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ASTSWMO

e Association of State and Territorial Solid Waste
Management Officials

Mission: To enhance and promote effective state and territorial
waste management programs, and affect national waste
management policies.

e Sustainability Sub-Committee est. July 2007
e Greener Cleanups Task Force (GCTF) est. Oct 2007

e Other task forces under the Sustainability Sub-
Committee:
o Green Chemistry
o Product Stewardship
o Greening State Government




GCTF Member States and Mission

e |llinois (chair)

_ _ Mission
» California Facilitate cleanup decisions
e Colorado that increase the net
« Delaware envwopmental bepeflts_ of
_ remediation, and in doing so,

* Georgla contribute to site sustainability.
e Massachusetts

: : GCTF is a cross-program task
P ULECR force representing CERCLA,
e New York RCRA, Tanks, Brownfields
e Oklahoma and Federal Facilities.
e Oregon




GCTF Goals

 ldentify best practices and incentives for greener
cleanups;

e Support State programs in their efforts to integrate
these approaches into State remedy selection
Processes,;

e Strengthen partnerships between the States and U.S.
EPA to improve greener cleanup capacities; and

e Operate as a technical resource for other ASTSWMO
task forces and sub-committees.




GCTF Strategy Papers

e Implementing Greener Cleanups in the States

e Creating Incentives

 |ldentifying Barriers to Greener Cleanups

e Incorporating Greener Cleanups into Contract Language

e Incorporating Greener Cleanups into Post Remedy and
CERCLA 5-Year Reviews

e Incorporating Greener Cleanups into Supplemental
Environmental Projects (SEPs)

e Incorporating Greener Cleanups into Environmental
Management Systems (EMS)




State Policy Drivers

o State priorities on sustainability and renewable energy

e State technical capacity and acceptance of innovative
technologies

e Regulatory pressures, such as clean air requirements,
landfill bans, or energy use restrictions

e Innovative site owners and responsible parties

e State acceptance of risk-based cleanups and institutional
controls

* The regional economy, such as fuel costs and pricing for
salvaged metals and materials.

from strategy paper #1: Implementing Greener Cleanups in the States



GCTF Survey

e Developed to aid in preparing the strategy papers on
Incentives and barriers

e To be completed online by ASTSWMO members
e Fewer than 10 gquestions

e Results will be presented at the ASTSWMO mid-year
meeting in Columbus, OH in April 2009




Outreach to the States

* Webpage of greener cleanups resources
http://www.astswmo.org/resources_sustainability
greenercleanups.html

e Green remediation speakers and panel sessions at
ASTSWMO meetings and other venues, such as U.S.
EPA conferences

e Collaboration with other ASTSWMO task forces as
well as outside parties interested Iin advancing green
remediation practices for State programs




Greener Cleanups in lllinois

e The Matrix

e 5 Guiding Principles

e Strategy Mind Map for all sites

e Decision Tree and Mind Map for LUST sites

e lllinois EPA RCRA Pilot Study with USEPA Region 9
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The lllinois Matrix

e Created to guide site owners and consultants In
choosing sustainable practices that can be applied
to site assessment, planning and design, and
cleanup.

e |llinois EPA evaluated certain cleanups from
LUST, SRP, CERCLA and RCRA programs using
guestionnaires, field visits and consultations with
green remediation practitioners.




The lllinois Matrix

e The matrix lists individual actions, followed by a
gualitative ranking of their level of difficulty and
feasibility.

* The benefits of each action to air, water, land and
energy are also identified.

e 36 actions total

o Site assessment 3
o Planning and design 16
o Cleanup 17




The Matrix

Greaner Cleanups:

How fo Maximize tha Environmental

Benefits of Sile Remedistion

bengfits,

Greaner Cleanups:
How fo Maximize tha Environmental
Benefits of Sile Remedistion
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b Collect data necess=ary to Reduces air emissions from Reduces waste material Reduces fuel use in on-site
evaluate akternate treatmeant on-site construction equipment requiring off-site disposal construction equipment and in
methads. and from trucking waste trucking waste materials.

materials.

Reduces air emissions from Reduces waste material Reduces fuel use in on-site
on-site construction equipmeant requiring off-site disposal. construction equipment and in
ancti Tr_r:;]m trucking waste trucking waste materials.
materials.




5 Guiding Principles in lllinois

1. Ensure every cleanup protects human health and the
environment.

2. Integrate site reuse plans into the cleanup strategy.
a. Sequence work to improve efficiency.

b. Make use of engineered barriers and institutional
controls that are compatible with future site
development.




5 Guiding Principles in Hllinois

3. Conserve raw materials such as soil and water; salvage
building materials and other resources.

a. Reduce waste disposal.

b. Reduce the need for new materials, including clean fill
and potable water.

c. Use existing infrastructure.

4. Conserve energy.
a. Reduce energy consumption.

b. Use renewable energy sources to power cleanup
activities where possible.




5 Guiding Principles in lllinois

5. Consider the environmental effects of treatment
technologies when choosing a site remedy.

a. Compare options for contaminant disposition
(permanent destruction, pollutant transfer or
management in place).

b. Evaluate resource demands.

c. Assess long-term stewardship responsibilities.
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Greener Cleanup Strategies
for Sites in the Bureau of Land

PerformTier 2 Analysis,
Soil and Groundwater

PerformTier 3 Analysis,
Soil and Groundwater

Install Concrete or
Asphalt Surfaces

Place Buildings
Strategically

Insert Clean Fill

JJJ

Apply Other IEPA-Approved
Barrier

T

Implement Building
Control Technologies

Use

f ® Groundwater Ordinances
Apply
/ ® Land Use Restrictions
Enter Into Highway
( Authority Agreements

Consider Environmental

(_‘ Land Use Controls

INSTITUTIONAL CONTROLS

NO FURTHER

REMEDIATION

SEQUENCE CLEANUP AND CONSTRUCTION

REQUIRED

CLEANUP ACTIVITIES 4

Choose Alternate Cleanup
Technpj\cgies e
¢

Oxidation ’
Reduction
Bioremediation v
Phytoremediation '
Dual Phase Vapor Extraction »

Optimize Process

Performance *

Incarporate Renewable

Energy Sources &

Consider Remote Monitoring .
and Operations Systems

Recover Free Product ©
[ ]

Recycle b
Reuse for Energy Production

. CONSTRUCTION SITE BEST PRACTICES

Use Clean
<) Construction Equipment
[9)

Impose idiing Restrictions
« Use Low Sulfur Diesel Fuel
- Use Renewable Fuels

Install Enhanced Emissions
Controls

° Use Recycled Materials
for Fill

<D Cover Stockpiles

° Implement Water
Conservation Practices
Collect Rainwater S
. for Reuse 3, %
g E
3 2

o) Sequence Work to Avoid
Extra Handling January 2009

Greener
Cleanup
Strategies
Mind Map
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Install Concrete or
Asphalt Surfaces

Place Buildings
Strategically

Insert Clean Fill

Apply Other IEPA-Approvi
Barrier
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Greener Cleanups at Tank Sites

e Why focus on the LUST program?

o Similarity between sites — a single green remediation model
can be applied many times over

o Large volume of sites — more than 8,000 open incidents

o UST Fund reimbursement of assessment and cleanup costs —
opportunity to incentivize greener cleanup choices

* Tools under development

o A decision tree that shows when green practices can be
Incorporated during an ordinary LUST cleanup

o A mindmap that shows a one-page holistic view of greener
cleanups




LUST Decision Trees for Greener Cleanups

DECISION TREE 1: EARLY ACTION, FREE PRODUCT REMOVAL, AND SAMPLING

REFoRT
REEAZE

}

EARLY
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FRODUCT?

REMOVE FREE

PRODUCT

coweLETE
sIcR

soTo
DECIZION
TREEZ

GREENER CI FANUP STRATEGIES
1. EARLY ACTION

Early Actn provides many spperirites topement
green approaches, such 2
Irrpcsng |dhr|g restrictions on construction

.+ Utng et dese fuel

s Usng aliemate fue's, such as E85 or
biodiessl

s Usng consiructon equipment with enhanced
emissions controls

= Sequencing work to minimize Gouble-
handiing of materisls

= Cowering siockpiles wih tarps

= Coliesting rain-water for on-ste use, such as
dust control

s Using recycled materials fo fi

2 FREE PRODUCT REMOVAL

Some free product reoowery systems can be powered by
renewable energy sources, such a5 soiar pane
Depening on the quantity and quaty of the fres product
being recovered. in some cases & may be recyciable or
sutsble for use as an sltemative energy souce.

3. SAMPLE LOCATIONS

Sample locations should be carefully selected to eficenty
identify the exients of contamination. In some cases,
phasing sampiing everts couid help reduce costs by
elimingling Unecessary samples.

4. SITE-SPECIFIC PARAMETERS

Site-specific parameters are nesded to determine site-
specific remediation objectives under a Tier 2 analysis. A
Tier 2 analys's could help reduos the amount of
contaminated sol requiring removal and disposal. hereby
sawing fime, money, and the envronmental impacts
associzied with sxcavating and transporting the
contaminated 5ol Site-speciic parameters mcude
hydraic conductivy. soil bulk censity, soil particie
density. meisture content. and organic carben conien.

5. TIER1COMPARISON

The Ilingis EPA requires that the reslts of sampling
performed to delineate the extents of contamination be
compared to the mest siingent Tier 1 remediation
otjecives. This oss o i e use of  Ter 20r Tier 3
anaiysis to st remediation objectives afte

contamination has been flly deneated. emeier. Infact
faiure to use Sit=-spectic remediation obisctives may
result in certain comective action costs bemg ineligtie for
reimburssment from the Fun

Greener Cleanups: How to Maximize the Ewironmental
Benefits of Site Remedialion
Leaking Undsrground Storage Tank Program

January 2000
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DECISION TREE 2: SOIL REMEDIATION

GREENER CLEANUP STRATEGI

6. TIER 2 ANALYSIS - UNRESTRICTED

A Tier 2 Analysss determines site-specific remediaticn
objctives based on site-specific parameters, described in
more detailin Decision Tree 1. Insome cases a Tier 2
Anaiysis under an unrestricted. residential scenario could

roducs remediation chjectives that minimize the amount
of contaminated sail requiing csanup.

7 LAND USE RESTRICTIONS

If the future use of a site is industrial or commercial, 3 land
use restriction allows Tier 1 remediation objeciives for
incusirialicommereial properties to be referenced. These
remediation chiectives may be less sirngent than the Tier
1 residential objectives, hereby reducing the amount of
contaminated sal requiing cleanup.

8 TIERZ ANALYSIS - RESTRICTED

Aresticted Teer 2 Analys's determines site-specific
remediaton chiectves for industialcommertal and
construction worker scenanos. These remedaton
abjectives may b less Stringent than the Tier 2 residential
abjecives, thereby reducing the amount of contaminated
soil requinng cleanup.

9. ENGINEERED BARRIERS

In ceriain cases an engineersd barrier can be placed over
contaminated sal to prevent users of the site from being
exposed 1o the contamination. Engresr=d bamiers can
include asphalt, cancrete, buildmgs, and three feet of clean
Fil. Flacing an engneered barmier will ey reduce the
amount of contaminated sail requirng cleanup

Engineered bariers can help save tme and money,
especially if they are coordinated wih the redevelopment of
the site, such as placing a planned parking lof cver
contaminated soil

10.  ALTERNATE CLEANUP TECHNOLOGIES

While exeavation and off-site disposal is often the quickest
cleanup strategy, itis aiso often the most expensive. #a
cleanup doesn't have to be completed right away. an
altemate cleanup technalogy could save maney whils
reshucing the environmentsl mpacts of sxzavating and
transparting contaminated sod. Aliamate cleanup
technologies includ in-place cdaton, in-place reduction,
bioremediztion, and dual-phase vager xiracton.

11, STANDARD CLEANUP TECHNOLOGIES

If standard cieanup technologies are planned for a site,
specifically excavation and ofi-ste disposal, then the green
approaches under ‘Eary Acton on Deaision Tree 1 should
be consideres. in addition, ceanup work should be
sequenced to intgrate with redeveicpment activsies. This
wil minimize the need to fll exavations f1at may not need
to be filled if cleanup is coorgnated with the redevelopment
actvities.

Greener Cleanups: How to Masinize the Envirenmental
Benefis of Site Remadiation
Leaking Undsrground Storage Tank Program

Jarwary 2008

©

DECISION TREE 3: GROUNDWATER REMEDIATION AND OFF-SITE IMPACTS
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Gl MER CLEANUP STRATEGIES

12.  GROUNDWATER ORDINANCES

Many have ordnances in o
the use of grouncwates for potable purposes. Fa
N Trunicipaity has sucﬂanardmance in place, the amount of
plum

o e et R e R approve an
ordnance before it can be appiisd fo a cleanup

12.  TIER 2 ANALYSIS

A Tier 2 Analys's for grounciwater seis site-specific

v arrLy : c
ORCINANCE conditions. [h.al may reducs the sze of the contaminant
piume requiring deanve.
12" 14, ALTERNATE CLEANUP TECHNOLOGIES

Many of the altemats cleanup technoiogies appscabie to
s0il contamination can also be considered for growncwsier
contamination, depending on the naturs and extents of he
contamination. These altzmate cleanup technologies may
take more fime but can reduce cleanup costs.

15.  STANDARD CLEANUP TECHNOLOGIES

— I standard groundater dearup technaiogy is ppled.
ALTERRATE the process should be carefully cptmized to

TECHNOLOGY remediation chjecives usng the. \Bas(arrwn[cﬂe\ewcny.
reagents, and other sugplies. In some cases renevaabis
enengy systems. sueh as solar panels, can be incorporated
into standard cleanup systems.

16.  HIGHWAY AUTHORITY AGREEMENTS

In many eases contamination exiending off-site and ento 3
i ight oy can b addressed uing 3 Highmay

wihorty Agresment. Linder a Highviay Authonty
A.greem«zm. the public entty that owns the right-of-way
agrees that the contamination e2n remain in place
providng the parsan responshbie for the contamination
remains responsibie for fre cleanup at some peint in the
future if the public entiy needs 1o access the right-of-vay.
Highviay Authority Agreements can mit the amount of off-
site cleanup required.

17, ENVIRONMENTAL LAND USE CONTROLS

Environmental Land Use Centrols alow contamination that
has migrated off.site 1o stay in place under certain
condiions. Emvironments! Land Use Controls a similarin
purpose to Highway Autherity Agresments but they are
entared nio by the person respansisie for the cisanup and
the private preperty owner whose land has been impacted
by the relase.

ARPLY
ALTERNATE
TECHNOLOGY

apeLy
sTANDARD:

TECHNOLDGY

Greener Cleanups: How to Mavinize the.Envionmental

jenefis of Site Remediaticn

Lesking Un:)engrnmd Siorage Tank Program

Jamuary 2000
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GREEMER CLEANUP STRATEGIES

1. EARLY ACTICN

Eary Action provides many cpporunites to implement
green approaches, such as:
= Irmpesing idling restrictions on construction
equipment
- Uzsing low-sulfur dizse! fuel
a Using altemate fusls, such as EBS or

biodiezel

a Using construction equipment with enhanced
emissions conirols

= Seguencing work o minimize double-

handling of materials

= Covering stockpiles wih tarps

- Collecting rain-water for on-site use, such as
dust conirol

& Using recycled materials for fill

2. FREE PRODUCT REMOVAL

Some free product recovery systems can be powered by
renewsble enengy sources. such as solar panels.
Cepending on the quantity and quay of the free produc:
being recovered, in some cases @ may be recycisble or
suitable for use as an aliemative ensrgy sowrce.

3 SAMPLE LOCATIONS
Sample loeations should be carefully selected w efficienty

identify the excents of contamination. In some cases,
phasing sampling events cou'd help reduce costs by

1. EARLY ACTION

Early Action provides many opportunities to implement
green approaches, such as

. Imposing idling restrictions on construction
equipment

- Using low-sulfur diesel fuel

- Using alternate fuels, such as E85 or
biodiesel

- Using construction equipment with enhanced
emissions controls

- Sequencing work to minimize double-
handling of matenals

- Covering stockpiles with tarps

- Callecting rain-water for on-site use, such as
dust control

- Using recycled matenials for fill

4. SITE-SPECIFIC PARAMETERS

Site-specific parameters are nesded o determine site-
specific remediation objectives under a Tier 2 analysis. A
Tier 2 analysss could help reduce the amount of
contaminated sod requiring remova and dsposal, thereby
saving fime, money, and the envronmental impacts
associated with excavating and transperting the
contarminated sol_ Site-specfic parameters nclude
hydraufic conductivity, soil bulk density, soil partice
density, moisture content, and organic carbon content,

4. SITE-SPECIFIC PARAMETERS

Site-specific parameters are needed to determine site-
specific remediation objectives under a Tier 2 analysis. A
Tier 2 analysis could help reduce the amount of
contaminated soil requiring removal and disposal, thereby
saving time, money, and the environmental impacts
associated with excavating and transporting the
contaminated soil. Site-specific parameters include
hydraulic conductivity, soil bulk density, soil particle
density, moisture content, and organic carbon content.

3. TIER 1 COMPARISON

The [Fnois EPA requires that the results of sampling
performed to delineate the exients of contamination be
compared to the most siingent Tier 1 remediation
objectives. This does mit the use of a Tier 2 or Tier 3
analysis 1o set remedistion objeciives after the
contamination has been fully defneated, howsver. In fact,
failure to use sit=-specfic remediation objzctives may
resultin cerain comectve achion costs being neligtle for
reimbursement from the Fund.

Greener Cleanups: How to Maximize the Environmental
Benefis of Site Remediation
Leaking Underground Storage Tank Program

January 2000

5. TIER 1 COMPARISON

The lllinois EPA requires that the results of sampling
performed to delineate the extents of contamination be
compared to the most stringent Tier 1 remediation
objectives. This does not limit the use of a Tier 2 or Tier 3
analysis to set remediation objectives after the
contamination has been fully delineated, however. In fact,
failure to use site-specific remediation objectives may
result in certain corrective action costs being ineligible for
reimbursement from the Fund

DECISION TREE 1:
EARLY ACTION, FREE
PRODUCT REMOYAL,

AND SAMPLI C15
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Greener Cleanup Strategies for Tanks Mind Map

Greener Cleanup Strategies for Earning a No Further Remediation Letter

in the LUST Program

EARLY ACTION r : ‘“""2&"5&?3"""
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Apply Alternate Cleanup Technologies
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Incorporate Renewable Energy Sources
Optimize Process Performance

Apply Alternate Cleanup Technologies
Apply Standard Cleanup Technologies
Incorporate Renewable Energy Sources
Optimize Process Performance
Apply Alternate Cleanup Technologies |
 Apply Standard Cleanup Technologies
Coordinate with Site Redevelopment | AL £y,
Apply Construction Site BIMPs | *ﬂw @%

Optimize Process Performanca | %

January 2009



Greener Cleanup Strategies for Earning a No Further Remediation Letter
in the LUST Program

LUST 1 EARLY ACTION. i Aoy Coneton
INCIDENT Incorporate Renewable
i Ererpy Scurces |
N W m———

E Recyce
Reuse for Enpimy Production

Appy Standard Cleanup Technokgies
Incorporate Renewatie Enamy Sources
Optimize Process Perfomance

Jansary W08

Apply Alternate Cleanup Technologies

Apply Standard Cleanup Technologies
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RCRA Green Remediation Pilot Study

e Conducted by EPA Region 9’s RCRA Corrective
Action Office

e EPA Region 5 and lllinois invited to participate

e Purpose is to quantify the environmental effects of
cleanups and develop a methodology for conducting
green remediation analyses

e |llinois site will be the BP Riverfront Facility in
Wood River, IL used to manage refinery wastes

e BP’s proposed a phytoremediation system to provide
both final cover and a leachate management
program




For More Information

http://www.epa.state.il.us/land/greener-cleanups

heather.nifong@illinois.gov
217-785-4729
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