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What Lens Are You Looking Through?

Conventional Nature-Based
! TN T ‘ ey ‘ ; : R % o

"

: .
= ST

Photo by Andy Holmes on Unsplash Photo by Jeff Finley on Unsplash @ Woodard & Curran


https://unsplash.com/@andyjh07?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/house-in-woods?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@andyjh07?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/house-in-woods?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Agenda

<+ What Does a Conventional Approach Look Like
When It Fails?

% How Do You Assess Climate to be Proactive?
% What Does a Nature-based Plan Look Like?



Frequency and Cost of Disasters Continue to Rise

18

@ Cold Events

B Dry Events
https://www.ncdc.noaa.gov/billions/time-series/US

W Wet Events
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https://www.ncdc.noaa.gov/billions/time-series/US

What Does a Conventional Approach Look Like
When It Fails?

Superfund Site infrastructure impacted with extreme weather events
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Impacts to the Site

Ground Water Treatment Stormwater Management Power
Pumping & Conveyance Water Supply Security & Access

—e @ Woodard & Curran



Extensive Rebuild with Resilience

Water Level
within wetland

......
......

Regional Groundwater
in Overburden

—e @ Woodard & Curran



Building Resilience into Beneficial Reuse

Create wetlands and upland meadow habitat

Provide for active/passive recreation

Partial diversion of stream to reduce flow into downstream river during
flood events

@ Woodard & Curran



How Do You Assess Climate to be Proactive?



Incorporating Climate Science, Business Strategy, and
Resilience Engineering for a Proactive Solution

High Risk /
Global Portfolio: Priority Sites:
O Climate Risk Rankings

Refined High Risk / Priority
® o

Assessments Sites & Assets:
Resilience Strategy
O




Analysis and Access of Global Portfolio Risk Data

Dashboard
Output

e Risk
o Stressor
« Region

Risk Trend
Analysis
Risk
Analysis

« CAPEX Planning
* Prioritization

e Climate Stressors
« Custom Weighting




Global Portfolio Climate Change Risk Assessment

- Relative Risk Data Interface
Company: Acrme Corp. | Project: 0123456.00 | Version: 2022-05-11

Figure 1 - Site Locations and Relative Climate Risk Category (hover over site for details)

B Microzoft sing

@ 2022 TomTom, © 2022 Microsoft Corparation,  Tenns
£ OpensirectMap

Relative Climate Risk Cat. © 1 -Low ®2 - Med ®3 - High

Data Table 1 - Relative Climate Risk Ranking and Analysis

name Total Relative Risk Cat. 1stMax 2ndMax D F H P W < R

Risk Score

v
Georgetown 494 3-High C W 095 081 084 037 0957 099 0.00
Bamgko 465 3-High F w 087 098 095 087 0% 000 000
Bangkok 421 3-High R H 013 088 093 078 051 000 099
Bissau 474 3-High W H 072 085 086 079 092 000 000
Accra 405 3-High F H 040 093 097 089 080 000 000
Quagadougau 392 3-High H P 048 075 096 085 085 000 000
Road Town 389 3-High C D 087 018 067 040 078 099 000
Banjul 384 3-High W D 084 083 077 050 090 000 000
Lome 383 3-High C H 034 002 095 085 066 1.00 000
Phnom Penh 381 3-High H F 024 0% 099 081 084 000 000
Niamey 372 3-Hgh F H 053 095 086 067 071 000 000
Vientiane 371 3-High R H 025 032 0% 082 043 000 100

Figure 2 - Relative Climate Change Risk Category
Breakdown of Sites
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Figure 3 - Climate Change Stressor Contribution of Sites
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Climate Risk Data Filters Company Data Filters
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Climate Change Stressor Legend
D = Drought
F = Flooding Potential

Reset All Filters to Default

\/

H = Extreme Heat

P = Extreme Seasonal Precipitation
W = Wildfire Conditions

C = Coastal Inundation

R = Riverine Inundation

% Woodard & Curran



(A

verage Total Relative Risk Score and Stressor Percent Ranks of Sites by Climate Period

@TRRS © Drought (D) @Heat (H) ®Flood (F)  Precipitation (P) @ Wildfire Conditions (W) ® Coastal Inundation (C) ® Riverine Inundation (R)
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Summary of Total Relative Risk Scores and Stressor Percent Ranks
Timeframe 2020-2039 2040-2059 2060-2079 2080-2099
name D F H P W C R TRRSIMH D F H P W C€C R TRRSIMH D F H P W C R TRRSIMH D F H P W C R
Abu Dhabi 084 057 078 026 084 000 000 329 3-Hgh 078 048 063 028 064 000 000 280 2-Med 052 055 048 025 034 000 000 274 1-low 054 059 047 031 038 000 0OC
Abuja 053 065 078 091 046 000 000 333 3-High 041 097 077 088 044 000 000 347 3-High 033 035 075 089 046 000 000 278 2-Med 031 070 080 085 055 000 0C
Accra 040 089 097 089 080 000 0.00 405 3-High 039 080 085 082 087 000 000 382 3-High 040 096 095 080 088 000 000 389 3-High 041 073 095 017 088 000 0OC
Addis Ababa 021 045 000 050 011 000 000 127 1-low 038 081 000 071 020 000 000 210 T-low 033 077 001 075 016 000 000 202 I-lLow 026 063 002 079 011 000 0f
Algiers 057 078 071 017 053 000 000 357 3-Hgh 097 042 063 037 050 000 0.00 322 3-High 095 025 058 029 081 000 096 384 3-High 093 022 053 025 072 000 O0f
Amman 100 027 058 020 096 000 000 302 2-Med 100 026 054 028 085 000 000 304 2-Med 039 013 051 019 086 000 000 263 2-Med 100 017 051 627 079 000 0OC
Amsterdam 037 034 000 067 040 000 000 177 1-low 036 051 000 062 031 000 0.00 180 1-Llow 042 039 001 063 021 000 000 166 1-low 045 035 024 069 019 000 0C
Andorra la Vella 084 051 000 062 073 000 000 271 2-Med 087 053 000 023 067 000 000 230 2-Med 097 042 030 033 076 000 000 281 2-Med 083 031 033 044 067 000 0f
Ankara 084 060 000 033 073 000 000 251 2-Med 085 029 000 065 065 000 000 243 2-Med 086 047 001 049 066 000 000 247 2-Med 080 037 002 047 084 000 0€
Antananarivo 055 011 000 074 038 000 000 178 1-low 060 077 000 048 043 000 000 228 2-Med 054 085 001 043 032 000 000 214 1-Low 051 062 002 045 028 000 0O
Apia 019 024 098 098 085 000 0.00 324 3-High 021 078 0% 048 099 000 0.00 343 3-High 018 071 092 040 092 000 000 313 3-High 024 035 093 002 097 000 OC
Ashgabat 093 039 056 020 087 000 000 295 2-Med 094 024 055 035 078 000 000 286 2-Med 093 034 050 025 075 000 000 277 2-Med 090 017 049 034 068 000 OC
040 012 000 024 024 000 000 100 1-low 051 055 000 026 033 000 000 1685 1-low 056 023 001 031 035 DO0 000 145 1-low 052 065 027 038 032 000 0OC
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Prioritize Resiliency Plan through Refined Climate Risk
Assessments

range Risk Assessment

Community Level Site Level

Asset Level

Global Level

—e @ Woodard & Curran



What Does a Nature-based Plan
-~ Look Like?




Remedy Drivers

Historic Mining Stormwater Treatment Public Engagement

Sediment Capture

—e @ Woodard & Curran



Conventional Design

Concrete Channel

ESG Goals Misaligned

Not in Public Interest

Long-term Solution

% Woodard & Curran
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Resilient Design Details
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Treatment flow design for 6-month RI

Maximum orifice flow 20 cfs

Allows for maximum sediment removal

Weir overflow accommodate larger storms @ Woodard «Curran




Plant Selection for Phyto-remediation
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Looking through the nature-based lens

T bed | Comoniona
CAPEX |’

Flexible Storm Design
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Community aesthetic value
Enhance Biodiversity
Recharge local groundwater
Retention time

OPEX

End of Life
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Carbon Footprint
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Nature-based Solutions
-~ Feel Good!
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