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Remedial and disposal alternatives are

More often associated

linked to site conditions, and planned re- B e cmeton,
use il [ e
**Remediation approach may limit re-use vpen approsch
*»Re-use may affect remediation resilience | [
**Alternatives are a blend of media,
contamination levels and, thus, remedial
approaches enica
“*Technologies are more similar for soils and
sediments
> Technological indicators may be similar [2eum Hf soil }
**Sediments and groundwaters/NAPL have -
strong similarities (and indicators) [ oo ]
» Accessibility, feasibility and resilience e )
» Long-term re-recontamination
» Any assessment approaches must be Do | ———
designed with these issues in mind
Chemical/

1 Physical




Remediation is not a sustainable practice

+*We remediate sediment, soil, water and
groundwater to address past, unsustainable
practices

< All active management results in (desirable and
undesirable) environmental, economic & social
impacts

“*Given uncertainty, we are addressing how to
balance certain harm against

“*The challenge is optimization — how does one
achieve the maximum environmental benefit with
the minimum undesirable impact?

“*But, are we missing opportunities to use these
massive projects to enhance regional
resilience, when we separate clean-up from
restoration and planning?

Metric Weighting




There are a variety of
assessment tools

** These can be evaluated
using a range of criteria

Adapted from Sala et al (2015) A systemic framework for
sustainability assessment. Ecological Economics, 119,
314-325.

’_________________\

’____

N

Criterion E.ow Score Medium Score  |High Score
| |
Reference values ) )
Boundary- I& Science/Policy -
. o reference based on status
orientedness ] based thresholds
guo or scenarios
Comprehensive- [ ] ) ]
]I pillar 2 pillars 3 or more pillars
ness
| N Multi or .
Integratedness |Monodiscipilinary | o Transdisciplinary
) interdisciplinary
Stakeholders' (! L )
. ommunication |Resonance Interaction
involvement :
cal Scale/ _
. . . Only temporal or |[Multi temporal
Scalability [imited time ) ]
spatial scale and spatial scale
ame
. I _ Sustainability _
Strategicness /iccou nting L . Change-oriented
principle-oriented
) ) Open model/
Partially Open
Transparency (losed model transparent
Model
| values
cInIy guantitative Integrates

Quantitation

r quantitative
jata

Semi-quantitative

qualitative and
guantitative

e e s =




Tools and approaches can
be complementary; may
address differing issues or
tiers in an overall
framework

Criterion

Low Score

Medium Score

High Score

Boundary-
orientedness

No reference

Reference values
based on status
guo or scenarios

Science/Policy -
based thresholds

Comprehensive-

1 pillar 2 pillars 3 or more pillars
ness P P P
Multi or
Integratedness |Monodiscipilinary |. . Transdisciplinary
interdisciplinary
Stakeholders' L .
) Communication [Resonance Interaction
involvement
Local Scale/ .
e . . Only temporal or |Multi temporal
Scalability limited time . .
spatial scale and spatial scale
frame
. . Sustainability .
Strategicness Accounting . . Change-oriented
principle-oriented
. Open model/
Transparenc Closed model Partially Open transparent
P v Model P
values
only quantitative Integrates

Quantitation

or quantitative
data

Semi-quantitative

qualitative and
guantitative

Adapted from Sala et al (2015) A systemic framework for sustainability

assessment. Ecological Economics, 119, 314-325.

Habitatg apadRisTRestem Services

Quantitation e °

TreTransparency & -

Strategicness

\

" R »
» \\\ﬁ/,’

\?'
W/ .

Boundary-orientedness
Boundary-orientedness

High
s ® A ® e
Medium * «my, Comprehensiveness
= 7 °
- ” y \\\ .
/ | \ N
i \\
Low N A

Integratedness S

/

Stakeholders' involve mentn

Scalability

=== GSR Footprint == e= Habitat/ ES
SuRF-UK Proprietary
e Jpen Access

Jidiauvilivy

s e s |

t



Framing perspectives: different sides of the same coin

Environmental risk questions Sustainability questions
» What are the risk and vulnerabilities? <* What is it you want to sustain?
*** Are we protecting against everything? “* Who benefits?
< At what spatial and temporal scale? ** For what period of time will

benefits be conveyed?

** What is controllable, what is not?
** At what cost (to whom)?

“* Are we developing preventions, : .
tracking changes, selecting responses? “* Who decides?

Scenario development and ranking

RITNNIE

cosystem di ices
ACTIONFLOWCHART [ /threats
Vulnerability/risk sts
isease
J atural toxins

rought

ioodas

{

s il preventablel
can we afford to
revent it?

ecurit

Chemical products, land and water scape
alteration, biophysical change..




What is the vision
of site re-use?

Risks, opportunities and trade-
offs of alternatives differ,
depending upon regional
objectives
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Ecosystem Services Conceptual Flow: Scientific

-

N

Biophysical
structure or

process
(e.g., habitat, net
primary production)

L Function

(e.g., slow passage
of water, biomass,

nutrient cycling)

\_

Ecosystems and Biodiversity

J

(e.g., flood
protection;
harvestable

products)

>
XlService *
NUsually handed off)

Conceptual and cross-
disciplinary bridge

Vo

7

Benefit/value
(e.g., willingness to
pay for resource
protection or for
more goods;

stakeholder priorities)

Human
Well-being
(Socio-
cultural
context)

~N

J

From Apitz (2013) Ecosystem
services and environmental

decision making: Seeking order in
complexity, IEAM 9(2):414-430



Ecosystem Services Conceptual Flow: Scenario-Driven

Biophysical ‘\ Function ‘\

Stm Protecting the functions and
@il  services we depend on supports

resilience
Benealue
(e g., W|II|ngness to

ES concepts may be |mpI|C|t or embedded in
endpoints, indicators and goals, but this framing
still underlies (or should) conceptual models

N What choices? < evaluation

(e.g., who/what are the

winners and

losers?) From Apitz (2013) IEAM

9(2):414-430. adapted
from Haines-Young et al.
(2006) and De Groot et al.
(2002)

\

actions,
services/ indicators, What decision?
scale,

scope)




Projects both
impact and are
dependent upon
ecosystems and
their services

Non-
priority ES




Resilient projects avoid
vulnerabilities

| 2
-climate and Natech*
vulnerabilities

' National Assessment, NAST, 2001

Could this ES change
in ways that could

affect operational
performance?

YES or
UNKNOWN

r

*Natural Hazards Triggering Technological Disasters;
interaction between natural disasters and industrial accide

11



Alternatives (here, sediment remediation options) can be scored in terms resilience and
vulnerability

What issues that stakeholders value
are affected by decision (criteria)? How are they affected

(indicators)?

How can this be quantified
(metrics)?

*» Upstream
inputs vs
cleanup goals,
source control

Environmental
*Ecological Health
" :

*Resilience
_* —
Green Remedy

Re-contamination,
natural attenuation

(V | il A * Volumes/levels
utnera ility tto in-place
extreme events,
*Quality of Life disturh +** Flood and
*Faimess \_disturbance storm models
*Recreation & Des; iteri

s Environmental
security



Resilient projects optimise
opportunities

Risk Reduction Comparison

| 4

; -climate and Natech*
® vulnerabilities
- -working with nature
"7 e |(benefitting from

natural processes,
e.g., natural
attenuation)

*Natural Hazards Triggering Technological Disasters;

Could this ES change
in ways that could

affect operational
performance?

YES or
UNKNOWN

interaction between natural disasters and industrial accide-

13



Sustainable projects also seek to avoid
impacting regional resilience

Could the project
affect the provision < |

glthisk> -undesirable impacts
(minimize); reduce risk

YES or
UNKNOWN — =
~_
Is this ES important ) Baseline A Sk
to stakeholders’ "o '_,,Q‘ % & "
livelihoods, health, L sg &’ [rc

safety or culture?

YES or
UNKNOWN

Measurements :‘
Shock i
-.&:9; Katrina

N— e N S
\ TN W
Observed Pre-Spill Trajectory Hypothetical Post-Spill Trajectories

cosystem Service Value

NRC. 2013. An Ecosystem Services Auproacl(o Assessing the Impacts
ul

Tlme (yea rs) of the Despwater Horizon Uil Spdl In the Guif of Mexico. Washington
DC: The National A

cadermios Prass. p. 247.



Could the project
affect the provision
of this ES?

YES or
UNKNOWN

Is this ES important
to stakeholders’

livelihoods, health,
safety or culture?

YES or
UNKNOWN

Can projects also enhance
regional resilience?

< |

-undesirable impacts

(minimize); reduce risk

-low-hanging fruit (win-win
opportunities)
—>stakeholder outreach
->regional integration

— =

SSSSSSSSSSSSSS
ssssss

——

——From King et al. (2022) [EAM (18) 108-114
A




> 4

SR What do we want to achieve?

Characterization/

/" RE-USE PHA ‘ : ~ Scoping

Closure — Reuse/
Redevelopment

Remedial
Investigation.

4 P — Feasibility Study
4
\_ ) How do we S
adapt? S f
Are we done? =i
<
&
' : Remedy How do
\ Decision .
/ Economic X Imp|ement
What are /e N and
the effects? Pustainable CSM optimise?

(SustCSM)

Monitoring Remedial
4 _ < design/

Optimization

How can we leverage our
investment in clean-up to
create more resilient futures?

More sustainable and
resilient decisions are made

with the end use in mind



A sustainable conceptual site model provides a bridge between stakeholder
expectations and sustainability assessment, throughout the project cycle

Phase Sustainability Role Stakeholder’ on
. inabl | Site Model
Site Sustainable Conceptual Site Mode Identifus ‘bo“ tify

N (SustCSM) Development (o) :

characterization/ - S s link
. Preferred end or future use linked e‘((\ a\g y
ol
SCopINg remedial evaluation 6'\‘\“ O
\3‘6 o\o\\a _5>M links stakeholder
Remedial o ‘\5 ‘e% concerns to assessment;
. o Footprinting; C “3 X , ,
] e Investigation/ e \60 communicates outputs;
= Feasibility Study AR stakeholder weighting and
hedewionmant o , imetanion. “‘S 6 s’@ evaluation
T s g -2 Remedy Da s((\e 3“ Balancing/ negotiation/ communication
- 5565 o\e X BMPs: Optimization Adapt to stakeholder concerns;
.\ - P Q‘ » P conflict resolution
T oueiCom) R » Communicate progress; address
%M X B : ! SustCSM guides monitoring Prog
ONTORING PP 3 I\ %e) rlng concerns
i Evaluation SustCSM informs and communicates

SustCSM provides platform for

Adaptation SustCSM guides adaptation selection . P . P L
communication and negotiation

Closure/ Reuse
/ SustCSM bridges between closure and re-use
Redevelopment




Same alternatives, same data, different viewpoints and aggregation —
perspective affects how one prioritizes alternatives

Scored in terms of regulatory criteria  Scored in terms of community impact

30.0
! % ! - sD1 sD2 sD4 sD7 sD7b sD7S
25.0 ~ = = - n 25
Il |l & ! ] Metric weighting E—
20,0 P = ——
=l 15.0 2 5
Q =
g 10.0 g
a Q
5.0 m s
0.0
pr— —————
5.0 .
10.0
150
Om Overall protectiveness m Compliance with regulatory requirements\ u ECOIOglcaI Health % Habltat - Resnllence
u Long-term effectiveness and permanence » Reduction of toxicity. mobility or volume = (Green Remedy B Economic V|ta||ty 7% Jobs
=Shotemefieciivenessand ¥npacts = Implerentabty . m Infrastructure = Cost Effectiveness  ® Quality of Life
m Agency acceptance m Community acceptance % Eai R ti =H |th & S f t
— G n k 7 ralrness ~ Recreation ea are VJ




How can projects be integrated within reglonal vision, enhancing resilience?

Case 2: Western Scheldt

« Full-cycle (baseline, prospective,
monitoring, evaluation, adaptation)
selective, non-explicit ESA to design
beneficial, synergistic dredged material
disposal and management

« WwN to enhance habitats and optimize
hydrologic function, balancing multiple
goals

+ Broader ES consideration, e.g., water
quality regulation, could enhance benefits

Case 1: Maasvlakte ll

* Prospective ESA of design
solution trade-offs

+ Legislation-driven inclusion of
natural and social values identified
opportunities to mitigate or
compensate for impacts

« Early consideration would save
time and money; facilitating
approval

Case 3: Atchafalaya
+ Retrospective ESA identified

multiple, serendipitous ES benefits
from a mid-channel disposal
strategy

« Channel stabilization reduced
dredging requirement, while
providing beneficial habitat for
critical species

« Earlier consideration of ES may
identify more such opportunities for |
future projects

Case 4: Sigmaplan

Baseline ESA identified multiple
objectives; prospective ESA informed
conceptual design phase

Monetary societal cost-benefitanalysis
sought highest net benefits, considering
flood safety. navigation, agricultural,
regulation and cultural services
Alternative chosen differed from choice
based upon flood control alone,
demonstrating benefits of early ES
consideration

il
mnnsp#ﬁ!k ES
Assessment

Ly

£5 Monitoring

Case 6: Ems estuary

GIS-based retrospective, baseline and
prospective ESA (1930, present, and
2050) evaluating provisioning and
regulating ES, and a restoration
masterplan

Early, explicit consideration of ES
facilitates communication and future
planning

A broader range of ES could increase
impact

Case 5: Nicaragua Canal
= Baseline ESA, then prospective ESA

examining impacts of selected design
to identify mitigation measures

* Qualitative assessment, as part of
ESIA

« Earlier and explicit consideration of ES
in design phase may reduce impacts
and the need for mitigation

Case 8: Blue Carbon

= Small-scale pilot baseline and prospective

ESA; monitoring plan focusing on carbon
sequestration (climate regulation) and water
quality improvement via blue habitat
creation

* Small-scale research focuses onone ES
(carbon sequestration), which can be
directly into an economic benefit

» Future work, considering broader range of
ES, may support port enhancement and
mitigation plans

Case 7: Coffs Harbour

+ Prospective, non-explicit ESA
informed multi-criteria
assessment to balance “use
values’ (safety, recreation and
economics) of shoreline
protection plans

+ Values were gathered through
early, multi-disciplinary
stakeholder engagement

* More explicit consideration of
potential ES may have
broadened criteria

' From PIANC EnviCom WG195.
https://www.pianc.org/publications/envicom/wg195



*yw is the (business) cas- mad

: \ Case 4: Sigmaplan . e /7 e’ —
Fa:ZI?-.c\c::el:t(el::siihew’b \)(3 Or\ ’ Ba.sel?ne ESA gy \ COS‘ 6 Fa—s’e ‘;\'e((\ 6 seline and
montorno 3 \! 3\\)6 ggfccé:/:s prfoé\e\,’éée(\ -\f‘\i‘ ecos\\ (\%a%e o ot and

select” . e . AQ « Mobs S q \ \ (%A o
b B AN O S BRI\ @ 6% e
X\ d C X o (2 o€ ARG
o® 0\Ne O e..d optimize 0(\6 3(\3\\\ (\e"\o \e\\c,\ c_.,\)(q 0\66 (&> crationofES
V]\ X2 S\(\ (,e Q .ancing multiple @ e’{\‘ \(\e‘;ﬁ %(\ D i ’a\(\e (3‘6% _unication and future
y i A\ N\ ! X X
¥ 3(\ : \oe e\(\\% es RN S ader range of ES could increase
‘\\ .sof early ES

Bascline €S

Canal
°n prospective ESA
f selected design

If stakeholders are engaged
early; more equitable

AV =
Case 1: Maasvla*" '\(\c’ \\)e ?,C' ((\ .1ONn measures
« Prospect ., > . . P\ assessment, as part of
s 06\?,\“ PO S approaches are possible. This RPN

ti- .
= \%(\ . \.,\%6 _arlier and explicit consideration of ES
\ in design phase may reduce impacts

o LAY o
AT 007 e ¢ can also speed project approval. O nees oo

Q
&2 (@ % o o > )
\e a‘f)(dseéc’ 2B 'IL\ Can added benefits be reflected

0’\ o K \ 6 ave - - —
.atin . Case7  *sHarbour
o® 20 ? in ESGS? . 0‘\ 2, non-explicit ESA
L 7 ((\e(\" ti-criteria
= Q ) 6 \ balance"‘use
Ca _ s: Atchafalaya N\ Case 8: Blue Carbon 00 77 recreation and
- Retrospective ESA (\e‘\\ ,6(\6 .~ maliscale pilot b (Y18 QGO oreline
multiple, seren’ _\o@ ((\C" ESA; monite-’ \\)e \\((\ \Y eS o
from a mid \\00 ;‘0( \S sequestr 5\% OQ - e | o o O ’6\\) _«anered through
strate” X2 A\ 665 Gl 050 \(\\0 y\\\,s S ' < N 5>  disciplinary
e QO ‘"\0(\ 2 \)6\ e (\e gl X e \O'' .iolder engagement
,<'\1,3 ;\\)\0 oL ,‘-\\'S S e\oe PP s ES 1l c\.’b .aore explicit consideration of
0(\3 (\f; 101 e(\e . ((\’5\' _which can be potential ES may have
o« QO \'0) AW omic benefit broadened criteria
5\)Q «don of ES may _onsidering broader range of .
h - such opportunities for § L support port enhancement and From PIANC EnviCom WG195.
NgprTojcnts m. sation plans https://www.pianc.org/publications/envicom/wg195




From Corporate/Finance (ESGs) to Sustainable Development Goals:
Question-Specific, Transparent Translation of Metrics

® Environment ™ Social ® Govemance ;‘&‘3; SUSTAINABLE G. ‘AL
DEVELOPMENT “an
1: End Poventy S
g "": | B 4% 5 &%
3: Good Health and Well-Being ’
4: Quality Education —44/\0

5: Gender Equality

6: Clean Water and Sanitation

7. Affordable and Clean Energy

8: Decent Work and Economic Growth

9: Industry, Innovation, and Infrastructure
10: Reduced Inequalities

11: Sustainable Cities and Communities
12: Responsible Consumption and Production
13: Climate Action

14: Lite Below Water

15; Life on Land

16: Peace, Justice, and Strong Institutions
17: Pannerships for the Goals

m-n 0 -mm '
lI Alilz
13 cton M wiovwm ﬁf‘u‘ﬂ" 17 e @
DEVELOPMENY
P E

H L L “ K
1=
o
10 S

A general representation of ESG considerations broadly mapped to the 17 SDGs E u

EVOLVE & ki

Connections between Analysis & 2
for UN &

ESG and UN SDGs SDGs ’ L

From Paige Molzahn, Jacobs, AEHS West 2023



In conclusion...
»Conceptualizing a project within wider regional goals and resilience

» Transparent basis for communication to diverse stakeholders — enhancing
community support

»Framed to support equity and environmental justice
»Monitoring for adaptive and resilient decision making
»Bridges sustainability, working with nature and climate change framings
»Broader resilience thinking builds a business case by identifying and
amplifying benefits; avoiding vulnerabilities
»Non-traditional values and costs mm _ B3
» Emerging sustainability approaches A
»UN Sustainable Development Goals (SDGs)
»Sustainable Blue (and Green) Economy
»Principles of Responsible Investment (PRI); and
»Environmental, Social and corporate Governance (ESG)

Thank you for your time. Questions? drsea@cvrl.org




