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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

Rolling Upland Wind Farm, LLC (the Applicant) is proposing to develop a wind-powered generating
facility of up to 36 wind turbine generators (WTGs) with a nameplate capacity of 60 MW. The
proposed Project would meet the electrical needs of approximately 14,400 to 18,000New York
households. In addition to the wind turbines, the Project will involve construction of 2-3
meteorological (MET) towers, a system of gravel access roads, a buried and overhead electrical
collection system, an operation and maintenance building, and an interconnection substation facility.

1.2 PROJECT LOCATION

The Project is located the Town of Madison. The Project corridor is characterized by rolling
topography with elevation ranging from approximately 1500 to 1800 feet above mean sea level
(amsl). Land use within the Project area is dominated by active agriculture, with farms and single-
family rural residences generally occurring along the road frontage.

The entire Project area encompasses approximately 7,000 acres square miles in the Town of
Madison. The Project corridor will be spread across roughly 240 acres of leased private land within
the Project area.

1.3 STORMWATER MANAGEMENT OBJECTIVES

The goal of the Stormwater Pollution Prevention Plan (SWPPP) is compliance with the New York
State Department of Environmental Conservation (NYSDEC) State Pollution Discharge Elimination
System (SPDES) Stormwater Permit for construction activities (GP-0-10-001).  This goal will be met
by identifying the source of sediment and other pollutants that affect the quality of stormwater
discharge and planning and implementing measures to meet the following objectives:

1 Reduction or elimination of erosion, sediment loading and other pollutants that affect the
quality of storm water discharges to water bodies during construction;

2 Control of the impact of stormwater runoff on the water quality of the receiving waters;
3 Control of the increased volume and peak rate of runoff during and after construction;
4 Maintenance of stormwater controls during and after completion of construction;
5 Waste and material management for construction activities; and
6 Site inspections, monitoring and personnel training.

2.0 PRE-DEVELOPED CONDITIONS

2.1 BODIES OF WATER AND WETLANDS

2.1.1 Surface Waters
The Project Area is divided between the Susquehanna River drainage basin to the south and the
Hudson River Basin to the north.

The Project Area in the Hudson River Basin drains to the Mohawk drainage subbasin (USGS
Hydrologic Unit #02020004).  In the Mohawk subbasin, the Project Area drains to the west by
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several unnamed tributaries to Oriskany Creek and to the east by unnamed tributaries to Buckley Mill
Creek.

The Project Area in the Susquehanna River Basin drains to the Chenango basin (USGS Hydrologic
Unit #02050102).  In the Chenango basin the Project Area is drained to the southeast and south by
Hunt Creek and several unnamed tributaries to the Sangerfield River and Ninemile Swamp and to the
northwest by several unnamed tributaries to Payne Brook and Lake Moraine.

According to the NYSDEC mapped streams digital data, there are 34 mapped streams within the
Project Area. Based on existing, or expected best usage, streams classified as C indicate a best usage
for fishing and those designated with the standard of a T are also trout waters.  Streams with a
classification of T are considered “protected waters”.

Classification of NYSDEC Streams in the Project Area:

Drainage Basin Subbasin
No. Streams with

Classification "C"

No. Streams with Classification

(Standard) "C(T)"

Hudson River 02020004 4 2

Susquehanna River 02050102 18 10

In addition, preliminary field reconnaissance has found small unmapped watercourses are present
within the Project Area.  These features include perennial rocky headwater streams approximately 4
to 6 feet wide with water depths from 0.5 to 2 feet; intermittent streams approximately 2 to 4 feet
wide with water depths ranging from 2 to 6 inches; and ephemeral channels approximately 1 to 3 feet
wide either lacking flow or with intermittent pools.

Six mapped streams intersect the proposed Project Corridor.  Three of the streams are classified as C
and three are classified as C(T) by the NYSDEC.  Hunt Creek, classed C(T), intersects the corridor in
the southern portion of the Project Area.  The creek is a known perennial stream and is mapped and
named on the USGS 7.5’ Topographic Quadrangle map.  A tributary and a subtributary of the
Sangerfield River are intersected by the proposed Project Corridor in the south-central portion of the
project and are also classified as C(T).  In the central portion of the project, the Project Corridor
intersects one subtributary of the Sangerfield River that is classified as C(T).  Two other
watercourses are intersected by the Project Corridor, one is a tributary to the Sangerfield River and a
second is a subtributary that is intersected in two places along its course.

2.1.2 Wetlands

Wetlands within the proposed Project Area have been identified by use of mapping with existing
digital data and through preliminary field review conducted by a qualified wetlands biologist.  The
mapping includes USGS 7.5’ Topographic Quadrangles, US Fish and Wildlife Service National
Wetland Inventory (NWI), NYSDEC Freshwater Wetlands mapping, and aerial photography.

Data base review

There are no NYSDEC mapped wetlands in the Project Area.
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Overall, NWI wetlands within the Project Area are collectively 146 acres and range in size from less
than 0.1 acres to just greater than 7 acres.  These wetlands are palustrine emergent, forested, scrub-
shrub (and complexes of these types), and unconsolidated bottom with various modifiers (ponds).
Palustrine scrub-shrub wetlands of broad leaved deciduous type comprise the most total mapped
acreage within the Project Area (68 acres), followed by emergent types, forested types, and lastly
ponds.

NWI Wetlands mapped within the Project Area

Wetland Type Cowardin
Classification Freshwater Wetland Class

Total Acres in
Project Area SubTotal

Emergent

PEM1B Palustrine Emergent Persistent 6.68
PEM1C Palustrine Emergent Persistent 1.22
PEM1E Palustrine Emergent Persistent 23.71

PEM1Eh Palustrine Emergent Persistent 3.57

PEM1/SS1B
Palustrine Emergent Persistent/Scrub-shrub

Broad-leaved Deciduous 3.07

PEM1/SS1E
Palustrine Emergent Persistent/Scrub-shrub

Broad-leaved Deciduous 1.87 40.11

Forested

PFO1E Palustrine Forested Broad-leaved Deciduous 7.31

PFO1/SS1B
Palustrine Forested/Scrub-Shrub Broad-

leaved Deciduous 2.88

PFO1/SS1C
Palustrine Forested/Scrub-Shrub Broad-

leaved Deciduous 2.91
PFO4C Palustrine Forested Needle-leaved Evergreen 2.63
PFO4E Palustrine Forested Needle-leaved Evergreen 1.47

PFO4/1E
Palustrine Forested Needle-leaved
Evergreen/Broad-leaved Deciduous 0.23

PFO4/SS1E

Palustrine Forested Needle-leaved
Evergreen/Scrub-shrub Broad Leaved

Deciduous 3.28 20.70

Scrub-Shrub

PSS1B
Palustrine Scrub-shrub Broad-leaved

Deciduous 6.85

PSS1E
Palustrine Scrub-shrub Broad-leaved

Deciduous 49.37

PSS1Eb
Palustrine Scrub-shrub Broad-leaved

Deciduous 1.03

PSS1Fh
Palustrine Scrub-shrub Broad-leaved

Deciduous 0.10

PSS1/EM1A
Palustrine Scrub-shrub Broad-leaved

Deciduous/Emergent Persistent 4.27

PSS1/EM1B
Palustrine Scrub-shrub Broad-leaved

Deciduous/Emergent Persistent 1.06

PSS1/EM1Eb
Palustrine Scrub-shrub Broad-leaved

Deciduous/Emergent Persistent 1.42

PSS1/FO1B
Palustrine Scrub-shrub/Forested Broad-

leaved Deciduous 3.27
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Wetland Type Cowardin
Classification Freshwater Wetland Class

Total Acres in
Project Area SubTotal

PSS4/1E
Palustrine Scrub-shrub Needle-leaved
Evergreen/Broad Leaved Deciduous 0.75 68.12

Freshwater
Pond

PUBFb Palustrine Unconsolidated Bottom (Pond) 0.58

PUBFh Palustrine Unconsolidated Bottom (Pond) 0.38

PUBHh Palustrine Unconsolidated Bottom (Pond) 16.08 17.04
TOTAL 145.97

Modifiers: A = Temporarily Flooded; B = Saturated; C = Seasonally Flooded; E = Seasonally Flooded/Saturated; F = Semipermanently Flooded;
H = Permanently Flooded; b = Beaver; h = Diked/Impounded

The Project Corridor intersects less than one acre of National Wetland Inventory mapped wetlands.
These wetlands are categorized as palustrine scrub-shrub, emergent and unconsolidated bottom with
various modifiers.  Specifically, palustrine unconsolidated bottom semipermanently flooded
diked/impounded (PUBFh), palustrine unconsolidated bottom permanently flooded diked/impounded
(PUBHh), palustrine scrub-shrub broad leaved deciduous seasonally flooded/saturated (PSS1E), and
palustrine emergent persistent saturated (PEM1B). Wetlands that are directly inline with the
proposed access roads or collection lines range in size from 0.04 acres to just over 4 acres .

Mapped Wetlands Intersecting Proposed Project Corridor

Wetland Classification Wetland Size Total (Acres)
Portion Intersecting Project

Corridor (Acres)

PSS 2.89 0.01

POW 4.11 0.04

POW 0.1 0.1

PEM 0.4 0.11

PSS 1.85 0.33

TOTAL 20.24 0.59

Natural Color Aerial Imagery (World Map 1999, Bing Maps ESRI) indicate that additional
unmapped wetland and stream features may also be present within and in proximity to the Project
Corridor.  A 0.5 acre unmapped, manmade freshwater pond is present in the southwestern portion of
the Project Corridor and a ditched feature (0.52 acres) that appears to flow from an NWI mapped
wetland is present in the northwestern portion of the corridor.  A few additional unmapped ponded
features are also observed within the vicinity of the corridor; however, RUWF has taken steps to
avoid these features, and thus, do not intersect the Project Corridor.

2.2 CRITICAL ENVIRONMENT AREAS

There were no critical environmental areas identified within the 5- or 10-mile study area.
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2.3 SOILS

Generally the Project Corridor ranges between 1500 and 1800 feet in elevation.  It traverses several
hill summits which are for the most part over 1620 feet and crosses several steep sided stream valleys
that often drop below 1600 feet.  Slopes are mostly oriented to the east and west, and to a lesser
extent the north and south.

Surficial geology within the Project Corridor is almost entirely glacial till.  The Project Corridor
below Bacon Hill enters a kame deposit.  This kame deposit consists of gravel and silt left by melting
and retreating glaciers in the stream valley between Bacon Hill and Cole Hill.

Underlying bedrock geology within the Project Corridor consists of the Ludlowville and Oriskany
Sandstone formations. The Ludlowville formation covers a majority of the corridor, while the
Oriskany Sandstone is found within the northern portion of the Project Corridor.  The depth to
bedrock is variable throughout the site (10 - 80+ inches), but the NRCS does not indicate that
outcroppings are located within the Project Corridor. The Oriskany Sandstone formation is located at
the very northern extent of the Project Corridor.  It is predominantly white sandstone; sedimentary
rock composed of abundant sand-size fragments.

Soil and sediment information for the Project Corridor and the accompanying soil table (Appendix
A) are derived from the USDA/NRCS. The following information is located within the Project
Corridor soil table. Although the Project Corridor contains less soil types than the Project Area, the
same range of soil characteristics exists between the two.

Concerning the possibility of wetlands based on “Hydric Rating,” an area of Alden mucky silt loam
(“All Hydric” soil) is indicated in the corridor near a pond on Bacon Hill. In addition the Wayland
“All Hydric” soils are found around streams depressions and valleys within the Project Corridor area.
Otherwise, the soils found in the Project Corridor are dominantly upland non-hydric soils.

The soil “Drainage Rating” for the soils located within the Project Corridor range from very poorly
drained through well drained. In addition, the soils encompass all hydrologic group ratings (A-D) and
there are no soils within the Project Corridor that are classified as a “very severe,” Erosion Hazard.

3.0 POST-DEVELOPED CONDITIONS

3.1 SCOPE OF SWPPP

This SWPPP has been developed to ensure water quality is maintained during the construction and
operation of the Project components. This section provides a brief description of the Project
components.

Construction of the Project will require the development of one main material laydown/ construction
staging area and smaller, secondary staging areas as necessary; temporary construction access;
construction parking areas; soil, rock, and slash disposal areas; improvements to public roads to
facilitate construction traffic; and other similar uses and improvements associated with construction.
These areas will require site preparation work potentially including installation of erosion and
sediment control measures, stripping and stockpiling the topsoil if on agricultural land, grading and
compacting the subsoil, installation of geotextile fabric (as needed), and placement of gravel to create
a level storage yard.  Wherever possible, existing roads and farm drives will be upgraded for use as
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Project access roads in order to minimize impacts to both active agricultural areas and
wetland/stream areas.  Where an existing road or farm drive is unavailable or unsuitable, new gravel-
surfaced access roads will be constructed.

The Project will require numerous foundations [including bases for the MET tower and] WTG pads,
transformers, junction boxes, substation equipment, and the Operations and Maintenance (O&M)
facility. Often, separate subcontractors are mobilized for each type of foundation they specialize in
constructing. The WTG foundation may be either a concrete caisson or a spread footer or equivalent,
as specified by the Project geotechnical/civil engineer.  It is currently anticipated that the spread foot
foundation will be used. This foundation is approximately 12 feet deep and approximately 60 feet in
diameter.

Underground electrical collection line routes will generally follow Project access roads and field
edges, but will sometimes cut directly across fields. Portions of the collection system will be installed
above ground in areas where below-ground installation is not feasible from an engineering, or
economic point of view or when it could result in significant safety or environmental impacts (e.g.,
crossing the former gypsum mine).

The WTGs consist of 3 main components: the towers, the nacelles (machine house) and the rotor
blades. Other smaller components include hubs, nose cones, cabling, control panels and tower
internal facilities such as lighting, ladders, etc. All turbine components will be delivered to the
Project site on flatbed transport trucks, and main components will be off-loaded at the individual
turbine sites. A large erection crane based on a gravel crane pad will erect the turbine. Turbine
erection is performed in multiple stages including: setting of the bus cabinet and ground control
panels on the foundation, erection of the tower (in 3-4 sections), erection of the nacelle, assembly and
erection of the rotor, connection and termination of the internal cables, and inspection and testing of
the electrical system prior to energization.

The construction of the Project substation involves several stages of work including, but not limited
to, grading of the area, the construction of several foundations for the transformers, steel work,
breakers, control houses, and other outdoor equipment, the erection and placement of the steel work
and all outdoor equipment, and electrical work for all of the required terminations.

Construction of the O&M Facility will commence with the preparation and pouring of its foundation,
framing the structure and roof trusses, installing the outer siding, installing plumbing and electrical
work and finishing the interior carpentry.

3.2 DISTURBED AREA

The Project corridor is approximately 240acres. A brief description of the earth disturbance for the
Project is as follows:

1 Laydown Area and Secondary Staging Areas — The total area of temporary disturbance
resulting from clearing for the crane assembly areas, laydown areas, and secondary staging
areas is approximately 10 acres.

2 Access Roads — The total area of temporary disturbance resulting from clearing for the
access roads is approximately 48 acres.
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3 Cleared WTG pads — The total area of disturbance resulting from clearing for the WTG
pads is approximately 20 acres.

4 Underground Electric Collection Line and Overhead Electric Transmission Line — The total
area of disturbance resulting from clearing for the underground electric collection line and
the overhead electric transmission line isapproximately 10 acres.

5 Substation — There will be no new clearing for a substation.  The substation at the existing
Madison Wind Farm will be used as the Point of Interconnection to the power grid for this
project.

3.3 IMPERVIOUS SURFACES

The total area of impervious surface generated by the Project is approximately 31 acres, which
includes the concrete WTG foundations, the permanent access roads and parking areas, the overhead
transmission line support poles, the substation, and the O&M building.

4.0 EROSION AND SEDIMENT CONTROL

The Erosion and Sediment Control section details the best management practices (BMP’s) of erosion
control, sediment control and storm water runoff control planning for the construction phase of the
Project.

4.1 EROSION AND SEDIMENTATION CONTROL PRACTICES

4.1.1 EROSION AND SEDIMENTATION CONTROL MEASURES

The control measures which may be used during the construction phase of the Project are:

1 Silt Fence: Silt fence will be constructed around soil stockpiles located within 100 feet of a
watercourse and between wetland boundaries and construction sites.

2 Sediment Filter Bags: If necessary, sediment filter bags will be used to filter water from open
footing excavations.

3 Sediment basins would be used to protect surface water from runoff produced during grading
or construction activities.

4 Stabilized construction entrances would be installed at the entrance/exit of a construction site
in order to reduce tracking dirt and debris onto public roadways.

5 Geotextile (rolled erosion control products) may be used for temporary stabilization on
disturbed slopes where temporary seeding does not provide sufficient stabilization.

6 Corrugated metal or plastic culverts would route runoff into natural channels.
7 French drains may be used as water equalization devices for standing water or spring

seepage, depending on weather and field conditions.
8 Mulch would be used as temporary stabilization in conjunction with seeding, or used as

temporary stabilization of disturbed slopes.
9 Seeding would be used as a temporary and a permanent method to stabilize disturbed areas.
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10 Rolled erosion control products made from biodegradable materials, may be installed as
temporary or permanent stabilization to cover bare and newly planted soil on slopes and open
areas, or drainage swales.

Appendix C includes the BMP specifications for the measures that will be implemented during
construction.

4.1.2 CONSTRUCTION SCHEDULE

The items below provide a generalized construction sequence for the control of erosion and
sedimentation for the construction phase of the Project.

1 Grading of the field construction office and substation areas;
2 General clearing and construction of access roads, crane pads and turn-around areas;
3 Public road improvements;
4 Construction of turbine tower foundations and associated transformer pads;
5 Installation of the electrical collection system;
6 Assembling and erection of the wind turbines;
7 Construction and installation of the substation;
8 Plant commissioning and energization;
9 Final grading and drainage; and
10 Restoration activities.

4.2 CONSTRUCTION SPECIFICATIONS

General specifications for the installation of select erosion and sediment control practices are
summarized below:

1 Silt Fence: Filter fabric fence should be installed at level grade. Both ends of each fence
section should be extended at least 8' upslope at 45 degrees to the main fence alignment to
allow for pooling of water.

A 6" deep trench should be excavated, minimizing the disturbance on the downslope side.
The bottom of the trench should be at level grade. Maximum deviation form level grade
should be 1 percent and not extend more than 25'. The bottom of the fence should be anchored
by placing fabric in the bottom of the trench, and backfilling and compacting the fill material
in the trench.

Support stakes should be driven 18" below the existing ground surface at 8' (max) intervals.
Filter fabric should be stretched and fastened to the upslope side of the support stakes. At
fabric ends, both ends should be wrapped around the support stake and stapled. If the fabric
comes already attached to the stakes, the end stakes should be held together while the fabric
is wrapped around the stakes at least on revolution prior to driving the stakes.

2 Sediment Filter Bag: The contractor will have the responsibility of choosing the size and type
of drainage hoses, clamps, and water pumps. Pumping rates will vary depending on the size
of the filter bag, and the type and amount of sediment discharged to the bag. The pumping
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rate shall be no greater than 750 gallons per minute (gpm) or W the maximum specified by
the manufacturer, whichever is less. Pump intakes should be floating and screened.

3 Filter bags will be made from non-woven geotextile material sewn with high strength, double
stitched "J" type seams and will be capable of trapping particles larger than 150 microns.
Bags will be located in well-vegetated area, and discharge onto stable, erosion resistant areas.
Where this is not possible, a geotextile flow path will be provided. Bags will not be placed on
slopes greater than five percent (5%).

4.3 VEGETATIVE PLAN

The Applicant and/or its site contractor will initiate stabilization measures in portions of the site
where construction activities have temporarily or permanently ceased.  In addition, the Applicant
and/or its contractor will implement the measures listed in Appendix A to minimize impacts to
agricultural land.

4.3.1 TEMPORARY STABILIZATION

Temporary stabilization will be completed as identified below:

1 Rough grade the area and ensure the slopes are physically stable.
2 Remove large debris and rocks.
3 Apply hay or straw mulch at 2 tons\acre (90 lbs 11000 ft2.).
4 Seed area using any seeding method that will result in relatively good soil to seed contact.
5 Apply seed within 48 hours using the approved mixture and rate provided.

4.3.2 PERMANENT STABILIZATION

Permanent stabilization will be completed as identified below:

1 Chisel or disk any severely compacted section to provide an adequate rooting zone.
2 Remove all stones and other debris from the surface that are greater than 4 inches in diameter

or that will be detrimental to maintenance.
3 Apply small grain straw at 2 tons/acre and anchor with netting or tactifier within 8 hours.
4 Seed area within 48 hours using any method (broadcasting, drilling, cultipack type, or

hydroseeding) that provide proper soil to seed contact.
5 Seed using the approved mixture and rates provided.

4.3.3 WETLAND BUFFER STABILIZATION

Wetland Buffer Stabilization and restoration will be completed as follows:

1 Return subsoil to the excavation.
2 Replace topsoil and vegetative root mass to as near the original position and contour as

possible.
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3 Apply small grain straw at 2 tons/acre within 8 hours. Do not anchor with netting or tactifier.
4 Remove excess material away from all wetlands and/or water bodies and stabilize.

4.4 MAINTENANCE PLAN

All erosion and sediment control devices will be in place at the end of each working day. The control
devices will be inspected and maintained as prescribed below.

1 All erosion and sediment control practices will be checked for stability and operation
following every runoff-producing rainfall but in no cases less than once every week. Any
needed repairs will be made within 48 hours to maintain all practices as designed.

2 Sediment accumulations at the silt fence will be removed when the depth of the sediment at
the silt fence reaches 0.5ft. Repairs will be made within 48 hours to the fence to maintain it as
a barrier.

3 All seeded areas

4.5 INSPECTIONS

The Applicant and/or its site contractor shall have a qualified inspector as defined in the general
permit conduct an assessment of the site prior to the commencement of construction and certify
in an inspection report that the appropriate erosion and sediment controls described in the
SWPPP and required by the SPDES Permit have been adequately installed or implemented to
ensure overall preparedness of the site for the commencement of construction. Following the
commencement of construction, site inspections shall be conducted by the qualified inspector at
least every 7-calendar days and within 24 hours of the end of a storm event of 0.5 inches or
greater.

At a minimum, the qualified inspector will inspect all erosion and sediment control practices to
ensure integrity and effectiveness, all post-construction stormwater management practices under
construction to ensure that they are constructed in conformance with the SWPPP, all areas of
disturbance that have not achieved final stabilization, all points of discharge to natural surface
waterbodies located within, or immediately adjacent to, the property boundaries of the
construction site, and all points of discharge from the construction site.

The qualified inspector shall prepare an inspection report subsequent to each and every
inspection.  This report will be included in the onsite SWPPP and be available for review if
requested.

4.6 BORROW AND SPOIL AREAS

The concrete batch plant will utilize outdoor stockpiles of sand and aggregate. These stockpiles will
be located to minimize exposure to wind.  Construction managers will exercise good housekeeping
practices and conduct regular cleanings of the plant, storage and stockpile areas to minimize buildup
of fine materials.  During access road construction, stripped topsoil will be stockpiled along the road
corridor for use in site restoration.  WTG pad construction will require stripping and stockpiling of
topsoil within a 250-foot radius (or less) around each tower. The Applicant will use on-site excavated
materials for backfill to the extent possible. In agricultural areas, excavated subsoil and rock will be
segregated from stockpiled topsoil.  Direct burial of the underground electric cable generally does not
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result in stockpiled soil; however, open trench installation will result in stockpiled brush and
backfill/spoil.

Stockpiles with potential for runoff will be surrounded by silt fence or other appropriate measures as
listed in Section 4.1.1 above.

5.0 SPILL PREVENTION, CONTAINMENT, AND COUNTERMEASURE

COMPONENT

5.1 GENERAL

The following information details Spill Prevention, Containment, and Countermeasure Planning for
the Project.

The list of Project personnel (with contact telephone numbers) responsible for the oversight of the
petroleum products used on-site is maintained on-site and in the SWPPP file and includes:

1 Rolling Upland Wind Farm, LLC Project Manager
2 Construction Manager
3 Job-site coordinators designated by the construction manager

Spills will be immediately reported to Applicant by the contractor. The Applicant will keep an up-to-
date list of qualified emergency response contractors with the capability of reaching the Project site
quickly.

In the event that a spill occurs on the site, the following notification procedure will be followed:

1 Construction team leader notifies the Construction Manager.
2 Construction Manager notifies the Rolling Upland Wind Farm, LLC Project Manager
3 Rolling Upland Wind Farm notifies NYSDEC Region _ Spill Prevention and Response or

DEC Spill Hotline (800-457-7362).

5.2 PETROLEUM PRODUCTS AND HAZARDOUS OR CONTROLLED SUBSTANCES

The only petroleum products, hazardous, or controlled substances anticipated for use on-site during
Project construction and operation will be small quantities of equipment oils and lubricants. The
following substances and petroleum products will not be stored on the site.

1 Gasoline
2 Diesel Fuel
3 Commercial Fertilizer

5.3 POLLUTION PREVENTION
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The following sections provide a description of pollution prevention measures that will be used to
control litter, construction chemicals, and construction debris from becoming a pollutant source to
stormwater discharges. In addition, storage practices to minimize the exposure of materials to
stormwater, as well as spill prevention and response measures, are detailed.

5.3.1 MATERIAL DELIVERY AND STORAGE

1 Locate material storage and delivery areas at a minimum distance of 100 feet away from any
drain inlet and surface water bodies.

2 Keep inventory low
3 Store dry chemicals and bagged materials on pallets.
4 Store all flammable products away from any heat and/or ignition source.
5 Provide secondary containment for liquids.
6 Keep designated storage areas clean and well organized. Conduct weekly inspections to

check for damaged containers, leaks, etc.
7 Comply with State and Local requirements for storage of hazardous waste.
8 During the wet season, cover chemicals, drums and bagged materials to prevent contact with

rainwater (e.g. tarps, bins, structures).
9 During the wet season, cover secondary containment areas to prevent accumulation of water.
10 Keep chemicals in original containers and keep them labeled.
11 Train employees and subcontractors on the proper use of the storage area.

5.3.2 SPILL PREVENTION AND CONTROL

1 Notify all construction workers of the location of materials used to clean up spills.
2 Store spill cleanup materials onsite and near potential spill areas (e.g. material storage area

and vehicle fueling areas).
3 Keep commercially available spill kits for construction equipment on site.
4 Keep drums, barrels, temporary storage bags for containment and transportation on site.
5 Keep absorbent pads, oil booms, mat, or equivalent materials on site.
6 Keep washable, reusable rags for cleaning up small lubricant leaks on site.
7 In the event of a spill, protect drain inlets and other surface water bodies and promptly clean

up and properly dispose of spill materials.
8 Train employees and subcontractors on proper spill prevention and control methods.
9 Designate responsible individuals.
10 Never hose down or bury dry material spills. Clean up as much as possible and dispose of

properly.

5.3.3 SOLID WASTE MANAGEMENT

1 Provide as many waste bins as needed to keep site clean of litter and waste.
2 During the wet season, waste bins must be covered or runoff prevented from trash
3 Collect trash on a daily basis.
4 Arrange for regular waste collection by licensed trash hauler.
5 Segregate and recycle waste materials (e.g. paints, solvents, used oil).
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6 Provide covered waste bins for disposal of all empty product (e.g. paints, solvents, glues,
pesticides).

7 Locate waste container storage area(s) at a minimum distance of 100 feet away from any
drain inlet and surface water bodies.

8 Provide secondary containment for hazardous waste containers.
9 Comply with all local and state solid waste disposal and nuisance requirements.
10 Do not hose out waste containers on site.
11 Train employees and subcontractors to use proper solid waste management.

5.3.4 VEHICLE/EQUIPMENT MAINTENANCE

1 Do not discharge vehicle/machinery wash waters or solvents to storm drain system or to
surface water bodies.

2 Locate areas for fueling and maintenance at a minimum distance of 100 feet away from any
drain inlet and surface water bodies.

3 Any equipment which must be refueled in the field will be refueled from tanks carried to the
work site by truck.

4 Prevent spills and leaks during fueling and maintenance operations.
5 Inspect and maintain vehicles regularly to minimize leaks and drips; place drip pans or

adsorbent materials under leak-prone machinery when idle.
6 Comply with Federal, State, and local requirements for fuel storage tanks.

5.3.5 LANDSCAPING OPERATIONS

1 Carefully follow recommended usage instructions for the application of all fertilizer.
2 Disposal of trees, brush, or other debris in any stream corridor, wetland, or surface water is

prohibited.
3 Avoid applications of fertilizers prior to storm events.
4 Apply fertilizers in multiple smaller applications, as opposed to one large application.
5 Train employees and subcontractors in the proper use of landscape materials and chemicals.

5.3.6 CONCRETE WASTE MANAGEMENT

1 Avoid mixing excess amounts of concrete or fresh cement on site.
2 Do not wash out concrete trucks into storm drains, open ditches, streets, or surface water

bodies.
3 At tower pad site, use excess concrete to backfill the excavation to a maximum of 8 inches

from the surface and replace topsoil above.
4 Designate a wash out area on site or at contractor's yard and insure that material cannot flow

to storm drain system or surface water bodies by constructing a temporary pit or bermed area.
5 Concrete from washout area should be allowed to set, then broken up and disposed of

properly.
6 Train employees and subcontractors in proper concrete waste management.
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5.3.7 SANITARY/SEPTIC WASTE MANAGEMENT

1 Locate sanitary facilities for convenient access and at a minimum of 100 feet away from
drain inlets and surface water bodies.

2 Untreated raw wastewater may not be discharged to land, the storm drain system or to surface
water bodies.

3 Sanitary/septic facilities should be maintained in good working order by a licensed service.
4 Arrange regular waste collection by a licensed hauler before facilities overflow.
5 Do not place portable toilets in the street or sidewalk area.
6 If washing out of interior of portable toilets is needed, insure that wash water is discharged to

land and does not flow into the street, the storm drain system, or surface water bodies.

6.0 WATER QUALITY AND WATER QUANTITY

The Water Quality and Water Quantity section details water quality and water quantity planning for
the construction phase of the Project.

6.1 PROJECT COMPONENTS

The Project will result in the addition of approximately 90 acres of new impervious surface from the
following Project components:

• WTG Pads;
• Permanent access roads and parking areas
• Overhead Transmission Line (poles);
• Substation; and
• O&M Building.

6.2 WATER QUALITY AND WATER QUANTITY

This narrative will address the practices being utilized by this project to maintain water quality standards
and minimize any water quantity impacts.  Stormwater runoff will occur from the gravel access road and
gravel parking areas at turbine bases.  These areas are shown on the Erosion and Sediment Control
drawings.  These areas require proper controls to convey the clean water through the site without
exposing it to potential pollutants. To control this runoff diversion swales running along the road will
carry the water to a culvert pipe, where the water will then be conveyed under the road and discharged on
the downstream side of the roadway.  To control erosion and return discharges to sheet flow, outlet
protection is provided at each culvert outfall.

The drainage maps will show the drainage areas for the site and all calculations will be included. All
drainage facilities for the site will be sized to handle the 10-yr storm event using the New York Unified
Stormwater Sizing Criteria.

The following post-construction BMPs will be utilized on this project:



15

6.2.1 Protect Sensitive and Special Value Features
The project has been designed to avoid all wetland areas defined floodplains, riparian areas, and
drainageways.  Due to the nature of the project, all of the development will be along ridgelines with very
little tributary drainage flowing onto the project area; therefore the project will not encroach on any
defined floodplains, riparian areas, or drainage ways.  The maximum amount of buffer area between the
project and the closest drainage area will be provided.  All wetlands in the project area have been
delineated and are identified on the plans.  While the soil survey maps were used to generally guide the
wetland investigation, the detailed wetland delineation did not rely solely on the soil survey maps, rather
extensive field surveys were completed using test pits to verify soil characteristics.  A buffer area between
any new disturbance area and any wetland will be provided both during and after construction.  Safety
orange fence and silt fence will be installed during construction to ensure that no impacts to these
wetlands will occur.  Outside of the wetland areas, there are no sensitive resources located within the
project area that have been identified.

6.2.2 Protect/Utilize Natural Flow Pathways in Overall Stormwater Planning and Design
All roads, swales, and pipes were designed to utilize the natural flow pathways on the site.  All road pipe
crossings were placed at natural depressions and were designed to allow passage of all upstream flows
beneath the roadway and back into its natural path without exposing it to any potential pollutants from the
roadway.  Clean water diversion swales are being used to divert clean water from crossing the roadway.
These swales will follow existing topography and will discharge the clean water to a natural flow
pathway.  All wetlands will be protected and utilized to help treat runoff from the site.

6.2.3 Reduce Street and Parking Imperviousness
The roads and parking areas needed for construction of the windfarm will be gravel roads.  This will
allow for increased perviousness and increased infiltration when compared to asphalt or concrete
roadways and parking areas.

6.2.4 Disconnection from Storm Sewers
The project aims to minimize stormwater volumes by disconnecting all roads and parking areas from
storm sewers and directing runoff to vegetated areas for filtration and infiltration.

6.2.5 Vegetated filter strips
Vegetated filter strips will be provided down slope of all roadways constructed on the site.  The filter

strip width will equal the width of the contributing drainage area.  In this case the filter strip will be a 20’
vegetated area directly adjacent to the 16’ gravel roadway.  This area will be vegetated with native grasses
and shrubs or be restored to active farmland with the goal of removing or mitigating the effects of any
nonpoint source pollutants that may be deposited on the roadway.

The pre and post-development drainage conditions associated with this project will remain unchanged.
The small increase in volume from the installation of the gravel roadways and parking areas will be
mitigated by discharging all runoff to large vegetated areas.  Any pollutants from the project will be
minimized by the use of post-construction stormwater management BMPs.  As a result, the project will
comply with the post-construction stormwater management regulations and guidelines and will maintain
the quality of runoff in the watershed to the maximum extent practicable.
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7.0 CONTACT INFORMATION

NOTE: The information in this section will be provided prior to start of construction:

Owner/Operator(s):

Rolling Upland Wind, LLC.

Address:

City, State, Zip:

Phone:

Fax/Email:

Contractor or Site Supervisor(s):

Name:

Company:

Address:

City, State, Zip:

Phone:

Fax/Email:

Area of Control:

Emergency 24 hour contact:

Name:

Phone:

SWPPP Preparer and Contact:

Name:

Company:

Address:

City, State, Zip:

Phone:

Fax/Email:

Qualified Inspector or Environmental Monitor:
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Name:

Company:

Address:

City, State, Zip:

Phone:

Fax/Email:

8.0 LIST OF REFERENCES

New York State Department of Environmental Conservation, New York Standards and
Specifications for Erosion and Sediment Controls (August, 2005)

New York State Department of Environmental Conservation, 2003. SPDES General Permit for
Stormwater Discharges from Construction Activity, Permit GP-0-10-001.

New York State Department of Environmental Conservation, New York State Stormwater
Management Design Manual (August, 2010)
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APPENDIX A

Project Corridor Soil Data
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Soil Series Symbol Slope Hydric Rating Drainage Rating
Hydrologic 

Group
Surface Runoff Potential 

Erosion Hazard 
(Off-road/Off-trail)

Erosion Hazard 
(Road/Trail)

Depth to bedrock 
(inches)

Depth to water table 
(inches)

Farmland Value

Alden mucky silt loam Ad 0-2% All Hydric Very poorly drained C/D High to Very High Slight Slight >80 0 Not Prime Farmland

Alluvial land AL 0-3% Partially Hydric Poorly drained A/D Low to Very High Slight Moderate >80 0 Not Prime Farmland

Angola silt loam An 0-3% Not Hydric Somewhat poorly drained D Very High Slight Slight 20-40 6-18 Prime Farmland if Drained

Appleton loam AoA 0-3% Not Hydric Somewhat poorly drained C/D High to Very High Slight Slight >80 6-18 Prime Farmland if Drained

Appleton loam AoB 3-8% Not Hydric Somewhat poorly drained C/D High to Very High Slight Moderate >80 6-18 Prime Farmland if Drained

Arnot channery silt loam AsB 3-8% Not Hydric Well drained D Very High Slight Moderate 10-20 >80 Farmland of Statewide Importance

Arnot channery silt loam AsC 8-15% Not Hydric Well drained D Very High Slight Moderate 10-20 >80 Not Prime Farmland

Aurora silt loam AuB 3-8% Not Hydric Moderately well drained D Very High Slight Moderate 20-40 18-24 Farmland of Statewide Importance

Aurora silt loam AuC 8-15% Not Hydric Moderately well drained D Very High Slight Severe 20-40 18-24 Farmland of Statewide Importance

Aurora silt loam AuD 15-25% Not Hydric Moderately well drained D Very High Moderate Severe 20-40 18-24 Not Prime Farmland

Bath channery silt loam BaB 3-8% Not Hydric Well drained C High Slight Moderate >80 24-30 All Areas are Prime Farmland

Bath channery silt loam BaC 8-15% Not Hydric Well drained C High Slight Severe >80 24-30 Farmland of Statewide Importance

Bath channery silt loam BaD 15-25% Not Hydric Well drained C High Moderate Severe >80 24-30 Not Prime Farmland

Bath soils, steep BCE 25-50% Not Hydric Well drained C High Severe Severe >80 24-30 Not Prime Farmland

Chenango channery silt loam, fan CgB 3-8% Not Hydric Well drained A Very Low Slight Moderate >80 36-72 All Areas are Prime Farmland

Chippewa silt loam Ch 0-3% All Hydric Poorly drained D Very High Slight Slight >80 0 Farmland of Statewide Importance

Conesus silt loam CoB 3-8% Not Hydric Moderately well drained B/D Moderate to Very High Slight Moderate >80 18-24 All Areas are Prime Farmland

Conesus silt loam CoC 8-15% Not Hydric Moderately well drained B/D Moderate to Very High Slight Severe >80 18-24 Farmland of Statewide Importance

Herkimer channery silt loam HeB 3-8% Not Hydric Moderately well drained C High Slight Moderate >80 24-36 All Areas are Prime Farmland

Honeoye silt loam HnB 3-8% Not Hydric Well drained C High Slight Moderate >80 36-72 All Areas are Prime Farmland

Honeoye silt loam HnC 8-15% Not Hydric Well drained C High Slight Severe >80 36-73 Farmland of Statewide Importance

Honeoye silt loam HnD 15-25% Not Hydric Well drained C High Moderate Severe >80 36-74 Not Prime Farmland

Honeoye silt loam HnE 25-50% Not Hydric Well drained C High Severe Severe >80 36-75 Not Prime Farmland

Lansing gravelly silt loam LsB 3-8% Not Hydric Well drained B Moderate Slight Moderate >80 >80 All Areas are Prime Farmland

Lansing gravelly silt loam LsC 8-15% Not Hydric Well drained B Moderate Slight Severe >80 >80 Farmland of Statewide Importance

Lansing gravelly silt loam LsD 15-25% Not Hydric Well drained B Moderate Moderate Severe >80 >80 Not Prime Farmland

Lima silt loam LtA 0-3% Not Hydric Moderately well drained C/D High to Very High Slight Slight >80 18-24 All Areas are Prime Farmland

Lima silt loam LtB 3-8% Not Hydric Moderately well drained C/D High to Very High Slight Moderate >80 18-24 All Areas are Prime Farmland

Lima silt loam LtC 8-15% Not Hydric Moderately well drained C/D High to Very High Slight Severe >80 18-24 Farmland of Statewide Importance

Lordstown channery silt loam LwB 3-8% Not Hydric Well drained C High Slight Moderate 20-40 >80 All Areas are Prime Farmland

Lordstown channery silt loam LwC 8-15% Not Hydric Well drained C High Slight Severe 20-40 >80 Farmland of Statewide Importance

Lordstown channery silt loam LwD 15-25% Not Hydric Well drained C High Moderate Severe 20-40 >80 Not Prime Farmland

Lordstown-Arnot complex, steep LXE 25-60% Not Hydric Well drained C High Severe Severe 20-40 >80 Not Prime Farmland

Mardin channery silt loam MaB 3-8% Not Hydric Moderately well drained D Very High Slight Moderate >80 18-24 Farmland of Statewide Importance

Mardin channery silt loam MaC 8-15% Not Hydric Moderately well drained D Very High Slight Severe >80 18-24 Farmland of Statewide Importance

Mardin channery silt loam MaD 15-25% Not Hydric Moderately well drained D Very High Moderate Severe >80 18-24 Not Prime Farmland

Middlebury silt loam Mr 0-3% Not Hydric Moderately well drained B/D Moderate to Very High Slight Slight >80 6-24 All Areas are Prime Farmland

Palmyra gravelly loam, undulating PgB 3-8% Not Hydric Well drained A Very Low Slight Moderate >80 >80 All Areas are Prime Farmland

Palmyra gravelly loam, hilly PgD 15-25% Not Hydric Well drained A Very Low Moderate Severe >80 >80 Not Prime Farmland

Phelps gravelly silt loam PpB 3-8% Not Hydric Moderately well drained B/D Moderate to Very High Slight Moderate >80 18-24 All Areas are Prime Farmland

Quarries Qu - - - - - Not rated Not rated >80 >80 Not Prime Farmland

Stockbridge channery silt loam SgC 8-15% Not Hydric Well drained C High Slight Severe >80 >80 Farmland of Statewide Importance

Stockbridge channery silt loam SgD 15-25% Not Hydric Well drained C High Moderate Severe >80 >80 Not Prime Farmland

Stockbridge-Howard gravelly silt loams ShB 3-8% Not Hydric Well drained C High Slight Moderate >80 >80 All Areas are Prime Farmland

Stockbridge-Howard gravelly silt loams ShC 8-15% Not Hydric Well drained C High Slight Severe >80 >80 Farmland of Statewide Importance

Stockbridge-Howard gravelly silt loams ShD 15-25% Not Hydric Well drained C High Moderate Severe >80 >80 Not Prime Farmland

Tuller channery silt loam TuB 0-8% Partially Hydric Somewhat poorly drained D Very High Slight Moderate 10-20 6-12 Farmland of Statewide Importance

Volusia channery silt loam VoA 0-3% Not Hydric Somewhat poorly drained D Very High Slight Slight >80 6-18 Farmland of Statewide Importance

Volusia channery silt loam VoB 3-8% Not Hydric Somewhat poorly drained D Very High Slight Moderate >80 6-18 Farmland of Statewide Importance

Volusia channery silt loam VoC 8-15% Not Hydric Somewhat poorly drained D Very High Slight Severe >80 6-18 Farmland of Statewide Importance

Wayland silt loam Wn 0-3% All Hydric Poorly drained C/D High to Very High Slight Slight >80 0 Not Prime Farmland

Soil Table: Project Area



Soil Series Symbol Slope Hydric Rating Drainage Rating
Hydrologic 

Group
Surface runoff potential 

Erosion Hazard 
(Off-road/Off-trail)

Erosion Hazard 
(Road/Trail)

Depth to bedrock 
(inches)

Depth to water table 
(inches)

Farmland Value

Alden mucky silt loam Ad 0-2% All Hydric Very poorly drained C/D High to Very High Slight Slight >80 0 Not Prime Farmland

Alluvial land AL 0-3% Partially Hydric Poorly drained A/D Low to Very High Slight Moderate >80 0 Not Prime Farmland

Appleton loam AoB 3-8% Not Hydric Somewhat poorly drained C/D High to Very High Slight Moderate >80 6-18 Prime Farmland if Drained

Arnot channery silt loam AsB 3-8% Not Hydric Well drained D Very High Slight Moderate 10-20 >80 Farmland of Statewide Importance

Arnot channery silt loam AsC 8-15% Not Hydric Well drained D Very High Slight Moderate 10-20 >80 Not Prime Farmland

Aurora silt loam AuB 3-8% Not Hydric Moderately well drained D Very High Slight Moderate 20-40 18-24 Farmland of Statewide Importance

Aurora silt loam AuC 8-15% Not Hydric Moderately well drained D Very High Slight Severe 20-40 18-24 Farmland of Statewide Importance

Aurora silt loam AuD 15-25% Not Hydric Moderately well drained D Very High Moderate Severe 20-40 18-24 Not Prime Farmland

Bath channery silt loam BaB 3-8% Not Hydric Well drained C High Slight Moderate >80 24-30 All Areas are Prime Farmland

Bath channery silt loam BaC 8-15% Not Hydric Well drained C High Slight Severe >80 24-30 Farmland of Statewide Importance

Bath channery silt loam BaD 15-25% Not Hydric Well drained C High Moderate Severe >80 24-30 Not Prime Farmland

Bath soils, steep BCE 25-50% Not Hydric Well drained C High Severe Severe >80 24-30 Not Prime Farmland

Chippewa silt loam Ch 0-3% All Hydric Poorly drained D Very High Slight Slight >80 0 Farmland of Statewide Importance

Conesus silt loam CoB 3-8% Not Hydric Moderately well drained B/D Moderate to Very High Slight Moderate >80 18-24 All Areas are Prime Farmland

Herkimer channery silt loam HeB 3-8% Not Hydric Moderately well drained C High Slight Moderate >80 24-36 All Areas are Prime Farmland

Lansing gravelly silt loam LsB 3-8% Not Hydric Well drained B Moderate Slight Moderate >80 >80 All Areas are Prime Farmland

Lansing gravelly silt loam LsC 8-15% Not Hydric Well drained B Moderate Slight Severe >80 >80 Farmland of Statewide Importance

Lansing gravelly silt loam LsD 15-25% Not Hydric Well drained B Moderate Moderate Severe >80 >80 Not Prime Farmland

Lima silt loam LtA 0-3% Not Hydric Moderately well drained C/D High to Very High Slight Slight >80 18-24 All Areas are Prime Farmland

Lima silt loam LtC 8-15% Not Hydric Moderately well drained C/D High to Very High Slight Severe >80 18-24 Farmland of Statewide Importance

Lordstown channery silt loam LwB 3-8% Not Hydric Well drained C High Slight Moderate 20-40 >80 All Areas are Prime Farmland

Lordstown channery silt loam LwC 8-15% Not Hydric Well drained C High Slight Severe 20-40 >80 Farmland of Statewide Importance

Lordstown channery silt loam LwD 15-25% Not Hydric Well drained C High Moderate Severe 20-40 >80 Not Prime Farmland

Lordstown-Arnot complex, steep LXE 25-60% Not Hydric Well drained C High Severe Severe 20-40 >80 Not Prime Farmland

Mardin channery silt loam MaB 3-8% Not Hydric Moderately well drained D Very High Slight Moderate >80 18-24 Farmland of Statewide Importance

Mardin channery silt loam MaC 8-15% Not Hydric Moderately well drained D Very High Slight Severe >80 18-24 Farmland of Statewide Importance

Stockbridge channery silt loam SgC 8-15% Not Hydric Well drained C High Slight Severe >80 >80 Farmland of Statewide Importance

Stockbridge-Howard gravelly silt loams ShB 3-8% Not Hydric Well drained C High Slight Moderate >80 >80 All Areas are Prime Farmland

Tuller channery silt loam TuB 0-8% Partially Hydric Somewhat poorly drained D Very High Slight Moderate 10-20 6-12 Farmland of Statewide Importance

Volusia channery silt loam VoB 3-8% Not Hydric Somewhat poorly drained D Very High Slight Moderate >80 6-18 Farmland of Statewide Importance

Volusia channery silt loam VoC 8-15% Not Hydric Somewhat poorly drained D Very High Slight Severe >80 6-18 Farmland of Statewide Importance

Wayland silt loam Wn 0-3% All Hydric Poorly drained C/D High to Very High Slight Slight >80 0 Not Prime Farmland

Soil Table: Project Corridor
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APPENDIX B

Agricultural Protection Measures

Siting Considerations

1 Locate wind turbines and other structures along field edges so as to minimize adverse
impacts on agricultural land and farming operations.

2 Limit permanent road width to 16 feet or less, and where possible, follow hedgerows and
field edges to minimize loss of agricultural land.

3 Have roads that must cross agricultural fields stay on ridgetops and other high ground. The
advantages of this are 1) it allows farming along the contours, 2) it requires no cut and fill or
ditching that would take additional land out of production, and 3) it avoids potential drainage
and erosion problems.

4 Avoid cutting existing fields into smaller irregularly shaped fields which are more difficult to
farm, by locating access roads along the edges of agricultural fields where possible.

5 Locate parking areas, construction staging areas, and other temporary and permanent support
facilities outside of active agricultural fields where possible.

6 Avoid disturbance of surface and subsurface drainage features (ditches, diversions, tile lines,
etc.). Identification of any known subsurface drainage features will be done with assistance
from the landowners and the Wyoming County Soil and Water Conservation District, and
efforts will be made to avoid potential impacts. In cases where disturbance is unavoidable
any necessary repair/replacement of the affected features will be undertaken.

Construction Specifications

Access Roads

1 No vehicular access to the tower sites will be permitted until permanent access roads have
been constructed.

2 Roads will be constructed only in locations shown on the construction drawings or as staked
in the field by the Construction Manager (CM) or Environmental Monitor (EM).

3 The boundaries of all work areas shall be identified with snow fence or other temporary
barrier. No vehicles or equipment shall be allowed outside the fenced area without prior
approval of the CM/EM.

4 All roads across agricultural fields will be the minimum width necessary to accommodate
construction traffic (i.e. no wider than 16 feet unless approved by the CM/EM).

5 Roads across agricultural fields shall not be constructed during saturated conditions when
their development would damage agricultural soils.

6 In developing roads on active agricultural land, strip all topsoil from the entire work area and
stockpile in windrows along the road or in designated temporary storage areas. Temporarily
stockpiled topsoil shall be segregated from other excavated material (rock and/or subsoil).
Stockpiled topsoil must be left on the property from which it was removed.

7 When stockpiling topsoil in windrows along roads, avoid blocking surface water drainage
from the road or adjacent agricultural fields.

8 Permanent roads through agricultural land shall be constructed by placing up to 12 inches of
stabilized gravel on a geotextile mat over compacted sub-grade.
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9 When constructing roads through active agricultural land, final road surface should be level
with the adjacent field surface. If drainage or other issues preclude a level surface, the road
shall be elevated no more than 6 inches above the surrounding field. Topsoil shall be used
during restoration to create a smooth transition between the road surface and surrounding
agricultural land, so as not to impede crossing by farm equipment.

10 Where necessary, culverts or water bars shall be installed to assure uninterrupted natural
surface water drainage patterns. Such culverts or water bars will be installed in a manner that
prevents concentration of water runoff and soil erosion.

11 Maintain access roads throughout construction so as to allow continued use/crossing by farm
machinery. Maintenance will be required when rutting occurs to an extent that it interrupts
natural cross drainage of the area traversed or prevents use or crossing of the road by the
landowner.

12 To prevent damage to adjacent agricultural land, all vehicle traffic and parking shall be
confined to the access roads, designated work areas at the tower sites, and/or designated
parking and material laydown areas. Any necessary pull-offs and parking areas will be
developed outside of active agricultural fields. If this is not possible, all topsoil shall be
stripped from agricultural areas used for vehicle and equipment traffic and parking. Such
areas will be restored at the end of construction (see restoration specs).

Construction Staging/Storage Areas

1 Temporary construction parking, staging and storage areas on active agricultural land will be
developed by removing all topsoil from areas that will receive vehicular traffic. Topsoil will
be stockpiled in windows or piles adjacent to the staging area and on the same property from
which it was removed. The exposed subsoil will be covered with a geotextile mat and 12
inches of stabilized gravel.

2 Construction materials may be stored on undisturbed ground only if their placement and
removal can be accomplished without driving over the undisturbed areas.

3 Upon completion of construction, all gravel and geotextile mat will be removed, and the soils
decompacted and restored as described in the Restoration specifications.

Vegetation Clearing & Disposal

1 In areas where woody vegetation (trees and brush) needs to be removed, such removal will be
undertaken in a manner that minimizes impacts on adjacent agricultural land.

2 In areas that will be used as future agricultural fields or access roads, all stumps must be
removed completely.

3 Cut logs will be separated from limbs and brush and piled outside of active agricultural
fields.

4 Limbs and brush will be disposed of by piling or chipping in areas outside of active
agricultural fields.

5 No cut black cherry will be left in areas used as active pasture by livestock.

Excavation and Backfill

1 The boundaries of all rights-of-way and work areas will be identified with snow fence or
other temporary barrier. No vehicles or equipment shall be allowed outside the fenced area
without prior approval of the CM/EM.
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2 All agricultural areas to be disturbed by excavation (for tower foundations, electric cable
trench, etc.) shall first be stripped of topsoil. Topsoil stripping must be undertaken on the full
area anticipated to be disturbed by excavation, grading and/or piling of excavated
subsoil/rock. For installation of buried electric lines, no topsoil stripping is required if direct
burial methods (e.g., cable plow, rock saw) are used, depending upon total area of
disturbance. If width of disturbance (i.e. parallel buried circuits) exceeds 30 feet, topsoil
stripping and protection measures are required.

3 Stripped topsoil will be segregated from subsoil and stockpiled in temporary storage areas on
the property from which it was removed. Topsoil from trenching may be temporarily
stockpiled by wind-rowing immediately adjacent to the trench.

4 All areas to be disturbed by excavation and backfilling shall be enclosed within silt fencing
or other temporary barrier to define the allowable limits of disturbance. No vehicular activity
will be allowed outside the fenced area without the approval of the CM/EM.

5 Excavated subsoil and rock shall not be stockpiled or spoiled on active agricultural land.
6 Excess excavated subsoil and rock, or that which is not suitable as backfill will be removed

from the site. On site disposal shall only occur with permission from the EM and the
landowner. Such disposal shall not impact active agricultural land.

7 Open excavation areas in active pasture land will be temporarily fenced to protect livestock.
All existing fences and gates will be maintained or relocated as necessary to prevent livestock
access to the work area and/or escape from fenced enclosures. Relocated fencing will be
restored to “like new” condition in its original location following construction or as otherwise
agreed to with the landowner.

8 Any water pumped from open excavations shall be directed into temporary sediment traps
prior to discharge. Pumping will be done in a manner that minimizes adverse effects on
agricultural crops and operations. Surface water ponding and soil erosion shall be avoided.

9 Buried electric lines in active agricultural fields will be at least 4 feet deep, unless bedrock is
encountered prior to reaching this depth. If bedrock is encountered, the buried lines must be
placed completely below the bedrock surface.

10 Backfill will utilize excavated subsoil and rock whenever possible. If this material is
determined to be unsuitable as backfill, select granular fill (e.g. bank run gravel) will be
utilized in its place. No rock backfill is allowed in the top 24 inches in active agricultural
fields.

Foundations

1 Concrete trucks shall be restricted to designated access roads and gravel crane pads at all
times.

2 Excess concrete shall be disposed of off-site, unless otherwise approved by the CM/EM and
the landowner. Under no circumstances shall it be buried or left on the surface in active
agricultural areas.

3 Washing of concrete trucks shall occur outside of active agricultural areas in locations
approved by the CM/EM.

4 In active pasture areas, foundations treated with concrete curing compound or sealer shall be
temporarily fenced to prevent access by livestock.

Erection

1 Any grading to accommodate crane pads and material storage/laydown at the structure sites
will be confined to the fenced work area around each foundation.
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2 Topsoil shall be stripped from crane pad locations and work areas around foundations, and
stockpiled in areas designated on the construction drawings.

3 Erection cranes shall be restricted to designated access roads and work pads at the structure
sites. Crane set-up and break-down activities will not occur outside these areas on active
agricultural land.

4 Crane paths across active agricultural land will be improved to the extent necessary to protect
agricultural soils. If conditions allow (i.e., soils hard and dry) the crane may drive across the
ground without stripping of topsoil. If leveling of the ground is required, such leveling will
be kept to a minimum and topsoil will not be mixed with subsoil. If significant rutting or soil
disturbance will occur, temporary roads will be established to accommodate crane passage.

5 Development of temporary roads across agricultural land will involve stripping and
stockpiling of topsoil and placement of gravel over a geotextile mat. Following use by the
crane all gravel and matting will be removed and soils restored in accordance with
Restoration specifications.

6 The same procedures described above for crane paths will also be utilized by
equipment/vehicles involved in the placement of poles and stringing of overhead line on
aboveground sections of the electrical interconnect system.

7 With the approval of the EM, areas of active agricultural land outside the fenced work areas
may be available for structure laydown and assembly, but not for heavy equipment access.
Access by light vehicles may also be restricted under wet conditions if, in the opinion of the
EM, such access would lead to rutting or excessive soil compaction.

8 In active pasture land, the contractor shall immediately pick up and dispose of all pieces of
wire, bolts, staples or other small metallic objects that fall to the ground in such areas.

Restoration

1 Following completion of construction (including erection), all disturbed agricultural lands
excess gravel/fill will be removed from along the access roads and crane paths, around
towers, and in temporary parking and staging areas. Exposed subsoils will be decompacted
with a deep ripper or heavy duty chisel plow to a minimum depth of 18 inches. Soil
decompaction shall be conducted prior to topsoil replacement.

2 Following decompaction of the subsoil, rock pick the surface of the subsoil to remove all
rocks 4 inches in size or larger. Following rock picking, stockpiled topsoil will be returned to
all disturbed agricultural areas. The topsoil will be regraded to match original depth and
contours to the extent possible. The surface of the regraded topsoil shall be disked and any
rocks over four inches in size shall be removed from the soil surface. Restored topsoil will be
stabilized by seeding and/or mulching in accordance with guidance provided by the EM in
consultation with the landowner/farm operator.

3 Decompaction of crane paths over otherwise undisturbed agricultural land will be
accomplished using a deep ripper or heavy chisel plow if required in the judgment of the EM
and/or the NYS Department of Agriculture & Markets.

4 Soil decompaction and topsoil replacement shall not be performed after October 1 or prior to
May 1, unless approved on a site-specific basis by the EM, in consultation with the NYS
Department of Agriculture & Markets.

5 All access roads will be regraded as necessary to create a smooth travel surface, allow
crossing by farm equipment, and prevent interruption of surface drainage. Temporary water
bars and culverts shall be removed if they are no longer necessary.

6 Restored agricultural areas will be stabilized with seed and/or mulch. In areas to remain in
hay production, a seed mix will be selected in consultation with the landowner. If future crop
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type is undetermined at the time of restoration, the site shall be seeded with annual rye or
similar cover crop, or as agreed to with the landowner. If restoration occurs outside of the
growing season, restored areas will be stabilized by mulching with hay or straw.

7 Following restoration of all disturbed areas, any excess topsoil shall be distributed in
agricultural areas of the site if practicable without adversely impacting site drainage. All such
activity will be as directed by the EM based on guidance provided by the landowner.

8 Any surface or subsurface drainage features, fences or gates damaged during construction
shall be repaired or replaced as necessary.

9 All construction debris will be removed and disposed of off-site at the completion of
restoration.

10 The project developer will review the restored site with the Department of Ag and Markets
and the landowner during the following growing season to identify and correct any project-
related problems (drainage, compaction, etc.) that may not have been apparent immediately
following restoration. Two-Year Monitoring and Remediation

11 The Project Sponsor will provide a monitoring and remediation period of no less than two
years immediately following the completion of initial restoration. The two year period allows
for the effects of climatic cycles such as frost action, precipitation and growing seasons to
occur, from which various monitoring determinations can be made. The monitoring and
remediation phase will be used to identify any remaining agricultural impacts associated with
construction that are in need of mitigation and to implement the follow-up restoration.

12 General conditions to be monitored include topsoil thickness, relative content of rock and
large stones, trench settling, crop production, drainage and repair of severed fences, etc.
Impacts will be identified through on site monitoring of all agricultural areas impacted by
construction and through contact with respective farmland operators and the Department of
Agriculture and Markets.

13 Topsoil deficiency and trench settling shall be mitigated with imported topsoil that is
consistent with the quality of topsoil on the affected site. Excessive amounts of rock and
oversized stone material will be determined by a visual inspection of disturbed areas as
compared to portions of the same field located outside the construction area. All excess rocks
and large stones will be removed and disposed of by the Project Sponsor.

14 When the subsequent crop productivity within affected areas is less than that of the adjacent
unaffected agricultural land, the Project Sponsor as well as other appropriate parties, will
help to determine the appropriate rehabilitation measures to be implemented. Because
conditions which require remediation may not be noticeable at or shortly after the completion
of construction, the signing of a release form prior to the end of the remediation period will
not obviate the Project Sponsor’s responsibility to fully redress all project impacts. After
completion of the specific remediation period, the Project Sponsor will continue to respond to
the reasonable requests of the farmland owner/operator to correct project related affects on
the impacted agricultural resources.

15 Subsoil compaction shall be tested using an appropriate soil penetrometer or other soil
compaction measuring device. Compaction tests will be made for each soil type identified on
the affected agricultural fields. The subsoil compaction test results within the affected area
will be compared with those of the adjacent unaffected portion of the farm field/soil unit.
Where representative subsoil density of the affected area exceeds the representative subsoil
density of the unaffected areas, additional shattering of the soil profile will be performed
using the appropriate equipment. Deep shattering will be applied during periods of relatively
low soil moisture to ensure the desired mitigation and to prevent additional subsoil
compaction. Oversized stone/rock material which is uplifted to the surface as a result of the
deep shattering will be removed.
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APPENDIX C

BMP Specifications
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                              For Erosion and Sediment Control 

STANDARD AND SPECIFICATIONS  
FOR 

 TEMPORARY SWALE 

Definition

A temporary excavated drainage way. 

Purpose

The purpose of a temporary swale is to prevent runoff from 
entering disturbed areas by intercepting and diverting it to a 
stabilized outlet or to intercept sediment laden water and 
divert it to a sediment trapping device. 

Conditions Where Practice Applies

Temporary swales are constructed: 

 1.  to divert flows from entering a disturbed area. 

 2.  intermittently across disturbed areas to shorten 
overland flow distances. 

 3.  to direct sediment laden water along the base of 
slopes to a trapping device. 

 4.  to transport offsite flows across disturbed areas such 
as rights-of-way. 

Swales collecting runoff from disturbed areas shall remain 
in place until the disturbed areas are permanently stabilized. 

Design Criteria

See Figure 5A.2 on page 5A.5 for details. 

   Swale A  Swale B

Drainage Area  <5 Ac  5-10 Ac 
Bottom Width of 
    Flow Channel  4 ft  6 ft 
Depth of Flow Channel 1 ft  1 ft 
Side Slopes  2:1 or flatter 2:1 or flatter 
Grade   0.5% Min. 0.5% Min. 
   20% Max. 20% Max. 

For drainage areas larger than 10 acres, refer to the 
Standard and Specification for Waterways on page 5B.11.

Stabilization 

Stabilization of the swale shall be completed within 7 days 
of installation in accordance with the appropriate standard 
and specifications for vegetative stabilization or 
stabilization with mulch as determined by the time of year.  
The flow channel shall be stabilized as per the following 
criteria: 

Type of            Channel                  Flow Channel              
Treatment         Grade1       A (<5 Ac.)          B (5-10 Ac)

1            0.5-3.0%       Seed & Straw Seed & Straw  
       Mulch Mulch 

2            3.1-5.0%      Seed & Straw Seed and cover 
      Mulch  with RECP, 
     Sod, or lined 
     with plastic or 
     2 in. stone 

3           5.1-8.0%      Seed and cover Line with 4-8 
                  with RECP, in. or stone or 
    Sod, or line Recycled 
     with plastic  Concrete  
    or 2 in. stone Equivalent2

or geotextile

4           8.1-20%  Line with  Site Specific 
    4-8 in. stone Engineering 
    or Recycled Design 
    Concrete 
    Equivalent2

     or geotextile 
1  In highly erodible soils, as defined by the local approving agency, refer 
to the next higher slope grade for type of stabilization. 
2 Recycled Concrete Equivalent shall be concrete broken into the required 
size, and shall contain no steel reinforcement. 
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Outlet 

Swale shall have an outlet that functions with a minimum of 
erosion, and dissipates runoff velocity prior to discharge off 
the site. 

Runoff shall be conveyed to a sediment trapping device 
such as a sediment trap or sediment basin until the drainage 
area above the swale is adequately stabilized. 

The on-site location may need to be adjusted to meet field 
conditions in order to utilize the most suitable outlet 
condition. 

If a swale is used to divert clean water flows from entering 
a disturbed area, a sediment trapping device may not be 
needed. 
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Figure 5A.2 
Temporary Swale  
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STANDARD AND SPECIFICATIONS  
FOR 

 WATER BAR 

Definition

A ridge or ridge and channel constructed diagonally across 
a sloping road or utility right-of-way that is subject to 
erosion. 

Purpose

To limit the accumulation of erosive velocity of water by 
diverting surface runoff at pre-designed intervals. 

Conditions Where Practice Applies

Where runoff protection is needed to prevent erosion on 
sloping access right-of-ways or either long, narrow sloping 
areas generally less than 100 feet in width. 

Design Criteria

Design computations are not required. 

1.  The design height shall be minimum of 12 inches 
measured from channel bottom to ridge top. 

2.  The side slopes shall be 2:1 or flatter, a minimum of 4:1 
where vehicles cross. 

3.  The base width of the ridge shall be six feet minimum. 

4.  The spacing of the water bars shall be as follows: 

          Slope (%)         Spacing (ft)
  <5  125 
 5 TO 10  100 
 10 TO 20   75 
 20 TO 35  50 
  >35  25 

5.  The positive grade of the water bar shall not exceed 2%.  
A crossing angle of approximately 60 degrees is 
preferred. 

6.  Once diverted, water must be conveyed to a stable 
system (i.e. vegetated swale or storm sewer system).  
Water bars should have stable outlets, either natural or 
constructed.  Site spacing may need to be adjusted for 
field conditions to use the most suitable areas for water 
disposal. 

See Figure 5A.4 for details. 
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Figure 5A.4 
Water Bar  
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STANDARD AND SPECIFICATIONS  
FOR 

 LEVEL SPREADER 

Definition

A temporary non-erosive outlet for concentrated runoff, 
constructed to disperse flow uniformly across a slope. 

Purpose

To convert concentrated flow to sheet flow and release it 
uniformly over a stabilized area. 

Conditions Where Practice Applies

Where sediment-free storm runoff can be released in sheet 
flow down a stabilized slope without causing erosion; 
where a level lip can be constructed without filling; where 
the area below the level lip is uniform with a slope of 10% 
or less and the runoff will not re-concentrate after release; 
and where no traffic will be allowed over spreader. 

Design Criteria

The design capacity shall be determined by estimating the 
peak flow from the 10-year storm.  The drainage area shall 
be restricted to limit the maximum flows into the spreader 
to 30 cfs.  The level spreader shall have the following 
minimum dimension: 

  Minimum           End 
Design Flow  Entrance      Depth      Width    Length 
       (cfs)               Width (ft.)      (ft.)         (ft.)         (ft.)                  
      0-10      10           0.5           3            10 
     10-20      16           0.6           3            20 
     20-30      24           0.7           3            30 

A transition section 20 feet in length shall be constructed 
from the width of the diversion or channel to the width of 
the spreader to ensure uniform outflow.  This last transition 
section will blend the diversion grade to zero grade at the 
beginning of the spreader. 

Construct the level lip in undisturbed soil to a uniform 
height and zeros grade over the length of the spreader.  
Protect the lip with an erosion resistant material or mat to 
prevent erosion and allow vegetation to become established. 

The outlet area should be a generally smooth, well-
vegetated areas no steeper than 10 percent. 

See Figure 5A.5 on page 5A.14 for details. 
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Figure 5A.5 
Level Spreader  
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STANDARD AND SPECIFICATIONS  
FOR 

 PIPE SLOPE DRAIN 

Definition

A temporary structure placed from the top of a slope to the 
bottom of a slope. 

Purpose

The purpose of the structure is to convey surface runoff 
down slopes without causing erosion. 

Conditions Where Practice Applies

Pipe slope drains are used where concentrated flow of 
surface runoff must be conveyed down a slope in order to 
prevent erosion.  The maximum allowable drainage area 
shall be 3.5 acres. 

Design Criteria

See Figures 5A.6 on page  5A.16 for details. 

General 
               Maximum 
                        Pipe/Tubing           Drainage 
                 Size         Diameter (in.)         Area (Ac)
 PSD-12  12  0.5 
 PSD-18  18  1.5 
 PSD-21  21  2.5 
 PSD-24  24  3.5 

Inlet

The minimum height of the earth dike at the entrance to the 
pipe slope drain shall be the diameter of the pipe (D) plus 
12 inches. 

Outlet 

The pipe slope drain shall outlet into a sediment trapping 
device when the drainage area is disturbed.  A riprap apron 
shall be installed below the pipe outlet where water is being 
discharged into a stabilized area.  

Construction Specifications

1.  The pipe slope drain shall have a slope of 3 percent or 
steeper. 

2.  The top of the earth dike over the inlet pipe, and those 
dikes carrying water to the pipe, shall be at least one 
(1) foot higher at all points than the top of the inlet 
pipe. 

3.  Corrugated plastic pipe or equivalent shall be used with 
watertight connecting bands. 

4.  A flared end section shall be attached to the inlet end of 
pipe with a watertight connection. 

5.  The soil around and under the pipe and end section shall 
be hand tamped in 4 in. lifts to the top of the earth dike. 

6.  Where flexible tubing is used, it shall be the same 
diameter as the inlet pipe and shall be constructed of a 
durable material with hold down grommets spaced 10 ft. 
on centers. 

7.  The flexible tubing shall be securely fastened to the 
corrugated plastic pipe with metal strapping or 
watertight connecting collars. 

8.  The flexible tubing shall be securely anchored to the 
slope by staking at the grommets provided. 

9.  Where a pipe slope drain outlets into a sediment trapping 
device, it shall discharge at the riser crest or weir 
elevation. 

10.  A riprap apron shall be used below the pipe outlet 
where clean water is being discharged into a stabilized 
area.  See Figure 7A.6. 

11.  Inspection and any needed maintenance shall be 
performed after each storm. 
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Figure 5A.6 
Pipe Slope Drain 
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STANDARD AND SPECIFICATIONS  
FOR 

SILT FENCE 

Definition

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. 

Purpose

The purpose of a silt fence is to reduce runoff velocity and 
effect deposition of transported sediment load.  Limits 
imposed by ultraviolet stability of the fabric will dictate the 
maximum period the silt fence may be used (approximately 
one year). 

Conditions Where Practice Applies

A silt fence may be used subject to the following 
conditions: 

1.  Maximum allowable slope lengths contributing 
runoff to a silt fence placed on a slope are: 

      Slope               Maximum  
           Steepness                     Length (ft.)
   2:1             25 
   3:1             50 
   4:1             75 
         5:1 or flatter           100 

2.  Maximum drainage area for overland flow to a silt 
fence shall not exceed ¼ acre per 100 feet of fence,
with maximum ponding depth of 1.5 feet behind the 
fence; and 

3.  Erosion would occur in the form of sheet erosion;         
and

4.  There is no concentration of water flowing to the    
barrier. 

Design Criteria

Design computations are not required for installations of 1 
month or less. Longer installation periods should be 
designed for expected runoff.  All silt fences shall be placed 
as close to the areas as possible, but at least 10 feet from the 
toe of a slope to allow for maintenance and roll down.  The 
area beyond the fence must be undisturbed or stabilized. 

Sensitive areas to be protected by silt fence may need to be 
reinforced by using heavy wire fencing for added support to 
prevent collapse.   

Where ends of filter cloth come together, they shall be 
overlapped, folded and stapled to prevent sediment bypass.  
A detail of the silt fence shall be shown on the plan.        
See Figure 5A.8 on page 5A.21 for details. 

Criteria for Silt Fence Materials

1.  Silt Fence Fabric:  The fabric shall meet the 
following specifications unless otherwise approved by 
the appropriate erosion and sediment control plan 
approval authority.  Such approval shall not constitute 
statewide acceptance. 

            Minimum 
           Acceptable 
Fabric Properties              Value  Test Method

Grab Tensile 
Strength (lbs)  90  ASTM D1682 

Elongation at 
Failure (%)  50  ASTM D1682 
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Mullen Burst 
Strength (PSI)  190  ASTM D3786 

Puncture Strength (lbs) 40  ASTM D751 
     (modified) 

Slurry Flow Rate 
(gal/min/sf)  0.3  

Equivalent Opening Size 40-80  US Std Sieve 
     CW-02215 

Ultraviolet Radiation 
Stability (%)  90  ASTM G-26 

2.  Fence Posts (for fabricated units):  The length shall be a 
minimum of 36 inches long.  Wood posts will be of sound 
quality hardwood with a minimum cross sectional area of 
3.0 square inches.  Steel posts will be standard T and U 
section weighing not less than 1.00 pound per linear foot. 

3.  Wire Fence (for fabricated units):  Wire fencing shall be 
a minimum 14 gage with a maximum 6 in. mesh opening, 
or as approved. 

4.  Prefabricated Units:  Envirofence, Geofab, or approved 
equal, may be used in lieu of the above method providing 
the unit is installed per details shown in Figure 5A.8. 
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Figure 5A.8 
Silt Fence 
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STANDARD AND SPECIFICATIONS  
FOR 

STABILIZED CONSTRUCTION ENTRANCE 

Criteria for Geotextile 

The geotextile shall be woven or nonwoven fabric 
consisting only of continuous chain polymeric filaments or 
yarns of polyester.  The fabric shall be inert to commonly 
encountered chemicals, hydro-carbons, mildew, rot 
resistant, and conform to the fabric properties as shown: 

           Light Duty1    Heavy Duty2

              Roads          Haul Roads 
   Fabric               Grade            Rough     Test 
Properties3         Subgrade        Graded            Method
Grab Tensile 
Strength (lbs) 200          220          ASTM D1682 
Elongation at 
Failure (%)  50           60            ASTM D1682 
Mullen Brust 
Strength (lbs) 190          430          ASTM D3786 
Puncture 
Strength (lbs)  40          125          ASTM D751  
                  modified 
Equivalent          40-80         40-80       US Std Sieve 
Opening Size               CW-02215 
Aggregate Depth     6            10      -- 
1Light Duty Road:  Area sites that have been graded to subgrade and 
where most travel would be single axle vehicles and an occasional multi-
axle truck.  Acceptable materials are Trevira Spunbond 1115, Mirafi 
100X, Typar 3401, or equivalent. 

2Heavy Duty Road:  Area sites with only rough grading, and where most 
travel would be multi-axle vehicles.  Acceptable materials are Trevira 
Spunbond 1135, Mirafi 600X, or equivalent. 

3Fabrics not meeting these specifications may be used only when design 
procedure and supporting documentation are supplied to determine 
aggregate depth and fabric strength.

Maintenance
The entrance shall be maintained in a condition which will 
prevent tracking of sediment onto public rights-of-way or 
streets.  This may require periodic top dressing with 
additional aggregate.  All sediment spilled, dropped, or 
washed onto public rights-of-way must be removed 
immediately. 

When necessary, wheels must be cleaned to remove 
sediment prior to entrance onto public rights-of-way.  
When washing is required, it shall be done on an area 
stabilized with aggregate, which drains into an approved 
sediment-trapping device.  All sediment shall be prevented 
from entering storm drains, ditches, or watercourses. 

Definition

A stabilized pad of aggregate underlain with geotextile 
located at any point where traffic will be entering or leaving 
a construction site to or from a public right-of-way, street, 
alley, sidewalk, or parking area. 

Purpose

The purpose of stabilized construction entrance is to reduce 
or eliminate the tracking of sediment onto public rights-of-
way or streets. 

Conditions Where Practice Applies

A stabilized construction entrance shall be used at all points 
of construction ingress and egress. 

Design Criteria

See Figure 5A.35 on page 5A.76 for details. 

Aggregate Size:  Use a matrix of 1-4 inch  stone, or 
reclaimed or recycled concrete equivalent. 

Thickness:  Not less than six (6) inches. 

Width:  12-foot minimum but not less than the full width of 
points where ingress or egress occurs.  24-foot minimum if 
there is only one access to the site. 

Length:  As required, but not less than 50 feet (except on a 
single residence lot where a 30 foot minimum would apply). 

Geotextile:  To be placed over the entire area to be covered 
with aggregate.  Filter cloth will not be required on a single-
family residence lot.  Piping of surface water under entrance 
shall be provided as required.  If piping is impossible, a 
mountable berm with 5:1 slopes will be permitted. 
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Figure 5A.35 
Stabilized Construction Entrance  
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Road Width – 14 foot minimum for one-way traffic or 24 
foot minimum for two-way traffic. 

Side Slope of Road Embankment – 2:1 or flatter. 

Ditch Capacity – On-site roadside ditch and culvert 
capacities shall be the 10 yr. peak runoff. 

Composition – Use a 6-inch layer of NYS DOT sub-base 
Types 1,2,3, 4 or equivalent as specified in NYS – 
Standards and Specifications for Highways. 

Construction Specifications

1.  Clear and strip roadbed and parking areas of all 
vegetation, roots, and other objectionable material. 

2.  Locate parking areas on naturally flat areas as available.  
Keep grades sufficient for drainage, but not more than 2 
to 3 percent. 

3.  Provide surface drainage and divert excess runoff to 
stabilized areas. 

4.  Maintain cut and fill slopes to 2:1 or flatter and 
stabilized with vegetation as soon as grading is 
accomplished. 

5.  Spread 6-inch layer of sub-base material evenly over the 
full width of the road and smooth to avoid depressions. 

6.  Provide appropriate sediment control measures to 
prevent offsite sedimentation. 

Maintenance

Inspect construction roads and parking areas periodically 
for condition of surface.  Topdress with new gravel as 
needed.  Check ditches for erosion and sedimentation after 
rainfall events.  Maintain vegetation in a health, vigorous 
condition.  Areas producing sediment should be treated 
immediately. 

STANDARD AND SPECIFICATIONS  
FOR 

CONSTRUCTION ROAD STABILIZATION 

Definition

The stabilization of temporary construction access routes, 
on-site vehicle transportation routes, and construction 
parking areas. 

Purpose

To control erosion on temporary construction routes and 
parking areas. 

Condition Where Practice Applies

All traffic routes and parking areas for temporary use by 
construction traffic. 

Design Criteria

Construction roads should be located to reduce erosion 
potential, minimize impact on existing site resources, and 
maintain operations in a safe manner.  Highly erosive soils, 
wet or rocky areas, and steep slopes should be avoided.  
Roads should be routed where seasonal water tables are 
deeper than 18 inches.  Surface runoff and control should be 
in accordance with other standards. 

Road Grade – A maximum grade of 12% is recommended, 
although grades up to 15% are possible for short distances. 
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Vegetative Cover – For disturbed areas not subject to 
traffic, vegetation provides the most practical method of 
dust control (see Section 3). 

Mulch (including gravel mulch) – Mulch offers a fast 
effective means of controlling dust. This can also include 
rolled erosion control blankets. 

Spray adhesives – These are products generally composed 
of polymers in a liquid or solid form that are mixed with 
water to form an emulsion that is sprayed on the soil surface 
with typical hydroseeding equipment. The mixing ratios and 
application rates will be in accordance with the 
manufacturer’s recommendations for the specific soils on 
the site. In no case should the application of these adhesives 
be made on wet soils or if there is a probability of 
precipitation within 48 hours of its proposed use. Material 
Safety Data Sheets will be provided to all applicators and 
others working with the material. 

B. Driving Areas – These areas utilize water, polymer 
emulsions, and barriers to prevent dust movement from 
the traffic surface into the air. 

Sprinkling – The site may be sprayed with water until the 
surface is wet.  This is especially effective on haul roads 
and access routes. 

Polymer Additives – These polymers are mixed with water 
and applied to the driving surface by a water truck with a 
gravity feed drip bar, spray bar or automated distributor 
truck. The mixing ratios and application rates will be in 
accordance with the manufacturer’s recommendations. 
Incorporation of the emulsion into the soil will be done to 
the appropriate depth based on expected traffic. Compaction 
after incorporation will be by vibratory roller to a minimum 
of 95%. The prepared surface shall be moist and no 
application of the polymer will be made if there is a 
probability of precipitation within 48 hours of its proposed 
use. Material Safety Data Sheets will be provided to all 
applicators working with the material. 

Barriers – Woven geotextiles can be placed on the driving 
surface to effectively reduce dust throw and particle 
migration on haul roads. Stone can also be used for 
construction roads for effective dust control.   

Windbreak – A silt fence or similar barrier can control air 
currents at intervals equal to ten times the barrier height.  
Preserve existing wind barrier vegetation as much as 
practical. 

STANDARD AND SPECIFICATIONS  
FOR 

DUST CONTROL 

Definition

The control of dust resulting from land-disturbing activities. 

Purpose

To prevent surface and air movement of dust from disturbed 
soil surfaces that may cause off-site damage, health hazards, 
and traffic safety problems. 

Conditions Where Practice Applies

On construction roads, access points, and other disturbed 
areas subject to surface dust movement and dust blowing 
where off-site damage may occur if dust is not controlled. 

Design Criteria

Construction operations should be scheduled to 
minimize the amount of area disturbed at one time. 
Buffer areas of vegetation should be left where practical.  
Temporary or permanent stabilization measures shall be 
installed.  No specific design criteria is given; see 
construction specifications below for common methods of 
dust control. 

Water quality must be considered when materials are 
selected for dust control.  Where there is a potential for the 
material to wash off to a stream, ingredient information 
must be provided to the local permitting authority. 

Construction Specifications

A. Non-driving Areas – These areas use products 
and materials applied or placed on soil surfaces to prevent 
airborne migration of soil particles. 
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All Stormwater Pollution Prevention Plans must contain the 
NYS DEC issued “Conditions for Use” and “Application 
Instructions” for any polymers used on the site. This 
information can be obtained from the NYS DEC website. 

Maintenance

Maintain dust control measures through dry weather periods 
until all disturbed areas are stabilized.   
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Design Criteria

The number of sump pits and their locations shall be 
determined by the contractor/engineer.  A design is not 
required, but construction should conform to the general 
criteria outlined on Figure 7A.39 on page 7A.90. 

A perforated vertical standpipe is placed in the center of the 
pit to collect filtered water.  Water is then pumped from the 
center of the pipe to a suitable discharge area. 

Discharge of water pumped from the standpipe should be to 
a sediment trap, sediment basin, or stabilized area, such as a 
filter strip.  If water from the sump pit will be pumped 
directly to a storm drain system, filter cloth (Mirafi 100X, 
Poly Filter GB, or a filter cloth with an equivalent sieve size 
between 40-80) should be wrapped around the standpipe to 
ensure clean water discharge.  It is recommended that ¼ to 
½ inch hardware cloth be wrapped around and secured to 
the standpipe prior to attaching the filter cloth.  This will 
increase the rate of water seepage into the standpipe. 

STANDARD AND SPECIFICATIONS  
FOR 

SUMP PIT 

Definition

A temporary pit which is constructed to trap and filter water 
for pumping to a suitable discharge area. 

Purpose

To remove excessive water from excavations. 

Conditions Where Practice Applies

Sump pits are constructed when water collects during the 
excavation phase of construction.  This practice is 
particularly useful in urban areas during excavation for 
building foundations. 
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Figure 5A.39 
Sump Pit 
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STANDARD AND SPECIFICATIONS  
FOR 

LINED WATERWAY OR OUTLET 

Definition

A waterway or outlet with a lining of concrete, stone, or 
other permanent material.  The lined section extends up the 
side slopes to the designed depth.  The earth above the 
permanent lining may be vegetated or otherwise protected. 

Purpose

To provide for the disposal of concentrated runoff without 
damage from erosion or flooding, where grassed waterways 
would be inadequate due to high velocities. 

Scope

This standard applies to waterways or outlets with linings of 
cast-in-place concrete, flagstone mortared in place, rock 
riprap, gabions, or similar permanent linings.  It does not 
apply to irrigation ditch or canal linings, grassed waterways 
with stone centers or small lined sections that carry 
prolonged low flows, or to reinforced concrete channels.  
The maximum capacity of the waterway flowing at design 
depth shall not exceed 100 cubic feet per second. 

Conditions Where Practice Applies

This practice applies where the following or similar 
conditions exist: 

1.  Concentrated runoff is such that a lining is required 
to control erosion. 

2.  Steep grades, wetness, prolonged base flow, 
seepage, or piping that would cause erosion. 

3.  The location is such that damage from use by people 
or animals precludes use of vegetated waterways or 
outlets. 

4.  Soils are highly erosive or other soil and climate 
conditions preclude using vegetation. 

5.  High value property or adjacent facilities warrant 
the extra cost to contain design runoff in a limited 
space. 

Design Criteria

Capacity 

1.  The minimum capacity shall be adequate to carry the 
peak rate of runoff from a 10-year, 24-hour storm.  Velocity 
shall be computed using Manning’s equation with a 
coefficient of roughness “n” as follows: 

    Lined Material   “n”

    Concrete (Type): 

    Trowel Finish    0.015 

    Float Finish    0.019 

    Gunite    0.019 

    Flagstone    0.022 

    Riprap         Determine from 
           Figure 5B.11 on page 5B.19 

    Gabion    0.030 

2.  Riprap gradation and filter (bedding) are generally 
designed in accordance with criteria set forth in the 
National Cooperative Highway Research Program Report 
108, available from the University Microfilm International, 
300 N.  Ree Road, Ann Arbor, Michigan 48016, Publication 
No. PB-00839; or the Hydraulic Engineering Circular No. 
11, prepared by the U.S. Bureau of Public Roads, available 
from Federal Highway Administration, 400 7th Street, S.W., 
Washington, D.C. 20590, HNG-31, or the procedure in the 
USDA-NRCS’s Engineering Field Manual, Chapter 16. 

Velocity 

1.   Maximum design velocity shall be as shown below.  
Except for short transition sections, flow with a 
channel gradient within the range of 0.7 to 1.3 of this 
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flow’s critical slope must be avoided unless the 
channel is straight.  Velocities exceeding critical will 
be restricted to straight reaches. 

       Design Flow Depth  Maximum Velocity 
     (ft.)             (ft./sec.) 
              0.0 – 0.5    25 
              0.5 – 1.0     15 
        Greater than 1.0   10 

2.   Waterways or outlets with velocities exceeding 
critical shall discharge into an energy dissipater to 
reduce velocity to less than critical, or to a velocity the 
downstream soil and vegetative conditions will allow. 

Cross Section

The cross section shall be triangular, parabolic, or 
trapezoidal.  Monolithic concrete or gabions may be 
rectangular. 

Freeboard 

The minimum freeboard for lined waterways or outlets shall 
be 0.25 feet above design high water in areas where erosion 
resistant vegetation cannot be grown adjacent to the paved 
side slopes.  No freeboard is required where good 
vegetation can be grown and is maintained. 

Side Slope 

Steepest permissible side slopes, horizontal to vertical will 
be as follows: 

1.  Non-Reinforced Concrete 
 Hand-placed, formed concrete 
 Height of lining, 1.5 ft or less…………. Vertical 
 Hand placed screened concrete or mortared 
 In-place flagstone 
 Height of lining, less than 2 ft…………. 1 to 1 
 Height of lining, more than 2 ft………..  2 to 1 
2.  Slip form concrete: 
 Height of lining, less than 3 ft…………  1 to 1 
3.  Rock Riprap……………………………….  2 to 1 
4.  Gabions…………………………………… Vertical 
5.  Pre-cast Concrete Sections……………….. Vertical 

Lining Thickness 

Minimum lining thickness shall be as follows: 

1.  Concrete………………..4 in. (In most problem areas, 
shall be 5 in. with welded wire fabric reinforcing.) 

2.  Rock Riprap……1.5 x maximum stone size plus 
thickness of filter or bedding. 
3.  Flagstone…………..4 in. including mortar bed. 

Related Structures 

Side inlets, drop structures, and energy dissipaters shall 
meet the hydraulic and structural requirements of the site. 

Filters or Bedding 

Filters or bedding to prevent piping, reduce uplift pressure, 
and collect water will be used as required and will be 
designed in accordance with sound engineering principles.  
Weep holes and drains should be provided as needed. 

Concrete

Concrete used for lining shall be so proportioned that it is 
plastic enough for thorough consolidation and stiff enough 
to stay in place on side slopes.  A dense product will be 
required.  A mix that can be certified as suitable to produce 
a minimum strength of at least 3,000 pounds per square 
inch will be required.  Cement used shall be Portland 
Cement, Type I, II, IV, or V.  Aggregate used shall have a 
maximum diameter of 1 ½ inches. 

Weep holes should be provided in concrete footings and 
retaining walls to allow free drainage of water.  Pipe used 
for weep holes shall be non-corrosive. 

Mortar 

Mortar used for mortared in-place flagstone shall consist of 
a mix of cement, sand, and water.  Follow directions on the 
bag of mortar for proper mixing of mortar and water. 

Contraction Joints

Contraction joints in concrete linings, where required, shall 
be formed transversely to a depth of about one third the 
thickness of the lining at a uniform spacing in the range of 
10 to 15 feet.   

Rock Riprap or Flagstone 

Stone used for riprap or gabions shall be dense and hard 
enough to withstand exposure to air, water, freezing, and 
thawing.  Flagstone shall be flat for ease of placement and 
have the strength to resist exposure and breaking. Rock 
riprap maximum size shall be as follows: 

Velocity, f.p.s.  dmax, inches
  5.0   6 
  8.5   12  
  10   18 
  12   24 
  15   36 
A complete riprap gradations is provided in Table 5B.4, 
page 5B.38. 
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Cutoff Walls 

Cutoff walls shall be used at the beginning and ending of 
concrete lining.  For rock riprap lining, cutoff walls shall be 
keyed into the channel bottom and at both ends of the 
lining. 

Construction Specifications

1.  The foundation area shall be cleared of trees, stumps, 
roots, sod, loose rock, or other objectionable material. 

2.  The cross-section shall be excavated to the neat lines 
and grades as shown on the plans.  Over-excavated 
areas shall be backfilled with moist soil compacted to 
the density of the surrounding material. 

3.  No abrupt deviations from design grade or horizontal 
alignment shall be permitted. 

4.  Concrete linings shall be placed to the thickness 
shown on the plans and finished in a workmanlike
manner.  Adequate precautions shall be taken to 

protect freshly placed concrete from extreme (hot or 
cold) temperatures, to ensure proper curing. 

5.  Filter bedding and rock riprap shall be placed to line 
and grade in the manner specified. 

6.  Construction operation shall be done in such a manner 
that erosion, air pollution, and water pollution will be 
minimized and held within legal limits.  The 
completed job shall present a workmanlike 
appearance.  All disturbed areas shall be vegetated or 
otherwise protected against soil erosion. 

Maintenance

Pavement or lining should be maintained as built to prevent 
undermining and deterioration.  Existing trees next to 
pavements should be removed, as roots can cause uplift 
damage. 

Vegetation next to pavement should be maintained in good 
condition to prevent scouring if the pavement is overtopped.  
See Standard and Specifications for Permanent Critical 
Area Seeding on page 3.5.
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STANDARD AND SPECIFICATIONS  
FOR 

ROCK OUTLET PROTECTION 

Definition

A section of rock protection placed at the outlet end of the 
culverts, conduits, or channels. 

Purpose

The purpose of the rock outlet protection is to reduce the 
depth, velocity, and energy of water, such that the flow will 
not erode the receiving downstream reach. 

Scope

This standard applies to the planning, design, and 
construction of rock riprap and gabions for protection of 
downstream areas.  It does not apply to rock lining of 
channels or streams. 

Conditions Where Practice Applies

This practice applies where discharge velocities and 
energies at the outlets of culverts, conduits, or channels are 
sufficient to erode the next downstream reach.  This applies 
to: 

1.  Culvert outlets of all types. 

2.  Pipe conduits from all sediment basins, dry storm water 
ponds, and permanent type ponds. 

3.  New channels constructed as outlets for culverts and 
conduits. 

Design Criteria

The design of rock outlet protection depends entirely on the 
location.  Pipe outlet at the top of cuts or on slopes steeper 
than 10 percent, cannot be protected by rock aprons or 
riprap sections due to re-concentration of flows and high 
velocities encountered after the flow leaves the apron. 

Many counties and state agencies have regulations and 
design procedures already established for dimensions, type 
and size of materials, and locations where outlet protection 
is required.  Where these requirements exist, they shall be 
followed. 

Tailwater Depth 

The depth of tailwater immediately below the pipe outlet 
must be determined for the design capacity of the pipe.  If 
the tailwater depth is less than half the diameter of the 
outlet pipe, and the receiving stream is wide enough to 
accept divergence of the flow, it shall be classified as a 
Minimum Tailwater Condition; see Figure 5B.12 on page 
5B.25 as an example.  If the tailwater depth is greater than 
half the pipe diameter and the receiving stream will 
continue to confine the flow, it shall be classified as a 
Maximum Tailwater Condition; see Figure 5B.13 on page 
5B.26 as an example.  Pipes which outlet onto flat areas 
with no defined channel may be assumed to have a 
Minimum Tailwater Condition; see Figure 5B.12 on page 
5B.25 as an example. 

Apron Size 

The apron length and width shall be determined from the 
curves according to the tailwater conditions: 

  Minimum Tailwater – Use Figure 5B.12 on page 5B.25
  Maximum Tailwater – Use Figure 5B.13 on page 5B.26 

If the pipe discharges directly into a well defined channel, 
the apron shall extend across the channel bottom and up the 
channel banks to an elevation one foot above the maximum 
tailwater depth or to the top of the bank, whichever is less. 

The upstream end of the apron, adjacent to the pipe, shall 
have a width two (2) times the diameter of the outlet pipe, 
or conform to pipe end section if used. 
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Bottom Grade 

The outlet protection apron shall be constructed with no 
slope along its length.  There shall be no overfall at the end 
of the apron.  The elevation of the downstream end of the 
apron shall be equal to the elevation of the receiving 
channel or adjacent ground. 

Alignment 

The outlet protection apron shall be located so that there are 
no bends in the horizontal alignment. 

Materials 

The outlet protection may be done using rock riprap, 
grouted riprap, or gabions. 

Riprap shall be composed of a well-graded mixture of stone 
size so that 50 percent of the pieces, by weight, shall be 
larger than the d50 size determined by using the charts.  A 
well-graded mixture, as used herein, is defined as a mixture 
composed primarily of larger stone sizes, but with a 
sufficient mixture of other sizes to fill the smaller voids 
between the stones.  The diameter of the largest stone size 
in such a mixture shall be 1.5 times the d50 size. 

Thickness 

The minimum thickness of the riprap layer shall be 1.5 
times the maximum stone diameter for d50 of 15 inches or 
less; and 1.2 times the maximum stone size for d50 greater 
than 15 inches.  The following chart lists some examples: 

Stone Quality 

Stone for riprap shall consist of field stone or rough unhewn 
quarry stone.  The stone shall be hard and angular and of a 
quality that will not disintegrate on exposure to water or 
weathering.  The specific gravity of the individual stones 
shall be at least 2.5. 

Recycled concrete equivalent may be used provided it has a 

density of at least 150 pounds per cubic foot, and does not 
have any exposed steel or reinforcing bars. 

Filter

A filter is a layer of material placed between the riprap and 
the underlying soil surface to prevent soil movement into 
and through the riprap.  Riprap shall have a filter placed 
under it in all cases. 

A filter can be of two general forms:  a gravel layer or a 
plastic filter cloth.  The plastic filter cloth can be woven or 
non-woven monofilament yarns, and shall meet these base 
requirements: thickness 20-60 mils, grab strength 90-120 
lbs; and shall conform to ASTM D-1777 and ASTM D-
1682. 

Gravel filter blanket, when used, shall be designed by 
comparing particle sizes of the overlying material and the 
base material.  Design criteria are available in Standard and 
Specification for Riprap Slope Protection on page 5B.57. 

Gabions

Gabions shall be made of hexagonal triple twist mesh with 
heavily galvanized steel wire.  The maximum linear 
dimension of the mesh opening shall not exceed 4 ½ inches 
and the area of the mesh opening shall not exceed 10 square 
inches. 

Gabions shall be fabricated in such a manner that the sides, 
ends, and lid can be assembled at the construction site into a 
rectangular basket of the specified sizes.  Gabions shall be 
of single unit construction and shall be installed according 
to manufacturers recommendations. 

The area on which the gabion is to be installed shall be 
graded as shown on the drawings.  Foundation conditions 
shall be the same as for placing rock riprap, and filter cloth 
shall be placed under all gabions.  Where necessary, key, or 
tie, the structure into the bank to prevent undermining of the 
main gabion structure. 

Maintenance 

Once a riprap outlet has been installed, the maintenance 
needs are very low.  It should be inspected after high flows 
for evidence of scour beneath the riprap or for dislodged 
stones.  Repairs should be made immediately. 

Design Procedure

1.   Investigate the downstream channel to assure that 
nonerosive velocities can be maintained. 

2.   Determine the tailwater condition at the outlet to 
establish which curve to use. 

3.   Enter the appropriate chart with the design discharge to 

D50
(inches) 

dmax
(inches) 

Minimum 
Blanket Thickness 

(inches) 

4 6 9

6 9 14 

9 14 20 

12 18 27 

15 22 32 

18 27 32 

21 32 38 

24 36 43 
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determine the riprap size and apron length required.  It is 
noted that references to pipe diameters in the charts are 
based on full flow.  For other than full pipe flow, the 
parameters of depth of flow and velocity must be used to 
adjust the design discharges. 

4.  Calculate apron width at the downstream end if a flare 
section is to be employed. 

Examples 

Example  1:  Pipe Flow (full) with discharge to unconfined 
section. 

Given:  A circular conduit flowing full. 

Q = 280 cfs, diam. = 66 in., tailwater (surface) is 2 ft. 
above pipe invert (minimum tailwater condition). 

Find:  Read d50 = 1.2 and apron length (La) = 38 ft. 

 Apron width = diam. + La = 5.5 + 38 = 43.5 ft. 

Use: d50 = 15”, dmax = 22”, blanket thickness = 32” 

Example  2:  Box Flow (partial) with high tailwater 

Given:  A box conduit discharging under partial flow 
conditions.  A concrete box 5.5 ft. x 10 ft. flowing 5.0 ft. 
deep, 

Q = 600 cfs and tailwater surface is 5 ft. above invert (max. 
tailwater condition). 

Since this is not full pipe and does not directly fit the 
nomograph assumptions of Figure 7B.13 substitute depth as 
the diameter, to find a discharge equal to full pipe flow for 
that diameter, in this case 60 inches. 

Since, Q = AV and A = � D2

              4 

First, compute velocity: 

V = (Q/A) = (600/(5) (10)) = 12 fps 

Then substituting: 

Q = � D2  x  V = 3.14 (5 ft)2  x  12 fps = 236 cfs 
   4                      4 

At the intersection of the curve d = 60 in. and Q = 236 cfs, 
read d50 = 0.4 ft. 

Then reading the d = 60 in. curve, read apron length (La) = 
40 ft. 

Apron width, W = conduit width + (6.4)(La) = 10 + (0.4)
(40) = 26 ft. 
Example  3:  Open Channel Flow with Discharge to 
Unconfined Section 

Given:  A trapezoidal concrete channel 5 ft. wide with 2:1 
side slopes is flowing 2 ft. deep, Q = 180 cfs (velocity = 10 
fps) and the tailwater surface downstream is 0.8 ft. 
(minimum tailwater condition). 

Find:  Using similar principles as Example 2, compute 
equivalent discharge for a 2 foot, using depth as a diameter, 
circular pipe flowing full at 10 feet per second. 

Velocity: 

 Q =   � (2ft)2  x  10 fps = 31.4 cfs 
        4 

At intersection of the curve, d = 24 in. and Q = 32 cfs, read 
d50 = 0.6 ft. 

Then reading the d = 24 in. curve, read apron length (La) = 
20 ft. 

Apron width, W = bottom width of channel + La = 5 + 20 = 
25 ft. 

Example  4:  Pipe flow (partial) with discharge to a 
confined section 

Given:  A 48 in. pipe is discharging with a depth of 3 ft.      
Q = 100 cfs, and discharge velocity of 10 fps (established 
from partial flow analysis) to a confined trapezoidal channel 
with a 2 ft. bottom, 2:1 side slopes, n = .04, and grade of 
0.6%. 

Calculation of the downstream channel (by Manning’s 
Equation) indicates a normal depth of 3.1 ft. and normal 
velocity of 3.9 fps. 

Since the receiving channel is confined, the maximum 
tailwater condition controls. 

Find:  discharge using previous principles: 

Q =  � (3ft)2  x  10 fps = 71 cfs 
      4 

At the intersection of d = 36 in. and Q = 71 cfs, read d50 = 
0.3 ft. 

Reading the d = 36” curve, read apron length (La) = 30 ft. 

Since the maximum flow depth in this reach is 3.1 ft., that is 
the minimum depth of riprap to be maintained for the entire 
length. 



New York Standards and Specifications        Page 5B.24     August 2005 
For Erosion and Sediment Control 

Construction Specifications

1.    The subgrade for the filter, riprap, or gabion shall be 
prepared to the required lines and grades.  Any fill 
required in the subgrade shall be compacted to a 
density of approximately that of the surrounding 
undisturbed material. 

2.    The rock or gravel shall conform to the specified 
grading limits when installed respectively in the riprap 
or filter. 

3.    Filter cloth shall be protected from punching, cutting, 
or tearing.  Any damage other than an occasional small 
hole shall be repaired by placing another piece of cloth 
over the damaged part or by completely replacing the 
cloth.  All overlaps, whether for repairs or for joining 
two pieces of cloth shall be a minimum of one foot. 

4.    Stone for the riprap or gabion outlets may be placed by 
equipment.  Both shall each be constructed to the full 
course thickness in one operation and in such a manner 
as to avoid displacement of underlying materials.  The 
stone for riprap or gabion outlets shall be delivered and 
placed in a manner that will ensure that it is reasonably 
homogenous with the smaller stones and spalls filling 
the voids between the larger stones.  Riprap shall be 
placed in a manner to prevent damage to the filter 
blanket or filter cloth.  Hand placement will be required 
to the extent necessary to prevent damage to the 
permanent works. 
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Figure 5B.12 
Outlet Protection Design—Minimum Tailwater Condition 

(Design of Outlet Protection from a Round Pipe Flowing Full, 
Minimum Tailwater Condition: Tw < 0.5Do) (USDA - NRCS)
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Figure 5B.13 
Outlet Protection Design—Maximum Tailwater Condition 

(Design of Outlet Protection from a Round Pipe Flowing Full, 
Maximum Tailwater Condition: Tw � 0.5Do) (USDA - NRCS)
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Figure 5B.14 
Riprap Outlet Protection Detail (1) 
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Figure 5B.15 
Riprap Outlet Protection Detail (2) 
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Figure 5B.16 
Riprap Outlet Protection Detail (3) 
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STANDARD AND SPECIFICATIONS  
FOR 

LANDGRADING 

Definition 
 
Reshaping of the existing land surface in accordance with a 
plan as determined by engineering survey and layout. 
 
Purpose 
 
The purpose of a landgrading specification is to provide for 
erosion control and vegetative establishment on those areas 
where the existing land surface is to be reshaped by grading 
according to plan. 
 
Design Criteria 
 
The grading plan should be based upon the incorporation of 
building designs and street layouts that fit and utilize 
existing topography and desirable natural surrounding to 
avoid extreme grade modifications.  Information submitted 
must provide sufficient topographic surveys and soil 
investigations to determine limitations that must be imposed 
on the grading operation related to slope stability, effect on 
adjacent properties and drainage patterns, measures for 
drainage and water removal, and vegetative treatment, etc. 
 
Many counties have regulations and design procedures 
already established for land grading and cut and fill slopes.  
Where these requirements exist, they shall be followed. 
 
The plan must show existing and proposed contours of the 
area(s) to be graded.  The plan shall also include practices 
for erosion control, slope stabilization, safe disposal of 
runoff water and drainage, such as waterways, lined ditches, 
reverse slope benches (include grade and cross section), 
grade stabilization structures, retaining walls, and surface 
and subsurface drains.  The plan shall also include phasing 

of these practices.   The following shall be incorporated into 
the plan: 
 

1.    Provisions shall be made to safely conduct surface 
runoff to storm drains, protected outlets, or to stable 
water courses to ensure that surface runoff will not 
damage slopes or other graded areas; see standards 
and specifications for Grassed Waterway, Diversion, 
Grade Stabilization Structure. 

 
2.    Cut and fill slopes that are to be stabilized with 

grasses shall not be steeper than 2:1.  When slopes 
exceed 2:1, special design and stabilization 
consideration are required and shall be adequately 
shown on the plans.  (Note:  Where the slope is to be 
mowed, the slope should be no steeper than 3:1, 
although 4:1 is preferred because of safety factors 
related to mowing steep slopes.) 

 
3.    Reverse slope benches or diversion shall be provided 

whenever the vertical interval (height) of any 2:1 
slope exceeds 20 feet; for 3:1 slope it shall be 
increased to 30 feet and for 4:1 to 40 feet.  Benches 
shall be located to divide the slope face as equally as 
possible and shall convey the water to a stable outlet.  
Soils, seeps, rock outcrops, etc., shall also be taken 
into consideration when designing benches. 

 
A.  Benches shall be a minimum of six feet wide to 

provide for ease of maintenance. 
 
B.  Benches shall be designed with a reverse slope of 

6:1 or flatter to the toe of the upper slope and 
with a minimum of one foot in depth.  Bench 
gradient to the outlet shall be between 2 percent 
and 3 percent, unless accompanied by 
appropriate design and computations. 

 
C.  The flow length within a bench shall not exceed 

800 feet unless accompanied by appropriate 
design and computations; see Standard and 
Specifications for Diversion on page 5B.1 

 

4.    Surface water shall be diverted from the face of all 
cut and/or fill slopes by the use of diversions, ditches 
and swales or conveyed downslope by the use of a 
designed structure, except where: 

 

A.  The face of the slope is or shall be stabilized and 
the face of all graded slopes shall be protected 
from surface runoff until they are stabilized. 
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B.  The face of the slope shall not be subject to any 
concentrated flows of surface water such as from 
natural drainage ways, graded swales, 
downspouts, etc. 

 
C.  The face of the slope will be protected by special 

erosion control materials, sod, gravel, riprap, or 
other stabilization method. 

 
5.    Cut slopes occurring in ripable rock shall be serrated 

as shown in Figure 5B.23 on page 5B.51.  The 
serrations shall be made with conventional 
equipment as the excavation is made.  Each step or 
serration shall be constructed on the contour and will 
have steps cut at nominal two-foot intervals with 
nominal three-foot horizontal shelves.  These steps 
will vary depending on the slope ratio or the cut 
slope.   The nominal slope line is 1 ½: 1.  These steps 
will weather and act to hold moisture, lime, fertilizer, 
and seed thus producing a much quicker and longer-
lived vegetative cover and better slope stabilization.  
Overland flow shall be diverted from the top of all 
serrated cut slopes and carried to a suitable outlet.  

 
6.    Subsurface drainage shall be provided where 

necessary to intercept seepage that would otherwise 
adversely affect slope stability or create excessively 
wet site conditions. 

 
7.    Slopes shall not be created so close to property lines 

as to endanger adjoining properties without 
adequately protecting such properties against 
sedimentation, erosion, slippage, settlement, 
subsidence, or other related damages. 

 
8.    Fill material shall be free of brush, rubbish, rocks, 

logs, stumps, building debris, and other objectionable 
material.  It should be free of stones over two (2) 
inches in diameter where compacted by hand or 
mechanical tampers or over eight (8) inches in 
diameter where compacted by rollers or other 
equipment.  Frozen material shall not be placed in 
the fill nor shall the fill material be placed on a 
frozen foundation. 

 
9.   Stockpiles, borrow areas, and spoil shall be shown on 

the plans and shall be subject to the provisions of this 
Standard and Specifications. 

 
10.  All disturbed areas shall be stabilized structurally or 

vegetatively in compliance with the Standard and 
Specifications for Critical Area Treatment in Section 
3. 

 
Construction Specifications 
 

See Figures 5B.23 and 5B.24 for details. 
 

1.   All graded or disturbed areas, including slopes, shall be 
protected during clearing and construction in accordance 
with the erosion and sediment control plan until they are 
adequately stabilized. 

 

2.    All erosion and sediment control practices and 
measures shall be constructed, applied and maintained 
in accordance with the sediment control plan and the 
“New York Standards and Specifications for Erosion 
and Sediment Control.” 

 

3.    Topsoil required for the establishment of vegetation 
shall be stockpiled in amount necessary to complete 
finished grading of all exposed areas. 

 

4.    Areas to be filled shall be cleared, grubbed, and 
stripped of topsoil to remove trees, vegetation, roots, or 
other objectionable material. 

 

5.    Areas that are to be topsoiled shall be scarified to a 
minimum depth of four inches prior to placement of 
topsoil. 

 

6.    All fills shall be compacted as required to reduce 
erosion, slippage, settlement, subsidence, or other 
related problems.  Fill intended to support buildings, 
structures, and conduits, etc., shall be compacted in 
accordance with local requirements or codes. 

 

7.    All fill shall be placed and compacted in layers not to 
exceed 9 inches in thickness. 

 

8.    Except for approved landfills or nonstructural fills, fill 
material shall be free of frozen particles, brush, roots, 
sod, or other foreign objectionable materials that would 
interfere with, or prevent, construction of satisfactory 
fills. 

 

9.   Frozen material or soft, mucky or highly compressible 
materials shall not be incorporated into fill slopes or 
structural fills.  

 

10.  Fill shall not be placed on saturated or frozen surfaces. 
 

11.  All benches shall be kept free of sediment during all 
phases of development. 

 

12.  Seeps or springs encountered during construction shall 
be handled in accordance with the Standard and 
Specification for Subsurface Drain on page 5B.44 or 
other approved methods. 

 

13.  All graded areas shall be permanently stabilized 
immediately following finished grading. 

 

14.  Stockpiles, borrow areas, and spoil areas shall be 
shown on the plans and shall be subject to the 
provisions of this Standard and Specifications. 
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Figure 5B.23 
Typical Section of Serrated Cut Slope  
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Figure 5B.24 (1) 
Landgrading  
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Figure 5B.24 (2) 
Landgrading —Construction Specifications 
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STANDARD AND SPECIFICATIONS  
FOR 

SURFACE ROUGHENING 

Definition 
 

Roughening a bare soil surface whether through creating 
horizontal grooves across a slope, stair-stepping, or tracking 
with construction equipment. 
 

Purpose 
 

To aid the establishment of vegetative cover from seed, to 
reduce runoff velocity and increase infiltration, and to 
reduce erosion and provide for trapping of sediment. 
 
Conditions Where Practice Applies 
 

All construction slopes require surface roughening to 
facilitate stabilization with vegetation, particularly slopes 
steeper than 3:1. 
 
Design Criteria 
 
There are many different methods to achieve a roughened 
soil surface on a slope.  No specific design criteria is 
required.  However, the selection of the appropriate method 
depends on the type of slope.  Methods include tracking, 
grooving, and stair-stepping.  Steepness, mowing 
requirements, and/or a cut or fill slope operation are all 
factors considered in choosing a roughening method. 
 
Construction Specifications 
 
A.  Cut Slope,  No mowing. 
 

1.   Stair-step grade or groove cut slopes with a gradient 
steeper than 3:1  (Figure 5B.25). 

 
2.    Use stair-step grading on any erodible material soft 

enough to be ripped with a bulldozer.  Slopes of 
soft rock with some soil are particularly suited to 
stair-step grading. 

 

3.    Make the vertical cut distance less than the 
horizontal distance, and slightly slope the 
horizontal position of the “step” to the vertical 
wall. 

 

4.   Do not make vertical cuts more than 2 feet in soft 
materials or 3 feet in rocky materials. 

 

Grooving uses machinery to create a series of ridges and 
depressions that run perpendicular to the slope following 
the contour.  Groove using any appropriate implement that 
can be safely operated on the slope, such as disks, tillers, 
spring harrows, or the teeth of a front-end loader bucket.  
Do not make the grooves less than 3 inches deep or more 
than 15 inches apart. 
 

B.  Fill Slope,  No mowing 
 

1.    Place fill to create slopes with a gradient steeper 
than 3:1 in lifts 9 inches or less and properly 
compacted.  Ensure the face of the slope consists 
of loose, uncompacted fill 4 to 6 inches deep.  Use 
grooving as described above to roughen the slope, 
if necessary. 

 

 2.   Do not blade or scrape the final slope face. 
 

C.  Cuts/Fills,  Mowed Maintenance 
 

1.    Make mowed slopes no steeper than 3:1. 
 

2.    Roughen these areas to shallow grooves by normal 
tilling, disking, harrowing, or use of cultipacker-
seeder.  Make the final pass of such tillage 
equipment on the contour. 

 

3.    Make grooves at least 1 inch deep and a maximum 
of 10 inches apart. 

 

4.    Excessive roughness is undesirable where mowing 
is planned. 

 

Tracking should be used primarily in sandy soils to avoid 
undue compaction of the soil surface.  Tracking is generally 
not as effective as the other roughening methods described.  
(It has been used as a method to track down mulch.)  
Operate tracked machinery up and down the slope to leave 
horizontal depressions in the soil.  Do not back-blade during 
the final grading operation. 
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Figure 5B.25 
Surface Roughening  
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STANDARD AND SPECIFICATIONS  
FOR

SURFACE ROUGHENING 

Definition

Roughening a bare soil surface whether through creating 
horizontal grooves across a slope, stair-stepping, or tracking 
with construction equipment. 

Purpose

To aid the establishment of vegetative cover from seed, to 
reduce runoff velocity and increase infiltration, and to 
reduce erosion and provide for trapping of sediment. 

Conditions Where Practice Applies

All construction slopes require surface roughening to 
facilitate stabilization with vegetation, particularly slopes 
steeper than 3:1. 

Design Criteria

There are many different methods to achieve a roughened 
soil surface on a slope.  No specific design criteria is 
required.  However, the selection of the appropriate method 
depends on the type of slope.  Methods include tracking, 
grooving, and stair-stepping.  Steepness, mowing 
requirements, and/or a cut or fill slope operation are all 
factors considered in choosing a roughening method. 

Construction Specifications

A.  Cut Slope,  No mowing.

1.   Stair-step grade or groove cut slopes with a gradient 
steeper than 3:1  (Figure 5B.25). 

2.    Use stair-step grading on any erodible material soft 

enough to be ripped with a bulldozer.  Slopes of 
soft rock with some soil are particularly suited to 
stair-step grading. 

3.    Make the vertical cut distance less than the 
horizontal distance, and slightly slope the 
horizontal position of the “step” to the vertical 
wall. 

4.   Do not make vertical cuts more than 2 feet in soft 
materials or 3 feet in rocky materials. 

Grooving uses machinery to create a series of ridges and 
depressions that run perpendicular to the slope following 
the contour.  Groove using any appropriate implement that 
can be safely operated on the slope, such as disks, tillers, 
spring harrows, or the teeth of a front-end loader bucket.  
Do not make the grooves less than 3 inches deep or more 
than 15 inches apart. 

B.  Fill Slope,  No mowing

1.    Place fill to create slopes with a gradient steeper 
than 3:1 in lifts 9 inches or less and properly 
compacted.  Ensure the face of the slope consists 
of loose, uncompacted fill 4 to 6 inches deep.  Use 
grooving as described above to roughen the slope, 
if necessary. 

 2.   Do not blade or scrape the final slope face. 

C.  Cuts/Fills,  Mowed Maintenance

1.    Make mowed slopes no steeper than 3:1. 

2.    Roughen these areas to shallow grooves by normal 
tilling, disking, harrowing, or use of cultipacker-
seeder.  Make the final pass of such tillage 
equipment on the contour. 

3.    Make grooves at least 1 inch deep and a maximum 
of 10 inches apart. 

4.    Excessive roughness is undesirable where mowing 
is planned. 

Tracking should be used primarily in sandy soils to avoid 
undue compaction of the soil surface.  Tracking is generally 
not as effective as the other roughening methods described.  
(It has been used as a method to track down mulch.)  
Operate tracked machinery up and down the slope to leave 
horizontal depressions in the soil.  Do not back-blade during 
the final grading operation. 
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Figure 5B.25 
Surface Roughening  




