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Stony Brook Mitigation

Stony Brook following Stony Brook Road for 2.6 miles from west of
Frisbieville Road until west of Rack Road in the Town of Schoharie,
Schoharie County, NY.

N/A
U.S. Department of Housing and Urban Development

New York State Homes and Community Renewal
Lori A. Shirley, Certifying Officer, Governor’s Office of Storm Recovery

Schoharie County Soil & Water Conservation District

Peter Nichols, Stream Program Manager
173 South Grant Street, Suite 3, Cobleskill, NY 12043
district@schohariesoilandwater.org, 518-823-4535

24 CFR 58.36 (Environmental Assessment)

& Finding of No Significant Impact - The project will not result in
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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Lori A. Shirley, Certifying Officer, GOSR

Consultant #1

AKRF, Inc.

440 Park Avenue South, 7th Floor
New York, NY 10016

Consultant #2

MJ Engineering and Land
Surveying, P.C.

1533 Crescent Road
Clifton Park, NY 12065



CERTIFICATION OF NEPA CLASSIFICATION

It is the finding of the New York State Housing Trust Fund Corporation that the activity(ies)
proposed in its 2017 NYS CDBG-DR project,  Stony Brook Mitigation are:

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

Lori A. Shirley Environmental Certifying Officer

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 2017 NYS CDBG-DR project, Stony Brook Mitigation are:

Check the applicable classification:

[ ] TypelAction (6NYCRR Section 617.4)
[ ] Type Il Action (6NYCRR Section 617.5)

|X| Unlisted Action (not Type | or Type Il Action)

Check if applicable:

|:| Environmental Impact Statement (EIS) Prepared

|:| Draft EIS
[] FinalEIS
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Signature of Certifying Officer Date

Lori A. Shirley Environmental Certifying Officer

Print Name Title



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

The Schoharie County Soil & Water Conservation District (“SCSWCD”) is pursuing a stream
repair and restoration project along approximately 2.6 miles of Stony Brook (the “Proposed
Project”). Stony Brook is a tributary to Schoharie Creek, which flows to the Mohawk River and
then to the Hudson River. The project site is located in the town of Schoharie, in northeastern
Schoharie County, New York (see Figure 1, “Project Location” and Figure 2, “Project Site”). The
Proposed Project includes eight (8) proposed restoration areas and is anticipated to improve
the health of the riverine system, prevent flooding and protect infrastructure and private
residential properties during storm events. Below are the eight (8) proposed restoration areas
(see Appendix A, “Conceptual Design Plans”).

Area l
Channel Location (STA): 32+00 — 14+50
Latitude: 42.645601 / Longitude: -74.326106

Area 2
Channel Location (STA): 32+50 — 44+00
Latitude: 42.644488 / Longitude: -74.321308

Area 3A
Channel Location (STA): 48+50 — 67+00
Latitude: 42.642651 / Longitude: -74.316228

Area 3B
Channel Location (STA): 48+50 — 67+00
Latitude: 42.642989 / Longitude: -74.313465

Area 4
Channel Location (STA): 70+00 — 82+00
Latitude: 42.644698 / Longitude: -74.309846

Area 5
Channel Location (STA): 86+00 — 99+00
Latitude: 42.646348 / Longitude: -74.305249

Area 6
Channel Location (STA): 100+50 — 114+00
Latitude: 42.645921 / Longitude: -74.300552

Area 7
Channel Location (STA): 134+00 — 150+00
Latitude: 42.644092 / Longitude: -74.290176



The Proposed Project would include development of sediment management standards to guide
removal of sediment and proper channel sizing at the above locations. In addition, based on the
engineering study, the following improvement measures are also proposed for specific areas:
installation of rock vane structures to improve sediment transport; removal of sidecast
sediments; installation of grade control to arrest channel incision and prevent additional
incision; repair and restacking of stacked rock revetment wall and installation of grade control;
roughening of channel with random boulder placement; bank failure repair and relocation of
channel away from toe of slope; replacement of undersized culvert at Frisbieville Road; and
replacement of undersized culvert at Stony Brook Road.

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

Recent, severe flooding events, most significantly Tropical Storm Irene in 2011, and also a June
2013 flood event have resulted in severe bed and bank erosion within the Stony Brook channel
as well as aggradation of bedload sediment. This aggradation of sediment has clogged culvert
and bridge crossings, leading to the reduction of flood conveyance capacity in the channel. The
sediment migration has caused the channel to become unstable, with bank erosion and
excessive sedimentation in many areas.

During Tropical Storm Irene, Stony Brook overflowed, flooding houses along Frisbieville Road
and undermined the shoulder of Stony Brook Road to the point of collapse. Stony Brook Road is
a major evacuation route for residents of the northern part of the Town of Schoharie, isolating
the upstream population and hindering access to emergency sheltering. In addition, emergency
services were slowed down due to the reduced access capacity to the southern part of the
Town.

The Proposed Project is anticipated to improve the health of the riverine system, prevent future
flooding, and protect infrastructure and private residential properties during storm events.

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

Stony Brook is prone to overflowing during severe storm evens, flooding houses along
Frisbieville Road and undermining Stony Brook Road to the point of collapse. Stony Brook is
classified as a New York State Department of Environmental Conservation Class C stream; it is
not listed in the Wild, Scenic, and Recreational Rivers List (NYSDEC 2017) nor on the Nationwide
Rivers Inventory (NPS 2011). Stony Brook is mapped as National Wetlands Inventory (NWI)
riverine wetlands with a classification of RSUBH (unknown Perennial) (see Figure 3, “NWI
Wetlands”). There are no NYSDEC wetlands within the project site (see Figure 4, “NYSDEC
Freshwater Wetlands”).

The west end of the project site is located within the 500-year and 100-year floodplains (see
Figure 5, “FEMA Flood Zone”) associated with Schoharie Creek. The project site boundary
includes approximately 1.11 acres within the 500-year floodplain and 1.56 acres within the 100-
year floodplain. However, the 500-year and 100-year floodplains are outside the limits of
disturbance of the proposed project.



As mentioned above, recent flooding events have led to aggradation of sediment and clogging
of culverts that are causing reduced conveyance capacity. Current conditions include
aggradation of sediment (Areas 1, 2, and 3), evidence of sidecasting (Areas 1, 2, and 4), channel
incision (Areas 4, 5, 6, and 7), high bank failure (Areas 5, 6, and 7), undercutting of stacked rock
wall (Area 4), and undersized culverts (Areas 1 and 3) (see Appendix B, “Engineering Report”).

The Proposed Project will be conducted in accordance with NYSDEC and USACE permitting
guidelines and with the 8-Step Floodplain Management & Wetland Protection Plan prepared in
compliance with Executive Orders 11988 and 11990 (see Appendix C, “Draft 8-Step Floodplain
Management & Wetland Protection Plan”). The Proposed Project culvert replacements will
follow the NYSDOT Chapter 8 Drainage Standards.

Funding Information

Estimated Total HUD Funded Amount: $2,400,000

Estimated Total Project Cost

(HUD and non-HUD funds) [24 CFR58.32(d)): 2400000



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

Not applicable. 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. No known civil airports are located
within 2,500 feet and no known military airports are
located within 15,000 feet of the project site.
Therefore there are no anticipated adverse impacts.

Coastal Barrier Resources

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

Yes No

Not applicable. According to the Coastal Barrier
Resource System maps, the proposed project is not
located in a Coastal Barrier Resource System.
Therefore, the proposed project would have no
impact on any Coastal Barrier Resources.

http://www.fws.gov/cbra/Maps/index.html

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

Not applicable. Based on review of the Federal
Emergency Management Agency (FEMA) Flood
Insurance Rate Map (FIRM), portions of the project
are located within the 100-year and 500-year
floodplains (see Figure 5). However, this project
contains only rehabilitation work within the stream
and is exempt from the Flood Insurance
requirement.

https://msc.fema.gov/portal



http://www.fws.gov/cbra/Maps/index.html
https://msc.fema.gov/portal

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

X

Schoharie County is not within the most recent
Nonattainment Areas for Criteria Pollutants as defined
by the EPA’s Green Book for Nonattainment Areas for
Criteria Pollutants.

The proposed project involves the stream restoration
of approximately 2.6 linear miles of Stony Brook north
of Stony Brook Road. Construction activities
associated with the Proposed Project may result in
temporary increases in emissions from on-site
equipment, construction-related vehicles and non-
road engines, and fugitive dust. However, all activities
under the Proposed Project would comply with
applicable federal, state, and local laws and
regulations regarding construction emissions. No
significant adverse impacts are anticipated.

http://www.epa.gov/airquality/greenbook/
http://www.epa.gov/airquality/greenbook/adden.htm
I

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

Yes No

Not applicable. State agencies must complete a
Coastal Assessment Form (CAF) as soon as the agency
contemplates an action that may affect the policies
for the coastal area or of an approved Local
Waterfront Revitalization Program (LWRP). The
project site is not located within the boundaries of the
New York State Coastal Area Boundary. The Proposed
Project site is located near Schoharie Creek, a NYS-
designated inland waterway. However, there are
currently no adopted LWRPs in the Town of Schoharie.
Therefore, no adverse impacts are anticipated.

http://www.dos.ny.gov/opd/atlas/

http://appext20.dos.ny.gov/coastal map public/map.
aspx

http://www.dos.ny.gov/opd/programs/pdfs/Waterwa
ys List 08-14.pdf

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

Yes No

X

The Stony Brook Mitigation 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, does not have an underground storage
tank, and is not known or suspected to be
contaminated by toxic chemicals or radioactive
materials.

In addition, a review of the NYSDEC Spill Incident
Database did not indicate any spills within the vicinity



http://www.epa.gov/airquality/greenbook/
http://www.epa.gov/airquality/greenbook/adden.html
http://www.epa.gov/airquality/greenbook/adden.html
http://www.dos.ny.gov/opd/atlas/
http://appext20.dos.ny.gov/coastal_map_public/map.aspx
http://appext20.dos.ny.gov/coastal_map_public/map.aspx
http://www.dos.ny.gov/opd/programs/pdfs/Waterways_List_08-14.pdf
http://www.dos.ny.gov/opd/programs/pdfs/Waterways_List_08-14.pdf

of the Project Site within the last year. The Proposed
Project would not result in any significant adverse
impacts related to toxic, hazardous, or radioactive
materials.
http://nepassisttool.epa.gov/nepassist/entry.aspx
http://www.dec.ny.gov/cfmx/extapps/derexternal/in
dex.cfm?pageid=2

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

Yes No

X

The Proposed Project was reviewed using the New
York State Department of Environmental Conservation
(NYSDEC) Environmental Resource Mapper. According
to the information generated by the Mapper, rare
threatened or endangered plant or animal species
may be present within the vicinity of the Proposed
Project (see Appendix D, “NYSDEC Environmental
Resources Map”).

A consultation letter was submitted to the NYSDEC
New York Natural Heritage Program (NYNHP) on
February 10, 2016 requesting review and consultation
of the Proposed Project and location. This
consultation letter requested advisement on whether
or not the Proposed Project is Likely to adversely
affect any rare, threatened, or endangered species. A
concurrence letter was received on March 11, 2016
(see Appendix E, “Consultations”).

The Proposed Project was reviewed in February 2016
and again in May 2017 using the U.S. Fish & Wildlife
Services (USFWS) IPac website and the generated
Trust Resource Report. According to the report, there
is one species listed as a federally listed threatened or
endangered that is potentially associated with the
Proposed Project location (see Appendix F, “USFWS
IPaC Trust Resources Report”). The species is the
Northern long-eared bat (NLEB) (Myotis
septentrionalis). There are currently no roost trees or
hibernacula known to be occupied by the NLEB within
the Proposed Project boundaries. The closest
hibernaculum is within three miles of the Proposed
Project location. The proposed project will include
limited tree removal, which may take place during the
active season (April-October). The Proposed Project
location consists mainly of stream and riparian areas
along Stony Brook Road. Forested areas within the
project site are fragmented by farm fields and roads.
The limited trees that may be removed would not
likely be considered suitable habitat for the NLEB, as
discussed in the consultation letter submitted to



http://nepassisttool.epa.gov/nepassist/entry.aspx
http://www.dec.ny.gov/cfmx/extapps/derexternal/index.cfm?pageid=2
http://www.dec.ny.gov/cfmx/extapps/derexternal/index.cfm?pageid=2

USFWS on June 22, 2016 (Appendix E).

Nonetheless, due to the potential for active season
tree removal, GOSR determines that this project may
affect the NLEB, but that any resulting incidental take
of the NLEB is not prohibited by the final 4(d) rule. All
activities associated with the proposed project will
not:

1) disturb hibernating NLEBs in a known
hibernaculum;

2) alter the entrance or interior environment of a
known hibernaculum;

3) remove any trees within 0.25 miles of a known
hibernaculum at any time of year; or

4) cut or destroy known occupied maternity roost
trees, or any other trees within a 150-foot radius from
the maternity roost tree, during the pup season (June
1 through July 31).

Further, to avoid impacts to migratory birds GOSR
may require the sub-recipient to avoid construction
between April 1 and August 31 as feasible.

USFWS requested additional information in an email
dated June 28, 2016, to which GOSR responded on
July 11, 2016 (see Appendix E).

On July 15, 2016, USFWS requested that a copy of the
determination and supporting materials be provided
to any involved Federal agency for final ESA
determination (see Appendix E).

http://www.dec.ny.gov/animals/38801.html
https://ecos.fws.gov/ipac/

Explosive and Flammable Hazards
24 CFR Part 51 Subpart C

Yes

No

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. The Proposed
Project is limited to the restoration of a stream.
Therefore, the criterion does not apply and no
adverse impacts are anticipated.

Farmlands Protection

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

Yes

No

A portion of the Proposed Project is located within
Agricultural District 1 within Schoharie County. A
portion of the Proposed Project location is mapped as
Prime Farmland soils, with a small portion mapped as
farmland of statewide importance (see Figure 6).



http://www.dec.ny.gov/animals/38801.html
https://ecos.fws.gov/ipac/

The Proposed Project would involve approximately
2.05 acres of disturbance (including the stream
restoration work, staging areas, and barn demolition).
The majority of this area will be limited to the bed and
banks of Stony Brook, and to the area of barn
demolition (less than 0.25 acres). Therefore, the
proposed project would not violate the Farmland
Protection Policy Act (FPPA). The United Stated
Department of Agriculture (USDA) National Resources
Conservation Service) has been consulted in order to
ensure compliance with the FPPA (see Appendix E).
Therefore, no adverse impacts are anticipated.
http://www.agriculture.ny.gov/ap/agservices/agricult
ural-districts.html
http://websoilsurvey.sc.egov.usda.gov/app/WebSoilS
urvey.aspx

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

Yes No

The project site boundary includes approximately 1.11
acres within the 500-year floodplain and 1.56 acres
within the 100-year floodplain (see Figure 5)
associated with Schoharie Creek. However, the 500-
year and 100-year floodplains are outside the limits of
disturbance of the proposed project.

A Draft 8-Step Floodplain Management & Wetland
Protection Plan has been prepared in compliance with
Executive Orders 11988 and 11990 and is attached to
this EA as Appendix C.

The Proposed Project will be providing stream and
culvert improvements and is anticipated to reduce the
risk of localized flooding during future storm events,
while preventing isolation of residents and allowing
uninterrupted emergency response. A preliminary
HEC-RAS hydraulic modeling study has been
conducted for the project. The preliminary HEC-RAS
study confirmed that no impacts would occur (i.e., rise
in water levels) to Schoharie Creek. Should further
refinement of the model change this conclusion, the
design would be modified to eliminate the impact.
Therefore, no adverse impacts to the floodplain are
anticipated.

https://msc.fema.gov/portal

Historic Preservation

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

Yes No

X

The Proposed Project location was reviewed using the
State Historic Preservation Office (SHPO) Cultural
Resource information System (CRIS) database in June
2016. Three buildings appeared within the system’s
database. Two of them were listed as “Listed” and one
as “Not Eligible”.

The Proposed Project was reviewed using the National
Register of Historic Places. There are no properties



http://www.agriculture.ny.gov/ap/agservices/agricultural-districts.html
http://www.agriculture.ny.gov/ap/agservices/agricultural-districts.html
http://websoilsurvey.sc.egov.usda.gov/app/WebSoilSurvey.aspx
http://websoilsurvey.sc.egov.usda.gov/app/WebSoilSurvey.aspx
https://msc.fema.gov/portal

located within the Proposed Project boundaries that
are listed on the National Register.

A consultation letter was prepared and sent to the
New York State Office of Parks, Recreation and
Historic Preservation (OPRHP) on May 5, 2016. On
May 18, 2016 SHPO issued a No Effect letter.
Subsequent to this consultation, the project was
changed to include the demolition of a barn.
Therefore, an updated consultation was sent to
OPRHP on April 24, 2017, with a follow-up letter
submitted on May 9, 2017. On May 22, 2017 SHPO
issued a No Effect letter (see Appendix E).

A consultation letter was prepared for and sent to the
Saint Regis Mohawk Tribe, Stockbridge-Munsee
Community, Band of Mohicans, and Mohawk Nation
Council of Chiefs Tribal Offices of Historic Preservation
(THPO) on May 19, 2016. The Stockbridge-Munsee
Community, Band of Mohicans issued a No Effect
determination in an email dated June 10, 2016. The
Saint Regis Mohawk Tribe issued a No Effect letter on
June 22, 2016. No response has been received from
the Mohawk Nation Council of Chiefs (see Appendix
E).

On April 27, 2017, an updated consultation letter was
sent to the Saint Regis Mohawk Tribe, Stockbridge-
Munsee Community, Band of Mohicans, and Mohawk
Nation Council of Chiefs regarding the barn demolition
(see Appendix E).
http://www.nationalregisterofhistoricplaces.com/ny/s
choharie/state.html
http://parks.ny.gov/shpo/online-tools/
http://egis.hud.gov/tdat/Tribal.aspx

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 No

X

The Proposed Project involves stream restoration and
mitigation measures. Therefore, the Proposed Project
is not a noise sensitive use, and furthermore, the
policies of 24 CFR 51.101(a)(3) do not apply to any
action or emergency assistance under disaster
assistance provisions or appropriations which are
provided to save lives and protect public health and
safety.

The Proposed Project would temporarily increase
noise levels at nearby residences. These increases
would be mitigated by implementing the Construction
Impacts Conditions for Approval (see below under
Mitigation Measures and Conditions), including
outfitting of equipment with mufflers, and compliance
with local noise ordinances including time-of-day work



http://www.nationalregisterofhistoricplaces.com/ny/schoharie/state.html
http://www.nationalregisterofhistoricplaces.com/ny/schoharie/state.html
http://parks.ny.gov/shpo/online-tools/
http://egis.hud.gov/tdat/Tribal.aspx

limitations. Following these temporary construction
activities, noise levels would be similar to pre-storm
levels and would not result in any significant increase
in ambient noise levels.

Sole Source Aquifers

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

Yes

No

There are no sole source aquifers in Schoharie County.
Therefore, no adverse impacts to sole source aquifers
are anticipated.
http://www.epa.gov/region02/water/aquifer/

Wetlands Protection
Executive Order 11990, particularly
sections 2 and 5

Yes

No

X

Stony Brook is mapped as NWI riverine wetlands with
a classification of RSUBH (unknown Perennial) (see
Figure 3). The Proposed Project is not located within
100 feet of a NYSDEC freshwater wetland (see Figure
4). The Proposed Project will be providing stream
improvements and is anticipated to improve the
health of the riverine system and prevent flooding.
The Proposed Project will be conducted in accordance
with NYSDEC and USACE permitting guidelines. The
Proposed Project would 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. A Draft 8-Step Floodplain
Management & Wetland Protection Plan has been
prepared in compliance with Executive Orders 11988
and 11990 and is attached to this EA as Appendix C.
Therefore, no adverse impacts to the wetland are
anticipated.
http://www.fws.gov/wetlands/Data/Mapper.html

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

Yes

There are no Wild and Scenic Rivers within Schoharie
County, as designated by the U.S. Department of the
Interior. There are no National Wild and Scenic Rivers
in Schoharie County as designated by the National
Wild and Scenic Rivers System. The project is not
located along a Wild, Scenic and Recreational Rivers as
determined by NYSDEC. Therefore, the Proposed
Project would not violate the Wild and Scenic Rivers
Act.
http://www.nps.gov/ncrc/programs/rtca/nri/states/n
y.html

http://www.rivers.gov/new-york.php
http://www.dec.ny.gov/permits/32739.html

ENVIRONMENTAL JUSTICE

Environmental Justice
Executive Order 12898

Yes

The Proposed Project is not located in or adjacent to
potential environmental justice areas as indicated by
the New York State Department of Environmental
Conservation. The Proposed Project would have no



http://www.epa.gov/region02/water/aquifer/
http://www.fws.gov/wetlands/Data/Mapper.html
http://www.nps.gov/ncrc/programs/rtca/nri/states/ny.html
http://www.nps.gov/ncrc/programs/rtca/nri/states/ny.html
http://www.rivers.gov/new-york.php
http://www.dec.ny.gov/permits/32739.html

significant adverse environmental justice impacts on
the surrounding community.
http://www.dec.ny.gov/docs/permits ej operations

pdf/schoharieej.pdf



http://www.dec.ny.gov/docs/permits_ej_operations_pdf/schoharieej.pdf
http://www.dec.ny.gov/docs/permits_ej_operations_pdf/schoharieej.pdf

Environmental Assessment Factors [24 CFR 58.40; Ref. 40 CFR 1508.8 &1508.27] Recorded below is the
gualitative 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 would be consistent with the objectives
outlined in the March 2014 New York Rising Community
Reconstruction Plan for the Towns and Villages of Esperance,
Schoharie, and Middleburgh and the 1997 Joint Town and
Village of Schoharie Comprehensive Plan. Specifically, the 1997
Joint Comprehensive Plan aims to minimize potential flooding
of homes, while providing for the long-range protection of
water resources for water quality and quantity, recreation,
wildlife habitat and erosion stability. The Proposed Project
would address flood issues, and significantly increase the safety
of Stony Brook Road and Frisbieville Road to ensure
uninterrupted emergency service. The Proposed Project, which
would maintain current land uses and be consistent with local
zoning, is not anticipated to result in any significant adverse
impacts to land use or zoning, and would not have an
urbanizing effect on the community.

Conformance with
Plans / Compatible
Land Use and Zoning / 2
Scale and Urban
Design

The installation of stream bank improvements and erosion
control installation aims to reduce the risk of flooding during
storm events. This would result in minor beneficial impacts.
Soil Suitability/ Slope/ During construction, best management practices would be
Erosion/ Drainage/ 1 utilized to avoid potential soil erosion.

Storm Water Runoff A preliminary HEC-RAS hydraulic modeling study has been
conducted for the project. The preliminary HEC-RAS study
confirmed that no impacts would occur (i.e., rise in water
levels) to Schoharie Creek. Should further refinement of the




model change this conclusion, the design would be modified to
eliminate the impact.

The Proposed Project would involve approximately 2.05 acres
of disturbance (including the stream restoration work, staging
areas, and barn demolition); as such a Stormwater Pollution
Prevention Plan (SPPP) will be prepared.

Hazards and Nuisances
including Site Safety
and Noise

The Proposed Project would consist of the design, engineering,
and construction of shoreline and stream improvements. The
Proposed Project includes the demolition of one structure, an
existing barn. Impacts such as fugitive dust would be addressed
under existing regulations governing construction activity in
New York State, Schoharie County, and the Town of Schoharie.
The Proposed Project would only temporarily increase noise
levels at nearby residences during construction. These
increases would be mitigated by implementing the
Construction Impacts Conditions for Approval, including
outfitting of equipment with mufflers, and compliance with
local noise ordinances including time of-day work limitations.

Energy Consumption

The Proposed Project would result in energy consumption
including the use of fossil fuels, for use of construction
equipment and the shipment of materials required for
construction activities. However, the Proposed Project would
not increase long-term energy consumption.

SOCIOECONOMIC

Employment and
Income Patterns

The Proposed Project would create temporary construction
jobs. However, these jobs would not significantly increase
employment opportunities or impact income patterns. The
Proposed Project would not result in the creation of new
permanent jobs and therefore would not impact employment
and income patterns.

Demographic
Character Changes,
Displacement

The Proposed Project would not result in the creation of new
jobs and therefore would not alter the demographic
characteristics of the surrounding community. The Proposed
Project would not directly or indirectly displace people,
businesses, institutions, or community facilities as the project

consists of shoreline and stream repairs within Stony Brook.




Environmental
Assessment Factor

Impact
Code

Impact Evaluation

COMMUNITY FACILITIES AND SERVICES

Educational and
Cultural Facilities

The Proposed Project would not result in the creation of new
jobs and therefore would not increase demand on educational
facilities. Additionally, the Proposed Project it is not located
within or adjacent to a cultural facility and would not impact
cultural facilities.

Commercial Facilities

The Proposed Project would not result in the creation of new
jobs and therefore would not increase demand on commercial
facilities.

Health Care and
Social Services

The Proposed Project would not result in the creation of new
jobs and therefore would not increase demand on health care
or social services.

Solid Waste Disposal /
Recycling

Construction of the Proposed Project would result in the
generation of waste, primarily unusable soil and/or rock. The
amount of solid waste generated from construction would not
significantly increase long-term generation of municipal solid
waste as the total acreage that is anticipated to be disturbed
would not exceed one acre. All waste would be hauled off-site
by the selected contractor and would be handled in accordance
with the State’s solid and hazardous waste rules.

Waste Water /
Sanitary Sewers

The Proposed Project consists of the design, engineering, and
construction of shoreline and stream improvements.
Construction would not require the relocation or reconstruction
of, or impact to, the existing wastewater or sanitary sewer
infrastructure.

Water Supply

The Proposed Project would not require water supply and
would not result in the creation of new jobs and therefore
would not increase demand on the water supply.

Public Safety - Police,
Fire and Emergency
Medical

The Proposed Project would not result in the creation of new
jobs and therefore would not increase demand for police
protection, fire protection, or emergency medical services. It
would, however, mitigate potential for interruption and closure
of Stony Brook Road, which is a major evacuation route for
residents of the northern part of the Town of Schoharie.
Therefore, the proposed project would result in a minor
beneficial impact for residents and emergency service
providers.

Parks, Open Space
and Recreation

The Proposed Project would not impact open space or
recreation.

Transportation and
Accessibility

It is anticipated that minor service interruptions and detours
would be required during culvert replacements. In addition, a
negligible increase in construction traffic would be expected to
occur. However, following the completion of the stream repair
and restoration, transportation and accessibility are anticipated
to feel a minor beneficial impact due to reduced likelihood of




}flooding and undermining roads during future storms.

NATURAL FEATURES

Unique Natural
Features,
Water Resources

There are no NYSDEC Unique Geologic Features or NYSDEC
Critical Environmental Areas within the vicinity of the Proposed
Project location. There are no Sole Source Aquifers in Schoharie
County.

The Proposed Project would 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. A Draft 8-Step Floodplain
Management & Wetland Protection Plan has been prepared in
compliance with Executive Orders 11988 and 11990 and is
attached to this EA as Appendix C. Stream repair and
restoration components throughout Stony Brook would be
conducted in accordance with in accordance with NYSDEC and
USACE permitting guidelines. The Proposed Project would not
pose a significant threat to water resources.

Vegetation, Wildlife

The Proposed Project was reviewed using the New York State
Department of Environmental Conservation (NYSDEC)
Environmental Resource Mapper. According to the information
generated by the Mapper, rare threatened or endangered plant
or animal species may be present within the vicinity of the
Proposed Project (see Appendix D).

A consultation letter was submitted to the NYSDEC New York
Natural Heritage Program (NYNHP) on February 10, 2016
requesting review and consultation of the Proposed Project and
location. This consultation letter requested advisement on
whether or not the Proposed Project is Likely to adversely affect
any rare, threatened, or endangered species. A concurrence
letter was received on March 11, 2016 (see Appendix E).

The Proposed Project was reviewed in February 2016 and again
in May 2017 using the U.S. Fish & Wildlife Services (USFWS) IPac
website and the generated Trust Resource Report. According to
the report, there is one species listed as a federally listed
threatened or endangered that is potentially associated with
the Proposed Project location (see Appendix F). The species is
the Northern long-eared bat (NLEB) (Myotis septentrionalis).
There are currently no roost trees or hibernacula known to be
occupied by the NLEB within the Proposed Project boundaries.
The closest hibernaculum is within three miles of the Proposed
Project location. The proposed project will include limited tree
removal, which may take place during the active season (April-
October). The Proposed Project location consists mainly of
stream and riparian areas along Stony Brook. Forested areas
within the project site are fragmented by farm fields and roads.
The limited trees that may be removed would not likely be




considered suitable habitat for the NLEB, as discussed in the
consultation letter submitted to USFWS on June 22, 2016
(Appendix E).

Nonetheless, due to the potential for active season tree
removal, GOSR determines that this project may affect the
NLEB, but that any resulting incidental take of the NLEB is not
prohibited by the final 4(d) rule. All activities associated with the
proposed project will not:

1) disturb hibernating NLEBs in a known hibernaculum;

2) alter the entrance or interior environment of a known
hibernaculum;

3) remove any trees within 0.25 miles of a known hibernaculum
at any time of year; or

4) cut or destroy known occupied maternity roost trees, or any
other trees within a 150-foot radius from the maternity roost
tree, during the pup season (June 1 through July 31).

Further, to avoid impacts to migratory birds GOSR may require
the sub-recipient to avoid construction between April 1 and
August 31 as feasible.

USFWS requested additional information in an email dated June
28, 2016, to which GOSR responded on July 11, 2016 (see
Appendix E).

On July 15, 2016, USFWS requested that a copy of the
determination and supporting materials be provided to any
involved Federal agency for final ESA determination (see
Appendix E).

http://www.dec.ny.gov/animals/38801.html

https://ecos.fws.gov/ipac/

Other Factors

There are no other factors applicable to the Proposed Project.



http://www.dec.ny.gov/animals/38801.html
https://ecos.fws.gov/ipac/

Additional Studies Performed:
Engineering Report, Stream Repair and Restoration, Stony Brook, Town of Schoharie. Prepared by
Milone & MacBroom. January 19, 2016.

Stony Brook Stream Repair and Restoration Hydrologic, Hydraulic, and Engineering Design Report
Town of Schoharie, Schoharie County, New York. Prepared by Milone & MacBroom. February 2017

Draft HEC-RAS Hydraulic Model, Stony Brook. Prepared by Milone & MacBroom, dated June 8, 2017.

Field Inspection (Date and completed by):
Site visits were conducted by Milone & MacBroom on September 9 and October 13, 2015 in connection
with the Engineering Report listed above.

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

Sources:

Broders, H.G., G.J. Forbes, S. Woodley, and I.D. Thompson. 2006. Range extent and stand selection for
forest-dwelling northern long-eared and little brown bats in New Brunswick. Journal of Wildlife
Management 70: 1174-1184.

Carter, T.C., and G.A. Feldhamer. 2005. Roost tree use by maternity colonies of Indiana bats and
northern long-eared bats in southern lllinois. Forest Ecology and Management 219:259-268.

Federal Aviation Administration (FAA).
http://www.faa.gov/airports/environmental/airport noise/noise exposure maps/
http://www.faa.gov/airports/runway safety/diagrams/

FAA Runway Protection Zones.
http://www.faa.gov/documentLibrary/media/Advisory Circular/150-5300-13A-chgl-interactive.pdf

FEMA Coastal Barrier Resource System — New York
https://www.fema.gov/national-floodinsurance-program/coastal-barrier-resource-system-new-york

FEMA Floodplain Map Service Center:
https://msc.fema.gov/portal

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.

Foster, R.W. and A. Kurta, A. 1999. Roosting ecology of the northern bat (Myotis septentrionalis) and
comparisons with the endangered Indiana bat (Myotis sodalis). Journal of Mammalogy 80: 659-672.

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.


http://www.faa.gov/airports/environmental/airport_noise/noise_exposure_maps/
http://www.faa.gov/airports/runway_safety/diagrams/
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5300-13A-chg1-interactive.pdf
https://www.fema.gov/national-floodinsurance-program/coastal-barrier-resource-system-new-york
https://msc.fema.gov/portal

Menzel, M.A., S.F. Owen, W.M. Ford, J.W. Edwards, P.B. Wood, B.R. Chapman, and K.V. Miller. 2002.
Roost tree selection by northern long-eared bat (Myotis septentrionalis) maternity colonies in an
industrial forest of the central Appalachian mountains. Forest Ecology and Management 155:107-114.

Military and Civilian Airports:
https://www.michigan.gov/documents/mshda/mshda cd nsp2 air accident 315724 7.pdf

National Park Service (NPS). 2011. Nationwide Rivers Inventory. Available at
http://www.nps.gov/ncrc/programs/rtca/nri/index.html. Accessed August 19, 2016.

National Register of Historic Places — Schoharie County, NY.
http://www.nationalregisterofhistoricplaces.com/ny/schoharie/state.html

New York Rising Communities — NYRCR Towns and Villages of Esperance, Schoharie, and Middleburgh
http://www.schohariecounty-
ny.gov/CountyWebSite/Planning/NYRCR%20Towns%20and%20Village%200f%20Esperance, %20Schohari
e%20and%20Middleburgh.pdf

New York State Department of Agriculture and Markets:
http://www.agriculture.ny.gov/ap/agservices/agricultural-districts.html

New York State Department of Environmental Conservation (NYSDEC), Coastal Management:
http://www.dec.ny.gov/lands/86541.html

NYSDEC Environmental Remediation Databases.
http://www.dec.ny.gov/chemical/8437.html

NYSDEC Environmental Resource Mapper
http://www.dec.ny.gov/animals/38801.html

NYSDEC Potential Environmental Justice Areas in Schoharie County:
http://www.dec.ny.gov/docs/permits ej operations pdf/schoharieej.pdf

NYSDEC. State Implementation Plan
http://www.dec.ny.gov/chemical/8403.html

NYSDEC. 2017. Wild, Scenic and Recreational Rivers
http://www.dec.ny.gov/permits/32739.html.

New York State Department of State (NYSDOS) — Coastal Boundary Map:
http://www.dos.ny.gov/opd/atlas/
http://appext20.dos.ny.gov/coastal map public/map.aspx

NYSDOS — Local Waterfront Revitalization Program — Coastal Waterbodies and Inland Waterways.
http://www.dos.ny.gov/opd/programs/pdfs/Waterways List 08-14.pdf

Owen, S.F., M.A. Menzel, W.M. Ford, B.R. Chapman, K.V. Miller, J.W. Edwards, and P.B. Wood. 2003.
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http://www.agriculture.ny.gov/ap/agservices/agricultural-districts.html
http://www.dec.ny.gov/lands/86541.html
http://www.dec.ny.gov/chemical/8437.html
http://www.dec.ny.gov/animals/38801.html
http://www.dec.ny.gov/docs/permits_ej_operations_pdf/schoharieej.pdf
http://www.dec.ny.gov/chemical/8403.html
http://www.dec.ny.gov/permits/32739.html
http://www.dos.ny.gov/opd/atlas/
http://appext20.dos.ny.gov/coastal_map_public/map.aspx
http://www.dos.ny.gov/opd/programs/pdfs/Waterways_List_08-14.pdf

Home-range size and habitat used by the northern myotis (Myotis septentrionalis). American Midland
Naturalist 150:352-359.

State Register of Historic Places — Cultural Resources Information Systems (CRIS):
http://parks.ny.gov/shpo/online-tools/

Town and Village of Schoharie 1997 Comprehensive Plan
http://www.schohariecounty-ny.gov/townsch/SchoharieCP.pdf

United States Department of Agriculture. Natural Resources Conservation Service. Web Soil Survey.
http://websoilsurvey.sc.egov.usda.gov/app/WebSoilSurvey.aspx

United States Department of Housing and Urban Development (HUD). Community Planning and
Development. Tribal Directory Assessment Tool (TDAT) V2.0.
http://egis.hud.gov/tdat/Tribal.aspx

U.S. EPA, Greenbook
http://www.epa.gov/oagps001/greenbk/index.html

U.S. EPA, Greenbook — Federal Register Notices
http://www.epa.gov/oaqps001/greenbk/adden.html

U.S. EPA NEPAssist
http://nepassisttool.epa.gov/nepassist/entry.aspx

U.S. EPA Region 2 Sole Source Aquifers
http://www.epa.gov/region02/water/aquifer/

United States Fish and Wildlife Service (USFWS) Coastal Barrier Resources Act
http://www.fws.gov/cbra/Maps/index.html

USFWS IPaC, accessed February 2016 and May 2017
http://ecos.fws.gov/ipac/

USFWS Wetlands Online Mapper — National Wetlands Inventory Map:
http://www.fws.gov/wetlands/Data/Mapper.html

Wild and Scenic Rivers Act — Sections 3 and 5 (16 USC 1274 and 1276):
http://www.rivers.gov/rivers/delaware-upper.php
http://www.rivers.gov/maps/conus.php

Agencies and Persons:
May O’Malley, New York State Department of Environmental Conservation, agency response dated June
20, 2016.

Nicholas Conrad, New York Natural Heritage Program, consultation letter transmitted via email on
February 12, 2016.
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http://www.rivers.gov/maps/conus.php

Nicholas Conrad, New York Natural Heritage Program, agency response dated March 11, 2016.

Robyn A. Niver, Endangered Species Biologist, U.S. Fish & Wildlife Service, consultation letter dated June
22, 2016.

Tim Sullivan, U.S. Fish & Wildlife Service, email dated June 28, 2016 and response form dated July 15,
2016.

Larry K Moss, Historic Preservation Technical Specialist, New York State Office of Parks, Recreation and
Historic Preservation, consultation letters dated May 5, 2016, April 24, 2017, and May 9, 2017.

Larry K Moss, Historic Preservation Technical Specialist, New York State Office of Parks, Recreation and
Historic Preservation, agency responses dated May 18, 2016 and May 22, 2017.

Ron LaFrance, Jr., Paul Thompson, and Beverly Cook, Saint Regis Mohawk Tribe, consultation letters
dated May 19, 2016 and April 27, 2017.

Arnold Printup, Tribal Historic Preservation Office, agency response dated June 22, 2016.

Shannon Holsey, Stockbridge-Munsee Community, Band of the Mohicans, consultation letters dated
May 19, 2016 and April 27, 2017.

Bonney Hartley, Stockbridge-Munsee Community, Band of the Mohicans, agency response email dated
June 10, 2016.

Mohawk Nation Council of Chiefs, Haudenosaunee Six Nations Confederacy, consultation letters dated
May 19, 2016 and April 27, 2017.

United States Department of Agriculture, Natural Resources Conservation Service, consultation letter
dated October 5, 2016.

Kathryn Duncan, United States Department of Agriculture, Natural Resources Conservation Service,
agency response dated October 14, 2016.

List of Appendices:

Appendix A Conceptual Design Plans

Appendix B Engineering Reports

Appendix C Draft 8-Step Floodplain Management & Wetland Protection Plan
Appendix D NYSDEC Environmental Resources Map

Appendix E Consultations

Appendix F USFWS IPaC Trust Resources Report



List of Permits Obtained or Required:
The following permits are required for project implementation
= New York State Department of Transportation Highway Work Permit
= New York State Department of Environmental Conservation Article 15 Protection of Waters
Permit and 401 Water Quality Certification
= New York State Department of Environmental Conservation State Pollutant Discharge
Elimination System (“SPDES”) General Permit for Stormwater Discharges from Construction
Activities
= United States Army Corps of Engineers Section 404 Clean Water Act and Section 10 Rivers and
Harbors Act permit

Public Outreach [24 CFR 50.23 & 58.43]:

An “Early Notice and Public Explanation of a Proposed Activity in a 100 and 500-Year Floodplain and
Wetland” was published in The Daily Gazette of Schenectady, NY on May 24, 2017 and mailed to
agencies on May 24, 2017. Any individual, group, or agency had the opportunity to submit written
comments on the proposed action or a request for further information by June 9, 2017.

A “Final Notice and Public Explanation of a Proposed Activity in a 500- and 100-year Floodplain and
Wetland” will be published in The Daily Gazette of Schenectady, NY and mailed to agencies on June 27,
2017. A draft Floodplain Management Plan was developed (Appendix C) and made available with this
EA. Comments on the draft Floodplain Management Plan received by July 5, 2017 will be reviewed and
incorporated, and a final FMP will be appended to this review.

On June 27, 2017 a combined Notice of Finding of No Significant Impact (FONSI) and Notice of Intent to
Request Release of Funds (NOIRROF) will be published in The Daily Gazette of Schenectady. Any
individual, group or agency may submit written comments on the Environmental Review Record.
Comments should be submitted via email, in the proper format, on or before July 5, 2017 at

NYSCDBG _DR_ER@nyshcr.org. Written comments may also be submitted at the following address, or by
mail, in the proper format, to be received on or before July 5, 2017:

Lori A. Shirley, Certifying Officer
Governor’s Office of Storm Recovery
99 Washington Avenue

Suite 1224

Albany, New York 12260

Comments may be received by telephone at (518) 474-0755. All comments must be received on or
before 5pm on July 5, 2017 or they will not be considered.

Cumulative Impact Analysis [24 CFR 58.32]:
The following community reconstruction projects are planned to occur within the vicinity of the
Proposed Project.

The South End Drainage Improvements project, located in the Village of Schoharie. The project includes
relocating existing utilities, lowering culverts, providing a dentention pond to attenuate peak runoff,
constructing an outfall to Schoharie Creek, re-establishing swales, providing additional drainage along


mailto:NYSCDBG_DR_ER@nyshcr.org

and across State Route 30 / Main Street and Bridge Street, providing backflow gates to prevent
Schoharie Creek flood waters from feeding back into the project location and providing streambank
stabilization at the Schoharie Creek outfall.

The Parrott House project and the Taylor Block project, both located in the Village of Schoharie, both
include acquisition and repair of the Parrott House building and Taylor Block building, respectively.

The Town of Schoharie Highway Garage Replacement project, located in the Town of Schoharie, includes
construction of a new Town garage in a location away from the creek.

The Hilgert Parkway Stormwater Pumping Station project, located in the Village of Schoharie, includes
the construction of a pumping station to relieve flooding problem:s.

The Spring Brook Drainage Improvements project, located in the Village of Schoharie, includes
improvements to enhance flow capacity into the stream channel and subsequently Schoharie Creek.

The Rebuilding Police Emergency Services project, located in the Village of Schoharie, includes
construction of a new shared service facility outside of the floodplain on the Schoharie Central School
District Property.

These projects, along with the Proposed Project, are intended to improve the community’s emergency
response capabilities. The Proposed Project is not anticipated to result in cumulative impacts, including
adverse impacts to natural resources, socioeconomic resources, human health, recreation, community
facilities, and cultural and historic resources. The scale of the Proposed Project and the other nearby
projects are not large enough to contribute significantly to cumulative impacts. As such, no significant
adverse cumulative impacts from these improvements are anticipated.

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

Alternative 1

Alternative 1 includes the components of relatively high priority in Area 3, Area 6, and Area 7. The Area
3 component would install rock vane structures and replace the undersized culvert at Stony Brook Road.
The Area 6 component would relocate channel away from toe slope, stabilize the bank, install a grade
control structure in the bed, and roughen the channel. Similarly, the Area 7 component would relocate
the channel away from toe of slope, stabilize the bank, install grade control structure in the bed, and
roughen the channel.

Alternative 2

Alternative 2 includes the components of relatively high priority in Areas 3, 6, and 7 as discussed above,
with the addition of those components of medium priority in Area 1 and Area 4. The Area 1 component
would install rock vane structures and replace the undersized culvert at Frisbieville Road. The Area 4
component would install a grade control structure, repair a rock revetment wall, and roughen the
channel with random boulder placement.

Alternative 3 (the Proposed Project)
Alternative 3 (the Proposed Project) includes all components of relatively high and medium priority
discussed in Alternatives 1 and 2 above, with the addition of other components. The proposed action



would include development of sediment management standards to guide removal of sediment and
proper channel sizing throughout the project site. In addition, based on the engineering study, the
following improvement measures are also proposed for specific areas: installation of rock vane
structures to improve sediment transport; removal of sidecast sediments; installation of grade control to
arrest channel incision and prevent additional incision; repair and restacking of stacked rock revetment
wall and installation of grade control; roughening of channel with random boulder placement; bank
failure repair and relocation of channel away from toe of slope; replacement of the undersized culvert at
Frisbieville Road; and replacement of the undersized culvert at Stony Brook Road. This alternative was
selected for the proposed project.

No Action Alternative

The No Action alternative would leave Stony Brook in its current, degraded condition with eroding banks
and excessive sedimentation. The undersized culverts at Frisbieville Road and Stony Brook Road would
remain in their current condition of reduced flood conveyance capacity. The high bank failure section of
Stony Brook would remain in its current condition, which is in danger of undermining Stony Brook Road.
Under the No Action alternative, future storm events would continue to cause flooding, put
infrastructure and private residential properties at risk, and reduce access to emergency services.

Summary of Findings and Conclusions:

The Proposed Project involves the design, engineering, and construction of shoreline and stream
improvements for Stony Brook, located north of Stony Brook Road. The construction of these mitigation
improvements aim to reduce the risk of flooding and ponding, while contributing to safer and more
accessible regional roadway conditions.

The Proposed Project will include limited tree removal; however, the trees would not likely be
considered suitable habitat for the NLEB. Nonetheless, due to the potential for active season tree
removal, GOSR determines that this project may affect the NLEB, but that any resulting incidental take
of the NLEB is not prohibited by the final 4(d) rule.

Although a portion of the Proposed Project location is comprised of Prime Farmland and Farmland of
Statewide Importance soils, disturbance would be limited to approximately 2.05 acres of land primarily
along the bed and banks of Stony Brook, with a small area of disturbance associated with the barn
demolition (less than 0.25 acres) and staging areas (0.07 acres). The USDA National Resources
Conservation Service has been consulted in order to ensure compliance with the Farmland Protection
Policy Act.

The Proposed Project will be conducted in accordance with NYSDEC and USACE permitting guidelines
and with the 8-Step Floodplain Management & Wetland Protection Plan prepared in compliance with
Executive Orders 11988 and 11990. The Proposed Project culvert replacements will follow the NYSDOT
Chapter 8 Drainage Standards.

The proposed project would not result in a significant impact on the quality of the human environment
or result in other direct, indirect, or cumulative impacts. The Project would comply with all relevant
regulations listed in 24 CFR Part 58.

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.



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.

Construction Impacts Conditions for Approval

Construction equipment would be outfitted with mufflers.

Construction would comply with local noise ordinances including time-of-day work limitations.
All solid waste materials would be managed and transported in accordance with Federal, state,
and local solid and hazardous waste rules.

Best management practices would be used to avoid soil erosion.

Mitigation measures would be implemented to ensure the proper handling of any solid waste
generated during construction and demolition to address fugitive dust concerns.

Law, Authority, or Factor Mitigation Measure

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

The project site boundary includes approximately 1.11 acres
within the 500-year floodplain and 1.56 acres within the 100-
year floodplain. However, the 500-year and 100-year
floodplains are outside the limits of disturbance of the
proposed project.

A Draft 8-Step Floodplain Management & Wetland Protection
Plan was prepared in compliance with Executive Order 11988
and Executive Order 11990 (see Appendix C).

The USFWS Information, Planning and Conservation (IPaC)
online planning tool Trust Resource List generated for the
proposed project on May 17, 2017 (see Appendix F) lists the
following Federally-listed species as having the potential to
occur within the vicinity of the proposed project: northern
long-eared bat (NLEB, Myotis septentrionalis) - threatened.

As discussed in the consultation letter submitted to USFWS
on June 22, 2016 (see Appendix E), due to the potential for
active season tree removal, GOSR determines that this

Endangered Species project may affect the NLEB, but that any resulting incidental
Endangered Species Act of 1973, take of the NLEB is not prohibited by the final 4(d) rule. All
particularly section 7; 50 CFR Part 402 | activities associated with the proposed project will not:

1) disturb hibernating NLEBs in a known hibernaculum;

2) alter the entrance or interior environment of a known
hibernaculum;

3) remove any trees within 0.25 miles of a known
hibernaculum at any time of year; or

4) cut or destroy known occupied maternity roost trees, or
any other trees within a 150-foot radius from the maternity
roost tree, during the pup season (June 1 through July 31).
(See Appendix E).




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

The Proposed Project will be conducted in accordance with
NYSDEC and USACE permitting guidelines and with the 8-Step
Floodplain Management & Wetland Protection Plan prepared
in compliance with Executive Orders 11988 and 11990. The
Proposed Project culvert replacements will follow the
NYSDOT Chapter 8 Drainage Standards. State and local
permitting requirements would incorporate BMPs to
eliminate erosion impacts during construction.

Clean Air

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

All Project activities would comply with applicable federal,
state, and local laws and regulations regarding construction
emissions, including but not limited to NYCRR, NYSDEC Air
Quality Management Plan, and the New York SIP. All
necessary measures would be used to minimize fugitive dust
emissions during activities, such as demolition of existing
structures. The preferred method for dust suppression is
water sprinkling. To demonstrate compliance, the following
specifications will be incorporated into the contract
documents:

- Idling Restriction. In addition to adhering to the local law
restricting unnecessary idling on roadways, on-site vehicle
idle time will also be restricted to five minutes for all
equipment and vehicles that are not using their engines to
operate a loading, unloading, or processing device (e.g.,
concrete mixing trucks) or otherwise required for the proper
operation of the engine.

- Utilization of Newer Equipment. EPA’s Tier 1 through 4
standards for non-road engines regulates the emission of
criteria pollutants from new engines, including PM, CO, NOx,
and hydrocarbons (HC). All non-road construction equipment
with a power rating of 50 hp or greater would meet at least
the Tier 2 emissions standard to the extent practicable.

- Best Available Tailpipe Reduction Technologies. Non-road
diesel engines with a power rating of 50 horsepower (hp) or
greater and controlled truck fleets (i.e., truck fleets under
long-term contract with the project) including but not limited
to concrete mixing and pumping trucks would utilize the best
available tailpipe (BAT) technology for reducing DPM
emissions. Diesel particulate filters (DPFs) have been
identified as being the tailpipe technology currently proven to
have the highest reduction capability. Construction contracts
would specify that all diesel non-road engines rated at 50 hp
or greater would utilize DPFs, either installed by the original
equipment manufacturer (OEM) or retrofitted. Retrofitted
DPFs must be verified by EPA or the California Air Resources
Board (CARB). Active DPFs or other technologies proven to
achieve an equivalent reduction may also be used.

Permit Requirements

All permit conditions listed above or otherwise required for
activities under the proposed project must be adhered to.




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.

Gwon Swrued

Name/Title/Organization:_Gwen Sivirichi, Senior Environmental Scientist, AKRF, Inc.

Preparer Signature: Date: June 20, 2017

LU A i Uan

Certifying Officer Signature: Date: June 20, 2017

Name/Title: Lori A. Shirley, Environmental - Certifying Officer

This original, sighed 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).



8/26/2016

Source: ESRI, Inc.; USGS Aerials; NWI Mapped Wetlands, USFWS, 2016

Stony Brook 1% Annual Chance Flood Hazard (100-year floodplain)
—_ 1 Site Boundary 0.2% Annual Chance Flood Hazard (500-year floodplain)
O Culvert Note: Stony Brook has not been evaluated by FEMA

Municipal Boundaries

Stony Brook Mitigation, Town of Schoharie

0 1,000 FEET
I —

FEMA Flood Zone
Figure 1



8/26/2016

Source: ESRI, Inc.; USGS Aerials; NWI Mapped Wetlands, USFWS, 2016

RSUBH

RSUBH

RSUBH RSUBH

N
Rus
0y [
i0s
w RSUBH
W]Em RSUBH 5 A0
RSUBH
RASBC &\ @
K RSUBH
RSUBH
L G
- ———
\\\ ) A N
N / s
RSUBH AN &_\\\ / N U
RSUEH\'—‘——\ \\ s //// \\\ \\ ”/"‘
AN \\ /// ~o //’
e PUS \\ ~ P 7 ~_——
S} S RSUBH N\ -~ /7
~ e /
N _~
RS
3 R
B
RSUBH .a

RSUBH

RSUBH RSUBH

RSUBH

=1 Site Boundary

[0 Freshwater Pond
"1 Riverine

Stony Brook Mitigation, Town of Schoharie

0 1,000 FEET
I E—

NWI Wetlands
Figure 2



8/26/2016

Source: ESRI, Inc.; USGS Aerials; NWI Mapped Wetlands, USFWS, 2016

N
\VillageYofj mm,,m
Selrelerid &3
Warg /|7y
(=)
™
2
N N 5 // S N
N\ — () 2 4 Q"_\
~ B \§§ . / o= "i\
SN 4,7 ] = -===70
\ \\ / V4 B"OOI{' -
\\ ~ 7 R Bk

o] : 0 1,000 FEET
Stony Brook Municipal Boundaries —Tr
L -1 Site Boundary I N\YSDEC Freshwater Wetlands
O Culvert

NYSDEC Freshwater Wetlands

Stony Brook Mitigation, Town of Schoharie Figure 3



Stony Brook Mitigation
Environmental Assessment

Appendix A:Conceptual Design
Plans



WS3NVT :Aq papold

80P s} UO
| V3dv:apL 3noApT 9Ma’Ld3IONOO—8S\88L7 HSITENdOV\dNIL\I¥OOT\VLYaddv \WSINYr\SH3SN\:0 :Buimpig

Rk

uop 9102

wogzig — gL Aion

0S+gt

JA=00— T~ A

dA-001 ‘J

POTENTIAL CULVERT
REALLGNMENT FOR EASIER
ION AND IMPROVED
YDRAULIC ALIGNMENT

\)//,?

100

&

i
O
o

YAA00}

YA~

01

%o

R

()
=
N
(@)
+
NS
N
© )
S 3
S) N S
* S
O /
S =3
7
3
/QQ\
N
S
R. . =
7
.| ./ .
_ - ... /QO\‘
/ >
- = /QQ\‘
A +
»A—a0l

STA: 19+75 FRISBIEVILLE RD

EX. 7'6"H x 12'W GALV. STEEL PIRE ARCH
INV. U/S5=619.9'

INV. D/5=619.7"

LENGTH=30'

SLOPE=0.67%

INSTALL (2x) 8'H x 10'W CONC. BOX CULVERTS
LENGTH=40'
SLOPE=0.75%

INDEX MAP

(SCALE: N.T.S.)

INSTALL BOULDER VORTEX WEIR

INSTALL DRY STACKED BOULDER

REVETMENT INSTREAM FEATURE LEGEND

®§
(a4
3
<
=,
%)
3
P
2,
=

%

§

INSTALL BOULDER VORTEX'WEIR GEN ERAL LEGEND

RESTORE ERODED SLOPE, / /
VEGETATIVE STABILIZATION STACKED BOULDER REVETMENT s
/ - g

PROPOSED 2"-DIA. TREE /
RED MAPLE (ACER RUBRUM) /

@ ot
00 p /
A, OTTED SHRUB PLANTINGS

Y Y. LIMIT OF CLEARING

v v v BANKFULL BENCH RESTORATION

FLOODPLAIN COBBLE RESTORATION

+ o+ A
o/ / O/C/
g%o/o gOc FLOODPLAIN BLOCK

BOULDER REVETMENT WITH INTER-PLANTED
LIVE STAKES AND WILLOW PLANTS

SLLLS S SS MINOR REGRADING,

S S S S S S S S

SIS SIS AS NOTED ON PLAN

LOW FLOW CHANNEL

BANKFULL CHANNEL

PROPOSED CHANNEL
RELOCATION

BOULDER RIFFLE
GRADE CONTROL
STRUCTURE

RANDOM BOULDER
CLUSTER

BOULDER DEFLECTOR
VANE

BOULDER VORTEX WEIR

PROPOSED CONCEPT DESIGN - AREA 1
STREAM REPAIR AND RESTORATION

NY ROUTE 30, AND STONY BROOK ROAD AREA

v
o
o)
>
¥
5 =
O =
(1’ w
14] 4
> T
S o
= S
) »
JcM | Jcm | mBC
DESIGNED DRAWN CHECKED
1"=40"
SCALE
JAN. 2016
DATE
4805-04
PROJECT NO.
01 OF 07

SHEET NO.

AREA 1

SHEET NAME

Copyright Milone & MacBroom, Inc - 2015




WS3NVT :Aq papold

80P s} UO
T Y3uv:apL In0oADT 9mMa’LdION0O-8S\88LFHSITENOV\dNIL\TYOOT\VLYaddvY\WSTINYM\SH3SN\:0 :Buimpig

Rk

uop 9102

wogzig — gL Aion

100-YR

OS+gg

00+17€

TN
N

FRISBIEVILLE RD

\ = —
N ’/-' h_/—’—

AR

EA1

AREA 2

'S
= + 8‘-,J w
U + U
o o +
N ) g
00 - é’*\@o, &)
\ +
e o
\ ~ Y. “, VIS )
. 0}
B .
b D
e \ -
% . 4\00
Z
o \\ \ W .
o Ny \ 3 K —— ==
&4\00\ gA=d0) IN=00T \
N \ L — = —_— . _A\OOL
\_ - - R —
é/’(\OOz N S AR TTTT————— . \\ HA=00)
X . HA=001 4400,
—00l ’ ~ L~ L
L uA-0 & SN 35400
22 o - -
4 a*_QQ[ HA . .\/_ \ - \
=001 Ve - |
d’ﬁ(\o \ . \5
O H*‘OOL %\
STA 36+50 NY ROUTE 30
EX. 8.5'H X 15.5"W~CONCRETE BOX
INV.U/S=656.6'
INV.|D/5=655.3"
ENGTH=68"
LOPE=1.9%
RESTORE ERODED SLOPE;, v
VEGETATIVE STABILIZATION
GENERAL LEGEND INSTREAM FEATURE LEGEND
STACKED BOULDER REVETMENT LOW FLOW CHANNEL
BANKFULL CHANNEL
PROPQOSED 2"-DIA. TREE o
RED MAPLE (ACER RUBRUM) ')
PROPOSED CHANNEL ,"'_"
00 RELOCATION )
A POTTED SHRUB PLANTINGS O
(XD &
>
Y Y\ .  LIMIT OF CLEARING =
v v v BANKFULL BENCH RESTORATION BOULDER RIFFLE
v GRADE CONTROL
S STRUCTURE
* N + . + N FLOODPLAIN COBBLE RESTORATION
AT A % RANDOM BOULDER
A % FLOODPLAIN BLOCK CLUSTER
BOULDER REVETMENT WITH INTER-PLANTED BOULDER DEFLECTOR
LIVE STAKES AND WILLOW PLANTS
VANE
AR MINOR REGRADING,
JS S S S S S S S
SIS AS NOTED ON PLAN
/S S S S S S S S
BOULDER VORTEX WEIR
(SCALE: N.T.S.)
N, 1=\y)
AA&

NSTALL BOULDER VORTEX WEIR

RESTORE ERODED SLOPE,
VEGETATIVE STABILIZATION

INSTALL DRY 'STACKED BOULDER

REVETMENT

100-YR

100-YR

INSTALL BOULDER VORTEX WEIR

dA—-001

é//(\OOl

T=001

YA-00L ——— |

STA 40+40
PRIVATE DRIVE,
7'Hx 14'W TIMBER FRAME BRIDGE
INV:. U/S=666.3'
INV. D/5=666.6'
LENGTH=15'
SLOPE=-2.0%

100-YR

7OO‘YR

BEDROCK CHANNEL
GRADE CONFROL

L. ~
. 4
TO0=YR .
\5 \—\
~ 00
0 A

100-YR

.

=

3

Z

P

2

3

=,

P

™
%
8
i

PROPOSED CONCEPT DESIGN - AREA 2
NY ROUTE 30, AND STONY BROOK ROAD AREA

STREAM REPAIR AND RESTORATION
SCHOHARIE, NEW YORK

STONY BROOK

JCM JCM | MBC

DESIGNED DRAWN CHECKED

1"=40"

SCALE

JAN. 2016

DATE

4805-04

PROJECT NO.

02 OF 07

SHEET NO.

AREA 2

SHEET NAME

Copyright Milone & MacBroom, Inc - 2015




0iq

WS3NVT :Aq papold

230p SIGy U0

E|

uor 9107 ‘U

wogzi6 — gL Aion
€ V3yv:gpL IN0ADT 9MA'LdIONOD—8S\88LF HSMBENdOY\dNIL\ YOO T\VLIYAddY\NSTINYr\SYISN\:0 :Buimi

INDEX MAP
(SCALE: N.T.S.)
1T — FRISBIEVILLE RD
m \ ~ —_— 0' 15 30
2 ege— S -
% \"'\- i o 0 12" 1"
< 5 /—J’.%\v‘
= \‘_/‘
% AREA 1 2 R
O
Q INSTALL|(2X).5'H x 20'W CONC. BOX CULVERTS
Pk 2 LENGTH=60' ' AREA 2
X X
© ) SLOPE=1.3%
STA '60+50 STONY-BROOK ROAD AND ROSEWOOD LANE
EX.'5'H X 10'W CONC. BOX CULVERT
X%°> NV, U/S=727.3" -
V. D/S=726.2' >
& BNGTH=52!
X SLOPE=2.1%
3 AN £
- G I 2 O _if
: o + 2 S g S
o L v =3
. S LEGEND 5 Sii%
-l N mog
2 R
m OO STACKED BOULDER REVETMENT % S Zﬁ o 2
O aNen 2
Nk S EXISTING 100-YEAR FLOODPLAIN = = ‘; P §
- o
l‘:“n (HYDRAULIC MODELING) z n23E
y /
EXISTING EDGE OF °\<‘
E‘ LOW-FLOW CHANNEL
oy B SED
o IMENT MANAG / LOW FLOW CHANNEL >
e ()
E "/ BANKFULL CHANNEL
/ m
// 5
/ ) SEDIMENT MANAGEM PROPOSED CHANNEL
8 4 S RELOCATION
S - ” - 8 . - :
" 2 ' | =
i n BOULDER RIFFLE s
GRADE CONTROL o]
STRUCTURE

SIDE-CAST BERMS FROM

DESIGNATE SEDIMENT MANAGEMENT PREVIOUS DREDGING

AREA, REMOVE ACCUMULATED A RANDOM BOULDER
SEDIMENT/AND CREATE GUIDELINES @ CLUSTER
) FOR FUTURE MAINTENANCE
AREA 3B - PLAN VIEW BOULDER DEFLECTOR
VANE
(SCALE: 1"=40")
BOULDER VORTEX WEIR
(O]
%
3 Ut
: % 2 :
g
Ul n T = I =
% o < =3 e rd
5 \% 5 5 S\
& + N o
4+ (@) o
3 g 2
<
ABo), U] S
E =z K
N < o) <
STA 50+50 : = 2
BEDROCK CHANNEL LZ') é o
7'H WATERFALL -~ x
INV. U/S=699.7 < 7] O x
INV. D/S=692:7 2 "g IU_> 8
e ) \ A L %
oot L @) = 2
a0 //__ = % < - DO:
RN G sl WO Q S|l L& o >
Z N /// - / = O g (@) E < %
o0 i \ e ’/ / 5)1 8 I&J 3 i
. o k=001 > - ) e 1]
— . _ —~ n_ T
_— uA=00" e Z W (@]
e O ox &8
o \A)\/OQ\ m - - > O
=60 ol o =z n
dA=00
JCM JCM MBC
DESIGNED DRAWN CHECKED
1"=40'
SCALE
JAN. 2016
DATE
4805-04
PROJECT NO.
03 OF 07

SHEET NO.

AREA 3A - PLAN VIEW

(SCALE: 1"=40") K AREA 3

SHEET NAME

Copyright Milone & MacBroom, Inc - 2015




WS3NVT :Aq papold

80P s} UO
¥ ¥3dv:qoL In0AoT 9MA’LdFONOD—8S\88LY THSBNdOV\dNIL\TVYOOT\VLYaddv\NSINYI\S¥3SN\:0 :Buimoig

Rk

uop 9102

wogzig — gL Aion

wh-00"

[®)
9,

di%;
o
2
X
5 o
X
%
__? [oX
O X
\ \5‘0
"
T\S\ o,
&
o
A
o
XO
o
/00\: ’
> &7 p
p / _
S .
Y d N
% < S
00 % Ve .
Y -
\J)X\S\ / ¥/00\
2 (@] > . >
03« L /
o / g
(@} e
v . g ?3.}"0()»
ﬁy -
a%/w/qc) *5*/00
0\ 2 . Q\
97" e Q;—/Q
R / ~o
2 / - AR
/00\ C 00\
A / o S
awow // }(00\ ’
WjQQ\ s / /00\ ’
D J

&
&® v)"0
\/;< (o
2 \%
%
%
X EXISTING DRY STACKED STONE W2
(&
%
O X
X \ D
K
o)

INSTALL BOULDER RIFFLE GRADE
CONTROL STRUCTNYRE

09*%L

ADD BOULDER CLUSTERS TO
ROUGHEN GHANNEL AND
MITIGATENEXCESSIVE
VELOCITIES

U—00}

GENERAL LEGEND

STACKED BOULDER REVETMENT

PROPOSED 2"-DIA. TREE

RED MAPLE (ACER RUBRUM)

66 POTTED SHRUB PLANTINGS

A A A I LIMIT OF CLEARING

Leoovoov BANKFULL BENCH RESTORATION
4 4
+ o+ o+
NN FLOODPLAIN COBBLE RESTORATION
0/(./ [O/4S)
;%O/O 5% FLOODPLAIN BLOCK
BOULDER REVETMENT WITH INTER-PLANTED
LIVE STAKES AND WILLOW PLANTS
wn MINOR REGRADING,
SS S S S S S S
Y AS NOTED ON PLAN

L

INSTREAM FEATURE LEGEND

p=
g g
a8 © -
Q _83
< a8 Qe
o(\]q-o
= Ll
247 s
5858
rd N>~ og
B B2
% 8z 2 8§
(ZN“O?g
Q =29=
) SEEE
= -:9%
2 QZez
%
-
>
)
wl
l—
<
a
e
)
=
o
@
O
a
w
a

"/

LOW FLOW CHANNEL

BANKFULL CHANNEL

PROPOSED CHANNEL
RELOCATION

BOULDER RIFFLE
GRADE CONTROL
STRUCTURE

RANDOM BOULDER
CLUSTER

BOULDER DEFLECTOR
VANE

BOULDER VORTEX WEIR

INDEX MAP

(SCALE: N.T.S.)

PROPOSED CONCEPT DESIGN - AREA 4
STREAM REPAIR AND RESTORATION

NY ROUTE 30, AND STONY BROOK ROAD AREA

v
o
o)
>
¥
5 =
O =
(1’ w
14] 4
> T
S o
= S
) »
JcM | Jcm | mBC
DESIGNED DRAWN CHECKED
1"=40"
SCALE
JAN. 2016
DATE
4805-04
PROJECT NO.
04 OF 07

SHEET NO.

AREA 4

SHEET NAME

Copyright Milone & MacBroom, Inc - 2015




WS3NVT :Aq papold

230p SIGy U0

Rk

uop 9102

wo/z:6 — gL Aion
S V3uv:apL In0ADT 9MQ’LdIONOO—8S\88LFHSITENOV\dNIL\TYOOT\VLYaddY\WSTINYM\SHISN\:0 :Buimpig

05+b6

ZOO\YR

ADD BOULDER CLUSTERS TO
ROUGHEN CHANNEL AND
MITIGATE EXCESSIVE
VELOCITIES

05+86

v/

INSTALL DRY STACKED BOULDER
REVETMENT

RESTOREERODED|SLOPE,
VEGETATIVE STABILIZATION

RN
- o OO/
.\\\:;:EEEE;\\\\\\
\ o

GENERAL LEGEND

STACKED BOULDER REVETMENT

PROPOSED 2"-DIA. TREE
RED MAPLE (ACER RUBRUM)

6’ POTTED SHRUB PLANTINGS
A

(SCALE: N.T.S.) Y Y \.  LIMIT OF CLEARING
vovoow BANKFULL BENCH RESTORATION
T1T— FRISBIEVILLE RD v
\ + o+ 4
W, R FLOODPLAIN COBBLE RESTORATION
N > “
o) o/ Oo(./
AREA 1 . ‘ / g%o/oo %9 FLOODPLAIN BLOCK
‘.....I....~\ <7,»f:>,57,»5€>4
Ny
BOULDER REVETMENT WITH INTER-PLANTED
LIVE STAKES AND WILLOW PLANTS
oy MINOR REGRADING,
S S
LSS AS NOTED ON PLAN
/S S S S S S S

GA\OOZ

OO+66

INSTREAM FEATURE LEGEND

YA-Q0L

LOW FLOW CHANNEL

BOULDER RIFFLE
GRADE CONTROL
STRUCTURE

BANKFULL CHANNEL

PROPOSED CHANNEL
RELOCATION

RANDOM BOULDER
CLUSTER

BOULDER DEFLECTOR
VANE

BOULDER VORTEX WEIR

p=
g g
a8 © -
Q _83
< a8 Qg
o(\]q-o
= Ll
247 s
5858
rZ N>~ g
B B2
% 8z 2§
(ZN“O?g
Q =29=
O SEEE
< -:9F
2 QZez
<)
-»
>
)
wl
l—
<
a
e
)
=
o
@
O
a
w
a

PROPOSED CONCEPT DESIGN - AREA 5
STREAM REPAIR AND RESTORATION

NY ROUTE 30, AND STONY BROOK ROAD AREA

v
o
o)
>
¥
S =
O =
(1’4 w
14] 4
> T
S o
= S
) »
JcM | Jcm | mBC
DESIGNED DRAWN CHECKED
1"=40"
SCALE
JAN. 2016
DATE
4805-04
PROJECT NO.
05 OF 07

SHEET NO.

AREA 5

SHEET NAME

Copyright Milone & MacBroom, Inc - 2015




WS3NVT :Aq papold

230p SIGy U0

Rk

uop 9102

wo/z:6 — gL Aion
9 V3uv:apL In0ADT 9MQ’LdIONOO—8S\88LYHSITENIV\dNIL\TYOOT\VLYaddY\WSTINYM\SH3SN\:0 :Buimpig

N
(SCALE: N.T.S.) w -
T\ S
Q’\ — FRISBIEVILLE RD , , '
Q 0 15 30
C)X H H
Q 0 1/2" 1"
x
KO &
S k AREA 1
%
N
0«‘ @
Sk A >
% VS N
X
S $ S
& & & RS INSTREAM FEATURE LEGEND .
S/ 9 QS DREDGED SEDIMENT STOCKPILE é’é <
S :
GENERAL LEGEND LOW FLOW CHANNEL QO _3 §
A < NE D E
N STACKED BOULDER REVETMENT BANKFULL CHANNEL S - TR 8
" W0, X 58 5 @
0] —
: \\ QO? (z $ E ’g
N PROPOSED 2"-DIA. TREE % 8357 %
% PROPOSED CHANNEL £z =8
. . @ RED MAPLE (ACER RUBRUM) RELOCATION o 2528
~0p, \ 9, s = = Qg
NN = Z:5:
. %’ﬂ POTTED SHRUB PLANTINGS 2 SRk
2,
* ) & °\Q
XA\ 3 Y Y b
. \\ - gy, A 2 S . : LIMIT OF CLEARING BOULDER RIFFLE
< T A GRADE CONTROL
\ // 2 S oo BANKFULL BENCH RESTORATION &@ STRUCTURE >
K X v N om
& M e $? STA 105+75 COLBY ROAD
Sl w0t EX. 7! DIA CMP _ )
G0l =7 \ INV./U/S=unk. ot FLOODPLAIN COBBLE RESTORATION - RANDOM BOULDER e
¢ A INV. D/S=unk. Fr EEx CLUSTER =
5 LENGTH=60' (gu 74
° R SLOPE=unk. 5
90/2 %c‘ FLOODPLAIN BLOCK )
NG CLZRL] BOULDER DEFLECTOR
' = VANE z
o o S\ BOULDER REVETMENT WITH INTER-PLANTED =
Y LIVE STAKES AND WILLOW PLANTS 2
5 2
S AN MINOR REGRADING, a
00000000 AS NOTED ON PLAN BOULDER VORTEX WEIR
\4
BANK FAILURE
THREATENING BARN RESTORE ERODED SLOPE,
ON COLBY ROAD VEGETATIVE STABILIZATION
.
- ™ o -
o X N —
s} v + —_ W
+ e & ~ &
Ji v S & U1
o O )&\ + Q
(&)
&) S -
= (Y
A
UN + /o
o INSTALL DRY-STACKED BOULDER o
& REVETMENT
'po ] P
%
1 F
O " | HA=op1
‘ e 17
X - N
T neeal ..Qk\ ©w
e ® o © N N
G e “v <
. ‘VO;
w001 26 Y/ oozt \ Q I&J ﬁ
— ’\5‘ & > N < 4 ﬂ<f
N a’(\Oo 65 7 /QQ\« (?f\ - 0o, / ] 9 (]
g‘ = Q\;A 4;‘, 00/ N Z I_ <
"a 5o | - % \ o 9 é 8
& O Q - < - 0 O X
/(\001 \Si\ .‘ Lot I/HA/_ @ = S
ZOM =24
\ dA-001 (] m 8
\ 15+00 & (m) E
oo\% = < 5 o
A & ~og, O m a >
\ —
O X« =3
On <« uw
7, D O m 6 Z“
00\} E)J ¥ ™ 7]
=001 i o| = k&
k= >0
o nwvw =Zzonw
JCM JCM MBC
DESIGNED DRAWN CHECKED
1"=40"
ADD BOULDER CLUSTERS TO o
ADD-BOULDER CLUSTERS TO ROUGHEN CHANNEL AND
ROUGHEN CHANNEL AND MITIGATE EXCESSIVE JAN. 2016
MITIGATE EXCESSIVE VELOCITIES DATE
VELOCITIES
4805-04
PROJECT NO.
06 OF 07
SHEET NO.
SHEET NAME

Copyright Milone & MacBroom, Inc - 2015



WS3NVT :Aq papold

230p SIGy U0

Rk

uop 9102

wo/z:6 — gL Aion
£ Y3uv:apL 3n0ADT 9MQ’LdIONOO—8S\88LFHSITENIV\dNIL\TYOOT\VLYaddY\WSTNYM\SHISN\:0 :Buimpig

00+9¢t

INSTALL BOULDER RIEFLE GRADE
CONTROL STRUCTURE

INDEX MAP

(SCALE: N.T.S.)

S
)
X
o
o
—t
N
" ~
.y —
=) +
(02]
o

/\\ ..\%%axom

100

INSTALL DRY STACKED-BOULDER
REVETMENT

EXISTING BANK FAHLURE-THREATENING
STONY BROOK ROAD

INSTALL BOULDER RIFFLE GRADE
CONTROL STRUCTURE

RESTORE ERODED-SLOPE,
VEGETATIVE STABILIZATION

Qs ot

o¥
RO
N\( B INSTALL DRY STACKED BOULDER
REVETMENT
BANK-FAILURE THREATENING
STONY BROOK ROAD

INSTALL BOULDER
DEFLECTOR VANE

00—\—6’7"

INSTALL BOULDER RIFFLE GRADE
CONTROL-STRUCTURE

=
R <
> )(O o
. = o - X
'S > ) > %
w X (o)X
o X 3 >
: 2 :
X
o
o
% ¥A=001
~00,
g
=
H)\/OO\' // \OO’\{R

RESTORE ERQODED SLOPE,
VEGETATIVE-STABILIZATION

INSTREAM FEATURE LEGEND
GENERAL LEGEND LOW FLOW CHANNEL

STACKED BOULDER REVETMENT s BANKFULL CHANNEL
PROPOSED 2"-DIA. TREE 7
g PROPOSED CHANNEL
RED MAPLE (ACER RUBRUM) / RELOGATION
%96 POTTED SHRUB PLANTINGS

Y Y .  LIMIT OF CLEARING BOULDER RIFFLE

GRADE CONTROL

vovoow BANKFULL BENCH RESTORATION @&& STRUCTURE
N\ N\
nn T
+ . * . t | FLOODPLAIN COBBLE RESTORATION ~ RANDOM BOULDER
& CLUSTER
o/ O/
4 82 %g FLOODPLAIN BLOCK
OLLRLY o) BOULDER DEFLECTOR
i VANE
BOULDER REVETMENT WITH INTER-PLANTED
LIVE STAKES AND WILLOW PLANTS
oy MINOR REGRADING,
AAAAAARS AS NOTED ON PLAN BOULDER VORTEX WEIR

S S S S S S S

p=
g g
a8 © -
Q _83
< a8 Qe
o(\]q-o
= Ll
247 s
5858
rd N>~ og
B B2
% 8z 2 8§
(ZN“O?g
Q =29=
) SEEE
= -:9%
2 QZez
%
-
>
)
wl
l—
<
a
e
)
=
o
@
O
a
w
a

PROPOSED CONCEPT DESIGN - AREA 7
STREAM REPAIR AND RESTORATION

NY ROUTE 30, AND STONY BROOK ROAD AREA

v
o
o
>
¥
5 =
O =
(1’4 w
14] 4
> T
S o
= S
) »
JcM | Jcm | mBC
DESIGNED DRAWN CHECKED
1"=40"
SCALE
JAN. 2016
DATE
4805-04
PROJECT NO.
07 OF 07

SHEET NO.

AREA 7

SHEET NAME

Copyright Milone & MacBroom, Inc - 2015




Stony Brook Mitigation
Environmental Assessment

Appendix B: Engineering Report



Engineering Report
Stream Repair and Restoration
Stony Brook, Town of Schoharie
Schoharie County, New York
January 19, 2016



Photo Source: Milone & MacBroom, Inc. (2015)

Engineering Report
Stream Repair and Restoration
Stony Brook, Town of Schoharie
Schoharie County, New York
January 19, 2016

Prepared by:
MILONE & MACBROOM, INC.
231 Main Street, Suite 102
New Paltz, New York 12561
(845) 633-8153
www.miloneandmacbroom.com

Prepared for:
Schoharie County Soil and Water
Conservation District MMI #4805-04-1
173 South Grand Street, Suite 3
Cobleskill, New York 12043

Copyright 2016 Milone & MacBroom, Inc.



TABLE OF CONTENTS

Page

1.0 INTRODUCGTION ..c.utttitttisttestee ettt esteesteeesteeesiteessbaesbeeesabeesabeesbaessaseesbeesnsseesasessnseesnssnensnes 1
1.1 Project DesCriPtioN....cccoiiiieiiee e babaae 1

0 A S oY (o XY 41T o | U PURP 1

RS\ o aT=Y o Vol - | U] f <SP PURP 1

2.0 EXISTING CONDITIONS ... .utteitieetie ettt e cteeestteesteesteeebeeestteesabaesbeesbseesaseesnsaesnsaeessseesaseesnses 2
2.1 Stony Brook Watershed .......c..eeeiciiiiiiiiiec ettt e st e e s svee e s ssaaee e eaes 2

D2 2 Uo o Te 11 Y= d8 2 V=T o Yo o £ 2

2.3 Stony Brook ChanNEl.......eeee ettt e e e e et e e e e e e e nrraae s 2

2.4 Characterization of Channel SEdiMeNtS.......ccuvivriiiiiiiiiee e 8

D T 1Yo [ o] [ .V USSR 10

D I O 0 T T oY T=Y I o [ oY Y USSR 11

3.0 HYDRAULIC ANALYSIS eoeiitieitieesieeeteeestte e st e steessteessateesteesnsessssteessseesnseaenseassssesssenensenn 13
O A [0 o Yo [ U A oY o RO PO PP TPOPN 13

3.2 EXiSting CONAITIONS cceiiiiiiiiiieee ettt e e e e e e e s e e e enre e e e e e e s e nannes 13

3.3 Entrenchment Ratio and Stream POWET ......cccuviiiviiiieiiiiiee ittt 14

3.4 CUIVErts and BridZES ..cccecuiiieiiiieeeiiiee ettt et e e et e e e e saree e s e aae e e s e rae e e enabeeeeennnes 15

4.0 REPAIR AND RESTORATION DESIGN RECOMMENDATIONS ......uvtiiiiiiiiriiieenieeeieeenieenas 17
4.1 Sediment ManagemMENT .......ccocciiieiiiiie et eeee e e e e e erte e e e e e e e ebre e e e atee e e nanes 17

4.2 Localized Channel Repair, Stabilization, and Restoration Areas.........ccccecveeeeeciveeens 19
REFERENCES ... tie ettt ettt e etee ettt ettt e sttt e et e e st e e s ateeetaeabteeeabeeeaseessseesabaeansaeesaseesnsaeensasasnsessnseeanns 22

LIST OF FIGURES

Figure 2-1 — Stony Brook Channel Profile ... 5
Figure 2-2 — Stony Brook Channel — DOWNStream ........ccccccuiiiiieeeiieciiiieee et e e ecvrnee e 6
Figure 2-3 — Stony Brook Channel — UpsStream .........ooooiiiiiie et e e cvrnee e 7
Figure 2-4 — Channel Bed Particle Distribution........cccceeieciiiiiie e 9
Figure 2-5 — 1940 Channel AlISNMENT .....ceiiii i srrrrre e e 11
Figure 2-6 — 1960 Channel AlISNMENT .....coii i e srrreee e e 12
Figure 3-1 — Computed Risk Areas for Sediment Erosion and Deposition..........ccccceeeecuveeennnen. 15

Figure 4-1 — Channel Repair, Stabilization, and Restoration Areas ........ccccccevevvviveeeeeeerccvennnnn. 18



ENGINEERING REPORT — STREAM REPAIR AND RESTORATION JANUARY 2016

STONY BROOK, TOWN OF SCHOHARIE, SCHOHARIE COUNTY, NEW YORK TC-ii
LIST OF TABLES
Table 2-1 — Stony Brook Channel Characteristics ......viiiviciiiiiieeiecccieee e 3
Table 2-2 — Peak Discharges Along Stony BrooK...........occcuvirieeeiiieciiiieeee e eecvenne e 10
Table 2-3 - Bankfull Characteristics Along Stony BrooK..........ccccccueeeeeciieeeccciiee e 11
Table 3-1 - Stony Brook Culvert Characteristics .....ccccvveeiiireeeiiicieece e 16
Table 4-1 — Localized Channel Repair, Stabilization, and Restoration Areas.........ccccceeeecunnneenn. 20
Table 4-2 — Proposed Culvert REplacemeENts ........ceeeiiiiiiciiiieee e e e 21
Table 4-3 — Proposed Conceptual Alternatives, Cost, and Priority.......cccccceeveeeeeiieeeecciveeeenen. 21
APPENDIX
(2] a1} o 31 o - SRR Appendix A
Wolman Pebble Count Data SNEETS........ccivciiiiiiiiie et Appendix B
HEC-RAS OUTPUL . .ettittteee ettt ettt e e s e st e e e e s s st e e e e e e s snnbnbeeeeeeenns Appendix C
Engineer's Opinion of Probable Construction CostS........cccevviiieiiiieeeeiiiee e Appendix D

Flood Evacuation ROULE IMAp ...eceeceiiieeiiiiieceiiee ettt et ee ettt e e sivee e e e e snvaeaesnnaea s Appendix E



1.0 INTRODUCTION

1.1 Project Description

The Schoharie County Soil & Water Conservation District (SCSWCD) is progressing with a stream repair
and restoration project along Stony Brook. Stony Brook is a tributary to Schoharie Creek, which flows to
the Mohawk River and then to the Hudson River. The project site is located in the town of Schoharie, in
northeastern Schoharie County, New York. Established as a town in Albany County in 1788, Schoharie
became part of the newly created Schoharie County in 1795. The 2000 census reports a population of
3,299 in the town of Schoharie.

Recent, severe flooding events, most significantly Tropical Storm Irene in 2011, and also a June 2013 flood
event have resulted in severe bed and bank erosion within the Stony Brook channel as well as aggradation
of bedload sediment. This aggradation of sediment has clogged culvert and bridge crossings, leading to the
reduction of flood conveyance capacity in the channel. The sediment migration has caused the channel to
become unstable, with bank erosion and excessive sedimentation in many areas.

Milone & MacBroom, Inc. (MMI) has been retained by SCSWCD to assess approximately 2.6 miles of the
Stony Brook stream corridor, to provide recommendations for channel improvements along the banks and
bed of the brook, and to provide recommendations regarding two culvert crossings and a bridge through
which Stony Brook flows. This work is being conducted with federal funding through the United States
Department of Housing and Urban Development's (HUD's) Community Development Block Grant — Disaster
Recovery (CDBG-DR) funds appropriated by the Disaster Relief Appropriations Act, 2013 (Pub. L. 113-2).
This funding is being administered by the Governor's Office of Storm Recovery (GOSR).

1.2 Field Assessment

In support of the analysis and design effort, MMI staff visited the site on September 9 and October 13,
2015 for the purpose of conducting an assessment of the streambed, banks, floodplain, revetment walls,
and other stream features. The work included assessment of the channel dimensions, flow conditions,
substrate and sediment, and a general assessment of the culverts and bridges. This engineering report
summarizes the results of those findings.

The weather on September 9 was partly cloudy and hot with a high temperature of 90°F. The Stony Brook
channel was nearly dry for its entire length, with no active flow. Small areas of ponded water were present
at several locations along the length of the channel, and small fish such as black-nosed dace were observed.
Severe thunderstorms moved into the area late in the day. The weather on October 13 was partly cloudy
with light drizzle and temperatures in the mid 60s F. Flow in the Stony Brook channel was low.

1.3 Nomenclature

Stream stationing is used as an "address" to identify specific points along the Stony Brook watercourse.
Stationing is measured in feet, beginning at the outlet of Stony Brook at Schoharie Creek at STA 0+00 and
continuing upstream through the project reach. All references to right bank and left bank in this report
refer to "river right" and "river left," meaning the orientation assumes that the reader is standing in the
channel looking downstream.



2.0 EXISTING CONDITIONS

2.1 Stony Brook Watershed

Stony Brook flows in a generally westward direction toward its confluence with Schoharie Creek. The
watershed of Stony Brook is 4.2 square miles in size and drains an area to the east of Schoharie Creek.
The watershed is bound by high points reaching elevations of 1,800 to 1,900 feet above sea level,
including unnamed hills to the north, Rundy Cup Mountain to the east, and Cotton Hill to the south. The
watershed is approximately 70 percent forested, with a patchwork of agriculture and rural residential
uses concentrated in the central part of the basin.

The Stony Brook watershed is underlain by unsorted glacial till ranging from clay to boulders, with some
areas of proglacial and alluvial sediments along Schoharie Creek. The underlying bedrock consists of a
mix of sandstone, limestone, and shale from the Lower to Middle Devonian period. Bedrock is visible at
several locations in the Stony Brook channel.

2.2 Flooding Reports

Anecdotal reports indicate that substantial flooding, channel erosion, and sediment aggradation occurred
along Stony Brook on August 28, 2011 when Tropical Storm Irene passed through the area. In late June
2013, a severe, localized rain event triggered flooding throughout Stony Brook's watershed. Large
volumes of sediment were reported to have been transported from the upper reaches of the watershed,
which accumulated in front of the culverts, reducing their capacity and causing them to overtop their
associated roadways. Severe flooding was also reported to have occurred in January 1996.

Sediment that had accumulated in the channel was reportedly removed in the days following the June
2013 flood event. In some areas, it was hauled to a disposal site to the east on Stony Brook Road. Some
of it was cast to the banks of the stream, lowering the streambed but leaving berms of deposited
material on the banks and still within the floodprone area of the brook. Evidence of this sidecasting was
noted during the MMI field walks. Evidence of historic dredging was noted as well, as indicated by berms
located farther away from the channel containing woody vegetation ranging between 20 to 50 years old.

Several landowners with homes along Stony Brook have provided descriptions and photographs of the
June 2013 flood event. The Schoharie Highway Supervisor and staff at the SCSWCD have also provided
descriptions of the flooding as well as historical aerial photographs dating back to 1940. These were used
to analyze historical changes to the Stony Brook watershed and stream corridor.

2.3 Stony Brook Channel

During the site visits, MMI staff walked the entire length of Stony Brook within the project area, from STA
156+00 (100 feet upstream of the culvert that passes under Stony Brook Road approximately one-half
mile east of Rack Road) downstream to STA 14+00 (500 feet downstream of Frisbieville Road). The
corridor was characterized by assessing the channel at multiple locations. A photo log is included as
Appendix A.
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Over the 2.6-mile reach assessed (between STA 156+00 and STA 14+00), Stony Brook drops 433 vertical
feet, yielding an average slope of 3.2 percent. Some reaches of the channel are stable, with a well-
armored cobble/gravel bed and mature woody vegetation on both banks. However, other reaches are
unstable, either due to channel downcutting as a result of bed erosion (degradation/incision), which has
steepened the banks and triggered severe bank erosion collapse, or due to excessive sediment deposition
(aggradation), which has led to channel widening, instability, and bank erosion. These are discussed in

more detail below.

The study area includes several reaches where deep channel incision has occurred, creating unstable
banks that continue to erode, fail, and introduce excess sediment into Stony Brook. This has led to a
pattern in which these incised reaches act as sources of sediment, followed by downstream reaches where
sediment is transported, finally depositing in a reach of aggradation where the sediment settles in the
channel. Table 2-1 provides a summary of these reaches and their locations noted in the field.

TABLE 2-1

Stony Brook Channel Characteristics

156+00 — 152+50

Stable

4.0

Gravel/Cobble

Good condition, includes culvert under
Stony Brook Road

152+50 - 139+00

Incised

3.8

Gravel/Cobble

Excessive bed and bank erosion through
reach; high bank failure at STA 152+00
behind a home; high bank failures at STA
145+50; failure at STA 139+00 is in danger of
undermining Stony Brook Road; drop culvert
on tributary at STA 143+50 due to incision in
main channel; bank failure at STA 148+00

139+00 —132+50

Stable

3.9

Gravel/Cobble

Generally good condition; less incised; some
connection to floodplain; eroding bank
where channel contacts valley wall at STA
135+00

132+50 - 126+00

Incised

3.2

Gravel/Cobble

Severe channel incision of 4 to 5 feet in
areas; woody debris jam; erosion up
tributary at STA 132+00

126+00 —119+50

Stable

4.1

Gravel/Cobble

Generally good condition; minor incision and
bank erosion at debris jam at STA 118+00;
some connection to floodplain; exposed
bedrock along bank at STA 121+50

119+50 - 113+00

Bedrock
Control

3.6

Bedrock Bed

Bedrock bed is acting as natural grade
control to arrest incision and head cutting.
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TABLE 2-1 (continued)

Stony Brook Channel Characteristics

Severe channel incision; high bank failure on

113+00 —108+50 Incised 3.7 Gravel/Cobble right bank at STA 112+50 threatens barn
108+50 —102+00 Stable 3.8 Gravel/Cobble Channel in generally good condition;
includes culvert under Colby Road
Channel incision and raw banks increasingly
severe moving downstream, especially along
right bank near STA 100+50; drop culvert on
tributary at STA 101400 due to incision; high
. bank failure along left bank at STA 96+00;
102 - . .. . .
02+00 - 73+50 Incised 3.4 Gravel/Cobble debris jam at STA 86+00 is arresting
migration of head cut; stacked rock wall is
being undercut at STA 83+00 to 81+50; drop
culvert on tributary at STA 74+50 due to
incision
73450 — 70450 Stable 26 Gravel/Cobble Evidence of sidecasting of dredge material
along banks
. Aggradation of sediment; includes culvert
-51 2.
70450 -51+00 Aggrading 9 Gravel/Cobble under Stony Brook Road
2.7
51400 — 48+00 Bedrock mclu@mg Bedrock Bed Bedrock bed |s.ac'.c|f1g as natural grad.e
Control vertical control to arrest incision and head cutting.
falls
48+00 — 44+00 Incised 53 Gravel/Cobble Channel incision and raw banks especially
along left bank
44+00 - 42+00 Stable 3.2 Gravel/Cobble Generally good condition; less incised
Aggradation of sediment; includes private
42+00 — 14+00 Aggrading 59 Gravel/Cobble bridge, NY Route 30 bridge and Frisbieville

culvert; evidence of sidecasting at STA
23+00 and 20+50

Figure 2-1is a longitudinal profile of Stony Brook showing its elevation above sea level versus the linear
distance from its outlet at Schoharie Creek as well as the locations of all roadway crossings. Reaches
that are stable, aggraded, incised, or under the influence of bedrock control are shown on the profile
and correspond to the reaches identified in Table 2-1. Figures 2-2 and 2-3 are maps showing the
downstream and upstream sections of the Stony Brook project area, respectively.
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The reaches identified as incised in Table 2-1 and Figure 2-1 are at some locations very severely incised,
(as much as 5 vertical feet), leaving nearly vertical, actively eroding banks with no armoring or
protection against further collapse. Many trees along the banks have fallen into the channel or are in
danger of doing so. At STA 152+50, a high bank failure has occurred on a bend in the channel
immediately behind a home. High bank failures have also occurred at STA 145+50, STA 139+00, STA
112450, and STA 96+00. At some locations along Stony Brook, channel incision and associated high bank
failures are threatening structures and infrastructure.

A high bank failure on the left bank at STA 139+00 is in danger of undermining Stony Brook Road. The
high bank failure on the right bank at STA 112+50 would potentially threaten a garage or barn structure
at 132 Colby Road if it were to continue to advance. A stacked rock wall along the right bank at STA
81+50 has been undermined along its entire length by channel incision. As a result of downcutting of
the channel, small tributaries entering Stony Brook (e.g., at STA 143+50, STA 101400, and STA 74+50)
drop by as much as 5 vertical feet as they enter the main channel. The degrading bed and failing banks
upstream of STA 73+50 are a source of the excessive sediments that are aggrading and clogging the
channel further downstream.

From STA 70+50 downstream past the culvert under Stony Brook Road to STA 51+00, as well as STA
42+00 to STA 14450, there is evidence of excess sedimentation in the channel. This has caused the
channel to fill with gravel and cobble. This can lead to an unstable, meandering channel with a high
propensity of avulsing into one of several floodplain "flood chutes" during a high flow event.

2.4 Characterization of Channel Sediments

To further characterize the size distribution of the bed armoring, three Wolman pebble counts (Wolman,
1954) were performed within the project extents. A pebble count seeks to characterize the armoring
layer of bed substrate (sediment) that remains on a streambed by measuring independent particle sizes
of a representative section of bed armoring and plotting the results. The resulting data can then be
used in combination with hydraulic modeling to assess the bed armoring stability during a range of flow
events.

The pebble counts were conducted to determine the character of bed load sediment mobilizing in the
system. They were located near the three culvert crossings described later in this report. Additional
counts were not conducted partly because the substrate was uniform and in some parts was comprised
entirely of bedrock. No fine-grained materials were present for which sieve analysis would have been
appropriate. Results are presented below in Figure 2-4. The median particle size throughout the study
area can be classified as cobble and gravel.
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FIGURE 2-4
CHANNEL BED PARTICLE DISTRIBUTION

STA: 19+00 D/S OF FRISBIEVILLE ROAD

STA: 35+50 D/S OF NY ROUTE 30

STA: 61+50 U/S OF STONY BROOK ROAD
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Between the Stony Brook Road culvert and the Frisbieville Road culvert, pebble counts show a larger
bedload sediment size at locations that are farther upstream, starting as primarily cobble material near
Stony Brook Road and transitioning to mostly gravel near Frisbieville Road. This indicates that the
stream power (velocity, shear stresses, depth) and the ability of flood flows to transport sediment within
this section of channel are greatest at the upstream end and decrease in the downstream direction.

This could be due to a reduced slope of the channel, to less confined channel reaches, or to undersized
culverts causing low velocity impoundments for the larger substrate to fall out.

2.5 Hydrology

Hydrologic peak-flow rates along Stony Brook for various frequency events were calculated by MMI
using the United States Geological Survey (USGS) StreamStats program, which uses regional regression
equations to estimate peak flows. Table 2-2 lists peak discharges along Stony Brook at several locations,
as calculated using StreamStats.

TABLE 2-2
Peak Discharges Along Stony Brook

0+00 Confluence with Schoharie Creek 4.18 160 401 732 905 1,390
20+00 Upstream of Stony Brook Road 4.05 156 389 711 879 1,350
37+00 Upstream of NY Route 30 4.02 155 387 706 873 1,340
61+00 Upstream of Rosewood Lane 3.46 133 334 611 756 1,160
100450 | Confluence with unnamed tributary 3.01 116 292 535 663 1,020
106+50 | Upstream of Colby Road 2.58 100 252 462 573 879
124+00 | Confluence of tributary near Rack Road 2.46 95 240 441 546 840
154+00 | Confluence of tributary below Stony Brook 1.85 73 182 336 417 641
Road
155400 | Upstream of Stony Brook Road 1.06 43 107 198 245 378

sq mi = square miles  cfs = cubic feet per second

Alluvial river channels adjust their width and depth around a long-term dynamic equilibrium condition
that corresponds to "bankfull" conditions. Extensive data sets indicate the channel-forming or bankfull
discharge in specific regions is primarily a function of watershed area and soil conditions. The bankfull
width and depth of alluvial channels represent long-term equilibrium conditions and are important
geophysical criteria that are used for design. Table 2-3 below lists estimated bankfull discharge, width,
and depth at several points along Stony Brook, as derived from the USGS StreamStats program.
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TABLE 2-3
Bankfull Characteristics Along Stony Brook

0+00 Confluence with Schoharie Creek 4.18 358 33 1.7
20+00 Upstream of Stony Brook Road 4.05 349 33 1.7
37+00 Upstream of NY Route 30 4.02 347 32 1.7
61+00 Upstream of Rosewood Lane 3.46 309 30 1.6
100+50 | Confluence with unnamed tributary 3.01 277 28 1.5
106+50 | Upstream of Colby Road 2.58 245 26 1.4
124+00 | Confluence of tributary near Rack Road 2.46 237 26 1.3
154+00 | Confluence of tributary below Stony Brook 1.85 189 23 1.3
Road
155+00 | Upstream of Stony Brook Road 1.06 123 18 1.1

sq mi = square miles  cfs = cubic feet per second

2.6 Channel History

The aerial photographs in Figures 2-5 and 2-6 below illustrate changes to the Stony Brook channel and

watershed.

Image provided by SCSWCD

Figure 2-5: 1940 Channel Alignment
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Image provided by SCSWCD
Figure 2-6: 1960 Channel Alignment

The aerial imagery between 1940 and 1960, and more recent aerial imagery, illustrates that while the
watershed has undergone changes relative to the proportions of agricultural and forested land the
course of the Stony Brook channel itself has been largely unchanged. Similar to today, the historical
aerials show evidence of channel aggradation in the vicinity of the NY Route 30 bridge.



3.0 HYDRAULIC ANALYSIS

3.1 Introduction

The term "hydraulic analysis" refers to the computational prediction of a river's water surface
elevations, depths, and velocities for specified water discharge rates. This analysis is used to evaluate
flooding, scour, sediment transport, and stable channel dimensions and was used during the design of
channel stabilization measures.

A hydraulic model was prepared to develop water surface profiles for the project reach using the U.S.
Army Corps of Engineers' Hydrologic Engineering Center — River Analysis System (HEC-RAS) program
(USACE, 2010). The HEC-RAS model is used to compute water surface profiles for one-dimensional,
gradually varied flow for steady (i.e., flows constant over time) or unsteady (i.e., flows varying over time)
flow scenarios. This system can accommodate a full network of channels, a dendritic system, or a single
river reach. HEC-RAS is capable of modeling water surface profiles under subcritical (i.e., tranquil,
smooth, and deep), supercritical (i.e., jetting, turbulent, and shallow), and mixed-flow conditions.

The basic computational procedure for HEC-RAS is based on the solution of the one-dimensional energy
equation. Energy losses are evaluated by friction (Manning's Equation) and contraction/expansion
(coefficient multiplied by the change in velocity head). The momentum equation is utilized in situations
where the water surface profile is rapidly varying such as for a mixed-flow regime near dams, bridges,
and confluences.

3.2 Existing Conditions

An existing conditions hydraulic model of Stony Brook was developed for the purpose of evaluating the
watercourse and providing a relative benchmark with which to compare the effectiveness of proposed
conditions. In developing the hydraulic model, channel cross-section data were used to define the
channel dimensions at selected locations. Critical cross-section locations included areas where channel
and floodplain dimensions vary moving downstream, approaching and departing structures, and at
important design locations. At each location, the channel is defined by lateral station, elevation, and
hydraulic roughness (i.e., sediment size and vegetative cover on the bed, banks, and overbanks).

The geometry input was obtained by compiling surveyed stream cross sections (performed by Prudent
Engineering, 10/2/2015) with newly obtained LiDAR (Light Detection and Ranging) mapping (collected in
June 2015 and collected/provided by the USGS). Because the LiDAR was obtained during the dry summer
months and Stony Brook has been observed as almost entirely dry during low-flow periods, it is likely that
the LiDAR provides a relatively accurate portrayal of the Stony Brook channel. The LiDAR mapping was
compared with the ground survey and was found to be consistent with surveyed elevations throughout
the channel reach. Therefore, the LiDAR was used as the primary basis for the geometry input to the
hydraulic modeling, with cross sections being cut for every 50 feet of stream channel length with ground
survey information used for bridge/culvert structure dimensions.

The Manning's roughness coefficient is used by the model to describe how much energy is lost as water
flows over the ground due to friction. Manning's "n" values ranging from 0.03 to 0.35 were used to
describe the roughness of the bankfull channel, and a coefficient of 0.1 was used to describe overbank
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floodplain areas that were almost entirely forested. These values were chosen based upon guidance
from USGS as well as from the United States Army Corps of Engineers (USACE) HEC-RAS documentation.

A normal slope of 0.049 feet per foot (ft/ft) was applied as the upstream boundary condition, and a
normal slope of 0.008 ft/ft was applied as the downstream boundary condition. The model was run in a
mixed-flow regime. Water surface elevations and velocities were developed for the bankfull, 2-, 10-, 50-,
100-, and 500-year storm events as described in the preceding section of this report.

As expected and described in preceding sections, some reach segments with entrenchment and a
degraded channel show high velocity and stream power results. The following narrative describes these

results.

3.3 Entrenchment Ratio and Stream Power

Entrenchment ratios and stream power are two metrics that can provide an understanding of the
geomorphic processes that are occurring in the channel during flood flows. They can be especially
helpful when attempting to understand the role of sediment in a riverine system and how that sediment
is being eroded, transported, or deposited. Anecdotal evidence suggests that sediment deposition at
key areas can limit the conveyance capacity of the channel and cause water to overtop the banks.
Evidence of sediment aggradation and past attempts at sediment management were observed in the
field during field investigations.

The entrenchment ratio is defined as the ratio between the floodplain width and the bankfull channel
width of a stream. A value near one indicates that the floodplain is very narrow relative to the normal
flow and indicates an incised or entrenched channel. Channels that are entrenched do not have
adequate space to spread out flows and dissipate energy. They become "flumelike" in nature during a
flood, with deep, fast, powerful flows being conveyed through a very narrow channel. These flows can
have tremendous ability to erode and transport sediment. When a reach of channel that is highly
incised sends sediment downstream to a reach where flows spread out and slow down, that sediment
drops from suspension and tends to aggrade.

Stream power is another metric of the ability of flows to perform work and expend energy against the
bed and banks of a stream during a flood. The equation for stream power includes variables for the
volume of water flowing down the channel, the slope at which the water is flowing, and the weight of
the water. This gives an indication of how much power the section of stream has. Comparing this total
value to the width of the channel indicates how concentrated or confined this energy is.

Figure 3-1 was developed from HEC-RAS hydraulic modeling output. The entrenchment ratio and
stream power were plotted for all segments of the stream. Cross sections where the entrenchment
ratio was lower than 1.4 (indicating an entrenched channel) and the stream power value was greater
than 10 pounds per foot second (Ib/f s) were flagged as areas where erosion risk is high. Similarly, any
area with a stream power less than 4 Ib/f s was flagged as an area that would likely drop bed load
sediment from transport and be subject to aggradation.
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Figure 3-1
Computed Risk Areas for Sediment Erosion and Deposition
Based Upon Entrenchment and Stream Power, Bankfull Flow
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The sections of channel predicted to be undergoing erosion and deposition in Figure 3-1 match well with
conditions witnessed in the field. Deposition was noted upstream of the Frisbieville Road and Stony
Brook Road culverts and upstream of the NY Route 30 bridge. At those locations, deposition is due in
part to inadequate capacity of the culverts to convey the 100-year flood, thus creating an impoundment
of slower-moving water upstream of the structure. The NY Route 30 crossing has adequate hydraulic
capacity, but the channel slope and geometry leading up to the bridge cause velocities to slow.

Similarly, areas of severe entrenchment and bank erosion and instability were noted for a long reach
upstream of the Stony Brook Road culvert, which is indicated. Upstream of Colby Road, many areas of

unstable channel were noted as well.

3.4 Culverts and Bridges

Each bridge and culvert along Stony Brook was surveyed and inspected. As part of the assessment and
development of design recommendations for Stony Brook, the bridges and culverts were evaluated to
determine whether they have adequate hydraulic capacity to convey flows during large high-flow events
without overtopping and whether they are contributing to flooding and channel aggradation. Table 3-1
presents a summary of limited, visual inspections at road crossings with culverts and bridges and
provides the results of the assessment of hydraulic capacity.
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TABLE 3-1
Stony Brook Culvert Characteristics
Size 75'hx12'w | 85'hx155'w Irregular 5'hx10'w 7' diameter 5' diameter
Timber Bridge
Shape Pipe-Arch Four-Sided on Mortared Four-Sided Box Round Pipe Round Pipe
Box Stone
Abutments
Corrugated
Material Galvanized Concrete Timber/Stone Concrete Corrugatced CorrugaFed
Metal Pipe Metal Pipe
Steel
Sedimentation none yes none yes no no
Condition fair good fair good good good
Appro-mmate 370 does not does not 600 245 195
Capacity (cfs) overtop overtop
Return
Interval of 50-100 >500 100-500 10-50 2-5 10-50

Overtop
(years)

cfs = cubic feet per second

Many of the stream crossings do not have adequate capacity to pass the 100-year flood flow without
overtopping. Of specific note are the Colby Road crossing and the Stony Brook Road at Rosewood Lane
crossing, both of which have very limited capacities relative to the predicted 100-year flows. These
estimations are based upon current conditions with no sediment blockages; further reduction of the

waterway opening from deposited sediment would further reduce their hydraulic capacity.

A Flood Evacuation Route has been designated between the population center of Middleburgh and the
Rock Road Chapel shelter. This route passes through the project area, running north on NY Route 30
from Middleburgh, turning right on Stony Brook Road for 1.1 miles, and bearing left on Colby Road. This
route passes over the NY Route 30 bridge, the Stony Brook Road culvert at Rosewood Lane, and the
Colby Road culvert. An evacuation route map is included in Appendix E.




4.0

4.1

REPAIR AND RESTORATION DESIGN RECOMMENDATIONS

The field assessment and hydraulic analysis of the Stony Brook corridor as described above were
used to identify areas along the brook that caused issues relative to flooding, excessive
sediment accumulation, undersized roadway crossings, failing banks, or other maintenance
concerns. These areas were designated Areas No. 1 through 7. Figure 4-1 presents these areas
on a regional index plan. Once the issues affecting each area were identified, a conceptual
design was developed in an attempt to mitigate those issues.

While individual concepts were developed for each area, some generalized strategies can be
employed for the entire watershed, specifically relative to sediment management.

Sediment Management

Sediment accumulation can raise the elevation of the streambed and reduce flood conveyance.
A natural reaction to this occurrence is typically to excavate as much sediment from the affected
area as possible. Anecdotal reports indicate that overexcavation is likely to have occurred at
varying points in Stony Brook, and based upon the sediment load identified during the field
investigation, accumulation is likely to continue. A long-term management plan should be
developed such that future accumulation of sediment can be dealt with appropriately and
without causing further damage or instability to the stream corridor.

Overwidening or overdeepening of a channel through overly aggressive dredging has the
potential to:

e isolate a stream from its natural floodplain

e initiate head cutting in the channel

e destabilize banks

e expose fine-grained silts and clays to erosion

o foster poor sediment transport

e result in low habitat quality

e promote additional downstream sediment deposition

A sediment maintenance program would involve the development of standards to delineate
how, when, and to what dimensions sediment excavation should be performed. It will also
require the proper regulatory approval as well as budgetary considerations to allow the work to
be funded on an ongoing or as-needed basis as prescribed by the standards to be developed.

Conditions in which active sediment management should be considered include:

e Situations where the channel is confined without space in which to laterally migrate
e For the purpose of infrastructure protection

e At bridge openings where hydraulic capacity has been compromised

e Inreaches with low habitat value
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4.2

In cases where sediment management of the stream channel is necessary, a methodology
should be developed that would allow for proper channel sizing and slope. The following
guidelines are provided:

1. Maintain the original channel slope and do not overly deepen or widen the channel.
Excavation should not extend beyond the channel's estimated bankfull width unless it is
to match an even wider natural channel.

2. Sediment management should be limited in volume to either a single flood's deposition
or to the watershed's annual sediment yield in order to preclude downstream bed
degradation from lack of sediment.

3. Excavation of fine-grain sediment releases turbidity. Best available practices should be
followed to control sedimentation and erosion.

4. Sediment excavation requires regulatory permits. Prior to initiation of any in-stream
activities, New York State Department of Environmental Conservation should be
contacted, and appropriate local, state, and federal permitting should be obtained.

5. Disposal of excavated sediments should always occur outside of the floodplain. If such
materials are placed on the adjacent bank, they will be vulnerable to remobilization and
redeposition during the next large storm event.

6. No sediment excavation should be undertaken in areas where rare or endangered
species are located.

When excavation of depositional areas is necessary, it should be undertaken in a manner that
maintains channel stability, avoiding overwidening and/or overdeepening the channel.
Development of sediment management standards is recommended to provide guidance to
contractors and local municipal and county public works departments on how to maintain
proper channel sizing and slope as well as the application of best practices.

Localized Channel Repair, Stabilization, and Restoration Areas

A preliminary list of potential channel repairs and conceptual design alternatives for each
designated area along Stony Brook is found in Table 4-1 below.
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TABLE 4-1
Localized Channel Repair, Stabilization, and Restoration Areas

Entire e Development of sediment management standards to guide removal of sediment and
watercourse proper channel sizing
e Installation of rock vane structures to improve sediment transport upstream of
Area 1 32+00 - Frisbieville Road culvert
14+50 e Develop guidelines for removal of sediments upstream of NY Route 30 bridge.

o Replacement of undersized culvert at Frisbieville Road (STA 19+75)
39450 — e Installation of rock vane structures to improve sediment transport upstream of NY
Area 2 Route 30 bridge

44+00 ] .

e Removal of sidecast sediments
o Develop guidelines for removal of sediments upstream of Stony Brook Road culvert.
e Installation of rock vane structures to improve sediment transport upstream of Stony

Area 3 4:;580_ Brook Road culvert
e Replacement of undersized culvert at Stony Brook Road (STA 60+50)
e Removal of sidecast sediments
e Installation of grade control to arrest channel incision and prevent additional incision
between STA 102+00 and STA 73+50
70+00 — . . . .
Area 4 82+00 e Repair and restacking of stacked rock revetment wall and installation of grade control

at STA 81+50
e Roughening of channel with random boulder placement.
e Bank failure repair and relocation of channel away from toe of slope between STA

Area 5 86+00 - 94+50 and 96+00
99+00 ) .
e Roughening of channel with random boulder placement
e Installation of grade control to arrest channel incision and prevent additional incision
100450 — between STA 113+00 and STA 108+50

Area 6 e Bank failure repair and relocation of channel away from toe of slope at STA 112+50,
114+00 . )

where bank failure potentially threatens a garage or barn at 132 Colby Road

e Roughening of channel with random boulder placement

e Installation of grade control to arrest channel incision and prevent additional incision

134400 — between STA 152+00 and STA 139+00

Area 7 150400 e Bank failure repair and relocation of channel away from toe of slope at STA 139+00
and STA 148+00, where bank failures threaten Stony Brook Road

e Roughening of channel with random boulder placement

The following table summarizes the two culverts that were recommended for replacement
along Stony Brook and the size and type of proposed replacement structures. The replacements
were designed to pass a 100-year flow.
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TABLE 4-2
Proposed Culvert Replacements

7'6"H x 12'W Galvanized Twin 8'H x 10'W Concrete

Area 1l | Frisbieville Road Steel Pipe Arch Box

Twin 5'H x 20'W Concrete

Area 3 | Stony Brook Road | 5'H x 10'W Concrete Box Box

The following table summarizes the concept design areas identified above relative to their
estimated costs (for design and construction) and their relative priority (based upon the
potential benefits to property, structures, and infrastructure). Estimated costs provided are a
preliminary engineer’s opinion of probable design and construction costs, which will require
refinement as site investigations and borings are undertaken and design plans are advanced.

TABLE 4-3
Proposed Conceptual Alternatives, Cost, and Priority

Install rock vane structures and replace

Area 1 undersized culvert at Frisbieville Road. »950,000 Medium
Area 2 Install rock vane structures. $370,000 Low
Area 3 Install rock vane structures and replace $970,000 High

undersized culvert at Stony Brook Road.

Install grade control structure, repair rock
Area 4 revetment wall, and roughen channel with $400,000 Medium
random boulder placement.

Relocate channel away from toe of slope,

A
reas stabilize bank, and roughen channel.

$280,000 Low

Relocate channel away from toe of slope,
Area 6 stabilize bank, install grade control structure in $310,000 High
bed, and roughen channel.

Relocate channel away from toe of slope,
Area 7 stabilize bank, install grade control structure in $580,000 High
bed, and roughen channel.
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Field Assesment and Sediment Characterization
Stony Brook Flood Mitigation Assessment
Schoharie, New York

MMI #4805-04

PHOTOS TAKEN ON SEPTEMBER 9 AND OCTOBER 13, 2015

Photo 1: STA:154+50 — 5-foot CMP under Stony Brook Road



Photo 2: STA: 152+00 — High bank failure on right bank across channel from home on Stony Brook Road

Photo 3: STA: 145+50 — High bank failure along right bank, causing trees to fall into channel



Photo 4: STA: 139+00 along left bank threatens Stony Brook Road

Photo 5: STA: 131+00 — Woody debris jam



Photo 6: STA: 132+00 to 126+00 — Deeply incised channel



Photo 7: STA: 119+50 to 113+00 — bedrock acting as grade control in channel bed

Photo 8: STA: 112+50 - High bank failure potentially threatens barn on Colby Road



Photo 9: STA: 113+00 to 108+50 — Deeply incised channel through former pasture

Photo 10: STA: 105+75 — 7 foot diameter CMP under Colby Road



Photo 11: STA: 101+00 — Culvert on tributary, where incision on Stony Brook channel has run up the tributary,
resulting in a drop culvert.

Photo 12: STA:83+00 to 81+50 — Dry-stacked rock wall supporting Stony Brook Road being undermined and
damaged by floods



Photo 13: STA:102+00 to 73+50 — Deeply incised and downcutting channel, steep and
unstable banks (sediment source)

Photo 14: STA:70+50 to 60+50 — Sediment deposition area. Historic dredging shows sidecast berms along banks
from a recent dredge event, and a historic dredge event (based upon vegetation growth)



Photo 15: STA:62+00 — Sediment deposition area, no recent dredging seen. Bankfull channel full to top of
banks.

Photo 16: STA: 60+50 — Upstream of Stony Brook Road culvert



Photo 17: STA:60+50 — Sediment deposition inside Stony Brook culvert

Photo 18: STA 60+00 — Post-dredged reach below Stony Brook culvert



Photo 19: STA: 51+00 to 48+00 — Bedrock channel bed and change in vertical grade

Photo 20: STA 48+00 — Looking upstream at bedrock waterfall/grade control



Photo 21: STA 48+00 — Looking downstream from bedrock grade control at highly incised
and downcutting channel

Photo 22: STA 45+00 — Eroding and unstable banks caused by downcutting channel



Photo 23: STA: 40+00 to 41+00 — Bedrock channel bed and change in vertical grade

Photo 24: STA: 40+40 - Private driveway bridge



Photo 25: STA: 38+00 Bedrock in channel upstream of Route 30

Photo 26: STA: 37+00 — Vegetated sediment bar where aggrading sediment accumulates upstream of
Route 30 bridge.



Photo 27: STA 36+50 — Route 30 bridge

Photo 28: STA: 36+00 — Downstream of Route 30 bridge



Photo 29: STA 36+00 — Channel looking downstream of Route 30 bridge.

Photo 30: STA 22+00 along Frisbieville Road



Photo 31: STA 20+00 — Sediment deposition area. Historic dredging shows sidecast berms along banks from a
recent dredge event, and a historic dredge event (based upon vegetation growth)

Photo 32: STA: 19+75 - Frisbieville Road culvert, upstream end



Photo 33: STA: 19+00 — Frisbieville Road culvert, downstream end

Photo 34: Photo provided by landowner, taken during June 2013 flood event



Photo 35: Photo provided by landowner, taken during June 2013 flood event

Photo 36: Photo provided by landowner, taken during June 2013 flood event
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Project Information

Particle Distribution (%)

Project Name Stony Brook silt/clay 0
Project Number  4805-04 sand 0
Stream / Station | Stony Brook 17+00 gravel 68
Town, State Schoharie, NY cobble 32
Sample Date 9/9/2015 boulder 0
Sampled By MCB bedrock 0
Sample Method ~ Wolman Pebble Count
Sample Site Descriptions by Observations Particle Sizes (mm)
|Channel type D16 12
Misc. Notes Downstream of Frisbieville Road D35 19
Heavily armored bed, cobble sediment transported from upstream D50 31
D84 85
D95 144
(Bunte and Abt, 2001)
Size Limits (mm) Percent Cumulative
Particle Name lower upper Tally Count Passing % Finer F-T Particle Sizes (mm)
silt/clay 0 0.063 0.0 0.0 F-T n-value 0.5
very fine sand 0.063 0.125 0.0 0.0 D16 3.2
fine sand 0.125 0.250 0.0 0.0 D5 0.3
medium sand 0.250 | 0.500 0.0 0.0 (Fuller and Thompson, 1907)
coarse sand 0.500 1 0.0 0.0
very coarse sand 1 2 0.0 0.0 D (mm) of the largest
very fine gravel 2 4 1 1 1.9 1.9 mobile particles on bar
fine gravel 4 5.7 11 2 3.8 5.7
fine gravel 5.7 8 1 1 1.9 7.5
medium gravel 8 11.3 111 4 7.5 15.1
medium gravel 11.3 16 1111111 7 13.2 28.3
coarse gravel 16 226 1111111 7 13.2 41.5
coarse gravel 22.6 32 11111 5 9.4 50.9 Mean
very coarse gravel 32 45 11111 5 9.4 60.4
very coarse gravel 45 60 1111 4 7.5 67.9
small cobble 60 90 1111111111 10 18.9 86.8 Riffle Stability Index (%)
medium cobble 90 128 1111 4 7.5 94.3 | |
large cobble 128 180 |1 1 1.9 96.2 (Kappesser, 2002)
very large cobble 180 256 |11 2 3.8 100.0
small boulder 256 362 0.0 100.0 Notes
small boulder 362 512 0.0 100.0
medium boulder 512 1024 0.0 100.0
large boulder 1024 2048 0.0 100.0
very large boulder 2048 4096 0.0 100.0
bedrock 4096 - 0.0 100.0
(Wenthworth, 1922) Total | 53 100.0 -
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Project Information

Particle Distribution (%)

Project Name
Project Number
Stream / Station
Town, State
Sample Date
Sampled By
Sample Method

Stony Brook

4805-04

Stony Brook 32+50
Schoharie, NY
9/9/2015

MCB

Wolman Pebble Count

silt/clay
sand
gravel
cobble
boulder
bedrock

0
0
73
27
0
0

Sample Site Descriptions by Observations

Particle Sizes (mm)

|Channel type D16 5
Misc. Notes Downstream of Route 30 Bridge D35 11
Heavily armored bed, cobble sediment transported from upstream D50 32
D84 91
D95 119
(Bunte and Abt, 2001)
Size Limits (mm) Percent Cumulative
Particle Name lower upper Tally Count Passing % Finer F-T Particle Sizes (mm)
silt/clay 0 0.063 0.0 0.0 F-T n-value 0.5
very fine sand 0.063 0.125 0.0 0.0 D16 3.3
fine sand 0.125 0.250 0.0 0.0 D5 0.3
medium sand 0.250 | 0.500 0.0 0.0 (Fuller and Thompson, 1907)
coarse sand 0.500 1 0.0 0.0
very coarse sand 1 2 0.0 0.0 D (mm) of the largest
very fine gravel 2 4 11111 5 10.4 10.4 mobile particles on bar
fine gravel 4 5.7 1111 4 8.3 18.8
fine gravel 5.7 8 11 2 4.2 22.9
medium gravel 8 11.3 1111111 7 14.6 37.5
medium gravel 11.3 16 1 1 2.1 39.6
coarse gravel 16 226 111 3 6.3 45.8
coarse gravel 22.6 32 11 2 4.2 50.0 Mean
very coarse gravel 32 45 11111 5 10.4 60.4
very coarse gravel 45 60 111111 6 12.5 72.9
small cobble 60 90 11111 5 10.4 83.3 Riffle Stability Index (%)
medium cobble 90 128 1111111 7 14.6 97.9 | |
large cobble 128 180 |1 1 2.1 100.0 (Kappesser, 2002)
very large cobble 180 256 0.0 100.0
small boulder 256 362 0.0 100.0 Notes
small boulder 362 512 0.0 100.0
medium boulder 512 1024 0.0 100.0
large boulder 1024 2048 0.0 100.0
very large boulder 2048 4096 0.0 100.0
bedrock 4096 - 0.0 100.0
(Wenthworth, 1922) Total | 48 100.0 -
Particle Size Histogram Gradation Curve
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Project Information

Particle Distribution (%)

Project Name Stony Brook silt/clay 0
Project Number  4805-04 sand 0
Stream / Station | Stony Brook 58+00 gravel 43
Town, State Schoharie, NY cobble 45
Sample Date 9/9/2015 boulder 12
Sampled By MCB bedrock 0
Sample Method ~ Wolman Pebble Count
Sample Site Descriptions by Observations Particle Sizes (mm)
|Channel type D16 17
Misc. Notes Downstream of Route 30 Bridge D35 52
Heavily armored bed, cobble sediment transported from upstream D50 77
D84 234
D95 360
(Bunte and Abt, 2001)
Size Limits (mm) Percent Cumulative
Particle Name lower upper Tally Count Passing % Finer F-T Particle Sizes (mm)
silt/clay 0 0.063 0.0 0.0 F-T n-value 0.5
very fine sand 0.063 0.125 0.0 0.0 D16 7.8
fine sand 0.125 0.250 0.0 0.0 D5 0.8
medium sand 0.250 | 0.500 0.0 0.0 (Fuller and Thompson, 1907)
coarse sand 0.500 1 0.0 0.0
very coarse sand 1 2 0.0 0.0 D (mm) of the largest
very fine gravel 2 4 0.0 0.0 mobile particles on bar
fine gravel 4 5.7 1 1 1.2 1.2
fine gravel 5.7 8 111111 6 7.3 8.5
medium gravel 8 11.3 111 3 3.7 12.2
medium gravel 11.3 16 111 3 3.7 15.9
coarse gravel 16 226 1 1 1.2 17.1
coarse gravel 22.6 32 11111 5 6.1 23.2 Mean
very coarse gravel 32 45 1111 4 4.9 28.0
very coarse gravel 45 60 111111111111 12 14.6 42.7
small cobble 60 90 1111111111 10 12.2 54.9 Riffle Stability Index (%)
medium cobble 90 128 111111 6 7.3 62.2 | |
large cobble 128 180 111111111 9 11.0 73.2 (Kappesser, 2002)
very large cobble 180 256 111111111111 12 14.6 87.8
small boulder 256 362 111111 6 7.3 95.1 Notes
small boulder 362 512 111 3 3.7 98.8
medium boulder 512 1024 1 1 1.2 100.0
large boulder 1024 2048 0.0 100.0
very large boulder 2048 4096 0.0 100.0
bedrock 4096 - 0.0 100.0
(Wenthworth, 1922) Total | 82 100.0 -
Particle Size Histogram Gradation Curve
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APPENDIX C

HEC-RAS OUTPUT



HEC-RASVersion 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, Cdlifornia

X X XXXXXX  XXXX XXXX XX XXXX

X XX X X X X XX X

X XX X X X X X X

XXXXXXX XXXX X XXX XXXX  XXXXXX  XXXX

X XX X XX X X X

X XX X X X X X X X

X X XXXXXX  XXXX X X X X XXXXX
PROJECT DATA

Project Title: Stony Brook
Project File : StonyBrook.prj
Run Date and Time: 11/12/2015 1:35:41 PM

Project in English units

PLAN DATA

Plan Title: ExCond Plan
Plan File : w:\Design\4805-04-DE\Comps\HEC-RA S\Current\StonyBrook.p01

Geometry Title: ExCond - 2015 LIDAR
Geometry File : w:\Design\4805-04-DE\Comps\HEC-RA S\Current\StonyBrook.g01

Flow Title : ExCond Streamstats
Flow File : w:\Design\4805-04-DE\Comps\HEC-RA S\Current\StonyBrook.f01

Plan Summary Information:

Number of: Cross Sections= 307 Multiple Openings = 0
Culverts 6 Inline Structures = 0
Bridges O Latera Structures= 0

Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance= 0.01

M aximum number of iterations =20

Maximum difference tolerance = 0.3

Flow tolerance factor = 0.001
Computation Options

Critical depth computed only where necessary



Conveyance Calculation Method: At breaksin n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime:  Mixed Flow

FLOW DATA

Flow Title: ExCond Streamstats

Flow File : w:\Design\4805-04-DE\Comps\HEC-RA S\Current\StonyBrook.f01

Flow Data (cfs)

River Reach RS Bankfull 2-yr

STONY BROOK CENTSTONY BROOK CENT15650
ST OI?IZ(SBROOK CENTSTONY BROOK CENT15500
ST Ol:\)’|7YsBROOK CENTSTONY BROOK CENT15400
ST OISIL\l(lBROOK CENTSTONY BROOK CENT12400
ST Olé\glioBROOK CENTSTONY BROOK CENT10650
ST OI\IS\ZQBROOK CENTSTONY BROOK CENT10050
ST O&I%Z%ROOK CENTSTONY BROOK CENT6100
ST Ole\?OBROOK CENTSTONY BROOK CENT3700
ST OEEZBROOK CENTSTONY BROOK CENT2000

Boundary Conditions

River Reach Profile Upstream

STONY BROOK CENTSTONY BROOK CENTBankfull

STONY BROOK CENTSTONY BROOK CENT2-yr
STONY BROOK CENTSTONY BROOK CENT10-yr
STONY BROOK CENTSTONY BROOK CENTS0-yr
STONY BROOK CENTSTONY BROOK CENT100-yr
STONY BROOK CENTSTONY BROOK CENTS500-yr

SUMMARY OF MANNING'SN VALUES
River:STONY BROOK CENT

Reach River Sta. nl n2 n3

10-yr 50-yr
123 43
123 43
189 73
237 95
245 100
277 116
309 133
347 155
349 156

Downstream

Norma S=0.049
Norma S=0.049
Normal S=0.049
Normal S=0.049

Norma S=0.049

Norma S=0.049

107

107

182

240

252

292

334

387

389

100-yr 500-yr

198

198

336

441

462

535

611

706

711

Norma S=0.008

Normal S= 0.008
Norma S=0.008
Normal S=0.008

Normal S=0.008
Normal S= 0.008

245

245

417

546

573

663

756

873

879



STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

15650
15600
15550
15500
15450
15400
15350
15300
15250
15200
15150
15100
15050
15000
14950
14900
14850
14800
14750
14700
14650
14600
14550
14500
14450
14400
14350
14300
14250
14200
14150
14100
14050
14000
13950
13900
13850
13800
13750
13700
13650
13600
13550
13500
13450
13400
13350
13300
13250
13200
13150
13100
13050

Culv
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

13000
12950
12900
12850
12800
12750
12700
12650
12600
12550
12500
12450
12400
12350
12300
12250
12200
12150
12100
12050
12000
11950
11900
11850
11800
11750
11700
11650
11600
11550
11500
11450
11400
11350
11300
11250
11200
11150
11100
11050
11000
10950
10900
10850
10800
10750
10700
10650
10575
10550
10500
10450
10400
10350

Culv
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

10300
10250
10200
10150
10100
10050
10000
9950
9900
9850
9800
9750
9700
9650
9600
9550
9500
9450
9400
9350
9300
9250
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9050
9000
8950
8900
8850
8800
8750
8700
8650
8600
8550
8500
8450
8400
8350
8300
8250
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8100
8050
8000
7950
7900
7850
7800
7750
7700
7650
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STONY BROOK CENT
STONY BROOK CENT
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

2200
2150
2100
2050
2000
1975
1950
1900
1850
1800
1750
1700
1650
1600
1550
1500
1450
1400
1350
1300
1250
1200
1150
1100
1050
1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100
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SUMMARY OF REACH LENGTHS

River: STONY BROOK CENT

Reach River Sta.

Left Channd
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

15650
15600
15550
15500
15450
15400
15350
15300
15250
15200
15150
15100
15050
15000
14950
14900
14850
14800
14750
14700
14650
14600
14550
14500
14450
14400
14350
14300
14250
14200
14150
14100
14050
14000
13950
13900
13850
13800
13750
13700
13650
13600
13550
13500
13450
13400
13350
13300
13250
13200
13150
13100
13050
13000

50
50
50
100
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50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
50
100

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
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12900
12850
12800
12750
12700
12650
12600
12550
12500
12450
12400
12350
12300
12250
12200
12150
12100
12050
12000
11950
11900
11850
11800
11750
11700
11650
11600
11550
11500
11450
11400
11350
11300
11250
11200
11150
11100
11050
11000
10950
10900
10850
10800
10750
10700
10650
10575
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10500
10450
10400
10350
10300
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10250
10200
10150
10100
10050
10000
9950
9900
9850
9800
9750
9700
9650
9600
9550
9500
9450
9400
9350
9300
9250
9200
9150
9100
9050
9000
8950
8900
8850
8800
8750
8700
8650
8600
8550
8500
8450
8400
8350
8300
8250
8200
8150
8100
8050
8000
7950
7900
7850
7800
7750
7700
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7600
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7550
7500
7450
7400
7350
7300
7250
7200
7150
7100
7050
7000
6950
6900
6850
6800
6750
6700
6650
6600
6550
6500
6450
6400
6350
6300
6250
6200
6150
6100
6050
6000
5950
5900
5850
5800
5750
5700
5650
5600
5550
5500
5450
5400
5350
5300
5250
5200
5150
5100
5050
5000
4950
4900

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
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50
50
50
50
50
50
50
50
50
50
50
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50
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50
50
50
50
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4850
4800
4750
4700
4650
4600
4550
4500
4450
4400
4350
4300
4250
4200
4150
4100
4040
4000
3950
3900
3850
3800
3750
3700
3650
3600
3550
3500
3450
3400
3350
3300
3250
3200
3150
3100
3050
3000
2950
2900
2850
2800
2750
2700
2650
2600
2550
2500
2450
2400
2350
2300
2250
2200

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
100
Culvert
50
50
50
50
50
50
100
Culvert
50
50
50
50
50
50
50
50
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STONY BROOK CENT 2150 50 50 50

STONY BROOK CENT 2100 50 50 50
STONY BROOK CENT 2050 50 50 50
STONY BROOK CENT 2000 50 50 50
STONY BROOK CENT 1975 Culvert

STONY BROOK CENT 1950 50 50 50
STONY BROOK CENT 1900 50 50 50
STONY BROOK CENT 1850 50 50 50
STONY BROOK CENT 1800 50 50 50
STONY BROOK CENT 1750 50 50 50
STONY BROOK CENT 1700 50 50 50
STONY BROOK CENT 1650 50 50 50
STONY BROOK CENT 1600 50 50 50
STONY BROOK CENT 1550 50 50 50
STONY BROOK CENT 1500 50 50 50
STONY BROOK CENT 1450 50 50 50
STONY BROOK CENT 1400 50 50 50
STONY BROOK CENT 1350 50 50 50
STONY BROOK CENT 1300 50 50 50
STONY BROOK CENT 1250 50 50 50
STONY BROOK CENT 1200 50 50 50
STONY BROOK CENT 1150 50 50 50
STONY BROOK CENT 1100 50 50 50
STONY BROOK CENT 1050 50 50 50
STONY BROOK CENT 1000 50 50 50
STONY BROOK CENT 950 50 50 50
STONY BROOK CENT 900 50 50 50
STONY BROOK CENT 850 50 50 50
STONY BROOK CENT 800 50 50 50
STONY BROOK CENT 750 50 50 50
STONY BROOK CENT 700 50 50 50
STONY BROOK CENT 650 50 50 50
STONY BROOK CENT 600 50 50 50
STONY BROOK CENT 550 50 50 50
STONY BROOK CENT 500 50 50 50
STONY BROOK CENT 450 50 50 50
STONY BROOK CENT 400 50 50 50
STONY BROOK CENT 350 50 50 50
STONY BROOK CENT 300 50 50 50
STONY BROOK CENT 250 50 50 50
STONY BROOK CENT 200 50 50 50
STONY BROOK CENT 150 50 50 50

STONY BROOK CENT 100

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: STONY BROOK CENT

Reach River Sta.  Contr. Expan.
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

15600
15550
15500
15450
15400
15350
15300
15250
15200
15150
15100
15050
15000
14950
14900
14850
14800
14750
14700
14650
14600
14550
14500
14450
14400
14350
14300
14250
14200
14150
14100
14050
14000
13950
13900
13850
13800
13750
13700
13650
13600
13550
13500
13450
13400
13350
13300
13250
13200
13150
13100
13050
13000
12950
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

12900
12850
12800
12750
12700
12650
12600
12550
12500
12450
12400
12350
12300
12250
12200
12150
12100
12050
12000
11950
11900
11850
11800
11750
11700
11650
11600
11550
11500
11450
11400
11350
11300
11250
11200
11150
11100
11050
11000
10950
10900
10850
10800
10750
10700
10650
10575
10550
10500
10450
10400
10350
10300
10250

Culv

PRl RRRrRrRRRrRrRRRRERrRRRrRrRRRRrRrRRRrRrRrRRRERrRRRRRRRRRRRRRRPR



STONY BROOK CENT
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

10200
10150
10100
10050
10000
9950
9900
9850
9800
9750
9700
9650
9600
9550
9500
9450
9400
9350
9300
9250
9200
9150
9100
9050
9000
8950
8900
8850
8800
8750
8700
8650
8600
8550
8500
8450
8400
8350
8300
8250
8200
8150
8100
8050
8000
7950
7900
7850
7800
7750
7700
7650
7600
7550
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

7500
7450
7400
7350
7300
7250
7200
7150
7100
7050
7000
6950
6900
6850
6800
6750
6700
6650
6600
6550
6500
6450
6400
6350
6300
6250
6200
6150
6100
6050
6000
5950
5900
5850
5800
5750
5700
5650
5600
5550
5500
5450
5400
5350
5300
5250
5200
5150
5100
5050
5000
4950
4900
4850
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT

4800
4750
4700
4650
4600
4550
4500
4450
4400
4350
4300
4250
4200
4150
4100
4040
4000
3950
3900
3850
3800
3750
3700
3650
3600
3550
3500
3450
3400
3350
3300
3250
3200
3150
3100
3050
3000
2950
2900
2850
2800
2750
2700
2650
2600
2550
2500
2450
2400
2350
2300
2250
2200
2150
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STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
STONY BROOK CENT
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