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1.0 INTRODUCTION

Marble River, LLC (the Owner) is currently developing a wind-powered electric
generating facility in the Towns of Clinton and Ellenburg, in Clinton County, New York. The

project will consist of the following components which are to be located on private leased land:

70 wind turbines.
2 Permanent meteorological towers.
4 Temporary meteorological towers.

25.3-Miles of gravel access road.

YV V. VYV V V

66-Miles of electrical collection cables to convey power from the turbines to an

electrical substation.

A\

An electrical substation and interconnect.

A\

An operation and maintenance building.

» A laydown yard.

Each turbine will have a generating capacity of 3.0 megawatts (MW). Figure 1 in Appendix A
illustrates the location of the Project, local road network, as well as the overall proposed project
layout. It should be noted that in addition to the above referenced improvement on private
property, improvements to local roads and intersections will be conducted to facilitate project

construction.

The original SWPPP and associated Notice of Intent (NOI) were submitted to the New
York State Department of Environmental Conservation (NYSDEC) on April 16, 2008 for
construction of the access roads and tower sites (the majority of the project). Separate SWPPPs
and NOIs were also submitted in 2008 to the NYSDEC for construction of the electrical

substation/interconnect and laydown yard.

This SWPPP was initially developed under New York State Pollution Discharge
Elimination System (SPDES) General Permit for Stormwater Discharges Associated with
Construction Activity, GP-02-01. The original SWPPP and NOI were based on discussions and
decisions made during the project kick-off meeting conducted on December 11, 2007 at the
Marble River office in Ellenburg, New York. The original SWPPP was considered approved on

July 9, 2008 after a 60 day period passed without receiving any comments from the NYSDEC.
-1-
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The NYSDEC assigned permit No. NYR10P542 to the SWPPP prepared for construction of
access roads and tower sites.

Subsequent to issuing the original SWPPP in 2008, a significant portion of the project
was deleted and the number of turbines was reduced from 109 to 70. In addition, a
constructability walkover was conducted in the fall of 2010 which resulted in modifications to the
proposed approach to stormwater management techniques. Construction was initiated in 2010
and the project is approximately 25 percent complete (construction has been largely suspended
for the winter). As a result of the reduction in the project size, as well as modifications to the
stormwater management techniques, Marble River determined that an amendment to the initial
SWPPP was required. This amended SWPPP along with the SWPPP drawings have been
delivered to the construction site and are maintained in the construction trailer (the original
SWPPP will no longer be used once superseded by this document). Inspections are being
performed in accordance with requirements in Section 8.0 of this SWPPP. This amended SWPPP

incorporates the following:

1. Reduced project size and impacts due to the elimination of 39 turbines, their
associated access roads, electrical collection system in the northeast quadrant.

2. Reduced project size and impacts due to elimination of the overhead transmission
line from the northeast quadrant to the substation.

3. Revised stormwater management techniques based on the constructability walkover

and those recommended and implemented by the contractor during construction.

All such changes were reviewed and approved by URS prior to their implementation.
This amended SWPPP has also been updated to conform with the requirements of the current
SPDES General Permit for Stormwater Discharges from Construction Activity, GP-0-10-001.
Figure 2 in Appendix A illustrates the project layout for the initial SWPPP submitted in 2008 and
the final project layout which is currently under construction. As indicated in Figure 2, the
majority of the changes between the 2008 and the current layout consist of deletion of the
infrastructure planned for the northeastern area as well as the overhead transmission line
connecting the northeast turbines to the substation. The alignment of most of the remaining

access roads is the same as in the original 2008 SWPPP.

As discussed with NYSDEC Region 5 personnel during the project kick-off meeting, this

project will require only erosion and sediment controls; post-construction water quality and
2-
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quantity management will not be required. This approach, which varies from the NYSDEC’s
technical standards, is acceptable because the project impacts are dispersed over a large area, and
therefore are de minimus within any given watershed. The intent of the permit will be met by the
Owner through ensuring that the water quality in the project area is not impacted and the

following occurs during the entire life of the project:

1. There shall be no increase in turbidity that will cause substantial visible contrast to
the natural conditions;

2. There shall be no increase in suspended, colloidal, and settleable solids that will
cause deposition or impair the waters for their best usages; and

3. There shall be no residue from oil and floating substances, nor visible film, nor

globules of grease on surface waters.

As this approach varies from the NYSDEC’s technical standards (set forth in the New
York State Standards and Specifications for Erosion and Sediment Control, and the New York
State Stormwater Management Design Manual), the certified SWPPP and a completed NOI were
submitted to the NYSDEC for a 60-day review and approval. Certification by a licensed
inspector is included in Section 2.2 and a more detailed description of the deviation and how the

project will meet the intent of the permit is included in Section 7.1.

This amended SWPPP also includes a request for a waiver from the requirement that soil

disturbances not exceed five acres at any one time.

This amended SWPPP will continue to be updated, as necessary, based on the results of
the weekly site inspections or revisions to the sequence of construction. Inspections conducted in
accordance with GP-0-10-001 may indicate changed field conditions or techniques that are not
performing adequately. The SWPPP shall be updated to reflect field changes or revisions to the
erosion control measures. Then, the contractor shall implement corrective measures/revisions as
soon as practical. Upon completion of construction and complete stabilization of the site,
coverage under the General Permit shall be terminated by submitting a Notice of Termination
(NOT) Form. The NOT Form will require that the Owner certify that the construction was
performed in general accordance with this document and any subsequent amendments to the

SWPPP.

3
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2.0 SIGNATORY AND CERTIFICATION REQUIREMENTS

2.1 Contractor Certification

All contractors and subcontractors that will disturb soils, or will be responsible for
installing, constructing, repairing, and maintaining the erosion and sediment control practices
included in the SWPPP, or will be responsible for the construction of any post-construction
stormwater management practices included in the SWPPP, must sign the following contractor
certification statement prior to commencement of any construction activity. Each signed

contractor certification statement must be keep with the SWPPP on-site.

“I hereby certify that I understand and agree to comply with the terms and conditions of
the SWPPP and agree to implement any corrective actions identified by the qualified
inspector during a site inspection. I also understand that the Owner or operator must
comply with the terms and conditions of the most current version of the New York State
Pollutant Discharge Elimination System ("SPDES") general permit for stormwater
discharges from construction activities and that it is unlawful for any person to cause or
contribute to a violation of water quality standards. Furthermore, I understand that
certifying false, incorrect or inaccurate information is a violation of the referenced permit
and the laws of the State of New York and could subject me to criminal, civil and/or

administrative proceedings”.

Name Title Date
Signature

Name of Firm Telephone Number

Address

Soil Disturbance Activities / Area of Responsibility

A copy of this form is located in Appendix C.

4-
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2.2 Variations from Technical Standards

The proposed project does not include post construction water quality and quantity
controls. Although there will be new gravel roads constructed which will alter the hydrology of
the site, the cffect of the project will be widespread over an area of almost 30,000 acres. and will
therefore be de-minimus over the watersheds that are within the project area. In addition, the
roads will be low-use roads, with a somewhat permeable gravel cover, and will generally
discharge what little runoff is generated into vegetated areas, reducing the potential impact to
surface waters even further. Lastly, the potential for pollution on these low use roads is minimal
and will be addressed through the use of administrative controls as described in Sections 5.0 and
7.0 of this report. The NYSDEC Region 5 has approved this approach in a meeting held on

December 11, 2007 at the project site.

For the same reasons, it is proposed that the project be permitted to disturb more than 5
acres of land at any given time. The work will still be subject to the other requirements of this
SWPPP and the SPDES permit program, which include appropriate construction sequencing,
installation of perimeter and other controls, and the rapid establishment of vegetation after the

completion of disturbance.

Based on these considerations, this SWPPP has been developed in a manner which will

ensure compliance with the water quality standards and with the substantive intent of the General

Permit GP-02-01. ¢ ) | ,
YK, Wileoy ice Vs JeuT o/ by

rl‘le Dﬂtc
( 7 h -
Signature

UE9 ____foeé.ﬂmh o W~ 496 -563C

Name of Eirm thz&phonc ‘.\Iu[Dber

11 Goojf“ 5. U____,a/t)} Y 1205

Name

Address



2.3 Notice of Intent

To obtain coverage under a General Permit to discharge stormwater from construction
activities, Marble River, LLC (the Owner) must submit a Notice of Intent (NOI) to the New York
State Department of Environmental Conservation (NYSDEC) prior to commencement of any

construction activity.

For this project, construction may begin after acceptance of the SWPPP by the NYSDEC,
which will not occur until a minimum of 60 business days after receipt of the NOI by the
NYSDEC. The owner will receive a letter of acknowledgement from NYSDEC issuing a permit
identification number for this project. A copy of this letter along with the NOI shall be kept with
the on-site SWPPP. The NOI was submitted to the following address:

New York State Department of Environmental Conservation
Division of Water

625 Broadway, 4" Floor

Albany, New York 12233-3505

A copy of the completed NOI signed by Marble River management on April 14, 2008 is located
in Appendix D. The NOI was not updated for the amended SWPPP.

24 Notice Of Termination

Once the construction is completed and the site has undergone “Final Stabilization” to the
Qualified Inspector’s satisfaction, a Notice of Termination (NOT) shall be filled out and mailed

to the same address as the NOL

A copy of a NOT has been enclosed in Appendix D.

-6-
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3.0 GENERAL PROJECT INFORMATION

3.1 Project Area

The Marble River Wind Farm will be located the Towns of Clinton and Ellenburg,
Clinton County, New York. The regional location of the Project is depicted in Figure 1, in
Appendix A. The project area is located on the Churubusco plateau generally around the Hamlet
of Churubusco in the Town of Clinton NY. The southern boundary of the project area runs east
to west 1 mile south of the Village of Ellenburg Center in Ellenburg, New York. The northern
boundary of the Project area runs east to west along the Canadian border (see Figure 1). The
general project area is uplands that extend between the Chateugay River to the west and the
Chazy River to the South East. The bulk of the site (approximately 90%) occurs in the township
of Clinton. The smaller portion (approximately 10%) occurs in the northwestern portion of the
township of Ellenburg, north of the blue line that delineates the northern outskirts of the
Adirondack Park.

3.2 Existing Site Conditions

The Project Area is located on a plateau with limited relief in topography. Site elevations
range from 800 feet above mean sea level (MSL) in the northern portion of the site and 1,640 feet
MSL in the southern portion of the site. Brandy Brook, Crystal Creek and the English River
drain the eastern portion of the Site. Tributaries to the Great Chazy River drain the southern
portion of the Site and Hinchinbrook, Dry Brook and the Marble River drain the Western portion
of the Site. Highways that bisect the project area include US Route 11 and State Highways 189
and 190. Major local roads including Frontier, Liberty Pole, Merchia, Whalen, Looby, Lagree,
Campbell, Gagnier, Brandy Brook, Sancomb, Ryan Number 5, Bohon, Clinton Mills, and Jones
Roads and seasonal use roads including Soucia, Robare Pond Road, Patnode and Jones Road
occur within the Project boundaries. Project facilities will be located on individual leased land
parcels totaling approximately 10,940 acres located within a larger project area of approximately
28,630 acres. A total of 70 wind turbines will be constructed on approximately 130 parcels of
leased private land. Land use in the Project area is dominated by agricultural, with farms and

single family rural residences occurring along road frontage.

-
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Major soil series mapped within the overall Project area were identified from the NRCS
web site, and are shown in relation to the project limits on the figures in Appendix B and are
listed on Table 1, in Appendix A with key characteristics pertaining to construction from NRCS’s
Official Soil Series Descriptions. The Clinton County Soil Survey, originally published in 1914,
is now out of print, and no paper copies, CD-ROMs or web surveys are available for the county
from the United States Department of Agriculture (USDA) Natural Resources Conservation
Service (NRCS). NRCS is currently converting the published soil survey information into an
electronic format for each county across the Unites States but has not completed Clinton County.
However, some information is available from NRCS. In summary, there are acidic soils within
the Project area developed primarily from thin deposits of glacial till or outwash over sandstone
bedrock, with occasional patches of bedrock rubble scattered on the surface and intermittent
exposed bedrock ledges. Soils are poorly drained (especially over till in level areas) to
moderately well drained. Erosion risk is largely dependent on the terrain, with soils on slopes

presenting a higher erosion risk than soils in level areas.

3.3 Proposed Site Conditions/Construction Activities

Access Roads

The Project will include approximately 25.3 miles of gravel access road construction.
Wherever possible, existing roads and farm drives will be upgraded for use as 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. Road construction will typically involve topsoil stripping and grubbing
of stumps, as necessary. Stripped topsoil will be stockpiled along the road corridor for use in site

restoration.

For the purposes of this SWPPP, it is assumed that access road construction will
generally disturb an area of soils of less than 70 feet wide. The actual disturbance will vary based
on the actual road width (which will vary between 12- and 34-feet wide), the grades at the site,
and the presence of utility installations. Any grubbed stumps or cleared trees will be chipped and
properly spread on-site or hauled to an off-site location for disposal or further processing.
Following removal of topsoil, subsoil will be graded, compacted, and surfaced with a minimum

of 12 inches of gravel or crushed stone. The typical access road will be 16 feet in width, with

-8-
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wider cross-sections at turns and for occasional wider pull-offs on narrow roads to accommodate

passing vehicles.

For purposes of the SWPPP, it is assumed that the maximum permanent road width will
be 20 feet. The majority of the access roads will be constructed at a width of 34-feet wide, on a
temporary basis, to allow delivery of the wind turbine components. Upon completion of the
turbine construction, the roads will be reduced in size (as shown on the construction drawings in
Appendix G) and the disturbed ground stabilized. Appropriately sized culverts will be placed in
any wetland/stream crossings and in other locations so that the roads do not impede cross

drainage.

Overhead Electric Access

All but approximately 0.4 miles of overhead electrical lines have been eliminated from
the Project. That remaining length will be located adjacent to the proposed substation and will
not cross or impact any existing drainage ways or wetlands. Access to the proposed overhead
electric lines will be over the existing vegetated cover. In areas where the existing cover does not
provide adequate support for work operations, gravel will be placed. The thickness of the gravel
will depend on the conditions of the ground during construction operations. Thicker gravel will
need to be installed in areas were the existing ground provides no structural support. The gravel
will provide a stabilized area to work and/or travel on. No formal roadway will be constructed as

part of the overhead electric work.

Once the work associated with the overhead electric has been completed, all disturbed
areas will be stabilized by re-grading these areas to restore the pre-existing drainage patterns.
Then, topsoil will be applied and all areas will be seeded and mulched to establish a vegetative
cover. All disturbed areas shall be inspected for erosion or areas on which seed has not
germinated. These areas shall be re-seeded and mulched as soon as practicable. This restoration

activity applies to the gravel areas as well.

Turbine Areas

Once the roads are complete for a particular array of turbine sites, construction of turbine

foundations will commence at the turbines located on that completed access road section.
9-
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Excavation and foundation construction will be conducted in a manner that will minimize the size
and duration of disturbed areas. Wind turbine installation typically involves varying degrees of
disturbance within a 200-foot radius around each tower as shown on the typical detail shown on
drawing DT-003 in Appendix G (maximum area of disturbance of 2.9 acres). The following

sequence of construction is anticipated at each turbine location:

e At each turbine location, the areas of the tower foundation, crane pad, and gravel
access ring will be cleared, stripped of topsoil, and graded as necessary for the
construction.

e On generally flat areas, the blade assembly area will be created by clearing
vegetation as necessary to avoid conflict with the blades.

® On steeper areas, the blade assembly area will be created by filling or cutting existing
grade. In such cases, the vegetation will be cleared and grubbed, topsoil will be
stripped and stockpiled, and the land graded as necessary.

® Once the areas are cleared and graded, excavation for the turbine foundations will
occur. Spread foundations will be constructed requiring a circular excavation
measuring approximately 60-feet in diameter and 8-feet deep.

e Excavated soils will be stockpiled; silt fence will be installed in accordance with
protocols described in Section 6.0.

e Excessive dust generated during excavation and grading activities will be controlled
by applying water using a water truck.

¢ In the event pumping of groundwater or precipitation water from the excavation is
required a filter bag assembly will be employed to minimize energy and the release
of sediment laden water to the environment. The filter bag assembly is illustrated on
drawing ES-006 in Appendix G. Pumped water will not be discharged to wetlands or
streams.

® Concrete truck washout activities will be permitted at designated areas and controlled
to avoid a release of concrete wash water to sensitive environmental receptors.

e The limits of disturbance of the turbine areas are shown on the construction drawings

in Appendix G.

The erosion and sediment (E&S) control measures implemented at each turbine location

shall include as necessary silt fences and vegetated buffer zones at the downslope perimeter of the

-10-
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disturbed area, diversion berms on the upslope limits of the disturbed area, and rapid stabilization,
with gravel or vegetation, of all disturbed areas. In agricultural areas excavated subsoil and rock
will be segregated from stockpiled topsoil. Specific E&S control measures are discussed in detail

in Section 6.0.

Turbine Assembly

The wind turbine generally consists of three main components: the tower sections, the
nacelle, and the rotor/blade assembly. Turbine assembly and erection involves mainly the use of
large track mounted cranes, smaller rough terrain cranes, boom trucks and rough terrain fork-lifts
for loading and off-loading materials. The erection crane(s) will move from one tower to another

along the designated construction access roads or public roads.

Upon departure of the crane and other assembly equipment from each tower site, all
required site restoration activities will be undertaken. In agricultural fields, restoration will also
include subsoil decompaction (as necessary) and rock removal, spreading of stockpiled topsoil,

seeding, and reestablishing pre-construction contours.

Electrical Utilities

Power from the wind turbines will be transported through underground cables. The
underground collection cables will be installed at a minimum depth of 36 inches in wetland areas,
all other locations will be installed at 48 inches. The underground collection lines will connect

directly to the project substation through a total of eight circuits.

Underground electrical interconnects will generally follow project access roads, but will
also follow the edge of agricultural fields and, where necessary, cut directly across fields. Where
buried cable is proposed to cross active agricultural fields, the location of any subsurface drainage
(tile) lines will be determined prior to construction (through consultation with the landowner) to
assure that these lines are not damaged during cable installation. Cables will be buried four feet

below grade through agricultural areas.

Direct burial methods via cable plow, rock saw and/or trencher will be used during the

installation of underground interconnect lines whenever possible:
-11-
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1. Direct burial via a cable plow will involve the installation of bundled cable (electrical
and fiber optic bundles) directly into the ground via a “rip” created by the plow
blade. Should surface restoration be required, it will follow shortly after the
installation, and will consist of equipment such as a Bobcat or small bulldozer that

will ride over the rip, smoothing the area.

2. Direct burial via a trencher or rock saw involves the installation of bundled cable in a
similar fashion to cable plow installation. The trencher or rock saw uses a large
circular blade or “saw” to excavate a small open trench. The trencher blade creates a
14-inch-wide trench with a sidecast area immediately adjacent to the trench. . In
active agricultural land that is dry and can support all equipment without causing 4”
ruts, up to two parallel cables can be installed by trenching without the need to strip
and segregate topsoil (in accordance with NYS Department of Agriculture and

Markets guidance).

3. Where three or more cables run parallel through active agricultural fields, the topsoil
will be stripped and stockpiled prior to cable installation, and replaced, re-graded,
and stabilized by seeding and mulching following installation. Installation of utility
lines via an open trench will be used only in areas where the previously described
direct burial methods are not practicable. Open trench installation will be performed
with a backhoe and will generally result in a disturbed trench up to three feet wide.
Replacement of spoil material (if generated) will occur immediately after installation
of the buried utility. Sub-grade soil will be replaced around the cable, and topsoil
will be replaced at the surface. All areas adjacent to the open trench will be restored

to original grades and surface condition.

Restoration of utility areas will be completed through seeding and mulching of all
exposed soils using weed free seed mix as approved by the owner. All utility installation areas
will be returned to pre-construction grades, vegetated, and restoration efforts will be as described

above for cable plow installation.

Construction drawings are located in Appendix G. These plans show the access road

layout, turbine locations and utility line corridors. The details that are included in the
-12-
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construction drawings illustrate all proposed erosion and sediment control measures along with
the proposed culverts. Locations and sizes of culverts and erosion control measures may vary
slightly from the Construction Documents to account for actual field conditions and most

effectively minimize environmental impacts.

13-
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4.0 CONSTRUCTION ACTIVITY SEQUENCING

Construction of the project will generally be sequenced by access road or access point.
That is, several access roads will be started throughout the project and the turbine sites associated
with each access road will be constructed as the road progresses. The general sequence of

construction activities (by access point) shall be as follows:

e Construct a stabilized construction entrance off of the public access point/road.

e Install perimeter erosion and sediment control measures, such as silt fence. The silt fence
limits are delineated on the construction drawings, however erosion control measures
may be adjusted in the field to better account for actual field conditions to prevent the
discharge of sediment from disturbed areas.

e Establish appropriate limits of Vegetative Buffer Strips.

e Install diversion berms along designated areas upslope of construction areas to prevent
clean stormwater runoff from entering the construction area and coming in contact with
disturbed soils.

e The topsoil shall be stripped in an area then stockpiled in windrows within the limits of
disturbance.

e Complete cuts and fills in an area to establish final sub-base road grades and/or turbine
assembly pad subgrades.

® Once an area has reached the sub-base grade, the gravel section shall be placed as soon as
practical in this area to limit the duration of exposed soil.

¢ During the earthwork operations, the contractor shall inspect and maintain all erosion
control measures per the requirements of this SWPPP and GP-0-10-001 (or current
General Permit).

e Seed and mulch all disturbed areas outside of areas to receive gravel within seven days of
reaching final grade, or within 14 days if the area will not be worked within the next 21
days.

e Upon completion of the utility line construction, the temporary access shall be removed
and the ground restored to its original grade and ground cover.

e Upon completion of the turbine installation, the 34-foot-wide access roads shall be
reduced in width. The disturbed areas where the road width is reduced shall be stabilized

with appropriate vegetative measures.

-14-
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e Remove all temporary erosion and sediment control measures once revegetation and

restabilization is complete.

A project schedule indicating how the erosion and sediment control features are to be

implemented is illustrated on Table 2 in Appendix A.

-15-

1:\11176310\SWPPP\Stormwater Pollution Prevention Plan — MR — Amended July 2012



5.0

5.1

POLLUTION PREVENTION MEASURES

Good Housekeeping

In addition to the other measures identified in this SWPPP, the following good

housekeeping practices will be adhered to in all construction activities covered by this SWPPP.

All stored materials will be placed in a neat orderly manner in their appropriate
containers (i.e. paints, fertilizers) and if possible, within an enclosure.

All equipment will be properly maintained and kept in good working condition.
Manufacturer’s recommendations for proper use and disposal of materials shall be
followed.

The site superintendent or his designee (i.e. grading contractor-grading foreman, utility
contractor-utility foreman) will inspect the site daily during construction activities to
ensure proper use and disposal of materials.

As a general procedure, equipment will not be stored on-site. However, when on-site
storage is required, equipment will be located such that any leaks or spills will drain to
protected sump areas (i.e. pumped sump locations).

The site superintendent will ensure that personnel have received the proper training and
that the operators are familiar with the requirements of this SWPPP.

All litter (i.e. coffee cups, wrappers) and construction refuse (i.e. cardboard, containers)
shall be collected and placed in a sealed dumpster/garbage can. This waste shall be
removed from the site on a regular schedule.

Grading and regular maintenance of work areas shall be performed such that there is no
concentrated flow from the construction areas unless appropriate erosion and sediment
control measure are in place (i.e., swales and check dams). Silt fence and vegetated
buffer strips shall not be subjected to concentrated flow.

On-site operational vehicles will be inspected for leaks and receive regular preventative
maintenance to reduce the chance of leakage. The contractor shall have provisions onsite
to report all spills immediately to EDPR and appropriate regulatory agencies, as well as

clean up any spilled materials and dispose of them off-site in a legal manner.
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5.2 Fueling and Maintenance

All fueling and routine normal maintenance will be performed in an area where spills or
releases of product will be contained. Applicable Federal Spill Plan (40CFR112) regulations will

be followed where appropriate.

Equipment maintenance and fueling processes will be closely observed by the operator to
prevent spills and releases to the environment. The operator will inspect the equipment
maintenance and/or fueling process for any signs of leakage. In the event the operator observes
any leakage or spillage from the fueling or maintenance activity, the operator will immediately
inform the site superintendent. The site superintendent shall organize and direct the appropriate
cleanup efforts. The site superintendent shall document the nature of the spill and clean up

measures that were undertaken and file reports as necessary.
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6.0 EROSION AND SEDIMENT CONTROL

6.1 General

The erosion and sediment control features are shown in plan view on the construction
drawings sheets C-001 through C-084. Details and notations related to erosion and sediment
control are contained on sheets DT-001 through DT-006 and sheets ES-001 through ES-008.
These drawings are part of this SWPPP and are contained in Appendix G.

The general approach to erosion and sediment control will be to minimize the area of
disturbed soil exposed to runoff from upslope areas, and to utilize the existing flat, vegetated
areas downslope of disturbed soils as buffer strips for the control of any sediment-laden runoff
that may be generated. Silt fences will be used to prevent sediment-laden runoff from reaching
any wetlands or steams. Diversion berms will be used to divert significant upslope runoff around

larger areas of disturbed soil.

This SWPPP will continue to be updated during construction to reflect any revisions to

the erosion and sediment control measures or if specified measures are not working effectively.

6.2 Wetland Protection

Construction within the wetlands shall be in accordance with the requirements set forth in
the conditions of the permit that was obtained for disturbing the wetlands. Wetland construction
conditions established for this SWPPP are shown on construction drawings ES-001 through ES-
004 in Appendix G. Where a conflict exists between the wetland permit conditions and this

SWPPP, the more stringent conditions shall govern.

To maintain hydraulic conductivity between the wetlands that are bisected by a road,
either a stone bridge or a culvert shall be installed. The stone bridge shall consist of a 20-foot
long by 24-inch deep stone layer beneath the access road. The stone material shall consist of six-
inch diameter clean crushed stone. The pervious stone fill shall be located below the access road
crusher run stone. A detail of this crossing is illustrated on construction drawing ES-008 in

Appendix G.
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6.3 Excavation Dewatering

Dewatering of turbine foundation excavations may be required if groundwater or
undesirable precipitation accumulates in the excavation. Accumulated water will be pumped to a
sediment filter bag to reduce sediment levels and dissipate energy levels prior to discharging to
surrounding terrain. Filtered water will not be discharged to wetlands or streams. The sediment

filter bag detail is presented on construction drawing ES-006 in Appendix G.

6.4 Stockpiles and Windrows

Proposed topsoil stockpile locations are not shown on the plans for clarity, however,
topsoil shall generally be stockpiled within the limits of disturbed area in windrow fashion. Silt
fence shall be installed along the downstream toe of slope of each stockpile as needed to prevent

migration of soils and discharge to wetlands and waterways.

6.5 Diversion Berms

Most of the upslope diversion berms along the access roads have been eliminated from
the project. In such cases, runoff from upslope will be allowed to sheet-flow over the road. In
this way the runoff will have less impact on the patterns of surface water flow than it would using
diversion berms to direct the runoff to centralized locations, where it will be conveyed under the
road through a culvert. Since the runoff will not be collected and concentrated, it will have less

erosive power once beyond (down slope of) the Project.

Diversion berms are still required to divert significant upslope runoff around larger areas
of disturbed soils, such as those created during the construction of crane pads. The diversion
berm, which can be seen in a detail on construction drawing ES-007, shall be constructed with
compacted on-site material, and immediately seeded upon installation to stabilize the upslope
areas. The locations of the diversion berms are called out on the construction drawings contained
in Appendix G. Additional locations may be required depending upon field conditions. The
diversion berms must be inspected/maintained by the Contractor for signs of erosion and adjusted

as necessary in the field to prevent overtopping.
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6.6 Silt Fence

Silt fence shall be installed, as shown on the construction drawings, up slope of any
wetland prior to any soil disturbance in the immediate upslope area. Silt fence will provide
temporary sediment barriers when placed at the limit of disturbance. The purpose of the silt fence
is to reduce the velocity of the runoff to promote settling of sediment. When silt fence is used on
a side slope, it will be installed at least 10 feet from the toe of slope to allow for maintenance and
roll down. A silt fence is designed for sheet flows; therefore no concentrated flows shall be

directed to a silt fence. See the silt fence detail on construction drawing ES-005 in Appendix G.
Accumulated silt and debris will be removed from behind the face of the silt fence when
the site deposits reach approximately one-half the height of the fence. Clogged or damaged fabric

will be immediately replaced.

6.7 Vegetated Buffer Strips

Vegetated buffer strips are areas of natural vegetation used to protect water quality from
sediment-laden water that sheet flows off of construction areas. Vegetated buffer strips are not
shown on the construction drawings for clarity, but shall be maintained in all areas without silt
fence where run-off from disturbed areas sheet flows toward undisturbed areas. The intent is that
the vegetation will slow down the runoff and trap/retain the sediment. Vegetated buffer strips

shall be used only as follows:

¢ The area must have established vegetation with 80% coverage.

e The vegetation must extend for a minimum of 75-feet downstream of the
disturbed area without any interruption (i.e., wetland, stone wall, hedge row,
etc.).

e The buffer strip area must have a slope of less than 20%.

e The disturbed upstream flow area must not extend more than 100 feet upstream
of the buffer strip.

e Concentrated flow must not be directed toward the buffer strip. A buffer strip
cannot be used in wetland areas or when wetlands or streams are present within
75 feet of the disturbed area.
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The vegetation must be maintained during the life of the project and sediment must be
removed on an as needed basis. Sediment removal may require removal of the vegetation,

installation of silt fencing, and re-establishment of the vegetation.

6.8 Stabilized Construction Entrance

Stabilized construction entrances shall be constructed at the entrance of all access roads
off of paved, public roads. The stabilized construction entrances shall consist of a stabilized pad
of aggregate underlain by a separation geotextile located at the point where traffic will be
entering or leaving the construction site. The minimum length of a stabilized construction
entrance is 50-feet. If the entrance is not functioning adequately (i.e., there is deposition of
sediment on the paved road), the Owner is required to increase the length to provide a longer

travel path for trucks.

A 12-inch thick crushed stone section will be placed over a 10-ounce non-woven
separation geotextile to construct the stabilized construction entrance. The entrance shall be
maintained in a condition that will prevent tracking, or flowing of sediment onto the public roads.
A detail of the Stabilized Construction Entrance is illustrated on construction drawing ES-006 in

Appendix G.

6.9 Stone Check Dam

Check dams shall be constructed as temporary stone dams across drainage ways to reduce
erosion in the channel by restricting the velocity of flow. Stone will be placed on a woven or
non-woven separation geotextile as shown on the Check Dam detail on construction drawing ES-

005 in Appendix G.

6.10 Sediment Trap

Sediment traps have been eliminated from the project because the majority of the upslope
diversion berms have been removed, and the design of the access roads has been changed to
allow runoff from upslope to sheet flow over the road. There will be no point discharges upslope
of wetlands or other sensitive receptors. Thus, the sediment traps originally specified are no

longer required and have been eliminated from the project.
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6.11 Culvert Outlet Protection

Culvert outlet protection will consist of a section of stone placed at the end section of
culverts and/or channels. Culvert outlet protection is intended to reduce the depth, velocity, and
energy of water such that the flow will not erode the receiving downstream reach or downslope

area.

The subgrade for the culvert outlet protection will be prepared to the required lines and
grades. Any fill required in the subgrade will be compacted to at least the same density as the
surrounding undisturbed material, or according to the same requirements for the surrounding
compacted fill. The 10-ounce geotextile specified shall be protected from punching, cutting, or
tearing. Any damage will be repaired by placing another piece of geotextile over the damaged
part or by completely replacing the geotextile. All overlaps, whether for repairs or for joining

two pieces of geotextile, will be a minimum of one foot.

Stone fill will be placed to the full course thickness in one operation and in such a
manner as to avoid displacement of the underlying materials. The stone will 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. Stone fill will be placed in a manner to prevent

damage to the geotextile.
Culvert outlet protection will be placed at the end of the proposed culverts where shown
on the construction drawings. See the Culvert Outlet Protection detail on construction drawing

ES-005 in Appendix G.

6.12 Collection System Installation in Environmentally Sensitive Areas

Installation of the electrical collection system will cross various environmentally
sensitive areas such as stream channels, drainage ways, and wetlands. In order to minimize
impacts such as turbidity and sedimentation to these sensitive areas, the Contractor will be
required to use different construction than those in upland areas. For example, prior to installing
the collection system through a stream channel, the Contractor shall pump the up-stream flow to a
discharge location downstream from the construction location. This system is depicted as the

Temporary Cofferdam and Pump Bypass Around In-Channel Work Area detail and Sediment
2
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Filter Bag detail on construction drawing ES-006 in Appendix G. The duration of dewatering
shall be minimized and the collection system crossing will be perpendicular to the environmental
sensitive area to the extent possible. After the collection system has been installed, the
environmentally sensitive area will be restored to preconstruction conditions and the impacted

areas stabilized with vegetation.

The Contractor will install permanent trench breakers in the collection system trench
during backfilling where there is the potential for undesirable erosion of trench backfill material
or development of excessive head pressure within the trench. The trench breaker will be placed
within the collection system trench where the existing ground surface is five percent or more.
The trench breaker will be constructed in accordance with the Permanent Trench Breaker detail

on construction drawings DT-002 and ES-007 in Appendix G.

6.13 Temporary Access Crossing

This SWPPP identifies two crossings, or methods, by which the contractor can create
temporary access through existing streams, drainage ways, wet areas, etc. to facilitate the
proposed construction work. Currently, neither of the two temporary access crossing applications
described below is proposed for the project construction. However, they have been included in
this SWPPP to allow the contractor more options in the event the application of one or both

crossings is appropriate.

The first crossing is a temporary ford. This type of crossing consists of an aggregate bed
placed over a geotextile fabric. The aggregate bed/crossing shall be installed perpendicular to the
drainage channel. The ford crossing allows equipment to pass through a waterway or channel on
a stabilized layer of aggregate. The aggregate bed or other components of this crossing shall not
impede the flow of water within the channel. Fords shall be prohibited when the stream banks are
four feet or more in height above the invert of the drainage channel. Both sides of the

approaching road at the cut banks shall be no steeper than 5 horizontal to 1 vertical.

The second type of proposed crossing is a culvert access. This access is constructed by
placing a culvert or multiple culverts into the drainage way and then backfill over them. The size
of culvert pipe shall be the largest diameter pipe that will fit into the existing channel without

major excavation of the channel or major approach fills. If the channel width exceeds three feet,
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additional pipes may be used until the cross sectional area of the pipes is greater than 60 percent
of the cross sectional area of the existing channel. The invert elevation of the proposed culvert(s)
shall match the existing elevation of the streambed to minimize the interference with potential

fish passage. This will provide a temporary access for various types of equipment and personnel.

Once the temporary culvert access is not required anymore, the culvert(s) and bedding
material shall be removed and disposed of. The disturbed area shall be graded to ensure the flow
of water is not impeded. Areas shall be stabilized by seeding/mulching, applying erosion control

blankets or riprap on the channel banks.

Both of these practices shall be constructed in accordance to the New York State
Standards and Specifications for Erosion and Sediment Control. Details of both of these

temporary crossings are located on construction drawing ES-006.

6.14  Stone Bridge

Stone bridges will be installed as part of the access road construction in low-lying areas
with wet soils (including wetlands) in order to maintain groundwater flow beneath the access
road. They will take the place of the Pervious Stone Fill shown in the original SWPPP
documents, and will be used in several locations in which culverts have been deemed a greater
disturbance than the stone bridge. The proposed locations of stone bridges are shown on the

construction drawings.

This practice involves placing 24-inches of 6-inch diameter clean crushed stone wrapped
in a geotextile for a 20-foot length below the access road. A detail of the stone bridge is

presented on construction drawing ES-008.

6.15  Vegetation

All disturbed areas shall be seeded with permanent vegetation and mulched within seven
days of achieving final grade. If an area is not going to be worked (not at final conditions) in the
next 21-days, a temporary seed/mulch will be applied to disturbed areas within 14-days. The
appropriate seed mixture shall be applied uniformly over final grades. The following seed mixes

shall be used:
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TEMPORARY SEED MIX FOR TEMPORARY DISTURBANCE

Botanical name Common Name
Carex crinite Fringed Sedge
Carex lurida Shallow Sedge

Carex scoparia Pointed Broom Sedge
Carex stricta Tussock Sedge
Carex vulpinoidea Fox Sedge
Scirpus atrovirens Green Bulrush
Scirpus cyperinus Woolgrass
Juncus effuses Soft Rush

Temporary Stabilization:

Seed Mix Variety Rate (Pounds/Acre) Rate (Pounds/1,000 th)
Ryegrass Annual or Perennial 30 0.7
Winter Rye Certified ‘Aroostock’ 100 2.5

(Apply Ryegrass in the spring, summer, and early fall. Apply Winter Rye in the late fall and
winter.)

Permanent Stabilization:

Seed Mix Rate (Pounds/Acre) Rate (Pounds/1,000 Ft*)
KY-31 Tall Fescue 20 0.45
Ensylva Creeping Red Fescue 20 0.45
Birdfoot Trefoil' 10 0.23
Perennial Ryegrass 5 0.10

" Add inoculant immediately prior to seeding

The seed shall not be distributed on finished grade before the weather permits (minimum
amount of precipitation and temperature greater than 40°F). Seeding shall be performed after
March 21% and after weather permits, and may continue through the end of November.
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According to the New York State Standards and Specifications for Erosion and Sediment Control,
“permanent seeding may be made any time of the year if properly mulched and adequate moisture

is provided”.
Temporary and permanent seeding and planting shall be inspected for bare spots,
washouts, and health of growth. Repairs or replanting shall be conducted as soon as appropriate

growing conditions/seasons allow.

Wetland Seeding & Stabilization:

In areas of temporary wetland impacts plant regrowth shall be inspected for bare spots,
washouts, and health of growth. Repairs or replanting shall be conducted as soon as appropriate

growing conditions/seasons allow. Supplemental seeding will be conducted with:

e Northeast Wetland Hummock Mix (as supplied by Southern Tier Consulting), or an
approved equivalent, applied at a rate of 3.25 lbs/acre in emergent wetlands
e Northeast Wetland Diversity Seed Mix (as supplied by Southern Tier Consulting),

approved equivalent, applied at a rate of 2 lbs/acre in scrub-shrub and forested wetlands

6.16 Mulching

Mulching used for soil stabilization shall consist of erosion control blankets, straw,
and/or tackifiers. Prior to mulching, any specified or necessary erosion and sediment control
practices shall be installed. Mulch shall not be applied more than 2-inches thick on seeded areas,

unless it is incorporated into the soil by tracking, disking, or “punching in” techniques.

Erosion control blankets are typically made of straw, coconut fiber, aspen fiber,
excelsior, or synthetic materials. Erosion control blankets are well suited for steep slopes, stream
banks, and where vegetation is slow to establish. All blankets will be in uniform contact with the
soil. Manufacturer’s recommendations will be followed for securing the blankets to the soil

surface.

Straw is highly effective in reducing the impact of raindrops and in moderating the

temperature and moisture conditions at the soil surface and seed bed because of its length and
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bulk. Straw used for mulch will be cleaned wheat, barley, oat, or rice straw without noxious
weed seeds. Moldy, compacted straw is to be avoided due to difficulty with clumping and even

distribution.

Tackifiers are organic or polymer liquid mulch binders that can be incorporated with the
seed and fertilizer in hydroseeding operations. Application of tackifiers will be heavier at edges,
in valleys, and at crests of banks and other areas where the mulch may be subject to more

aggressive wind and water action. All other areas will have a uniform application of the tackifier.

After high winds, or significant rainstorms, mulched areas shall be inspected. Mulched
areas will be checked for adequate coverage and re-mulched if necessary. Mulch will be

maintained until a permanent vegetative erosion control cover is established.
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7.0 WATER QUALITY AND QUANTITY CONTROL

7.1 Water Quality

As described in Section 2.2, based on discussions with NYSDEC Region 5 personnel,
post-construction water quality controls are not required for this Project (beyond those identified
above for erosion control, e.g., stone outlet protection). However, that does not relieve the Owner
of the responsibility to ensure that the water quality in the Project area is not impacted and that

the following occurs during the entire life of the project:

e There shall be no increase in turbidity that will cause substantial visible contrast to
the natural conditions;

e There shall be no increase in suspended, colloidal, and settleable solids that will
cause deposition or impair the waters for their best usages; and

e There shall be no residue from oil and floating substances, nor visible film, nor

globules of grease on surface waters.

It is not anticipated that water quality at the site will be adversely impacted during the
post-construction phase of the Project. Once construction is complete and the site is stabilized,
the potential for water quality impacts is significantly reduced. The new access roads will have
such limited use that the potential for pollution is de-minimus. Use will primarily consist of
periodic inspections and maintenance at the turbine locations. The majority of the roads pass
through areas of existing vegetation which will capture future runoff and provide an added degree
of treatment. To minimize post-construction pollution, the Owner will perform the post-
construction inspection and maintenance identified in Section 8 of this SWPPP until stabilization

is confirmed complete and the NOT is submitted.

7.2 Water Quantity

For the same general reasons discussed in Section 7.1, pertaining to the quality of
stormwater runoff, the impact of this Project on the quantity (peak rates) of stormwater runoff is
expected to be negligible. This too, has been agreed to by personnel from Region 5 of the
NYSDEC.
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Although formal attenuation is not required, culverts will be installed throughout the
project to manage stormwater flow where temporary and permanent roads cross existing streams
and where road construction could create ponded water. Culverts will also be installed where
wetlands are being crossed to maintain a hydraulic connection between the sections of wetland.

The culverts have been designed using the following criteria:

e (Culvert diameters (including temporary culverts) have been sized using the conditions
listed below or the 10-year design storm - whichever resulted in the larger culvert size.

o At NYSDEC classified stream crossings, the total culvert diameter or span (i.e., sum of
all culvert diameters used in the crossing) is a minimum of 1.25 times the channel bed
width.

e All culverts at stream crossings were sized assuming that at least 20% of the culvert’s
height is embedded below the existing stream bed at the outlet end of the culvert.

e For NYSDEC classified streams, all of which have a slope of three percent (3%) or less

at the Project area, the embedded culvert was designed with a zero percent slope.

The culvert locations, sizes, and slopes are shown on the construction drawings C-001
through C-084 and typical details on DT-002 and ES-008. The culvert installation information
is also summarized in Table 3 in Appendix A. The sizing calculations for the culverts are

located in Appendix F.
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8.0 INSPECTION AND MAINTENANCE

8.1 Inspection

The Owner has a Qualified Inspector to 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 general permit GP-0-10-001
have been adequately installed or implemented to ensure overall preparedness of the site for the

commencement of construction.

Marble River, LLC has retained a Qualified Inspector to conduct site inspections in
accordance with the General Permit, GP-0-10-001. The following is the definition of Qualified

Inspector from the general permit:

“Qualified Inspector - means a person that is knowledgeable in the principles and
practices of erosion and sediment control, such as a licensed Professional Engineer,
Certified Professional in Erosion and Sediment Control (CPESC), Registered Landscape
Architect, or other Department endorsed individual(s).

It can also mean someone working under the direct supervision of, and at the same
company as, the licensed Professional Engineer or Registered Landscape Architect,
provided that person has training in the principles and practices of erosion and sediment
control. Training in the principles and practices of erosion and sediment control means
that the individual working under the direct supervision of the licensed Professional
Engineer or Registered Landscape Architect has received four (4) hours of Department
endorsed training in proper erosion and sediment control principles from a Soil and
Water Conservation District, or other Department endorsed entity. After receiving the
initial training, the individual working under the direct supervision of the licensed
Professional Engineer or Registered Landscape Architect shall receive four (4) hours of
training every three (3) years.

It can also mean a person that meets the Qualified Professional qualifications in addition
to the Qualified Inspector qualifications.”

Following the commencement of construction, site inspections will be conducted by the

Qualified Inspector as follows:

e Under normal conditions, at least every seven calendar days.
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e On portions of the Project for which Marble River, LLC has received authorization to
disturb greater than five acres of soil at one time, at least twice every seven calendar
days, with the two inspections separated by at least two days.

® On portions of the Project where soil disturbance activities have been temporarily
suspended (e.g. winter shut down), and temporary stabilization measures have been
applied to all disturbed areas, and where the appropriate notifications have been made in

accordance with GP-0-10-001, at least every 30 days.

During each inspection, the following will be recorded:

1. On a site map, indicate the extent of all disturbed site areas and drainage pathways.
Indicate site areas that are expected to undergo initial disturbance or significant site
work within the next 14-day period,;

2. Indicate on a site map all areas of the site that have undergone temporary or
permanent stabilization;

3. Indicate all disturbed site areas that have not undergone active site work during the
previous 14-day period;

4. Inspect all sediment control practices and record the approximate degree of sediment
accumulation as a percentage of the sediment storage volume (for example, 10
percent, 20 percent, 50 percent);

5. Inspect all erosion and sediment control practices and record all maintenance
requirements such as verifying the integrity of barrier or diversion systems (earthen
berms or silt fencing). Identify any evidence of rill or gully erosion occurring on
slopes and any loss of excessive deposition of sediment or ponding water along
barrier or diversion systems; and

6. All discrepancies that are identified between the field conditions and what is

presented in this SWPPP.

The following standard forms are located in Appendix E: Pre-Construction Meeting
Documents, Construction Duration Inspections, Monthly Summary of Site Inspection Activities,
and Quarterly Summary of SWPPP Status with Permit Compliance. Project specific inspection
forms can be developed as needed. It is recommended that these forms, if desired, be developed
with input from the Environmental Monitor (who must meet the qualifications of the Qualified

Inspector) and the Contractor so that the forms work well with how construction is phased and
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how it progresses. If these forms are modified, the appropriate certifications must be included in

the forms.

Marble River, LLC maintains a record of all inspection reports in a site logbook. The site
logbook is maintained on-site and be made available to the permitting authority upon request.
Marble River, LLC has posted at the site, in a secure location, such as a job trailer, on-site
construction office, or mailbox (that is accessible during normal working hours to a person
performing a compliance inspection), the completed Notice of Intent (NOI), amended SWPPP,

inspection reports/summaries, and a copy of the general permit.

Prior to filing the Notice of Termination, the Qualified Inspector will perform a final
inspection and certify that all disturbed areas have achieved final stabilization. The Qualified
Inspector shall certify that the site has undergone final stabilization using either vegetative or
structural stabilization methods and that all temporary erosion and sediment controls (such as silt
fence) not needed for long-term erosion control have been removed. The Owner shall certify by
singing the NOT Form that the Project was constructed in accordance to the General Permit and

the SWPPP.

8.2 Construction Phase Maintenance

The Contractor is required to inspect and maintain all soil erosion and sediment control
measures on a daily basis for the duration of the construction phase to prevent migration of

sediment off properties controlled by the Owner or into waters of the State.

All temporary measures, including silt fence, will be replaced when they become clogged
or ineffective as described in this SWPPP or on the construction drawings. The vegetative buffer
strips will be inspected for signs of sediment build-up, the effectiveness of the vegetation that is
present, and the presence of concentrated flow entering the vegetated buffer strip. Appropriate
measures will be taken to either clean-out the built-up sediment, re-establish vegetation, or
eliminate concentrated flow. If, for whatever reason, the vegetative buffer strips are deemed

ineffective or not available due to maintenance, silt fence shall be installed.
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8.3 Post-Construction Maintenance

Since there are no post-construction stormwater control practices, a maintenance
schedule is not required. However, to minimize post-construction pollution, Marble River, LLC
will perform the Good-Housekeeping Measures listed in Section 5.1 through the life of the
Project. In addition, Marble River, LLC will regularly inspect the permanent features that have
been constructed, such as the road surfaces, culvert crossings and fill areas, for signs of erosion,
the presence of potential pollutants, as well as vegetative coverage. Marble River, LLC will

ensure that appropriate steps are taken to remove a potential source of pollution if encountered.
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FIGURES AND TABLES
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Table 1

MAJOR SOIL TYPES WITHIN PROJECT AREA

Marble River Wind Farm
Clinton, New York

CESS || ML | BE IO Drainage and |Potential for
Soil Series Parent [Slope and| Bedrock . Typical Use Other
: : . Permeability Runoff
Material Setting | (inches)

Chazy Loam over [0-8% on |20-40" Somewhat Negligible to |Woodland; 5-35% rock

glacial till level or poorly drained; |very high pasture and fragments
gently Moderate hay if cleared
sloped of rocks
uplands

Conic Loam over |2-35% on |12-30"to |Well drained; Medium to |In forests 2-20% rocks
firm glacial till|ground firm till, Moderate (in very high in upper

moraines |20-40"to |friable soils) to layers; 15 to
bedrock slow (in ill) 35% rocks in
saturated firm till
hydraulic
conductivity

Irona Loamy over [0-15% on [10to 20" |Well drained; Negligible to |Woodland; 2-35% rock
till and level to moderate medium Pasture fragments
sandstone  [strongly permeability reverting to

sloping brush. Hay or
soils on silage corn if
ridges and cleared of
hillsides rocks.

Peasleeville |Coarse 0-8% on |>60" Somewhat Negligible to |Hayland often |10-30% rock
loamy over |level to poorly drained; |very high reverting to fragments
till gently moderate brush and

sloping till permeability forest
uplands

Rune-berg |Coarse 0-2% in  |Not Poorly to very |Low to very [Pasture; 3 to 20%
loamy over |drumlin reported poorly drained; |low; Perched |grasslands rock
till valleys moderately slow |or standing fragments

and to slow water table
moraines permeability

Suna-pee |Coarse 0-60% in  |Not Moderately well [Low to Forests; 5 to 55%
loamy over |level to reported drained; moderate pasture or hay [rock
till very steep moderate when cleared [fragments

slopes permeability of rocks

Top-knot Loamy over [0-8% 10 to 20" |Somewhat Negligible to |Woodland; 20-25% rock
till poorly drained; |very high pasture or hay |fragments

moderate when cleared
permeability of rocks

Source: Information on major soil series within Project Area obtained from Official Soil Series Descriptions (OSD) on National Soil Conservation

Service website accessed January 13, 2006 at http://websoilsurvey.nrcs.usda.gov/app/



TABLE 2
MARBLE RIVER WIND FARM-
CONSTRUCTION MILESTONE DATES

Activity Map Symbol 2011 2012 2013 Maintenance Actions/Comments
Type of Erosion & Sediment Control b June | July June  July June | July | Aug
Pre-Construction Activity
Resource Protection N/A ?
Surface Water Protection N/A b
Periodic top-dressing with aggregate. Remove spilled, dropped, or washed sediment from
Stabilized Construction Roads/Entrance Errrrrr public ROW. If sediment is deposited on roadway, increase the length of stabilized
entrance. Reinstall during the restoration of access roads
Silt Fence - -SF--SF--SFoee ® Mainlai'n as needed. Replace torn fabric as soon as practicable. Reinstall during the
restoration of access roads
Maintain as needed. Replace torn fabric as soon as practicable. Reinstall during the
Vegetative Buffer Strip N/A ® @ ntain 45 © E i fabric a5 SRS e diring
restoration of access roads
Runoff & Drainage Control
Inspect after each storm event & correct damage i i . Remove 1
Check Dam |:| @ @ sediment to allow channel to drain through the check dam. Leave check dams in the
* swales until channels / site are stabilized.
RogkOntlet Blotection > o [ Inspect for scour and dislodged riprap after high flow
Do BEH _ > L ‘ Periodic inspection & mai after rain events
Clearing and Grubbing N/A @ ‘
P ‘ Inspect after a storm event to see if the temporary crossing has washed out or created a
Temporary Water Crossings N/A restriction in the drainage channel. Once the crossing is not needed, the crossing shall be
removed and the area stabilized.
Grading
Grading N/A
Topsoil Spreading N/A ® Spread topsoil on disturbed areas that are brought to final grade
emporary Veastafion N/A Maintai lenl]?orelry vegetation lhrou_ghoul the duration of the project. Reinstall as
necessary during the tower construction
et Cantal Silt Fence - SF--SF--SFev Repair any eroded areas as soon as practicable. Remove sediment once the capacity has
reduced by 50%
Maintenance, Inspection & Plan Update N/A
spections’
Tnspections DN/ 4 Every 7-days and within 24-hours of the end of a storm event of 0.5" or greater
Maintenance N/A Mainleflance must occur wilh?n 72 h()fll"S of {he c.ompleliofl of an inspection report.
Protection of water must continue during entire life of project
J] S . "
Plan Updates NiA * [Update Plan as needed based on site observations
Finalize Grading
Final Stabilieation N o * Extend schedule as necessary to establish permanent vegetation
Restoe:AoceseRodds A L4 Roadway width to be reduced to permanent width
Removal of Sediment Traps N/A o Sediment traps can be removed once contributing area has reached final stabilization

Note: Sequence Scheduling Must Be Updated as appropriate for any changes to the construction schedule.




Marble River Wind Farm

Table 3
Culvert Design

Number of Culvert Diameter Construction
Culvert ID | Culverts Required (inches) Length (feet) Culvert Type Drawings Number

AA1 3 24 100 Culvert at Wetland C-084
AE1 1 12 80 Typical Culvert C-081
AG1 1 24 135 Typical Culvert C-078
ALl 1 24 160 Oversize at stream C-078
AL2 2 42 48 Oversize at Stream C-077
AM3 3 Arches 77 X 52 50 Oversize at stream C-072
AM4 1 12 45 Typical Culvert C-072
AP1 1 12 45 Typical Culvert C-072
AP2 1 12 95 Typical culvert C-072
AP3 1 12 60 Typical culvert C-072
AT1 4 30 30 Oversize at Stream C-067
AW1 1 12 30 Culvert at Wetland C-066
AW2 1 12 30 Culvert at Wetland C-065
AW3 1 12 30 Culvert at Wetland C-066
AW4 1 12 30 Culvert at Wetland C-066
AX2 2 Arches 49 X 33 35 Oversize at stream C-046
AY1l 3 12 44 Culvert at Wetland C-046
BB4 1 12 30 Culvert at Wetland C-061
BB5 1 12 86 Typical culvert C-061
BB7 2 Arches 71 x 47 30 Oversize at stream C-060
BG2 1 12 70 Typical Culvert C-056
BO1 1 18 195 Typical Culvert C-050
BP1 1 24 100 Typical culvert C-050
BR1 1 18 50 Culvert at Wetland C-037
BR2 1 18 50 Culvert at Wetland C-037
BR3 1 15 50 Culvert at Wetland C-037
BS1 1 12 50 Typical culvert C-037
BS1A 1 12 50 Culvert at Wetland C-037
BY1 1 12 42 Culvert at Wetland C-042
BY2 1 24 55 Oversize at stream C-042
BZ2 1 12 50 Typical Culvert C-040
CC1 1 18 70 Typical Culvert C-028
CC2A 1 12 50 Typical Culvert C-028
CH1 1 18 55 Typical culvert C-029
CH1A 1 12 190 Typical Culvert C-028
CH2 3 30 50 Oversize at Stream C-029
CH3 3 12 60 Culvert at Wetland C-038
CL1 1 30 50 Culvert at Wetland C-026
CL2 1 30 50 Culvert at Wetland C-021
CL3 1 30 50 Culvert at Wetland C-021
CN3 1 36 75 Typical culvert C-020
CR1 1 30 70 Typical Culvert C-018
CT1 1 12 125 Typical culvert C-023
CT2 1 12 70 Typical culvert C-023
CT3 1 12 50 Typical culvert C-022
CX1 4 12 30 Culvert at Wetland C-009
CX2 1 24 65 Typical Culvert C-009
DC1 3 30 68 Oversize at stream C-014
DG1 2 21 40 Culvert at wetland C-016
DH1 1 12 26 Culvert at Wetland C-007
DL1 1 12 45 Typical Culvert C-008
DL2 1 15 44 Culvert at Wetland C-008
DOTAQ1 1 24 160 Typical Culvert C-070
DOTAR1 1 18 120 Typical Culvert C-068
DOTAV1 1 18 105 Typical Culvert C-066
DOTAX1 1 18 125 Typical Culvert C-046
DOTBV1 1 21 160 Typical Culvert C-042
DOTBY1 1 18 215 Typical Culvert C-042
DOTBZ1 1 18 260 Typical Culvert C-040
DOTDC1 1 18 170 Typical Culvert C-015
DOTDG1 1 18 175 Typical Culvert C-015
DS1 1 12 25 Typical Culvert C-002
DS2 1 12 25 Typical Culvert C-002
DS3A 1 30 30 Typical Culvert C-002
DS3B 1 30 50 Typical Culvert C-002
DT1 1 24 60 Typical culvert C-003
TAL1 1 12 40 Typical culvert C-023
DY1 1 12 37 Culvert at Wetland C-063
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CONTRACTOR’S CERTIFICATION
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CONTRACTOR CERTIFICATION STATEMENT

Pursuant to the New York State Department of Environmental Conservation SPDES
General Permit for Stormwater Discharges from Construction Activity (GP-0-10-001)

Project: Marble River Wind Farm
Town of Clinton, New York
Town of Ellenburg, New York

“I hereby certify that I understand and agree to comply with the terms and conditions of
the SWPPP and agree to implement any corrective actions identified by the Qualified
Inspector during a site inspection. I also understand that the Owner or Operator must
comply with the terms and conditions of the most current version of the New York State
Pollutant Discharge Elimination System (SPDES) general permit for stormwater
discharges from construction activities and that it is unlawful for any person to cause or
contribute to a violation of water quality standards. Furthermore, I understand that
certifying false, incorrect or inaccurate information is a violation of the referenced permit
and the laws of the State of New York and could subject me to criminal, civil and/or

administrative proceedings.”

Name Title Date

Signature

Name of Contracting Firm Telephone Number

Address of Contracting Firm

Soil Disturbance Activities / Area of Responsibility

T:\11176310\SWPPP\Stormwater Pollution Prevention Plan — MR — Amended July 2012



APPENDIX D
NOTICE OF INTENT/NOTICE OF TERMINATION

T:\11176310\SWPPP\Stormwater Pollution Prevention Plan — MR — Amended July 2012



| 1752059166

NOTICE OF INTENT

New York State Department of Environmental Conservation
Division of Water
= 625 Broadway, 4th Floor NYR
Albany, New York 12233-3505 THEIPESSh e

Stormwater Discharges Associated with Construction Activity Under State

Pollutant Discharge Elimination System (SPDES) General Permit # GP-02-01
lll sections must be completed unless atharw;se noted. Failure t« :hmy]w:e all izﬂmf may

ult in this form beir rou, thereby delayin

verage under this

.Pﬂe:Jl Permit. Applic i _Lﬁnrﬂtand the c ions of the Fr"ml and
prepare a Stormwater Plan prior to sub ing this NOI. .‘L] 1 1c
are responsible for identi ilning othe: & may be e 2d

To properly complete this form, please refer to the 1al which can be

accessed at http://www.dec.ny.gov/docs/water pdf/ins

r

-IMPORTANT -
THIS FORM FOR MACHINE PRINT ONLY
RETURN THIS FORM TO THE ADDRESS ABOVE

OWNER/OPERATOR MUST SIGN FORM

Owner/Operator Information

Owner/Operator (Company Name/Private Owner Name/Municipality Name)
MARB L E RIIV|IEIR]|, LIL|C

Owner/Operator Contact Person Last Name (NOT CONSULTANT)

DA S H

Owner/Operator Contact Person First Name

G O/R|D G N

Owner/Operator Mailing Address
5 2 JAMES S TR E E T

City

A L B A N Y

atate Z1p

NiY 1(2|2(0|7=

Fhone (Owner/Operator) Fax (Owner/Operator)
2|B|1|=17(0(3(=19|2|2|4 7/1|3|=-|2|6|5|=|0|318|5

Email (Owner/Operator) - .-
GORDON| . D A S H @ H G R I Z D N W I N D ACIOM

| Page 1 of §



| 7599059161 |

: S e

[ Project Site Information

Project/site Name : _ : S e
MaREB/LE R IVER |wiInD FaRrM [ || ]

Street Address (NOT P.0O. BOX)

o| [n[y[s] [rofulT[e] [a[s[o] [ | | || | |

C;ty!TcwnIVillage (THAT ISSUES EUILDIHG FERMIT)

iTowN |o/F |clu/InTo/n aND |Tlo/wN| |o/F| ElLlLlE/N B UR|G

State Zip

- ' = ]

x| 1[2[s]2[3]-| [ [ ]|

County DEC Region (if known)

el el 1 1 [ 1T [I—‘ |;|

Name of Nearest Cross Street

L[a[e[r[E]E[ [r[o[a[n] [ [ ] 1] mmi [ [ ]

Distance to Nearest Cross Street (Feet) Direction to Nearest Cross Street

l. | | |E ® North  Socuth ' East  West

1. Provide the Gecgraphic Coordinates for the project site in NYTM Units. To do this you
must go to the NYSDEC Stormwater Interactive Map on the DEC website at:

www.dec.ny.gov/imsmaps/stormwater/viewer.htm

Zoom into your Project Location such that you can accurately click on the centroid of
your site. Once you have located your project site go to the dropdown menu on the left
and choose "Get Cocordinates™. Click on the center of your site and a small window
containing the X, Y coordinates in UTM will pop up. Transcribe these coordinates into the
boxes below. For problems with the interactive map use the help function.

X Coordinnteu (Easting) Y Coordinates {Horthing}
[515 4 4 4 1] II al7|s 1'2es|

2. What is the nature of this construction project?

® New Construction
' Redevelopment with increase in imperviocusness
' Redevelopment with no increase in imperviousness

I Page 2 of 9




| 4198059163

l !;gipgg-qt?ﬁizﬁfh¥"¥#ﬁ“5 J

3. Select the predominant land use for both pre and post development conditions.

SELECT ONLY ONE CHOICE FOR EACH

/ Pre-Develooment
| Existing Land Use

) FOREST

® PASTURE/OPEN LAND
) CULTIVATED LAND

() SINGLE FAMILY HOME

Post-Devel
Future

0 SINGLE FAMILY HOME

() SINGLE FAMILY SUBDIVISION
) TOWN HOME RESIDENTIAL

) MULTIFAMILY RESIDENTIAL

t

Use

Number of Lots

) SINGLE FAMILY SUBDIVISION O INSTITUTIONAL/SCHOOL
(C) TOWN HCME RESIDENTIAL () INDUSTRIAL
() MULTIFAMILY RESIDENTIAL 7 COMMERCIAL
) INSTITUTIONAL/SCHOOL ) ROAD/HIGHWAY
L ISR A () RECREATTONAL/SFORTS FIELD
L TR 2 Pl O BIKE PATH/TRAIL
':HOHD;HIGHW&Y ® LINEAR UTILITY (water, sewer, gas, etc.)
j-RECREﬁTIDHALfSPDRTS FIELD  PARKING LOT
() BIKE PATH/TRAIL ) OTHER
() SUBSURFACE UTILITY P | | |
elals|r|uir|E]
) PRRKING LOT OEHERC T —
_) OTHER
I 1 1 1 T T 1 1T -1
ovad [ [ [T TTITTTTITITITL]
4, Will future use of this site be an agricultural property as defined | » 3
by the NYS Agriculture and Markets Law ? | EER LB
5. I= this a project which does not require coverage under the General
Fermit (e.g. Project done under an Individual SPDES Permit, or | ' Yes W@ No
department approved remediation)? . —
6. Is this property owned by a state authority, state agency or local | “Yes @ No

government?

=

7. In accordance with the larger common plan of development or sale; enter the total
project site acreage, the acreage to be disturbed and the future impervious area
(acreage)lwithin the disturbed area. Round to the nearest tenth of an acre.

Total Site
Acreage

99]9]. 9]

RAcreage To
Be Disturbed

2]

Existing Impervious Future Impervious
Area Within Disturbed Area Within Disturbed

[ [ [x[s]4] [ [s]o

][5

B [7]s ]2

8. Will there be more than 5 acres disturbed at any given time? ‘ ®Yes | No

9. Indicate the percentage of each Hydreolegic S5cil Group (HS3G) at the site.

A B c D
I E 1.1 T
L1 | |al7]l8 12|2|g 2008
Page 3 of 9




I 34310591862 |

*
10. Is this a phased project? (if yes, The SWPPP must address all planned Yes @ No
phases)
11. Enter the planned start and end Start Date End Date
dates of the disturbance activities (e . [

o/5//lo[1]/[2]ojol8] = [1]2]/[2]s]|/|2]0]1]0]

Receiving System(s) |

ie the name of the nearest, natural, classified surface waterbodyl(ies) inte

which u:-rl_b-_:‘,_ru::',_j.:-:; site runoff has the potential to discharge.
DR|Y B ROOK MAREBLE RIIVIER ENGL| I SH RIIIVIER
C.R.Y S.T.A.L .C.H.E.E.K. s .H.I.H.C.H.I.N.B.R.D.D.K.

BlrRalNDlY] B/RO|OK]

| Fer Questions 13 and 14 refer to the Instruction Manual for a subset of 303(d)
segments and TMDL watersheds subject to Condition A of the permit. These waterbodies
and watersheds have been identified for regulation within the stormwater program due
to some level of impairment by nutrients, silt or sediment. The Instruction Manual
can be accessed at www.dec.state.ny.us/website/dow/toolbox/instr man.pdf

[ i * |
(13. Has the surface waterbody(ies) in guestion 12 been identified as a Yes @ No |
303({d) segment?
: : f : =
(14. Is this project located in a TMDL Watershed?
proj i ater Yes ®No

|*NOTE: If you answered Yes to either question 13 or 14, Pursuant to Part I.D.3.(b) of
the permit, you must have your SWPPP prepared and certified by a licensed/certified
/professional and the SWPPP is subject to a 60-business day review.

15. Does the site runoff enter a separate storm sewer system- ® Yes Ho Unknown
including reoadside drains, swales, ditches, culverts, etc? -

(if no, skip gquestion 16 )

16. What is the name of the municipality/entity that owns the separate storm sewer system?

Yes @ HNo Unknown

| Page 4 of 9 I



| 3875059164

Stormwater Pollution Prevention Plan (SWPPP)

18. Has the required Erosion and Sediment Control component of the SWEEP R
. : = e s ® Yes Ho
peen developed in conformance with the current NYS Standards and
Specifications for Erosion and Sediment Control (aka Blue Book) ?
19. Does this construction activity require the development of a SWPPP that Yaz B No
includes Water Quality and Quantity Contreol components (Post-Construction
Stormwater Management Practices) If no, Skip question 20
20. Have the Water Quality and Quantity Control components of the SWPFPP *

) : 5 ‘Yes ®N
been developed in comformance with the current NYS Stormwater Management = |

Design Manual ?

NOTE: If you answered no to question 18 or 20, Pursuant to Part I.D.3.(b) of the permit,
you must have your SWPPP prepared and certified by a licensed/certified professional and
the SWPPP is subject to a 60-business day review. Please provide further details in the
details/comment section on the last page of this form.

21. The Stormwater Pollution Prevention Plan (SWPPP) was prepared by:

® Professional Engineer (P.E.)
Soil and Water Conservation District (SWCD)
Registered Landscape Architect (R.L.A)
_ Certified Professicnal in Erosion and Sediment Control (CPESC)

' Owner/Operator
| Other

SWPPP Preparer Information
|SWePP Preparer  (Af-ditferent fron Owner/Operator info)
UlIR| S CIORPIOIRIA|IT ION

\Contact Name (Last, Space, First)
|HO|LM|E/S| ROB|ER|T

Mailing Address
|7i8|/1| |E|L/MGR|OVIEl R|O|A|D| |B|U|/I LIDIIN|G| |1

pokter, @ . . . CEWES L .

RIO/CHESTER

Shata 2ip

N Y |1/4/6(2|4 -i

Phone " Fax =
s5/8(5|-[a]2]6]-[2]1]2]0] 5/8/5|=142/6|=(2]1]61
SRS e R W Uem e :
RIO[B/ER/T| |HIO|L/M|E|S @ URS/CORP .COM '

I Page 5 of 9



| 2200059165

Stormwater Pollution Prevention Plan (SWPPP)

Erosion and éédiment Contrni Practices

ra Structural

® Check Dams
Construction Road Stabilizatien
Dust Control
Earth Dike
Level Spreader
® Perimeter Dike/Swale
Pipe Slope Drain
Portable Sediment Tank
Rock Dam
Sediment Basin
® Sediment Traps
® 5ilt Fence
® Stabilized Construction Entrance
Storm Drain Inlet Protection
Straw/Hay Bale Dike
® Temporary Access Waterway Crossing
Temporary Stormdrain Diversion
® Temporary Swale
Turbidity Curtain
Water bars

Biotechnical

Brush Matting

Wattling

Other

VIEGIE|ITIA|IT I|VE E|IU F F/ER AR EA

=

Page 6 of 9

® Yes No

will be

employed

Vegetative Measures

Brush Matting
Dune Stabilization
Grassed Waterway
® Mulching
Protecting Vegetation
Recreation Area Improvement
® Seeding
Sodding
Straw/Hay Bale Dike
Streambank Protection
Temporary Swale
® Topsoiling

Vegetating Waterways

Permanent Structural

Debris Basin
Diversion
Grade Stabilization Structure
Land Grading
Lined Waterway (Rock)
Paved Channel (Concrete)
Paved Flume
Retaining Wall
Riprap Slope Protection
® Rock Outlet Protection

Streambank Protection



| 3471059166

Stormwater Pollution Prevention Plan (SWPPF)
Water Quality and Quantity Control

D
-]
=

istur
ydivisions)

303 (d) water or iz not located within

bs less than 5 acres and

planned

on agricultural

I-_
nave a change(pre
3

s TMDL

'Iﬂortant:ctmpletinn of Questions 24-30 is not required if the project:

r residential ﬁ?ﬂ@?liﬂfliﬂlﬂq

have a discharge

Additionally, sites w there
area and that do
omplete guestions £4-
\
Indicate all the |
installed on this =it

Post Construction Stormwater Management Practices

Ponds

Micropool Extended Detention (P-1)

Wet Pond (P-2)

Wet Extended Detention (F-3)

Multiple Pond System (P-4)
Pocket Pond (P-5)

Filtering

Surface Sand Filter (F-1)

Underground Sand Filter (F-2)
Perimeter Sand Filter (F-3)

Organic Filter (F-4)

Bioretention (F-5)

Other

Wetlands
Shallow Wetland (W-1)
Extended Detention Wetland (W-2)
Pond/Wetland System (W-3)
Pocket Wetland (W-4)
Infiltration
Infiltration Trench (I-1)
Infiltration Basin (I-2)

Dry Well (I-3)

QOpen Channels

Dry Swale (O-1)
Wet Swale (0-2)

Describe other stormwater management practices not listed above or explain any
deviations from the technicial standards. If the SWPPP does not conform to the
technicial standards, the SWPPP must be prepared and certified by a
licensed/certified professional and is subject to a 60-business day review.

De to the dispersive nature of this project and the minimal impact from the low use gravel
roads NYSDEC Region 5 personnel have indicated that water quality and water quantity

controls are not required for this project

The Owner Marble River LLC will provide long term maintenance and inspection of the roads

over the life of the project

Has a long term Operation and Maintenance plan for the post
construction management practices been developed?

® Yes No

If Yes, Identify the entity responsible for the long term Operation and Maintenance

MARBLE R|IIV|ER LIL|C

L.

Page 7 of 9




| 2725059167 I

Stormwater Pollution Prevention Plan (SWPFPP)
Water Quality and Quantity Control

25. Provide the total water guality wvolume required and the total provided for the site,

Total Water Quality Volume (WQv)

WOv Required WQv Provided
[+, | |  acre-feet L |+ | | |scre-feet
26, Provide the following Unified Stormwater Sizing Criteria for the site.

Total Channel Protection Storage Volume (CPv) - Extended detention of
post-developed 1 year, 24 hour storm event

CPv Required CPv Provided

|« acre-feet | | | |« | | |acre-feet

The need to provide for channel protection has been waived because
| Site discharges directly to fourth crder stream or larger

Total Overbank Flood Control Criteria (Qp) - Peak discharge rate for the 10 year storr

Pre-Development Post-development

< | CFs CFS

Total Extreme Flood Contrel Criteria (Qf) - Peak discharge rate for the 100 year storm

Pre-Development Post-development
CFS | | §f | | |cws

The need to provide for flood control has been waived because
| ' 8ite discharges directly to fourth order stream or larger

_Downstream analysis reveals that flood control is not required

IMPORTANT: For questions 27 and 28 imperviocus area should be caleulated considering the
project site and all offsite areas that drain to the post-construction stormwater
management practice(s) (Total Drainage Area = Project Site + Offsite areas)

27, Pre-Construction Impervious Area - As a percent of the Total
Drainage Area enter the percentage of the existing impervious areas
before construction begins.

28, Post-Construction Impervicus Area - As a percent of the Total
Drainage Area enter the percentage of the future impervious areas that | Q.
will be created/remain on the site after completion of construction. 10

2%, Indicate the total number of permanent stormwater management

practices to be installed

ovide the total number of stormwater discharge points from the
include discharges to either surface waters or to seperate

m sewer systems) =a
| Page 8 of 9 |
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| 0567059169

Other Permits

31. Select any other DEC permits that are reguired for this project or Hone
- DEC Permits B '
Air Pollution Control ® Stream Protectien/Article 15
Coastal Erosion _'Water Quality Certificate
Hazardous Waste ' Dam Safety
Long Island Wells 'Water Supply
Mined Land Reclamation ® Freshwater Wetlands
| Other SPDES ' Tidal Wetlands
So0lid Waste Wild, Scenic and Recreational Rivers
Othex [ | | | | | | { ¢ 4§ 1 1 11 |

32. If this NOI is being submitted for the purpose of continuing coverage under a

general permit for stormwater runcff from construction activities, please 1nd1catn

the former SPDES number assigned. —
IN'Y R

| Details/Comments

' Due to the dispersive nature of this project and the minimal impact from the low use gravel roads
| NYSDEC Region 5 personnel have indicated that water quality and water quantity controls are not
required for this project

. The Owner Marble River LLC will provide long term maintenance and inspection of the roads over the

life of the project. NOTE: The total site arca is 29,726 acres.

Certification
I have read or been advized of t conditions and oeliove that I underatand them. I also
upderstand that, under the t ting reqgulrement [ aizo certify under
ponal f law that this doc Y propare l un -:1-:"' Yy -‘i;.rr ction or
sUpery sion in accordance with a _r_rE-'.L BrEonnel proper gather and
eVvas e the informaction submit ; Sge 3 r'S"L'_'!".'l.. or those

£ to E

slties for

& directly responsible fo
know ledge and belief, true, ac e
submitting false information, incli ] owing wvioclations.
I further understeand that coverage under t h: ganeral permit will be identified Ln thi Wledgment that
I v as a result of 5 itting this MOl and can be as long as sixty (60) days: a3 provided

zrmit. I also
oped and will b T
with all rr.-. terms and conditions

Print First Name . : MI
K|E|N

| Pri.nt Last Nm_
RIIPPER

Om:mrf Operator s:.gnatm

lemented az the first element of construc 1]
the general permit for which thia NOI s being submitted.

tand that,; by submitting this HOI, I am acknowledging that the SHPE
. and agreeing to comply

| Page 9 of 9



I 0567059169

Other Permits

/’

.

31. Select any other DEC permits that are required for this project or

DEC Permits

O Air Pollution Control @ Stream Protection/Article 15
() Coastal Erosion O Water Quality Certificate
O Hazardous Waste O Dam Safety |
O Long Island Wells | OWater Supply
{OMined Land Reclamation ® Freshwater Wetlands
'.nC)Other SPDES .:; -  1 ; :C)TiQa;_Wétignas L
O Solid Waste - "'.._C)Wild! Scéniﬁ ang.Rec;eatiéﬁé};Rivers

Other

32, If this NOI is being submitted for the purpose of continuing coverage under a
general permit for stormwater runoff from construction activities, please indicate

the former SPDES number assigned.

N|Y iR

Due to the dispersive nature of this project and the minimal impact from the low use gravel roads
NYSDEC Region 5 personnel have indicated that water quality and water quantity controls are not
required for this project

The Owner Marble River LLC will provide long term maintenance and inspection of the roads over the
life of the project. NOTE: The total site area is 29,726 acres.

L

Certification A]

I have read or been advised of the permit conditions and believe that I understand them, I also
understand that, under the terms of the permit, there may be reporting requirements. I also certify under
penalty of law that this document and the corresponding documents were prepared under my direction or
supervision in accordance with a system designed to assure that qualified perscnnel preoperly gather and
evaluate the information submitted. Based on my inquiry of the person(s) who manage the system, or those
persons directly responsible for gathering the information, the information submitted is, to the best of
my knowledge and belief, true, accurate and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing violations.
I further understand that coverage under the general permit will be identified in the acknowledgment that
I will receive as a result of submitting this WOI and can be as long as sixty (60) days as provided foxr
in the general permit. I also understand that, by submitting this NOI, I am acknowledging that the SWPPP
has been developed and will be implemented as the first element of construction. and agreeing to comply
with all the texrms and conditions of the general permit for which this NOI is being submitted.

" Print First Name MI
K| E|N [ ]
Print Last Nama '

R|II PIEIR

N

Own gfbgerator Signature
Date

%W‘?ﬁ‘/‘- el A 2 ol els|
7 ? S
!

Page 9 of 9




New York State Department of Environmental Conservation
- Division of Water

it 625 Broadway, 4th Floor
-

Albany, New York 12233-3505

NOTICE OF TERMINATION for Storm Water Discharges Associated with
Construction Activity UNDER SPDES GENERAL PER:"L'IIT:D#GP-?J-I]& or D#GF-I}L[H

Please indicate your permit identification number:  NYR

I. Permittee Information

1. Owmer'Operator Mame:

20, Mailing Address b, City/SaateLip;

In, Contect Person Ik, Phone 3¢, E-mmil

I1. Site /Activity Information

4, Faciliny/Project Site Mame

5o Street Address Sh. City/Stme/Eip

B County:

111. Reason for Termination

Ta E Site has been finally stabilized in accordance with permit and SWPPP, Date site stabilizanon completed = =
manth/year
'.‘|1_E Permit coverage has been transferred 1o new owner/operator.  Indicate new owner/operator™s permit identification number: NYR
{MNote: Permit coverage can not be terminated by permittee identified m 11, above until new owner/'operator abtains coverage under GP-02-01)

IV. Final Site Information:

£, Are there permanent stormmwater management practices remuming on the site? D_';n Em-
I the answer to question Ba. 15 no, go 1o question Be
If the answer to guestion Ba. is ves, answer the following questions 8b., 8¢, and Sd.
Eb. Is the design and function of each permanent practice described in the final SWPPP? E}'cn D:H'
Ee, Who will be responsible for long-term operation and maimtenance of practice(s)”

&d. Hos the individualis) responsible for long-term operation and maintenance been given a copy of the operation and mumtenance
requirements’ D VE3 Bnu

Be. Provide the total acreage of impervious surface (i.e. roof, pavement, concrete, gruvel, ete. ) constructed within the dismurbance anea?

Y. Certification

| certify under penalty of law that this document was prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of
the personis) who manage the system, or those persons directly responsible for gathering the information, the information
submitted is. to the best of my knowledge and belief, true, accurate and complete. [ am aware that there are significant
penalties for submutting false information, including the possibility of fine and imprisonment for knowing violations.

Printed Name; Title/Position:

Signature: Date:

Reset Button 08/16/04
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STANDARD INSPECTION FORMS
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APPENDIX H

STATE POLLUTANT DISCHARGE ELIMINATION SYSTEM FOR CONSTRUCTION
ACTIVITIES

CONSTRUCTION SITE LOG BOOK

Table of Contents

I.  Pre-Construction Meeting Documents
a. Preamble to Site Assessment and Inspections
b.  Operator’s Certification
c.  Qualified Professional's Credentials & Certification
d.  Pre-Construction Site Assessment Checklist

II. Construction Duration Inspections
a.  Directions
b.  Modification to the SWPPP
III. Monthly Summary Reports

IV. Monitoring, Reporting, and Three-Month Status Reports
' a.  Operator’s Compliance Response Form

Properly completing forms such as those contained in Appendix H meet the inspection requirement of NYS-
DEC SPDES GP for Construction Activities. Completed forms shall be kept on site at all times and made avail-
able to authorities upon request.

August 2005 Page H.1 New York Standards and Specifications
For Erosion and Sediment Control




I. PRE-CONSTRUCTION MEETING DOCUMENTS
Project Name
Permit No. Date of Authorization
Name of Operator
Prime Contractor

a. Preamble to Site Assessment and Inspections
The Following Information To Be Read By All Person’s Involved in The Construction of Stormwater Re-
lated Activities:

The Operator agrees to have a qualified professional’ conduct an assessment of the site prior to the com-
mencement of construction” and certify in this inspection report that the appropriate erosion and sediment
controls described in the SWPPP have been adequately installed or implemented to ensure overall prepared-
ness of the site for the commencement of construction.

Prior to the commencement of construction, the Operator shall certify in this site logbook that the SWPPP
has been prepared in accordance with the State’s standards and meets all Federal, State and local erosion
and sediment control requirements.

When construction starts, site inspections shall be conducted by the qualified professional at least every 7
calendar days and within 24 hours of the end of a storm event of 0.5 inches or greater (Construction Dura-
tion Inspections). The Operator shall maintain a record of all inspection reports in this site logbook. The site
logbook shall be maintained on site and be made available to the permitting authorities upon request. The
Operator shall post at the site, in a publicly accessible location, a summary of the site inspection activities
on a monthly basis (Monthly Summary Report).

The operator shall also prepare a written summary of compliance with this general permit at a minimum
frequency of every three months (Operator’s Compliance Response Form), while coverage exists. The sum-
mary should address the status of achieving each component of the SWPPP.

Prior to filing the Notice of Termination or the end of permit term, the Operator shall have a qualified pro-
fessional perform a final site inspection. The qualified professional shall certify that the site has undergone
final stabilization® using either vegetative or structural stabilization methods and that all temporary erosion
and sediment controls (such as silt fencing) not needed for long-term erosion control have been removed.
In addition, the Operator must identify and certify that all permanent structures described in the SWPPP
have been constructed and provide the owner(s) with an operation and maintenance plan that ensures the
structure(s) continuously functions as designed.

1 “Qualified Professional means a person knowledgeable in the principles and practice of erosion and sediment controls,
such as a Certified Professional in Erosion and Sediment Control (CPESC), soil scientist, licensed engineer or someone
working under the direction and supervision of a licensed engineer (person must have experience in the principles and
practices of erosion and sediment control).

2 “Commencement of construction” means the initial removal of vegetation and disturbance of soils associated with
clearing, grading or excavating activities or other construction activities.

3 “Final stabilization” means that all soil-disturbing activities at the site have been completed and a uniform, perennial
vegetative cover with a density of eighty (80) percent has been established or equivalent stabilization measures (such as
the use of mulches or geotextiles) have been employed on all unpaved areas and areas not covered by permanent struc-
tures.

New York Standards and Specifications Page H.2 August 2005
For Erosion and Sediment Control



b. Operators Certification

"] certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and
evaluated the information submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the information submitted is, to the best
of my knowledge and belief, true, accurate, and complete. Further, I hereby certify that the SWPPP meets
all Federal, State, and local erosion and sediment control requirements. I am aware that false statements
made herein are punishable as a class A misdemeanor pursuant to Section 210.45 of the Penal Law.

Name (please print):
Title Date:
Address:

Phone: Email:

Signature:

¢. Qualified Professional's Credentials & Certification

“T hereby certify that I meet the criteria set forth in the General Permit to conduct site inspections for this
project and that the appropriate erosion and sediment controls described in the SWPPP and as described in
the following Pre-construction Site Assessment Checklist have been adequately installed or implemented,
ensuring the overall preparedness of this site for the commencement of construction.”

Name (please print):
Title Date:
Address:

Phone: Email:

Signature:

August 2005 Page H.3 New York Standards and Specifications
For Erosion and Sediment Control



d. Pre-construction Site Assessment Checklist
(NOTE: Provide comments below as necessary)

1. Notice of Intent, SWPPP, and Contractors Certification:

Yes No NA

[1 [1 []Has aNotice of Intent been filed with the NYS Department of Conservation?
[1 []1sthe SWPPP on-site? Where?
[1 []Is the Plan current? What is the latest revision date?

[1 [1Isa copy of the NOI (with brief description) onsite? Where?
[] []Have all contractors involved with stormwater related activities signed a contractor’s certification?

(]
(]
[]
[]

2. Resource Protection

Yes No NA

[1 [1 [] Are construction limits clearly flagged or fenced?

[1 [1 []Important trees and associated rooting zones, on-site septic system absorption fields, existing
vegetated areas suitable for filter strips, especially in perimeter areas, have been flagged for
protection.

[1 [1 []Creek crossings installed prior to land-disturbing activity, including clearing and blasting.

3. Surface Water Protection

Yes No NA

[1 [] []Clean stormwater runoff has been diverted from areas to be disturbed.

[]1 [] []Bodies of water located either on site or in the vicinity of the site have been identified and protected.

[1 [1 [] Appropriate practices to protect on-site or downstream surface water are installed.

[1 [1 []Are clearing and grading operations divided into areas <5 acres?

4. Stabilized Construction Entrance

Yes No NA

[1 [1 []A temporary construction entrance to capture mud and debris from construction vehicles before they
enter the public highway has been installed.

[1 [1 []Other access areas (entrances, construction routes, equipment parking areas) are stabilized
immediately as work takes place with gravel or other cover.

[1 [1 []Sediment tracked onto public streets is removed or cleaned on a regular basis.

5. Perimeter Sediment Controls

Yes No NA

[1 []Silt fence material and installation comply with the standard drawing and specifications.

[1 []Silt fences are installed at appropriate spacing intervals

[1 []Sediment/detention basin was installed as first land disturbing activity.

[1 []Sediment traps and barriers are installed.

6. Pollution Prevention for Waste and Hazardous Materials

Yes No NA

[1 [1 []The Operator or designated representative has been assigned to implement the spill prevention
avoidance and response plan.

[1 [] []The planis contained in the SWPPP on page

[1 [1 []Appropriate materials to control spills are onsite. Where?

New York Standards and Specifications Page H.4 August 2005
For Erosion and Sediment Control



I1. CONSTRUCTION DURATION INSPECTIONS

a. Directions:
Inspection Forms will be filled out during the entire construction phase of the project.
Required Elements:

(1) On a site map, indicate the extent of all disturbed site areas and drainage pathways. Indicate site
areas that are expected to undergo initial disturbance or significant site work within the next
14-day period;

(2) Indicate on a site map all areas of the site that have undergone temporary or permanent
stabilization;

(3) Indicate all disturbed site areas that have not undergone active site work during the previous 14-day
period;

(4) Inspect all sediment control practices and record the approximate degree of sediment accumulation
as a percentage of sediment storage volume (for example, 10 percent, 20 percent, 50 percent);

(5) Inspect all erosion and sediment control practices and record all maintenance requirements such as
verifying the integrity of barrier or diversion systems (earthen berms or silt fencing) and containment
systems (sediment basins and sediment traps). Identify any evidence of rill or gully erosion occurring
on slopes and any loss of stabilizing vegetation or seeding/mulching. Document any excessive
deposition of sediment or ponding water along barrier or diversion systems. Record the depth of
sediment within containment structures, any erosion near outlet and overflow structures, and verify the
ability of rock filters around perforated riser pipes to pass

water; and

(6) Immediately report to the Operator any deficiencies that are identified with the implementation of
the SWPPP.

August 2005 Page H.5 New York Standards and Specifications
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CONSTRUCTION DURATION INSPECTIONS Page 1 of

SITE PLAN/SKETCH
Inspector (print name) Date of Inspection
Qualified Professional (print name) Qualified Professional Signature

The above signed acknowledges that, to the best of his/her knowledge, all information provided on the
forms is accurate and complete.

New York Standards and Specifications Page H.6 August 2005
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CONSTRUCTION DURATION INSPECTIONS Page 2 of
Maintaining Water Quality

Yes No NA

[1 [] []Isthere an increase in turbidity causing a substantial visible contrast to natural conditions?
[1 [] []Isthere residue from oil and floating substances, visible oil film, or globules or grease?

[1 [1 []Al disturbance is within the limits of the approved plans.

[1 [1 []Havereceiving lake/bay, stream, and/or wetland been impacted by silt from project?

Housekeeping

1. General Site Conditions

Yes No NA

[1 [1 []Isconstruction site litter and debris appropriately managed?

[1 [1 []1Are facilities and equipment necessary for implementation of erosion and sediment control in
working order and/or properly maintained?

[1 [1 []1sconstruction impacting the adjacent property?

[1 [1 []1Isdustadequately controlled?

2. Temporary Stream Crossing

Yes No NA

[1 [1 []Maximum diameter pipes necessary to span creek without dredging are installed.

[1 [1 []Installed non-woven geotextile fabric beneath approaches.

[1 [1 [}Isfill composed of aggregate (no earth or soil)?

[1 [1 []Rockon approaches is clean enough to remove mud from vehicles & prevent sediment from
entering stream during high flow.

Runoff Control Practices

1. Excavation Dewatering

Yes No NA

[1 [] []Upstream and downstream berms (sandbags, inflatable dams, etc.) are installed per plan.
[1 [] [1Clean water from upstream pool is being pumped to the downstream pool.

[1 [] []Sediment laden water from work area is being discharged to a silt-trapping device.

[1 [1 []Constructed upstream berm with one-foot minimum freeboard.

2. Level Spreader

Yes No NA

[T [1 []Installed per plan.

[T [1 []Constructed on undisturbed soil, not on fill, receiving only clear, non-sediment laden flow.
[1 [1 []Flow sheets out of level spreader without erosion on downstream edge.

3. Interceptor Dikes and Swales

Yes No NA

[1 [1 []Installed per plan with minimum side slopes 2H:1V or flatter.

[1 [] []Stabilized by geotextile fabric, seed, or mulch with no erosion occurring.
[1 [1 []Sediment-laden runoff directed to sediment trapping structure

August 2005 Page H.7 New York Standards and Specifications
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CONSTRUCTION DURATION INSPECTIONS Page 3 of

Runoff Control Practices (continued)

4. Stone Check Dam
Yes No NA
[1 [1 [1Ischannel stable? (flow is not eroding soil underneath or around the structure).

[1 []Check is in good condition (rocks in place and no permanent pools behind the structure).

[
[1 [1 []Hasaccumulated sediment been removed?.

5. Rock Outlet Protection

Yes No NA

[1 [1 []Installed per plan.

[1 [1 []Installed concurrently with pipe installation.

Soil Stabilization

1. Topsoil and Spoil Stockpiles

Yes No NA

[1 [1 []Stockpiles are stabilized with vegetation and/or mulch.
[1 [1 [] Sediment control is installed at the toe of the slope.

2. Revegetation

Yes No NA

[1 [1 []Temporary seedings and mulch have been applied to idle areas.

[1 [1 []4inches minimum of topsoil has been applied under permanent seedings

Sediment Control Practices

1. Stabilized Construction Entrance

Yes No NA

[1 [] []Stone is clean enough to effectively remove mud from vehicles.
[1 [1 []Installed per standards and specifications?

[1 [] []Does all traffic use the stabilized entrance to enter and leave site?

[1 [1 []Isadequate drainage provided to prevent ponding at entrance?

2. Silt Fence

Yes No NA

[1 [1 []Installed on Contour, 10 feet from toe of slope (not across conveyance channels).
[1 [1 [1Joints constructed by wrapping the two ends together for continuous support.

[1 [] []Fabric buried 6 inches minimum.

[1 [1 []Posts are stable, fabric is tight and without rips or frayed areas.

Sediment accumulationis % of design capacity.

New York Standards and Specifications Page H.8
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CONSTRUCTION DURATION INSPECTIONS Page 4 of
Sediment Control Practices (continued)

3. Storm Drain Inlet Protection (Use for Stone & Block; Filter Fabric; Curb; or, Excavated practices)

Yes No NA

[1 [1 []Installed concrete blocks lengthwise so open ends face outward, not upward.

[ ] Placed wire screen between No. 3 crushed stone and concrete blocks.

[ ] Drainage area is lacre or less.

[ ] Excavated area is 900 cubic feet.

[ ] Excavated side slopes should be 2:1.

[ 12” x 4” frame is constructed and structurally sound.

[ ] Posts 3-foot maximum spacing between posts.

[ ] Fabric is embedded 1 to 1.5 feet below ground and secured to frame/posts with staples at max 8-
inch spacing.

[] [] []Posts are stable, fabric is tight and without rips or frayed areas.

Sediment accumulation % of design capacity.

e
e e o e e e
e r——

A el et i ) s

4., Temporary Sediment Trap

Yes No NA

[1 [1 []Outlet structure is constructed per the approved plan or drawing.
[1 [1 []Geotextile fabric has been placed beneath rock fill.

Sediment accumulationis % of design capacity.

5. Temporary Sediment Basin

Yes No NA

[1 [1 []Basinand outlet structure constructed per the approved plan.

[1 [] []Basinside slopes are stabilized with seed/mulch.

[1 [] []Drainage structure flushed and basin surface restored upon removal of sediment basin facility.
Sediment accumulation is % of design capacity.

Note: Not all erosion and sediment control practices are included in this listing. Add additional pages
to this list as required by site specific design.
Construction inspection checklists for post-development stormwater management practices can
be found in Appendix F of the New York Stormwater Management Design Manual.
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CONSTRUCTION DURATION INSPECTIONS
b. Modifications to the SWPPP (To be completed as described below)

The Operator shall amend the SWPPP whenever:
1. There is a significant change in design, construction, operation, or maintenance which may have a significant
effect on the potential for the discharge of pollutants to the waters of the United States and which has not
otherwise been addressed in the SWPPP; or
2. The SWPPP proves to be ineffective in:
a. Eliminating or significantly minimizing pollutants from sources identified in the SWPPP and as required
by this permit; or
b. Achieving the general objectives of controlling pollutants in stormwater discharges from permitted
construction activity; and
3. Additionally, the SWPPP shall be amended to identify any new contractor or subcontractor that will
implement any measure of the SWPPP.
Modification & Reason:

New York Standards and Specifications Page H.10 August 2005
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III. Monthly Summary of Site Inspection Activities

IName of Permitted Facility: '[‘oday’s Date: Reporting Month:
Location: |Permit Identification #:
Name and Telephone Number of Site Inspector:
Date of Regular / Rainfall
Inspection based Inspection Name of Inspector Items of Concern

Owner/Operator Certification:

"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that false statements made herein are punishable as a class A misdemeanor pursuant to Section 210.45
of the Penal Law."”

Signature of Permittee or Duly Authorized Representative Name of Permittee or Duly Authorized Representative Date

Duly authorized representatives must have written authorization, submitted to DEC, to sign any permit
documents.
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APPENDIX F
CULVERT SIZING CALCULATIONS

T:\11176310\SWPPP\Stormwater Pollution Prevention Plan — MR — Amended July 2012



MARBLE RIVER WIND FARM
SUMMARY OF MODIFICATIONS TO CULVERT DESIGN CALCULATION PACKAGE

PREPARED FOR AMENDED SWPPP — JANUARY 2012

The most recent layout of the Marble River Wind Farm, issued by URS in October and

November, 2011, reflects a number of changes to the design of the project:

¢ The elimination of the access roads and approximately 35 wind turbines from the
Northeastern portion of the project, |

* Realignment of several access roads in other portions of the project,

¢ Elimination of upslope diversion berms and alteration of the cross-section of the road so
that surface water runoff from upslope will sheet flow across the road, and

* Using “stone bridges” in place of culverts in areas with poor drainage and wet soils — the
stone bridges are sections of the read constructed with a thick, porous stone base to
allow groundwater to flow under the road at the same time that surface water runoff

sheet flows over it.
As a resuit of these changes, the culvert design calculation package has been revised as follows:

¢ Elimination of culverts that are no longer necessary due to the removal of access roads;

+ Elimination of culverts due to a revised stormwater design approach, which introduced
the utilization of stone bridges in locations where stormwater runoff conveyance was
necessary but the installation of culverts was determined to be impractical;

e Adjustments to the culvert dimensions as required to address re-aligned access roads

and/or revised dimensions of access roads and intersections;

A total of approximately 81 culverts have been eliminated from the design as a result of these

changes. The current calculation package contains the design of approximately 68 culverts.

Table 2 within the attached calculation package presents the current list of culverts proposed
for the site. For many of the cuiverts, only the length was changed for the current design, which
does not warrant a redesign but a simple evaluation to ensure the culvert diameter still is

acceptable given the design constraints. Several of the culverts also underwent no design




changes. The most notable design changes made to the culverts in this calculation package

were either to the diameter or number of barrels.

For the recent set of calculations, there were two instances where the design criteria could not
be met {note that these designs are based on assumed vertical constraints, most notably the
elevation of the crest of the road crossing and the elevation of the culvert inverts, which are not

included in the design):

s Culvert CH1A: The design criteria limiting the headwater for the 10-year peak design
flow to 1 foot below the road surface could not be met due to the geometric constraints
of the topography and the adjacent road and proposed access road intersection. In
order to reduce the headwater, the design for this culvert calls for smooth-interior HDPE

pipe rather than the standard corrugated steel.

e Culvert DOTAQ1: The design criteria limiting the headwater for the 10-year peak design
flow to 1 foot below the road surface could not be met due to the geometric constraints
of the topography and the adjacent road and proposed access road intersection. In
addition, the design criterion requiring 2 feet of cover was not met for the upstream

portion of the pipe.

Additionally, culverts AW-3 and AW-4 do not have their own dedicated designs. They are

instead sized based on culverts AW-1 and AW-2, which share the same watershed.




m EXHIBIT 4.7-2

CALCULATION COVER SHEET

Client: Marble River Wind Farm Project Name: Marble River Wind Farm
Project/Calculation Number: 11174823
Title: Culvert Design

Total Number of Pages (including cover sheet). -458-fnote-therctsbethrrpagesmd-pape St 905
Total Number of Computer Runs: Win TR-55 per drainage area, HY-8 for each culvert as appropriate

Prepared by:  Mary Steblein Date: 3/11/08
Checkedby: _MATTHEW WING ' Date: _3/11/06
Description and Purpose:

Design culverts for Marble River Wind Farm project, including Typical Culverts, Culverts at Wetlands,
and Oversized Culverts at Streams. Includes determination of peak flow using TR-55.

Design Basis/References/Assumptions
See pages 2 through 8 for design basis and assumptions.

Reference #1: “Hydraulic Design of Highway Culverts.” Federal Highway Administration (FHWA),
May 2001.

Reference #2: "Urban Hydrology for Small Watersheds," Soil Conservation Services Technical Release
No. 55 (TR-55), US Department of Agriculture, Springfield, Virginia, 1986

Remarks/Conclusions/Results:

Drainage areas and flow paths/time of concentrations were not reviewed as a part of this calculation

set. See Table ] for drainage area sizes, flow path characteristics, hydrologic soil group types and

associated pegk flow. See Table 2 for culvert sizing information. TR-55 output is included in pages ¥4
through )5:5} Culvert output is inciuded in pages 56457 8 2-2 ot}

é‘alculation Approved by: M }]\ (f %MJ(L{\ ] 15 / { 7,___-

Project Manaéer ate

Revision No.: Description of Revision: - Approved bw
R S &ﬁd_ﬁwfi; ;fédm‘\f. Shanalan \I[S‘I(Z,

/

Project Manager/Date
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Culvert Design

The project area was delineated into Drainage Areas discharging through existing culverts,
recommended culverts, or existing streams. Culvert design was divided into three general

types:

1. “Typical” culverts that drain from a drainage area under an access or existing road and
may accept drainage from a diversion swale,

2. “Wetland connection” or “hydraulic connection” culverts that connect two delineated
wetland areas or other low areas, and

3. “Stream culverts,” which may be a series of several culverts, or a bottomless structure,
depending on the stream’s slope in the project area.

Drainage areas and time of concentration flow paths were determined using AutoCAD, the
base topographic maps of the planned development, and the proposed access roads. The
cover type within the drainage areas was determined from the survey information and the soil
survey electronic images.

USDA NRCS Win TR-55 program was used to develop the Weighted Curve Number and
Time of Concentration for each drainage area. The Peak Flow for the ten-year storm was
also computed by drainage area. A summary table, Table 1, includes the drainage area,
cover types, flow path characteristics, hydrologic soil group(s), and peak flows, Software
output for these calculations are included TR-55 Output.

i) Tj)pical Culverts

U.S. Department of Transportation Federal Highway Administration’s HY-8, versioﬁ 7.0 was
used for the typical culvert design. For each proposed culvert, the peak flow (from Win TR-
55) and the proposed culvert length were entered.

In some instances, hydrologic group “A” soils, small drainage areas, and/or flat slopes within
a drainage area led to zero cubic feet per second (cfs) peak flows. These zero flows are noted
on the appropriate tables, however, it should be noted that there is no HY-8 design/output for
these culverts.

Design Criteria
- o Circular Culvert sizes 127, 157, 187, 217, 247, 307, 367, 42", Arch culverts considered to
minimize height '
Minimum culvert diameter of 12”
Corrugated Steel culvert (n=0.024)
No overtopping; headwater limited to one foot below road surface elevation
Conventional, thin-edge-projecting culvert with no inlet depression
Slope of 1% minimum
Minimum culvert cover = 2 feet
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Assumptions

» Constant tailwater elevation was set equal to the diameter of the circular culvert

¢ Gravel roadway surface, crest length of 100, and top width cqual to the road width;
however the “values entered for the crest length and top width of the roadway have no
effect on the hydraulic computations unless overtopping occurs.” As the design criteria
indicates, no overtopping was allowed, therefore, this input had no effect on the
computations.

HY-8 input and output data are included in HY-8 Output, and a summary table, Table 2, is
attached. The data includes the site data and culvert data used, the resulting Water Surface
Profile Plot for the design flow, and a Summary of Culvert Flows at the crossing.

2) Wetland Connection/Hydraulic Connection

Low areas connected by a culvert were sized based on the general drainage area with a
minimum culvert size of 127,

Design Criteria

Circular Culvert sizes 127, 157, 18”, 217, 24, 30, 367, 427

Minimum culvert diameter of 12”

Corrugated Steel culvert (n=0.024)

No overtopping; headwater limited to one foot below road surface elevation
Conventional, thin-edge-projecting culvert with no inlet depression

Slope of 0% minimum

Minimum culvert cover = 2 feet

Drainage areas and/or peak flows were not determined for every individual
wetland/hydraunlic connection area. Many of the areas are low flat areas, or a new access
road related to this project divides an existing wetland or low area. In these instances, a
peak flow would likely be zero, therefore, not useful from a design standpoint.
Appropriate-sized culverts were chosen based on similar conditions and the overall
drainage design.

* 0 & & & » &

Assumptions

e Constant tailwater clevation was set equal to the diameter of the circular culvert

¢ Gravel roadway surface, crest length of 100°, and top width equal to the road width;
however the “values entered for the crest length and top width of the roadway have no
effect on the hydraulic computations unless overtopping occurs.” As the design criteria
indicates, no overtopping was allowed, therefore, this input had no effect on the
computations.

Wetland and hydraulic connection culvert information is summarized in Table 2 and limited
software output is included in HY-8 Qutput.
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3) Stream Culverts

There are several variations in stream culverts. There are two varieties of streams in this
project — NYSDEC Classified Streams, and unclassified streams.

For the NYSDEC Classified streams, the Joint Wetland Permit Conditions were followed,
namely:

Design Criteria

o 20% of the culvert’s height is to be embedded (all TetraTech-identified streams)
Streams with 3% slope or less shall have a culvert with zero percent slope
Streams with more than 3% slope shall have a bottomless culvert or bridge
Culvert diameter or span shall be 1.25 times the channel bed width for Class C(T)
streams and greater

Circular Culvert, or arch culverts considered to minimize height

Corrugated Steel culvert (n=0.024)

No overtopping; headwater limited to one foot below road surface elevation
Conventional, thin-edge-projecting culvert with no inlet depression -

Slope of 0% minimum

Minimum culvert cover =2 feet

Assumptions

o Constant tailwater elevation was set equal to the diameter of the culvert if specific stream
cross-section information was not available.

o Gravel roadway surface, crest length of 100°, and top width equal to the road width;
however the “values entered for the crest length and top width of the roadway have no
effect on the hydraulic computations unless overtopping occurs.” As the design criteria
indicates, no overtopping was allowed, therefore, this input had no effect on the
computations.

The Joint Wetland permit requires 20% of the culvert’s height to be embedded, as noted
above. Using the HY-8 program, a culvert size was determined for peak flow, then the

culvert was upsized so that 20% of the upsized (oversized) barrel is embedded (see pages 6
and 7).

For the streams that were not NYSDEC classified, the only changes from those listed above
are:

¢ No conditions on the culvert diameter or span relative to the channel bed width

¢ Slope follows the existing slope of the stream as calculated from the topographic survey
information

Stream culvert information is summarized in Table 2 and the software output is inciuded in
HY-8 Output.

i




TABLE 1

Drainage Areas, Flow Paths, Cover Tyvpe. and Peak Flow

L\

rble River Wind Farm
Culvert Design

Page of

Culvert Dranage Area | Ground Flow Path Charactenistics Hydrologic
1D acres Cover Sheet Shallow Shallow Channel Channel or Notes Sail Cover Type Peak
for S Length | Slope Slope | Leng Slope Groupl(s) Brush Brush | Brush Brush Pasture | Pasture 2 [ Pasture 3 Pasture 4 Field 1 Field 2 | Field 3 | Field 4 Wetland [ Wetland 2 Impervious Flow
Flow fl fi/fi /1t ft fi/fi % | acre b(jl % | acre |SG % | acre I?w(JI % | acre | SG| % | acre |SG| % | acre |SG % | acre |SG] % | acre |SG| % l acre |$(J % | acre |\(. % | acre |SG % I acre [‘Cb Yo | acre IS'(.: %o I acre IS(E %o l acre  SG (cfs)
AAl 24.04 brush 79 0.0088 591 00034 00193 Wetland to Wetland D 86% 2067 D 2% 048 D | | 12% 288 D 14.11
AEI 10.09 wetland 100 0.0600 846 0.0160 00185 B 65% 656 B { | I I 35% 353 B 026
AGI 26.05 field 100 00300 86 00698 0.0159 S | | - B&C | 3% 078 B 12% 313 C| | 49% 1276 B 3% | 078 | C | l 33% 860 B 9.52
1238 field 100 00570 301 | 00515 00599 295 0.0102 | B | i ] 34% 421 B { | 65% 805 B 1% 012 | B 510
41323 I 4456 | 00027 00155 1354 00118 | [7hes ABCD | 37% 15290 D 17% 7025 A 15% 6198 B 30% ( S | ! 1% 413 B | | { 4464
920.88 unpavedrd| 52 00269 6938 00118 00029 4544 00159  Hydraulic Connection AR79- ABCD | 22% 20259 C | 55% S0648 D 10% 9209 B 2% A | | 11% 10130 D 21193
454 brush 100 01050 382 0.0406 B 15% 068 B 10% 045 | B { 70% 318 B 5% 023 B 151
brush 100 00270 0.0278 i A 100% 740 A | i i 000
brush 100 00550 0.0846 324 0.0324 A& C 62% | 220 | C[38%| 135 A 028
01333 147 00286 A 100%  1.73 | | 0,00
brush 00110 0.0258 2875 00094 Hydraulic Connection AR534-A/B-ST B&D 86% 20943 D 3% 731 B 1% | 244 C | 6% 14 61 B 4% 9 D 89.60
4 brush 0.0244 0.0488 343 00181 Wetland B&C 14% 030 C 21% 046 B ] 141 C 065
brush 00125 0.0179 3998 00016 852 00115 Stream AR1037-ST/IC364-A/B-ST ACD 2% 677 C 15% 5076 B 14% 4738 A 1% 318 B 28% 9476 C 5% 1692 B 11845 D 44.83
brush 00236 00277 479 0.0094 Hydraulic Connection ACD 19% 265 B 20% 279 C 11% 1.4 B 3% 0.42 Ci 149% 195 B 461 C 438
brush 00417 00375 619 00137 Wetland A&B 50% 347 B 22% 153 A 194 B 000
brush 0.0160 337 00172 79 00570 461 0.0076 A 85% 643 A 12% 091 A 3% 023 A 0.00
366.30 pasture 100 0.0262 2501 00358 1130 0.00: 135 00315 Stream 1D AR942-A-ST ABCD 33% 12088 D 9% 3297 A 3% 1099 B 44% 16117 ( 1% 366 A 3% 1099 3% 1099 C 1% 366 D 3% 1099 C 14113
12.18 field 100 00110 1141 0 0066 265 00098 B 75% 914 B 4% 045 B 21% 260 B 067
1.53 brush 73 0.0288 0.1212 36 0.0056 A REF! #REF! A 004 A 0.00
8.08 field 100 0.0100 00156 92 00348 B&C ™ 057 B | 6% | 048  C | S0% 404 | C 37% 299 B 5.07
321 pasture 22 01045 00769 442 00057 Hydraulic Connection A&D % 116 A 53% 170 D ; | 11% 035 D | 2589
1426 pasture 39 00337 0.0237 824 00085 Hydraulic Conncction ABD 2% 029 A 5% 0.71 B 19% 271 D 50% 713 A 299 D 1% 014 B 1% 014 DJI1% 014 A 199
1360 pasture 100 00200 00179 1020 00108 AL B 29% 391 A 2.04 36% 490 A 15% 204 B 5% 068 A 012
1248 pasture 100 00100 1370 0.0200 C 5% 062 C 5% 062 C Woods and paved 0% 1123 C | 2007
11.28 brush 100 00050 902 00072 493 00213 ADB 37% 417 B | I1% | 24 D 15% 169 A 13% 147 B 9% 1,02 D ) 079 A 8% 090 B 043
6.51 pasture 100 00050 30 0.0210 369 00420 B 3% 0220 B 28% 182 ( 18% 1.17 B 8% 052 C 4a0% 2200 B 3% 020 B 176
1189 brush 100 00170 209 00254 693 0.0087 BCD 3% 440 «( 17% 2.02 D 6% 428  ( 6% 071 D 3% 036 C 0% 000 C 1% 012 B 673
525 brush 100 00210 477 00084 670 00261 B&D 17% 089 B 9% 047 D 42% 221 B T% 037 D 25% 131 B 068
2566 field 100 0.0200 865 00162 477 00273 B&C | 40% 1026 C 60% 1540 B 1269
028 field 100 14 001429 C I 100% 028 C 000
711 pasture 100 002 1000 002 Fs 100% 7.1 ( 1119
704 brush 100 0.0060 253 00138 388  00IsS B&C 4% 521 C 1% 1.27 B 4% 028 C % 028 B 0% 000 ( 276
994 pasture 100 00100 13 0.0100 Bé&C 0% 000 C 0% 000 B 0% 59 € 40% 398 B 88
144 66 field 75 00267 1236 0.0097 1368 00095  Sucam Crossing B&C 6% 890 B 6% 900 C [ | 19% 2677 B 22% 3161 C 7% 1043 B 40% 5795 C 3729
138 pasture 100 00100 200 0.0500 C 75% 104 € Woods/Grass 25% 035 | | 201
64.53 field 100 00270 1493 00289 0.0094 Wetland to Wetland BCD 53% 3420 C 21% 1355 D | 14% | 903 B 10% 645 ( 1% 065 ( 1% 065 D
37127 field 100 00050 2075 00128 00355 B&( 1% 037 C 1 95% 3541  C | 3% 112 B 1% 037 (
pasture 100 00200 600 00200 700 00300 B&C 0% 914 B jods/Grass s% 091 C  Paved | 45% 823 | (
1014 00182 452 00243 157 00064 B 82% 2289 B ™ 195 B 11% 307 | B
377 00703 369 00352 | B&C | 100% 495 ] [ ||
633 0.0071 87 00690 B&C 100% 4.05 | | .
pasture 100 00400 250 0.0900 | B & C 10% 1.47 | C | 30% 0.68 C (10% paved) 60% 135 C |
us calculation
22503 brush 33 00909 1633 00196 1607 00208 2428 00179 Stream Crossing ABC 13% 2925 € 3% 675 'D 31% 6976 B 10% 2250 ( 5% 1125 D 4% 900 B 3% 675 | A 4951 B 3% 675 C 0% 000 D| 1% 225/ C 5% | 1125 ( 58.34
40 8S brush 100 0.0150 1062 00033 253 00296 B&C 48% 1961 D 27% 1103 ( 9% iGs B 10% 409 B 6% 2.45 ( 147
1267 brush 100 00330 556 00300 579 00777 I B&C | 85% 1077 13% 165 | 2% | 025 087
3.00 brush 100 0.0370 00311 81 00691 B 57% 170 B 33% 100 10% 030 057
4763 field 100 00580 00337 664 00648 B 80% 3810 B | 16% 748 B 4% 205 B 224
177 pasture 100 0.0300 0.0500 730 3 fps (velocity) B&C 6% 076 B 74% 871 B 20% | 230 | C | 1491
DOTARI 240 trees 100 00100 00100 | B 10% 024 B 90% 216 B = .56
DOTAVI 282 pasture | 100 00100 0.0100 l . B 15% 042 B 85% 240 B (woods/ paved) | | | | 387
DOTAX] 240 pasture 100 00100 0.0300 130 3 fps (velocity) | B 80% 192 B | i 88% 210 B | | i Bl 5 S i 329
DOTBVI 295 trees 100 | 00200 0.0300 370 3 fps (velocity) |/ B,C&D | 15% 044 B 10% 030 B 15% 044 D (woodsand paved) | 30% 08 C  30% 089 D | | 5.21
DOTBY1 119 -- 700 3 fps (velocity) I B 20% 024 B 40% 048 B _:mxld,\ paved) | J | 40% 048 B 1 26
DOTDCI 084 430 3 fps (velocity) | B 50% 042 B (paved) | | 50% 042 B 211
DOTDGI 071 - 400 3 fps (velocity) I B S0% 036 B (paved) I 50% 036 B 171
DRI 2393 field 100 00520 0.0367 B 39% 923 B 61% 14.70 | I 3.72
DS1 11.44 pasture 100 00140 0025 647 00286 | B 80% 915 B 19% | 217 ] 1% 011 063
DS2 11686 field 100 00340 00333 1558 00132 ! | i B&C | 25% 2922 B 6% 701 C I i i 53% 6194 B 13% 1519 C 3% 351 D 5% 5384 2168
DS3A 11786 field 101 00337 00333 1559 00131 [ B&C 125% 14733 B 106% 12493 ( 153% 18033 B 113% & C 103% D ‘ §
DS3B 118.86 field 102 00333 0.0333 1560 00131 ‘ B&C 5% 26744 B 206% 485 253% 30072 B 213% C 203% D |
DT1 5213 field 100 00030 3748 00314 815 0022 | B&C 3% 156 B 6% 30C | 6% B 26% 1355 C( I 1267
TALI 460 brush 100 00500 316 00475 746 00121 90 00111 | B 100% 460 B I i 010

Culvert Table TRSS

12/22/2011

lofl




Table 2
Culvert Design and Stream Information
Marble River Wind Farm

Culvert | Peak Flow | length Stream | Sstream
Name [cfs) {ft) Culvert Size {in) Construction Slope Culvert Type Stream l')esignation1 Class® Slope (%)
AAl 14,11 100 I@24 Minimum 0% Slope Culvert at Wetland
AEL .26 80 12 Minimum 1% Slope Typical Culvert
AGL 9.52 135 24 Minimum 1% Slope Typical Culvert
All 5.1 160 24 Match existing stream slope  |Oversize at stream  [stream, no 1D 1.0000
AL2 44.64 48 2@42 0% Slope QOversize at Stream  |wras-ase-7 2] 0.27
AM3 211.93 50 3 Arches 77 X 52 |0% Slope Oversize at stream  |anre.a/a-sii/z D 0.8700
AM4 1.51 45 12 Minimum 1% Slope Typical Culvert
AP1 0.00 45 12 Minimum 1% Slope Typical Culvert
AP2 0.28 95 12 Minimum 1% slope Typical culvert
AP3 0.00 60 12 Minimum 1% slope Typical culvert
AT1 89.6 30 4@ 30 0% Slope Oversize at Stream  |AR534-A/BST D 1.28
AW1 0.65 30 12 Minimum 0% Slope Culvert at Wetland
AW2 0.65 30 12 Minirnum 0% Slope Culvert at Wetland
AW3 0.65 30 12 Minimum 0% Slope Culvert at Wetland
AW4 0.65 30 12 Minimum 0% Slope Culvert at Wetland
AX2 44.83 35 2 arches @ 49 ¥ 33 |0% Slope Oversize at stream  JAR1037-5T/1C364-A/B-5T D 2.5700
AYL 4.35 44 3@12 Minimurn 0% Slope Culvert at Wetland
BB4 0.00 30 12 Minimum 0% Slope Culvert at Wetland
BBS 0.00 86 12 Minimum 1% slgpe Typical culvert
BB7 141.13 30 2 Arches @ 71 x 47 |Match existing stream slope  JOversize at stream  |aRs42-4-ST not on Table 7.7) 1.0300
BG2 0.67 70 12 Minimum 1% Slope Typical Culvert
BO1 0 195 18 Minimum 1% Slope Typical Culvert
BP1 5.07 100 24 Minimum 1% slope Typical culvert
BR1 2.39 S0 18 Minimum 0% slope Culvert at Wetland
BR2 2.89 50 18 [sinimum 0% slope Culvert at Wetland
BR3 1.99 50 15 Minimum 0% slope Culvert at Wetland
BS1 0.12 50 12 Minimum 1% slope Typical culvert
BS1A 20,07 50 12 Minimum 0% slope Culvert at Wetland
BY1 176 42 12 Minimurm 1% Slope Typical Culvert
BY2 6.73 55 24 Match existing stream slope Oversize at stream  |stream, no ID 1.2000
BZ2 0.68 50 12 Minimum 1% slope Typical Culvert
CC1 12,69 70 18 Minimum 1% slope Typical Culvert
CC2A 0.00 49 12 Minimum 1% Slope Typical Culvert
CH1 2.76 5¢ 18 Minimum 1% slope Typical culvert
CH1A 8.8 190 12 Minimum 1% Slope Typical Culvert
CH2 37.29 50 3@30 Match existing stream slope Qversize at Stream  JAR111A-A/8-5T (Not on Table 7.7) 1.25
CH3 2.01 60 3@12 0% Slope Culvert at Wetland
Cli 11.7 50 30 Minimum 0% slope Culvert at Wetland
cL2 117 50 30 Minimum 0% Slope Culvert at Wetland
CL3 117 50 30 Mintmum 0% Slope Culvert at Wetland
CN3 22.88 75 36 Minimum 1% slope Typical culvert
{R1 20.27 70 30 Minimum 1% Slope Typical Culvert
CT1 1.81 135 12 Minimum 1% slope Typical culvert
CT2 0.15 65 12 Minimum 1% slope Typical culvert
CT3 0.11 50 12 |M‘|n'|mum 1% slope Typical culvert
X1 3.87 30 4@ 12 lo% slope Culvert at Wetland
CX2 9.37 &5 24 Minimum 1% Slope Typical Culvert
DCt 58.34 68 i@ 30 (¥4 Slope Oversize at stream  |Paraliels AR1-A/B/ST D 1.9700
DG1 14.7 40 2@21 Minimum 0% slope Culvert at wetland
DH1 0.87 26 12 0% Slope Culvert at Wetland
DL1 0.57 45 12 Minimum 1% Stope Typical Culvert
DL2 2.24 44 15 0% Slope Culvert at Wetland
DOTAQ1 14.91 240 24 Minimum 1% Slope Typical Culvert
DOTARL 1.56 120 18 Minimum 1% Slope Typical Culvert
DOTAV1 3.87 105 18 Minimum 1% Slope Typical Culvert
DOTAX1 3.29 120 18 Minimum 1% Slope Typical Culvert
DOTBVL 5.21 160 21 Minimum 1% Slope Typical Culvert
DOTBY1 2.6 215 18 Minimum 1% Slope Typical Culvert
DOTBZ1 3.43 260 18 Minimum 1% slope Typical Culvert
DOTRC1 2.11 165 18 Minimum 1% slope Typical Culvert
DOTDG1 171 170 18 Minimum 1% slope Typical Culvert
DS1 0.63 25 12 Minimum 1% slope Typical Culvert
DSZ 2.5 25 12 Minimum 1% Slope Typical Culvert
DS3A 16.9 30 30 Minimum 1% Slope Typical Culvert
D538 16.9 30 30 [inimum 1% Slope Typicat Culvert
DT1 12.67 60 24 |Min‘|mum 1% stope Typical culvert
TALL 0.10 40 12 [Minimum 1% stope Typical culvert
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MWing Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic  Sub-Area Cuxrve
Identifier Land Use Soil Area Nuwber
Group (ac)
Aal Pasture, grassland or range {good) D .48 80
Brush - brush, weed, grass mix {good) D 23.55 73

Total Area / Weighted Curve Number 24.03 v 73

Brush - brush, weed, grass mix

Area / Weighted Curve Number

Brush - brus eed, grass mix {good) 7.09 73
Total Area / WeighteMwgurve Number 7.09 73
Brush - brush, weed, grass mix B .98 48
Brugh - brush, weed, grass ngy c 2.6 65
Brush - brush, weed, grasg D 9.4 73

peland or range {good) B
pIsh, weed, grass mix

WinTR-55, Version 1.00.00 Page 1 2/4/2008 2:34:16 PM




MWing

Sub-Area
Identifiex/

SHEET
SHALLOW
SHALLOW

Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Tiwe of Concentration Details

Flow
Length

{£t)

79
591
S02

SHEET
SHALLOW
SHALLOW

250
694

Slope
(£t/£t)

0.0088
0.0034
0.0193

0.0080
0.0170

WinTR-55, Version 1.900.00

Mannings's
n

0.800
0.050
0.050

Page

End Wetted
Area Perimeter Velocity
{sg ft) {(fr) {ft/sec)

1

Time of Concentration

Time of Concentration

Time of ConcentraWMy

2/4/2008

Travel
Time
{hr}

2:34:21 PM




MWing Marble River Wind Farm
Job# 11174823
Clinten County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-Yr
Identifier {cfs)

{hr)

REACHES
- OUTLET 29.48
{.,
i
- WinTR-~55, Version 1.00.08 Page 1 2/7/2008 2:20:35 M




MWing Marble River Wind Farm
Job #11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic  Sub-Area  Curve

Identifier Land Use Soil Area Number
Group {ac}
ARl Brush - brush, weed, grass mix (good) B 10.09 48
Total Area / Weighted Curve Number 10.09 v 48
#*

HER I BrUghrw~brashy-weed ~grags- misges o o {Goo@ - Bomats s BydGes - - 4B

~Teotal Area -/--Weighted- Curve Number. ... .cwww - . -—2.15!/ . 3 :
S mix cod

AGL 2 Pasture, grassland or range {good) B 12.76 61

Pasture, grassland or range {good} c .78 74

‘Meadow -cont. grass (non grazed) B 8.6 58

Brush - brush, weed, grass mix {good) B .78 48

Brush - brush, weed, grass mix {good) c 3.13 65

Total Area / Weighted Curve Number ' 26.05¥ 60

S==== ==

-

Pasture, grassland or range

Kadow -cont. grass {non grazed)
- brush, weed, grass mix

aLush, weed, grass mix

Total Area /[ bted Curve Number

AG4 Pasture, grassland or rang®
Meadow -cont. grass (non grazeM
Brush - brush, weed, grass mix
Brush - brush, weed, grass mix

Total Area / Weighted Curve Nuwj
AGH Meadow -cont. grass (ng

Brush - brush, weed g#frass mix {good}
Brush - brush, wegl; grass mix {(goad)

oW

Total Area /gMeighted Curve Number

~cont . grass (non grazed)
flow -cont. grass (non grazed)
ush - brush, weed, grass mix

Onw

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00 Page 1 2/4/2008 2:36:05 PM
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MWing Marble River Wind Farm
Job #11174823
Clinton County, New York

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length  Slope n Area Perimeter Velocity Time
(ft) (Et/£L) (sq £t} (fr) (ft/sec) (hr)

ARl
SHEET 100 0.0600 0.240 0.173
SHALLOW 846 0.0160 0.050 0.115
SHALLOW 232 0.0185 0.050 0.029
Time of Concentration .317

. SHBE .. 100 0.0100 0.800 , GD3er
SHALLOW e < BB 208, e 0050 0.011
SHALIOF™ ™" 110 0.0545 "6’:‘030~:-m~.ﬁ.,‘,,%_‘m 0.008

Time of Concentraticd = ' -.949
E4 : ___-----J.
SHEET 100 0.470
SHALLOW 138 0.016
SHALLOW 0.077
Time of Concen

AGL, %~
SHEET 100 0.0300 0.240 0.229
SHALLOW 86 0.0698 0.050 0.006
SHALLOW 1321 0.0158 0.050 0.180

Time of Concentration .415

Concentration

SHALLOW

S

WinTR-55, Version 1.00.00 Page 1 2/4/2008 2:36:11 PM
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e MWing Marble River Wind Farm
Job #11174823
Clinton County, New York
Hydrograph Peak/Peak Time Table '
Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-Yr
Identifier {efs)
(hr)
SUBAREAS
AE1 0.26 V°
12.49
a
174
12.74
AGL 9 9.52¢" AGL REMINED (aG) RECEIVES Full F'LD\A))
12.18

REACHES
OUTLET 38.22
N WinTR-55, Version 1.00.08 Page 1 2/7/2008

2:30¢:16 PM
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MWing ' Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area lLand Use and Curve Wumber Details

Sub-Area . Hydrologic  Sub-Area Curve
Identifiex Land Use Soil Area Number
Group {ac)
ALl Paved parking lots, roofs, driveways B 124 28
Pasture, grassland or range {good) B 4.21 61
Meadow -cont. grass {(non grazed) B 8.05 58
Total Area / Weighted Curve Number 12.38\/ 59
A2 Meadow -cont. grass {non grazed) B 4.13 58
Brush - brush, weed, grass mix {good) A 70.25 30
Brush - brush, weed, grass mix (gocd) B 61.98 48
Brush - brush, weed, grass mix (good) c 123.97 65
Brush - brush, weed, grass mix {good} D 152.9 73
Total Area / Weighted Curve Number 413.23‘/ 59

Total Area / Weighted Curve Number

AM3 Brush - brush, weed, grass mix (good) A 18.42 30
Brush - brush, weed, grass mix {good) B 92.09 48
Brush - brush, weed, grass mix (good} C 202.59 65
Brush - brush, weed, grass mix {good) D 607.78 73
Total Area / Weighted Curve Number 920.88/ 68
AM4 Paved parking lots, roofs, driveways B .227 98
Pasture, grassland or range (good) B .45 61
Meadow -cont. grass {non grazed) B 3.18 58
Brush - brush, weed, grass mix {good) B 68 48
Total Area / Weighted Curve Number 4.54’/ 59
AP1 Brush - brush, weed, grass mix {good) A 7.4 30
Total Area / Weighted Curve Number 7.4/ 3o
APZ2 Brush - brush, weed, grass mix {gocod) A 1.35 30
Brush - brush, weed, grass mix {good) C 2.2 65
Total Area / Weighted Curve Number 3.55‘/ 52
AP3 Brush - brush, weed, grass mix {good) A 1.73 30
Total Area / Weighted Curve Numbex 1.73\/ 30

WinTR-55, Version 1.00.00 Page 1 2/4/2008 2:36:28 PM
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13
o MWing Marble River Wind Farm
Job# 11174823
Clinton County, New York
Sub-Area Time of Concentration Details
Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(£t) (fe/fe) {sq ft) (fr) (ft/sec) (hr)
ALl
SHEET 100 0.0570 0.240 0.177
SHALLOW in} 0.0515 0.9050 0.023
SHALLOW 267 0.0599 0.050 0.019
CHANNEL 295 0.0102 0.070 4.07 B.75 1.302 0.063
Time of Concentration 0.282
AL2
SHALLOW 4456 0.0027 0.050 1.476
SHALLOW 2584 0.0155 0.050 0.357
CHANKEL 1354 0.0118 0.070 4.70 8.74 1.528 0.246
Time of Concentration 2.079

SHEET 52 0.0269 0.011 0.012
SHALLOW 6938 0.011s 0.050 1.100
SHALLOW 1462 0.0028% 0.050 0.467
CHANNEL 4544 0.01589 0.070 4.70 8.74 1.775 0.711
Time of Concentration 2.29
et L

AM4
SHEET 100 0.1050 0.800 0.363
SHALLOW 382 0.0406 0.050 0.033
Time of Concentration .3%6

APL
SHEET 100 0.0270 0.800 0.625
SHALLOW 688 0.0278 0.050 0.071
Time of Concentration .696

AP2
SHEET 100 0.05580 0.800 0.470
SHALLOW 325 0.0846 0.050 0.019
SHALLOW 324 0.0324 0.050 0.031
Time of Concentration 0.520
o =as=s=e==

WinTR-55, Version 1.00.00 Page 1 2/4/2008 2:36:32 PM
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Miing Marble River Wind Farm
Jobft 11174823
Clinten County, New York

Sub-Area Time of Concentration Details {continued)

Sub-Area Flow Manningsts End Wetted Travel
Identifier/ ©Length =~ Slope n Area Perimeter Velocity Time
{£t) (fr/ft) {sq £t} {ft) (£t/sec) (hr)
AP3
SHALLOW 180 0.1333 0.450 0.008
SHALLCW 147 0.028s 0.050 0.015
Time of Concentration 0.1

Time of Concen

1“%;;;;E£“hh“hhh1¢7@*““@%021§mmMwm0.070 4.70 A.75 D 75

o as e i V.
SCHANNET.. 20 BBmmronGor G OB U e, 70 .75 1.979 0.152
et ey, e
Time of Concentration ~~ 0.327
WinTR-55, Version 1.00.00 Page 2 2/4/2008 2:36:33 PM
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Ko MiHing Marble River Wind Farm
Job# 11174823
Clinton County, New York
Hydrograph Peak/Peak Time Table
Sub-Area bPeak Flow and Peak Time (hr) by Rainfall Return Peried
or Reach 10-Yr
Identifier {cEs)
(hr}
SUBAREAS
ALL 5. 10‘/
12.11
AL2 44 .64 /
13 .46
‘ 15 . F
AM3 211.93 7
13.55
; aM4 1.5
12.18
AP1 .00V
n/a
ARZ 0.28 ‘/
12.36
/ AP3 .00 J
. n/a
e — L s S
kPl
REACHES
QUTLET 260.10
\\{.-:"-
WinTR-55, Version 1.00.08 Page 1 2/7/2008 2:38:27 PM
T ————— e — _— — -
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MWing Marble River Wind Farm
Job#t 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic
Identifier Land Use Soil
Group

AR2 assland or range
Meadow -conts
Brush - brush

al Area / Weighted Curve Number

Sub-Area
Area

Page H -f g1
@{15 J

Curve
Numberx

AT1 Meadow -cont. grass (non grazed) B 14.61 58

Meadow -cont. grass (non grazed) b 9.74 78

Brush - brush, weed, grass mix (good} A 2.44 30

Brush - brush, weed, grass mix (good) B 7.31 48

Brush - brush, weed, grass mix {good) D 209.43 73

Total Area / Weighted Curve Number 243 53¢/’ 71

AV IrmesnmPavedoparking-tot sy roofay driveways B G199 58
PastureTgrassland-or-range {goad) B 186 Gl

=Bl 6 R e A ST A S SR {good} 2 404 55
“Brustr=—ibrusto—weed;grass-mis {oood} B o et 73
—--Total-Area—/Weiahted Curve-Numbox 133984, 2

AWl,2 Brush - brush, weed, grass mix {good) B .46 48
Brush - brush, weed, grass mix . {(good) c 1.711 65

Total Area / Weighted Curve Number 2 17¢, 61
=ARl-mesesePasturer-graseland-or-range : (goed) B B2 =
~Pasture—grassland-or-range {good) D 3 8-
~ITUTEIATTa /—Wetghted-Curve—fumber 382 -

AX2 Pasture, grassland or range {good) B 3.38 61
Meadow -cont. grass (non grazed) B 16.92 58

Meadow -cont. grass (non grazed} c 94.76 71

Brush - brush, weed, grass mix {good) A 47.38 30

Brush - brush, weed, grass mix {gcod) B 50.76 48

Brush - brush, weed, grass mix {good) C 6.77 65

Brush - brush, weed, grass mix {good) D 118.5 73

Total Area / Weighted Curve Number 338 47V/ 62

d or range
Pasture, grasslan
Meadow -cont. ara
Mead,

S8 (non grazed)

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00 Page 1

2/4/2008

2:39:07 PM




MWing Marble River Wind Farm

Job# 11174823

Clinton County, New York

Sub-Area Land Use and Curve Number Details {continued)

Sub-Area

Sub-Area
Area
{ac)

'Eq6r€ Y "(T; Y7
I

Curve
Number

Hydrolegic
Identifier Land Use Soil
: Group
AY1 Pagture, grassland or range (good) B
Pasture, grassland or range {good) C
Meadow -cont. grass (non grazed) B
Brush - brush, weed, grass mix {good} B
Brush - brush, weed, grass mix {good) c
Total Area [/ Weighted Cuxve Number
WinTR-55, Version 1.00.00 Page 2

2/4/2008

2:39:07 PM




MWing

Sub-Area

Identifier/

Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Time of Concentration Details

Slope

(fr/fr)

© Mannings's

n

End Wetted
Area Perimeter Velocity
(sq £t) {(ft) (ft/sec)

Travel
Time
(hr)

Time of

AT1
SHEET 100 0.0110 0.800 0.895
SHALLOW 2151 0.0258 0.050 0.231
SHALLOW 2875 0.0094 0.050 0.511
Time of Concentration 1.637

L% =
SHEET TG 0029 0808 1145
SHALTOW T (Vv v i i T 050 O—La4
~SRATR N 2580136 D350 0038
~—-me—of~CoRCeREL AL HER————e 2055

AWl,2

SHEET 90 0.0244 G.BGO ) 0.598
SHALLOW 205 0.0488 0.050 0.016
SHALLOW 343 0.0181 0.050 0.044
Time of Concentration .658

ELEN
SHEERT 28 034 0248 G196
CHANNEE 283—5-r3071 L 4320 -5 1192 G066-
e RO G ORGP i OR———R

AX2
SHEET 48 0.0125 G.800 0.473
SHALLOW 670 J.0179 0.4050 9.086
SHALLOW 3998 0.0016 0.050 1.721
CHANNEL 852 0.0115 0.0470 470 8.75 1.507 0.157
Time of Concentration 2.437

WinTR-55, Version 1.00.00

Page

2/a/2008

2:39:12 PM
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MWing

Marble River Wind Farm

Job# 11174823
Clinton County, New York

Sub-Area Time of Concentration Details {continued)

Mannings*s

n

{

End Wetted
Area Perimeter Velocity
sq ft) (£t} (ft/sec)

Travel

Sub-Area Flow
Identifier/ Length Slope
{fr) (fe/ft)
AY1
SHEET 72 0.0236
SHALLOW 300 0.0277
SHALLOW 479 G.0094

WinTR-55, Version 1.00.00

0.800
¢.050
0.050

Page

2

Time of Concentration

Time of Concentration

2/4/2008

2:39:12 PM




Marble River Wind Farm
Job# 11174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Flow and Peak Time (hr) by Rainfall Return Period

ngc ft?ﬁﬂf EE??’

MWing
Sub-Area Peak
or Reach 10-Yr
Identifier {cfge)
(hx)
SUBAREAS
QHEF.-.---...U!54
L
AT1 89.60
12.94
r:yisn et e )
L T 3
AW1,2 0.65
12.38
AL 2
Ly
AX2 44 83
’ 13.69
e e
.
AY1 4,35
12.34
REACHES
OUTLET 177.43

WinTR-55, Version 1.00.00 Page

1

2/4/2008

2:39:01 PM




MWing Marble River Wind Farm

Job# 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrolegic Sub-Area
Identifier Land Use 80il Area
Group {ac}

ol - brush, weed, grass mix
brush, weed, grass mix

Tokal Area ighted Curve Number

Pasture, grassland or ran®

Meadow -cont. grass (non gra

Total Area / Weighted Curve Number

BB 4 Brush - brush, weed, grass mix {goad) A 1.53
Brush - brush, weed, grass mix {good) B 5.413
Total Area / Weighted Curve Number 6.94v/

BBS Paved parking lots, roofs, driveways A 227
Pasture, grassland or range {good) A .91
Brush - brush, weed, grass mix {good) A 6.43
Total Area / Weighted Curve Number 7.57v

BBG Brush - Do g mix {good) A ————
Brush - brush, weed, gra Giaad .72

g gignhted Curve Number
BC1 Brush - brush, Wwoeon

Brush - brush, weegd

/ Weighted Curve

WinTR-55, Version 1.00.00 Page 1 2/4/2008

Curve
Number

2:47:21 PM
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MWing

Sub-Area
Identifier

SHEET
SHALLOW
SHALLOW

BBS
SHEET
SHALLOW
SHALLOW
CHANNEL

Marble River Wind Farm
Jobf# 11174823
Clinton County, New York

Sub-Area Time of Concentration Details

84
160
619

Mannings's
n

End
Area

0.0417
0.0375
0.0137

0.0160
0.0172
0.0570
0.0076

WinTR-55, Version 1.00.00

0.800
0.0590
0.050

0.800
0.050
0.050
0.070

Page

i

Wetted
Perimeter Velocity

Time

of Concentration

of Concentration

of Concentration

of Concentration

8.75 1.231

of Concentration

2/4/2008

i”a\qt &0 of Y45
I

Travel
Time

2:47:25 PM




MWing

Hydrograph Peak/Peak Time Table

Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Peak Flow and Peak Time {hr]} by Rainfall Return Period
or Reach 10-Yrx
Identifier {cfs)

{hr}

BE@. 4 .00 v
n/a
BRES .00 v
n/a
] R
{
' REACHES
OUTLET 13.80

|
I
|
|
WinTR-55, Version 1.900.00

Page

1

2/4/2008

2:47:16 PM




MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-Yr
Ydentifier - (cfs)
{(hr}
,SUBAREAS
BB7 141.13
12.40
REACHES
QUTLET 141.13

WinTR-55, Version 1.00.08 Page 1 2/11/2008 10:38:30 AM
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' MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York
Sub-Area Land Use and Curve Nuwber Details
Sub-Area Hydrologic  Sub-Area  Curve
Identifier Land Use Soil Area Number
Group {ac}
BB7 Pasture, grassland or range {good) A 3.66 39
Pasture, grassland or range {good) C 10.99 74
Meadow -cont. grass (non grazed) c 10.99 71
Brush - brush, weed, grass mix {good) A 32.97 30
Brush - brush, weed, grass mix {good} B 10.99 48
Brush - brush, weed, grass mix {good} C 172.16 65
Brush - brush, weed, grass mix {good) D 124.54 73
Total Area / Weighted Cuxve Number 366.3 64
{
WinTR-55, Version 1.0¢.08 Page 1 2/11/2008 10:38:37 aM
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1S

Travel
Time
(hz)

MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York
Sub-Area Time of Concentration Details
Sub-Area Flow Mannings's End Wetted
Identifier/ Length Slope n Area Perimeter Velocity
{Ef) (£t/£e) (sq £t} {fe) (ft/sec)
BB7
SHEET 100 0.0262 0.240
SHALLOW 2501 0.0358 0.050
SHALLOW 1130 0.0088 0.050
CHANNEL 135 0.031s8 0.070 1.25 10.10 0.938
Time of Concentration
{‘.
£
k&;;‘ﬁ :
WinTR-55, Version 1.00.08 Page 1 2/11/2008

10:38:42 AM




MWing

Sub-Area
Identifier

BG2

s

Marble River Wind Farm
Job# 11174823
Clinton County, New York
Sub-Area Land Uge and Curve Number Details

Hydrologic
Land Use Soil

Brush - bxl}

Total Area / Weighted Cul

Paved parking lots, roofs,
Pasture, grasgssland or rapgg
Brush - brush, weeg

fed, grass

rea / Weighted Curve Number

Pasture, grassland or range (good) B
Meadow -cont. grass (non grazed) B
Brush - brush, weed, grass mix {good) B

Total Area / Weighted Curve Number

GragS AN DL~ range e -{gOOE) = ~ B

Sub-Area

Pa@«fi{ of 4F7

€HHUW”“UﬁHE—@ﬂ?SE (non-grazed) B

{orond) B
v

Pasture, grassland or {good) A
Pasture, grassland or range ’
Brush - brush, weed, grass
Brugh - brush, weed, grass
Brush - brush, weed, grass
Brush - brush, weed, grass

Total Area / Weighted

- brush, weed, grass mix

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00 Page 1

2/4/2008

2:49:50 PMm
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MWing Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Time of Concentraticn Details

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity  Time
(£t) (£t/Et) {aq £t} {£t) (£t /sec) {hr)

ime of Concentration

BG2
SHEET 100 0.0110 0.240 . 0.342
SHALLOQW 1141 0.0066 0.050 0.242
SHALLOW 265 0.0098 0.050 0.045
Time of Concentration .63

Concentration

0.0%120
0.0388
0.0131%

Time of Concentration

WinTR-55, Version 1.00.00 Page 1 2/4/2008 2:49:55 PM




MiWing Marble River Wind Farm
Job# 11174823
Clinton County, New York

Hydrcgraph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time {(hr) by Rainfall Return Period

or Reach 10-Yr
Identifier {cfs)
{hx}

Fage $7 of 451
283

semsve—— /
—

REBCHES

OUTLET 19.84

WinTR-55, Version 1.00.00 Page 1

2/4/2008

2:49:44 PM




(*/ MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York
Sub-Area Land Use and Curve Number Details
Sub-Area Hydrologic
Identifiex Land Use Soil
Group
BO1 Brush - brush, weed, grass mix (good) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00 Page 1

2/4/2008

4:53:12 PM




MSteblein Marble River Wind Parm
Job#t 11174823
Clinton County, New York

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(£t) (£E/£t) {sq ft) (ft) (ft/sec) (hr)
BO1
SHEET 73 0.0288 0.400 0.272
SHALLOW 66 0.1212 0.050 0.003
SHALLOW 36 0.0056 0.050 0.008
Time of Concentration 0.283

WinTR-55, Version 1.00.00 Page 1 2/4/2008 4:53:17 PM




MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-Yr
Identifiex (cfa)
(hr)
SUBAREAS J
BOL Q0
n/a
REACHES
COUTLET .00

[

WinTR-S5, Version 1.00.00 Page 1 1/28/2008 1:02:08 PM




MWing Marble River Wind Farm
Job# 111174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Paae 19 of 457
32

Sub-Area Hydrologic  Sub-Area Curve
Identifier Land Use Soil Area Number
Group {ac)
BP1 Pasture, grassland or range {good) B .57 6l
Pasture, grassland or range {good}) c .48 74
Meadow -cont. grass (non grazed) B 2.99 58
Meadow -cont. grass (non grazed) c 4.04 71
Total Area / Weighted Curve Number 8.08‘/ 66
o
ture, grassland or range (good) cC b 74
asse (non grazed) gnamaie .6 58
Meadow -cont. g c 1.21 71
Brush - brug c .333 65

Area / Weighted Curve Number

BEZ-~ne - ~Paved-parking~lotsy -roofsy-driveways

Brugheeebrushwoad—~grass-nix {gecd)

-]

imush_~4mau#thQadrquasumax~nwwmdgeedh«wmA%m'wwmmu%6 #&&»mmwww&&

TSl ALR funfllz ighted. Qurve.liunbax il 19 52

BR1,2 Pasture, grassland or range (good) A 1.16 39
Pasture, grassland or range {good) D 1.7 80

Brush - brush, weed, grass mix (goed) D -354/ 73

Total Area [ Weighted Curve Number 3.21 64

BR3 Paved parking lots, roofs, driveways A .14 28
Pasture, grassland or range (good) A 7.13 39

Pasture, grassland or range (good) D 2.99 80

Brush - brush, weed, grass mix {good) A .29 30

Brush - brush, weed, grass mix {good) B .853 48

Brush - brush, weed, grass mix (good) C 2.85%/ 65

Total Area / Weighted Curve Number 14.28 54

BS1 Paveqd parking lots, roofs, driveways A .68 o8
Pasture, grassland ox range {good) A 3.94 39

Pasture, grassland ox range {goed) B 2.04 61

Meadow -cont. grass (non grazed) A 4.9 30

Meadow -cont. grass {non grazed) B 2.04 58

Total Arxea / Weighted Curve Number 45

Pasture, g
Pagture, grassland QY rang
Meadow -cont. grass
Meadow -co

non grazed)
ush, weed, grass mix {gocd)
tush - brush, weed, grass mix {(good)

~ WinTR-55, Version 1.00.00 Page 1

2/4/2008

2:56:35 PM




MWing

Sub-Area
Identifier/

Marble River Wind Farm
Job# 111174823
Clinten County, New York

Sub-Area Time of Concentration Details

Flow
Length
(£r)

Slope
(ft/fr)

Mannings's
n

Travel
Time

(hr)

100
717
g2

0.0100
0.0156
6.0348

0.240
0.050
0.050

End Wetted
Area Perimeter Velocity
{sg ft) (fr)} {ft/zec)
Time of Concentration

Concentration

Paae # of y&
33

S @
a2

B
4 th
W o

D @

»
&
G O
@& D

th n

BR1,2
SHEET
SHALLOW
SHALLOW

BR3
SHEET
SHALLOW
SHALLOW

BS1
SHEET
SHALLOW
SHALLOW

22
104
442

89
591
824

100
224
1020

0.1045
¢.0769
0.0057

0.0337
0.0237
0.0085

0.0200
0.90179
9.0108

WinTR-55, Version 1.00.00

0.240
0.050
0.050

0.240
0.050
0.050

0.240
0.050
¢.050

Page

Time

Time

Time

Time

1

of Concentraticn

of Concentration

of Concentration

of Cencentration

2/4/2008

¢.199
0.066
0.154

2:56:39 PM




i MWing Marble River Wind Parm
. Jobi# 111174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-¥r
Identifier {cfs)

(hr)

S

BR1,2 2.89
12.02

BR3 1.99
12.24

BS1 9.12V
13.76

REACHES

OUTLET 39.07

WinTR-55, Version 1.00.08 Page 1 2/8/2008 7:55:49 MM




Dan McDaid Marble River Wind Farm
Culvert Design
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-¥r
Identifier {cfs)
(hr)
SUBAREAS
BS1A 20.07
12.14

Sub-Area Time of Cohcentration Details

Bsla
SHEET 100 0.0100 0.150
SHALLOW 1370 0.0200 0.050

Time of Concentration

15 oF




1H0R

Dan McDaid Marble River Wind Farm
Culvert Design
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-aArea Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-Yr
Identifier {cfs)
{hr}
SUBAREAS
BS1a 20.07
12.14

Sub-Area Time of Concentration Details

BS1Aa
SHEET 100 0.0100 0.15¢ 0.244
SHALLOW 1370 0.0200 0.05¢ 0.167
Time of Concentration 0.411
Sub-Area Land Use and Curve Number Details
Sub-Area Hydrolegic Sub=-Area Curve
Identifier Land Use Scil Area Mumber
Group {ac)
BS1Aa Paved; curbs and storm sewers C .6 98
Pasture, grassland or range (fair) C 11.23 79
Woods - grass combination (fair) C 65 76
Total Area / Weighted Curve Number ‘ 12.48 80




MWing Marble River Wind Farm
Job# 1174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

‘Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Number

Pasture, grassland or range

{good) D

Meadow -cont. grass {(non grazed) A
) weed, grass mix {good) A
- brush, weed, grass mix (good) B
{good) b

e Rast e g rasslands -8
Meadow—=contgrass—t

TFotal-Area-—L Weightad

Pasture, grassland or rangg
Pasture, grassland or
Brush - brush, weed

Mgalow -cont. grass (non grazed)
Erush - brush, weed, grass mix

Total Area / Weighted Curve Number

BY1 Pasture, grassland or range {good) B 2.6 61
Meadow -cont. grass (non grazed) B 3.91 58
Total Area / Weighted Curve Number 6.51J' 59
BY2 Pasture, grassland or range {good) c 4.28 T4
Pasture, grassland or range {good) D 71 8¢
Meadow -cont. grass (non grazed) [ 36 71
Brush - brush, weed, grass mix {good) B .119 48
Brush - brush, weed, grass mix {good} C 4.4 65
Brush - brushk, weed, grass mix {good) D 2.02 73
Total Area [ Weighted Cuxrve Number 11.89V( 71

grassland or range

ing lots, roofs, driveways

Pasture, grassland or range (good)

WinTR-55, Version 1.00.00 Page 1

2/a/2008 2:59:56 PM
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MWing Marble River Wind Parm
Job#t 1174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details {continued)

Sub-Area Hydrologic Sub-Area Cuxve
Identifier Land Use Scil Area Humber
Group {ac)

Brush - brush, weed, gras

rea [/ Weighted Curve Number

BZ2 Meadow -cont. grass (non grazed) B 2.2 58

Brush - brush, weed, grass mix {good} B 2.203 48

Brush - brush, weed, grass mix (good) D .838 73

Total Area / Weighted Curve Number 5.254/ 56
WinTR-55, Version 1.00.00 Page 2 2/4/2008 2:59:56 PM
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MWing Marble River Wind Farm
Job# 1174823
Clinton County, New York

Sub-Area Time of Concentration Details

Sub-Area Flow Manningsts End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(£8) (ft/£e) {sg ft) (£t) {fr/sec) (hr)

0.0050
502 0.0072 0.050
0.0213 0.058

Time of Concentra 1.468
t - Ly ]
SHALLOW 0.035
0.017

Time of Concentration 38
0.184
0.019
0.089
Time of gcentraticn .292
0.230
0.045

@Roentration N

BY1
SHEET 100 0.0050 0.240 0.468
SHALLOW 310 0.0210 0.050 0.037
SHALLOW 349 0.0420 0.050 0.029
Time of Concentration .534
BYZ2

SHEET . 3100 0.0170 0.800 0.752
SHALLOW 209 0.0254 0.050 0.023
CHANNEL 693 0.0087 0.070 4,70 8.75 1.310 0.147
Time of Concentration .922

BY3
SHALLOW
SHALLO

Time of

WinTR-55, Version 1.00.00 Page 1 2/4/2008 3:00:01 PM




o MWing Marble River Wind Farm
Job# 1174823
Clinton County, New York
Sub-Area Time of Concentration Details (continued}
Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(£t) {£t/ft) (sq ft) (ft) (ft/sec) (hr)

59
0.0233

0.0890

Time of Concentrat 2
BZ2
SHEET 100 0.0210 0.800 0.691
SHALLOW 477 0.0084 0.050 0.090
SHALLOW 670 0.0261 0.050 0.071
Time of Concentration 0.852
{
WinTR-55, Version 1.00.00 Page 2 2/4/2008 3:00:01 PM




MWing Marble River Wind Farm
Job# 1174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr} by Rainfall Return Period

or Reach 10-Yr
Identifier {cfs)
{hx)

REACHES

OUTLET 17.33

WinTR-55, Version 1.00.08 Page 1

2/8/2008

8:02:13 AM




MWing - Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydreleogic  Sub-Area  Curve
Identifier Land Use Soil Area Number
Group (ac)

Brush - brush, weed, grass mix
Brush - brush, weed, grass mix

Area / Weighted Curve Number

Pasture, assland or range
Pasture, gMggsland or range
Brush ~ brusMy weed, grass mix

Total Area / WelWgted Curve Number

goad)
(good}

CBl,2,3

Pasture,

grass (non grazed)
Meadow -cgff. grass (non grazed)
Meadow ont. grass {(non grazed}
-cont. grass (non grazed)

- brush, weed, grass mix

- brush, weed, grass mix

- brush, weed, grass mix

- brush, weed, grass mix

Area / Weighted Curve Number

cc1, @B Meadow -cont. grass (non grazed) B 15.4 58
Meadow -cont. grass (non grazed) C 10.26 71
Total Area / Weighted Curve Number 25.66‘/ 63

t. grass (non grazed)
gass (non grazed)

grassland or range
- brush, weed, grass mix

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00 Page 1 2/4/2008 3:04:46 PM




MWing Marble River Wind Farm
Jobi 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details (continued)

Sub-Area Hydrologic Sub-Area  Curve
Identifier Land Use Soil Area '  Number
Group {ac)

Meadow =-cont.

Meadow -Cgg .08 71
Brygg (god¥ 1.27 30

sh - brush, weed, grass mix {good) 48
Brush -~ brush, weed, grass mix {good) 65

Total Area / Weighted Curve Number

CH1 Meadow -cont. grass (non grazed) B 28 58
Meadow -cont. grass (non grazed) c 28 71
Brugh - brush, weed, grass mix {gocd) B 27 48
Brush - brush, weed, grass mix {good)} C 5.21 65
Total Area / Weighted Curve Number 7.04‘/ 62
WinTR-55, Version 1.00.00 Page 2 2/4/2008 3:04:46 PM
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MWing Marble River Wind Farm
Jobit 11174823
Clinton County, New York

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings's End Wetted ‘Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
{(£t) {(£t/ft) {(sq ft) (£t) (ft/sec) (hr)

Time of Concentratiop

Cla
SHEET
SHALLOW
SHALLOW

ime of Concentration

CAl
SHEET
SHALLOW
SHALLOW

pricentration

CBl,2,3
SHEET
SHALLY

of Concentration

CCl, ab
SHEET 100 0.0200 0.240 0.269
SHALLOW 865 0.01s82 0.050 0.117
SHALLOW 477  0.0273 0.050 0.050

Time of Concentration .436

B of Concentration

0.0242
0.0161

Time of Concentration

WinTR-55, Version 1.00.00 Page 1 2/4/2008 3:04:51 PM
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Marble River Wind Farm

MWing
Job# 11174823
Clinton County, New York
Sub-Area Time of Concentraticn Details (continued)
Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
{fx) (ft/ft) (sq £t) {fe) (£t/sec) (hr)

Time of Concent

CH1
SHEET 160 0.0060 0.240 0.436
SHALLOW 253 0.0138 0.050 0.037
SHALLOW 388 0.0155 0.050 0.054
Time of Concentration .527
WinTR-~55, Version 1.00.00 Page 2 2/4/2008 3:04:51 PM
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MWing Marble River Wind Farm
Job# 11174823
Clinton County, New York
Hydrograph Peak/Peak Time Table
Sub-Area Peak Flow and Peak Time {(hr) by Rainfall Return Period
or Reach 10-Yr

Identifier {cfs)
(hr}

M‘/
r—3

CH1 2.76‘/
12.26

REACHES

QUTLET 144.36

WinTR-55, Version 1.00.08 Page 1 2/8/2008 8:13:12 AM
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MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic  Sub-Area  Curve
Identifier Land Use Soil Azea Number
Group {ac)
CcC2Aa Meadow -cont. grass (non grazed) c .28 71
/

Total Area [/ Weighted Curve Number

Meadow -cont.
Meadow -cont. grass |

eighted Curve Number

WinTR-55, Version 1.00.00 Page 1 2/4/2008 3:12:37 PM




MSteblein

Marble River Wind Farm
Job# 11174823
Clinton County, Wew York

Sub-Area Time of Concentration Details

Sub-Area Flow Mamnings’'s End Wetted Travel
Identifierx/ Length Slope n Area Perimeter Velocity Time
{£t) (£r/£t) {ag Ft) (ft) (ft/sec) {hx)
CC2a
SHEET 100 0.0220 0.170 0.197
SHALLOW 14 0.0140 0.050 0.002

Time of Concen

WinTR-55, Version 1.00.00 Page 1

2/4/2008

3:12:41 PM




MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr} by Rainfall Return Period
or Reach 10-¥r
Identifier (cfs)
{hr)
SUBAREAS ‘/
CC2A .00
n/a
cegg---llllllul..i5V/
il
REACHES
s
\
WinTR-55, Versionr 1.00.00 Page 1 2/4/2008 3:12:30 PM
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Dan McDaid Marble River Wind Farm
Culvert Design
Clinten County, Wew York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-¥r
Identifier (cfs)
{hr)
SUBAREAS
CH1A 4.56
12.17
CH3 2.01
12.12

Marble River Wind Farm
Culvert Design
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Secil Area Number
Group {ac)
CH1A Gravel (w/ right-of-way) B .39 85
Pasture, grassland or range (fair) R 3 69
Pasture, grassland or range (fair) C 1 79
Total Area / Weighted Curve Number 4.39 73
CH3 Pasture, grassland or range {fair) Q .34 79
Weoods - grass combination (fair) C 1.064 76
Total Area / Weighted Curve Number 1.38 77

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(ft) (Et/ft) {sq f£t) {ft) (ft/sec) {hr)
CH1A
SHEET 100 0.0100 0.240 0.355
SHALLOW 850 0.0200 0.050 0.103
Time of Concentration 0.458
CH3
SHEET 100 0.0100 0.240 0.355
SHATLOW 200 0.0200 0.050 0.024
Time of Cohgentration 0.379




TN

MSteblein Marble River Wind Farm
Joeb#t 11174823
Clinton County, Wew York

Sub-Area Land Use and Curve Number Details

Sub-Area
Identifier Land Use
CH2 Meadow -cont. grass (non grazed)

Meadow -cont. grass (non grazed)
Brush - brush, weed, grass mix
Brush - brush, weed, grass mix

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00

{good)
{good)

Hydrologic
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MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Time of Concentration Details

Mannings's

Sub-Area Flow
Identifiex/ Length Slope
{fE) (Et/fE)
CH2
SHEET 75 0.0267
SHALLOW 1236 0.0097
CHANNEL 1368 0.0095

WinTR-55, Version 1.00.00

0.1%¢
0.050
0.070

Page

End Wetted Travel
Area Perimeter Velocity Time
(agq £t) {£t) {fr/sec) {hr)
3
G.145
0.216
1.25 I0.10 0.515% 0.738
Time of Concentration 1.099
!
1 2/12/2008 11:53:02 AM
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MSteblein Marble River Wind Farm
Jobi#t 11174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hxr) by Rainfall Return Period
or Reach 10-Yr
Identifiex {cfe)
(hx)

SUBAREAS
CH2 37 29‘/

12.70
REACHES
QUTLET 37.29

WinTR-55, Version 1.00.00 Page 1 2/12/2008 11:52:52 AM




MSteblein Marble River Wind Farm
Jobf# 11174823
Clinton County, New York

Sub-~Area Land Use and Curve Number Details

Sub-Area Hydrclogic  Sub-Area  Curve
Identifier Land Use Soil Area Number
Group (ac)

CLl,2,3 Meadow ~-cont. grass (non grazed) B 8.96 58
Meadow -cont. grass {non grazed) c 6.4 71
Brugh - brush, weed, grass mix {good) c 34.56 65
Brush - brush, weed, grass mix {good) D 14.08 73
Total Axea / Weighted Curve Number 64.64\/ 66

g Ao
Brush - brush, weed

(" Total Area / Weighted Curve Number
CN3 Paved parking lots, roofs, driveways cC 37 ag
Pasture, grassland or range {(goed) c 37 74
Meadow -cont. grass {non grazed} B 1.12 58
Meadow -cont. grass {non grazed) c 35.41 71
Total Area / Weighted Curve Number 37-27V// 71

@N‘!L...__“mhm Paved parking lots, roofs, driveways
-cont. grass (non grazed)
Meadow -cOHt+—grags {non grazed)

Brush - brush, weed, S0

Bzush - brush, weed, grass

Brush - brush, weed

Tak Tea /[ Weighted Curve Numbex
CT1 Pasture, grassland or range {good) B 1.95 61

Meadow ~-cont. grass {non grazed}) B 3.07 58

Brush - brush, weed, grass wmix {good) B 22.89J/ 48

Total Area / Weighted Curve Number 27.9%1 50
WinTR-55, Version 1.00.00 Page 1 2/12/2008 10:01:25 AM
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MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details {(continued)

Sub-Area Hydrologic  Sub-Area  Curve
Identifier . Land Use Soil Area Number
Group {ac)
CT2 Brush - brush, weed, grass mix {good) B 4.95 4B
Total Area / Weighted Curve Number ‘ a.05/ 48
CT3 Brush - brush, weed, grass mix (good) B 4.05 48
Total Area / Weighted Curve Number 4.05‘//’ 48

aved parking lots, roofa, driveways c L L
eg4“n‘_hm—ihﬁﬁﬁfffTﬁﬁnﬂrﬁﬂw&a s mix (goad I W T 48

i d,..gras .
gighted Curve Number .WMh"“"ﬁfﬁﬁﬁgéi—uﬁz_

roofs, driveways

Pasture, grassla 61
Pasture, grasslan 74
g (non grazed) 71

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00 Page 2 2/12/2008 10:01:25 AM




MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings's End Wetted Travel
Identifiexr/ Length Slope n Area Perimeter Velocity Time
(£t) {£L/£Et) ) . (sqg f£t) (£t} (ft/sec) {hr)

cL1,2,3
SHEET 100 0.0270 0.240 0.239
SHALLOW 1493 0.0289 0.050 0.181
SHALLOW 1013 0.0054 0.050 0.180
. Time of Concentration .57

SHEET ] 0.0250
SHALLOW - 0.0124
SHALLOW R 0250

of Concentration

CN3
SHEET 100 0.0050 0.240 0.468
SHALLOW 2075 0.0128 0.050 0.316
SHALLOW 422 0.035% 0.050 0.039
Time of Concentration 0.823
SHEET 100 0.0130 0.800 _*mmP“*‘_ﬂ,_ﬂ______ﬂ_——ﬁft3ﬁ
SHALLOW 6 72 0.050 0.132
SHALLOW 385 0.0156 T 0.053
CHANNEL ____3038uw=0=ULIE " 0.070 L\‘g‘.vs 1.638 0.176
GHANNED 316 0.0253 0.070 4.70 -15_-m~3;3§1 0.039
Time of Concentratizzuhu*‘iﬁﬂﬁa,
CT1
SHALLOW 1014 0.0182 0.050 0.129
SHALLOW 452 0.0243 0.050 0.050
CHANNEL 157 0_0064 0.070 4.70¢ B.75 1.118 0.039
Time of Concentration .218
WinTR~-55, Version 1.00.00 Page 1 2/12/2008 10:01:30 AM
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MSteblein Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Time of Concentration Details (continued)

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity  Time
(£t) (ft/fL) {sq ftr) {f£) . (ft/sec) (hx)
CT2
SHALLOW 377 0.0703 0.050 0.024
SHALLOW 368 0.0352 0.050 0.034
Time of Concentration 0.100
CT3
SHALLOW 633 0.0071 0.050 0.129
SHALLOW 87 ¢.0690 0.050 0.006
Time of Concentration .135

SHALLOW 1900128 0.050 0 TUET
SERHOW 73T 0.0217 "“UTD‘B'GN 0-027

Time of Concentration 3400

SHALLOW

293 0.0478 0.050

Time of Co

WinTR-55%, Version 1.00.00 Page 2 2/12/2008 10:01:30 AM
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MSteblein Marble River Wind Farm .
Jobf#f 11174823
Clinton County, New York

Hydrograph Peak/Beak Time Table

Sub-Arxea Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-Yr
Identifier {cfs)
{hr}
SUBAREAS
CL1,2,3 35.200"
12.27
Mianinty
cn3 22.88 v/
12.43
w23 o
e
CTr1 1.81 v
12,14
CT2 0.15 {/
12.06
( CT3 . 0.11 v
: 12.35
AT e
b o v
A ————, /
P
REACHES
OUTLET 130.44

WinTR~55, Version 1.00.08 Page 1 2/12/2008 3:24:52 BPM
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WinTR-55 Current Data Description

===~ Identification Data -——

User: D. McDaid Date: 10/29/2010
Project: Marble River Wind Farm Units: English
SubTitle: New Culverts Area Units: Acres
State: New York

County: Clinton

Filename: I:\11176310\SWPPP\New Culvert Calculations\Watersheds.w55

Storm Data

Rainfall Depth by Rainfall Return Period

2=-Y¥r 5-¥r 10-¥r 25-Yr 50-¥r 100-¥r 1-¥Yr
(in) {(in) {in) (in) {in} {in) {in)
2.5 3.1 3.6 4.1 4.6 4.9 2.1
Storm Data Source: Chautaugua County, NY (NRCS)
Rainfall Distribution Type: Type II

Dimensionless Unit Hydrograph: <standard>

Watershed Peak Table

Sub=-Area Peak Flow by Rainfall Return Period
or Reach 10-¥r

Identifier {cEs)

SUBAREAS

CR1 20.27

cxl 3.87

CX2 9.37




Sub~-Area Time of Concentration Details

Velocity
{ft/sec)

Sub-Area
Area
{ac)

2.25

3.892
3.882
3.892

Travel
Time
(hr)

Curve
Nunber

28
79
65

73

74
98
65

74

49
69
43

Sub-Area Flow Mannings's End Wetted
Identifier/ Length Slope n Area Perimeter
(ft) {(ft/ft) (sg £t) (£t)
CR1
SHEET 100 0.0200 0.240
SHALLOW 600 0.0200 0.050
SHALLOW 700 0.0300 0.050
Time of Concentration
CX1
SHEET 100 0.0400 0.150
SHALLOW 250 0.0800 0.050
Time of Concentration
Ccx2
SHEET 100 0.0200 0.240
SHALLOW 925 0.0260 0.050
Time of Concentration
Sub-Area Land Use and Curve Number Details
Sub~Area Hydroleogic
Identifier Land Use Soil
Group
CR1 Paved; curbs and storm sewers o]
Pasture, grassland or range {fair) c
Woods - grass combination {fair) B
Total Area / Weighted Curve Number
CX1 Open space; grass cover.> 756%: {good) c
Paved; curbs and storm sewers C
Wocds - grass combination (fair) B
Total Area / Weighted Curve Number
CX2 Pasture, grassland or range (fairx) A
Pasture, grassland or range (fair) B
Woods - grass combination (fair) A
Woods - grass combination (fair) B

Total Area / Weighted Curve Number

3.8%82

15.57

65

57




MWing Marble River Wind Parm
Job#: 11174823
Clinton County, New York
Sub-Area Land Use and Curve Number Details
Sub-Area Hydrologic
Identifier Land Use Soil
Group

-
Brush - brush, weed, grass mix

Total Area / Weighted Curve Number

Sub-Area

Area
(ac)

Page WF of 547
A

Curve
Nuwmber

Brush - brush, {good)
Brush - brush, og {good)

Total Area /

weed, grass mix
weed, grass mix

- Mo adOW-~EoRE - Gras S—{NOR-graged)

DCl

WinTR-S5,

~Brosh——brush—weed;—grasz—nix

Paved parking lots, rocfs, driveways

Pasture, grassland or range {good)
Pasture, grassland or range {gocd)
Pasture, grassland or range {good)

Meadow -cont. grass (non grazed)
Meadow -cont. grass (non grazed)
Meadow -cont. grass {(non grazed)

Brush - brush, weed, grass mix {good)
Brush - brush, weed, grass mix {good)
Brush - brush, weed, grass mix {good}
Version 1.00.00 Page 1

onxnoPoawn

2/4/2008

3:46:41 PW




MWing Marble River Wind Farm
Jobi#: 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details (continued)

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Number
Group {ac)
Total Area / Weighted Curve Number 225.02 61

Meadow -cont. gras
, grass mix

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.00 Page 2 2/4/2008 3:46:41 PM
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MWing Marble River Wind Farm
Job#: 11174823
Clinton County, New York

Sub-Area Time of Concentration Details (continued)

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter  Velocity  Time
(£r) (fe/ft) (sqg £t) (£t} (fr/sec) {hr)

215 0.0326 0.050
123 0.0163 0.C¢70 4.70 8.75

SHEET
SHALLO

N g,

0.050 »
O, qur.,.;%qw

L0170

Time of Concentration

DC1
SHEET 33 0.09409 0.240 0.060
SHALLOW 1633 0.0196 0.050 0.201
SHALLOW 1607 0.0208 0.050 0.192
CHANNEL 2428 0.0179 0.070 4 .70 8.75% 1.884 0.358
Time of Concentration .a11
nc:2 RS —
SHEET 4.0390 0.540
SHALLOW 0.074

0.0174

Time of Concentrat

WinTR-55, Version 1.00.00 Page 2 2/4/2008 3:46:46 PM




MWing Marble River Wind Farm
Job#: 11174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time {(hr) by Rainfall Return Period
or Reach 10-Yxr
Identifier {cfs)

(h)

REACHES
T ———

WinTR-$5, Version 1.00.08 Page 1 2/8/2008

B8:46:20 AM




MWing Marble River Wind Farm
Job$#t 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Number
Group {ac)

DG1 Pasture, grassland or range (gooed) B 4.09 61
Pasture, grassland or range {good) c 2.45 74

Brush - brush, weed, grass mix (good) B 3.68 48

Brush - brush, weed, grass mix {good) c 11.03 65

Brush - brush, weed, grass mix {good} D 15.61 73

: " Total Area / Weighted Curve Number 40.85J/ 67
pHl Paved parking lots, roofs, driveways D .253 98
Pasture, grassland or range (good) C 1.65 74

Brush - brush, weed, grass mix {good) B 10.77 48

Total Area / Weighted Curve Number 12.6TJ 52

DL1 Paved parking lots, roofs, driveways B .3 928
Pasture, grassland or range {good) B 1 61

Brush - brush, weed, grass mix {good) B 1.7 48

Total Area / Weighted Curve Number Tl 57

’ DL2 Pasture, grassland or range {good) B 7.48 61
Meadow -cont. grass (non grazed) B 2.08 58

Brush - brush, weed, grass mix {good) B 38.1 48

Total Area / Weighted Curve Number 47.63/. 50

Pasture, grassland or range
eadow -cont. grass {non grazed)
b - brush, weed, grass mix

Total Aread e ighted Curve Number

—cont. grass (non grazed)
- brush, weed, grass mix

al Area / Weighted Curve Number

ps1 Paved parking lots, roofs, driveways

B .11 98

Meadow -cont. grass (non grazed) B 2.17 58

Brush - brush, weed, grass mix (good) B 9.15 48

Total Area / Weighted Curve Number 11.41/ 50

(‘ - =T i ==
WinTR-55, Version 1.00.00 Page 1 2/4/2008 3:56:31 PM




MWing Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details {continued}

Sub-Area Hydrologic  Sub-Area  Curve

Numbex

Identifier Land Use Soil Axea
Group {ac)

Meadow -cont:
Meadow -cont. grass
Brush - brush, weed,
Brush - b

3.51 78
29.22 48

otal Area / Weighted Curve Number

DT1 Meadow -cont. grass (non grazed) B 33.88 58
Meadow -cont. grass (non grazed) c 13.55 71
Brush - brush, weed, grass mix {good) B 1.56 48
Brush - brush, weed, grass mix {good} C 3.13 65
Total Area / Weighted Curve Number 52.12‘/ 62
-
WinTR-55, Version 1.00.00 Page 2 2/4/2008 3:56:31 PM




MWing Marble River Wind Farm
Job# 11174823
Clinton County, New York
Sub-Area Time of Concentration Details

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(£t} {ft/ft) {sq ft) (ft) {ft/sec) {hr)

DGl
SHEET 100 0.0150 0.800 0.791
SHALLOW 1062 0.0033 0.050 0.318
SHALLOW 253 0.0286 0.050 0.025
Moo R Time of Concentration ~ 1.134

DH1
SHEET 100 0.0330 0.800 0.577
SHALLOW 556 0.0300 ¢.050 0.055
SHALLOW 579 0.0777 0.050 0.036
Time of Concentration .668

DL1
SHEET 100 0.0370 0.800 0.581
SHALLOW 392 0.0311 0.050 0.038
SHALLOW 81 0.0691 0.050 0.005
Time of Concentration .594

DL2
SHEET 100 0.0580 0.240 0.176
SHALLOW 12337 0.0337 0.050 0.219
SHALLOW 664 0.0648 0.050 0.045
Time of Concentration .44

DQ2
SHEET
SHALLOW
SHALLOW

WinTR-55, Version 1.00.00

Page

1

Concentration
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MWing

Sub-Area

Identifier/

Marble River Wind Farm
Job# 11174823
Clinton County, New York

Sub-Area Time of Concentration Details (continued)

Flow Mannings's End Wetted Trave),
Length Slope t Area Perimeter Velocity Time
(£t} {EL/fL) {sq £t} {£ft) {(£t/sec) {hx)

DS1
SHEET

SHALLOW
SHALLOW

100 0.0140 0.130 0.190
352 0.0256 0.050 0.038
647 0.0286 0.050 0.066

Time of Concentration .294

( DTl
SHEET 100 0.0030 0.240 0.575
SHALLOW 3748 0.0314 0.050 0.364
SHALLOW 815 0.0221 0.050 0.0%4
Time of Concentration 1.033
WinTR-55, Version 1.00.00 Page 2 2/4/2008 3:56:36 PM




Hydrograph Peak/Peak Time Table

Marble River Wind Farm
Job# 11174823
Clinton County, New York

Peak Flow and Peak Time (hr) by Rainfall Return Period

Sub-Area
or Reach 10-Yr
Identifier {cEs)
(hx)
SUBAREAS v
DE1 14.70
12.63
DH1 0.87‘/
12.50
DL1 0.57“
12.386
DLZ 2.24“
12.38

DT1 12.67 v/
12.69
L
e il

WinTR-55, Version. 1.00.00

Page 1

2/4/2008

3:56:26 PM
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Dan McDaid Marble River Wind Farm
Culvert Design
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub~Ares Peak Flow and Peak Time (hr) by Rainfall Return Period

or Reach 10-Yr

Identifier {(cfs)
(hr)

SUBAREAS

DOTAQ1 14.91
12.11

DOTAR1 1.56
12.28

DOTAVL 3.87
12.01

DOTAX1 3.29
12.086

DOTBV1 5.21
12.08

DOTBY1 2.60
11.54

DOTDC1 2.11
11.94

DOTDG1 1.71
11.94

70




Dan McDaid

Culvert Design

Marble River Wind Farm

Clinton County, New York

Sub-Area Land Use and Curve Number Details

Hydrologic
Soil
Group

Sub-Area
Area
(ac)

Curve
Number

Sub-Area
Edentifier Land Use
DOTAQ1 Paved; curbs and storm sewers
Pasture, grassland or range
Pasture, grassland or range
Total Area / Weighted Curve Number
DOTARL Pasture, grassland or range

DOTAV1

DOTAX1

DOTBV1

DOTBY1

DOTDC1

DOTDGL

Woods - grass combination

Total Area / Weighted Curve Nuaber

Paved; curbs and storm sewers
Woods - grass combination

Total Area / Weighted Curve Number
Paved; curbs and storm sewers
Pasture, grassland or range

Total Area / Weighted Curve Number
Open space; grass cover > 75%

Open space; grass cover > 75%
Paved parking lots, roofs, driveways
Woods

Woods

Total Area / Weighted Curve Number
Open space; grass cover > 75%
Paved; curbs and storm sewers

Woods - grass combination

Total Area / Weighted Curve Number
Open space; grass cover > 75%
Paved; curbs and storm sewers

Total Area / Weighted Curve Number

Open space; grass cover > 75%
Paved; curbs and storm sewers

Total Area / Weighted Curve Number

{fair)}
(fair)}

(fair)
(fair)

(fair)

(fair)

(good)
{good)

(fair)
(fair)

(good)

(fair}

{good)

{good)

Owe oo

Wwww

11.77

2.82

2.4

.89
.88
.44

.44

2.95

.84

.36
.35

.71

69
&5

69

98
65

70

77

61
98

80

61

79

K




Dan McDaid Marble River Wind Farm
Culvert Design
Clinton County, New York

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings's End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(ft) (ft/fL) (sqg £t) (ft) (Et/sec) (hr)

DOTAQL
SHEET 100 0.0300 0.240 0.229
SHALLOW 350 0.0500 0.050 0.027
CHANNEL 730 3.000 0.068
Time of Concentration 0.324

DOTAR]
SHEET 100 0.0100 0.400 0.534
SHALLOW 520 0.0100 0.050 0.090
Time of Concentration 0.624

DOTAV1
SHEET 50 0.0100 0.011 0.017
SHALLOW 770 0.0100 0.050 0.133
Time of Concentration 0.150

DOTAXL
SHEET 100 0.0100 0.150 0.244
SHALLOW 170 0.0300 0.050 0.017
CHANNEL 130 3.000 0.012
Time of Concentration 0.273

DOTEV1
SHEET 100 0.0200 0.240 0.269
SHATI.OW 100 0.0300 0.050 0.010
CHANNET, 370 3.000 0.034
Time of Concentration 0.313

DOTBY1
CHANNETL, 700 3.000 0.065
Time of Concentration 0.100

DOTDCL
CHANNEL 430 3.000 0.040
Time of Concentration 0.100

DOTDGL
CHAMNEL 400 3.000 0.037
Time of Concentration 0.100




WinTR-55 Current Data Description

~—— Identification Data —--—-

User: D. McDaid Date: 10/29/2010
Project: Marble River Wind Farm Units: English
SubTitle: New Culverts Area Units: Acres
State: New York

County: Clinton

Filename: I:\11176310\SWPPP\New Culvert Calculations\Watersheds.w55

=== Sub-Area Data ---

Name Description Reach Area {aq) RCN Tc

Ds2 Qutlet 2 71 0.29%

DS3 Outlet 13.9 71 0.312
Storm Data

Rainfall Depth by Rainfall Return Period

2-Yr 5-¥r 10-¥r 25-Yr 50-¥r 100-¥x 1-¥r
(in} {in) (in) {in) {in} {in) {in)
2.5 3.1 3.6 4.1 4.6 4.9 2.1
Storm Data Source: Chautauqua County, NY (NRCS)
Rainfall Distribution Type: Type II

Dimensicnless Unit Hydrograph: <standard>

Watershed Peak Table

Sub-Area Peak Flow by Rainfall Return Period
or Reach 10-Yr

Identifier {efs)

SUBAREAS

DS2 2,49

DS3 16.91

73




Sub-Area
Identifier/

Flow
Length
(£t)

Slope
(ft/ft)

Mannings's

n

Sub-Area Time of Concentration Details

DS3
SHEET
SHALLOW

100
400

100
1350

0.0200
0.0530

0.0600
0.0280

0.240
0.050

0.240
0.050

End Wetted Travel
Area Perimeter Velocity Time
{sqg f£t) (ft) (ft/sec) {hr)

0.269
0.030
Time of Concentration 0.299
0.173
0.13%
Time of Concentration .312

74
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MWing Marble River Wind Farm
Job# 1174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area  Curve
Identifier Land Use Soil Area Number
’ - ‘ Group {ac}

Pasture, grassland or range {good} B L.&7 o

Pasture, grassland or range {(good} D 1.02 4]

Meadow -cont. grass {non grazed) A .79 30

Brush - brush, weed, grass mix {good) A 1.69 30

grush - brush, weed, grass mix {good) B 5.072 48

Mgsh - brush, weed, grass mix {good) D 1.24 73

brea / Weighted Curve Number 1 BV/ 51

j5 sland--or-range«——--——-{tgood) B~ 308 CEs
grass~{nomr-grazed) B 186 538

gh tad Curve.Numbex - sfv B0

Pasture, grassland oWyrange {good) B 3.61 61
Pasture, grassland or Wange {good C 1.36 74
Brush - brush, weed, gr¥gs mix {gog c 3.044 65
Total Area / Weighted CurvNumber 8.01V/ 65
Pasture, grassland or range (good) B 99 61
Meadow -cont. grass (non graze B .06 58
Brush - brush, weed, grass mj {good} B 2.14 48
Total Area / Weighted Cu 3 19“/ 52
2.6 61

3.91 58

6 51\/ 59

Pasture, gygfsland or range C 4.28 74
Pasture, assland or range {good) D 71 80
gfnt. grass (non grazed) cC 36 71

brush, weed, grass mix {good) B 119 48

brush, weed, grass mix (good) c 4.4 65

- brush, weed, grass mix D 02 73

al Area / Weighted Curve Number 71
Pasture, grassland or range {good) B 47 61
Meadow -cont. grass (non grazed) B 2.81 58
Brugh - brush, weed, grass mix B 48

Total Area / Weighted Curve Number

D°1 BZ1 Paved parking lots, roofs, driveways B .565 98
Pasture, grassland or range {good} B 1.13 61
WinTR-~-55, Version 1.00.00 Page 1 2/4/2008 2:59:56 BM




MWing ‘ Marble River Wind Farm
Job# 1174823
Clinteon County, New York

Sub-Area Land Use and Curve Number Details (continued)

Sub-Area Hydrolegic Sub-Area  Curve
Identifier Land Use Soil Number
Group
M Meadow -cont. grass (non grazed) B 58
% Brush - brush, weed, grass mix {good) B 48
Total Area / Weighted Curve Number 11.31 “/ 59

Total Area / Weighted Cu

WinTR-55, Version 1.00.00 Page 2 2/4/2008

2:59:56 PM




MWing Marble River Wind Farm
gob# 1174823
Clinton County, New York

Sub-Area Time of Concentration Details (centinued)

Sub-Area Flow Mannings's BEnd Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity  Time
(£r) (EE/ft) (sq ft) (ft) (ft/sec) {hx)

'DQ'T—BZl

SHEET 100 0.0130 0.240 0.320
SHALLOW 378 0.0159 0.050 0.0562
SHALLOW 708 0.0233 0.050 0,080

Time of Concentration .452

BZ2
SHEET
SHALLOW

SHALLOW

WinTR-55, Version 1.00.00 Page 2 2/4/2008 3:00:01 PM




MWing Marble River Wind Farm
Job#t 1174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 10-Yr
Tdencifier (cfs)

{hr)

SUBAREAS

W‘/
pu

A=l R

i g

REACHES
OUTLET L ™

WinTR-55, Version 1.00.08 Page 1 2/8/2008 8:02:13 AM
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Mwing Marble River Wind Parm
Job# 11174823
Clinton County, New York

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic  Sub-Area Curve
Identifier Land Use Soil Area Murber

otal Area / Weighted Curve Number .72 56

TAGF: riMeadowr oty rassnon-yrazed) = T e

Tabalwhiadwi-loighted~Guisie-Nunbes 520 ek)

TALL Brush - brush, weed, grass mix {good} B 4.6 48

Total Area / Weighted Curve Number 4.6'/ 48

T@uesmmmmmuBrsir~o-brushy-weedrgrass~mix fgood} P 26 73

~Latal.Area.f. Weighted.Curye-Nunhas. rrid Fid

TP PavEd-pErking“Tovy=rortyrdrivevays B 135 -0

Meadowu=COoN v ST A8 Sn-l ROk~ gEAzed) B Baccb] SR

~Fotat-Area-f-Heighted-Curve-lunber Gy ’.“11/ 52
WinTR-5%, Version 1.00.00 Page 1 2/4/2008 4:13:59 PM




MWing
Sub-Area Flow
Identifier/ Length Slope
{£ft) {£t/£t)

EAGL*M_““nm

Marble River Wind Farm

Job#f 11174823

Clinton County, New York

Sub-Area Time of Concentration Details

Mannings's End Wetted Travel
n Area Perimeter Velocity Time
{sq £t} {Et) (ft/sec) (hr)

Time of Con

SHEET -*»u-uw“ggwqm%.OZBB 0.240 {anlaDusy
SHALLOW 294 0272, 0. 0S0. 0.031
SHALLOW 404 O TIAY 0. 050wt 0.057

S bt iy

. i
Time of Concentrat16ﬂ“‘“~«-zuh
TAL1

SHEET 100 0.0500 0.800 0.4859
SHALLOW 316 0.0475 0.050 0.025%
SHALLOW T46 0.0121 0.050 0.117
CHANNEL S0 0.0111 0.070 4.70 8.75 1.471 0.017

Time of Concentration .648
SHEET 500 0.800 Wel3dD
SHALLOW 52 0.115 0.003
SHALLOW. e I TR S 0.050 T 0.009

A et ey
A 1 -

Time of Concentration . 149
SHEET : 0.240 B4 26F
SHALLOW 770 0.0104 - gﬁ;;nhmmwwwm 0.130
JSHALLOW... A v a s B . 0.050 e e, 0.026

. ﬂmﬁ?”*““"”*hwm
Time of Concentration .428
WinTR-55, Version 1.00.00 Page 1 2/4/2008 4:14:03 PM




MWing Marble River Wind Farm
Job# 11174823
Clinton County, New York

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time {hr) by Rainfall Return Period
or Reach 10-Yr
Identifier {cEs)
(hr)
gggAREAS ;
DT ————— & ’
Al
TAL1 6.10 .~
12.85%
wiRCH] 2. 086 \/
D010
TR Bt per””
12..21,
REAGHEG

QUILET. . I S

WinTR-55, Version 1.00.08 Page 1 2/11/2008 9:51:09 AM




TN

Elevation (ft)

0.04

HY-8 Culvert Analysis Report

Culvert Data Summary - AA1

Barrel Shape: Circular /
Barrel Diameter: 1.60 ft
Barrel Material:

Barrel Manning’s n: 0.0240
Inlet Type:

inlet Edge Condition:

Inlet Depression: None

Site Data - AA1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00ft

Inlet Elevation: 0.00 ft

Outlet Station: 119.00 ft v

Qutlet Elevation: -0.00 ft v

Number of Barrels: 1

Water Surface Profile Plot for Culvert: AA1

Crossing - AAl, Design Discharge - 14.1 cfs

Culvert - AA1, Culvert Discharge - 4.7 cfs
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Culvert Data Summary - AA1B
Barrel Shape: Circular
Barrel Diameter: 1.60 ft /
Barrel Material:
Barrel Manning's n: 0.0240
Inlet Type:
Inlet Edge Condition:
inlet Depression: None

Site Data - AA1B .
Site Data Option: Culvert Invert Data
Inlet Station: 0.00ft
Inlet Elevation: 0,00 ft
Outlet Station; 119.00 f
Outlet Elevation: -0.00 ft
Number of Barrels: 1

e

Water Surface Profile Plot for Culvert: AA1B

Crossing - AA1, Design Discharge - 14.1 cfs
Culvert - AA1B, Culvert Discharge - 4.7 cfs
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Culvert Data Summary - AA1C
Barrel Shape: Circular
Barrel Diameter: 1.60 ft "/
Barrel Material:
Barrel Manning's n: 0.0240
Inlet Type:
Inlet Edge Condition:
Inlet Depression: None

Site Data - AA1C
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 119.00 ft v
Outlet Elevation: -0.00ft v
Number of Barrels: 1

Water Surface Profile Plot for Culvert: AA1C

Crossing - AA1, Design Discharge - 14.1 cfs
Culvert - AA1C, Culvert Discharge - 4.7 cfs
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Table 1 - Summary of Culvert Flows at Crossing: AA1

Headyvater i Total AA1 Discharge ~ AAB ‘ AA1C _Roadway {terations

Elevation {ft) |Discharge (cfs) (cfs) Discharge (cfs)| Discharge {(cfs) | Discharge {(cfs)
1.60 0.00 0.00 0.00 0.00 0.00 0
1.61 1.41 047 0.47 047 0.00 8
1.63 2.82 0.95 0.95 0.95 0.00 5
167 423 1.42 1.42 142 0.00 5
1.72 5.64 1.89 1.85 1.89 0.00 4
1.78 7.05 2.36 236 236 0.00 4
1.87 8.47 283 283 283 0.00 4
1.96 9.88 3.29 3.29 3.29 6.00 4
207 11.29 3.76 3.76 3.76 0.00 4
220 12.70, 4,23 4.23 423 0.00 4
2.33 14.11~ 4.70 4.70 470 0.00 4




HY-8 Culvert Analysis Report

Culvert Data Summary - AE1

Barrel Shape: Circular

Barrel Diameter; 1.00 ft

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AE1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

inlet Elevation: 0.00 ft

Outlet Station: 80.00 ft~~

Outlet Elevation: -0.80 ft

Number of Barrels: 1

gL




( Water Surface Profile Plot for Culvert: AE1

Crossing - AE1, Design Discharge - 0.3 cfs

Culvert - AF1, Culvert Discharge - 0.3 cfs

Fa‘q{ LH ‘f H"fq
87

PR S ——

-
(8]
|

Elevation (ft)

o
)]
1

o
o
]

sadenranab e

!

o

(&)
|

I'TT

T T

!
|

...............

0 20 40

- —d

.............

mema -

..........................................

DR Y e

...............

- o I

.
|
|

80 80

...........

...........

(SRR T R,
£ L]

]

]

UG Y T,

...........

100

Station {ft)
(‘\
Table 1 - Summary of Culvert Flows at Crossing: AE1
”eadwa“(*frtf'e"a“"“ Total Discharge (cfs) | AE1 Discharge (cfs) Rmdwa(g;s"“a’ge lterations

1.00 0.00 0.00 0.00 1
1.00 0.03 0.03 0.00 1
1.00 0.05 0.05 0.00 1
1.00 0.08 . 0.08 0.00 1
1.00 0.10 0.10 0.00 1
1.00 0.13 0.13 0.00 1
1,01 0.16 0.16 0.00 1
1.01 0.18 0.18 0.00 1
1.01 0.21 0.21 0.00 1
1.01 023 4 0.23 0.00 1
1.02 026 ¥ 0.26 0.00 1

L
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HY-8 Culvert Analysis Report

Culvert Data Summary - AG1

Barrel Shape: Circular

Barrel Diameter: 2.00 ft /

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventionat

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AG1

Elevation (ft)

Site Data Option: Culvert invert Data
Inlet Station: 0.00 ft

Infet Elevation: 0.00 ft

Outlet Station: 135.00 ft

QOutlet Elevation: -1.35 ft ‘/
Number of Barrels: 1

Water Surface Profile Plot for Culvert: AG1

Crossing - AG1, Design Discharge - 9.5 cfs

Culvert - AG1, Culvert Discharge - 9.5 cfs
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Table 1 - Summary of Culvert Flows at Crossing: AG1

Headwate(zf:)Elevation Total Discharge (cfs) | AG1 Discharge (cfs) Roadwaéffs)i)scharge lterations
2.00 0.00 0.00 0.00 1
2.01 0.95 095 0.00 1
2.04 1.90 1.90 0.00 1
210 2.86 2.86 0.00 1
217 3.81 3.81 0.00 1
2.27 4.76 4.76 0.00 1
239 5.71 571 0.00 1
2.53 6.66 6.66 0.00 1
269 7.62 7.62 0.00 1
2.88 8.57 . 8.57 0.00 1
3.08 952 v 9.52 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - AL1
Barrel Shape: Circular
Barre! Diameter: 1.60 ft v
Barrel Material: Corrugated Steet
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AL1
Site Data Option: Culvert Invert Data
inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 135.00 ft v~
Outlet Elevation: -1.35 ft v
Number of Barrels: 1

f

Water Surface Profile Plot for .Culvert: AL1

Crossing - AL1, Design Discharge - 5.1 cfs
Culvert - AL, Culvert Discharge - 5.1 cfs
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, Table 1 - Summary of Culvert Flows at Crossing: AL1 b
N
Headwatzn;)Elevalion Total Discharge (cfs) | AL1 Discharge (cfs) Roadwaéflzgscharge lterations

1.60 0.00 0.00 0.00 1
1.61 0.51 0.51 0.00 1
1.64 1.02 1.02 0.00 1
1.69 1.53 1.53 0.00 1
1.75 2.04 2.04 0.00 1
1.84 2.55 255 0.00 1
1.94 306 3.06 0.00 1
2.07 357 3.57 0.00 1
2.21 4.08 4.08 0.00 1
2.37 4.59 459 0.00 1
255 510 1.7 5.10 0.00 1

225, of 4&7
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HY-8 Culvert Analysis Report T

Culvert Data Summary - AL2

Barrel Shape: Circular

Barre! Diameter: 2.80 ftV”
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Infet Depression: None

Cupsize > 4Z")

Site Data - AL2

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 48.00 ft v~

Outlet Elevation: -0.00ft
Number of Barrels: 2

( Water Surface Profile Plot for Culvert: AL2

Crossing - AL2, Design Discharge - 44.6 cfs
Culvert - AL2, Culvert Discharge - 44.6 cfs
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Table 1 - Summary of Culvert Flows at Crossing: AL2

227 of M3
93

Headwat?fl;)Elevation Total Discharge (cfs) | AL2 Discharge (cfs) Roadwa()ég i)scharge {terafions
2.80 0.00 0.00 0.00 1
281 4.46 4.46 0.00 1
283 8.93 8.93 0.00 1
286 13.39 13.39 0.00 1
2.80 17.86 17.86 0.00 1
296 22.32 22.32 0.00 1
3.03 26.78 2678 0.00 1
312 31.25 31.25 0.00 1
3.22 35.71 35.71 0.00 1
3.33 40.18 40.18 0.00 1
3.45 4464 v~ 44.64 0.00 1

L




HY-8 Culvert Anaﬂlysis Report

Culvert Data Summary - AM3
Barrel Shape: Pipe Arch J
Barrel Span: 64.00in (:q?g . e T7T'ys Z‘j

Barrel Rise: 43.00 in

Barrel Material: Steel or Aluminum
Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Projecting
Inlet Depression: None

Site Data - AM3 -
Site Data Option: Culvert Invert Data
Injet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 44.50 it
Outlet Elevation: -0.00 ft
Number of Barrels: 3 vV

Water Surface Profile Plot for Culvert: AM3

Crossing - AM3, Design Discharge - 211.9 c¢fs
Culvert - AM3, Culvert Discharge - 211.9 cfs
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Table 1 - Summary of Culvert Flows at Crossing: AM3

Headwater Elevation

Total Discharge (cfs)

Roadway Discharge

() AMS3 Discharge (cfs) (cfs) lterations
3.58 0.00 0.00 0.00 1
3.59 2119 21.19 0.00 1
3.62 42.39 42,39 0.00 1
3.66 63.58 £3.58 0.00 1
3.72 84.77 84.77 0.00 1
3.80 105.97 105.97 0.00 1
3.90 127.16 127.16 0.00 1
4.01 148.35 148.35 0.00 1
4.14 169.54 169.54 0.00 1
4.29 19074 190.74 0.00 1
4.46 21193 v 211.93 0.00 1
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HY-8 Culvert Analysis Report

Culvert Data Summary - AM4
Barrel Shape: Circular
Barrel Diameter: 1.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AM4
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outiet Station: 44.00 ft*
Outlet Elevation: -0.44 ft
Number of Barrels: 1




¢
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Water Surface Profile Plot for Culvert: AM4

Crossing - AM4, Design Discharge - 1.5 cfs
Culvert - AM4, Culvert Discharge - 1.5 ¢fs
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Table 1 - Summary of Culvert Flows at Crossing: AM4
“ead“'at?f;f‘e"a““ Total Discharge {cfs) | AM4 Discharge {cfs) R°adwa(‘éf2;5°ha’99 Herations
1.00 0.00 0.00 0.00 1
1.00 0.15 0.15 0.00 1
1.02 0.30 0.30 0.00 1
1.03 045 0.45 0.00 1
1.06 0.60 0.60 0.00 1
1.09 0.76 0.76 0.00 1
114 0.91 0.9 0.00 1
1.18 1.06 1.06 0.00 1
1.24 1.2 1.21 0.00 1
131 1.36 1.36 0.00 1
1.38 151 v 1.51 0.00 1
R e ——— —




. HY-8 Culvert Analysis Report

Culvert Data Summary - AP2

Barrel Shape: Circular

Barrel Diameter: 1.00 it

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AP2

Site Data Option: Culvert Invert Data
inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft /

Outlet Station: 47.00 ft

Outlet Elevation: -0.47 ft

Number of Barrels; 1

¢




Water Surface Profile Plot for Culvert: AP2

N

Crossing - AP2, Design Discharge - 0.3 cfs

Culvert - AP2, Culvert Discharge - 0.3 ofs
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lterations

Roadway Discharge
(cfs)

.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0

0.00
0.03
0.06
0.08
0.11
0.14
017
0.20
0.22
0.25
0.28

Total Discharge (cfs) | AP2 Discharge (cfs)

0.00
0.03
0.06
0.08
0.11
0.14
0.17
0.20
022
0.25

028

Table 1 - Summary of Culvert Flows at Crossing: AP2

()

Headwater Elevation

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01
1.01
1.01
1.01




P
v i

HY-8 Culvert Analysis Report

Culvert Data Summary - AT1
Barrel Shape: Circular
Barrel Diameter: 2.40 ft
Barrel Material: Corrugated Steel
-Barrel Manning's n; 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AT
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 26.00 ft »~
Qutlet Elevation: -0.00 ft v
Number of Barrels: 1

Water Surface Profile Plot for Culvert: AT1

Crossing - AT1, Design Discharge - 89.6 cfs
Culvert - AT1, Culvert Discharge - 22.4 ofs
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Culvert Data Summary - AT1B
Barrel Shape: Circular
Barrel Diameter: 2.40 ft '/
Barre! Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
inlet Depression: None

Site Data - AT1B
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 26.00 ft v
Outlet Elevation: -0.00 ft
Number of Barrels: 1

Water Surface Profile Plot for Culvert: AT1B

Crossing - AT1, Design Discharge - 89.6 cfs
Culvert - AT1B, Culvert Discharae - 22.4 cfs
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Culvert Data Summary - AT1C
Barrel Shape: Circular
Barrel Diameter: 2.40 ft v’
Barrel Matenial: Corrugated Steel
Barrel Manning's n: 0.024C
Inlet Type: Conventional :
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AT1C
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 26.00 ft *~
Outlet Elevation: -0.00 ft*~
Number of Barrels: 1

Water Surface Profile Piot for Culvert: AT1C

Crossing - AT1, Design Discharge - 89.6 cfs
Culvert - AT1C, Culvert Discharge - 22.4 cfs
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Culvert Data Summary - AT1D
Barrel Shape: Circular
Barrel Diameter: 2.40 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AT1D
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 26.00 ft **”
Qutlet Elevation: -0.00 ft/
Number of Barrels: 1

(" Water Surface Profile Plot for Culvert: AT1D

Crossing - AT1, Design Discharge - 89.6 cfs
Culvert - AT1D, Culvert Discharge - 22.4 cfs
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Table 1 - Summary of Culvert Flows at Crossing: AT1

mof};ﬁ
tOA

Headwater . Total (AT AT1B -AT1 C .AT1 D R‘padway )
Elevation (ft) Discharge | Discharge | Discharge ] Discharge | Discharge Discharge lterations
(cfs) {cfs) (cfs) (cfs) {cfs) {cfs}

240 0.00 0.00 0.00 0.00 0.00 0.00 0
241 8.96 2.25 2.25 225 225 0.00 10
244 17.92 4,52 4,52 4.52 4.52 0.00 5
2.50 26.88 8.76 6.76 6.76 6.76 0.00 5
257 35.84 8.97 8.97 8.97 8.97 0.00 5
2.66 44.80 11.21 11.21 11.21 11.21 0.00 4
278 53.76 13.45 13.45 13.45 13.45 0.00 4
291 62.72 15.68 15.68 15.68 15.68 0.00 4
307 71.68 17.93 17.93 17.03 17.93 0.00 4
3.25 80.64 20.16 20,16 20.18 20.16 0.00 4
3.45 89.60\7| 2240 22.40 22.40 2240 0.00 4




Elevation (ft)

HY-8 Culvert Analysis Report

Culvert Data Summary - AWA1

Barrel Shape: Circular

Barrel Diameter: 0.80 ft

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AW1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 26.00 ft \/

Outlet Elevation: -0.00 ft ’/
Number of Barrefs: 1

Water Surface Profile Plot for Culvert: AW1

Crossing - AW1, Design Discharge - 0.7 cfs

Culvert - AW1, Culvert Discharge - 0.7 ¢fs
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Table 1 - Summary of Culvert Flows at Crossing: AW1 ] bb
Headwat?f;)Elevation Total Discharge {(cfs) | AW1 Discharge (cfs) Roadwa(\::fts)i)scharge lterations
0.80 0.00 0.00 0.00 1
0.80 0.07 0.07 0.00 1
0.81 0.13 0.13 0.00 1
0.81 0.20 0.20 0.00 1
0.82 0.26 0.26 0.00 1
0.84 0.33 0.33 0.00 1
0.85 0.39 0.39 0.00 1
0.87 0.46 0.46 0.00 1
0.89 0.52 0.52 0.00 1
0.92 0.58 0.58 0.00 1
0.95 0.65 v~ 0.65 0.00 1

Culvert Data Summary - AW2
Barrel Shape: Circular
Barrel Diameter: 0.80 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AW2
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 26.00 ft v
Outlet Elevation: -0.00 ft I/
Number of Barrels: 1




Water Surface Profile Plot for Culvert: AW?2

Crossing - AW2, Design Discharge - 0.7 cfs
Culvert - AW?2, Culvert Discharge - 0.7 cfs
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Table 2 - Summary of Culvert Flows at Crossing: AW2
“eadwa“(e{t)e'e"a““ Total Discharge (cfs) | AW2 Discharge (cfs) R°ad""a(3;fts’i)s°“a’99 lterations
0.80 0.00 0.00 0.00 1
0.80 0.07 0.07 0.00 1
0.81 013 0.13 0.00 1
0.81 0.20 0.20 0.00 1
0.82 0.26 0.26 0.00 1
0.84 0.33 0.33 0.00 1
0.85 0.39 0.39 0.00 1
0.87 046 0.46 0.00 1
0.89 0.52 0.52 0.00 1
0.92 0.58 0.58 0.60 1
0.95 0.65 v 0.65 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - AX2
Barrel Shape: Pipe Arch
Barrel Span: 35.00in (qPSJ:E(J o Hq"¥33 ‘j
Barrel Rise: 24.00 in :
Barrel Material: Steel or Aluminum
Barrel Manning's n: 0.0250
Inlet Type: Conventional
Inlet Edge Condition: Projecting
Inlet Depression: None

Site Data - AX2
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 28.00 ft o
Outlet Elevation: -0.00 ft
Number of Barrels: 2 tl./

Water Surface Profile Plof for Culvert: AX2

Crossing - AX2, Design Discharge - 44.8 cfs
Culvert - AX2, Culvert Discharge - 44.8 ¢fs
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Table 1 - Summary of Culvert Flows at Crossing: AX2

794 o!){%’_’
b6

Headwatt(efrt)Elevation Total Discharge (cfs) | AX2 Discharge (cfs) Roadwa(g.(: f[; i)scharge lterations
2,00 0.00 0.00 0.00 1
2.01 448 4.48 0.00 1
2.04 8.97 8.97 0.00 1
210 13.45 13.45 0.00 1
217 17.93 17.93 0.00 1
2.26 22.41 22.41 0.0C 1
2.38 26.90 26,90 0.00 1
252 31.38 31.38 0.00 1
2.68 35.86 35.86 0.00 1
2.86 40.35 40.35 0.00 1
3.08 44.83 44.83 0.00 1
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HY-8 Culvert Analysis Report

Culvert Data Summary - AY1

Barrel Shape: Circular

Barrel Diameter: 0.80 ft 4

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Prbjecting
inlet Depression: None

Site Data - AY1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 44.00 ft /

Outlet Elevation: -0.00 ft d

Number of Barrels: 1

Water Surface Profile Plot for Culvert: AY1

Crossing - AY 1, Design Discharge - 4.3 cfs
Culvert - AY1, Culvert Discharge - 1.5 cfs
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Culvert Data Summary - AY1B
Barrel Shape: Circular
Barrel Diameter: 0.80 ft ‘/
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AY1B
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 44.00 ft '/
Outlet Elevation: -0.00 ft
Number of Barrets: 1

Water Surface Profile Plot for Culvert: AY1B

Crossing - AY1, Design Discharge - 4.3 cfs
Culvert - AY1B, Culvert Discharge - 1.5 cfs
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(;w.f" Culvert Data Summary - AY1C
Barrel Shape: Circular
Barrel Diameter: 0.80 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - AY1C
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 44.00ft v/
Qutlet Elevation: -0.00 ft v
Number of Barrels: 1

Water Surface Profile Plot for Culvert: AY1C

Crossing - AY 1, Design Discharge - 4.3 cfs
Culvert - AY1C, Culvert Discharge - 1.5 cfs

2.5 oo R beememnenas
2.04---4 R R SRt Lt SERRRSRR DU SENUINS N
€ T
R O SRR SUSNNNN MU S
s
I 1.0 -emd e e
0.5...--_--....-_..----- e e d e T TIINTI T T
)0 IS S

-10 0 10 20 30 40 50
Station (ft)




C

Table 1 - Summary of Culvert Flows at Crossing: AY1

25 of~L&7
hy

Head!.vater _~ Total AY1 Discharge _ AY1B _AYIC . Roadway Hterations
Elevation {ft) {Discharge (cfs) (cfs) Discharge (cfs)| Discharge (cfs}| Discharge (cfs)
0.80 0.00 0.00 0.00 0.00 0.00 0
0.81 043 0.15 0.15 0.15 0.00 9
0.84 0.87 0.29 0.29 0.29 0.00 6
0.90 1.30 044 0.44 044 0.00 5
0.97 1.74 0.58 0.58 0.58 0.00 4
1.07 217 0.73 0.73 0.73 0.00 4
1.18 2.61 0.87 0.87 0.87 0.00 4
1.32 3.04 1.02 1.02 1.02 0.00 4
148 3.48 1.16 1186 116 0.00 4
1.66 3.91 1.31 1.31 1.31 0.00 4
1.86 435y 1.45 145 145 0.00 4
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‘ HY-8 Culvert Analysis Report

Culvert Data Summary - BB7
Barrel Shape: Pipe Arch
Barrel Span: 57.00 in {upsize o 7" x u{',l-‘)
Barrel Rise: 38.00 in
Barrel Material: Steel or Aluminum
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Projecting
Inlet Depression: None

Site Data - BB7
Site Data Option: Culvert [nvert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 27.00 ft¥
Outlet Elevation: -0.28 f
Number of Barrels: 2 v

[
Water Surface Profile Plot for Culvert: BB7
Crossing - BB7, Design Discharge - 141.1 cfs
Culvert - BB7, Culvert Discharge - 141.1 cfs
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Table 1 - Summary of Culvert Flows at Crossing: BB7

Headwatt(efrt)Elevation Total Discharge (cfs) | BB7 Discharge {cfs) Roadwa({: g ;scharge lterations
2.89 0.00 0.00 0.00 1
2.91 14.11 14.11 0.00 1
297 28.23 2823 0.00 1
3.0 4234 42.34 0.00 1
3.19 56.45 56.45 0.00 1
336 70.56 70.56 (.00 1
3.37 84.68 84.68 0.00 1
354 98.79 98.79 0.00 1
374 112.90 112.90 0.00 1
3.96 127.02 127.02 0.00 1
4,21 141,13 v 141.13 0.00 1
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HY-8 Culvert Analysis Report

Culvert Data Summary - BG2
Barrel Shape: Circular
Barret Diameter: 1.00 ft ‘/
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - BG2
Site Data Option: Culvert Invert Data
inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 70.00 ft
Outlet Elevation: -0.70 ft
Number of Barrels: 1
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Water Surface Profile Plot for Culvert: BG2
Crossing - BG2, Design Discharge - 0.7 cfs
Culvert - BG2, Culvert Discharge - 0.7 efs
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Table 1 - Summary of Culvert Flows at Crossing: BG2
Headwatc(efrt)Elevalion Total Discharge (cfs) | BG2 Discharge (cfs) Roadwa()cr;flzischarge Iterations
1.00 0.00 0.00 0.00 1
1.00 0.07 , 0.07 0.00 1
1.00 0.13 0.13 0.00 1
1,01 0.20 0.20 0.00 1
1.02 0.27 0.27 0.00 1
1.03 0.34 0.34 0.00 1
1.04 0.40 0.40 0.00 1
1.05 0.47 047 0.00 1
1.07 0.54 0.54 0.00 1
1.09 0.60 0.60 0.00 1
1.1 067 0.67 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - BP1

Barrel Shape: Circular /
Barvel Diameter: 2.00 ft

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - BP1

Site Data Option: Culvert Invert Data
Inlet Stafion: 0.00 ft

Inlet Elevation: 0.00 ft

Qutlet Station: 135.00 ft ~/

QOutlet Elevation: -1.35 ft ‘/
Number of Barrels: 1

Water Surface Profile Plot for Culvert: BP1
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Table 1 - Summary of Culvert Flows at Crossing: BP1
Headwa‘?éf'a"a“““ Total Discharge (cfs) | BP1 Discharge (cfs) R°ad“’a(f:f[s’;s°“a’99 lterations
2.00 0.00 0.00 0.00 1
2.00 0.51 0.51 0.00 1
2.01 1.01 1.01 0.00 1.
2.03 1.52 1.52 0.00 1
2.05 2.03 2.03 0.00 1
2.08 - 2.54 2.54 0.00 1
2.11 3.04 3.04 0.00 1
2.15 355 3.55 0.00 1
2.20 4,06 4.06 0.00 1
225 4.56 4.56 0.00 1
2.3 507 5.07 0.00 1
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HY-8 Culvert Analysis Report

Culvert Data Summary - BR1
Barret Shape: Circular
Barrel Diameter: 1.20 ft ‘/
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - BR1
Site Data Option: Culvert invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 44.00 ft
Outlet Elevation: -0.00 ft
Number of Barrels: 1

Water Surface Profile Plot for Culvert: BR1

Crossing - BR1, Design Discharge - 2.9 cfs

Culvert - BR1, Culvert Discharge - 2.9 cfs
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Table 1 - Summary of Cuivert Flows at Crossing: BR1

Headwat?f;)Elevation Total Discharge (cfs) | BR1 Discharge (cfs) Roadwa()(z: flgi)scharge lterations
1.20 0.00 0.00 0.00 1
1.21 0.29 0.29 0.00 1
1.22 0.58 0.58 0.00 1
1.25 0.87 0.87 0.00 1
1.29 1.16 1.16 0.00 1
1.34 145 145 0.00 1
1.40 1.73 1.73 0.00 1
1.48 202 202 0.00 1
1.56 231 2.3 0.00 1
1.66 2.60 260 0.00 1
176 2.80 / 2.89 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - BR2

Bairel Shape: Circular

Barrel Diameter: 1.20 ft

Barrel Material: Corrugated Steel

Barre!l Manning's n: 0.0240

Inlet Type: Conventionai

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - BR2
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Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 44.001t v~

Qutlet Elevation: -0.00 ft

Number of Barrels: 1

Water Surface Profile Plot for Culvert: BR2

Crossing - BR2, Design Discharge - 2.9 cfs
Culvert - BR2, Culvert Discharge - 2.9 cfs
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Table 1 - Summaty of Culvert Flows at Crossing: BR2 S el H'ﬁ ‘

23
Headwa“(e;t)E’e"a“"“ Total Discharge {cfs) | BR2 Discharge (cfs) R°a"""aég;s°ha’99 terations
120 0.00 0.00 0.00 1
1.21 0.29 029 0.00 1
122 058 058 0.00 1
125 0.87 0.87 0.00 1
129 1.6 146 0.00 1
134 145 145 0.00 1
140 173 173 0.00_ 1
148 2.02 2.02 0.00 1
1.66 2.31 2.31 0.00 1
1,66 260 2.60 0.0 1
1.76 2.89 v~ 2.89 0.00 1
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. HY-8 Culvert Analysis Report (2.4 {

Culvert Data Summary - BR3
Barrel Shape: Circutar
Barrel Diameter: 1.00 ft ‘/
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - BR3
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 44.00 ft v~
Qutlet Elevation: -0.00 ft
Number of Barrels: 1

e

( Water Surface Profile Plot for Culvert: BR3

Crossing - BR3, Design Discharge - 2.0 cfs
Culvert - BR3, Culvert Discharge - 2.0 cfs
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Table 1 - Summary of Culvert Flows at Crossing: BR3

Headwa‘?frt)E'e"aﬁ"“ Total Discharge (cfs) { BR3 Discharge (cfs) R°adwa(ydcs’i)sc"arge Herations
1.00 0.00 0.00 0.00 1
1.01 0.20 0.20 0.00 1
103 0.40 0.40 0.00 1
1.06 0.60 0.60 0.00 1
110 0.80 0.80 0.00 1
116 1.00 1.00 0.00 1
124 119 119 0.00 1
1.32 1.39 1.39 0.00 1
142 159 159 0.00 1
1753 179, 179 0.00 1
1.65 1.99 v/ 1.99 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - BS1

Barrel Shape: Circular

Barrel Diameter: 1.00 ft ‘/

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - BS1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 44.00 ftv”

Outlet Elevation: —6.44 ft

Number of Barrels: 1




Water Surface Profile Plot for Culvert: BS1

Crossing - BS1, Design Discharge - 0.1 cfs
Culvert - BS1, Culvert Discharge - 0.1 cfs
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Table 1 - Summary of Culvert Flows at Crossing: BS1

Headwat?f’tf'e"am" Total Discharge (cfs) | BS1 Discharge (cfs) R“dmég;scharge terations
1.00 0.00 0.00 0.00 1
1.00 0.01 0.01 0.00 1
1.00 0.02 0.02 0.00 1
1.00 0.04 0.04 0.00 1
1.00 0.05 0.05 0.00 1
1.00 0.06 0.06 0.00 3
100 0.07 0.07 0.00 i
1.00 0.08 0.0 0.00 1
1.00 0.10 T 0.0 0.00 1
1.00 011 011 0.00 1
1.00 0.12v 0.12 0.00 1




Table 9 - Summary of Culvert Flows at Crossing: BS1A

1 %%

Headwat?frt)Erevatlon Total Discharge {cfs) | BS1A Discharge (cfs) Roadwa{ifg ;scharge lterations
1.00 0.00 0.00 0.00 1
1.01 2.01 2.0 0.00 1
1.04 4.01 4.01 0.00 1
1.09 6.02 6.02 0.00 1
1.15 8.03 8.03 0.00 1
1.22 10.04 10.04 0.00 1
1.31 12.04 12.04 0.00 1
1.39 14.05 14.05 0.00 1
1.49 16.06 16.06 0.00 1
1.60 18.06 18.06 0.00 1
1.72 20.07 20.07 0.00 1

Culvert Data Summary - BS1A
Barrel Shape: Circular
Barref Diameter. 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - BS1A
Site Data Option: Culvert Invert Data
inlet Station:  0.00 ft
Inlet Elevation: 0.00 ft
QOutlet Station: 45.00 ft
Quitlet Elevation: -0.00 ft
Number of Barrels: 4




Water Surface Profile Plot for Culvert: BS1A

Crossing ~ BS1A, Design Discharge - 20.1 cfs
Cubrert - BS1A, Culvert Discharge - 20.1 cfs
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HY-8 Culvert Analysis Report

Culvert Data Summary - BY1
Barrel Shape: Circular
Barrel Diameter: 1.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting

Inlet Depression: None

Site Data - BY1
Site Data Option: Culvert Invert Data
fnlet Station:  0.00 #
Inlet Elevation: 0.00 ft
Qutlet Station: 42.00 ft
Outlet Elevation: -0.42 ft
Number of Barrels: 1

Table 1 - Summary of Culvert Flows at Crossing: BY1

Headwatt(afrt)Elevation Total Discharge (cfs) | BY1 Discharge (cfs) Roadwa()éfz ;‘scharge Herations
1.00 0.00 0.00 0.00 1
1.00 0.18 0.18 0.00 1
1.02 0.35 0.35 0.00 1
1.05 0.53 0.53 0.00 1
1.08 0.71 0.71 0.00 1
1.13 0.89 0.89 0.00 1
1.18 1.06 1.06 0.00 1
1.25 1.24 1.24 0.00 1
1.32 1.42 1.42 0.00 1
1.41 1.59 1.59 0.00 1
1.50 1.77 1.77 0.00 1
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Water Surface Profile Plot for Culvert: BY1

Crossing - BY 1, Design Discharge - 1.8 cfs
Culvert - BY1, Culvert Discharge - 1.8 efi
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HY-8 Culvert Analysis Report

Culvert Data Summary - BY2

- Barrel Shape: Circular
Barrel Diameter: 1.60 ftV
Barrel Material: Corrugated Steel
Barrel Manning’s n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Iniet Depression: None

Site Data - BY2 )
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 45.00 ft¥”
Outlet Elevation: -0.54 ft ¥~
Number of Barrels: 1

( Water Surface Profile Plot for Culvert: BY2

Crossing - BY2, Design Discharge - 6.7 cfs
Culvert - BY2, Culvert Discharge - 6.7 cfs
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. Table 1 - Summar'y of Culvert Flows at Crossing: BY2

gt of 47
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Head""a“(’f’t)E'e"am" Total Discharge (¢fs) | BY2 Discharge (cfs) R“dwa(f: g;s"ha*ge lterations
1.60 0.00 0.00 0.00 1
161 0.67 0.67 0.00 1
163 135 135 0.00 1
167 202 202 0.00 1
172 2.69 269 0.00 1
179 337 3.37 0.00 1
1.88 404 404 0.00 1
198 471 471 0.00 1
2.10 5.38 5.38 0.00 1
2.23 6.06 6.06 0.00 1
2.37 673 673 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - BZ2

Barrel Shape: Circular

Barrel Diameter: 1.00ft ¥

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None |

Site Data - BZ2

Site Data Option: Culvert invert Data
inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Qutlet Station: 69.00 ft d

Outlet Elevation: -0.69 ft

Number of Barrels: 1

134
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Water Surface Profile Plot for Culvert: BZ2

Crossing - BZ2, Design Discharge - 0.7 cfy
Culvert - BZ2, Culvert Discharge - 0.7 cfs
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Table 1 - Summary of Culvert Flows at Crossing: BZ2

“ead“"at?f‘;)E'e"am" Total Discharge (cfs) | BZ2 Discharge (cfs) R"adwa(‘(’:fgi)““arge Rerations
1.00 0.00 0.00 0.00 1
1.00 0.07 0.07 0.00 1
1.00 014 014 0.00 1
101 0.20 0.20 0.00 1
1.02 0.27 0.27 T 000 1
1.03 0.34 0.34 0.00 1
1.04 0.41 041 0.00 1
105 048 048 0.00 1
1.07 0.54 0.54 0.00 1
1.09 0.61 0.61 0.00 1
1.4 0.68 v 0.68 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - CC1
Barrel Shape: Circular
Barrel Diameter: 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CC1
Site Data Option: Culvert Invert Data
inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 32.00 ft
Outlet Elevation: -0.32it
Number of Barrels: 1

Water Surface Profile Plot for Culvert: CC1
Crossing - CC1-2, Design Discharge -
Culvert - CC1, Culvert Discharge - 6.4 efs
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Culve‘rt Data Summary - CC2
Barrel Shape: Circular /
Barrel Diameter: 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Deprassion: None

Site Data - CC2
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 34.00 ft
Outlet Elevation: -0.34 {t
Number of Barrels: 1

Water Surface Profile Plot for Culvert: CC2

Crossing - CC1-2, Design Discharge - 12.7 cfs
Culvert - CC2, Culvert Discharge - 6.3 cfs
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Table 1 - Summary of Culvert Flows at Crossing: CC1-2 .
Headyvater Total Discharge CC1 Discharge CC2 Discharge _ Roadway terations
Elevation (ft) {cfs) (cfs) (cfs) Discharge (cfs)
1.50 0.00 0.00 0.00 0.00 0
1.51 1,27 0.65 0.63 0.00 8
153 2,54 1.29 1.27 0.00 6
157 3.81 1.92 1.89 0.00 5
1.63 5.08 2.56 2.53 0.00 4
1.70 6.34 3.20 3.15 0.00 4
1.78 7.61 3.84 3.78 0.00 4
1.89 8.88 4.48 4.41 0.00 4
2.01 10.15 5,11 5.04 0.00 4
2.14 11.42 576 5.67 0.00 4
2.29 1269 v 6.40 v 6.30Y 0.00 4
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HY-8 Culvert Analysis Report

Culvert Data Summary - CH1
Barrel Shape: Circular
Barrel Diameter: 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
' Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data -~ CH1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 44.00 ft ‘/
Outlet Elevation: -0.44 ft
Number of Barreis: 1

-




Water Surface Profile Plot for Culvert: CH1
Crossing - CH1, Design Discharge - 2.8 cfs

Culvert - CHI1, Culvert Discharge - 2.8 ¢fs
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Table 1 - Summary of Cuivert Flows at Crossing: CH1

”eadwa‘?f’tf’e"aﬁ"" Total Discharge (cfs) | CH1 Discharge (cfs) R°ad""a(‘éfg;5°harge fterations
1.50 0.00 0.00 0.00 1
1.50 0.28 0.28 0.00 1
151 0.55 0.55 0.00 1
152 0.83 0.83 0.00 1
153 1.10 1.10 0.00 1
154 1.38 138 0.00 1
1.56 166 1.66 0.00 1
1.59 1.93 1.93 0.00 1
161 2.21 2.21 0.00 1
1,64 248 248 0.00 1
1.67 276 v 2.76 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - CH1A
Barrel Shape: Circular

Barrel Diameter:
Barrel Material:

1.00 f

Concrete

Barrel Manning's n:  0.0120

Inlet Type: Conventional

Inlet Edge Condition: Square Edge with Headwall

Inlet Depression:

Site Data - CH1A

Site Data Option:

Inlet Station: 0.00 ft

Yes

Culvert Invert Data

Inlet Elevation: 2.00 ft

Qutlet Station:
Outlet Elevation:

190.00 ft

0.00 ft

Number of Barrels; 1

Table 1 - Summary of Culvert Flows at Crossing: CH1A

14

readwalel F1eve1on | Total Discharge (cfs) | GH1A Discharge (cfs) OBy oy e lterations
201 0.00 0.00 0.00 1
1.00 0.46 0.46 0.00 1
1.00 091 091 0.00 1
1.00 137 137 0.00 1
1.92 152 1.82 0.00 1
2.05 2.28 228 0.00 1
223 274 274 0.00 1
268 3.19 3.19 0.00 1
319 3.65 365 0.00 1
377 410 410 0.00 1
442 456 456 0.00 1




Water Surface Profile Plot for Culvert: CH1A

Crossime - C ’
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. - CH1A, Cubvert Digcharge - —1‘”6 cfs |

T
.
. .
1 H I
1 , I '
. :
1 ' : : .
1] H I I
] I : I
1 i I I
1 : . I
1 H I
1 : I
1 . .
1 , I : I
1] H I ' I
1 H I I
L ! ! : !
= ' ! : I I
L} ) ' | '
“\.—r" [} . : | 1
1] . : I 1
s 3 B ‘ ' : :
! BT DI I M i :
.O H 4 [ : :
5 ' ¥ - .
el 1} H ' L
o [ ' | | |
-t H I I I '
] H I I '
D ' ' | I |
— ! : I I
y 20 I R : ' I
- e S I l I
Y A It o em ' ;
I | I e ;
- | A s
- = . . .-
1 q—\‘rh ‘ I
L] 1 M_\_" - H I
L] . - I
' ] bl ;
— el - - - : I--h\_ '
e . I o :
Rt T S f ————
: ' St T
' ! e T e
— 1 , | i
T ' ; '
1 ' ; '
1 H I
1 ' '
o :
o T >
ST uv-..-.\.'?\‘.ﬁ."—‘.!’.!—':!).!!!—. T SRR R S ¥
S E PR T T S AN L S e *

0 50 100 150
Station (ft)




HY-8 Culvert Analysis Report

Culvert Data Summary - CH2

Barrel Shape: Circular

Barrel Diameter: 2.00 ft

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None |

Site Data - CH2

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 47.00 ft

Qutlet Elevation: -0.59 ft ‘/
Number of Barrels: 3 v/

Water Surface Profile Plot for Culvert: CH2
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Crossing - CH2, Design Discharge - 37.3 cfs
Culvert - CH2, Culvert Discharge - 37.3 cfs
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Tabie 1 - Summary of Culvert Flows at Crossing: CH2 144
Headm‘?frt)e'e"a“"“ Total Discharge {cfs) | CH2 Discharge (cfs) R”““é?f"“arge Iterations
2.00 0.00 0.00 0.00 1 E
2.01 3.73 3.73 0.00 1 !
2.04 7.46 7.46 0.00 1
2.08 11.19 11.19 0.00 1
2.15 14.92 14.92 0.00 1
2.24 18.65 18.65 0.00 1
2.34 22,37 22.37 0.00 1
246 26.10 26.10 0.00 1
2,60 29.83 29.83 0.00 1
2.76 33.56 33.56 0.00 1
294 37.29 v 37.29 0.00 1




Table 12 - Summary of Culvert Flows at Crossing: CH3

Headwat?frt)E'e“'a”"” Total Discharge (cfs) | CH3 Discharge (cfs) R“"“é},g;s"harge Iterations
1.00 0.00 0.00 0.00 1
1.00 0.20 0.20 0.00 1
1.00 0.40 0.40 0.00 1
1.01 0.60 0.60 0.00 1
1.01 0.80 0.80 0.00 1
102 1,00 100 0.00 1
1.03 121 121 0.00 1
1.04 141 141 0.00 1
105 161 161 0.00 ]
107 181 181 0.00 1
1.08 2.01 2.01 0.00 1

Culvert Data Summary - CH3
Barrel Shape: Circular
Barrel Diameter:  1.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CH3
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outtet Station: 50.00 ft
Outlet Elevation: -0.00 ft
Number of Barrels: 3




] 4L
Water Surface Profile Plot for Culvert: CH3

Crossmg - CH3, Design Discharge - 2.0 ¢fs
Culvert - CH3, Culvert Discharge - 2.0 cfs
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HY-8 Culvert Analysis Report

Culvert Data Summary - CL1
Barrel Shape: Circular
Barref Diameter: 2.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240Q
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CL1
Site Data Option: Culvert Invert Dafa
inlet Station: 0.00 ft
Inlet Elevation; 0.00 ft
Outlet Station: 45.00 ft
Ouitlet Elevation: -0.00 ft
Number of Barrels: 1

Y
v

Water Surface Profile Plot for Culvert: CL1

Crossing - CL1-3, Design Discharge - 35.1 cfs
Culvert - CL1, Culvert Discharge - 11.7 efs
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Culvert Data Summary - CL.2
Barrel Shape: Circular /
Barrel Diameter: 2.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
inlet Type: Conventional :
Inlet Edge Condition: Thin Edge Projecting
inlet Depression: None

Site Data - CL2
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 45.00 ft v/
Outlet Elevation; -0.00 ft Vv
Number of Barrels: 1

\

Water Surface Profile Plot for Culvert: CL2

Crossing - CL1-3, Design Discharge - 35.1 cfs
Culvert - CL2, Culvert Discharge - 11.7 cfs
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( Culvert Data Summary - CL3
Barrel Shape: Circular
Barel Diameter: 2.00ft v
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None '

Site Data - CL3
Site Data Option: Culvert invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 4500t
Outlet Elevation: -0.00 ft
Number of Barrels: 1

s Water Surface Profile Plot for Culvert: CL3

Crossing - CL1-3, Design Discharge - 35.1 cfs
Culvert - CL3, Culvert Discharge - 11.7 cfs
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Table 1 - Summary of Culvert Fiows at Crossing: CL1-3 | Se

Headyvater ) Totat CL1 Discharge | CL2 Discharge | CL3 Discharge _Roadway lterations

Elevation {ft} | Discharge (cfs) {cfs) {cfs) (cfs) Discharge (cfs)
2.00 0.00 0.00 0.00 0.00 0.00 o
2.1 3.51 1.18 1.18 1.18 0.00 8
2.03 7.03 2.36 2.36 2.36 0.00 5
2.07 10.54 3.53 3.53 3.53 0.00 5
213 14.05 4.70 4,70 4.70 0.00 4
2,21 17.57 5.86 5.86 5.86 0.00 4
2.30 21.08 7.04 7.04 7.04 0.00 4
240 2459 8.20 8.20 8.20 0.00 4
2.52 28.10 9.38 838 9.38 0.00 4
2.66 .62 10.54 10.54 10.54 0.00 4
2.82 3513 V' 1.74 11.71 11.71 0.00 4
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HY-8 Culvert Analysis Report

Culvert Data Summary - CN3

Barrel Shape: Circular

Barrel Diameter: 3.00ft v

Barel Material: Corrugated Steel

Barrel Manning's n: 0.0240

inlet Type: Conventional

inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CN3

Water

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Infet Elevation: 0.00 ft

Outlet Station: 44.00 ft

Ouflet Elevation; -0.44 it

Number of Barrels: 1

Surface Profile Plot for Culvert: CN3

Crossing - CN3, Design Discharge - 22.9 cfs

oY DU R SR st
4._-__-,: ........................................................ .-
: H
o H
L r . :
5 : . . .
S
: . ' %ﬁ%% :
VIR SO R NN e L T e g

Culvert - CN3, Culvert Discharge - 22.9 cfs

.................

Station {ft)

15}




1

X
15

Table 1 - Summary of Culvert Flows at Crossing: CN3 '

“eadwat?f’t)E[e"a“"“ Total Discharge (cfs) | CN3 Discharge (cfs) R°adwa({‘: f"-s’i)“hafge lterations
3.00 0.00 0.00 0.00 1
3.00 2.29 2.29 0.00 1
3.02 458 458 0.00 1
3.04 6.86 6.86 0.00 1
3.08 9.15 9.15 0.00 1
3.12 11.44 11.44 0.00 1
3.17 13.73 13.73 0.00 1
3.24 16.02 16.02 0.00 1
3.31 18.30 18.30 0.00 1
339 2059 20.59 0.00 1
3.48 22.88 / 22.88 0.00 1

of
2
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Table 13 - Summary of Culvert Flows at Crossing: CR1

163

Headwato(efrt)Elevation Total Discharge (cfs) | CR1 Discharge (cfs) Roadwa(gég ;scharge lterations
2.50 0.00 0.00 0.00 1
2.66 203 203 0.00 1
285 4.05 4.05 0.00 1
3.18 6.08 6.08 0.00 1
3.39 8.11 8.11 0.00 1
3.59 10.14 10.14 0.00 1
3.78 12.16 12.16 0.00 1
3.96 14.19 14.19 0.00 1
4.14 16.22 16.22 0.00 1
4.33 18.24 18.24 0.00 1
4.52 20.27 20.27 0.00 1

Culvert Data Summary - CR1
Barrel Shape: Circular
Barrel Diameter: 2.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CR1
Site Data Option: Culvert invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 2.00 ft
Outlet Station:  70.00 ft
Outlet Elevation: 0.00 ft
Number of Barrels: 1
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Water Surface Profile Plot for Culvert: CR1

Crossing - CR1, Design Discharge - 20.3 cfs
Culvert - CR1, Culvert Discharge - 20.3 cfs
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HY-8 Culvert Analysis Report

Culvert Data Summary - CT1

Barret Shape: Circular

Barrel Diameter: 1.00 ft ‘/

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CT1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Intet Elevation: 0.00 ft

Outlet Station: 104.00 ft ‘/

Outlet Elevation: -1.04 ft ‘/
Number of Barrels: 1

Water Surface Profile Plot for Culvert: CT1
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Table 1 - Summary of Culvert Flows at Crossing: CT1

Headwat?f’t)ae"aﬁ"“ Total Discharge {cfs) | CT1 Discharge {cfs) R°ad""a(‘éf2i}3°harge Itarations
1.00 0.00 0.00 0.00 1
1.01 0.18 0.18 0.00 1
104 0.36 0.36 0.00 ]
110 054 0.54 0.00 1
117 072 0.72 0.00 1
127 0.91 0.91 0.00 1
138 100 109 0.00 1
152 127 127 0.00 1
168 145 145 0.00 .
1.86 163 163 0.00 1
2.07 181 V7 181 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - CT2

Barrel Shape: Circular

Barrel Diameter: 1.00 ft ‘/

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CT2

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 83.00 ft v

Outlet Elevation; -0.83 ft ‘/
Number of Barrels: 1




Water Surface Profile Plot for Culvert: CT2

Crossing - CT2, Design Discharge - 0.1 cfs
Culvert - CT2, Culvert Discharge - 0.1 cfs
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Table 1 - Summary of Culvert Flows at Crossing: CT2
Headwatt(afrt;ilevation Total Discharge (cfs} | CT2 Discharge (cfs) Roa.dwa(gc(:flsji)scharge iterations
1.00 0.00 0.00 0.00 1
1.00 0.01 0.01 0.00 1
1.00 0.03 0.03 0.00 1
1.00 0.04 0.04 0.00 1
1.00 0.06 0.06 0.00 1
1.00 0.07 0.07 0.00 1
1.00 0.09 0.09 0.00 1
- 1.00 0.11 0.11 0.00 1
1.00 0.12 0.12 0.00 1
1.00 0.14 0.14 0.00 1
1.01 0.45 0.15 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - CT3
Barrel Shape: Circular
Barrel Diameter: 1.00 ft
Barrel Material: Corrugated Stesl
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CT3
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation; 0.00 ft
Outlet Station: 49.00 ft
Outlet Elevation: -0.49 ft
Number of Barrels: 1

Table 1 - Summary of Culvert Flows at Crossing: CT3

159

Headwat?l:t)Elevation Total Discharge (cfs) | CT3 Discharge {cfs) Roadwa();g ;scharge Herations
1.00 0.00 0.00 0.00 1
1.00 0.01 0.01 0.00 1
1.00 0.02 0.02 0.00 1
1.00 0.04 0.04 0.00 1
1.00 0.05 0.05 0.00 1
1.00 0.06 0.06 0.00 1
1.00 0.07 0.07 0.00 1
1.00 0.08 0.08 0.00 1
1.00 0.10 0.10 0.00 1
1.00 0.11 0.11 0.00 1
1.00 0.12 0.12 0.00 1
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Table 14 - Summary of Culvert Flows at Crossing: CX1

Headwa‘?f';)E'e"at"’” Total Discharge (cfs) | CX1 Discharge (cfs) Roadwa(%fi’;“harge Iterations
1.00 0.00 0.00 0.00 1
1.00 0.39 039 0.00 1
1.01 0.77 0.77 0.00 1
101 116 116 0.00 ]
1.02 155 155 0.00 1
1.03 1.94 1.94 0.00 1
1.05 232 232 0.00 3
1.06 271 2.71 0.00 1
1.08 3.10 3.10 0.00 1
111 348 3.48 0.00 1
113 3.87 3.87 0.00 1

Culvert Data Summary - CX1
Barrel Shape: Circular
Barrel Diameter: 1.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
fnlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CX1
Site Data Option: Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 35.00 ft
Outlet Elevation: -0.00 ft
Number of Barrels: 4

161
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Water Surface Profile Plot for Culvert: CX1

Crossmg - CX1, Design Discharge - 3.9 cfs
Culvert - CX1, Culvert Discharge - 3.9 cfs

Elevation {ft}

Station ({ft)




Table 15 - Summary of Culvert Flows at Crossing: CX2

Headwatc(a;t')Elevatlon Total Discharge (cfs) | CX2 Discharge (cfs) Roadwa(géflg;scharge lterations
2.00 0.00 0.00 0.00 1
2.0t 0.94 0.94 0.00 1
2.03 1.88 1.88 0.00 1
2.07 2.82 2.82 0.00 1
2.1 3.76 3.76 0.00 1
2.18 470 4.70 0.00 1
223 5.64 5.64 0.00 1
2.32 6.58 6.58 0.00 1
2.41 7.52 7.52 0.00 1
2.40 8.46 8.46 0.00 1
2.50 9.40 9.40 0.00 1

Culvert Data Summary - CX2
Barrel Shape: Circular
Barrel Diameter: 2.00 ft
Barre! Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - CX2
Site Data Option: Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation: 0.30 ft
Outlet Station:  40.00 ft
Outlet Elevation: 0.00 ft
Number of Barrels: 1

13




Water Surface Profile Plot for Culvert: CX2

Crossing - CX2, Design Discharge - 9.4 cfs
Culvert - CX2, Culvert Discharge - 9.4 ofs
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HY-8 Culvert Analysis Report

Culvert Data Summary - DC1
Barrel Shape: Circular
Barrel Diameter: 2.50 ft
Barrel Material:
Barrel Manning's n:  0.0240
Inlet Type:
Inlet Edge Condition:
Inlet Depression: None

Site Data - DC1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 68.00 ft
Qutlet Elevation: -0.68 ft
Number of Barrels: 3

Table 1 - Summary of Culvert Flows at Crossing: DC1

1€5

Headwat?frt)Etevation Total Discharge (cfs) | DC1 Discharge {cfs} Roadwa(gé g ;scharge lterations
1.85 0.00 .00 0.00 1
1.87 583 5.83 0.00 1
1.91 11.67 11.67 0.00 1
1.97 17.50 17.50 0.00 1
2.06 23.34 23.34 0.00 1
217 29.17 29.17 0.00 1
2.30 35.00 35.00 0.00 1
2.46 40.84 40.84 0.00 1
2.65 46.67 48.67 0.00 1
2.85 52.51 52.51 Q.00 1
2.83 58.34 58.34 0.00 1




Water Surface Profile Plot for Culvert: DC1

Crossmg - DC1, Design Discharge - 58.3 cfs
Culvert - DC1, Cubvert Discharge - 58.3 cfs
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HY-8 Culvert Analysis Report

Culvert Data Summary - DG1
Barrel Shape: Circular
Barrel Diameter: 1.50 ft
Barrel Material:
Barrel Manning's n:  0.0240
Inlet Type:
Inlet Edge Condition:
Inlet Depression: None

Site Data - DG1
Site Data Option: Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 40.00 ft
Outlet Elevation: -0.00 ft
Number of Barrels: 2

Table 1 - Summary of Culvert Flows at Crossing: DG1

167

Headwatz(efrt)Elevation Total Discharge {¢fs) | DG1 Discharge {cfs) Roadwa(géfi);scharge lterations
1.50 0.00 0.00 0.00 1
1.51 1.47 1.47 0.00 1
1.55 294 2.54 0.00 1
1.61 4.41 4.44 0.00 1
1.69 5.88 5.88 0.00 1
1.79 7.35 7.35 0.00 1
1.92 8.82 8.82 0.00 1
2.08 10.29 10.29 0.00 1
2,25 11.76 11.76 0.00 1
2.45 13.23 13.23 0.00 1
2.67 14.70 1470 0.00 1




Water Surface Profile Plot for Culvert: DG1

Crossig - DG, Design Discharge - 14.7 cfs

Cubvert - DG, Culvert Discharge - 14.7 ofs

Elevation {ft)
= NN
T

—
[an
|

TTTT TTTT TTiT TTT]

________________

Station (ft)

...................................................................................

-----------------------------------------------------------------------------------

---------------

6%




Site Data -DH 1

HY-8 Culvert Analysis Report

Site Data Option: Culvert Invert Data

inlet Station:

0.01#

Inlet Elevation: 0.00 ft
Outlet Station:  30.00 ft
Outlet Elevation: -0.00 ft
Number of Barrels: 1

Culvert Data Summary - DH 1

Barrel Shape: Circular
Barrel Diameter: 1.00 ft

Barrel Material:

Barrel Manning's n:  0.0240
Inlet Type: Conventional

Corrugated Steel

Inlet Edge Condition: Thin Edge Projecting

Inlet Depression: None

Table 1 - Summary of Culvert Flows at Crossing: DH 1

Headwat?frt)Elevation Total Discharge {cfs) | DH 1 Discharge {cfs) Roadwa(ség ;scharge lterations
1.00 0.00 0.00 0.00 1
1.00 0.10 0.10 0.00 1
1.01 0.20 0.20 0.00 1
1.01 0.30 0.30 0.00 1
1.02 0.40 0.40 0.00 1
1.03 0.50 0.50 0.00 1
1.05 0.60 0.680 0.00 1
1.06 0.70 0.70 0.00 1
1.08 0.80 0.80 0.00 1
1.10 0.90 0.90 0.00 1
1.13 1.00 1.00 0.00 1
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Water Surface Profile Plot for Culvert: DH 1

Crossmg - DH 1, Design Discharge - 1.0 cf3
Culvert - DH 1, Culvert Discharge - 1.0 ¢fs
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HY-8 Culvert Analysis Report

Culvert Data Summary - DL1
Barrel Shape: Circular
Barrel Diameter: 1.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - Di.1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 45.00 it
Outlet Elevation: 0.45f ~
Number of Barrels: 1




Water Surface Profile Plot for Culvert: DL1

Crossing - DL 1, Design Discharge - 0.6 cfs
Culvert - DL1, Culvert Discharge - 0.6 cfs
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Table 1 - Summary of Culvert Flows at Crossing: DL_1
Headwa“(*frtf'e"aﬁ"" Total Discharge (cfs) | DL1 Discharge (cfs) R°ad""a(3£if°harge Iterations
1.00 0.00 0.00 0.00 1
1.00 0.06 0.06 0.00 1
1.00 0.11 0.11 0.00 1
1.00 047 017 0.00 1
1.01 023 0.23 0.00 1
1.01 0.28 0.28 0.00 1
1.02 0.34 0.34 0.00 1
1.03 0.40 0.40 0.00 1
1.03 0.46 0.46 0.00 1
1.04 0.51 0.51 0.00 1
1.05 057 v 0.57 0.00 1
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HY-8 Culvert Analysis Report

Culvert Data Summary - DL2

Barre! Shape: Circular

Batrel Diameter: 1.00 ft

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site PData - DL2

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

inlet Elevation: 0.00 ft

Outlet Station: 44.00 ft

Outlet Elevation: -0.00 ft '/
Number of Barrels: 1

(.. Water Surface Profile Plot for Culvert: DL2

Elevation (ft)
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Crossing - DL2, Design Discharge - 2.2 cfs

Culvert - DL2, Culvert Discharge - 2.2 ¢fs
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( Table 1 - Summary of Culvert Flows at Crossing: DL2 : "l‘”‘T of M5
Headwat?fli)E!evation Total Discharge (cfs} | DL2 Discharge (cfs) Roadwaéf[;i)scharge lterations
1.00 0.00 0.00 0.00 1
1.01 0.22 0.22 0.00 1
1.03 045 0.45 0.00 1
1.07 0.67 0.67 0.00 1
1.13 0.90 0.90 0.00 1
1.21 1.12 1.12 0.00 1
1.30 1.34 1.34 0.00 1
1.41 1.57 1.57 0.00 1
1.53 1.79 1.79 0.00 1
1.67 2.02 2,02 0.00 1
1.83 224 v 2.24 0.00 1
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HY-8 Culvert Analysis Report

Culvert Data Summary - DOTAQ1
Barrel Shape: Circular
Barrel Diameter: 2.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting

Inlet Depression: None

Site Data - DOTAQ1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 4.00 ft
Outlet Station:  240.00 ft
Outlet Elevation: 0.00 ft
Number of Barrels: 1

Table 1 - Summary of Culvert Flows at Crossing: DOTAQ1

Headwat(ef;;)Elevation Total Discharge (cfs) DOTAQ(1Cf2;scharge Roadwa{i flg;scharge lterations
4.00 0.00 0.00 0.00 1
462 1.49 1.49 0.00 1
4.88 2.98 2.98 0.00 1
5.10 4.47 4.47 0.00 1
5.30 596 5.96 0.00 1
5.50 7.46 7.46 0.00 1
5.87 8.95 8.95 0.00 1
6.04 10.44 10.44 0.00 1
6.20 11.93 11.93 0.00 1
6.36 13.42 13.42 0.00 1
6.55 14.91 14.91 0.00 1
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Water Surface Profile Plot for Culvert: DOTAQ1

Crossing - DOTAQI1, Design Discharge - 14.9 cts
Cubvert - DOTAQL, Culvert Discharge - 14.9 ofs
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Table 2 - Summary of Culvert Flows at Crossing: DOTAR1
Headwata(efrt)Elevatton Total Discharge (cfs) DOTARgCgI)soharge Roadwa(g(/: f[;;scharge lterations
1.50 0.00 0.00 0.00 1
1.51 0.16 0.16 0.00 1
1.53 0.31 0.31 0.00 1
1.55 0.47 0.47 0.00 1
1.57 082 0.62 0.00 1
1.60 0.78 0.78 0.00 1
1.64 0.94 0.94 0.00 1
1.87 1.09 1.09 0.00 1
1.71 1.25 1.25 0.00 1
1.75 1.40 1.40 0.00 1
1.79 1.56 1.56 0.00 1

Culvert Data Summary - DOTAR1
Barrel Shape: Circular
Barrel Diameter: 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - DOTAR1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 1.00 ft
Outlet Station:  120.00 ft
Outlet Elevation: 0.00 ft
Number of Barrels: 1
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Water Surface Profile Plot for Culvert: DOTAR1

Crossing - DOTARI, Design Discharge - 1.6 cfs
Culvert - DOTARI, Culvert Discharge - 1.6 cfs
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Table 3 - Summary of Culvert Flows at Crossing: DOTAV1

1 7%

Headwatc(af;)Elevatlon Total Discharge (cfs) DOTAVSCgl)scharge Roadwa(;; g;scharge terations
1.50 0.00 0.00 0.00 1
1.53 0.39 0.39 0.00 1
1.59 0.77 0.77 0.00 1
1.68 1.16 1.16 0.00 1
1.77 1.55 1.55 0.00 1
1.86 1.94 1.94 0.00 1
1.95 2.32 232 0.00 1
2.03 271 271 0.00 1
212 310 3.10 0.00 1
2.20 3.48 3.48 0.00 1
229 3.87 3.87 0.00 1

Culvert Data Summary - DOTAV1
Barret Shape: Circular
Barre! Diameter: 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - DOTAV1
Site Data Cption: Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation: 1.00 #
Outlet Station:  100.00 ft
Outlet Elevation: .00 ft
Number of Barrels: 1




Water Surface Profile Plot for Culvert: DOTAV1

Crossing - DOTAV 1, Design Discharge - 3.9 cfs
Culvert - DOTAVL, Culvert Discharge - 3.9 ofs
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HY-8 Culvert Analysis Report

Culvert Data Summary - DOTAX1
Barrel Shape: Circular
Barrel Diameter: 1.50 ft
Barrel Material:
Barrel Manning's n;  0.0240
Inlet Type:
Inlet Edge Condition:
Inlet Depression: None

Table 1 - Summary of Culvert Flows at Crossing: DOTAX1

Headwatc(efrt)Elevatlon Total Discharge {cfs) DOTAX:Cf?’;scharge Roadwa(gé fIgl)scharge lterations
2.00 0.00 0.00 0.00 1
252 0.33 0.33 0.00 1
250 0.66 0.66 0.00 1
262 0.99 0.99 0.00 1
272 1.32 1.32 0.00 1
282 1.65 1.65 0.00 1
290 1.97 1.97 0.00 1
297 2.30 2.30 0.00 1
3.05 263 283 0.00 1
312 2.96 2.96 0.00 1
3.18 3.29 3.29 0.00 1




Water Surface Profile Plot for Culvert: DOTAX1

Crossmg - DOTAXI, Design Discharge - 3.3 cfs
Cubvert - DOTAXL, Culvert Discharge - 3.3 ¢fs
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Site Data - DOTAX1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 2.00 f
Outlet Station: 120.00 it
Outlet Elevation: 0.00 ft
Number of Barrels: 1




Table 5 - Summary of Culvert Flows at Crossing: DOTBV1

193

Headwat\(efrt)Elevatlon Total Discharge (cfs) DOTBV(szl)scharge Roadwa(gé fIIS);soharge lterations
13.00 0.00 0.00 0.00 1
13.37 0.52 0.52 0.00 1
13.54 1.04 1.04 0.00 1
13.87 1.56 1.56 0.00 1
13.78 2.08 2.08 0.00 1
13.89 . 2.61 2.61 0.00 1
14.00 3.13 3.13 0.00 1
14.10 3.85 3.85 0.00 1
14.20 4.17 417 0.00 1
14.30 469 4.69 0.00 1
14.40 5.21 521 0.00 1

Culvert Data Summary - DOTBV1
Barrel Shape: Circular
Barrel Diameter: 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - DOTBV1
Site Data Option: Culvert Invert Data
Inlet Station: .00 ft
Inlet Elevation: 13.00 ft
Outlet Station:  260.00 ft
Outlet Elevation: 0.00 ft
Number of Barrels: 1




Water Surface Profile Plot for Culvert: DOTBV1

Crossing - DOTBV 1, Design Discharge - 5.2
Culvert - DOTBV1, Culvert Discharge - 5.2 ofs
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Table 6 - Summary of Culvert Flows at Crossing: DOTBY1

Headwatc(af:)Elevatlon Total Discharge (cfs) DOTBY:C]ES)i)scharge Roadwa()((: fl;_:;scharge lterations
7.00 0.00 0.00 0.00 1
7.34 0.26 0.26 0.00 1
7.38 0.52 0.52 0.00 1
7.48 0.78 0.78 0.00 1
7.55 1.04 1.04 0.00 1
7.61 1.30 1.30 0.00 1
7.68 1.56 1.56 0.00 1
7.74 1.82 1.82 0.00 1
7.79 2.08 2.08 0.00 1
7.85 2.34 2.34 0.00 1
7.90 2.60 2.60 0.00 1

Culvert Data Summary - DOTBY1
Barrel Shape: Circular
Barrel Diameter:  1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Cenventional
Inlet Edge Condition: Thin Edge Projecting

Inlet Depression: None

Site Data - DOTBY1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Eievation: 7.00 ft
Qutlet Station: 220.00 ft
Qutlet Elevation: 0.00 ft
Number of Barrels: 1




Water Surface Profile Plot for Culvert: DOTBY1

Crossing - DOTBY 1, Design Discharge - 2.6 cfs
Culvert - DOTBY1, Culvert Discharge - 2.6 cfs
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HY-8 Culvert Analysis Report

Culvert Data Summarywz"l

Barrel Shape: Circular
Barrel Diameter: 1.251t

Barrel Material: Corrugated Steel

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting

Inlet Depression: None
Site Data -'521

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 0,00 ft

Outlet Station: 44.00 ft v~

Outlet Elevation: -0.44 fi

Number of Barrels: 1
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Water Surface Profile Plot {or Culvert¥BZ1

Crossing?;BZl, Design Discharge - 3.4 cfs
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Table 1 - Summary of Culvert Flows at Crossin ‘.4321

”ead“t?f';f‘e"a‘b" Total Discharge (cfs) | BZ1 Discharge (cfs) R°adwaéf[s")s°harge terations
125 0.00 0.00 0.00 1
126 0.34 0.34 0.00 1
128 0.69 0.69 0.00 1
1.31 1.03 103 0.00 1
1.35 137 137 0.00 1
141 172 172 0.00 1
148 2.06 2.06 0.00 1
157 2.40 240 0.00 1
167 274 274 0.00 1
178 3.09 3.00 0.00 1
1.90 3434/ 343 0.00 1




Table 7 - Summary of Culvert Flows at Crossing: DOTDCA1

149

Headwat?f;)Elevatlon Total Discharge (cfs) DOTDC(1Cf[S);scharge Roadwa(g:3 f[s);scharge lterations
2.00 0.00 0.00 0.00 1
227 0.21 0.21 0.00 1
238 0.42 0.42 0.00 1
2.48 0.63 0.63 0.00 1
2.55 0.84 0.84 0.00 1
262 1.05 1.05 0.00 1
2.68 1.27 1.27 0.00 1
2.75 1.48 1.48 0.00 1
2.80 1.69 1.69 0.00 1
2.85 1.20 1.90 0.00 1
2.90 2.1 2.1 0.00 1

Culvert Data Summary - DOTDC1
Barrel Shape: Circular
Barrel Diameter: 1.50 ft
Barre! Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting

Inlet Depression: None

Site Data - DOTDCA1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 2.00 ft
Outlet Station: 170.00 ft
OCutlet Elevation: 0.00 ft
Number of Barrels: 1
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Water Surface Profile Plot for Culvert: DOTDC1

Crossing - DOTDC1, Design Discharge - 2.1 cfs
Cubvert - DOTDCL, Culvert Discharge « 2.1 ofs
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Table 8 - Summary of Culvert Flows at Crossing: DOTDG1

Headwat?f:)Elevatlon Total Discharge (cfs) DOTDG(1C %soharge Roadwa()é ff;);scharge lterations
3.00 0.00 0.00 0.00 1
3.33 0.17 017 0.00 1
3.35 0.34 0.34 0.00 1
344 0.51 0.51 0.00 1
345 068 0.68 0.00 ]
3.51 0.85 0.85 0.00 1
3.55 1.03 1.03 0.00 1
3.60 1.20 1.20 0.00 1
3.64 1.37 1.37 0.00 1
3.68 1.54 1.54 0.00 1
373 1.71 1.71 0.00 1

Culvert Data Summary - DOTDG1
Barrel Shape: Circular
Barrel Diameter; 1.50 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
inlet Depression: None

Site Data - DOTDG1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 #
Inlet Elevation: 3.00 ft
Outlet Station: 175.00 ft
QOutlet Elevation: 0.00 ft
Number of Barrels; 1




Water Surface Profile Plot for Culvert: DOTDG1
Crossing - DOTDGI, Design Discharge - 1.7 cfs

Culvert - DOTDGL, Culvert Discharge - 1.7 ofs
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. ¢ HY-8 Culvert Analysis Report

Culvert Data Summary - DS1
Barre! Shape: Circular
Barrel Diameter: 1.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n: 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - DS1
Site Data Option: Culvert invert Data
Inlet Station: 0.00 ft
Intet Elevation: 0.00 ft
Outlet Station: 56.00 ft
© Qutlet Elevation: -0.56 ft /
Number of Barrels: 1

( Water Surface Profile Plot for Culvert: DS1

Crossing - DS1, Design Discharge - 0.6 cfs
Culvert - DS1, Culvert Discharge - 0.6 cfs
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Table 1 - Summary of Culvert Flows at Crossing: DS1

Headwat?fi)Elevation Total Discharge (cfs) | DS1 Discharge (cfs) Roadwa()éflg;scharge Herations
1.00 0.00 o.00 0.00 1
1.00 0.06 0.06 0.00 1
1.00 0.13 0.13 0.00 1
1.01 0.19 0.19 0.00 1
1.01 0.25 0.25 0.00 1
1.02 0.32 0.32 0.00 1
1.03 0.38 038 0.00 1
1.04 0.44 0.44 0.00 t
1.05 0.50 050 0.00 1
1.06 0.57 i 057 0.00 1
1.08 063 v 063 0.00 1




HY-8 Culvert Analysis Report

Culvert Data Summary - DS2
' Barrel Shape: Circular
Barrel Diameter: 1.00 ft
Barrel Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - DS2
Site Data Option: Culvert Invert Data
Inlet Station:  0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 25.00 ft
Outlet Eievation: -0.25 ft
Number of Barrels: 1

Table 1 - Summary of Culvert Flows at Crossing: DS2

Headwatffrt)ae"a“"“ Total Discharge (cfs) | DS2 Discharge (cfs) Roadwaéf'g;“harge lterations
150 0.00 0.00 0.00 7
151 0.25 0.25 0.00 1
153 0.50 0.50 0.00 7
156 0.75 0.75 0.00 1
161 1.00 1.00 0.00 1
168 125 125 0.00 1
176 150 750 0.00 1
185 175 175 0.00 1
1.96 2.00 2.00 0.00 1
2.08 2.25 2.25 0.00 1
222 2.50 250 0.00 1




Water Surface Profile Plot for Culvert: DS2
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HY-8 Culvert Analysis Report

Culvert Data Summary - DS3A
Barrel Shape: Circular

Barrel Diameter:;

Barrel Material:
Barrel Manning's n:  0.0240
Inlet Type: Conventional

2.50ft
Corrugated Steel

Inlet Edge Condition: Thin Edge Projecting

Inlet Depression:

Site Data - DS3A
Site Data Option: Culvert Invert Data

Inlet Station:

Inlet Elevation:
Qutlet Station: 25.00 ft

Qutlet Elevation:

None

0.00 ft
0.00 ft

-0.25ft

Number of Barrels: 1

Table 1 - Culvert Summary Table: DS3A

167

) Total pulvert Headw_ater Outlet - altw Outlgt Tailwajer
Oicigos | Oce | Sovion Ty | (ont | Tpe | vemn | ooty | oandy | Desinin | Velooh | Veloo
0.00 0.00 2.25 £.000 2.250 O-NF 0.00C 0,000 0.000 2.250 0.000 0.000
1.69 1.69 2.26 0612 2.259 3-M1f 0.455 0.408 2.500 2.250 0.344 0.000
3.38 3.38 2.28 0.882 2.279 3-M1F 0.648 0.592 2.500 2.250 0.689 0.000
5.07 5.07 2.31 1.094 2313 3-Mi1f 0.807 0.741 2.500 2.250 1.033 0.000
6.76 6.76 246 1.277 2458 3-M1f 0.941 0.854 2.500 2.250 1.377 0.000
8.45 845 242 1.448 2.423 3-MA1f 1.065 0.964 2.500 2.250 1.721 0.000
10.14 10.14 2.50 1612 2.497 3-M1f 1.182 1.059 2.500 2.250 2.066 0.000
11.83 i1.83 2.5% 1.769 2.585 3-M1f 1.296 1.147 2.500 2.250 2410 0.000
13.52 13.52 2.69 1.922 2.687 3-M1f 1.406 1.235 2.500 2,280 2.754 ¢.000
15.21 15.21 285 2.074 2.850 4-FFf 1.517 1.311 2.500 2.250 3.099 0.000
16.90 16.80 2,74 2.227 2.744 4-FFf 1.832 1.385 2.500 2.250 3.443 0.000




Water Surface Profile Plot for Culvert; DS3A

Crossmg - DS3A, Design Discharge - 16.9 ¢ty
Cubvert - DS3A, Culvert Discharge - 16.9 ofs
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Culvert Data Summary - DS3B
Barrel Shape: Circutar
Barrel Diameter: 2.50 ft
Barrel Material: Corrugated Steel
Barre! Manning's n; 0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - DS3B
Site Data Option: = Culvert Invert Data
inlet Station: 0.00 ft
tnlet Elevation: 0.00 ft
Qutlet Station: 50.00 ft
Outlet Elevation: -0.50 ft
Number of Barrels: 1

Table 2 - Culvert Summary Table: DS3B

) Total Culvert Headwater Intet Outlet Flow " utle iwater Ounr—;t Tailwater

D's{"crf‘;’ ge D‘S(f:’f‘s)r ge E'e‘(’fi’)""“ Dep%? r(]fttr)OI D(;g?r‘]"(’f‘t) Type Dligirhn?fit) D%;?r‘:?flt) Dgptth (tﬂ) gzpth ) V?f'gg;‘y V'ff't‘]’;)""
0.00 0.00 2.00 0.000 2.000 O-NF 0.000 0.000 C.000 2.500 0.000 0.c00
1.69 1.69 2.01 0612 2.012 3-M1f 0,456 0.406 2.500 2.500 0.344 0.G00
3.38 3.38 2.04 0.882 2,038 3-M1f 0.848 0.592 2.500 2.500 0.689 0.000
5.07 $5.07 2.08 1.094 2.080 3-M1f 0.807 Q.741 2.500 2.500 1.033 0.000
8.76 6.76 2.14 1,277 2139 3-Mif 0.941 0.854 2.500 2.500 1.377 C¢.000
845 8.45 2.21 1.449 2.213 3-Mif 1.065 0.964 2.500 2.500 1.721 0.0C0
10.14 10.14 2.31 1612 2.310 3-M1 1.182 1.069 2.500 2.500 2.066 0.000
11.83 11.83 2.42 1.76% 2.415 3-M1i 1.2956 1.147 2.500 2.50¢ 2.410 0.000
13.52 13.52 2.53 1.922 2.529 3-M1f 1.408 1.235 2.500 2.500 2.754 0.000
15.21 15.21 2.67 2.074 2.671 3-M1f 1.517 1.311 2.500 2.500 3.099 0.000
16.90 16.90 2.82 2227 2.825 3-Mif 1.632 1.385 2.500 2.500 3.443 0.000




Water Surface Profile Plot for Culvert: DS3B

Crossmg - DS3B, Design Discharge - 16.9 cfy
Cubvert - DS3B, Culvert Discharge - 16.9 cfs

Elevation (ft}

-10 0 10 20 30 40 50 60
Station (ft)




HY-8 Culvert Analysis Report

Culvert Data Summary - DT1
Barrel Shape; Circular
Barrel Diameter: 2.00 ft
Barre! Material: Corrugated Steel
Barrel Manning's n:  0.0240
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - DT1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 0.00 ft
Outlet Station: 60.00 ft
Cutlet Elevation: -0.60 ft
Number of Barrels: 1

Table 1 - Summary of Culvert Flows at Crossing: DT1

Headwat?fz)Elevation Total Discharge (cfs) | DT1 Discharge (cfs) Roadwa(%flg;soharge terations
1.40 0.00 0.00 0.00 1
1.43 1,27 1.27 0.00 1
1.47 2.54 2.54 0.00 1
1.54 3.80 3.80 0.00 4
1.64 5.07 5.07 0.00 1
1.76 6.34 6.34 0.00 1
1.91 7.61 7.61 0.00 1
2.07 8.88 8.88 0.00 1
2.28 10.14 10.14 0.00 1
2.3 11.41 11.41 0.00 1
252 12.68 12.68 0.00 1

20/




Water Surface Profile Plot for Culvert: DT1

Crossing - DT1, Design Discharge - 12.7 cfs
Culvert - DT1, Cubvert Discharge - 12.7 ofs

Elevation (fi}

Station {ft)
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HY-8 Culvert Analysis Report

Culvert Data Summary - TAL1

Barre! Shape: Circular
Barrel Diameter: 1.00 ft ‘/

Barrel Material: Corrugated Steei

Barrel Manning's n: 0.0240

Inlet Type: Conventional

Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: None

Site Data - TAL1

Site Data Option: Culvert Invert Data
Inlet Station: 0,00 ft

Inlet Elevation: 0.00 ft

Outlet Station: 36.00 ft v

Qutlet Elevation: -0.36 ft v

Number of Barreis: 1




!

Water Surface Profile Plot for Culvert: TAL1

Crossing - TAL1, Design Discharge - 0.1 cfs
Culvert - TAL1, Culvert Discharge - 0.1 cfs
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Table 1 - Summary of Culvert Flows at Crossing: TAL1
“eadwat?{t)E'e"a“"” Total Discharge (cfs) | TAL1 Discharge (cfs) Rmdwaa’:g')““a‘ge Rerations
1.00 0.00 0.00 0.00 1
1.00 0.01 0.01 0.00 1
1.00 0.02 0.02 0.00 1
1.00 0.03 0.03 0.00 1
1.00 0.04 0.04 0.00 1
1.00 0.05 0.05 0.00 1
1.00 0.06 0.06 0.00 1
1.00 0.07 0.07 0.00 1
1.00 - 0.08 0.08 0.00 1
1.00 0.09 0.09 0.00 1
1.00 010 v 0.10 0.00 1




APPENDIX G
CONSTRUCTION DRAWINGS
(BOUND SEPARATELY)

T:\11176310\SWPPP\Stormwater Pollution Prevention Plan — MR — Amended July 2012
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