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OUTLINE

 Pre Project Conditions
 Design and Cost Alternatives
 Project Funding 
 Design and Permitting Strategy
 Construction Observations and Lessons Learned

 Applicability to other infrastructure projects adjacent to streams
 Changes in NWP Permitting for roadway projects
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TIMELINE

FIRST REPORT SPRING 2012

SECOND REPORT SPRING 2013

THIRD REPORT MARCH 2014

TERRACON CONTRACT APRIL 2014

SURVEY APRIL 2014

DRILLING MAY 2014

TERRACON REPORT JULY 2014







TIMELINE

MORE SURVEY JULY 2014

CARDNO CONTRACT AUGUST 2014

CARDNO DESIGN OCT  2014

PCN TO USACOE DEC 2014

USACOE PERMIT JAN 2015

STORM MARCH 2015



March 16, 2015



March 16, 2015



March 16, 2015



March 17, 2015



TIMELINE

ROAD CLOSED MARCH 2015

CDBG FUNDING MARCH 2015

BAT HABITAT REMOVED MARCH 2015

BID DATE SET JUNE 2015

RE-BID DATE SET AUGUST 2015

CONSTRUCTION SEPT 2015



COSTS

ENGINEERING $  50,000

TERRACON  25%

CARDNO       65%

SURVEY        10%

CONSTRUCTION $181,000

TOTAL $231,000



FUNDING

WCEO $   50,000

CDBG $ 148,000

OPWC $   33,000

TOTAL $ 231,000



PROJECT GOAL

To rehabilitate approximately 275 linear feet of eroded stream bank along Twin 
Creek in order to cost effectively re-open Martz-Paullin Road while protecting the 
long term stability of the road.  

PROJECT OBJECTIVES

 Obtain regulatory permits (NEPA Exempt, Non-ODOT funded)

 Rehabilitate geomorphic features within project area using

bioengineering techniques

 Maintain structural integrity of Martz-Paullin Rd

 Reduce sheer stress on eroded banks

 Reduce sediment loading 

 Improve riparian buffer habitat

 Educate public on alternative bank restoration practices

Design Goals and Objectives
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Design and Permitting Challenges

 Existing Soils and Alluvial Properties

 Existing Road Location / RoW Issues

 Shear Stresses

 Permitting Thresholds

 Seasonal “In-Stream” Restrictions
 Mussels

 IN and NLE Bat Habitat 

 Fish Spawning 

 Construction Access / Right of Way Access

 MCD and Protected Property (Opposite bank) 

 Funding

 Ownership and Maintenance 

Project Challenges
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Project Location
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Pre-Project Aerial Photograph (2013)
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General Project SequencePre

face

• Project Planning and Development

• Ecological, Natural Resource and Cultural Assessments

• Regulatory Permitting

•Engineering and Design

• Construction

• Compliance and Monitoring

Waterway Permitting and Design Considerations for 

Infrastructure Improvement Projects



REGULATORY APPROVALS FOR WORK IN “REGULATED WATERS”

 Corps of Engineers (CWA, §404)

 Ohio EPA (CWA, § 401)

 OHPO (NHPA, Section 106)

 USFWS (ESA, Section 7)

 Ohio EPA NPDES - CGP (CWA §404)

 Floodplain Permits

 National Park Service (WSRA, Section 7a)

 ODNR Scenic Rivers (ORC §1547.82)

 ODNR / CZMA

Regulatory Approvals
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 Mean Bankfull Width (Bw)= 62.5 ft (Elev. = 665.75) 
 Mean Cross Sectional Area (A)= 425 ft2

 Mean Wetted Perimeter (Wp) = 80 ft
 Hydraulic Radius (R) = 5.14 – 5.56 ft
 Channel Slope (S) = .0038 (0.4%)
 Sheer Stress (τ = 195 N/m2, 5 lbs/Sf)

 Regulatory OHWM = Elevation 665.0
 Radius of Curvature (Rc) = 245 LF

 Rock Toe Depth: 2 - 3 feet to Thalweg
 Post Restoration Slope 1.75 : 1
 Native Bioengineering Materials

Design Vitals
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Pre Project Stream Surveys
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Longitudinal Profile & 

Cross Sections (50’ft 

intervals)



Cross Sections (12+00 – 11+50)
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Proposed Conditions (J-Hooks)
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In-Stream Structures (J-Hooks)
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Proposed Conditions (Rock Barbs)
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In-Stream Structures (Rock Barbs)
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Proposed Conditions (Bank Reconstruction)
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Native Slope Stabilization Seed Mix

Botanical Name Common Name

Pure Live Seed

Ounces/Acre

Permanent Mix

Andropogon gerardii Big Bluestem 48.00 

Bouteloua curtipendula Side-Oats Grama 16.00 

Carex spp. Prairie Sedge Mix 4.00 

Elymus canadensis Canada Wild Rye 32.00 

Elymus virginicus Virginia Wild Rye 24.00 

Panicum virgatum Switch Grass 12.00 

Schizachyrium scoparium Little Bluestem 32.00 

Sorghastrum nutans Indian Grass 32.00 

Sub-Total 200.00 

Temporary Mix:

Avena sativa Common Oat 512.00 

Lolium multiflorum Annual Rye 240.00 

Sub-Total 752.00 

Total Ounces/Acre 952.00 

Total Pounds/Acre 59.50 

Native Seeding – Slope Stabilization Mix
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Bioengineering Materials – Live Stakes 
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Bare Root Planting List

Scientific Name Common Name

Amelanchier laevis Smooth Serviceberry

Asimina triloba Pawpaw

Cercis canadensis Redbud

Cornus florida Flowering Dogwood

Cornus racemosa Gray Dogwood

Corylus americana American Hazelnut

Hamamelis virginiana Witch Hazel

Ilex verticillata Winterberry

Lindera benzoin Spicebush

Physocarpus opulifolius Ninebark

Salix exigua Sandbar Willow

Sambucus canadensis Elderberry

Viburnum prunifolium Black Haw

Live Stake Planting List

Scientific Name Common Name

Cornus sp. dogwood

Ilex verticillata Winterberry

Salix sp. willow

Sambucus canadensis Elderberry



Bioengineering Materials – Brush Layering
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Bioengineering – Soil Encapsulated Lifts
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Construction Implementation
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Channel Diversion
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Pump Around and Construction Access

17/03/2016



Key Trench, Rock Toe and Barb Installation
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Key Trench and Barb Installation
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Slope Reconstruction
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Slope Reconstruction
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Slope Reconstruction
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Turf Reinforcement Mat (Pyramat) Installation
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Deep Earth Anchor Installation
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Scour Stop and Pyramat Installation
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Top Soil Addition- During
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Top Soil Addition- After
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Erosion Control Blanket Installation
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Post Installation
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Post Installation – 3 Mon
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Ecological Assessments and SurveysPre

face

• Wetland Determination and Delineations

• Stream Assessments

• Rare, Threatened, and Endangered (RTE) Species 

Surveys

• Habitat Assessments

• Cultural and Historic Resource Evaluations

• Stormwater Pollution Prevention Planning (SWPPP)

• National Environmental Policy Act (NEPA) studies, 

and reporting

Waterway Permitting and Design Considerations for 

Infrastructure Improvement Projects



Permittingre

face

• Wetlands (jurisdictional and isolated)

• Waterways and streams

• Coastal, dune, and high risk erosion areas

• Cultural resources

• Soil erosion and sedimentation control

• Stormwater management

• Inland lakes

• Floodway and floodplain

• Rare, threatened, and endangered 

species

• Wetland and protected species mitigation

Waterway Permitting and Design Considerations for 

Infrastructure Improvement Projects

f

• State and National Scenic Rivers

• Coastal Zone Management

• Wetland and protected species 

mitigation



Determining the Critical Pathre

For most infrastructure improvements, the critical path is determined by the 

highest level and type of permit required.  The majority of all other permits will roll under or 

have a “federal nexus” to the lead permitting agency.  

For most linear projects (roads, storm / sanitary sewers, and pipelines); this will be one of 

the following:

U.S. Army Corps of Engineers – Clean Water Act – Section 404

U.S. Army Corps of Engineers – Rivers and Harbors Act – Section 10

Federal Highway Administration (FHWA) 

Federal Energy Regulatory Commission (FERC) ace

Waterway Permitting and Design Considerations for 

Infrastructure Improvement Projects



Required For:

Impacts to Jurisdictional “Waters of 

the U.S.”  The placement of fill in 

jurisdictional wetland and/or streams 

below the plane of the ordinary high 

water mark (OHWM)

Types of Permits:

Nationwide General Permits (NWPs)

Individual Permits (IPs)

U.S. Army Corps of Engineers –

Clean Water Act, Section §404 Permit
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Impacts to Jurisdictional “Waters of the U.S.”  

 The placement of fill in jurisdictional wetland and/or streams below the plane of 

the ordinary high water mark (OHWM) requires a Section 404 permit 

Ordinary High Water Mark (OHWM) Determination

17/03/2016

OHWM 

(Part 301)
Wetland 

(Part 303)

Floodplain (Part 31)

Wetland 

(Part 303)



Ohio Corps Districts

Huntington District (Lead)

Buffalo District

Pittsburgh District

U.S. Army Corps of Engineers –

Clean Water Act, Section §404 Permit
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- General Permits with typically expedited 

approvals (60-90 days)

- A total of 52 specifically activities authorized 

in the State of Ohio

- NWP 3 – Maintenance

- NWP 12 – Utility Lines

- NWP 13 – Bank Stabilization

- NWP 14 – Transportation

- NWP 27 – Aquatic Habitat Restoration

- NWP 29 – Residential Developments

- NWP 31 – Flood Control Facilities

- NWP 39 – Commercial Developments

- NWP 41 – Drainage Ditches

- NWP 43 – Stormwater Management 

Facilities

- Determine the project purpose and need  

for permit applicability

U.S. Army Corps of Engineers – Section §404 Permits

Nationwide General Permits
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- Notification Requirements

- Some always require notification:  ex. NWP 12, 29, 39

- Some have conditional notification:  ex. NWP 14, 27, 41

- Some may not require notification:  ex. NWP 3, 20

- Notification Typically Includes:

- Pre Construction Notification (PCN)

- Regulated Waters Delineation

- Demonstrate Impacts below De Minimis Thresholds

- Ex. 300 LF for perennial, intermittent and ephemeral streams

- Ex. ½ acre for wetlands

- Pre- and Post – Construction Cross Sections

- Federal Nexus Coordination

- Regional and State Specific Conditions

- Ex. Ohio EPA 401 Water Quality Certifications

U.S. Army Corps of Engineers – Section §404 Permits

Nationwide General Permits
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- Individual Permits with typical approvals 

(8-12 months)

- Typical for Impacts that:

- Exceed 300 LF of Stream Bed 

- Exceed ½ acre of Jurisdictional Wetlands

- Occur in Outstanding State Waters

- Requires a NEPA-based alternatives analysis

- Requires Corps to complete a CDD (decision 

document).

- Evaluates the project’s broader socio-economic 

impact, including all feasible alternative

- Public Notice / Public Hearing

- Requires Compensatory Mitigation

- Determine whether project has “independent utility” 

or meets requirements of a “single and complete 

project”

U.S. Army Corps of Engineers – Section §404 Permits

Individual Permits
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- Potential Federal and State Nexus Permits/Approvals:

- U.S. Army Corps of Engineer’s – Rivers and Harbor’s Act – Section 10

- U.S. Fish & Wildlife Service – Endangered Species Act - Section 7(a)

- National Park Service - Wild and Scenic Rivers Act – Section 7

- FEMA – Flood Protection

- Ohio Historic Preservation Office (OHPO) – National Historic 

Preservation Act (NHRP) – Section 106

- Ohio EPA – Clean Water Act – Section 401 Water Quality Certification

- Ohio EPA – Isolated Wetland Permits

- ODNR – Coastal Zone Management Coordination

- ODNR – State Scenic Rivers

- Ohio EPA – NPDES 

U.S. Army Corps of Engineers – Section §404 Permits

Nationwide General Permits
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Big Changes Coming?

U.S. Army Corps of Engineers – Section §404 Permits

Nationwide General Permits
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NWP Modifications
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Nationwide Permits – GRANTED 401 Certification

Ohio EPA Public Hearing (Jan 2016)17/03/2016



Modifications to 2012-17 Nationwide Permits

Ohio EPA Public Hearing (Jan 2016)17/03/2016



Stream Eligibility

Ohio EPA Public Hearing (Jan 2016)17/03/2016



Stream Eligibility (continued)

Ohio EPA Public Hearing (Jan 2016)17/03/2016



17/03/2016



17/03/2016



17/03/2016



NWP Eligibility Flow Chart (using QHEI)
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3/17/2016

o Culvert Replacements (NWP 3 (a) and (b)

o Culvert Extensions (NWP 3 (a))

o Bridge Crossings (NWP 14)

o In Line Detention / Regional Stormwater Basins (NWP 43 / NWP 31)

o Road Widening Projects (NWP 14)

o Stream Restoration (NWP 27)

o Storm Sewer Installations (NWP 12 / NWP 14)

o Bank Stabilization (NWP 13)

o Drainage Ditches (NWP 41)

Possible Scenarios (CEAO Members)



Joel Thrash

Cardno 

Senior Water Resource Specialist

Joel.Thrash@cardno.com

513 489 2402

Questions:

Middletown Road, Little Miami Bank 

Restoration, Warren County, OH


