U.S. BENEFICIAL USE FRAMEWORK

PROVIDES NATURE-BASED SOLUTION AND
NATURAL INFRASTRUCTURE OPPORTUNITIES
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TERMS

 Beneficial Use (BU) - Use of dredged sediment to achieve additional benefits beyond the
purposes related to its removal, including other economic, environmental, or social benefits
(Searcy-Bell et al., 2021)

« Nature-based Solutions (NbS) - A broad term for approaches to conserve, restore and
engineer natural systems for the benefit of people and ecosystems we inhabit (Bridges, King,
and Simm, 2021)

« Natural Infrastructure (NI) - Vegetation, soils, floodplains (i.e., landforms), and wetlands
that store precipitation and runoff (Haring et al., 2021)

- Engineering With Nature® (EWN) - U.S. Army Corps of Engineers collaborative effort to
sustainably deliver economic, social, and environmental benefits associated with water
resources infrastructure (USACE, 2021)

 Risk Assessment - Quantitative estimate of how much of a chemical is present in an
environmental medium, how much exposure a receptor has with an impacted medium, and the
toxicity of the chemical (USEPA, 2021)
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U.S. FRAMEWORK HIGHLIGHTS

 No federal law mandating

Beneficial Use
- - 2754
- Beneficial use of dredged o All Placement
1 —8— Beneficial Use
material has grown out of ~ 25

Material

advocacy

« Most beneficially used
dredged sediment is “clean”

« "Clean” sediment is not
managed under hazardous
waste regulations
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(Source: Searcy-Bell et al., 2021)
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BU OPPORTUNITIES FOR NbS AND NI

Nature-based Solutions

e Flood-risk mitigation
=" e Coastal resiliency
e Ecosystem restoration

Natural Infrastructure

e Create landforms and hydrology for water quality
§ Creatment

\ e Create landforms and hydrology to reduce dredge
. frequency

e Create landforms and hydrology for erosion or flood
mitigation
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OBJECTIVES

*Review how to apply U.S. EPA's guidance for the BU of industrial
byproducts to dredged sediment

Draw parallels between the U.S. EPA’s guidance document for the BU of
industrial byproducts and U.S. EPA's risk assessment process

«Review how risk assessment allows “clean” or “contaminated”
determination for the end use environment

Examine use of these tools for NbS and NI projects
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BENEFICIAL USE FRAMEWORK
OVERVIEW

1.Permitting Framework
2.Risk-based Approach
3.Testing and Evaluation

4 .Alternatives Evaluation
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BU REGULATORY FRAMEWORK

FEDERAL STATE/TRIBAL/LOCAL

ol ol
(=A% ] N -
» Issues dredging permit * Provides environmental » Provides disposal authorization
performance criteria - Issues water quality certifications
* Permit review and - Coastal zone consistency
concurrence
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U.S. EPA’'s RISK-ASSESSMENT FRAMEWORK

Hazard |Identification
I Problem Formulation .
RIS

Define the

purpose, |dentify Characterization
scope anr? receptors, Assess Estimate
approac hazards, and adverse acute and
exposure effects chronic
pathways Impacts and
identify
uncertainties

(Adapted from U.S. EPA 2022)
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RISK-BASED EVALUATION OF INDUSTRIAL BYPRODUCTS

Planning & Scoping

Impact Analysis

Final Characterization
Develop a

Conclagtclj-lg Site Assess impacts to

potential human
and ecological
receptors

Establish beneficial
use opportunities
and limitations
based on
understanding of
risk

(Adapted from USEPA 2016).
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TESTING AND EVALUATION

e Compare to placement/reference site

Develop
CSM

e Screen chemical analyses to generic levels
e Advection/dispersion/dilution modeling

e Elutriate/ sediment toxicity tests
110 <19" e Bioaccumulation tests

¢ Additional testing when inconclusive or conflicting
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BU ALTERNATIVES EVALUATION

*Provides EWN® Opportunities

* Weigh multiple lines-of-evidence
*Legal considerations

«Social, economic, and

environmental aspects of fi’STm
alternatives B ey

MNPV

HNEY = Mat Prasent Value
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BENEFITS

Accrued over the project
timeframe (NPV)

Non monetizable benefits
(qualitative, quantitative -
biophysical units, percentage
change, atc)

Trade offs, risks, constraints,
dependencies, uncertainties
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ECOSYSTEM SERVICES
ANALYSIS OF ALTERNATIVES /

Recreation and lelsure/ /
Aesthetic value |

* Changes in ecosystem services with
various alternatives

* Top Graph: Sediment placement to

|
Alr purification
|

Create iS | an d h a b itat sl Rl E(’:tgl,"f?fgéil?g:ue;f]g2;\'\-\ //./ Climate regulation
—Ecosystem services increase compared to [ve—
baseline With Intervention
—Increased Recreation
—Increased Habitat
Seafood

* Bottom Graph: Sediment placement e e
in wetlands .

/<//
—Ecosystem services decline compared to /
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—Decreased Recreation
_Decreased Habltat Baseline Alernative

|
Alr purification
|

Disturbance moderatlor\l‘v\'

/."/Cllmate regulation
(e.g. flood attenuation) e b
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IMPLICATIONS OF BU FOR NbS AND NI

1. Value

2. Opportunities
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DREDGED MATERIAL HAS ECONOMIC AND NATURAL
CAPITAL VALUE FOR NbS and NI SOLUTIONS!

e Economic value = market
worth as a commodity

« Capital asset = resource for
use in the production of
goods and services

*Natural capital = natural
assets that generate
“ecosystem services” that
yield goods and services,
which provide value to

humans
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CREATIVE BU OPPORTUNITIES EXIST!

Gray > Nature Based and Green-Gray solutions

CONVENTIONAL
ENGINEERING

Project or scheme
constructed with
little or no ecological
consideration.

$5S Short Term cost
$ Long Term O & M cost
$ Ecosystem services value
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Gray infrastructure
that intrinsically
incorporates green
habitat elements by
design or retrofitting.

Traditional engineering
fronted by a created
‘Natural’ feature;

eg., salt marsh in front of
sheet piling.

PROMPTED
RECOVERY

Scheme initiated

by human input that is
then dependent

on natural process;
eg., dune restoration,
sand motor.

> Green

Naturally occuring
habitat; eg., mangrove,
saltmarsh, dunes,
shingle, rocky shore.

$ Short Term cost*
$$SLong Term O & M cost*
$55 Ecosystem services value

Adapted from Bridges et al. (2021).



BU OPPORTUNITIES FOR FROZEN TUNDRA NbS?

Nature.org -
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U.S. BENEFICIAL USE FRAMEWORK SUMMARY

 Is broadly accepted at the federal, regional, and state levels of governance

* Provides a standard approach to making site-specific determinations about the
suitability of dredged material for BU

* Provides testing and evaluation flexibility based on project goals and CSM
« Supports progressive testing and BU modification to reduce risk
« Uses multiple lines of evidence for decision-making

» Leads to more creative opportunities!

Staci Goetz
Staci.Goetz@ramboll.com
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