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= EPA's approach to Green Remediation and Renewable Energy on
Contaminated Land and Mining Sites

= Green remediation contract toolkit
= USACE MOU Update
= Renewable energy initiative and mapping




Developing tools, such as GIS-based RE and contaminated lands/mining sites
mapping and State incentive sheets

Model AOCs, comfort letters, PPAs and PLAs for RE development on
contaminated lands and mining sites

Provide technical expertise to assess siting issues such as geotechnical
conditions/soil stability




Outreach and education
Coordinate with interested parties
Identify and work on pilot sites
Measure results




= Quick reference guide to determine how to use the contract execution
process to encourage the use of innovative approaches (e.g. green
remediation technologies and practices) to site cleanup

= Guide EPA staff as they develop procurements to identify where in various
contract mechanisms to include requirements or preference for innovative
cleanup strategies




N

Remedial Action Contracts (RAC)

Emergency and Rapid Response Services (ERRS)

Superfund Technical Assessment & Response Team (START)
Environmental Services Assistance Team (ESAT)

RCRA Enforcement, Permitting and Assistance (REPA)

US Army Corps of Engineers (USACE) contracts

Site-specific contracts for Remedial Action

Others....




= RPMs
= 0OSCs

= Contracting and Project Officers who support removal action, remedial
response, and support services




= Matrix showing RAC contract process to support the use of innovative/green
cleanup strategies

= Provides suggestions for how to incorporate GR language at various stages
of the contracting process (e.g., from pre-award process through the

contract performance)

Pre-Award Contract performance

*Planning & procurement *Writing a Work Assignment / Task
«Establishing contract type Order

*Writing the SOW *General category of consideration
Establishing contract terms and *RI/FS, RD/RA, O&M

conditions *Reviewing and approving work plans

«Establishing evaluation criteria and  <Evaluating performance
selecting contractors *Recognition of contractor performance




Stage of Contract " . Vihoto work with to develop | Results! Outcome
Development I contract languag;
- Getgraup of RPMs, Praject Officers and Contracting Officers thgether 3 year before RFP is Issued todiscuss | RAC Designated Lead Is Users of e contract
hou o craft contract o encaurage innowative strategies. Cansider addifional conversations with USACE, BLM, | Angela Edwards of 0 SRTI will have direct
DOT, andd other agencies. Compare notes and share ideas. The OAM ERRP OD Service infuence an hai the
Certer Manager inchargeof | conractis stuctured
- Use this team as an advisory group for all pre-award actvities, listed below. RACs is Jeanne Poouey, Field personnel can
Plarning the Aedvisory group of RPMs, POs, | suggest ideas for
- Review conlracts at other agencies for similar work to see how they are written. Talk o peers at other and COs Iobe established. encouraging e use
BB agencies (USACE, DOD, Interior, et ) o get ideas of innavative
approaches.
- Prepare new SO language which suggests recommended innawative technologies that can be used in
arious stages during the remedial actiities (RIFS, RO, RA, LTRA, and D&M.) This may be incorporated at
the contract level, and may also be done at the Wiork Assignment (WA)Task Order (TO) level )
- Congider perfor mance-hased contracts which provide incenfives (positive or negative). True performance- Same as above. Cortracts will have
based contracts permit contractor to decide on approach. Stuctire ncentives 1o focus in parton uge of huitt-in incentives for
2 innovative strategies. Consider use of Award Fee confracts and establish Amard Term confracts, if the region sigesting and
E is willing t commit the resources needed 10 manage such contracts. utilizing innavatve
'.E shrategies
= - lfregion has the resources to manage this approach, structure muliple award RAC confracts so confractors
E campete for work; use of innavative approaches can generate a higher technical score at A level.
é Establishing
E Contract Type | - Make contract flexible so different types of TOs, defivery orders (D0s) ar WiAs can beissued. Use each type
a5 appropriate for fostering use of allernative approaches fo wark. IFfeasible, stucture contract to alow for 3
WA ar TO-specific monetary honusAaward ferm o seek out and implementlse green technologies.
- Consider site-specific contracts where such wehicles wil enahle and incentivize innovative approaches
(NOTE: 1 may not be possible in al sityations to make these performan ce-based, since contractor may need
10 comply with design specifications.) Region may want 2 combination of full-service RACS and RAC fieg,
- Clearly establish requirements in SO far contractor 10 consider or utlize innavative approaches where Same a5 ahove. Cariracts will contain
appropriate. specific provisions for
alfernative
Wilng tre - Usingy "iorks Breakelown Sructure, go thraugh S 010 task by task 10 icentfy areas where using innavative approaches in each
Cortract SO strateqies is feasible. tikite specific language under each task, as appropriate. (NOTE: This can also be used area of S04
atthe WATO lewel )
- Prowide an attachment showing possible innovatve technalogies that can be used in various stages during
the remedial activities (RIFS, RD, RA, LTRA, and Q&h.)




Stage of Contract Potential Opporuny Vimoto work with to develop | Resultsi Outcome
Development contract language
- Proviez for reduced burdens on cantrachar if they ulize innovative approaches (2., relieve e from some | Bame a3 above, plus 0GC Contracts willhave
contrachial requirements, if possinle and appropriate e 1., certain reporting requirements). There shouldbe | advice for bty language. | buiitn incentives
specifi [imits on tiese alowances. Contractars il be
mare willng 1o take
st - Reliewe contractors fram legal fiability, if possible, when using new, untested fechnology. (NOTE: 0GC must risks. EPA il have
he consuted.) a3 on altemative
Cortract staleges
éirnr:iwsﬂsﬂtsj - Establish standard reporting requirements for proposed innovatve strategies. Include & recuirement oo
enalliate the suiccess of each new shategy.
E - Proviie contingencies aflecting e exercise of aptional periads of perfarmance or increasas in levels of effort
ﬁ that address e contactor's willingness 1o use innavative stategies (Award Term Opfions).
@
o
£ -Retuest that technical proposals inclie various approaches for evaluating and ulizing nnowative cleanup | Same s ahove, plus experts | Higher scores wil be
i staegies. Develop evaluafion criteria tiat congider an offeror’s use of innovative technalagies. Assign higher | far variaus inmavative nossible fr offerors,
; stares 10 contrachors wha have a prowen track record in this area and are willing to continue to Ty new shrateqies. that hawe experience,
§ Fpproaches 1 the work, Base selection, inpart, on a firm's commitment 1o enwirantental sustainabiity, eiperse, and
g ncluding e imglementation of an Envirantental Management System. Recognize that higher costs may be a lilingess o
£ —— result of alterative strategies. tonsicer aiternative
o approathes. EPA
E:naell:‘j';? . Require contractors o fil out Secton H of SF 230 o deseribe their accamplishments and results in the use of lil e & cadre of
ety alternative shategies. tantractors who are
experienced in these
COMRLENS ) iy evaluating past performance, requie specific references fom affcials who have divect knowledge of areas and wiling o
Offerors' experience nith innavative approaches. ake some risks.
- s RPMs or other specialists who can evaluate innowative aporoaches as metbers of TEP or advisors 1o
help evaluate this part of proposal
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Stage of Contract q b Viho to work with to develop | Results! Outcome
Development BT A contract
- Clearly establish a preference far confractors that consider or ulize innovative approaches. Reguesta RPMs are generally The indivicual Was
section in the contractor's work plan to demonstrate how the contractor will use innovative technologies such responsible for wirifing A il provide the most
a5 green remediation during the various stages of the project 500's and developing the detailed information
|GCEs. The achisory groupof | and requirements an
- Request that confractors propose alternative approaches, where appropriate. RPMs, POs, and COs to be site |ewel activies
estailished could be useful and can he used o
= | Fequest Iife cycle analysis for various approaches offered, where appropriate. resources 1o help idendfy the outline specific
g latest innowative strategies requirements or state
& | - Be prepared to modify he statement of work (3010, ifnecessary, ance an approach has been selected preferences for the
use of inn owative
- Using a work-breakdomn-structure approach, go trough SO task by task 10 identify areas where using cleanup strategies
innowiative strategies is feasible. Wirite specific language under each task, as appropriate
5 - Given flexibility in the contract, dewvelop specific monetary bonusfaward terms 10 seek out and implement/use
8 £ green technologies.
B & [leee
E| 2 - Draft WAITO o require the use of innowathve approaches, like Triad or aptimization, on appropriate tasks
gl & relted to Ris
&
=
E = - Suggest remedial alternatives screening evaluate atleast one innowathe approach or include additional
=| I factors focused on innovation within existing evaluaion criteria for all alematives evaluation
= 2= o
S 5 s
g = o | - Highlight sustainatality or other green requirements as addibonal factors witin evaluation criteria for remedy
5 = selection
= <
k=
= - Reruire life-cytle costanalyses o include costimpacts of sustainability (snergy consumption and uwaste
reduction, increased durability, reduced operations and mairenance requirements, etc.)
_____ - Reruire any specific innovatve approaches in a *Design Approach”
& | - Inolute reuse planning requirzments I ensure long-tern proteciieness and sustainaai ity
_____ - After evaluating systemiproject performance and restlts, reguire a report on opportuniies o include
innovative strategies in ary system redesign
3
< | - Amend WASITOS, f necessary, in cases where innovatve strategy would reduce time o cost, or would be
Hore protective
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Stage of Contract Potential Opportunity Yihoto work with to develop | Results! Dutcome
Development contract langquage
- Evagluate any afternative approaches. Recuest that contractors state how they nlan 10 use innavative RPN are responsinle for Megatiation an
technologies, such as Graen Remediation, during the various stages af the WATO, and have hem present e | reviewing he technical techinical approach
pros and cons of ulizing warious approaches. They shauld document additional casts, scheduling itpacts, approaches contained inwark | and cost allows
and potental contingencies. plans but the POCOs musthe | refinementand ERA
infrmately imiokied to faciitate | approwal of

Revleling - Negotiate with he contractor if their aporoach is not acceptable. Focus on e need for the conbactorfobe | any negotations. innovative

andd Approving | cost efficient and practical when proposing innovative technologies. approaches

Wiark Plan

During Contract Perform ance fcont.)

- Evaluate any radeoffs with tracitional approaches before approving.

- Ensure, after negotiations, that the final work plan docutments 3l agreements and understandings in
implementing the remedial work while using practical innowate technologies.

- Prowidle recagriion of contractars hatuse innovate strategies during he annual evaluation in the NIH

RPN camplete morhly revied

Financial incentves

- Wliite letters o contractor corporate officers commending them on their use of innowative aparoaches

- Send report cards to all confractors on how well e Government considers ey have done in tis area.

Carfractor Performance System or any other performance evaluation. (There is no separate NIH categoryfor | and PO and COs are invalved | are persuasive way
this, butthe PO can include this in the owerall performance ratings.) Ifa confractor's scare is horderline n annual revien. toencourage
befween tio lewels, this may push them into a higher bracket innawation.
RV - Ifthe contractis performance-hased, measure perormance and apply rewards accordingly
Performance :
- ffthe contractis Auard Fee type, evaluate e performance in aceordance wit established criteria, which can
include e use of nnowative stategies. (NOTE: Amard Fee criteria can be changed unilaterally by the
Goverriment for future periods, pursuant 1o the clause set fort in EPAAR 1562 216-70).
- Evercise contact opfions confingent upon satisfactory perortran ce, uhich may include wilinghess tause Process for individual Retognition will
innovative stategies. contractor recognifion differs in - | encourage use and
each Region, Mafional provice reference for
- Establish an annual Contractor’s inovation Award for confractars thatimplement innavative cleanup recognifion would be granted | confractors’
Recognitionof | strategies use on aregional or national basis. by achisory grolp of RPMs, subsseauent bids
Corfractors POs,and COs.
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Finalize contract tool kit for RAC
Continue to develop tool kit for all contract mechanisms
Continue outreach on how to use tool kit

13



= |n 2008, EPA renegotiated the long-standing MOU with the USACE after
many years (1984!)

= |ncludes the following sustainability language

* Section 4.4: "USACE and EPA are committed to incorporate, to the extent
practicable, green and sustainable remediation technologies and practices,
such as use of cleaner and/or more efficient energy processes, pollution
prevention, and cleanup and beneficial land reuse practices that consider the
lifecycle of the project, and that are protective of land, water and air resources
throughout all phases of the Superfund cleanup process. Through the
implementation of such remediation technologies and practices, EPA, USACE,
and partners of EPA and USACE intend to further our goals to recycle wastes
to the greatest extent possible, minimize or eliminate pollution at its source,
and use energy and natural resources efficiently to reduce impacts on the
environment. USACE will work with EPA to provide a report on the
achievement of these goals at the annual joint EPA/USACE national meetings.”

14



New Initiative launched by OSWER

Goal: Encourage, support and facilitate the development of renewable energy
production facilities on contaminated lands and mining sites

Focuses on renewable energy development potential on Superfund, RCRA,
Brownfields and Mining Sites

15



4
* Many Superfund, RCRA, Brownfield, Mining
Sites and other blighted properties offer:
¢ Offer thousands of acres

¢ Existing infrastructure - transmission lines, roads and
railvway

* NIMBY issues may be less prevalent
* Adequate zoning

* Siting renewable energy on these sites may
be a viable reuse option:

Provides economic value for property that might
otherwise lack significant value

* Furthers environmental sustainability by maximizing. .
land use and optimizing renewable energy opportunities

* May have lower overall transaction costs compared to
greenfields

* Reduces the stress on greenfields land for construction
of new energy facilities

* Provides clean, emission-free energy for use on-site,

16



= Approximately 16 million acres of potentially
contaminated properties (approx. 480,000 sites)
across the United States are tracked by EPA
¢ ~80% (13.6 million acres) are non-urban
* ~20% (3.2 million acres) are abandoned mine land

= Cleanup goals have been achieved and controls put in
place to ensure long-term protection at more than
850,000 acres

= Reintroduce local job opportunities for development,
operation and maintenance of, and equipment
manufacture for renewable energy facilities

17



Over 16 million acres of potentially contaminated
properties (approx. 480,000 sites) across the United
States are tracked by EPA

* ~80% (13.6 million acres) are non-urban

* ~20% (3.2 million acres) are abandoned mine land

Cleanup goals have been achieved and controls put in
place to ensure long-term protection for more than
850,000 acres

Reintroduce local job opportunities for development,
operation and maintenance of, and equipment
manufacture for renewable energy facilities
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Solar Energy Potential

» Solar Energy Generation Capacity on EPA
Tracked Lands
* 2,670,227 MW
* In 2010, EIA projects U.S. solar PV and thermal
capacity at 6,100 MW

Wind Energy Potential
* Wind Energy Generation Potential on EPA
Tracked Lands
* 120,379 MW
o, In 2010, EIA projects U.S. wind capacity at

e = | ]

el
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Successful EPA-NREL joint venture produced an
interactive Google Earth mapping application

Shows opportunities to site renewable energy on
contaminated lands and mining sites in each state

Using criteria, such as distance to electric
transmission lines, distance to roads, renewable
energy potential, and site acreage, we produced over
170 state-specific maps showing renewable energy
development potential on EPA tracked sites

Produced incentive sheets describing renewable
energy development and contaminated lands
redevelopment incentives in each state

20



Audience:

* Developers

* Environmental managers (state, federal, private)
* Consultants

* Private industry

* Communities

* Local, state, and federal energy and environment
officials

* Anyone interested in renewable energy projects on
contaminated lands and mining sites

21



Clean and Renewable Energy Sources

= Biomass: Biopower

* Residues from crops, forests and mills;
methane; urban wood waste and
dedicated energy crops

= Biomass: Dry-Mill Corn Ethanol
= Wind: Non-Grid, Community, and Utility
= PV: Non-Grid, Community and Utility

= CSP: Community and Utility
* Sterling, Trough and Power Tower

Preliminary Screening Criteria

=Availability & quality of solar, wind,
biomass

=Acreage

=Distance to electric transmission lines
=Distance to graded roads

=Slope and aspect of property

22



A Renewable Energy on Contaminated Land and Mining Sites | US EPA - Microsoft Internet Explorer provided by EPA - version 6
Fle  Edit ‘View Favorites Took  Help

Q- © [ B @b Psoh Jrreos @ - B-LJE

Address | @] by

v Googd) B v % Bookmarksy Bhoblocked % check v 4y Autolink [ Sendtow
U.S. ENVIRONMENTAL PROTECTION AGENCY
Renewable Energy on Contaminated Land and Mining Sites W coshmak
contarus  Search: Oall EpA ©This Area
‘ou ave here: EBA Home » ble Energy at inated Land and Mining Sites

Renewable Energy on
Contaminated Lands EPA is encouraging the development of renewable energy by identifying currently and formerly contaminated lands and mining

and Mining Sites: sites that present apportunities for renewahle energy development. These pages contain information and resources for
home develapers, industry, and anyone interested in renewable energy develapment on farmerly cantaminated land and mining sites.

Basic Information Energy On C

Lands Resources:
Renewable Energy R
Maps nd State * Renewahle Energy Maps and Incentive Fact Sheets - Maps showing renewahle energy development potential on EPA-
Incentive Sheets tracked sites, as well as incentive sheets describing renewable eneray development and contaminated lands
redevelopment incentives in each state, Developed in partnership with the National Renewable Energy Laboratory.,
“;:‘:":::’ii::’ﬂivn Eenewabls Energy Interactive Man (KMZ, B3GKB) - shows renewable energy maps and relevant site environmental
Tool <UL information as a layer in Google Earth. You can also learn more about how to use the this tool.

Why Develop To use the Google Earth tool:

Renewable Energy on * First, make sure you have Google Earth loaded onta your computer. You can download Google Earth
Contaminated Lands? et pisclaimer] for free onling, " oy
* Second, open the Renewable Eneray Interactive Man (KMZ, 899KR) ta launch the Renewable Enargy Maps and Energy-genersting windmill slong
assaciated site information. & coastline
* Third, make sure to check the box next to "RE_on_EPA_Tracked_Sites” in Gongle Earth's left navigation panel
Doing so will add 3 new laver of dots to the Google Earth map.
* Why Develop Renewsble Eneray on Contaminated Lands? - Describes the characteristics of contaminated lands that “ Superfund
make them attractive locations for renewable energy projects, *  OSWER Cleanups
* EPA& OSWER Center for Program Analysis Data Guidelines for "Clean and Renewable Enerqy Generation Potential on EPA . RERA Comactive Activn

GeRa
Tracked Sites" Maps (FOF) (4pp, 94KE, About PDF) - Outlines the renewable eneray mapping methodology, data
considerations, data sources and attributes, and contact information,

Tools and Guid. for Mine Site

* Mine Scarred Lands (MSL) Initistive Tool Kit - The Mine-Scarred Lands (MSL) Initiative is an effort to improve coordination
and collaboration among federal agencies on the cleanup and redevelopment of bath hard rock and coal mine-scarred
lands

Good Samaritan Initiative - The Good Samaritan Initiative is an EPA-wide initiative to accelerate restoration of
watersheds and fisheries threatened by ahandoned hard rock mine run-off by encouraging voluntary cleanups by
parties that do not awn the property and are not responsible for the property's environmental conditions.

& Breath of Fresh air for America's Abandoned Mine Lands: Alternative Energy Provides a Second Wind (PDF) (22pp,
1,25MB, sbout BOF) - This report provides information about the development of wind energy at former mining sites for
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~ 5.2 million acres of EPA-tracked land are located in an area with the
highest solar resource potential

If developed for utility-scale photovoltaic and concentrating solar power

-> yield an electricity capacity more than 919,000 MW and a GHG
emission reduction of approximately 2,169 MMTCOZ2E

~ 580,000 acres of EPA-tracked land are located in an area with the highest
wind resource potential

If developed for utility-scale and community-scale wind power,

-> itwould yield an electricity capacity more than 17,000 MW and a GHG
emission reduction of approximately 39 MMTCO2E
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State Incentives

Grants and Loans

Tax abatements, deductions, credits

Net metering

Other incentives: equipment loan programs for wind production

Federal incentives

Extended Production Tax Credit ](F‘TC) for renewable energy for sales of

electricity for the first 10 years of operation

Resource Type In Service Deadline Credit Amount
Wind December 31, 2009 2.0¢/kWh
Closed-loop Biomass December 31, 2010 2.0¢/kWh
Open-loop Biomass December 31, 2010 1.0¢/kWh
Geothermal Energy December 31, 2010 2.0¢/kKWh
Landfill Gas December 31, 2010 1.0¢/kWh
Municipal Solid Waste December 31, 2010 1.0¢/kWh
Qualified Hydroelectric December 31, 2010 1.0¢/kWh
Marine and Hydrokinetic (150 kW or December 31, 2011 1.0¢/kWh
larger)*

Solar - Businesses and individuals who bu¥ solar energy systems are eligible to
receive the 30% investment tax credit (ITC) for solar energy. Tax credit has
been extended until Dec. 31, 6.

Federal grants and loans

Up to date Database of State Incentives for REs and EE
www.dsireusa.org
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State Incentives for Achieving Clean and Renewable
Energy Development on Contaminated Lands

[. = Incentives for Clean and Renewable Energy
» £

Ly

Tax Incaniives |sbaementz, deducsions. coedits, 2.}

Renewable Energy Productisn Carporae Tax Credits
i G e

st rcore e
forCampatEs e getemis SecaKEy Bom whd e Homesz. Camparies
hetgererse eecrcty o sk enengy e a2 e bt
ez emas;,

Solar Thernal Electric Tan Credits

w16 herd

Cters o 5 et agaeatgoesrecels, compensaton, o ehckirg

e moeiied srempy sarmge devies

Biomazs Equpment & Naterals Dedustion
i Sy 8k i s

act 005 2 s of o g
obemed e nceteriekg I aman of Crmpemsain T e ik Fazs

K X . Futic Benelt Furd P37 YerO el
Technical Assistance and Cihar Inzantives Renewabie Porisio Slerderd Yes B NI

vastor o . 208 by 3000

Customes Solar P Frogram Fur v el 198 by 5000
——— NetUeieing YesHl Nall
Cfers s Rensastie Evegy e [RE| purchese oRgren. e USC | ntmcenachon Slandavds Yes B oD

e a0 106N 1t copchy o e LT3 e 21 Bl Fower bty Geneeion by

Frmery Energy Seure (B4, 206)

Net Metaring Feickusfird ~ 0.1% Naclear -
et s i e Netwesl GarFired  158%  Hydroslecinc 0%
er st cf s g 5 ke 50 0 20 AN I ey, CaniFied BV%  Chwrfenemce: 30%

Points of Contact
e Wexia2 Energy. Wneraks nd Hahura Resosrees Degartment
e e 5 5
Renewabie xergy Fraduston CosorsteTax Cedis
Wichasi LkDismid PE, mncdemoise anue, 505 4763319
Beiar Themial ks Tat ity
g Obere, g egtalenss, 125}
et Vet

ng
b e e, (18] £27-000
Biormass Equinent & Mairriaks Cecusiion

T ot Ofice, pofce@aie ., (535 2274700
Cusiomer Bolar 4 Frogram
BHl) Casimer Senenim Frogrers

5

kit e v o 0 e i erte e e e et ey - Page |

MNew
E.— Incentives for Development of Contaminated Land -

Funding fgrants lozns: bands. etc

Clean Waler Ste Revohving Fund
e e G A T

Ders iCw mmest (3% Dene izt Fme) DanT aeh 2
9 10 20 pem 1 markipaly-owneg Diamheige. The nd can be used o
A gl s i 2ty oerte: edesscgrent
et

Eramnlieids Cleanup Fevelving Lean Fund (FLF)

T G 40 o BTV
b

schihe arase e s SRS RARETO, YL N edemely it
popen

Tazhnical Assistanca and Other Incantives

Targeted Browrelds Assesament (TBA)Frogram
i T G 4 et _F vt Reer e BS_ahoal s
™

Provkdes ez torpeles owetscs aeemmert (T sewem ot
rowried prepertes. T2 Ands 27 anl be woed far bz seenig:
sy ot AT e el i amesere
o R ——
manning il

Limitatians on Liability

‘Vakntary Resporss Frogram

s

“The progren ssues 2 Ceticte of Competon [0C) 2 gy,
v 8 Covema Nat To Sue CNTS! 2 prchases crosgectie
suveEe o the prperty B 4 101 anrb e e o

Ik sk v # 306

Quick Facts.
Limiions of Lisbifty Yeu & N
Number of St Tracked Conaminaied Froperies
reeswcre Vb Barvaiabn P e
Nurmber of EPA CERCUS Sex: 7
Shusthefad it rmacpbn v e eod St g
Number of EPA Brcafeids Properes:
Frparia iy s o s nann ot o £ i g

et ol ey estaratd e e M

Poirts o Cantact
Hew Meson Envrsemest Desarment
Clean Water Bt Feveleng Furd
Jemte: Fage, Jemite siogedizive s, (5051 670007
Vansary Resgcnse Fragran
Brownfieids Cleanus Reviving Laan Fund, TBA Program

VR Frogmm mer (56 27754

o e e b ek oo Corbeorstd Lt - Poge

31



Former Bethlehem Steel Site Lackawanna, NY
= 8 wind turbines

= 20 MW generation capacity - 7,000 homes

= By 2010 expansion to 18 wind turbines - 45 MW
= Domestically manufacture

wind turbines
(Cedar Rapids, lowa)
Local job creation
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s
Fort Carson, Colorado:"

2 MW solar array on 12-acre landfill

Produces 3,200 MW-hrs of electricity each year
Fort Carson purchas
electricity produced
from the array at a
fixed rate of 5.5 cent
per KW-hr for the =
duration of a
17-year contract
Expected savings of ¢
$500,000 in electrici
costs during the
contract life
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Summitville Mine Site, Colorado

Mlico-hydroelectric plant

Willgenerate 250,000- 290 OOO KVE
* "enough to power about 2
households
. revent 250 - 275 metric_ tons of
O, from being released into th
atmosphere every year

Enough power to operate the
new on-site treatment plant,
The treatment of acid-mine
drainage will be a zero-

net energy operation

Power generated by the hydro
plant will be fed back into the Xc
Energy grid through a net mete
agreement and will be used to
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SeQuential Biofuels Station in Eugene Oregon (petroleum

Brownfields site)
®* |Installed 244 solar panels c
of fueling islands, providincpey
30 - 50 % electrical power 1
CIEOHF'[ bUH‘HI‘\g IUEI
the station for EVERY vehicle
* |nstalled a "living roof" of 4, BEELCEIZECEEE
live plants, growing in five
of soil on the roof of the

convenience store
* cools the building
during the summer

@ SeQuenho| o e

FueI Better

solar-powered station
Eugene, OR
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Holmes Road Landfill Solar Field, Houston TX

= Revitalization of a 300-acre former landfill site located near
downtown Houston

= EPA awarded a $50k grant to assess solar energy
production
¢ Evaluating various environmental, engineering, and
regulatory issues involved in the project

* Conducting a solar energy production and financial
feasibility study
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= Mapping tools
* State sites

¢ Landfill methane

* Coalbed methane

* Transmission capacity
Partnerships

* Continue to develop key partnerships between Federal and State
organizations, and private entities

= Resources

* Brownfields funds

* Office of Solid Waste and Emergency Response (OSWER) — National
Renewable Energy Laboratory (NREL) Interagency Agreement

= Document ongoing and future successes
= Technical and Regulatory Guide to Siting REs on Contaminated Lands
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Contacts for Contract Toolkit

Carlos Pachon

Office of Superfund Remediation and
Technology Innovation, OSWER
pachon.carlos@epa.gov

(703) 603-9904

Penelope McDaniel

Center for Program Analysis, OSWER
McDaniel.Penelope@epa.gov

(202) 566-1932

Or, email us at:

cleanenergy@epa.gov

Contacts for Renewable Energy Development

Penelope McDaniel

Center for Program Analysis, OSWER
McDaniel.Penelope@epa.gov

(202) 566-1932

Stephen Hoffman

Office of Superfund Remediation and
Technology Innovation, OSWER
Hoffman.Stephen@epa.gov
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= Renewable Energy on Contaminated Lands and
Mining Sites:
http://www.epa.gov/renewableenergyland

» Further information:
cleanenergy@epa.gov
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Pemaco Superfund Site

The plant is located approximately 6 miles south of downtown Los Angeles in the
City of Maywood. The company operated as a custom chemical blending facility
from 1940s until 1991. Hazardous chemicals were stored onsite in 31 underground
storage tanks, 6 aboveground tanks, and over 400 drums. Chemicals were
delivered onsite via both truck and rail.
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Pemaco Superfund Site
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EPA conducted a removal in 1997 and Chemicals in tanks included alcohols,
xylene, toluene, acetone, hexane, and other volatile organic compounds

Chemicals in tanks included alcohols, xylene, toluene, acetone, hexane, and other
volatile organic compounds.
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Activities to Date

» 2004- Remedial Investigation/Feasibility Study
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Activities to Date
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Activities to Date
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_PEMACO SITE
«~ BOUNDARY

Precision Arrow

Property
_____________________ General direction of
------ \ groundwater flow
W.W. Henry
Property

/

Shaded portion shows
approximate area
where VOCs have

been found

- >10,000 ppb

: in Exposition

o o zone groundwater
= pPp —

PARK
| 60th Srams >10 ppb it S,
L H 32
i A
e
>5 ppb %_9
K

RESIDENTIAL
B 50th Place =S

“B” zone TCE groundwater plume (~85’ to 95’ bgs) — extends 1200’ downgradient
from site

Shallow Groundwater

(25 - 35 feet below ground surface) Shallow plume extends 200 ft to southwest

LIGHT INDUSTRIAL

32 Chemicals of Concern including vinyl chloride, benezene, PCE, TCE, and 1,4
dioxane in shallow groundwaterplume extends 1100 feet southwest of site

22 contaminants which include:

TCE 22,000 ppb
vinyl chloride 780 ppb
Cis 1,2 DCE 14,000 ppb

Acetone 20,000 ppb



Dimensions of Treatment
Building
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System Design
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Pemaco

Photo of the Pemaco building. It houses the Flameless Thermal Oxidation System
and water and soil treatment plant. Maywood, CA in Los Angeles County.
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Installation
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Installation
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Installation
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Electrical panel installed inside control room. Xantrax Grid Tie Solar Inverter
owner’s manual.
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Energy Usage

t
Energy used by treatment plan l‘wp

Oct'07 Nov'07 Dec'07 Jan'08 Feb'08 Maer'08 Apr'08

Total iR used
150660 129817 139406 113023 113,359 111687 120,234
oo
32 29 33 31 32 30 29

4,089 4,476 4,224 3,645 3,542 3722 4,146
| rox avg KWh used per 43

Monthly usage of electricity in the treatment plant. Solar energy has already been
used by the system.
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Cost of System
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Energy Estimates
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Lessons Learned

Placement of building on your site might change how you orient construction build-
out on your site so that you get the best orientation to facilitate receiving the most
energy into your system.
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Lessons Learned
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Site Security affected decision on what type of
system to install
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PEMACO SUPERFUND
SITE
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Groundwater Pump &
Treat Pilot Study Using
Alternative Energy

K. David Drake,
USEPA Region 7, Kansas City, KS
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Project Overview

> Short-term pilot study evaluating cost
savings of alternative wind power.

> Project duration of one year funded at
$300,000.

> Multiple organizations participating: EPA,;
Army Corps of Engineers, University of
Missouri-Rolla, Bergy Wind Systems, Inc.
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Study Goals

» Quantify the reduction of power
requirements by comparison with historic
power use data.

> Calculate the mass of VOCs removed
during the demonstration period.

> ldentify system enhancements and
recommend new follow-on studies.
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System Details

> 10 kilowatt wind turbine with grid-inter-tie
system.

> 100 foot lattice tower with guy wires and
warning lights.

> Groundwater circulation well (GCW) for
water conservation.
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wWhind Turbine Wind energy converted
to electrical energy to
= eatisfy electrical
requirerments

Mastermind
synchronous inverter

Customers
distribution panal

TTtility
meter

Excess powar requirermeants
satisfied by the utility

< ey

Excess energy fed to the
grid for credit

Choke

OSWERITWG

Ciroundwater Remediation Pow

by & Renowable =
Diraft Work Plan

Univer s GIL3S0
]

Fig ¢ 4-1 System Configuration
(WTIC, 2003)
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A Green Technology

> Renewable wind energy powers the
system with potential net-metering and
solar/battery enhancements.

> Conservation of groundwater using GCW
approach.

» Fossil fuels conserved and emissions
reduced.
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OSWERITWG

Ciroundwater Remedintion Powered

by 8 Renowable Power Source
Diraft Work Plan
s GEISO

Univorsity of Missou

more & Graff, 2002)
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Why Nebraska?

> Favorable wind conditions - 14.4 mile per
hour mean intensity.

> Favorable Geology - highly transmissive
Pleistocene sand and gravel deposits.

> Many contaminated sites.
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UNITED STATES ANNUAL AVERAGE WIND POWER

CLASSES OF WIND POWER DENSITY OSWERAWG
Groundwater Remedintion Powered

by & Renewable Powss Source
Draft Work Plan
University of Missouri-Rolla GE3S0
November 11, 2003

Figure 3-4 U.S. Annual Avernge
Wind Power (Elliot et. Al., 1986)




Uiniversity of Missour
wambor 11, 2003

Figure 3-5 Nebraska Wind Map
ot et. al., 1986)




Wind Energy Facts

» Most rapid growing source of electricity

and projected lowest cost within a decade.

> 1/3 rd. of the U.S. has Class 3 or higher
wind intensity (Class 2 is the minimum).

> Wind energy potential is proportional to
velocity cubed (2 x v = 8 x power).
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Nebraska Ordnance Plant Site

» 17,000 acres in east-central Nebraska,
Saunders County.

> 1942 - 1956, munitions production and
storage for WWII and Korean Conflict.

> 1959 - 1964, Atlas Missile construction
and maintenance.

» Four VOC and explosives plumes.
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Figure 3-1 Site Location Map (Elmore
& Giraff, 2001)
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Site Groundwater Facts

» 23 billion gallons of groundwater over
6,000 acres.

> 4 groundwater plumes (2 with explosives
and 2 with VOCs)

> Todd Valley, ancestral Platte River Stream
Channel, 81 - 157 feet of alluvial
overburden Pleistocene deposits.
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Historic GCW Facts

> 12 inch diameter well, 24 inch boring.

> 50 gallons per minute pump rate, 26
million gallons annually.

> Annual power usage of 28,000 kilowatt
hours.

» Annual power cost of $1,800.
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Estimated Versus Actual
Savings
> 36 % of GCW power demands expected to

be met by alternative energy, 26% actual.

> Estimated annual savings of $780 and the
generation of 12,00 kWh, actual savings of
$547 and 8,422 kWh generated.

> Total capital costs of $38,000 recovered in
69 years of operation versus 49 years
estimated.
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30 Year Environmental Gains

> 169 tons of greenhouse gasses
eliminated.

> $16,400 power savings (not inflation
adjusted and $0.065 per kWh assumed).

> $22,740 power savings (not inflation
adjusted and $0.09 kWh assumed).
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UNIVERSITY OF MISSOURI-ROLLA |
L |
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LUHIN'ERS\'IY OF MISSOURI
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INERSITY OF MISSOURI-ADLLA
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LUNIVERSITY OF MISSOURI-ADLLA
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Thank You

Links to Additional Resources
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