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Agenda

 Dam & Road Stream Crossing 
Impacts

 Assessment Efforts/Data Collected

 Uses of Data Available Information
 Assistance Resources 



Inventory
What is Considered an Aquatic 
Barrier?

Dams
• Manmade structures built to 

impound water
• Includes large and small 

unregulated structures, diversion 
structures, lowhead dams

• Includes information on passability

Assessed Road-Stream Crossings
• Manmade structures built to pass 

water under a road
• Includes culverts, fords, slabs, low 

water crossings, bridges
• Includes structures considered 

passable and impassable

Waterfalls
• Natural rock/bedrock structures 
• Based on USGS National Dataset
• Not used to prioritize, but to break 

network and calculate miles opened.
• Includes structures considered 

passable and impassable



~124,000 Road Stream 
Crossings

There are a LOT of 
crossings…

Approximately 40% 
Have been assessed
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Ecological Impact

US Forest Service Stream Simulation Manual
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Figure credit: USFS Stream Simulation Manual



The problem with road-stream crossings
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• Road-stream Crossings (i.e. culverts 
and bridges) are generally undersized

• Causes flooding and road 
damage/closures

• Cuts off access to homes 
communities and resources

• Aging infrastructure increases the risk 
of failure and flood impacts

• Often a source of scour and erosion & 
disrupt streamflow and sediment 
transport

Increasing storm event intensity increases this problem



Perched (Free Fall)

Too Fast Too Shallow

Combo

Problem 
Examples
=  Undersized  
=  Impassable 
=  Poor Condition
=  Erosion 
Bad culvert in one is often 
a bad culvert in all



Common challenges for municipalities
Lack of capacity

Restricted internal budgets

Lack of funding or ability to apply 
for external funds 
Lack of training/knowledge on 
proper stream crossing design

No inventory/prioritization or 
long-term plans 



North Atlantic Aquatic Connectivity 
Collaborative (NAACC)

• Started in 2015
• Developed protocol, electronic data form, scoring system
• In person and online trainings
• Web based tool, mapper, and data for prioritization/assessment 
• Assessments for Aquatic Organism Passage (AOP)
• Data collected has many other potential uses

The North Atlantic Aquatic Connectivity Collaborative (NAACC) is a 
network of individuals focused on improving aquatic connectivity 
across a thirteen-state region, from Maine to West Virginia. 

*Expanding to National Program* 



NAACC Assessment Modules



>50% are aquatic organism barriers 

~75% of culverts are undersized – 
using Cornel Culvert Capacity 

Model

**Only 1/3 of NYS Crossings Assessed**

~40,000 assessed
28% No AOP *  barriers 

35% Reduced AOP    

         partial barriers

19% Full AOP     

     (Almost all Bridges)

* Aquatic Organism Passage



Field Data Collected

Crossing Data:
• Dimensions (Inlet/Outlet), Road Height
• Crossing Type, Shape, Headwalls/Wingwalls
• Condition, Photos

Additional Metrics
• Outlet Drop
• Scour Pool Size, Type
• Physical Barriers/Blockages
• Deformation, Constriction
• Substrate Type/Coverage

Data Uploaded to Database: Automatically scores AOP
• Full AOP, Reduced AOP, No AOP
• AOP Score (0.0 to 1.0), Barrier Severity



 National Aquatic Barrier Inventory & Prioritization Tool
 Inventory, Mapper and Prioritization Metrics
 Provides filters, statistics & additional attributes in datasets

 Taking over database management this year

https://aquaticbarriers.org/ 

https://aquaticbarriers.org/




Great Lakes Barriers:

Dams: 2,888

Road Stream Crossings: 29,902

Estimated Dams: 2,184

Waterfalls: 308+







Report - Village of Mexico 
Little Salmon River Dam

Report - Village of Mexico 
Little Salmon River Dam



Municipal roads and crossings 
Municipal DPW and County DPW/DOT account 
for and maintain ~60%  of roadways in NY

A major portion of most municipal budgets goes 
towards stream crossing (culvert & bridge) 
repairs and maintenance

Most flood/roadway damage is responsibility of 
the DPW/DOT to repair

These repairs usually come from internal 
budgets



Municipal Resource/Asset Inventory
• Identify Culverts
• Road Stream Crossing Management Plan
• County Emergency Management Plans

Collected Data Used to: Identify Crossings that are….
• Undersized, impassable, damaged/failing or poor 

condition  
• Obtaining Funding/Justification
• Grant Applications
• Permit Applications
• Engineering Design

Why care about assessment data?
HISTORY

Is: Simple Hydrology & Hydraulics Analysis
 
Is Not: HEC-RAS, Design/Engineered 



Tools and Data

Developing Online Mapping Dashboard: 
◦ Interactive Mapper to visualize, download, sort crossing and habitat 

data to assist with Grant Applications, Designs, Permits, and 
Documentation…

◦ Ownership/Jurisdiction
◦ Estimated Flood Flows & Crossing Capacity (maximum passable storm 

event), Ideal Crossing Dimensions (to meet DEC Bridge and Culvert 
Guidelines), 

◦ Permits Required, Funding Sources
◦ Trout/Fish or other important ecological areas or species
• NYS Department of Environmental Conservation, NYS Department of 

Transportation, FEMA, United States Fish and Wildlife Service, The 
Nature Conservancy, Trout Unlimited and more.

ArcGIS StoryMap: Interactive document 
and maps…

• Introduction & Inventory 

• AOP

• Habitat

• Hydrology & Hydraulics

• Culvert Parameters

**If this information is needed /useful, please let us know**__        



How can we tackle this BIG problem
Build capacity at all levels
Municipalities/DPW/DOT
 Project managers, engineers/consultants, contractors
 Community/watershed planners
 Agency staff
Fill knowledge gaps
 Provide trainings 
 Fill data gaps in assessments & prioritizations
Obtain or guide funding
 Develop tools for bridging gaps
 Funding planning design/engineering
 Group projects together to lessen administrative burden

**Requires big coordination effort at all levels**



• Additional Technical Design Tools, Methods, 
Assistance

• Create Mapping Tool/Dashboard for NYS…  
• AND trainings on developing grant application, 

project estimates, rough design using data

• Workshops and Trainings for Contractors, 
Municipalities, Floodplain Managers/Code 
Enforcement, Conservation Agencies, 
Engineers

• Regional Priority Project Collaboration

Moving Forward….

 Project Identification/Inventory
 Engineering/Design
 Funding/Grant Management
 Construction & Implementation
 Permit Assistance



Contact: 

Jared Popoli 
jp2537@cornell.edu

Restoration Hydrologist
New York State Water Resources Institute

Department of Biological & Environmental Engineering
B60 Riley-Robb Hall, Cornell University

https://wri.cals.cornell.edu

Thoughts? Questions?

Comments?

mailto:jp2537@cornell.edu
https://wri.cals.cornell.edu/




Funding Opportunities….
• NYS Environmental Bond Act Funding Finder – Online Mapper for Funding Opportunities by area 

https://environmentalbondact.ny.gov/pages/funding-opportunities 

• NYS DEC Water Quality Improvement Program (WQIP)

https://environmentalbondact.ny.gov/pages/funding-opportunities
https://environmentalbondact.ny.gov/pages/funding-opportunities
https://environmentalbondact.ny.gov/pages/funding-opportunities


NYSDEC Water Quality 
Improvement Program (WQIP)

Implementation funding for culvert replacements
◦ Non-Agricultural Nonpoint Source Abatement 

and Control (Stream Culvert Repair and 
Replacement)

◦ Aquatic Connectivity

Maximum award amount: $2,000,000 per project

25% match required (cash or in-kind, federal 
grants)

Eligible applicants: municipalities, SWCDs, non-
profit organizations

CFA possibly opening in May, through 7/31/2026*

Outlet (before)

Outlet (after)

Trout Unlimited - WQIP Round 17
Aquatic Connectivity Project Example



NYS DEC Non Point Source 
Planning Grant Stream Culvert Repair and 

Replacement category

• Funding available for planning 
phase of projects

• Maximum award amount in 
this category is $50,000

• 10% match required
• Eligible applicants: 

municipalities, SWCDs, non-
profit organizations

• CFA possibly opening in May, 
through 7/31/2026*



Inland riverine flooding-focused studies

Still growing: new study areas are being 
considered for the future

Real-world application: specifically 
recommends projects that provide a 
meaningful impact on flooding

Pathway to funding: reports align
with Resilient Watersheds Grant and
are a strong attachment for others

RESILIENT NY PROGRAM

60 published reports
19 studies underway



Resilient NY Fact Sheets Available
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Federal Funding Opportunities
US Fish and Wildlife Service (FWS)

National Fish Passage Program (regular & BIL)
USDA Natural Resources Conservation Service (NRCS)

Conservation Innovation Grant Program, RCPP
US Environmental Protection Agency (EPA)

Urban Waters Small Grants
Five Star and Urban Waters Program
NEP Coastal Watershed Grant Program (via RAE)**

Federal Emergency Management Agency (FEMA)
Hazard Mitigation Grant Program
Flood Mitigation Assistance Program
Pre-Disaster Mitigation Grants

National Oceanic and Atmospheric Administration (NOAA)
Coastal and Marine Habitat Restoration Grant Program
Coastal Ecosystem Resiliency Grant Program

US Department of Transportation
AOP Anadromous Fish Species Program

**New or existing programs coming from the Infrastructure Investments and Jobs Act **



Funding Opportunities….
Grant Organization Amount

National Culvert Removal, Replacement, and Restoration Grants (Culvert AOP Program) USDOT
United States Department of Agriculture: Emergency Watershed Protection Program 
(EWP) NRCS

Atlantic Coastal Fish Habitat Partnership Atlantic Coastal Fish 
Habitat Partnership $200,000.00

National Fish Passage Program USFWS $250,000-$10mil

Rebuilding American Infrastructure with Sustainability and Equity (RAISE) Grant Program USDOT
$1 million rural, 
$5 million urban-
$25 million max

Bridge Investment Program – Large and Small Bridge and Planning Project USDOT

PROTECT USDOT FHA

Green Innovation Grant Program NYS EFC

National Fish & Wildlife Foundation NFWF

https://www.fhwa.dot.gov/bipartisan-infrastructure-law/culverts_fact_sheet.cfm
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nrcs.usda.gov%2Fprograms-initiatives%2Fewp-emergency-watershed-protection&data=05%7C02%7CJim.Katz%40dec.ny.gov%7Cca91c7812dde4f9b062f08dc07bc67e0%7Cf46cb8ea79004d108ceb80e8c1c81ee7%7C0%7C0%7C638393752991947622%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=zhA6LiIH6XGfM5Kx5us%2FJpCSHAHKb2DYUyDLKNTcjqU%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nrcs.usda.gov%2Fprograms-initiatives%2Fewp-emergency-watershed-protection&data=05%7C02%7CJim.Katz%40dec.ny.gov%7Cca91c7812dde4f9b062f08dc07bc67e0%7Cf46cb8ea79004d108ceb80e8c1c81ee7%7C0%7C0%7C638393752991947622%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=zhA6LiIH6XGfM5Kx5us%2FJpCSHAHKb2DYUyDLKNTcjqU%3D&reserved=0
http://www.atlanticfishhabitat.org/opportunities/funding/
https://www.grants.gov/search-results-detail/350554
https://arc-solutions.org/wp-content/uploads/2022/12/IIJA-Fact-Sheets_RAISE.pdf
https://arc-solutions.org/wp-content/uploads/2022/09/IIJA-Fact-Sheets_BIP_updated.pdf
https://arc-solutions.org/wp-content/uploads/2022/09/IIJA-Fact-Sheets_BIP_updated.pdf
https://arc-solutions.org/wp-content/uploads/2022/09/IIJA-Fact-Sheets_BIP_updated.pdf
https://www.fhwa.dot.gov/environment/sustainability/resilience/policy_and_guidance/protect_formula.pdf
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fefc.ny.gov%2Fgigp&data=05%7C02%7CJim.Katz%40dec.ny.gov%7Cca91c7812dde4f9b062f08dc07bc67e0%7Cf46cb8ea79004d108ceb80e8c1c81ee7%7C0%7C0%7C638393752991947622%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=81GGldan6t3R0LDdVNxTDe1y2rTurjnwtcDIUOUZesE%3D&reserved=0
https://www.nfwf.org/apply-grant


Grant Organization Amount
Water Quality Improvement Project (WQIP) NYSDEC

Climate Smart Communities (CSC) Grants NYSDEC $10,000-$200,000

BridgeNY NYSDOT

Non-Agricultural Nonpoint Source Planning and MS4 Mapping Grant NYSDEC Up to $50,000-$75,000

Clean Water State Revolving Fund NYS EFC

Transformational Habitat Restoration and Coastal Resilience Grants NOAA $750,000 to $10 million

Restoring Fish Passage Through Barrier Removal Grants NOAA $750,000 to $8 million

Rail and Port Grants Solicitation NYSDOT up to $10 million

Regional Conservation Partnership Program USDA NRCS
Watershed Protection and Flood Prevention Operations (WFPO) 
Program USDA NRCS

Section 206 - Aquatic Ecosystem Restoration USACE up to $10 million

Natural Resource Damage Assessment and Restoration USDOI
National Fish & Wildlife Foundation NFWF

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.dec.ny.gov%2Fpubs%2F4774.html&data=05%7C02%7CJim.Katz%40dec.ny.gov%7Cca91c7812dde4f9b062f08dc07bc67e0%7Cf46cb8ea79004d108ceb80e8c1c81ee7%7C0%7C0%7C638393752991947622%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=7U8LWIEJcAwmCRCqR%2F80DFivd6uAW2MRcFc3FACH570%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.dec.ny.gov%2Fenergy%2F109181.html&data=05%7C02%7CJim.Katz%40dec.ny.gov%7Cca91c7812dde4f9b062f08dc07bc67e0%7Cf46cb8ea79004d108ceb80e8c1c81ee7%7C0%7C0%7C638393752991947622%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=0XXLFVX18H6mnrcwSUJgDb1GumTs5X9%2F%2FLRzfggF9Mw%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.dot.ny.gov%2FBRIDGENY&data=05%7C02%7CJim.Katz%40dec.ny.gov%7Cca91c7812dde4f9b062f08dc07bc67e0%7Cf46cb8ea79004d108ceb80e8c1c81ee7%7C0%7C0%7C638393752991947622%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=7JA%2FXdvXlss0S%2FFWs0R4xyqSEevj9hLVPsh7RDHxm7I%3D&reserved=0
https://dec.ny.gov/get-involved/grant-applications/non-agricultural-nonpoint-source-planning-ms4-mapping-grant
https://dec.ny.gov/get-involved/grant-applications/non-agricultural-nonpoint-source-planning-ms4-mapping-grant
https://dec.ny.gov/get-involved/grant-applications/non-agricultural-nonpoint-source-planning-ms4-mapping-grant
https://efc.ny.gov/cwsrf
https://www.fisheries.noaa.gov/grant/transformational-habitat-restoration-and-coastal-resilience-grants
https://www.fisheries.noaa.gov/grant/restoring-fish-passage-through-barrier-removal-grants
https://www.dot.ny.gov/railgrants
https://www.nrcs.usda.gov/programs-initiatives/rcpp-regional-conservation-partnership-program/how-to-apply
https://www.nrcs.usda.gov/programs-initiatives/watershed-protection-and-flood-prevention-operations-wfpo-program
https://www.nrcs.usda.gov/programs-initiatives/watershed-protection-and-flood-prevention-operations-wfpo-program
https://www.sas.usace.army.mil/Missions/CAP/Section-206-Aquatic-Ecosystem-Restoration/
https://www.sas.usace.army.mil/Missions/CAP/Section-206-Aquatic-Ecosystem-Restoration/
https://www.sas.usace.army.mil/Missions/CAP/Section-206-Aquatic-Ecosystem-Restoration/
https://www.doi.gov/restoration
https://www.nfwf.org/apply-grant
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