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Town of Saugerties
Replace Culvert at Wilhelm Road
Environmental Assessment

November 25, 2015

Project Name: Replace Culvert at Wilhelm Road

Project Location: Wilhelm Road (crossing Beaver Kill)

HTFC SHARS #: N/A

Federal Agency: U.S. Department of Housing and Urban Development
Responsible Entity: New York State Homes and Community Renewal

Responsible Agency’s Thomas J. King, Assistant General Counsel and Certifying Officer
Certifying Officer:

Project Sponsor: Town of Saugerties

Greg Helsmoortel, Supervisor
4 High Street
Primary Contact: Saugerties, NY 12477
(845) 246-2800
ghelsmoortel@saugerties.ny.us

Project NEPA Classification: 24 CFR 58.36 (Environmental Assessment)

|E Finding of No Significant Impact - The project will not result in
Environmental Finding: a significant impact on the quality of the human environment.
|:| Finding of Significant Impact - The project may significantly
affect the quality of the human environment.

The undersigned hereby certifies that New York State Homes and
Community Renewal has conducted an environmental review of the
project identified above and prepared the attached environmental
review record in compliance with all applicable provisions of the
National Environmental Policy Act of 1969, as amended (42 USC Sec.
4321 et seq.) and its implementing regulations at 24 CFR Part 58.
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Signature P

Certification

Thomas J. Kin’g, Assistant General Counsel and Certifying Officer

Environmental Review Prepared By: The LiRo Group
3 Aerial Way
Syosset, NY 11791



CERTIFICATION OF NEPA CLASSIFICATION

It is the finding of the New York State Housing Trust Fund Corporation that the activity(ies)
proposed in its 2015 NYS CDBG-DR project Town of Saugerties — Replace Culvert at Wilhelm
Road is:

Check the applicable classification.
Exempt as defined in 24 CFR 58.34 (a).
Categorically Excluded as defined in 24 CFR 58.35(b).

Categorically Excluded as defined in 24 CFR 58.35(a) and no activities are affected by
federal environmental statues and executive orders [i.e., exempt under 58.34(a)(12)].

Categorically Excluded as defined in 24 CFR 58.35(a) and some activities are affected
by federal environmental statues and executive orders.

“Other” neither exempt (24 CFR 58.34(a)) nor categorically excluded (24 CFR 58.35).

X X O OO O

Part or all of the project is located in an area identified as a floodplain or wetland. For
projects located in a floodplain or wetland, evidence of compliance with Executive
Orders 11988 and/or 11990 is required.

For activities excluding those classified as “Other,” attached is the appropriate
Classification Checklist (Exhibit 2-4) that identifies each activity and the corresponding
citation.
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Signature of Certifying Officer Date

Thomas J. King Assistant General Counsel

Print Name Title



CERTIFICATION OF SEQRA CLASSIFICATION

It is the finding of the New York State Housing Trust Fund Corporation that the activity(ies)
proposed in its 2015 NYS CDBG-DR project Town of Saugerties — Replace Culvert at Wilhelm
Road is:

Check the applicable classification:

[ ] Typel Action (6NYCRR Section 617.4)
X]  Type Il Action (6NYCRR Section 617.5)
|:| Unlisted Action (not Type | or Type Il Action)

Check if applicable:

|:| Environmental Impact Statement (EIS) Prepared

|:| Draft EIS
[] FinalEIS

a ) ]
2 / - N ber 25, 2015
f‘“/// Z//,,/ ovember

Signature of Certifying Officer Date

Thomas J. King Assistant General Counsel

Print Name Title



Description of the Proposed Project [24 CFR 50.12 & 58.32; 40 CFR 1508.25]:

The project involves the design, engineering, and construction required to replace an existing 8-foot
diameter cast iron culvert located on Wilhelm Road that is inadequately-sized. (see Figure 1) An
analysis of the hydraulics and hydrology of the watershed was performed to determine the peak
discharge rates that will occur in various storm events. This critical first step determined that the
required dimension for the replacement culvert on Wilhelm Road would be an interior width of 16
feet and a minimum clear opening height of 7.64 feet to pass the 100-year storm. In order to meet
NYSDEC requirements, the recommended replacement culvert size for Wilhelm Road is a four-sided
precast box culvert with an internal opening dimension of 9% feet high by 16 feet wide embedded a
minimum of 1.53 feet into the streambed. The Town is requesting $575,645 for the completion of the
design and installation of this project.

The project will be located on existing Town of Saugerties property, with temporary construction
easements needed on adjacent private properties. There is currently adequate right-of-way available
for the completion of this project. Due to the excavation of the old culvert, disturbed and damaged
roadway will be replaced. Construction will involve the removal of asphalt and aggregate, extraction
of the old culvert, excavation, stabilization of existing utilities near the site, placement of the new
culvert, addition of fill material and repairing with a four-inch base coat and two-inch finishing coat.
During construction, a 12-foot wide temporary gravel road will be installed to be used as a detour
around the culvert construction project. Guiderails will be relocated from Wilhelm Road and reused
during the temporary road construction. In addition, part of the demolition plan involves the removal
of some trees.

Statement of Purpose and Need for the Proposal [40 CFR 1508.9(b)]:

Resizing the culvert to accommodate measured stormwater flows will minimize localized flooding
during and after future storms. This project will provide long-term benefits through permanent flood
mitigation and ensure continual access to vital commercial and residential areas, as well as enabling
emergency personnel to respond more quickly.

The Wilhelm Road target area contains approximately 32 households, who require access to Old
King’s Highway to reach points south, southeast, and northeast, including the Town of Saugerties and
Interstate 87.

Existing Conditions and Trends [24 CFR 58.40(a)]:

During Hurricane Irene, Tropical Storm Lee and Superstorm Sandy, the Wilhelm Road culvert was
overwhelmed by stormwater, which caused flooding, erosion, and damage to the culvert as well as
surrounding infrastructure.

Funding Information

Estimated Total HUD Funded Amount:
$575,645

Estimated Total Project Cost
(HUD and non-HUD funds) [24 CFR 58.32(d)]:
$575,645
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Compliance with 24 CFR 58.5 and 58.6 Laws and Authorities

Record below the compliance or conformance determinations for each statute, executive order,
or regulation. Provide credible, traceable, and supportive source documentation for each
authority. Where applicable, complete the necessary reviews or consultations and obtain or
note applicable permits of approvals. Clearly note citations, dates/names/titles of contacts, and
page references. Attach additional documentation as appropriate.

Compliance Factors: Statutes,
Executive Orders, and Regulations
listed at 24 CFR §58.5 and §58.6

Are formal
compliance
steps or
mitigation
required?

Compliance determinations

STATUTES, EXECUTIVE ORDERS, AND REGULATIONS

LISTED AT 24 CFR 50.4 and 58.6

Airport Hazards
24 CFR Part 51 Subpart D

Yes No

O X

Based on guidance provided by HUD in Fact Sheet #D1,
the National Plan of Integrated Airport Systems was
reviewed for civilian, commercial service airports within
the vicinity of the project site. There are no military or
civil airports within 1 mile of the project area. No impacts
would result.

Coastal Barrier Resources
Coastal Barrier Resources Act, as
amended by the Coastal Barrier
Improvement Act of 1990 [16 USC
3501]

Yes No

According to the Coastal Barrier Resource System maps,
the project site is not located within a coastal barrier
resource area; therefore, this standard is not applicable.

Flood Insurance

Flood Disaster Protection Act of 1973
and National Flood Insurance Reform
Act of 1994 [42 USC 4001-4128 and 42
USC 5154a]

Yes No

Based on Flood Insurance Map 36111C0115E, the
Wilhelm Road project site is located within a Special
Flood Hazard Area. However, the project does not
require proof of National Flood Insurance Program (NFIP)
insurance. (see Figure 2)




STATUTES, EXECUTIVE ORDERS, AND REGULATIONS LISTED AT 24 CFR 50.4 & 58.5

Clean Air

Clean Air Act, as amended, particularly
section 176(c) & (d); 40 CFR Parts 6, 51,
93

Yes No

The proposed project is not located within a nonattainment
area where air pollution levels persistently exceed the
national ambient air quality standards. No significant
impacts on air quality would occur. Construction of the
project would not generate additional vehicular traffic;
therefore, no exceedances of the National Ambient Air
Quality Standard (NAAQS) associated with carbon
monoxide (CO) or particular matter (PM) would occur.
Operation of the proposed project would not result in any
major new stationary source of air pollutants. The project
would not adversely affect the State Implementation Plan
(SIP).

Coastal Zone Management
Coastal Zone Management Act,
sections 307(c) & (d)

Yes No

The project area is not located within the boundaries of the
New York State Coastal Zone.

Contamination and Toxic Substances
24 CFR Part 50.3(i) & 58.5(i)(2)

Yes No

There are no known hazardous materials, contaminants,
toxic chemicals, gases, or radioactive substances that could
affect health and safety within the project area. The
proposed project is not anticipated to result in any
significant adverse impacts related to toxic, hazardous, or
radioactive materials.

The project site is not listed on a U.S. Environmental
protection Agency (EPA) Superfund National Priorities or
CERCLA List, or equivalent State list, located within 3,000
feet of a toxic or solid waste landfill site, and is not known
or suspected to be contaminated by toxic chemicals or
radioactive materials.

Endangered Species
Endangered Species Act of 1973,
particularly section 7; 50 CFR Part 402

Yes No

The proposed project may affect but is not likely to
adversely affect endangered or threatened species;
however, the US Fish and Wildlife Service (USFWS) lists the
Indiana bat (Myotis sodalis) as an endangered species and
the northern long-eared bat (Myotis septentrionalis) as a
proposed endangered species that can be found within the
vicinity of the project area, based upon review using the
USFWS IPaC website. (see Appendix A) A copy of the
USFWS correspondence and concurrence with GOSR’s
Section 7 determination is attached. (see Appendix A)

The proposed project will require the removal of trees in
order to complete the project. The trees will be required to
be cut down between November 1 and March 31 to avoid
the roosting period of the Indiana bat and northern long-
eared bat. Although trees will be removed, there will be no
effect on the habitats of the listed endangered species
found in the vicinity of the project.

Correspondence with the National Marine Fisheries Service
of the National Oceanic and Atmospheric Administration of
the United States department of Commerce indicates that
no federally-listed threatened or endangered species are
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present in the project area. (see Appendix A)

Explosive and Flammable Hazards
24 CFR Part 51 Subpart C

Yes

There are no known hazardous operations handling
conventional fuels or chemicals of an explosive or
flammable nature in the vicinity of the project area. This
criterion is applicable to HUD-assisted projects that involve
new residential construction, conversion of non-residential
buildings to residential use, rehabilitation of residential
properties that increase the number of units, or restoration
of abandoned properties to habitable condition. As this
project is the replacement of an existing culvert, which
does not change the existing land use or add residential
population, the criterion does not apply and there are no
anticipated adverse impacts expected to occur.

Farmlands Protection

Farmland Protection Policy Act of
1981, particularly sections 1504(b) and
1541; 7 CFR Part 658

Yes

The proposed project is not located within any Agricultural
District. It would not cause disturbance of Prime, Unique,
or Statewide Important Farmland and would not involve
the conversion of farmland to non-agriculture use.
Therefore, the proposed project would not violate the
farmland protection Policy Act.

Floodplain Management
Executive Order 11988, particularly
section 2(a); 24 CFR Part 55

Yes

Based on Flood Insurance Map 36111C0115E, the Wilhelm
Road project site is located within a Special Flood Hazard
Area. The proposed project would not have any impact to
floodplain management, but the 5-step process for
floodplain management would need to be followed. (see
Appendix B) The proposed project involves the installation
of a new four-sided precast box culvert with an internal
opening dimension of 9% feet high by 16 feet wide
embedded a minimum of 1.53 feet into the streambed.

Historic Preservation

National Historic Preservation Act of
1966, particularly sections 106 and
110; 36 CFR Part 800; Tribal
notification for new ground
disturbance.

Yes

The New York State Historic Preservation Officer (SHPO) as
well as the Saint Regis Mohawk Tribe have been consulted
in regards to this project. It has been determined that “no
historic properties will be affected” by the proposed
project. (see Appendix C).

Noise Abatement and Control

Noise Control Act of 1972, as amended
by the Quiet Communities Act of 1978;
24 CFR Part 51 Subpart B

Yes

The proposed project would not generate noise within the
project area, nor would it introduce any new or rehabilitate
any existing noise sensitive uses. Therefore, no significant
noise impacts would occur as a result of the proposed
project.

Sole Source Aquifers

Safe Drinking Water Act of 1974, as
amended, particularly section 1424(e);
40 CFR Part 149

Yes

The proposed project is not located above a sole source
aquifer. The proposed project would not result in any
indirect or secondary impacts in terms of new development
or new demands. The proposed project is not expected to
impact the supply or quality of water of any aquifer, or
introduce new contaminants into the aquifer.

Wetlands Protection
Executive Order 11990, particularly
sections 2 and 5

Yes

A joint permit application will be required for submittal to
NYSDEC and USACE prior to any work being completed.
The USACE will make a jurisdictional determination and will
require USFWS and SHPO clearance prior to issuing a
permit. Culvert replacements are covered under a
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Nationwide Permit #14, which applies to linear
transportation projects with less than 0.10 acre wetland
impact and/or less than 300 linear feet of stream
disturbance. (see Figures 3a and 3b)

Although the project is not located in a designated mapped
wetland, it will still adhere to and be in compliance with the
guidelines and regulations of Executive Order 11990, in
order to minimize the destruction, loss or degradation of
wetlands and to preserve and enhance the natural and
beneficial values of wetlands.

Wild and Scenic Rivers
Wild and Scenic Rivers Act of 1968,
particularly section 7(b) and (c)

The project area is not located within the vicinity of any
designated wild, scenic, or recreational rivers. The
Delaware River is the only river in New York that is included
in the National Wild and Scenic Rivers System. The
proposed project is not located near this river and no
adverse impacts are anticipated.

ENVIRONMENTAL JUSTICE

Environmental Justice
Executive Order 12898

The project site is not located in or adjacent to potential
justice areas identified by the New York State Department
of Environmental Conservation. The proposed project
would have no significant adverse environmental impact on
the surrounding community and will provide a benefit to
the residents. (see Figure 4)
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Environmental Assessment Factors [24 CFR 58.40; Ref. 40 CFR 1508.8 &1508.27] Recorded
below is the qualitative and quantitative significance of the effects of the proposal on the
character, features and resources of the project area. Each factor has been evaluated and
documented, as appropriate and in proportion to its relevance to the proposed action.
Verifiable source documentation has been provided and described in support of each
determination, as appropriate. Credible, traceable and supportive source documentation for
each authority has been provided. Where applicable, the necessary reviews or consultations
have been completed and applicable permits of approvals have been obtained or noted.
Citations, dates/names/titles of contacts, and page references are clear. Additional
documentation is attached, as appropriate. All conditions, attenuation or mitigation measures
have been clearly identified.

Impact Codes: Use an impact code from the following list to make the determination of impact
for each factor.
(1) Minor beneficial impact
(2) No impact anticipated
(3) Minor Adverse Impact — May require mitigation
(4) Significant or potentially significant impact requiring avoidance or modification which
may require an Environmental Impact Statement

Environmental

Impact Code Impact Evaluation
Assessment Factor P P

LAND DEVELOPMENT

The proposed project replaces an inadequately-sized culvert to
minimize future localized flooding and provide long-term
benefits through permanent flood mitigation. The proposed

Conformance with
Plans / Compatible

Land U d Zoni 2 ) ) . . .

and Use and Zoning / project would be compatible with existing land uses in the
Scale and Urban . .
Design surrounding areas and would not result in changes to land use.

Therefore, no impacts would result.

During construction, erosion and sediment controls would be
utilized. The proposed project would minimize future localized
flooding and provide long-term benefits through permanent
flood mitigation. Therefore, the proposed project would be
beneficial to the surrounding area by improving drainage and

Soil Suitability/ Slope/
Erosion/ Drainage/ 1
Storm Water Runoff

runoff.
Hazards and Nuisances The proposed project would not result in hazards and
including Site Safety 2 nuisances. All state and local construction safety procedures
and Noise would be followed. Therefore, no impacts would result.

The proposed project would not affect energy generation or

E C ti 2 L .
nergy L-onsumption distribution. Therefore, no impacts would result.

SOCIOECONOMIC

The actions comprising the proposed project are limited to the
removal of asphalt and aggregate, extraction of the old
Employment and culverts, excavation, stabilization of existing utilities near the
Income Patterns sites, placement of the new culverts, addition of fill material
and repairing with a four-inch base coat and two-inch finishing
coat, and have no potential to affect employment
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Opportunities or income patterns.

The proposed project is being undertaken to minimize localized
flooding and provide long-term benefits through permanent

Demographic flood mitigation. The project is not expected to induce any

Character Changes, 2 change in the demographic character of the surrounding areas,

Displacement displace individuals or families, eliminate jobs, local businesses,
or community facilities, or disproportionately affect particular
populations.

12




Environmental
Assessment Factor

Impact
Code

Impact Evaluation

COMMUNITY FACILITIES AND SERVICES

Educational and
Cultural Facilities

The proposed project would not introduce any new populations
that would increase the student population of the area. As a
result, the proposed project has no potential to affect
educational facilities. In addition, the proposed project would
not adversely impact historic/cultural facilities.

Commercial Facilities

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not introduce any new
development that would require retail services or other
commercial facilities.

Health Care and
Social Services

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not significantly impact social
services.

Solid Waste Disposal /
Recycling

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not introduce any new
development that would generate solid waste.

Waste Water /
Sanitary Sewers

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not introduce any new
development that would generate waste water.

Water Supply

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not introduce any new
development that would generate demand for water.

Public Safety - Police,
Fire and Emergency
Medical

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not introduce any new
development that would generate demand for police, fire, or
emergency medical services.

Parks, Open Space
and Recreation

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not introduce any new
development that would generate demand for open space
resources.
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Transportation and
Accessibility

The proposed project would not introduce any new
development that would require new or improved
transportation connections and would not add any new demand
on transportation services. During construction, traffic
maintenance would take place.

NATURAL FEATURES

Unique Natural
Features,
Water Resources

The proposed project replaces a presumed inadequately-sized
culvert to minimize future localized flooding and provide long-
term benefits through permanent flood mitigation. Therefore,
the project would be potentially beneficial.

Vegetation, Wildlife

The proposed project is limited to the removal of asphalt and
aggregate, extraction of the old culverts, excavation,
stabilization of existing utilities near the sites, and placement of
the new culverts, and would not result in any adverse impacts
to vegetation or wildlife.

Other Factors

N/A
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Additional Studies Performed:

A report entitled “Hydrology and Hydraulic Analysis, Wilhelm Road Culvert: Town of
Saugerties, Ulster County, New York,” was prepared in July 2015, by Brinnier and Larios,
P.C., Professional Engineers and Land Surveyors, for the Town of Saugerties.

Prior to the aforementioned report being drafted, a “Scope of Work” was prepared for
the project.

Field Inspection (Date and completed by):

April, 2015 — Inspection of site by Georgeanna Nugent Lussier, CHMM, FoitAlbert
Associates

List of Sources, Agencies and Persons Consulted [40 CFR 1508.9(b)]:

Environmental Protection Agency — Greenbook
http://epa.gov/airquality/greenbook

Environmental Protection Agency — Region 2 Sole Source Aquifers
http://www.epa.gov/region2/water/aquifer/index.html

FEMA - Flood Map Center
https://msc.fema.gov/portal

National Wild and Scenic Rivers Systems
http://www.rivers.gov/maps/conus.php

New York State Department of Agriculture and Markets
http://www.agriculture.ny.gov/ap/agservices/maps

New York State Department of Environmental Conservation — County Maps
Showing Potential Environmental Justice Areas (Ulster County)
http://www.dec.ny.gov/docs/permits ej operations pdf/ulsterej.pdf

New York State Department of Environmental Conservation — EAF Mapper
http://www.dec.ny.gov/eafmapper/

New York State Department of Environmental Conservation — Environmental
Resource Mapper
http://www.dec.ny.gov/imsmaps/ERM
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e New York State Department of State Office of Planning and Development — NYS
Coastal Boundary Map
http://appext20.dos.ny.gov/coastal map public/map.aspx

e New York State Office of Parks, Recreation and Historic Preservation - Cultural
Resource Information System
https://cris.parks.ny.gov

e New York State Office of Parks, Recreation and Historic Preservation
Letter dated October 6, 2015 to Larry Moss, Historic Preservation Technical
Specialist

e Saint Regis Mohawk Tribal Office
Letter dated October 19, 2015 to Mark H. Garrow, Chief

e United States Fish and Wildlife Service — IPaC — Information, Planning, and
Conservation System
http://ecos.fws.gov/ipac

e United States Fish and Wildlife Service — National Wetlands Inventory — Wetland
Mapper
http://www.fws.gov/wetlands/Data/Mapper.html

List of Permits Obtained or Required:

e New York State Department of Environmental Conservation (DEC) — ECL Article
15 and CWA Section 401 Water Quality Certification

e United States Army Corps of Engineers (USACE) — CWA Section 404 and Rivers
and Harbors Act Section 10

Public Outreach [24 CFR 50.23 & 58.43]:

The Ulster New York Rising Community Group Reconstruction (NYRCR) Plan identified
projects that could advance a regionally-coordinated plan for resiliency that addresses
the specific needs of the included municipalities (the Town of Saugerties was one) to
respond and recover from future disasters. Initial project recommendations were
generated by the Ulster NYRCR Planning Committee, which was comprised of residents,
business owners and municipal representatives. The Committee met approximately
every other week (12 meetings) from September 2013 through March 2014. All
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Committee meetings were open to the public. The Planning Committee members also
created Facebook pages, posted relevant materials to their municipal websites, held
additional meetings within their communities, and attended municipal meetings to
report on their NYRCR Plan progress.

In addition, four public engagement meetings were held throughout the eight month
planning process. These meetings provided the opportunity for Ulster County residents
to learn about the NYRCR planning process and provide input to help develop
community-driven plans for a more resilient future.

The Town of Saugerties made the application for New York Community Development
Block Grant-Disaster Recovery (CDBG_DR) Program funds for this project available for
the public to review and submit their comments on at Town Hall between March 26,
2015 And April 2, 2015.

The Town of Saugerties Town Board holds public meetings twice per month. Typically,
engineering projects must be approved by the Town Board during a public meeting. The
public is encouraged to attend these meetings to discuss potential projects. In addition,
the Town frequently posts important information on its website.

Cumulative Impact Analysis [24 CFR 58.32]:

In the Ulster County Community Reconstruction Program Plan, the Town of Saugerties
identified six (6) projects that it would like to implement to help recover and become
more resilient. Aside from the proposed project at Wilhelm Road, the Town is
proposing a culvert replacement/relining at Platte Clove (7 miles away), a bridge
abutment replacement (4 miles away), a hardening of the Malden sewer plant (5 miles
away), a Water supply protection project (5 miles away), a storm sewer replacement
project (12 miles away), and a sewer extension project (7 miles away). Although these
projects were proposed by the Town, only the Platte Clove culvert replacement is
moving forward as of the date of this review. The Platte Clove culvert replacement is
currently under engineering review as it may not need to be replaced, but rehabilitated
— this project is located on a different watercourse than the Beaver Kill and as such no
cumulative impacts are expected. Other projects are expected to move forward in the
future. There are no known projects that are proposed for future implementation in the
direct vicinity of the Wilhelm Road culvert; however past storm-related activities are
considered for the purposes of cumulative impacts.

During Hurricane Irene the Wilhelm Road culvert was overwhelmed. This caused
flooding, erosion, and damage to the culvert and the surrounding stream bank of the
Beaver Kill. This in turn increased river turbidity, scour, and downstream river velocities
and conditions. This project, once implemented, would alleviate such effects in the
future.

17



Given the project is located in a somewhat isolated area, the cumulative environmental
impacts of the project, and other proposed by the Community Reconstruction Program
Planning Committee are not expected.

Alternatives [24 CFR 58.40(e); 40 CFR 1508.9]:

Aside from the no action alternative, which would leave the Wilhelm Road culvert and
the surrounding stream banks of the Beaver Kill vulnerable to future rain events and
grossly undersized, the only alternative to replacing this culvert would be to relocate
Wilhelm Road itself, or conduct a large scale buyout program outside of the floodplain
to eliminate the need for the stream crossing. Design alternatives include replacing the
existing round pipe culvert with another larger round pipe culvert, which is not
recommended by the NYS DEC.

Various design alternatives were considered. The proper size of the culvert was
determined by conducting a hydrology and hydraulic analysis prepared in July of 2015.
An analysis of the hydraulics and hydrology of the watershed was performed to
determine the peak discharge rates that will occur in various storm events.

As a result of the study performed, it was determined that the replacement culvert
would be sized with adequate capacity to convey the discharge from the 100-year
storm. The model used calculated that a rectangular culvert having an interior width of
16 feet must have a minimum clear opening height of 7.64 feet to pass the 100-year
storm. The NYSDEC requires four-sided culverts to be designed to allow the bottom of
the culvert to simulate natural stream crossings conditions. The overall minimum height
of the replacement box culvert would be the clear opening height of 7.64 feet plus 1.53
feet of embedment or 9.17 feet. For constructability purposes, the interior height of the
replacement box culvert will be rounded up to an internal height of 9.5 feet.

The recommended replacement culvert size for Wilhelm Road is four-sided precast
concrete box culvert with a 9.5 feet high by 16 feet wide internal opening dimension
embedded a minimum of 1.53 feet in the streambed.

Summary of Findings and Conclusions:

The Town of Saugerties’ proposed replacement of a presumed inadequately-sized
culvert on Wilhelm Road will minimize localized flooding during and after future storms,
while providing long-term benefits through permanent flood mitigation and ensuring
continual access to vital commercial and residential areas, as well as enabling
emergency personnel to respond more quickly. As shown above in the Environmental
Assessment Checklist, no significant land development, neighborhood, socioeconomic,
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natural resources, community facilities or other direct, indirect, or cumulative impacts
would result from the proposed project. As shown in the accompanying Statutory
Checklists, the proposed project would comply with all relevant regulations listed in 24
CFR subparts 58.5 and 58.6.
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Mitigation Measures and Conditions [40 CFR 1505.2(c)]

Summarize below all mitigation measures adopted by the Responsible Entity to reduce, avoid, or
eliminate adverse environmental impacts and to avoid non-compliance or non-conformance
with the above-listed authorities and factors. These measures/conditions must be incorporated
into project contracts, development agreements, and other relevant documents. The staff
responsible for implementing and monitoring mitigation measures should be clearly identified in
the mitigation plan.

While the proposed project is not expected to result in any environmental impacts, the
US Fish and Wildlife Service (USFWS) has listed the Indiana bat (Myotis sodalis) as an
endangered species and the northern long-eared bat (Myotis septentrionalis) as a
proposed endangered species that can be found within the vicinity of the project area.
Furthermore, since the proposed project will require the removal of trees in order to
complete the project, the trees will be required to be cut down between November 1
and March 31 to avoid the roosting period of the Indiana bat and northern long-eared
bat. Although trees will be removed, there will be no effect on the habitats of these
endangered species found in the vicinity of the project.

Any change to the approved scope of work will require re-evaluation by the Certifying
Officer for compliance with NEPA and other laws and Executive Orders.

This review does not address all federal, state and local requirements. Acceptance of
federal funding requires recipient to comply with all federal state and local laws. Failure
to obtain all appropriate federal, state and local environmental permits and clearances
may jeopardize federal funding.

Should excavation result in unanticipated discoveries, project work must immediately
halt and GOSR and SHPO must be notified before work may resume.
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Determination:

X Finding of No Significant Impact [24 CFR 58.40(g)(1); 40 CFR 1508.27]
The project will not result in a significant impact on the quality of the human
environment.

[] Finding of Significant Impact [24 CFR 58.40(g)(2); 40 CFR 1508.27]
The project may significantly affect the quality of the human environment.

> I’T 5
W %7/ November 25, 2015
£

Signature of Certifying Officer Date
Thomas J. King Assistant General Counsel
Print Name Title

This original, signed document and related supporting material must be retained on file
by the Responsible Entity in an Environmental Review Record (ERR) for the
activity/project (ref: 24 CFR Part 58.38) and in accordance with recordkeeping
requirements for the HUD program(s).
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Appendix A — Endangered Species Act Section 7




From: Daniel Marrone - NOAA Federal

To: King, Thomas J (STORMRECOVERY)

Cc: Landler, Michael (Landlerm@liro.com); "Georgie Nugent Lussier" (gnugent@foit-albert.com)
Subject: Re: NMFS ESA Section 7 Information Request

Date: Friday, October 16, 2015 2:03:56 PM

Hi Tom,

No ESA-listed species under NMFS jurisdiction occur in the proposed project area. No ESA
section 7 consultation is necessary.
Dan

On Fri, Oct 16, 2015 at 2:01 PM, King, Thomas J (STORMRECOVERY)
<Thomas.King@stormrecovery.ny.gov> wrote:

Hi Daniel,

We have a project in Ulster County, NY that involves replacement of a culvert along the
Beaver Kill at the location noted on the attached map. Does NMFS have any records of
threatened or endangered species in this location?

Thanks,

Tom King

Director — Bureau of Environmental Review and Assessment Interim
Assistant General Counsel

Governor’s Office of Storm Recovery

99 Washington Avenue Suite 1224

Albany, New York 12260

Office: (518) 473-0015
Mobile: (646) 417-4660

Thomas.King@StormRecovery.NY.Gov
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Governor’s Office of
Storm Recovery

Andrew M. Cuomo Lisa Bova-Hiatt
Governor Interim Executive Director

October 6, 2015

Robyn A. Niver

Endangered Species Biologist

United State Fish and Wildlife Service
New York Field Office

Cortland, NY 13045

Re:  Informal Section 7 Consultation for Town of Saugerties Replacement Culvert at Wilhelm
Road Project

Dear Ms. Niver:

The Governor’s Office of Storm Recovery (GOSR), acting under the auspices of New York State
Homes and Community Renewal’s (HCR) Housing Trust Fund Corporation (HTFC), on behalf of
the Department of Housing & Urban Development (HUD) is currently preparing an Environmental
Assessment (EA) for the Town of Saugerties Replacement Culvert at Wilhelm Road Project (the
“Proposed Action”).

GOSR is acting as HUD’s non-federal representative for the purposes of conducting consultation
pursuant to Section 7 of the Endangered Species Act.

The purpose of this letter is to provide the U.S. Fish and Wildlife Service — New York Field Office
(USFWS) notice of the Proposed Action and to initiate informal consultation with USFWS under
Section 7 of the Endangered Species Act (ESA) to determine whether any federally threatened,
endangered, candidate, or proposed species, or their designated critical habitats could be affected.
The Proposed Action involves the installation of a replacement culvert at Wilhelm Road (crossing
beaver Kill) (see Attachment 1). During construction there will be a temporary gravel road installed
to serve as a detour around the culvert project. In addition, trees will be required to be removed in
order to complete the project. The trees will be required to be removed during the period of
November 1 through March 31.

The USFWS Information, Planning and Conservation (IPaC) online planning tool Trust Resource
List generated for the proposed project (see Attachment 2) has the Indiana bat (Myotis sodalist)
listed as federally endangered and the northern long-eared bat (Myotis septentrionalis) listed as
federally threatened. The Indiana bat and the northern long-eared bat are temperate, insectivorous
bats whose life cycle can be coarsely divided into two primary phases - reproduction and
hibernation. They hibernate in caves or mines during winter and then emerge in early spring, with
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males dispersing and remaining solitary until mating season at the end of the summer, and pregnant
females forming maternity colonies in which to rear young. No caves or mines occur near the
project site. Summer habitat of the bats generally includes upland and riparian forest within heavily
forested landscapes (Ford et al. 2005, Henderson et al. 2008). The proposed construction activities
will occur on previously disturbed property, and although some tress are required to be removed,
they will only be permitted to be cut between November 1 and March 31. For these reasons, the
Proposed Action may affect but is not likely to adversely affect the Indiana bat and the northern
long-eared bat or the habitat on which these species depend upon. In addition, we believe that the
timing of the tree removal will result in no adverse effect to migratory birds. This correspondence
represents the GOSR’s assessment of effects in compliance with section 7 of the ESA of 1973, as
amended, with respect to the Proposed Action.

Compliance

For purposes of consultation under Section 7(a)(2) of the ESA, we conclude that the Proposed
Action may affect but is not likely to adversely affect the Indiana bat and the northern long-eared bat
and the habitats on which these species depend upon. We request your concurrence with this
determination.

If you have questions or require additional information regarding this request, please contact me at
(646) 417-4660 or thomas.king@stormrecovery.ny.gov. Thank you for your time and consideration.
Sincerely,

Thomas J. King, Esg.
Certifying Officer, NYS Homes and
Community Renewal

CC: Patricia Cole, USFWS (by email)
MaryEllen VanDonsel, USFWS (by email)

Literature Cited

Ford, W.M., M.A. Menzel, J.L. Rodrigue, J.M. Menzel, and J.B. Johnson. 2005. Relating bat species
presence to simple habitat measures in a central Appalachian forest. Biological Conservation
126: 528-539.

Henderson, L.E., L.J. Farrow, and H.G. Broders. 2008. Intra-specific effects of forest loss on the
distribution of the forest-dependent northern long-eared bat (Myotis septentrionalis).
Biological Conservation 141:1819-1828.
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Town of Saugerties -

Wilhelm Road Replacement
Culvert

IPaC Trust Resource Report

Generated October 05, 2015 04:18 PM MDT

This report is for informational purposes only and should not be used for planning or
analyzing project-level impacts. For projects that require FWS review, please return to
this project on the IPaC website and request an official species list from the Regulatory
Documents page.




IPaC Trust Resource Report YDEPP-7U46V-HGZJB-PJQTV-7JQXXA

US Fish & Wildlife Service
IPaC Trust Resource Report

Project Description

NAME
Town of Saugerties - Wilhelm Road

Replacement Culvert

h

PROJECT CODE
YDEPP-7U46V-HGZIB-PJQTV-7IJQXXA

LOCATION
Ulster County, New York %

DESCRIPTION
This project will right-size the culvert at
Wilhelm road to prevent erosion and % P
reduce flooding.

U.S. Fish & Wildlife Contact Information

Species in this report are managed by:

New York Ecological Services Field Office
3817 Luker Road

Cortland, NY 13045-9349

(607) 753-9334

10/05/2015 04:18 IPaC Information for Planning and Conservation Page 2
Version 2.2.7


http://localhost/project/YDEPP7U46VHGZJBPJQTV7JQXXA

IPaC Trust Resource Report YDEPP-7U46V-HGZJB-PJQTV-7JQXXA

Endangered Species

Proposed, candidate, threatened, and endangered species that are managed by the
Endangered Species Program and should be considered as part of an effect analysis
for this project.

This unofficial species list is for informational purposes only and does not fulfill the
requirements under Section 7 of the Endangered Species Act, which states that Federal
agencies are required to "request of the Secretary of Interior information whether any
species which is listed or proposed to be listed may be present in the area of a
proposed action.” This requirement applies to projects which are conducted, permitted
or licensed by any Federal agency.

A letter from the local office and a species list which fulfills this requirement can be
obtained by returning to this project on the IPaC website and requesting an official
species list on the Regulatory Documents page.

Mammals

Indiana Bat myotis sodalis Endangered

CRITICAL HABITAT
No critical habitat has been designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=A000

Northern Long-eared Bat Mmyotis septentrionalis

CRITICAL HABITAT
No critical habitat has been designated for this species.

https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=A0JE

Critical Habitats

Potential effects to critical habitat(s) within the project area must be analyzed along with
the endangered species themselves.

There is no critical habitat within this project area
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IPaC Trust Resource Report

Migratory Birds

YDEPP-7U46V-HGZJB-PJQTV-7JQXXA

Birds are protected by the Migratory Bird Treaty Act and the Bald and Golden Eagle

Protection Act.

Any activity which results in the take of migratory birds or eagles is prohibited unless
authorized by the U.S. Fish and Wildlife Service (1). There are no provisions for
allowing the take of migratory birds that are unintentionally killed or injured.

You are responsible for complying with the appropriate regulations for the protection of
birds as part of this project. This involves analyzing potential impacts and implementing

appropriate conservation measures for all project activities.

American Bittern Botaurus lentiginosus
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0OF3

Bald Eagle Haliaeetus leucocephalus
Year-round
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B008

Black-billed Cuckoo Coccyzus erythropthalmus
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0OHI

Black-crowned Night-heron Nycticorax nycticorax
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=BOEU

Blue-winged Warbler vermivora pinus
Season: Breeding

Canada Warbler wilsonia canadensis
Season: Breeding

Cerulean Warbler Dendroica cerulea

Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B09l

Golden-winged Warbler vermivora chrysoptera
Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B0G4

Least Bittern ixobrychus exilis
Season: Breeding
Peregrine Falcon Falco peregrinus

Season: Breeding
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=BOFU

Pied-billed Grebe podilymbus podiceps
Season: Breeding

Prairie Warbler Dendroica discolor
Season: Breeding

10/05/2015 04:18
Version 2.2.7
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IPaC Trust Resource Report YDEPP-7U46V-HGZJB-PJQTV-7JQXXA

Red-headed Woodpecker Melanerpes erythrocephalus Bird of conservation concern
Season: Breeding

Rusty Blackbird Euphagus carolinus Bird of conservation concern
Season: Wintering

Short-eared Owl Asio flammeus Bird of conservation concern

Season: Wintering
https://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=BOHD

Wood Thrush Hylocichla mustelina Bird of conservation concern
Season: Breeding
Worm Eating Warbler Helmitheros vermivorum Bird of conservation concern

Season: Breeding
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IPaC Trust Resource Report YDEPP-7U46V-HGZJB-PJQTV-7JQXXA

Refuges

Any activity proposed on National Wildlife Refuge lands must undergo a ‘Compatibility
Determination' conducted by the Refuge. If your project overlaps or otherwise impacts a
Refuge, please contact that Refuge to discuss the authorization process.

There are no refuges within this project area
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IPaC Trust Resource Report YDEPP-7U46V-HGZJB-PJQTV-7JQXXA

Wetlands

Impacts to NWI wetlands and other aquatic habitats from your project may be subject to
regulation under Section 404 of the Clean Water Act, or other State/Federal Statutes.

Project proponents should discuss the relationship of these requirements to their project
with the Regulatory Program of the appropriate U.S. Army Corps of Engineers District.

DATA LIMITATIONS

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information
on the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.
Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use
of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland
boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata
should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and the
actual conditions on site.

DATA EXCLUSIONS

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

DATA PRECAUTIONS

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the
geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities
involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or
local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such
activities.

There are no wetlands identified in this project area

10/05/2015 04:18 IPaC Information for Planning and Conservation Page 7
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

3817 Luker Road
Cortland, NY 13045

November 9, 2015

Mr. Thomas J. King

Certifying Officer

NYS Homes and Community Renewal
25 Beaver Street

New York, NY 10004

Dear Mr. King:

This is in response to your October 6, 2015, letter regarding the Wilhelm Road culvert
replacement project, located on Wilhelm Road over the Beaver Kill River, Town of Saugerties,
Ulster County, New York. We understand that the Town of Saugerties received funding from
the Department of Housing and Urban Development (HUD), through New York State Homes
and Community Renewal, Housing Trust Fund Corporation. The Governor’s Office of Storm
Recovery (GOSR) is the non-federal representative for HUD.

Pursuant to Section 7(a)(2) of the Endangered Species Act (ESA) of 1973 (87 Stat. 884, as
amended; 16 U.S.C. 1531 ef seq.), the GOSR, on behalf of HUD, has determined that the project
may affect, but is not likely to adversely affect, the Indiana bat (Myotis sodalis) and the northern
long-eared bat (Myotis septentrionalis). Given the proposed project location, the extent of tree
removal, and the proposed conservation measure (e.g., conducting tree removal within the
October 31 and March 31 timeframe), we concur with your determination. No further ESA
coordination or consultation with the U.S. Fish and Wildlife Service is required.

Should project plans change, or if additional information on listed or proposed species or critical
habitat becomes available, this determination may be reconsidered. The most recent compilation
of federally listed and proposed endangered and threatened species in New York is available for
your information. Until the proposed projects are complete, we recommend that you check our
website every 90 days from the date of this letter to ensure that listed species presence/absence
information for the proposed projects is current.*

Any additional information regarding the proposed project and its potential to impact listed
species should be coordinated with both this office and with the New York State Department of
Environmental Conservation (NYSDEC) Region 3 Office.

For additional information on fish and wildlife resources or State-listed species, we suggest you
contact the appropriate NYSDEC regional office(s) and the New York Natural Heritage Program
Information Services.*



Thank you for your time. If you require additional information please contact Sandra Doran at
607-753-9334. Future correspondence with us on this project should reference project file
number 160029.

Sincerely,

~eo A 0w

David A. Stilwell
Field Supervisor

*Additional information referred to above may be found on our website at:
http://www.fws.gov/northeast/nyfo/es/section7.htm

cc: NYSDEC, Albany, NY (Wildlife Diversity)
NYSDEC, New Paltz, NY



Governor’s Office of
Storm Recovery

Andrew M. Cuomo Lisa Bova-Hiatt
Governor Interim Executive Director

October 23, 2015

Nicholas Conrad

New York State Department of Environmental Conservation
Division of Fish, Wildlife & Marine Resources

New York Natural Heritage Program — Information Services
625 Broadway, 5th Floor

Albany, New York 12233-4757

Re:  Natural Heritage Compliance Process Request for the Culvert Replacement at
Wilhelm Road, Town of Saugerties, Ulster County, NY

Dear Mr. Conrad:

The Governor’s Office of Storm Recovery (GOSR), acting under the auspices of New
York State Homes and Community Renewal’s (HCR) Housing Trust Fund Corporation
(HTFC), on behalf of the Department of Housing & Urban Development (HUD), are
currently preparing an Environmental Assessment (EA) for the replacement of an
existing 8-foot diameter cast iron culvert located on Wilhelm Road that is inadequately-
sized in the Town of Saugerties, Ulster County, New York (see Figure 1). The proposed
project includes the installation of a four-sided precast box culvert with an internal
opening dimension of 9% feet high by 16 feet wide.

The purpose of this letter is to request information as to the presence of any rare,
threatened or endangered species at the project site.

Program Overview

During Hurricane Irene, Tropical Storm Lee and Superstorm Sandy, the Wilhelm Road
culvert was overwhelmed by stormwater, which caused flooding, erosion, and damage to
the culverts as well as surrounding infrastructure. Resizing the culvert to accommodate
measured stormwater flows will minimize localized flooding during and after future
storms. This project will provide long-term benefits through permanent flood mitigation

25 Beaver Street | New York, NY 10004 | Recovery Hotline: 1-855-NYS-Sandy | www.stormrecovery.ny.gov



and ensure continual access to vital commercial and residential areas, as well as enabling
emergency personnel to respond more quickly.

Compliance

According to the USFWS, there is one endangered species that is potentially associated
with the project site — the Indiana Bat, and one proposed endangered species — the
Northern Long Eared bat (see attached list). In addition, there are several migratory birds
of concern that could potentially found at the proposed project (see attached list).

According to information reviewed from the New York State Environmental Resource
Mapper, there are no significant natural communities or rare plants or animals that are
known to exist on the site. However, as the proposed project would result in the removal
of trees, GOSR respectfully requests NYNHP review its records of concern for any rare
or state-listed animals or plants, or significant natural communities, at this site or in its
immediate vicinity.

If you have questions or require additional information regarding this request, please
contact me at (646) 417-4660 or thomas.king@stormrecovery.ny.gov. Thank you for
your time and consideration.

Sincerely,

Thomas J.

Certifying Officer

Governor’s Office of Storm Recovery
NYS Homes and Community Renewal

25 Beaver Street | New York, NY 10004 | Recovery Hotline: 1-855-NYS-Sandy | www.stormrecovery.ny.gov


mailto:thomas.king@stormrecovery.ny.gov

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Division of Fish, Wildlife and Marine Resources
New York Natural Heritage Program

625 Broadway, 5th Floor, Albany, New York 12233-4757 ~
Phone: (518) 402-8935 « Fax: (518) 402-8925

Website: www.dec.ny.gov

November 03, 2015

Thomas J. King, Esq.

Governor's Office of Storm Recovery
25 Beaver Street

New York, NY 10004

Re: Culvert replacement at Wilheim Road over Beaver Creek
Town/City: Saugerties. County: Ulster.

Dear Thomas J. King, Esq.:

In response to your recent request, we have reviewed the New York Natural Heritage Program
database with respect to the above project.

We have no records of rare or state-listed animals or plants, or significant natural communities, at
your site or in its immediate vicinity.

The absence of data does not necessarily mean that rare or state-listed species, significant natural
communities or other significant habitats do not exist on or adjacent to the proposed site. Rather, our files
currently do not contain information that indicates their presence. For most sites, comprehensive field
surveys have not been conducted. We cannot provide a definitive statement on the presence or absence of
all rare or state-listed species or significant natural communities. Depending on the nature of the project
and the conditions at the project site, further information from on-site surveys or other resources may be
required to fully assess impacts on biological resources.

This response applies only to known occurrences of rare or state-listed animals and plants, significant
natural communities, and other significant habitats maintained in the Natural Heritage database. Your
project may require additional review or permits; for information regarding other permits that may be
required under state law for regulated areas or activities (e.g., regulated wetlands), please contact the
appropriate NYS DEC Regional Office, Division of Environmental Permits, as listed at
www.dec.ny.gov/about/39381.html.

Sincerely,
M. Gl

Nicholas Conrad
Information Resources Coordinator
1196 New York Natural Heritage Program



Appendix B — Floodplain Management and Wetland Protection




Floodplain and Wetland 5-Step Process
in accordance with Executive Order 11988: Floodplain Management and Executive Order 11990:
Protection of Wetlands
New York Governor’s Office of Storm Recovery
Town of Saugerties Culvert Replacement
Thomas J. King — Certifying Environmental Officer
November 25, 2015

The Town of Saugerties is requesting funding from the New York State Governor’s Office of Storm Recovery
(GOSR) for the replacement of an existing culvert located on Wilhelm Road (crossing Beaver Kill) in Saugerties,
New York (see Figure 1).

The project to be funded with up to approximately $575,645 from the Community Development Block Grant —
Disaster Recovery (CDBG-DR) program involves the design, engineering, and construction required to replace an
existing 8-foot diameter cast iron culvert located on Wilhelm Road. An analysis of the hydraulics and hydrology
of the watershed was performed to determine the peak discharge rates that will occur in various storm events.
This critical first step determined that the required dimension for the replacement culvert on Wilhelm Road would
be an interior width of 16 feet and a minimum clear opening height of 7.64 feet to pass the 100-year storm. In
order to meet NYSDEC requirements, the recommended replacement culvert size for Wilhelm Road is a four-
sided precast box culvert with an internal opening dimension of 9% feet high by 16 feet wide embedded a
minimum of 1.53 feet into the streambed.

Due to the excavation of the old culvert, disturbed and damaged roadway will be replaced. Construction will
involve the removal of asphalt and aggregate, extraction of the old culvert, excavation, stabilization of existing
utilities near the site, placement of the new culvert, addition of fill material and repairing with a four-inch base
coat and two-inch finishing coat. During construction, a 12-foot wide temporary gravel road will be installed to
be used as a detour around the culvert construction project. Guiderails will be relocated from Wilhelm Road and
reused during the temporary road construction. In addition, part of the demolition plan involves the removal of
some trees.

Pursuant to 24 CFR 855.12(a)(4), steps 2, 3, and 7 of the 8-step process for floodplain management do not apply
to projects involving the improvement of existing nonresidential buildings and structures, in communities that are
in the Regular Program of the National Flood Insurance Program (NFIP) and are in good standing, provided that
the action does not meet the thresholds for “substantial improvement” under §55.2(b)(10) and that the footprint of
the structure and paved areas is not significantly increased. The Town of Saugerties is in the NFIP (CID#
360863) and in good standing and the proposed project does not constitute a substantial improvement. Therefore,
the abbreviate 5-step process for floodplain management is herein followed.

Step ONE: Determine if a Proposed Action is potentially in a wetland or a floodplain

GOSR is proposing to fund the proposed action within the 100-year Floodplain, as indicated by Flood Insurance
Rate Map 36111CO0115E (See Figure 2 — FEMA floodplain map). The proposed project is not located in a state
or federal designated wetland. Although the project is not located in a designated mapped wetland, it will still
adhere to and be in compliance with the guidelines and regulations of Executive Order 11990, in order to
minimize the destruction, loss or degradation of wetlands and to preserve and enhance the natural and beneficial
values of wetlands. The work involved with this project is contained within an existing stream channel, and the
necessary permits that have to be obtained will provide adequate protection and limit potential damage.

A joint permit application will be required for submittal to NYSDEC and USACE prior to any work being
completed. The USACE will make a jurisdictional determination and will require USFWS and SHPO clearance
prior to issuing a permit. Culvert replacements are covered under a Nationwide Permit #14, which applies to



linear transportation projects with less than 0.10 acre wetland impact and/or less than 300 linear feet of stream
disturbance.

Step TWO: Identify and evaluate the direct and indirect impacts of the Proposed Action

During Hurricane Irene, Tropical Storm Lee and Superstorm Sandy, the Wilhelm Road culvert was overwhelmed
by stormwater, which caused flooding, erosion, and damage to the culverts as well as surrounding infrastructure.
Resizing the culvert to accommodate measured stormwater flows will minimize localized flooding during and
after future storms. This project will provide long-term benefits through permanent flood mitigation and ensure
continual access to vital commercial and residential areas, as well as enabling emergency personnel to respond
more quickly.

Therefore, no direct or indirect adverse impacts to the floodplain are anticipated as a result of this project. Ata
minimum, the project will result in positive impacts to the floodplain by minimizing localized flooding and by
providing permanent flood mitigation. Although the streambed will be temporarily disturbed the disturbance will
adhere to all DEC and USACE permit conditions to minimize adverse effects associated with turbidity.
Additionally, once complete the new culvert will allow for fish passage and decrease stream velocity thereby
minimizing scour.

Step THREE: Where practicable, design or modify the Proposed Action to minimize the potential adverse
impacts to and from the 100-year and to restore and preserve its natural and beneficial functions and
values

The purpose of the proposed project is to minimize localized flooding during and after future storms, and provide
long-term benefits through permanent flood mitigation and ensure continual access to vital commercial and
residential areas, as well as enabling emergency personnel to respond more quickly. The project replaces a
presumed inadequately-sized culvert to minimize flooding and provide flood mitigation. In order to meet
NYSDEC requirements, the recommended replacement culvert size for Wilhelm Road is a four-sided precast box
culvert with an internal opening dimension of 9% feet high by 16 feet wide embedded a minimum of 1.53 feet
into the streambed. Due to the excavation of the old culvert, disturbed and damaged roadway will be replaced.
Construction will involve the removal of asphalt and aggregate, extraction of the old culvert, excavation,
stabilization of existing utilities near the site, placement of the new culvert, addition of fill material and repairing
with a four-inch base coat and two-inch finishing coat.

Therefore, the project will result in the improved accommodation of measured stormwater flows and will
minimize localized flooding during and after future storms. Additionally, the new culvert will provide long-term
benefits through permanent flood mitigation and ensure continual access to vital commercial and residential areas,
as well as enabling emergency personnel to respond more quickly.

Step FOUR: Re-evaluate the Proposed Action

An analysis of the hydraulics and hydrology of the watershed was performed to determine the peak discharge
rates that will occur in various storm events. This is the critical first step in determining the required dimension of
the replacement culvert. The replacement culvert will be sized with adequate capacity to convey the peak
discharge from the 100-year storm. The recommended culvert size for Wilhelm Road is 4-sided precast concrete
box culvert with a 9% feet high by 16 feet wide internal opening dimension embedded a minimum of 1.53 feet
into the streambed. This design will maintain the same elevation of the road and provide a culvert that can pass
the peak flows of a 100-year storm event.

Step FIVE: Implement the Action
GOSR has determined that the proposed project will have no direct or indirect adverse impacts to the Floodplain
and has evaluated and eliminated project alternatives in favor of proceeding with the proposed project.
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ANDREW M. CUOMO ROSE HARVEY
Governor Commissioner

November 5, 2015

Thomas King, Certifying Officer

Governor's Office of Storm Recovery (GOSR)
99 Washington Ave, Suite 1224

Albany, NY 12231

Re: GOSR/ CDBG Disaster Recovery Program
Replacement of Steel culvert with precast concrete culvert
Wilhelm Road over Beaver Kill, Saugerties/ Ulster County
15PR05810

Dear Mr. King:

Thank you for requesting the comments of the New York State Historic Preservation Office (SHPO).
We have reviewed the submitted materials in accordance with Section 106 of the National Historic
Preservation Act of 1966. These comments are those of the SHPO and relate only to
Historic/Cultural resources. They do not include other environmental impacts to New York State
Parkland that may be involved in or near your project. Such impacts must be considered as part of
the environmental review of the project pursuant to the National Environmental Policy Act and/or
the State Environmental Quality Review Act (New York Environmental Conservation Law Article 8).

Based on this review, the SHPO concurs with your agency’s determination that there will be
No Historic Properties Affected by the proposed undertaking.

If I can be of further assistance, please contact me at (518) 268-2187 or Larry.moss@parks.ny.gov.

Sincerely,

A M ooa

Larry K Moss, Historic Preservation Technical Specialist

CC: Camilla Deiber



a Louis Berger

October 6, 2015

Larry K. Moss, Historic Preservation Technical Specialist

Technical Assistance & Compliance Unit, Division for Historic Preservation
New York State Office of Parks, Recreation & Historic Preservation
Peebles Island, P.O. Box 189

Waterford, New York 12188-0189

RE: New York State CDBG Disaster Recovery Program
New York State Sandy Recovery
Wilhelm Road Culvert Replacement, Saugerties, Ulster County, New York

Mr. Moss,

The New York State Governor’s Office of Storm Recovery is proposing to fund the replacement of a 96-inch
steel culvert over Beaver Kill River on Wilhelm Road in northern Ulster County (see preliminary plans). The
project is to be funded through the Community Development Block Grant — Disaster Recovery (CDBG-DR)
program.

Project Description

The steel culvert to be replaced is located approximately seven tenths of a mile west of Interstate 87 on
Wilhelm Road. The culvert is inadequately sized for the amount of flow down Beaver Kill River. The
approximately nine-foot in diameter steel plate culvert would be replaced by a precast concrete box culvert
that is approximately nine and a half feet high and sixteen feet wide. Project construction will involve the
removal of asphalt and aggregate, extraction of the old culvert, excavation within the previously disturbed
footprint of the culvert, stabilization of existing utilities near the sites, placement of the new culvert, addition
of fill material and repairing the roadbed with a 4-inch base coat and 2-inch finishing coat.

During construction, a 12-foot wide temporary gravel road will be installed to be used as a detour around the
culvert construction project. Fill will be placed on the existing surface to create the new road embankment.
Guiderails will be relocated from Wilhelm Road and reused during the temporary road construction. In
addition, part of the demolition plan involves the removal of some trees. Upon completion of the project, the
fill for the temporary road will be removed.

1600 Baltimore Avenue, Suite 100 | Kansas City | Missouri | 64108 | USA | Tel +1.816.398.8578

louisberger.com



NY-CRIS Site File Review

The steel culvert was constructed sometime in the 1950s and was not shown as previously surveyed in CRIS.
Examination of the project area in CRIS indicates that a few properties within one-half of a mile from the
project area had been previously surveyed (Table 1). The closest resource is the Dillonhurst Farm that is two-
tenths of a mile from the project area but is separated visually by a grove of trees. The other properties are
approximately one-half mile from the project area. There are no other surveyed resources within the
immediate vicinity of the project area. The project area is within an archaeologically sensitive area.

Table 1. Previously Surveyed Project Adjacent to Project Area

USN Address NRHP Status
11115.00005 Homestead (Stone) Trumpbour Farm - Kings Hwy (NY 32)  Listed
11115.00012 Ca. 1800 Frame Dwelling; altered - 2111 Old Kings Hwy Undetermined
11115.00015 Comfort Smith Farm, ca. 1811/1790 - 96 Charles Smith Rd  Eligible
11115.00015 Dillonhurst, Lasher Farm, ca. 1790 - 27 Wilhelm Rd Eligible

Recommendations
Given that the project involves installation of a new culvert within the previous area of disturbance for the
existing culvert and that the new roadway will also involve no new additional ground disturbance, Louis

Berger recommends the proposed project will constitute No Historic Properties Affected. We would greatly
appreciate your concurrence.

Sincerely,

Canihh 2 o

Camilla Deiber
Senior Architectural Historian

Cc: Thomas King, GOSR

louisberger.com



Governor’s Office of
Storm Recovery

Andrew M. Cuomo Lisa Bova-Hiatt
Governor Interim Executive Director

October 19, 2015

Mr. Mark H. Garrow, Chief

Saint Regis Mohawk Tribal Office
412 State Route 37

Akwesasne, New York 13655

RE:  Section 106 Discussion
CDBG-DR, NYRCR Funding Application to Replace Culvert at Wilhelm Road,
Town of Saugerties, Ulster County, New York

Dear Mr. Garrow:

Pursuant to the Disaster Relief Appropriations Act, 2013 (Public Law 113-2) and the
Housing and Community Development Act (42 U.S.C. § 5301 et seq.),the Governor’s
Office of Storm Recovery (GOSR) is acting under the auspices of New York State
Homes and Community Renewal’s Housing Trust Fund Corporation as a recipient of
Community Development Block Grant — Disaster Recovery (“CDBG-DR”) funds from
the United States Department of Housing and Urban Development (“HUD”) and is the
entity responsible for compliance with the HUD NEPA environmental review procedures
set forth in 24 CFR Part 58 and Section 106 of the National Historic Preservation Act
(“NHPA” 16 USC § 470f). GOSR is acting on behalf of HUD in providing the enclosed
project information and inviting this discussion with your Nation to respond with any
concerns or comments.

GOSR processes environmental reviews for projects funded with HUD CDBG-DR on a
case-by-case basis. Upon review of the project, GOSR referred the project to the State
Historic Preservation Office for review. In accordance with Section 101(d)(6)(B) of the
National Historic Preservation Act (NHPA) of 1966, as amended (16 U.S.C. 470a), and
its implementing regulations, 36 Code of Federal Regulations (CFR) Part 800, this letter
serves as notification of the proposed action.

Area of Potential Effect: GOSR proposes to fund an application to replace an existing
culvert on Wilhelm Road (crossing Beaver Kill), in the Town of Saugerties, Ulster
County, New York. A map depicting the area of potential effect is enclosed with this
letter.

25 Beaver Street | New York, NY 10004 | Recovery Hotline: 1-855-NYS-Sandy | www.stormrecovery.ny.gov



Proposed Project Description: The project replaces a presumed inadequately-sized
culvert to minimize flooding and provide flood mitigation. In order to meet NYSDEC
requirements, the recommended replacement culvert size for Wilhelm Road is a four-
sided precast box culvert with an internal opening dimension of 9% feet high by 16 feet
wide embedded a minimum of 1.53 feet into the streambed. Due to the excavation of the
old culvert, disturbed and damaged roadway will be replaced. Construction will involve
the removal of asphalt and aggregate, extraction of the old culvert, excavation,
stabilization of existing utilities near the site, placement of the new culvert, addition of
fill material and repairing with a four-inch base coat and two-inch finishing coat.

With this letter, GOSR respectfully submits for your review the attached documentation
for the proposed project described herein. If the project area encompasses historic
properties of religious or cultural significance to your Tribe, please respond within 15
days or sooner. Additionally, please indicate if there are other sources of information or
other parties, Nations, Tribes, or members of the public you believe should be included in
the consultation process. Please respond by email or in writing to the address listed
below.

Mr. Thomas King

Certifying Environmental Officer
Governor’s Office of Storm Recovery
99 Washington Avenue, Suite 1224
Albany, New York 12260

| am available to answer any questions that you may have regarding this action. If you
have any questions, please feel free to contact me at (518) 473-0015 or via email at
Thomas.King@stormrecovery.ny.gov. Thank you.

Sincerely,

S 7) /% 7
& 4
Thomas J. King

Assistant General Counsel

CC: Arnold Printup

25 Beaver Street | New York, NY 10004 | Recovery Hotline: 1-855-NYS-Sandy | www.stormrecovery.ny.gov
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HYDROLOGY & HYDRAULIC ANALYSIES OF WILHELM ROAD CULVERT
TOWN OF SAUGERTIES, ULSTER COUNTY, N.Y.

l. PURPOSE AND SCOPE

The Town of Saugerties is replacing the Wilhelm Road culvert located in the Town of
Saugerties, N.Y., approximately 0.5 miles west of Old Kings Highway (see location map in
Appendix A. The existing culvert is located at Latitude 42° 08' 35.51" N and Longitude 73°
57" 42 70" W below a section of Wilhaelm Road which gpans the Beaver Kill Creek. The
Beaver Kill Creek joins with the Kaaterskill Creek approximately 675 feet upstream of this
culvert. An analysis of the Hydraulics & Hydrology of the watershed was performed tc
determine the peak discharge rates that will occur in various storm events (25 yr_, 100 yr.).
This is the critical first step to determine the required dimensions for the replacement
Sulyert,

The Town of Saugerties code sets requirements for the design of drainage structures
in Section 215-24 (B}. The code states that for drainage areas larger than 1 square mile,
structures should be designed to carry peak runoff for the 100-year storm. Thus, for
purposes of this report, a 100 year storm event will be analyzed for the design criteria for the
bridge.

. DESCRIPTION OF WATERSHED

A, Land Use and Tepography

The watershed is depicted on Figure 1 in Appendix 8 of this report. This image was
generated via USGS Streamstals (streamstats.usgs.gov) and confirmed by manually
delineating the watershed boundaries. The watershed area is approximately 11.48 square
miles, or 7,338 (+/-) acres. The watershed includes mountainous areas, including the peak
of Mount Airy and the northem slopes of Mount Marion. The watershed is almost entirely in
Ulster County, though approximately 135 acres (1.8%) fall within Greene County.
Stormwater runoff within this watershed area drains into the Beaver Kill Creek to the culvert
location. The highest elevation on the watershed is 612 ft. (+/-) and the elevation of the
creek at the culvent is approximately 116 ft. {USGS 1929 datum).



HYDROLOGY & HYDRALLIC ANALYSIS OF WILHELM RCAD CULVERT
TOWN OF SAUGERTIES, ULSTER COUNTY, N.Y.

The land cover in this watershed area was approximated using aerial imagery in
Google Earth. This watershed area is mostly forest, with some grassed fields and urban
area. The tand cover is summarized in Table 1 below.

Table 1. Land Cover in Watarshed Area

Land Cover | Area (acres) |
Forest 5,489
Impervicus S08
Grassed 342
Total | 7338

These land covers are used to assign runoff curve numbers to the catchmant area in the
hydrotogic maodel, which allows us to predict how guickly stormwater will runoff.

B. Soils

Informatton on the soil types in this watershed area was cbtained from a USDA Saoil
Resource Report, which is included in Appendix C. The report indicates a total of 46
different soil types in this area. In performing stormwater runoff calculations, the hydrologic
soil group (HSG) for the scils in this area are of interest. Table 2 displays the total acreage
of each HSG to be used in the hydrologic medel.

Table 2. Hydrologic Soil Groups

__Hydrologic Soill Group (HSG)
A B | C CiD &
Area (acres) | 143 Q 580 5537 1,078
Percent of
Area(h) | 2 0 8 76 15

Table 2 illustrates the prevalence of rocky, bouldery soil types in hydrologic soil groups G
and D. In these soils, water transmission through soil is generally restricted and runoff
potential is high.

Two geotechnical borings were drilled at the location of the existing Wilheim Road
culvert. The boring logs are provided in Appendix C. The scil berings found six to eight feet

of granufar road embankment material underlain by a soft gray organic silt material with
2



HYDROLOGY & HYDRAULIC ANALYSIS OF WILHELM ROAD CULVERT
TOWN OF SAUGERTIES, ULSTER COUNTY, N.Y.

some clay and medium to fine sand. The underlying clay had blow counts of 1 10 4 to drive a
split spoon sampler twelve inches using a 130 pound hammer.

C. Stream Dimensions and Modeling

In order to determine the peak rates of runoff in this watershed, the “time of
concentration” must be calculated. This is the time for water from the most remote point in
the watershed to reach the discharge point at the bridge. This calculation was performed
from the peak of Mt. Airy at 612 feet.

After analyzing the field survey plot and visually inspecting the Beaver Kill Creek, the
stream dimensions were assumed. For the first 10,645 feet of fiow on this path, the Beaver
Kill was modeled as a 10-foot wide trapezoidal channel with 3:1 side slopes and a depth of
3 feet. After the Beaver Kill bands easterly as it approaches Route 212, the Beaver Kill was
modeled as a 20-foot wide trapezoida!l channel with 3:1 side slopes and a depth of 5 feet.
All channel flow was modeled with a Manning’s “n-value” of 0.040, the typical value for
mountain streams. The time of ¢concentration was found to be 267 minutes.

D. 3tream Classification

At the location of the Wilhelm Road culvert, the Beaver Kill Creek is listed by the NYS
DEC as a Class C stream with a Water Index Number of H-193-2-12. This information was
obtained using the NYS DEC Environmental Resources Mapper.

E. Existing Hydraulic Conditions at Bridge Location
The existing cast iron culvert has a circular hydraulic opening with a diameater of 8
feet. The hydraulic capacity of the existing bridge opening is calculated to be 1,653 cubic
feet per second {cfs) using Manning's Equation.



HYDROLOGY & HYDRAULIC ANALYSIS OF WILHELM ROAD CULVERT
TOWN OF SALUGERTIES, ULSTER COUNTY, N.Y.

. HYDRAULIC CALCULATIONS OF TRIBUTARY AREA

A, Methodology Used

For the purpose of this analysis, HydroCAD (version 10) computer software was
utilized for modeling of the hydrology and hydraulics of stormwater runoff for the tributary
drainage area. HydroCAD adopts the U.5.D.A. Soil Conservation Service hydrologic method
known as the Technical Release 55 (TR-55), Urban Hydrology for Small Watersheds. The
watershed was modeled as one catchment. For modeling purposes, the hydrologic soil
groups from Table 2 were averaged across the land cover areas compiled in Table 1. The
complete HydroCAD output {existing and proposed conditions) including runoff hydrographs
can be found in Appendix D.

B. Design Storms

The design storms (25 year frequency and 100 year frequency) utilized in this
analysis are from Cornell University's Northeast Regional Climate Center (NRCC)
precipitation database (http:#precip.eas. cornell.eduf}. This database provides site-specific

design storms, allowing us to more accurately model the hydraulic conditions at the exact
location of the bridge. The 24-hour rainfall depths for the two design storms analyzed are
shown below in Table 2.

Table 2, Design Storms

Rainfall Depth
~Design Storm (inchas)
25year | 596
100-year §.48

C. Results
The resulting peak rates of runoff for the two storm events considered are shown
below in Table 3.

Table 3. Peak Discharges at Culvert Location
Design Storm Peak Runoff {cfs)
25-year 3,971

| 100-year 6,800




HYDROLOGY & HYDRAULIC ANALYSIS OF WILHELM ROAD CULVERT
TOWN OF SAUGERTIES, ULSTER COUNTY, N.Y,

IV. CULVERT SIZING

_The replacement culvert will be sized with adequate capacity to convey the peak
discharge from the 100-year storm (8,800 ¢fs). The HydroCad mode! calculated that the a
rectangular culvert having an interior width of 16 feet must have a minimum clear opening
height of 7.64 feet to pass the 100-year storm (6,800 cfs).

The NYSDEC requires four-sided culverts to be designed to allow the bottom of the
culvert to simulate natural stream crossings conditions. Box culverts must be "embedded
into the streambed to at least 20 percent of the culvert height at the downstream invert”.
The minimum embedment depth for a proposed replacement box culvert would be (7.64
feet x 20%) 1.53 feet. Therefore the overall minimum height of the replacement hox
culvert would be the clear opening height of 7.64 feet plus 1.53 feet of embedment or 9.17
feet. For constructability purposes, the interior height of the replacement box culvert will
be rounded up to the neared half foot interval yielding an internal height of 9.5 feet.

The recommended replacement culvert size for Wilhelm Reoad is four sided precast
concrete box culvert with a 9.5 feet high by 16 feet wide internal opening dimension
embedded a minimum of 1.53 into the streambed.

V. CONCLUSIONS

The Town of Saugerties is replacing the existing 8-foot diameter cast iron culvert at
Wilhelm Road, which has a capacity of just 1,653 cfs. In order to properly design a
replacement cuivert, a hydrologic mode! of the culvert's 7,338-acre watershed was built
using the HydroCAD software. The HydroCAD model calculated a peak rate of runoff of
8,800 cfs for the 100-year design storm.

It is proposed that the replacement culvert be a precast concrete box culvert with a

minimum hydraulic opening height of 7.64 feet high and width of 16 feet. To comply with

-B-



HYDROLOGY & HYDRAULIC ANALYSIS OF WILHELM RCAD CULVERT
TOWN OF SAUGERTIES, ULSTER COUNTY, N.Y.

NYSDEC requirements for natural stream crossings, this structure must be at least 9.6
feet in height so that 20 percent of the open height can be embedded in the stream
bottom. This design will maintain the same elevation of the road and provide a culvert that

can pass the peak flows a 100-year storm event.



Appendix A
Location Map
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Appendix B
Tributary Drainage Area Map

(Note: Elevations shown on Figure 1 are not same UJSGS datum as referenced in report,
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Appendix C
USDA Soil Survey



USDA

United States A product of the National
Department of Cooperative Soil Survey,
Agriculture a joint effort of the United

States Department of
N RCS Agricullure and other

Federal agencies, State

Matural agencies including the
Resources Agricullural Experiment
Conservalion Stations, and local
Service parlicipants

Custom Soil Resource
Report for

Greene County, New
York, and Ulster
County, New York

Wilhelm Road Replacement
Culvert

July 21, 2015



Soil Map

The 2oil map section includes the soit map for the defined ares of interast, a list of 30il
map units on the map and extent of gach mep unit, and cartographic symbols
displayed on the map. Also presented anre various metadata aboul data used to
produce the mep, and a description of each scil map unit.




Custom Soil Resource Report
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Custom Soil Resource Repart

Map Unit Legend

Greans County, How York (NY0349)

11

Map Unlt Symbal Map Unl Hame Acres In ADH Percani of A0H
Fal Farminglon gravelly sill loam, 0.4 0.0%
rnar-ng m-c:l-cy
FaDr Farrnmgl!url gravelh- sill loam, 456 0.8%
hlll'_.r rm:lq.r
GEB Gamay-Fannmgiu-n gravelly silt 0.4 1.0%
lxarms, 2 o § percent slopes,
rocky
GfC i ahway-Farminglon gravelly silt 6.8 1%
lams, rnllung mdcjr
II-I1.rI3 Hudson and Vergennes suﬂs 3 0.5 O.0%
1 -] percenl sln:rpes
HwaZ3 Hudsan and Vergennes silty clsy 3.8 0, 1%
foams, 8 to 15 percent alopes, -
saveraky ern-ded
Kr8 Kingsbury and Rhinebeck sois, 8.0 01%
3 to 8 perceni slpes ]

Bublotals Tor Soil Survey Area 1353 1.4%
Totals for Area of Intereat T.337.8. 106.0%
Ukstor County, Haw York (N111)

Map Unit Symbol Map Unil Nama Acros In A Porcent of ACJ
Ah Alwtel land 121 0.2%
| AcE Arnot channery sl loam, O lo 8 3038 5.4% .

p-er:.ent ﬁlopea
‘ARD Arnot-Lordstown- Rock outcrop 8320 B.5% |
Hmplex muderaieh sleep .
ARF A.mot Cuegs-Rock outcrop 57,1 Q&%
complex, very steep
At Alherion sill Ioarn 8.2 01%
Be Baaher m1l ll:ram 35 0.0%
“BnC Balt-Nassau COMmper, 8o 25 2803 3%
p-e:uen't skopes
BOD Bath-Nassau-Rock m.rl.mup 177.0 2.4%
camplex, hiky
8RC Balh and Mardin sails, sloping, 8.2 01%
yery slony
Cc |c;na ndalgua silt leam £9.4 0.9%
cd Canandaigua sill loam, Hl x| 0.5%
subslratum
Cga Casule gravelty gitloem, Glo 3 11.0 01%
perrcent 5Fop-ea
CgB Caslile gravelly sillloam, 3 0 & 72 0.1%
e e sRoDes !




Custom Sai Resource Report

Ukster County, Now Yark (NY111)
Map Unit Symbol Map Unit Nama Atrasin ADH Parcant of AO]
CnB Chanango gravelty sl boam, 3 to 41.6 0.5%
8 parcent slopes
Cni Chenango gravelty sl kparm, 8 to 8.5 0.5%
15 percenl skopas
FAE Faminglor-Rock outerop 433 . 6%
COmpex, steep
'GP Gravel pit 203 0.5%
Hug Hudson silt koam, 3 to # parcent 502.3 5%
slopes
Hu  Hudson st lbam, 8 1o 15 parcent 2047 4.0%
slopes
Ml "Hudson and Schoharla seils, 15 0.7 10%.
. 1o 25 percenl zlopes i :
LCD Lackawanna and Swarlswoed | 14.8 0.2%:
very buldery soils, : :
moderately steep : i
Lmi Lamson fine sandy koam 0.4 ir 0.0%
LnE Lordstown channery silt koam, 3 150.3: 2.2%
to & perceni slopas :
LG Lordstown-Amel-Reck suterop 1.998.4 IT.E%
cHTHHER, SlomEng
LY Lyons-Atherion complax, very 1.8 0.2%
: stofty
Me Madalin =ity ciay loam 5.8 0.5%
MdBE Mardin gravafty sil foam, 3t 8 2B 0.0%
parcent slopas
MgP Mardir-MNagsau comphkex, 30 § 7 1.0%
percant shpes
Kn Manlo siit leam 265.0 3.6%
MO Manlos very bouldery cails 510 0.7%
N Middlebury sill loam 586 0.9%
MTE Worris-Tuber complex, very a7.7 0.9%
baukdary, genlly sloping
NBF Nassal-Bolh-Rock oulorop 383.1 5.2%
complex, very steep
gl Oquaga channety silk leam, 3 to : 373 5%
8 parcent sioges j
QIC Oquaga and Lordstown i 324 0.4% |
channery sif lpams, Bto 15 |
percant skpes i
ORC Oquag a-Amat-Feck suterop 72.0 1.0%,
complax, sloping
ORD Oquaga-Amot-Rock suterop 1.1 0.04%
complex, moderataly slasp
IF"H Palmz nuck 24,2 0.3%
oy Quarry 4175 5.7%
‘Re Red Hook gravelly st leam 25.8 0.4%

12




Custom Soil Resource Report

Ulater County, New York {NY111)
Map Unh Symbol Wap Unit Hame Acras n AQI Parcom of ADI

"RhA Rhinebeck sitl loam, Olo 3 1E1.8 2.2%
parcen| shopes

RhB Rharwgbeenck slit bpam, A0 6 127 2%
[rAIGANE GRpas

5dB Scripa and Morria acils, O le 8 10.5 0.1%
farcant sRpes

SEB Scriba and Momis vary boukdery 15 0.0%
soils, genily slapng

EmB . Stockbiidge-Fammington 20.4 0.3%

i gravelly sl loams, 3108

percant shope

STD Stockbridge-Fammington-Rock 2550 5%
outerop complax, hilky

Ty Tioga find £andy loam 48 G.1%

TEA Tunkhannock, gravelly ioam, 0 to 17.9 0.2%
A parcent slepas

'TRE Tunkharnack gravelly ioam, 3 to KR 0.5%
8 parcant slopas

W WWaler 20,7 0.3%

Wh Waand soils complex, nor- 1644 2.1%
calcarecus substratum, 0103
percant slopas, frequently
frrerd ]

WeB Walsboro laggy sifticam, 3108 .5 0.4% |
percent slopes .

wLe Wallstrora and Wurlshora very 187 0.2%
bouldary eglls, gantly shoping

YA, Wllllzmggn silt foam, Olo 3 155 0.2%
parcant slopes

¥sE Wlllzmson sikt foam, Ao & 15.0 0.2%
percant elopes

Subtotels for Soll Sursey Araa T.202.8 2%

TolaTs for Area of [nlaras] [t A 100.0%

Map Unit Descriptions

The map units delineated on lhe detaifed soil maps in a soil survey represent 1he soils
or miscellanecus areas in the survey area. The map unit descriptions, along with the
mags, can be usad to dalermine tha composition and proparties of a unit,

A map unit delineation on a soil map represents an area dominated by one or maore
major Kinds of goil or miscelfanecus areas. A map unit is identifisd and named
gccording to the taxonomic classification of the dominant sails. Within & taxonsmic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the charactenstic variability
of all natural phenomena. Thus, the ranga of some cbserved properties may extend
beyond the limits definad for a taxonomic class. Areas of soils of a singla taxonomic

13
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ATLANTI ESTIN i
Subsurface Investigalion
Repor No.- CL3a10-01-08-15
Clignt: Ernnler and Ladias PC Boxing Localon: See Borng Locstion Plan
Praject: Subsurface Invastigatien
Cutver Replacensent - Wilhelm Road
Saugertles Hew York Start Date  _T213015 Finish Date:  __ 712112015
o Groundwater Ohsenaatlions
Boring by B Sheat _ 1 of _ 2 Diate Time Biepih Casing
Coardnales Samplar Mammar
Latituda Weight 141 Iba.
Ler=gitude Fall 30 in.
Hammes Type!  Aulomatic
Ground Elgw. Boning Advanca By
4 114" Auger
Sul 6 | som |u | Blowson | eu CLASSIFICATION OF MATERIAL .
z ia¥| g or Fw| osaMPler | 20 23
g Oz - % PER &~ E E H 2
w E g o SAMPLE E I Y wd - 1a5A | g E
= o = % 2 G.D. "‘"E i - fea T2 - P -
Ed: g SAMPLER h=] - e [ TR
From Ta £ - oo Fezm - 1M
h 1 0.6 20 (85 BE 23 18 18 05 .. BT ASPHALT PAVEMENT —
! g a0 Brown cml SARD; end SILT; Fila mil GRAVEL {wet,
Y . i
E |z | z0 | 40 [5G 5 77 T o0 IS HE) T
3 E Brown cml SAND; srd mi GRAVEL; rece SILT (wet,
. rpr-plasic) CRUSHED STONE
El 4.0 50 |85 € 5 3 2 Brown cml SAMD some mil GRAVEL, [itle SILT, race CLAY 10
g [wel, very slighily pastlc)
® 4 LA B0 |53 15 26 5 4 Brosen mf GRANEL; some omf SAND; gome SILT {(wet, E|
T non-plecio) COBELE Fragments
B.0
&
5 3.0 e |55 4 3 1 1 BrownlsheGrey SILT, bille mif SAND; trace LAY {saturaled, 3
9 wery shohity phastc)
“ & [ 00 | 120 |5s WwaizE 11 Oerk Brown mf SAND; and ORGANIC SILT Ktle CLAY 72
- [aaturated, shghtly plaste)
# H 1214 M0 |85 WH12Z" 3 =2 Dark Broanssh-Gray mil SAMD; soma CRGEAMNIC SILT; little 27
3 CLAY, lrace ORGAMIC MATERIAL (wocd fragments)
-4 — [satueated, shghily plastic)
. & | 4D | 6D |55 g WHE z Reddish-Brown SILT; 20me CUAY. krace mf SAND {saturatad, el
modarately plastic) LL=22 FL=19,P1 = 13.w=31.2%
"
-7 Lo
)
‘@
1 « =l 20.10 22.0 | B85 WHM8" 2 Gray CLAY; litla SILT; race [ 5AMND (samwated, plastic) 1
21
]
2
|
F)
B o b tanete Drrillevs: Jash Perry; Fat Colling
\m i ast sorenm I perion /

Eslrmaed T ordmiie




s TLANTIC TESTING LABORATORIES. Linited
Subsurface Investigation

ATLL1IGT COAAR HERNIFE AND LERITS - SALGEHTIES, NEW ¥OHY. [H] LODGSYELL.GOT #

Bygring Mo B Report No.: CO3A001 4815 Sheet 2 of 2
. E;‘i 2 nrg;m - %W;swc;” Lo"g CLASSIFICATION OF MATERIAL E §
- E SAMPLE EE PER 6~ EZ s - e | D
5 B3| % 3| chueite | 38| s | S
5 2 [ it 12 | B
From | To < e THE - ST
10 250 270 |55 WHAE" A Similar Soil [taluraied, plasle) 4
>
7
F
ra- ]
“ 1 3.0 324 |55 WH 1 1 2 Eimilar Soil (EBturaled, plastic) 24
al
32
kx )
b
H 12 350 ¢ 30 |55 @VHMZ 1 2 Srnilar Soil (gaturated, plagtic) H
mol B
Baoring terminated at 37.0 Taat.
35
B Motes:
@ i, Borehole backfilled with cement-benigaite grewt.
41
42
43
44
15
15
a7
15
44
)
1
52
53
2
L]
£
LY
58
e
&1
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Pregact: Eubsuriace Invesligation

Hrinnler and Lardos PC

] |
Subsurace Investigalion
Report Mo, CD3510-01-08-15
Bowing Location: Ses Boving Lecaticn Flan

Culver Roplacemanl - Wilh sl Road
Saugerties Hew York

Gtar Date 72172015

Finlsh Date: HFIH15

ATL-LOHE TDIAAT FRANNIFR BRND | ERIOE - SALUGERTIFS HEW PORRGH] LDESYELL.LGOT B s

Esli—xad Grourdvatar

. Geouncwaler Qbservations
Baring Kb B2 Bheel 1 of 2 Hate Time Daptn Casing
Coordinates Sempler Hammer HAA1E FM DRY —ar
Letiude Weght: 140 ls. Eir 4yt E) A 16.5 30.0°
Longityde Fal: H in.
Hammer Typa.  Amomatic
Growund Elaw.: Boring Advance By:
4 114" Auger
_1Bul 8| oeem |w | mowsor |a. CLASSIFICATION OF MATERIAL .
c|BZ| y OF Y| SAMPLER ) B ie
G [E5| £ | sawee |EE FER & £ ve | 38
=1 Eﬂ E pr 2 a0, Eu PR A e - e | B
3% & SAMPLER o mghar [T
Frowm To 5 - gamm [P N
A i 0.0 el |35 318 18 WL o5 B"ASPHALT PAVEMENT — 12
1 é 20 Ciark Brown gml SAMD; soma mf GRAVEL; [Mla SILT {wet,
2 E [ 2z | z0 | 40 |[ss W@ 11 @ 13 ~ o0 plase) <~ 14
3 B Brown SILT, some amf SARD: [de mf GRAVEL; trace CLAY
. [wed very slighlly plasich
3 44 6.0 |85 8 11 Zo 18 Reddish-Broer SILT; some emf SARND, some mif GRAVEL 3
4 an [wel, non-pAastic) COBBLE Fragments in $pll spoon shoa
s 4 6.4 BO &5 fN e T o9 ] Reddish-Bromn SILT; some CLAY, Gtibe cml SAND,; trace T 14
¥ GRAVEL: lrace ORGANIC MATERIAL (wood fragments)
5 [salwrated, moderalely plasticl
. 5 | A0 | W04 (SR E B & 10 Motllad Geay and Fed SILT; some CLAY; [ie el SAND 14
[saturated, moderalely plastic)
" NETEETEELR EERE Varved Gray ORGANIC SILT; some ml SAND; litle CLAY: 2
n trace DRGANIC MATERIAL (wood fragrments} (saturated,
12 slightly plastic)
5 Fol120 | o |3l 4 4 3 Reddish-Grey SILT; traca [ SAND [saturaled, non-plastc) 12
" 1. [
B 14.0 6.0 |53 2 I B 4 Grey SKILT, some CLAY; Inte cmi SARD; rece FGRAVEL 14
15 taaturated, moderatedy plastic)
16
1w
13
12
- ] 20 | 20 |53 WHE i Grey SILT. zome CLEY. rrace T SAND (satwrated, moderaisly 24
o plaghic) LL w42, PL w 32, P = 20, w = 44,8%
72
L
=
&5 EBprgg ok .
o nm-::: Orillars: Josh Perry; Pal Collins
\ BH  U-dsrated 3y SRk, Tood |I'I$F¢C|.ﬂ'i /
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£ (g2 u oF 2y | SANRLER Eg ¥
D|Ex| & | o= |3F| oo | EE s 1
TES SAMPLER | B9 e . tozn | B
From To Vi - 0%
10 | 250 | 270 SS‘WHHZ' 101 Gray CLAY. soma SILT; trace F SAMD {zaturetad, plasic) 22
L]
7
!
%
* 13 30.0 370 SE‘WHHZ' 1 2 Similar Soil (eatureted, plastic) 24
Ell
" RO e,
Boxing ferminaled at 37,0 fael.
33
a Nikea:
a8 1. Borehgle backfilled with cement-entonite groul.
33
a7
3
ke
4
41
42
a3
0
=
5
4ar
45
aa
sa
1
5&
3
=]
EIS
&
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Appendix D
Run Off Hydrographs
HydroCAD Model Output

HydroCAD [terations included:

1, Existing Conditions {25-yr, 100-yr)
2. Proposed Conditions (25-yr, 100-yr}



Area 1

NV

2R

Existing Culvert

|
Subca |Reach| A Routing Diagram for WilhelmRoadCulvert-Existing
| Prepared by Microsoft, Printed 7/29/2015

HydroCADE 10,00 s/n 008930 © 2012 HydreCAD Software Solutions LLC




WilhelmRoadCulvert-Existing

Prepared by Microsoft Printed 7/28/2015
HydraCALRE 10.00 sin 00830 & 2012 HydroCAD Software Solutions LLC Page 2
Area Listing {all nodes)

Area CN Description
{acres) {subcatchment-numbars)

507,240 a8 (18)
257.820 79 Pasturefgrassiandfirange, Fair, HSG © (i5)
6670 30 Pasture/grasslandfrange, Good, HSG & (13}
27.020 74 Pasture/grasslandirange, Good, HSG ¢ (15)
50,200 BOD Pasturefgrassiandfirange, Good, HSG D {(15)
4,896.000 72 Woods, Fair, HSG C {(15)
952 540 79 Woods, Fair HSG D {15}
126.660 30 Woods, Good, HSG A (15}
512.970 70 Waoods, Good, HSG C (15}
7,338.320 75  TOTAL AREA




WilhelmRoadCulvert-Existing Tyvpe fl 24-hr 25-vr Rainfall=5.86"

Prepared by Microsoft Printed 7/29/2015
HydreCAD® 10.00 sin 00930 © 2012 HydroCAD Software Solutions LLC Page 3

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SC8 TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 15: Area 1 Runcff Area=7,338.320 ac  6.92% Impervicus Runcff Depth>2 52"
Flow Length=5%675" Tc=268.3 min CHN=75% Runoff=3 971.50 cfs 1,542 353 af

Reach 2R: Existing Culvert Avg. Flow Depih=8.00 Max Val=37.47 fps Inflow=3 97150 cfs 1,542.353 af
86.0" Round Pipe n=0.013 L=32.0 35=0.0328"7 Capacity=1B852.16cls OQutflow=1,73523 cfs 951.409 af

Total Runoff Area = 7,338.320 ac  Runoff Volume = 1,542,353 af Average Runoff Depth = 2.52"
93.08% Pervious = 6,830,380 ac  £.92% Impervious = 507.940 a¢



WilhelmRoadCulvert-Existing Type It 24-hr 25-yr Rainfall=5 96"

Prapared by Microsoft Piinted 7/28/2015
HydraCADE 10.00 s/n 00830 & 2012 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 18: Area 1

Runoff = 3971.50cfs @ 1523 hrs, Velume= 1,542.353 af, Depth> 2 52"

Runoff by SCS TR-20 methed, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=5.96"

Areafac) €N Description

126.660 30 Woods, Good, HSG A

512.970 70 Wonds, Good, HSG C
4806000 73 Woods, Fair, H3G C

852940 79 Woods, Fair, HSG D

* 9920 ¢©8
* 40180 98
*  3B3.260 S8
74600 S8

B670 39 Pasture/grassiandfrange, Good, HSG A
27.020 74 Pasturefgrassland/ranges, Good, HSG C
257920 79 Pasture/grassiandfrange, Fair, HSG C
50.200 80 Pasture/grassiand/range, Good, HSG D
7338320 75  Weighted Average
£,830.380 §3.08% Pervious Area
507.840 6.92% Impervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet) (ftift]  {fifsec) {cfs)

86 100 0.2000 01% Sheot Flow,
Woods: Light underbrush n=0.400 P2=3.15"
g7.5 5360 00336 0.92 Shallow Concentrated Flow,

Woodland Kv=50 fps
286 10645 0.0113 8.20 353.20 Channel Flow, trib channe)
Area=57.0 ¢f Paim=28.0' r=1.97
n= 0.040 Mountain streams
1336 43570 00042 543  951.07 Channel Flow, Beaver Klll maln {after bend at 212}
Area= 1750 sf Perim=516 r=3.39'
n=0.040 Mountain streams

2683 59675 Total



WilhelImRoadCulvert-Existing
Prepared by Microsoft

Type Il 24-hr 25-yr Rainfall=5.96"
Printed 7/29/2015

HydroCAD® 10.00 s/n 00930 © 2012 HydroCAD Software Solutions LLC Page 5
Subcatchment 1S: Area 1
Hydrograph
ok
000
sson] | Type Il 24-hr
asoo | | 25-yr Rainfall=5.96"
20| | Runoff Area=7,338.320 ac
3000 | | Runoff Volume=1,542.353 af
_25e] | Runoff Depth>2.52"
s 240 | Flow Length=59,675'
2 Jo0| | Tc=268.3 min
20| | ON=T5
1,400
1,200
1,000
&00
E00
400
|

L] 7 ] ] 10 1 12 13

Time (hours)

14 15

18 i7



WilhelmRoadCulvert-Existing Type Il 24-hr 25-yr Rainfall=5.96"

Prepared by Microsoft Printed 7/29/2015
HydroCAD® 10.00 s/n 00930 @ 2012 HydroCAD Software Solutions LLC Page 6

Summary for Reach 2R: Existing Culvert

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 240% of Manning's capacity
[76] Warning: Detained 574.362 af (Pond wiculvert advised)

Inflow Area = 7338.320 ac, 6.92% Impervious, Inflow Depth> 252" for 25-yr event
Inflow 3971.50cfs @ 15.23 hrs, Volume= 1,542 353 af
Outflow 1,73523 cfs @ 13.50 hrs, Volume= 991.409 af, Atten= 56%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 37.47 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 24.35 fps, Avg. Travel Time= 0.0 min

Pezk Storage= 1,608 cf @ 13.55 hrs
Average Depth at Peak Storage= 8.00'
Bank-Full Depth= 8.00' Flow Area= 50.3 sf, Capacity= 1,652.16 cfs

96.0" Round Pipe

n=0.013 Castiron, coated

Length=32.0' Slope=0.0328""

Inlet Invert= 116.05', Outlet Invert= 115.00°




WilhelmRoadCulvert-Existing Type Il 24-hr 25-yr Rainfall=5.96"
Prepared by Microsoft Printed 7/29/2015
HydroCAD® 10.00 s/n 00930 @ 2012 HydroCAD Software Solulions LLC Page 7

Reach 2R: Existing Culvert
Hydrograph

W Inflore
@ Outfigw

i Inflow Area=7,338.320 ac
3,800 Avg. Flow Depth=8.00'
3,400 Max Vel=37.47 fps

3,000 96.0"

2,600 Round Pipe

2| | n=0.013

2,000 - ]

o 15-;320228 i ?ﬁﬁwzﬁiﬂiﬁ?}f{ﬁﬁﬁfﬁ#'

Capacity=1,652.16 cfs

Flow (cfs)

L A
a i0 1M1 12 13 14 i5 16 ir 18 19 20
Time (hours)

Lo



WilhelmRoadCulvert-Existing
Prepared by Microsoft

HydroCADS 10.00 sin 004930 & 2012 HydroCAD Software Solutions LLC

Type If 24-kr 25-yr Rainfali=5.96"
Printed 7/29/2015

Page 8

Stage-Discharge for Reach 2R; Existing Culvert

Elevation VYelocity Discharge Elevation Velocity Discharge
ffest) (ft'sac) fcfs) ffeat) (ffzac) {cls)
116.05 0.00 0.00 121.25 3613 1,249.71
11835 335 0.45 121.35 36.32 1,283.79
116.25 5.34 1.88 12145 3649 131745
118.35 599 4.36 121.55 3586 1,350.82
116.45 od4 7493 121 65 36,21 138325
118.55 975 12.84 121.75 26884 1,415.16
116.65 10.97 1889 121.85 3706 1.446G 40
116.75 1211 26.1 12198 37168 1,476,830
116.85 13.1% 34.49 12205 3728 1,508 57
11695 1420 44.23 12215 37.33 1,535.20
117.05 1517 95,12 12225 37.348 1,552 86
11715 1610 6715 12235 3743 1,585.47
117.25 16,95 80.31 122.45 37.48 1,614.93
117.35 17.84 0477 122 55 3747 1.63895
11745 1888 110.34 12285 3748 1,661.81
117.55 15.45 126.98 12275 3743 1,68282
11766 2022 144.68 12285 3733  1,702.45
1775 2095 183.59 12295 3731 1.720.07
117.85 21567 183.52 123.05 37.22 1.735.80
117.95 22.38 204.44 123.15 3710 1,740.47
11805 2303 226.32 12325 38.95  1,760.87
118.15 23 B8 24929 123.35 3877 1,769.29
11825 2421 27347 12345 36556  1.774.81
118.35 24 52 207.93 123585 3830 1,778.59
11845 2551 323.54 12365 3599 1,775.27
118,55 26.08 350.11 123.75 J2.60 1,767.75
118.65 26 54 377.47 12385 3512 1,753.30
11875 2718 405.58 12385 3445 172757
118.85 2171 434 .42 12405 32 87 1,652.16
11855 2822 454.06
119.05 2871 494 .35
11915 291§ 52526
119.25 2085 556.76
119.35 30.10 588.85
119.45 3054 621.53
119.55 30.56 654.63
11965 31.37 688.17
119.75 31.76 72217
11985 3214 756.51
199.85 3251 791,16
120.05 3287 826.08
12015  33.24 861.26
120.25 3354 896.61
120.35 3386 §32.10
120.45 3416 967 B8
12065  24.45 100332
12065 3473 1,038,094
120.75 3500 1,074 .51
120.85 3525 1,109.99
12095 35.4489 1,145.28
12105 3572 118036
12115 3523 1,215.19




WilhelImRoadCulvert-Exlisting Type it 24-hr 100-yr Rainfali=8. 48"

Frepared by Microsoft Prirted 7/28/2015
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 paints
Runoff by SCS TR-20 method, UH=5C3
Reach routing by Stor-Ind+Trans method - Pond routing by Ster-Ind method

Subcatchment 15: Arsa 1 Runcff Area=7,338.320ac  £.92% Impervicus Runoff Daplh>4.35"
Flow Length=58675' Tc=268.3 min CH=75 Runoff=5799.96 cfs 2,653.029 af

Reach 2R: Existing Culvert Avg. Flow Depth=8.00' Max Vel=37 45 1ps  Inflow=56,789.86 cfs 2.658.029 af
96.0" Round Pipe n=0.013 L=32.0" $5=0.0328'F Capacity=15852.16 cfs COulflow=1,718.14 cls 1,083.812 af

Total Runoff Area = 7,338,320 ac  Runoff Volurme = 2,659.029 af Average Runoff Depth = 4.35"
93.08% Pervious = 6,830,380 ac  6.92% Impervious = 507.940 ac



WilheglmReadCulvert-Existing Type Il 24-hr 100-yr Rainfali=8.48"

Prepared by Microsoft Printed 7/29/2015
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Summary for Subcatchment 15: Area 1

Runoff = §,79996cfs @ 1522hrs Volume=  2659.020 af, Depth= 4.35"

Runoff by SC8 TR-20 method, UH=5CS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type |l 24-hr 100-yr Rainfall=8.48"

Areafac) CNMN  Description
126,650 30 Wonds, Good, HSG A
512970 70 Woods, Good, HSG €
4808000 73 Woods, Fair, HSGC
952940 79 Woods, Fair, HSG D

* §920 98
* 40160 98
* 383260 08
* 74800 98

6670 39 Paslure/grassland/range, Goed, HSG A
27.020 74 Pasturefgrasslandirange, Good, HSG C
267920 79 Pasturefgrasslandfrange, Fair, HSG C
50.200 80 Pasture/grassland/range, Good, H3G D
7.338.320 75 Woeighted Average
6,830,330 93.08% Pervious Area
507 940 6.92% Impervious Area

Tc Length Slope WVelocity Capacity Description
{min} _ {feef) (ftit} (fi/sec) {cfs)

8.5 100 0.2000 0.19 Sheet Flow,
Woods: Lignt underbrush  n= 0400 P2=315"
975 5380 00335 0.92 Shallow Concentrated Flow,

Woodland Kv= 50 fps
288 10645 0.0113 8,20 35320 Channet Flaw, trib channal
Area= 57.0 sf Perim=29.0' r= 197
n= 0.040 Mountain sireams
1336 43570 0.0042 543 851.07 Channel Flow, Beaver Kill main {(after bend at 212}
Area= 1750 sf Perim= 51.6' r= 3.39
n= 0.040 Mauntain streams

268.3 49675 Total
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Subcatchment 1S: Area 1
Hydrograph
7500
1 | Type Il 24-hr
coool | 100-yr Rainfall=8.48"
i Runoff Area=7,338.320 ac

sooo| | Runoff Volume=2,659.029 af
ss00| | Runoff Depth>4.35"

§ 40| | Flow Length=59,675'
EE ss00| | Tc=268.3 min
a0 | | CN=T75
2 500
2,000
1,500
1,000
500 ISP 7
o (L

5 B T B a 10 11 12 13 14 15
Time (hours)
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Summary for Reach 2R: Existing Culvert

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 412% of Manning's capacity
[76] Warning: Detained 1,575.147 af {(Pond w/culvert advised)

Inflow Area = 7,338.320 ac, 6.92% Impervious, Inflow Depth = 4.35" for 100-yr event
Inflow = 6,7999cfs @ 15.22 hrs, Volume=  2,659.029 af
Cutflow = 1,71814cfs@ 12.96 hrs, Volume=  1,083.812 af, Atten= 75%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 37.45 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 24.63 fps, Avg. Travel Time= 0.0 min

Peak Storage= 1,608 cf @ 13.00 hrs
Average Depth at Peak Storage= 8.00'
Bank-Full Depth= 8.00" Flow Area= 50.3 sf, Capacity= 1,652.16 cfs

96.0" Round Pipe

n= 0.013 Cast iron, coated

Length= 32.0' Slope=0.0328"

Inlet Invert= 116.05", Outlet Invert= 115.00'
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Reach 2R: Existing Culvert
Hydrograph
W Inflow
7,500 O Outfow
7,000 Inflow Area=7,338.320 ac
3800 Avg. Flow Depth=8.00"
00
o Max Vel=37.45 fps
R 96.0"
7 4,500 Round Pipe
g dioen n=0.013
3,500 i
L s L=32.0
2 500 S=0.0328 '/'
2,000 Capacity=1,652.16 cfs (it by
1,500
1,000
504 e
W A A

5 B T a8 8 10 1 12 13 14 15 16
Time (hours)



WilhelmRoadCulvert-Existing
Prepared by Microsoft

HydroCADD 10.00 s/n 00930 & 2012 HydroCAD Software Solutions LLE

Type it 24-hr 100-yr Rainfaf{=8.48"
Printed 7/29/2015
Page 14

Stage-Discharge for Reach 2R; Existing Culvert

Elevation Velocity Discharge Elevation Velocity Discharge
{fesl) (ft'sec) {cis) feet) (fisec) {cfs)
116.05 0.00 0.00 121258 3613 124974
116.15 335 0.46 121356 3832 128378
146.25 5.34 1.88 12445 3645 101745
116.35 £.99 4.36 12155 3688 1,350.62
116.45 844 7.93 12165 3681 1238325
116.55 875 12.84 12175 36.94 141516
11665 1097 18.89 12186 37.06 1,446 .40
1675 12.11 26.1 12495 37168 147688
11685 1319 34 .49 12205 3728 1,506 .57
1685 1420 44,23 12215 3733 153520
117.05 1517 5512 12225 37348 1,582 858
11715 161D 67.15 122,35 3743 1,58947
117.26 16.9% 80.31 12245 3746 1,614.93
117,35 17.84 8477 122.55 ITAT 1,638.95
11745 1866 110.34 12265 3748 168181
11758 1845 126.55 12275 3743 1,682 52
117656 20.22 144 68 12285 3739 170245
MiITs 2085 163 59 12285 3731 1,.720.07
117.85 2467 183.52 12305 3728 1,735.80
11785 2238 204 44 12315 3710 1,749.47
11305 2303 226.32 12325 3895 176087
11815 23.88 249.29 12335 3877 1,769 29
11825 2431 ZF3A7 12345 3655 1774.81
11835 2452 287.83 123585 3630 1,776.88
118.45 2551 32354 12365 3589  1.775.27
118.55 26.08 25011 123,75 3560 1,767.75
11885 2654 77 47 123.85 3512 1,753.20
11876 2718 405.58 123.95 3445 172757
118.85 27.71 434 42 124056 3287 1,6562.16
11585 2822 46406
119.05 2879 424 .35
119.15 29185 525.26
119.25 2985 558.76
119.35 3010 HEg8h
19945 3054 621.53
119.55 3088 654 63
11965 3137 68817
119.¥5 31.76 2217
11985 3214 75851
1919.85 3254 ¥91.16
12005 3287 826.08
12015 3321 861.28
12025 33.54 895 61
12035 3386 932.10
12045 .16 957.69
12055 3445 1,003.32
12065 3473  1,038.94
120,75 3500 1,074.51
120,85 3526  1,109.99
12095 3548 1,145.28
12105 3572  1,180.36
12115  35.83 1,215.19
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Area Listing (all nodes}

Area CN Descriplion
(acres) {subcatchment-numbers)

507.940 98 (18}
257 920 79 Paslurefgrassland/range, Fair, HSG C {15)
6.6870 39  Paslurefgrasstandfrange, Good, HSG A {18)
27.020 T4 Paslurefgrasstandfrange, Good, HSG C (15}
80200 80 Paslurefgrasslandfrange, Good, HEG D (15}
4 896,000 73 Woods, Fair, HSG C {15)
952 240 T Woaods, Fair, HSG D (15)
126660 30 Woods, Good, HSG A (18}
512970 70 Woods, Good, HSG G {15)
T,.338.310 75 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by 5CS TR-20 method, UH=5C5
Reach routing by Stor-Ind+Trans methed - Pond routing by Stor-Ind method

Subcatchment 15: Area 1 Runoff Area=7 338.320 ac  6.92% Impervious Runoff Depth=2 52"
Flow Lenglh=5867% Te=26B.3 min CN=75 Runoff=3971.50 cfs 1,542.353 af

Reach 2R: Proposed Culvert  Avg. Flow Depth=516" Max Vel=48.08 fps Inflow=3 271.50 cfs 1,542.353 af
n=0012 L=32.0" {5=00328" Capacity=7 235.03 cfs Qulflow=3 871.53 cls 1,542 308 af

Total Runoff Area = 7,338.320 ac Runoff Volume = 1,542.353 af Average Runoff Depth = 2.52"
93.08% Pervious = 6,830.380 ac  6.92% Impervious = 507.940 ac
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Summary for Subcatechment 15: Area 1

Runoff = 397150cfs @ 15.23 hrs, Volume=  1,542.353 af, Dapth> 252"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=5.98"

Area {ac) CN  Description
126660 30 Woods, Good, HSG A
512970 70 Woods, Good HSGC
4896000 73 Woods, Fair, HSGC
§52.940 79 Woods, Fair, HSG D
* 507.840 88
6670 39 Pasturefgrassiandfrange, Good, HSG A
27020 74 Pasturefgrasstandfrange, Good, HS3G C
257820 79 Pasturefgrassiandirange, Fair, HSG C
50200 80 Pasture/grasstand/range, Good, HSG D
7338320 75 Weighted Average
6.,830.380 §3.08% Pervious Area
507.840 6.92% Impervious Area

Tc Length Slope WVelocity Capacity Dascription
{min} _(festy  (ft'ft} (ft/sec) {cfs)

8.5 100 0.2000 Q.19 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.15%"
975 5350 00336 0.92 Shallow Concentrated Flow,

Woodland Kv=5.0fps
286 10645 00113 620 35320 Channel Flow, trib channel
Area= 570 sf Perim=29.0" r=1.97
n=0.040 Mountain streams
1336 43570 00042 543 951.07 Channel Flow, Beaver Kill main (after bend at 212)
Area= 175.0 sf Perim= 51.8' r= 3.39"
n= 0.040 Mountain streams

268.3 59,675 Total
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Subcatchment 1S: Area 1
Hydrograph
4,400
o
4 000
ssoa| | Type Il 24-hr

seo0 | | 25-yr Rainfall=5.96"
2491 | Runoff Area=7,338.320 ac

3,200

:gﬁ Runoff Volume=1,542.353 af

2,600 Runoff Depth>2.52"
2,400 Flow Length=59,675'

2,200

2,000 Tc=268.3 min
18001 1 CN=75

1,600

Flow (cfs)

1.400
1.200

W s

5 -1 T & 9 14 11 12 13 14 15
Time (hours)
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Summary for Reach 2R: Proposed Culvert
[88] Warning: Qout=Qin may require Finer Routing>1
Inflow Area = 7,338.320 ac, 6.92% Impervious, Inflow Depth > 2.52" for 25-yr event

Inflow 3971.50cfs@ 15.23 hrs, Volume=  1,542.353 af
Outflow 3971.53cfs @ 15.23 hrs, Volume= 1,542.308 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Max. Velocity= 48.08 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 27.92 fps, Avg. Travel Time= 0.0 min

Peak Storage= 2,643 cf @ 15.23 hrs
Average Depth at Peak Storage= 5.16'
Bank-Full Depth= 8.00' Flow Area= 128.0 sf, Capacity=7,235.03cfs

16.00' x 8.00' deep channel, n=0.012 Concrete pipe, finished
Length= 32.0' Slope= 0.0328'f
Inlet Invert= 116.05', Outlet Invert= 115.00'

Reach 2R: Proposed Culvert
Hydrograph

B Infow
O Outfiow

4,400

i Inflow Area=7,338.320 ac
Sk Avqg. Flow Depth=5.16"

3,600

3,400 Max Vel=48.08 fps

3,200

3,000 n=0.012
2,500

2,600 L=32.0'
smo| | $=0.0328"7
2| | Capacity=7,235.03 cfs
1,600
1,400
1,200
1,000
vy
600

400
200

Flow (cfs)

W s
5 (1] Fi a8 a 10 11 12 13 14 15 16 17 18 19 20
Time {(hours)
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Stage-Discharge for Reach 2R: Proposed Culvert

Elevation Velocity Discharge Elevalion Velocity Discharge

{faaty (ft/zec) {cTs) {feet) (ftfsec) {cls)
116,05 0.00 Q.00 12125 4822 4 011.68
118.15 4.73 515 121.35 4859 412034
116,25 7.51 24,685 121.45% 48485 4 229 56
116.35 o.79 47 41 12185 4931 4,339.33
11645 11.79 75.49 12165 4966 4 44964
1186.55 13,558 108.82 121.75 5001 4 56056
11665 1520 146.29 12185 5034 4571.89
116.75 16,72 187.51 121895 5068 47839
11685 1814 23220 12205 5100 4896233
116.85 15.47 280823 12215 51.32 500830
117.05 2073 33203 12225 5164 512272
197.15 2993 388.23 122,35 5185 523660
197.25 23.08 443 08 122 45 5226 5350 92
147.35 2416 002.82 122.85 52.55 5,485.75
11745 25.21 56490 122 85 5285 5,580,989
117,55 2621 2921 122.¥5 5314 5636584
11765 2717 §95.65 122.85 5343 5812 70)
117.75 2310 764.43 12285 5371 5.9248.21
§17.85 2899 83513 12305 5385 804610
1i7.95 29.85 807 65 12315 5425 618337
11805 3069 898195 12325 5452 828100
1815 3149 105819 12335 5479 639505
11825 3227  1,138.03 12345 5505 651748
118.35 3302 1,21542 123.55 55.30 6,636.20
11845 3376 1,2958.28 12365 5555 B,755728
118.55 34.47 1,378.81 123.75 55.80 687474
11865 3516 146270 123,85 5608 600453
118.75 35.83 1,547 .90 12385 56.29 7,114 63
11885 3648 163437 12405 5652 7,235.03

11885 3712 1,72227
11905 3773 1.511.34
119495 33.34 1,901.55
119.25 3892  1,89285
11935 3949 208539
11945 4005 2178.956
11255 4060 227351
11965 4113 2,3689.02
11275 4165 246562
118.85 4215 2,563 11
11295 4263 265147
12005 4214 2,760.69
120,15 4361 286084
12025 4407 2,951.80
12035 4453 3,083.52
12045 4497 3,166.00
12055 4541 3,2689.32
12085 4583 3,373.34
12075 4625 3478.05
120,85 46658  3,583.43
12095 4704 368957
121.05 4745  3,796.33
12915 4784  3,503.71




WilhelmRoadCulvert - Proposed Type ! 24-hr 100-yr Rainfall=8.48"

Prepared by Microsoft Printed 7/29/2015
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 15: Area 1 Runoff Area=7 338.320 ac  6.92% Impervious Runoff Cepth=4.35"
Flow Lenglh=58.675" To=268.3 min CN=75 Runcff=6,799.96 cfs 2 659.029 al

Reach 2R: Proposed Culvert  Avg. Flow Depth=7.84" ttax Vel=55.64 fps Inflow=6,799.9G cfs 2 559.02G af
n=0.012 L=32.0" $=0.0328"7 Capscily=7,235.03 cfs Qutflow=6,799.82 cfs 2 558.967 af

Total Runoff Area = 7,338.320 ac Runoff Volume = 2,659,029 af Average Runoff Depth = 4,35"
93.08% Pervious = 6,830.380 ac  6.92% Impervlous = 507.940 ac
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Summary for Subcatchment 15: Area 1

Runeff = 6,799.88¢fls @ 1522 hrs, Volume=  2,658.029 af, Depth> 4.35"

Runoff by SCS TR-20 method, UH=SCS, Tima Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.48"

Area (ac) CN _ Description
126.660 30 Woods, Good, HSG A
512970 70 Woods, Good, HSGC
4.8%6.000 73  Woods, Fair, HSG G
952.940 79  Woods, Fair, HSG D
* 507940 98
8670 39 Pasturefgrasslandfrange, Good, HSG A
27020 74 Pasture/grassland/range, Good, HSG C
257.920 79 Pasture/grassland/range, Fair, HSG C
50.200 80 Pasture/grassland/range, Good, HSG D
7,338,320 75 Weighted Average
5,830.380 93.08% Pervious Area
507.940 6.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) () (ft'sec) {cfs)

8.6 100 0.2000 019 Sheet Flow,
Woods: Light undarbrush n= 0400 P2= 318"
975 5360 00335 0.52 Shallew Concentrated Flow,

Woodland Kv=5.0 fps
286 10645 00113 620 35320 Channel Flow, trib channel
Area= 57.0 sf Perim= 29.0' r= 1.87
n=0.040 Mountain streams
133.6 43570 00042 543 55107 Channel Flow, Beaver Kill main {after bend at 212}
Area= 1750 sf Perim=51.6' r= 339
n= 0.040 Mountain streams

268.3 59,675 Total
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Subcatchment 1S: Area 1
Hydrograph
7500
7,000 :
s | | Type Il 24-hr DN
so0a| | 100-yr Rainfall=8.48"
5500 Runoff Area=7,338.320 ac

sooo| | Runoff Volume=2,659.029 af
as00| | Runoff Depth>4.35"

4,000 Flow Length=59,675'

3.500 Tc=268.3 min

3,000 CN=T75

2,500

Flow (cfs)

2,000
1,500
1,000

500 >

-
W
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Time (hours)
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Summary for Reach 2R: Proposed Culvert

Inflow Area= 7,338.320ac, 6.92% Impervious, Inflow Depth > 4.35" for 100-yr event
Inflow = B,79996 cfs@ 15.22 hrs, Volume=  2,659.029 af
Outflow = 6,799.82cfs@ 15.22 hrs, Volume= 2,658.967 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 55.64 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 31.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 3,910 c¢f @ 15.22 hrs
Average Depth at Peak Storage= 7.64'
Bank-Full Depth= 8.00' Flow Area= 128.0 sf, Capacity=7,235.03 cfs

16.00' x 8.00' deep channel, n=0.012 Concrete pipe, finished
Length= 32.0' Slope=0.0328"
Inlet Invert= 116.05", Outlet Invert= 115.00'

Reach 2R: Proposed Culvert
Hydrograph

W Infow
fe80ty } - IETmma 0 Outflow

7,000 Inflow Area=7,338.320 ac
BB Avg. Flow Depth=7.64'
Max Vel=55.64 fps

5000 n=0.012

— 4500 L=32.0'

§ soo| | §=0.0328 1

= Capacity=7,235.03 cfs

FTFTTTTITITTTTTFTIT TS A A
e o e o P

5 B T B 8 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Stage-Discharga for Reach 2R: Proposed Culvert

Elevztion VYelocity Discharge Elevation Velocity Discharge
{feat} (ft/gec) {cfa) ifael) (fifgec) {cfg}
118.05 0.00 .00 129256 4822 401168
11615 473 815 121,35 48,08 4,120.34
11625 7.51 24 66 12145 4895 422855
116.3% 979 47.41 12155 4931 4,33%.33
1645 11.79 75.44 12165 49668 444964
118,55 1355 108.82 12175 50.01 4,560.56
11665 1520 14628 12185 5034 4,671.99
116.75 156.72 187.51 121.85 5068 4753581
116.85 18.14 232.20 12205 51.00 4,808,233
11695 1947 28063 12245 5132  5009.30
117.05% 2073 332.03 122,25 5184 R122.72
11745 2193 38623 12235 5185 5236860
11725 23.08 443.08 12245 5226 535092
117.35 2415 502 .82 12255 52.55 5,465.75
117.45  25.21 564.90 12265 5285 558099
11765 2621 £29.21 12275 53.14 5,6496.64
117.65 2747 655,65 12285 5343 581270
117.75 2810 764 43 122.95 2311 592921
14¥.85 2899 83513 12305 5398 6504610
117 895 2985 g07.65 123.135 o425 5,163.37
148.05 3069 881.95 12326 5452 628100
118.15 31.49 1,058.19 12335 5479 5,354%.05
148.25 3227 113603 12345 5505 651746
118.35 33.02 1,2159.42 12355 5530 663520
11845 33.76 129628 12365 58565 675528
118.55 34.47 1,378.81 12375 5580 687474
118.65 35.16 1,462 70 12285 5805 6,994 53
118.75 3583 1,547.90 123585 5629 711463
118.85 3648 1,634 27 124.05 58,52 7.235.03
118.85 37.12 1,722.27
119.05 3173 181124
11915 2834 1.901.55
119.25 3582 1,992,895
11935 32548 2085235
11945 4005 217898
1148.65 40 .60 227351
11985 4113 2.369.02
119.73 41.685 2.4585.62
11985 42148 256311
119.85 42 BS 2661.47
120.05 4314 2 76068
12018 4381 2.860.84
120.25 44 0F 2 8961.80
2035 4453 3.063.52
120.45 44 .97 3,166.00
j2a5es 4541 3,269.32
120,85 45.83 337334
12075 4625  3473.05
120.85 4865 358343
12095  47.085 3 B88.5T7
121.05 4745 379633
12115 47.84 390371




Appendix E
Hydrauli¢c Calculations for Replacement Culvert

Mannings Equation:

1.49
@ = ——ARS

where:  [(=flow rate {cf5), n=roughness coefficient, A,=cross-sectional area (ft), R=hydraulic radius, S=slope |

=5,300 ¢fs (100-y1 storm peak noff}
Ax=height*width=HW=8*W {mainlain & height}
5=1022 {maintain existing slope)

n=.012 {for concrete)

Ae _ Area _ H=Ww  BW
P Wetted Perimeter Z+H+W W+ 16

E=

Solve for required widh {W):

aw
W+ 16

1.49
6,300 cfs = (ﬁ] £ (82 W) (

% « V033

W= 1521 feet=16 feet
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