is kept on site and made
available for inspection upon request. The book should contain an extra copy of the
“Acknowledgement of Notice of Intent”, a copy of this SWPPP report, weekly SWPPP
inspection reports, SWPPP inspection quarterly reports and a copy of the SPDES General
Permit.

7. Ensure the SWPPP report, inspection reports and inspection quarterly summaries are certified
by an authorized person who has responsibility for the overall operation of the site such as a
project manager or site superintendent. Certification of these documents is executed by
signing the certifying statements and at the end of the inspection reports.

8. Require the contractor and all subcontractors involved with construction activity that
disturbs site soils, to fully implement the SWPPP and the requirements set forth in the SPDES
General Permit. The SWPPP should be certified by the contractor and all subcontractors
involved with earth disturbance during construction by signing the certifying.

9. When construction is complete, provide the Owner/Developer with certification that an
inspection has been completed verifying that the site has undergone final stabilization.

10. When the site has undergone final stabilization, prepare the Notice of Termination (NOT) for
the Owner/Developer for submission to the NYSDEC.

11. Upon project completion and when the site has reached final stabilization, the
Owner/Developer should sign the Notice of Termination (NOT) prepared by the
Owner/Developer’s Qualified Representative and submit to:

“Notice of Termination”
NYSDEC Bureau of Water Permits
625 Broadway
Albany, New York 12233-3505
12. Retain all site records and documentation including Engineering reports, SWPPP reports,

SWPPP inspection reports and all records of data used to complete the NOI for a minimum of
5 years from the date the site reached final stabilization.

5.2 Contractors and Sub-Contractors

The following is a summary of the Contractor’s responsibilities:
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1. Implementfullythe SWPPPwhilefollowingthePhasingPlanandtherequirementssetforthin the
SPDES General Permit. Certify the SWPPP by signing the Contractor’s Certification
statement.

2. Provide the names and addresses of all subcontractors’ involved in construction activities
that disturb site soils for inclusion in the SWPPP. Ensure all subcontractors involved in
construction activities that disturb site soils implement fully the SWPPP and the
requirements set forth in the SPDES General Permit. All Sub Contractors must certify the
SWPPP by signing the Contractor’s Certification statement.

3. Conduct inspections on a regular basis of the erosion and sedimentation controls installed at
the site. Maintain and repair as necessary all erosion and sedimentation controls.

5.3 Participant Contact Information

Owner/Developer’s Engineer
LRC Engineering & Surveying, PC
85 Civic Center Plaza, Suite 103

Poughkeepsie, NY 12601
(845) 243-2880

SWPPP Preparer
SolarCity Corporation
Rebecca L. Koze, CPESC
100 N. 18" Street, Suite 1900
Philadelphia, PA 19103
215-287-4398

Owner/Developer’s Qualified Representative — Construction
SolarCity Corporation
3055 Clearview Way
San Mateo, CA 94402
301-328-8802

Contractor & Subcontractors
To Be Determined

6 Implementation, Maintenance, and Inspection

6.1 Training

All on-site personnel involved in site-development activities shall be aware of the stipulations
outlined in this SWPPP as it pertains to their everyday activities. All such employees must be able to
recognhize potential problems and have the ability to provide either temporary or permanent
stabilization measures, as appropriate, to mitigate stormwater runoff before problems occur. The
NYSDEC periodically holds workshops on erosion and sediment control. It is recommended that the

Page 9 of 12



affected and responsible on-site personnel attend these workshops to ensure training is current and
up to date. Contact the NYSDEC for more information.

6.2 Preconstruction Inspection

Prior to the commencement of construction, a qualified professional designated by the
Owner/Developer shall conduct an assessment of the site and certify that the appropriate erosion
and sediment control measures have been adequately installed and implemented. The Contractor
shall contact the Owner/Developer designated qualified professional once the erosion and sediment
control measures have been installed.

A qualified professional is defined as a Professional Engineer or Landscape Architect licensed to
practice in New York State, or is a Certified Professional in Erosion and Sediment Control (CPESC).

6.3 Construction Phase Inspections

Once construction begins regular inspection of construction activities by the Owner/Developer
designated qualified professional are required at least once every 7 days to ensure deficiencies
regarding erosion and sedimentation are reported and corrected. It is the responsibility of the
Contractor to continuously monitor construction activities to ensure the measures outlined in this
report are being implemented.

Areas which have not been fully stabilized, areas used for materials storage and all structural control
measures must be inspected once every 7 calendar days to monitor erosion and assess the risk of
sedimentation. For sites where soil disturbance activities are on-going and the owner operator has
received authorization in accordance with Part II.C.3 to disturb greater than five (5) acres of soil at
any one time, the Owner/Developer designated qualified professional shall conduct at least two (2)
site inspections every seven (7) calendar days. The two (2) inspections shall be separated by a
minimum of two (2) full calendar days. For areas construction sites where soil disturbance activities
have been temporarily suspended (e.g. winter shutdown) and temporary stabilization measures have
been applied to all disturbed areas, the qualified inspector shall conduct a site inspection at least
once every (30) calendar days.

The purpose of site inspections is to assess performance of pollutant controls. Based on these
inspections, the Owner/Developer designated qualified professional will decide whether it is
necessary to modify the Final SWPPP, add or relocate sediment barriers, or whatever else may be
needed in order to prevent pollutants from leaving the site via storm water runoff. The contractor
has the duty to cause pollutant control measures to be repaired, modified, maintained,
supplemented, or whatever else is necessary in order to achieve effective pollutant control.

A copy of the SWPPP must be maintained on site at all times in the field log book. The SWPPP and

inspection reports must be maintained on site and be made available to the permitting authority
upon request.
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6.4 Maintenance

It shall be necessary to maintain all temporary controls installed as well as vegetative measures
throughout the site. Maintenance shall also be necessary to ensure the permanent structural
features, such as underground chambers, catch basins and conveyance piping remain optimally
functional and continue to reduce the risk of sediment loading of surface water bodies. All controls
shall be repaired or replaced as necessary and as noted on the inspection reports as prepared by the
Owner/Developer designated qualified professional.

During construction, maintenance of these stabilization measures shall be the responsibility of the
Contractor or appropriate Subcontractors. Vegetative plantings must not be allowed to become
overgrown. Vegetation shall be removed should it be ineffective and be replaced with a variety of
grasses, trees and shrubs more suitable for preventing stormwater runoff. Silt fences must be
inspected regularly to ensure that they are still effective and their capability to reduce stormwater
runoff has not been reduced due to prolonged sun exposure. Guidelines and recommendations for
installation and maintenance practices can be found in the “New York Guidelines for Urban Erosion
and Sediment Control” handbook.

6.5 Reports

Inspection/maintenance reports shall be prepared prior to and during construction in accordance with
the schedule outlined herein and in the SPDES General Permit GP-0-015-002 Part IV.C.2. The reports
shall be prepared to identify and document the maintenance of the erosion and sediment control
measures.

Specifically, each inspection shall record the following information:

1. Date and time of inspection.
2. Name and title of person(s) performing inspection.

3. A description of the weather and soil conditions (e.g. dry, wet, saturated) at the time of the
inspection.

4. A description of the condition of the runoff at all points of discharge (including conveyance
systems and overland flow) from the construction site. This shall include identification of any
discharges of sediment from the construction site.

5. Identification of all erosion and sediment control practices that need repair or maintenance.

6. Identification of all erosion and sediment control practices that were not installed properly
or are not functioning as designed and need to be reinstalled or repaired.

7. Description and sketch of areas that are disturbed at the time of the inspection and areas
that have been stabilized (temporary and/or final) since the last inspection.

8. Corrective action(s) that must be taken to install, repair, replace or maintain erosion and
sediment control practices.
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9. Include color photographs with date stamp, taken with a digital camera that clearly shows
the condition of all practices that have been identified as needing corrective actions. Color
copies of photographs shall be attached to the inspection report within 7 calendar days of
inspection. Color photographs with date stamp, taken with a digital camera must clearly
show the condition of practice(s) after the corrective action has been completed. Color
copies of the photographs, that document completion of the corrective action work within 7
calendar days of inspection, shall be attached to inspection report.

6.6 Post Construction Records and Archiving

At the time of final stabilization, the Owner/Developer’s Qualified Representative shall perform a final
inspection of the site and certify that the site has successfully undergone final stabilization using
either vegetative or structural stabilization methods and that all temporary erosion and sediment
controls such as silt fence, not needed for long term use, have been removed. At this point, the
Owner/Developer is responsible for the following:

1. Submit to the NYSDEC a NOT prepared by the Owner/Developer’s Qualified Professional.
2. Transfer the Water Quality and Quantity Report and SWPPP to the New Owner/Developer.

Following construction, the Owner/Developer shall retain copies of the Final SWPPP, the complete
construction Site Log Book, and records of all data used to complete the NOI to be covered by this
permit, for a period of at least five years from the date that the site is finally stabilized. This period
may be extended by the NYSDEC, at its sole discretion, at any time upon written notification.

Conclusions

This project is not subject to the requirements of a regulated MS4, and this SWPPP has been prepared in
conformance with the current NYS Standards and Specifications for Erosion and Sediment Control as
well as considerations for quantity control as identified by NYS Stormwater Management Design
Manual. As such the proposed development will not adversely impact adjacent or downstream
properties if the erosion and sediment control facilities are properly constructed for the duration of the
temporary use and the site is restored and re-vegetated as specified.
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Appendix A

Site Characteristics Information
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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://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) 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 Soll
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

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 Web Soil Survey, the site for 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


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
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http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

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 soil-
landscape 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.



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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Soil Map
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Map Unit Legend

Greene County, New York (NY039)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
LcC Lackawanna and Wellsboro 0.0
channery loams, 3 to 15
percent slopes, very stony
MaC Maplecrest gravelly silt loam, 6.6
rolling
MaD Maplecrest gravelly silt loam, 15 2.7
to 25 percent slopes
Totals for Area of Interest 9.3

Map Unit Descriptions

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
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
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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. Alpha-
Beta 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.

11
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Greene County, New York

LcC—Lackawanna and Wellsboro channery loams, 3 to 15 percent slopes,
very stony

Map Unit Setting
National map unit symbol: 9sh3
Elevation: 1,100 to 1,800 feet
Mean annual precipitation: 36 to 44 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 135 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Lackawanna and similar soils: 60 percent
Wellsboro and similar soils: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lackawanna

Setting
Landform: Till plains, drumlinoid ridges, hills
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till derived from reddish sandstone, siltstone, and shale

Typical profile
H1 - 0 to 3 inches: channery loam
H2 - 3 to 30 inches: channery loam
H3 - 30 to 60 inches: channery silt loam

Properties and qualities
Slope: 3 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 17 to 36 inches to fragipan
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C

Description of Wellsboro

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Summit

12
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Landform position (three-dimensional): Crest

Down-slope shape: Concave

Across-slope shape: Convex

Parent material: Loamy till derived mainly from reddish sandstone, siltstone, and
shale

Typical profile
H1 - 0 to 8 inches: channery loam
H2 - 8 to 20 inches: channery silt loam
H3 - 20 to 60 inches: channery silt loam

Properties and qualities
Slope: 3 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 15 to 26 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 14 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D

Minor Components

Morris
Percent of map unit: 5 percent

Arnot
Percent of map unit: 5 percent

Oquaga
Percent of map unit: 5 percent

Tunkhannock
Percent of map unit: 5 percent

MaC—Maplecrest gravelly silt loam, rolling

Map Unit Setting
National map unit symbol: 9shq
Elevation: 1,200 to 1,800 feet
Mean annual precipitation: 36 to 44 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 135 to 170 days
Farmland classification: Farmland of statewide importance
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Map Unit Composition
Maplecrest and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Maplecrest

Setting
Landform: Valley sides, lateral moraines, end moraines
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till dominated by material from reddish sandstone and
siltstone or shale

Typical profile
H1 - 0 to 8 inches: gravelly silt loam
H2 - 8 to 30 inches: gravelly loam
H3 - 30 to 50 inches: gravelly loam
H4 - 50 to 65 inches: very gravelly sandy loam

Properties and qualities

Slope: 8 to 15 percent

Depth to restrictive feature: More than 80 inches

Natural 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 storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B

Minor Components

Oquaga
Percent of map unit: 5 percent

Morris
Percent of map unit: 5 percent

Lackawanna
Percent of map unit: 5 percent

Tunkhannock
Percent of map unit: 5 percent

Wellsboro
Percent of map unit: 5 percent
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MaD—Maplecrest gravelly silt loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 9shr
Elevation: 1,200 to 1,800 feet
Mean annual precipitation: 36 to 44 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 135 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Maplecrest and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Maplecrest

Setting
Landform: Lateral moraines, end moraines, valley sides
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy till dominated by material from reddish sandstone and
siltstone or shale

Typical profile
H1 - 0 to 8 inches: gravelly silt loam
H2 - 8 to 30 inches: gravelly loam
H3 - 30 to 50 inches: gravelly loam
H4 - 50 to 65 inches: very gravelly sandy loam

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural 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 storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
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Minor Components

Wellsboro
Percent of map unit: 5 percent

Morris
Percent of map unit: 5 percent

Tunkhannock
Percent of map unit: 5 percent

Lackawanna
Percent of map unit: 5 percent

Oquaga
Percent of map unit: 5 percent
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