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m Site Overview (Sediment component)

m Feasibility Study —Alternatives Considered and Selection

m Develop another Alternative from a Sustainability Perspective
m Evaluation of Alternatives using Sustainability Metrics
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Retrospective Case Study

Nease Chemical CERCLA site, Ohio
Former pesticide manufacturer

Primary COC mirex (C,,Cly,):
m Hydrophobic (log K,,,= 6.89)/lipophilic
m Persistent, bioaccumulative

Impacts detected in 40 river miles of sediment and
floodplain

Documented impacts to fish tissue, beef and milk of cattle
raised in floodplain
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Early Actions

m On-site source control IRM

m Off-site Engineering and Institutional Controls

m Fencing to exclude cattle from creek and low lying
floodplain areas

m Catch and Release Order for fish
m Direct contact restriction on Creek
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Remedial Action Objectives

m Sediment
m Mitigate unacceptable levels of mirex uptake in fish from sediment

m Mitigate additional mirex contamination of floodplain soil from
sediment

m Floodplain Soll

m Mitigate ecological exposures to unacceptable levels of mirex in
floodplain soll

m Mitigate unacceptable levels of mirex uptake in cattle from floodplain
soll
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CERCLA Remedial Alternatives (simplified)

Alternative

Sediment

Floodplain Sail

Alternative 1

No Further Action

No Further Action

Alternative 2

Monitored Natural
Recovery

Targeted removal

Alternative 3

Targeted removal
(Dredging)

Targeted removal
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CERCLA Alternative Evaluation

Short-Term Effectiveness
Protection of : Reduction
Compliance .
: Human : Long-Term [of Toxicity,| Implement-
Relative With . . . Cost
: Health and : Effectiveness| Mobility, ability
Ranking ) ARARs | Potential L
Environment Remediation Volume
Short-Term| .
Time Frame
Impacts
First Alt. 2, 3 Alt. 2, 3 Alt. 2 Alt. 3 Alt. 3 Alt. 3 Alt. 2 Alt. 2
Second Alt. 3 Alt. 2 Alt. 2 Alt. 2 Alt. 3 Alt. 3

m Resulted in selection of Alternative 3 (targeted removal of sediment and
floodplain soil)

June 9, 2011

35

Golder

-
” Associates




Additional Remedy Considerations

The aquatic community is healthy/improving

Remaining aquatic community impacts are not site-related (physical
habitat and sewage stressors)

Institutional and engineering controls have effectively mitigated human
health risks

Removing riparian engineering controls will have a negative effect on
aquatic system

Even if mirex in fish tissue is reduced, unlimited human use of the
resource still cannot be achieved due to background contamination

Dredging/removal will adversely impact aquatic and riparian zone
habitats
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Sustainability Dimensions

Bearable Equitable

Environment Viable F.conomic

The Sustainability Challenge:

Finding an acceptable balance among the three dimensions of sustainability so
as to best meet the present needs and goals without compromising the ability
of future generations to meet their own goals and needs
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Sustainability Resources

David E. Ellis

Paul W. Hadley
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- APPLICATIONS IN REAL ENVIRONMENTS
SUSTAINABLE REMEDIATION FORUM

Welcome to NICOLE

Network for Industrially Contaminated Land in Europe

Sustainable Remediation White
Paper—Integrating Sustainable Principles,
Practices, and Metrics Into Remediation

Projects SUSTAINABLE REMEDIATION 201 1
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Sustainable Remediation

m Sustainable remediation:

m “...aremedy or combinations of remedies whose net benefit on
human health and the environment is maximized through the
judicious use of limited resources”

— Sustainable Remediation Forum (SURF)

m A Sustainable Remedial Action is one that:
m Protects human health and the environment
Minimizes energy/resource consumption
Reduces/eliminates releases to the environment from remediation
Harnesses or mimics a natural process
Results in the reuse or recycling of land or other resources

Encourages the use of remedial technologies that permanently destroy
contaminants

Ellis & Hadley, 2009
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A Sustainable Alternative

m Environmental Controls

m Restrict activities in riparian zone (environmental covenant)
m Avoids cattle exposure
m Enhances habitat (riparian and aquatic)

m Maintain fishing advisory (catch and release)
m Protects fish population
m Protects human health
m Manages background risk

m  Environmental Enhancements
m Restore physical habitat (sinuosity, substrate and bank enhancement)
m Enhance wetland functions and values
m Concrete dam removal

m  No (or more limited) sediment/soil removal
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Alternative Evaluation based on Sustainability

m Compare alternatives based on combination of environmental, social
and economic dimensions of sustainability

m Individual metrics include, but expand upon, the conventional NCP
criteria

m Weighting of metrics is transparent and site-specific

m Calculation tools for new metrics such as GHG emissions, energy
consumption
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GoldSET®O© : Environmental Indicators

Environmental Aspect

Monitored Targeted Environmental

Code Indicator No Action Natural Removal Controls and Weight
Recovery (Dredging) Enhancement

Env-1 @ Ssoil Quality Ao [ 50 B [#90 B 50 I3
ENv-z @ Sediment Quality Jo0 [ [#]50 o7 90 o 50 I3

ENv-3 @ surface Water Qualty S0 &’ 50 50 190
ENv4 @ water Usage Jwo | sz | o REE
hort- indiversi d
ENV-5 @ zp:gﬂ;eﬂrg Impacts on Biodiversity an a7|‘1[][] 4100 a71[] JEU ;
ENV-G i) ;EZi;;e;r;;mpacts on Biodiversity and b;| 50 "';| 50 &;| 50 J‘ 150
EMNV-7 @ Greenhouse Gas Emissions nr;11ﬂl'] | JIEB | J'IEI | Q"EB
ENV-B @ Energy Consumption }Greenhouse Gas Emissions |
ENV-D @ wastes Compares the estimated quantity of GHG emitted by the
ENV-10 @ Short term Impacts to Land Use varieus oprens

Env-11 @ Long-Term Impacts to Land Use 1
ENv-12 @ Short-Term Impacts to Habitat 1100 « 100 0 <10 1
ENV-12 @ Long-Term Impacts to Habitat o 50 & 100 50 +1100 2
ENV-14 @ Contamination Removal a7|[] a7|2[] a7|1[][] J‘EU & 3
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GoldSET®© : Social Indicators

Sodal Aspect

Monitored Targeted Environmental
Code No Action Natural Removal Controls and
Recovery (Dredging) Enhancement

soc-1 @ Public Safety «1 100 +1 100 o 50 + 50 7 2
soc2 @ Waorker's Safety 100 [ 50 [ o <10 2
s0c-3 @ Duration of Work S1100 | 0 =
50C4 @ Quality of Life (During the Project) |QUE||ﬂI'_|' of Life (During the Project) | 1
S0C-3 @ use for the Public Evaluates the impact of each option on the guality of life
SOC6 @ Lol Job Creation and Diversity associated with the execution of the option. 19
soc-7 @ Response to Socal Sensitivity Scoring Scheme : & 2
SOC-8 @ standards, Laws and Regulations E;j!sg;rr::ai:;plgniz?HEEEE:EEEI
soc-9 @ Impact on the Landscape 100 = No anticipated impact K
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GoldSET®O© : Economic Indicators

Economic Aspect

Monitored Targeted Environmental

Code Indicator Mo Action Natural Remowval Controls and Weight
Recovery (Dredging) Enhancement

ECONO-1 @ Net Present Value of Options' Costs <100 | 77 &1 0 133 ] 3
ECONO-2 @ Environmental Reserve & 0 & 0 s 50 | & 0 & 1
cconos @ Eccrncrrnu_: Advantages for the Local |Net Present Value of Options' Costs |M;,2
Community
ECONO-4 @ Reliability (Maintenance and Repair) Measures the present value of the costs (including initial capital |s7 1
expenditure and O&M expenses) over the life of the project.
EcONO-5 @ Technological Uncertainty &3
Econo-6 @ Logistics o 1
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Comparison of Alternatives

Monitored Natural Recovery
ENVIRONMENT 64 %
SOCIETY 46%

| ECONOMICS 30%

Environment

Economics énciet}f

Targeted Remowval (Dredging)
ENVIRONMENT 56%
SOCIETY 49%

| ECONOMICS 36%

Environment

Economics éuciet}r

Environmental Controls and
Enhancement

ENVIRONMENT 599,
SOCIETY 62%
| ECONOMICS 591,

Environment

Ecnnnr‘nics éuciety

Project Cost : § 1.300.000.00
Project Duration : B0 yvears

Project Cost : § 5.000.000.00

Project Duration : 30 years

Project Cost : §1.500.000.00

Project Duration : 30 years
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In Conclusion...

m Introducing sustainability considerations provides a framework for:
m Evaluating a broader range of alternatives

Considering net environmental benefit

Considering extra-local interests

Integrating remediation and restoration goals

Supports corporate sustainability reporting

Developing better remedies

m Depending on the regulatory environment for a given site, the
acceptance of this approach may vary.
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Thank You

www.GOLD-SET.com
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