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Cleanups have an
Environmental
Footprint

Remediation — 1996 to 2016

A) Incinerator & Restored Wetland
B) Groundwater Treatment Plant
C) Bauer, Inc.

D) Excavation

E) Backfilled Incinerated Ash

F) Cochato River

Massachusetts Department

of

October 27, 2016

ENVIRONMENTAL PROTECTION




Challenge: To Lower the Environmental Footprint
of Cleanup Projects

Greener Cleanups*

The practice of considering all
environmental effects of remedy
Implementation and incorporating

options to minimize the environmental
footprints of cleanup actions.

*as defined by US EPA, aka Green Remediation
(no definition in Massachusetts)
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“Minimize, Reuse, _ “Reduction, Efficiency,
and Recycle...” Materials Energy and Renewables...”
& Waste
Core
Land & Elements -
“Conserve, E Alr “Protect Air Quality,
Protect, cosystems Reduce Greenhouse
and Gases...”

Restore...” Water

“ Imbrove Qualitv Massachusetts Department %1
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Framework for

e Greener Cleanup is a Process, not a
Technology

» Greener cleanup principles should
be integrated into cleanup projects

3. Remedial Design and
Construction 4, Operation and

» Applied on a phase-by-phase basis St

» |Is not just about remedy selection
and “green technologies”

e Two tracks in Greener Cleanups

5. Closure

2. Remedy Selection

» Qualitative - Focus on how to oty

incorporate BMPs (Best 1 Investigation
Management Practices) into projects

» Quantitative Evaluation to help
identify BMPs
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Best Management Practices (BMPs)

Activities that, if applicable to the situation,

typically will reduce the environmental
footprint of a cleanup activity.

Examples:

Use on-site generated renewable energy
Recycle non-usable/spent materials & Equip.
Implement idle reduction plans

Minimize clearing of trees

Establish green requirements (for example, SMPs and
BMPs) as evaluation criteria in the selection of
contractors and include language in RFPs
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Massachusetts Clean Energy

e 2007 established Executive Office of Energy &
Environmental Affairs

e 2008 Green Communities Act (GCA)

— Supports Development of Clean Energy Resources
— Expands Efforts to Promote Energy Efficiency

— Increased the Renewable Energy Portfolio Standard (RPS)
to 1% per year.

— Goal of 15% “New Sources” by 2020 (currently 9%)
e 2008 Global Warming Solutions Act

— Comprehensive Program -> Climate Change
— Goal 25 % Below 1990 GHG levels by 2020
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ENERGY: RPS Programs Nationally

AR EEA K UNESHLAAH ‘ EI"IEI'g}fr EffiCiEﬂCy &

DSIRE"" —— ENERGY

Renewable Energy

<
Database of State Incentives for Renewables & Efficiency e IREC N lu-‘éu

S e Solar Center

Renewable Portfolio Standard Policies

www.dsireusa.org / September 2014 ME: 30% x 2000

MT: 19 x 2015 MN: 26.5% x 2025 (IOUs) New RE: 10% x 7017
31.5% x 2020 (Xcel) 259 01 "B NH: 24.8°% x 2025 B Y
ND: 10% x 2015 : MA: 22.1% x 2020

OR: 25% x 2025 (large utilities)*

5% - 10% 1(21'.)25 smaller utilities’ e o = e [+1% annually thersafter)
o (MI: 10%% x 2015*+ pic. [RI: 16% x 2020 |
SD: 10% x 2015 (S, s ok —

[ CT: 272 x 2020 |

WI: 10% X 2{]15

: 105 MW OH: 12.5% x 2026 [PA: 18°0 x 20217|  §
% A NJ: 20.38% RE x 2021
B ' IL: 25% x 2026 - - + 4.1% solar x 2028
3 _ _"’ e Sl [DE: 25% x 2026" |
CA: 33% x 2020 W', /7 55, by 2025 7 [Rcilill KS: 20% x 2020 [N SWML/V-15% x 20257 N=Pr=nasohn0s =

[ MD: 20°% x 2022 |
[DC: 20% x 2020

MO: 15% x 2021
AF: 15% x 2025* e SCr 2% x 027

& oo

-~ e Ok: 15% x 2015
A " il L R | NC: 12.5% x 2021 (10Us) |
o - NM: 20%% x 2020 (I10Us) 10% x 2018 (co-ops & munis)

a*:J ™ 10% x 2020 {co-ops

-{__-__l |I

C | TX: 5,880 MW x 2015

‘"‘:;', )Jf; . -1\\:{\
—— 2 N,

Guenn. 25% x 2035 i
USVI: 30% 3 2025 g

. Renewable portfolio standard = \ Minimum solar or customer-sited requirement
[ Renewable portfolio goal 3k Extra credit for solar or customer-sited renewables
& Solar water heating eligible T Includes non-renewable alternative resources
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EMISSIONS: GHG Emission Reduction
Opportunities

Reduction Sources

Non-Energy

«vehicle AC

« stationary refrigerant
*Reducing SF6in elec equip
+ Reducing plastics GHG

Buildings
«efficiency/RGGI

* bldg codes

* bldg rating and labeling
 “deep” retrofits

= C&I oil

* solar thermal

= cooling/trees

* appliance stds

Transportation

* Green DOT

* Fed/CA standards

* Fed Std for medium and heavy
vehicles

*Fed RFS and regional LCFS

* Clean car consumer incentives

* PAYD pilot insurance

* Sustainable development

*Smart growth

*RPS

*EPA/Power plant rules
* Clean energy imports

E Iectricity + Clean Energy Performance Std m

Executive Office of Energy and Environmental Affairs
ﬂ

o1
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CLEANENERGYRESULTS

e Launched 2011

e Promotes Clean and
Efficient Sources of
Energy at MassDEP
Regulated Sites (where
we have authority or
control)

e Maximizes MassDEP’s
Unique Expertise to
Overcome Permitting &
Siting Obstacles

e Create economic growth
and employment
opportunities

vt oy ! ..u ':..-." .
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COMMISSIONER’S CERP GOAL

“Promote the use of
Green Remediation/
Greener Cleanups
at state and federally
regulated contaminated
sites”

Brockton Brightfields, 425 kW solar PV
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Core Elements of Greener Cleanups

RPS Compliance

“Minimize, Reuse,  Materials @ “Reccih;;:tion, E;flicien?,y,
and Recycle...” and Renewables...
& Waste

CO re GHG Reduction
/Climate Change

Land & Element Y —
Ecosystems

“Protect Air Quality,

Conserve, Prote”ct, Reduce Greenhouse
and Restore... Water Gases.

“Improve Quality,

of

Decrease Quantity of Use...”  massachusetts Department Eﬂ
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WASTE: “Landfills Last” - Materials Management

Framework

e 2008 Goal - Significantly reduce the
waste deposited in landfills

e Waste Bans

Asphalt Pavement, Brick &
Concrete

Clean Gypsum Wallboard

Commercial Food Waste (Effective
October 1, 2014)

Ferrous & Non-Ferrous Metals
Leaves & Yard Waste

Recyclable Paper, Cardboard &
Paperboard

Treated & Untreated Wood &

Wood Waste (Banned from
Landfills Only)

Massachusetts Department
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WATER: Management of Water Resources

Ipswich River:

e 2008 Goal - Work to bolster
water quality and quantity by
promoting best practices for
better conservation,
management and protection

e Major Activities:
— Water Management Act

— SWMI - Sustainable Water
Management Initiative

October 27, 2016




LAND: Protecting Land And Ecosystems

e Minimize areas that
need use limitations

e Minimize soil and
habitat disturbance
or destruction

e Use native species to
support habitat
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Core Elements of Greener Cleanups

“Reduction, Efficiency,

“Minimize, Reuse, ”
and Renewables...

and Recycle...”

“Protect Air Quality,
Reduce Greenhouse
Gases...”

“Conserve, Protect,
and Restore...”

“Improve Quality,
Decrease Quantity of Use...”
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MassDEP Efforts (2012 — 2016)

GREENER CLEANUPS WORKGROUP (2012 - Present)
REGULATORY AMENDMANTS (June 2014)

— Consider eliminating/reducing impacts (Core Elements)
GREENER CLEANUPS “GUIDANCE” (October 2014)

— Policy advocates use of ASTM Standard Guide for Greener
Cleanups (E2893-13, November 2013)

LSP TRAINING
— December 2014
— AEHS Conference 2014, 2015, 2016

Greener Cleanups Leadership Recognition Incentive

Program
Massachusetts Department Iﬁ
of
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310 CMR 40.0191
Response Action Performance Standard
(RAPs)

e (3) The application of RAPS shall be protective of health,
safety, public welfare and the environment and shall
include, without limitation, in the context of meeting
the requirements of this Contingency Plan,
consideration of the following:

— (e) eliminating or reducing, to the extent practicable and
consistent with response action requirements and
objectives, total energy use, air pollutant emissions,
greenhouse gases, water use, materials consumption, and
ecosystem and water resources impacts resulting from the
performance of response actions through energy efficiency,
renewable energy use, materials management, waste
reduction, land management, and ecosystem protection.

Massachusetts Department
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Greener Cleanups Guidance
(WSC #14 - 150)

Department of Environmental Protection

e Wirttes Streat Bosson, M 02

e DRAFT C
— May 2014 -
e COMMENTS smecen Acurs

This document provides guicance in support of 310 OMRA 40,0191 and 310 CMR 40.0E58 on recmmended
Bpproaches that maximize the pet enyironmental benefit when conducting responze actions at dispossl
sites regulated under the Massachusetts Contingsncy Flan [MCF], 310 CMR 40.0000. Recommended
spproaches incluse sdherence to avsisble industry standarss and guidsnce as descrined further in this

— July 2014 -
Thiz documant iz imtandad sofly o2 guidonce. It i not o reguiation, ruid or reqUiraTant, and should not e

ronstrusd oz mandntory. It doss nof CrAThe ORY SUBSHANEVE or procedunal rights, ond is not enforcachio by
oy party in any ooministrati ing with the Thiz dorwmant provides guidence on
opproochar MassDEP considors orcaptohie for masting tha ganarsl roguirements sot forth in the MCF.
Partias using this guidonce should be oware thot othar oeraptobie cHamatives moy b ovmilohis for

e FINAL EFFECTIVE T S R RN T
— October 2014 e

. Benjamih 1. Edcsan
( Assiztant Commissioner
" Bureau of Weste Sit= Ceanup

October 20, 2014

This itarmaton b alatie b e Cxanan, -T2 OO 1 S0-E0-TU2T or 117 ST
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Compliance Through Available Industry
Standards & Guidance

e USEPA, CLU-IN, Green Remediation
Focus

( )
e ASTM International, November 2013, | i

Standard Guide for Greener —

Cleanups, E2893-13
e [ITRC, November 2011,

Technical/Regulatory Guidance,

Green and Sustainable Remediation:
A Practical Framework (GSR-2).

Aﬂ”/ Deslgnation: E2893- 13

RO

Standard Gulde for
Greener Cleanups”

Massachusetts Department
of lﬁi
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http://cluin.org/greenremediation/

MassDEP Recommendation

e MassDEP strongly
recommends use of the e
ASTM Standard Guide for -

Standard Gulde for

Greener Cleanups (“the .

This siandand &

ASTM Guide”)
(Designation: ASTM
E2893-13, November
2013 or May 2016)

e List of up to 160 BMPs’

Massachusetts Department

of
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Best Management Practices (BMPs)

Activities that, if applicable to the situation, typically will
reduce the environmental footprint of a cleanup activity.

e “Best Engineering Practices”

e BMPs are organized on a technology or activity
basis, but are applied based on the phase of the
project

e BMPs assigned to EPA’ s five core elements

e Also established 10 Categories

Massachusetts Department
of Iﬁ!
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Green BMP Categories

= W b =

Buildings
Materials
Power & Fuel

Project Planning &
Team Management

Residual Solid &
Liquid Waste

10.

Sampling & Analysis
Site Preparation/Land
Restoration

Surface/Storm Water
Management

Vehicle & Equipment
Management

Wastewater
Management

Massachusetts Department [
of I\#X!
ENVIRONMENTAL PROTECTION ! |



ASTM Standard Guide for Greener Cleanups
BMP Table

Core Element Addressed Remediation Technolo
N emediation Techned
fat ite Lewel) o
Bold B (g |E | £ 8 |Te| g [FE| 5 [fiE| gE|i: g8
g 5 -] G = " [ - EE TEE| ER ER 8%
& z [z |8 3 $ B 5 T 24 e |FEg| A5 |22 c£E
7 | & & - 5% § Fa £ |4ig| 238 | 5% E=
. 5 |3 ] : il3s| o2 3E ATE| 28| 5% E
Category Best Management Practice - ] < E ] g = EEl 2| @ A
|2 [ § 1 g k a5 & F] ]
T | = ] & ] - £ HE 2 ]
i |B E E - P
T °
+«1 v v - - :v 1w v v v v LR 4 v - v _ﬁ v - v
Suillengs Minimize the size of the housing for abowe-ground treatment systern and equipment X X X X X X X X X X X X X X
Buileings nstall energy recovery ventilztors in buldings ta allow incoming fresh 2 while capturing energy
fram autgoing, conditioned air x X x i X x i X x x X x
Hullengs fAeuse existing structures for treatment system, storage, sample management, % ¥ % M ¥ % M ¥ % % ¥ %
Auilging Huild energy efficent heating and coaling inte new buildings by using natural conditions such 2s
= ¥ e # e AV % % % ¥ % % ¥ % % % % %
arevailing wind directions for cooling/heating, passive sclar building design, 2nd for existing
Buileings Design enemgy efficent HYAC systems (e.7., programma ale heating and cooling systems] X X X X X X X X X X X X
Huilengs Brapedy insulbate buildings X X X X X X X X X X X X
Hullengs Aulld energy effciency lighting into new buldings by using natural conditions such as passive % ¥ % M ¥ % M ¥ % % ¥ %
ghting and by using designed systems such s energy star ighting.
Saterials Use dedicated materia’s when performing multiole raunds of sampling of all matrices X 3 X X 3 X X 3 X X 3 X
Haterfal Purchase matenials in bulk quantities ard sable/recyelole conta d to
erials urchase materials in bulk quantities and packed in reusablefrecyckble containers ard drums M M M % M M % M M M M M
reduce packaging waste
Materials Use products, packing material, and eguioment that can be reased or recyded X X X X X X X X X X X X
Materfals #repare, store, and digtribute documents electronically using an enviranmental management X X X X X X X X X X X X
Saterfals Aecycle all nor-uszalefspent eguoment/materials following completion of pro X L3 X X L3 X X L3 X X L3 X
Materfals Use materfals that are made from recycled matedals (e.5., steel, concrete, olastics and asphalt
' & P L X X X X X X X X X X X X
tarps mace with recycled or biobased contents instead of virgin petroleum-based contents)
Materfals Link 2 deconstruction project with an on-site or loal current construction or renovation profect
X X X X X X X X X X X X
1o faclitate reyse of clean salvaged materials.
Materials Use cresteylocl materals, when pessible ¥ ¥ ¥ ¥ ¥
aterials SEpam-clean or use phosphate-fres detergents o bodegracabls cleanng rocudts instead of
arganic salvents ar acids to decontaminate sampling eguiament x X X X A X X A X X x X X
Materfal U d bazed material 3 ¢ are certified o2 with the Forest
erials se weod bases rnlcn:.s:rc:rc atare certifed in = with the Fore M M M % M M % M M M M M
Stewardship Courcil {FSL) Princoles anc Critenia for woed bull ¢ ng componerts
Materials Use regeneratec GaC for use in carbon beds ¥ ¥ ¥ ¥ ¥
Materials Consider preheating wapors to reduce relative humidity prior to treatment with vapor-phase ¥ ¥ M ¥
GAL to improwe adsorption effickency when additional analysis supparts approach i
of




BMP Examples

AIR

e Use local laboratory to
minimize impacts from
transportation

e |mplement anidle
reduction plan

e Replace conventional
vehicles with electric,
hybrid, ethanol, or
compressed natural gas
vehicles

Waste Management

Link a deconstruction project with a
replacement construction project
(for example, the same site of the
deconstruction project or a local
current construction or renovation
project) to facilitate reuse of clean
salvaged materials

Salvage uncontaminated
objects/infrastructure with
potential recycle, resale, donation,
or reuse

Use products, packing material,
and equipment that can be reused

or recycled Massachusetts Department m
of / [
| S8 |
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FREE Access to View ASTM's Standard
Guide for Greener Cleanups

e |n partnership with
USEPA, ASTM is offering a e
complimentary, 2-month o
viewing period e s
(September 28 -
November 30) for this Lo

1.1 Cleaning e envinnmental and public
it can be viewed s “gren” U5 N0

FE
d d F ey oy, waler, and naturl s e
Sta n a r ¢ O r rulxuu:ccx‘ The prcess of claup theelore ;:cawx gy 5 0rgul orhe i,
. . envirommental foeiprint, This guide describes u process for 1.9 This gaide does not supersede fedena, stae, or local
complementary viewing
of the Standard, go to
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http://www.astm.org/E2893-16

Cleanups Required!

Actions and remedies must
eliminate, mitigate or prevent
certain conditions, including
an Imminent Hazard, a
Condition of Substantial
Release Migration, a
Substantial Hazard and a
Critical Exposure Pathway

Greener cleanup
considerations MAY NOT be
used to override these or any
other MCP requirements.

Materials

Ener
& Waste eY

Land & Air &
Ecosystems Atmosphere

Water

[ ]
[ 1
A

I

Massachusetts Department

October 27, 2016
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Time-Critical Situations

e Time-critical situations (e.g.,
“2-hour” and “72-hour”
reportable conditions under
the MCP)are likely are not
suitable for initial consideration
of greener cleanup practices.

e However, once immediate risks
and their causes have been
addressed, greener cleanup
practices should be considered.

Massachusetts Department
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Example A: Excavation and Surface
Restoration

e Asphalt Pavement: from
roads, parking lots, and
similar sources

e Brick and Concrete: from
construction activities and
demolition of buildings,
roads, bridges, and similar
sources

Massachusetts Department
of 7%
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YES Materials

YES

Materials

Example A = CONSIDER WHEN APPLICABLE
[Reuse in road construction (reclaimed asphalt pavement)/ Reuse as structural fill]

6

Use recycled content (for example, steel
made from recycled metals, concrete and/or
asphalt from recycled crushed concrete
and/or asphalt, respectively, and plastic
made from recycled plastic; tarps made with
recycled or biobased contents instead of
virgin petroleum-based contents)

Link a deconstruction project with a
replacement construction project (for
example, the same site of the
deconstruction project or a local current
construction or renovation project) to
facilitate reuse of clean salvaged materials

October 27, 2016
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INCENTIVES

e Cleanup Cost Reductions/Savings

— Implement BMPs that reduce or have no effect on the
project cost, unless reason not to do so

— |f during implementation, new information or changed
circumstances causes implementation of BMP to be
cost-prohibitive, may elect not to implement

e Contracting requirements
— MassDEP SARRS

e Leadership Recognition

Massachusetts Department
of Iﬁ!
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2016 Massachusetts DEP
Greener Cleanups Leadership Recognition
Incentive Program

“MassDEP will recognize the person(s), entity, or project
that demonstrates professional performance in applying
Greener Cleanup principles and practices to reduce the
overall net environmental footprint of response actions
implemented under the Massachusetts Contingency Plan.
Greener Cleanups aim to eliminate or reduce total energy
use, air pollutant emissions, greenhouse gases, water use,
materials consumption, and ecosystem and water
resources impacts related to the assessment and cleanup
of a disposal site.”

Massachusetts Department
of Iﬁ!
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Eligibility & Consideration

e FY2016 Recognition: Response action submittals filed between
June 30, 2014 and June 30, 2016.

e Any response action submittal completed in accordance with
applicable requirements of the MCP in consideration of the
“Greener Cleanup” core elements prescribed at 310 CMR
40.0191 and, as applicable, at 310 CMR 40.0858.

e Primary focus will be on:

— MCP regulatory compliance and “Greener Cleanups
Guidance”

— ldentification, prioritization, selection, implementation and
documentation of feasible ASTM’s Best Management
Practices (BMPs), and/or other technical equivalent.

Internal BWSC Review Team - screened and scored universe.

Massachusetts Department
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ROBERTS CONSULTING, INC.

o "AtBRicH CTRC

KLEINFELDER

Bright People. Right Solutions.

S

SOVEREIGN CONSULTING INC. b |RW|N Enineers
CHEMICAL & ENVIRONMENTAL

Brownaw . -
Caldwell AZCOM

LASESTORE
p
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Leadership Recognition - PROJECT

e RA: Modified Phase Ill Remedial Action Plan

e RELEASE: No source established. Soil, groundwater, and
indoor air at the Site have been impacted by chlorinated
volatile organic compounds (VOCs), primarily
tetrachloroethylene (PCE).

e REMEDY: Surfactant enhanced ISCO treatment for
unsaturated and saturated soil, and ISCO for groundwater

e GC: Qualitative BMP application (identification, selection,
prioritization)
— 88 BMPs Identified, 30 retained for remedial design
(5 CE: EN/A/MW/EC/W, 4 with High Priority)

— BMP tables completed
Massachusetts Department ° 1
ENVIRONMEN'I(');L PROTECTION m
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Table 1 - Greener Cleanups BMPs (applicable to 1ISCO)

Core Element Addressed
Category [Best Management Practice = Materials Lisnd sndd Priority | Retmined? Comments
Energy PEIRC | end Waste Ecosystems:
Materials lse dedicated materials when sampling X Medium Yes
Purchase materials in bulk gquantities and
Materials reusable containers to reduce packaging X Medium Yes
WaSiS
. Use products that can be reused or ,
haterials recycled X Low Yes
Materisls F‘repare-,_ store and distribute documents X Low Yes
electronically
Matarials Hec__-.-cle &% !1||Jl:‘.h r_mlﬂlmbls-_.-’_sperut X Law Yoo
equipment, materials as possible
Power and Conduct hydraulic tracer tests to optimize X X L ¥
Fue! hydraulic delivery of reagents ) ) ow s
Power and Operate remediation system during off- X X Mot No 1500 injections will not reguire
Fuel peak hours of electrical demand ) ) applicable power from the electrical grid
Install amp meters to evalusts Mot
Power and consurnpion rates on & real time basis w X applicable Na 1500 injections will not reguire
Fus! evaluate options for off-peak ensrgy ’ power from the electrical grid
usage
Power and § . Mot 1500 injections will not reguire
1] y } . R .
Fue e orrsite renewable ensrgy X X applicable No power from the electrical grid
Power and Insulate all applicable pipes and
Fusl equipment to improve energdy efficiency * Low Yes
Power and lIse solar power pack system for low- X Mot Na I1SC0 injections will not reguire
Fue! power system demands ) applicable paower from the electrical grid
Power and FPurchase renewsble energy via loca X % Mot N 1500 injections will not reguire
Fue! utility to power cleanup activities ) applicable @ paower from the electrical grid
Employ auxiliary power units to power cab .
P“";E' and | | sting and sir conditioning when X X Low Mo ”“‘.:;t‘""““h # to proposed
He machines not operating Froj
Power and Use gravity flow to intreduce amendments X X Low Na Require high pressure
Fusl or chermnical oxidants to the subsurface ’ injection
Power and Operate pumping equipment in pulsed Mot [,nu_-:'._ul o reduce t.“.'."':f.mne
Fus! mode when nearing asyr ic conditions * licable Ne for injections to minirmize
node when nesring asyrmpol ' ! EPP impact on parking lot

Page 2
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e Sample BMPs:

— Select oxidants/reagents with lower
environmental burden

— Insulate all applicable pipes and equipment to
improve energy efficiency

— Establish green requirements as evaluation
criteria in the selection of contractors and
include language in RFPs

— Use alternate drilling methods including DPT
(Direct Push Technology) or sonic drilling to
minimize drill cuttings that require disposal

Massachusetts Department
of Iﬁ!
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448 High Street Site, Medford
RTN 3-0028477

(View file at:



http://public.dep.state.ma.us/SearchableSites2/Search.aspx

Thank You!

Thomas M. Potter

Clean Energy Development Coordinator
MassDEP Bureau of Waste Site Cleanup
One Winter Street, 6" Floor

Boston, MA 02108
617-292-5628

Clean Energy Results Program Website:

Massachusetts Department
of

October 27, 2016
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