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Print copies of Renewable Natural Gas may be ordered for $12 a piece.

" Bulk orders of ten or more: 20% off

For more information, contact: Matt Tomich: tomich@energy-vision.org or (tel.) 212 228-0225

~This report can be downloaded at no cost from: http://energy-vision.org/wordpress/wp-
“ content/uploads/2012/05/EV-RNG-Facts-and-Case-Studies.pdf
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Energy Vision, a national non-profit organization
promoting strategies for a sustainable transportation future:
Tel: 212 228-0225 web: www.energy-vision.org.
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-“ﬁbo million trucks and buses on U.S. roadways,.promi(esm | selfices ¥o.virtua

ican community, and they.tra-nsport : neﬁ%lﬂ%‘ } GDRsBUSE
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/ehitl&s but they use 23% of alr hlghway fue almosEe:
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fr - NG use requires no technology breakthroughs soitis an easy fuelto rntroduce’n the h'e
tve Y ,
’ - q.\- ty truck and bus sectors. It can be transported through the same plpehnes,,stpgﬂzft “!1 53 «'.,

3 ‘taaks, djspensed through the same refuellng facrlltles and,u-&e'd teapowgﬁh'ﬁéame'ehgmas:a'
f055|l natural gas ‘It can be blended-with fossil gas or used.separa‘te]y etk
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~_Every bus or’truck fleet already converted to fossﬂ natural gas is poused to shTft to RNG. T

chaIIenges of this shn‘t involve ramp+ng-up product40n of RNG from looa1 djga.ruc was‘t—e
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RNG isa commercnallyvrable s«ustamable‘fuei' |tj__ adé“from areneWabte source (Urganrc Sy ::; [
% ,wastes) It is virtually free of partn?ulate (-soot) emlssrons and has close to zero net‘carbeﬁ nﬂp"f e ne
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) Both. R‘NG and-fos.sjl natural gas are pnmardv .methane, contaln" ing fou'r atomsotf hydrogen and\ “r, <

Q elof carbon ( CHa). Methane produces fewer dangerous pollutanfs‘thangasoh,ne ordresel’ - :f;". — ]
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Pise it is'a simpler-molecule; it burns more compJeter FIQUFE’ 1 compares methahe anéd_r_gsel oSy L
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; TPTLN  wrle RNG is macle from blogasestl'lata -;.- e}
> ' T descendmg order of avallablllty ) incl00&h
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- Tt -Landfill waste (jncluding housetiald garpe! g i
-Certaingricultural crops and wood e oﬂ:?:\ oy : e e s G
_-Livestock manures from farms ahd dalrlés ' . e 1 : s
Institutlonal and commegrcial wastes (ftem:mk\_@x
supermarkets, food processing plarits, etc.) 3%+

~ Mamoipa?ﬁ%‘!e"wﬁ'er treatment plant slﬁd‘g
-

-Numerous anlmal by products |ncludmgfhts,,

- -t

Vehicles

Fuel Stations

RNG Fuel

All organic wastes Biogas upgrading RNG goes to RNG works just

contain energy. removes carbon on-site fueling like regular
dioxide & impurities stations, or by natural gas to
to make renewable truck or pipeline power vehicles.
Anaerobic digestion natural gas (RNG). to off-site pumps.
of wastes at landfills
or in digester plants
produces energy-rich . --'“'.
biogas. Ay =]
I
. ~

Figure 2. The Pathway from Organic Waste to RNG
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it T equivalent of fossil natural 53 THE': n+andfflfs, Tatwa  dairies Oru "?9{9&5"?;}5}“ '
' . . -~ .__',.o-.‘-c
dlgestersare r:aptured m,sj;e .§‘p§W_ .s.‘c?““"’”'\

v
- - ome of the lar e§t potential sourc
: et being captured (to prevent greenhouse gas,e,dca'pe‘)'mo

£y “electricity rather than to make vehicle fuel Iargely-becausei‘hﬁdse is'en ou
,'M incentives and state renewable energy programs
'.‘\-1,:,.
= The 1,750 Iarge landfills: These landfills regulated by
.:‘ the U.S. Enwronmental Protection Agency (EPA).- Of |

O ~—-t-hese 541 sites. convert blogas to power and heaI_ Ll

it but only five make vehicle fuel. Another 501 sites are

- ,__‘,..-good-eandldates for energy.projects. The remaining o

. **+ 715 may be good sites as more efficient small-scale

B 4 - ¥ re ’ -
technologies develop. . e .
T ) " “a%

*  The 17,000 municipal wastewater treatment plants:
. Qithemorethan's, 500 plants processmg_a.t leasta |
million gallons of sewage a day, only 1,500
currently usetheir biogas — most for electricity. . ; '
gener_ahon The other 2,000 are |deal candldates
for anaerobic dlgesters e e St .

: Ove: 8,000 Ia:ge_dalry, cattle, hbg, and poultry
‘D
.+ farms: -Ofthese, only 186° now use arya,erobrc
drgestlon to  prevent rdhoff of nrtrogen
osphorous, and potassium fertlllzers, toreduce
- dors, toproduce biogas for heatmg burldmgs,

neratmg power, or sellmg for farm income.®
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RNG WILL BE ABLE TO DISPLACE MUCH MOR .
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* . “Thermal ga5|f|cat|6n technologles are now on:gﬂl o

‘ yo-
ougher forestry wastes and%'ﬂ’érw rOPSAGE
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. ' of the 38 billion gallor&”q"fﬁ esel flie -". d
ansportation-annually based on estimates by the Ameqﬁ Gas Ee’gﬁ .y O N
,and state incentives, the contribution of RNG coujd be even éaltner ’_;‘,’.,;

e l—ay

WHY IS IT SMART TO USE RNG AS A VEHICLE FUEL INSTEAD OF FOR
GENERATING POWER OR HEATING HOMES?

Many renewable energy sources — wind, solar, geothermal, etc. — can be used to
generate power. But renewable natural gas and fossil gas are the only vehicle fuels
that can displace significant amounts of oil while safeguarding U.S. national security
and strengthening the economy.’

RNG production is the most efficient way to convert biomass to fuel. It requires less

“energy in” to produce each unit of “energy out” than any other fuel made from

biomass, including ethanol and biodiesel.*
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he U.S. economy is sapped of almost'$845 mlllwn aday that is sent abroadtq buy459§ of ' AN
oil to meet our needs Some $110.m,"|lQI‘\ of this goes daily. for the oil needed.m ‘dre!jel’-" 53k
roducflom About haIf of u.s. |mpo-rts come from sourcesm thq Mj_d,cllé Ea'st‘arrd‘el'sewhere' Ty
I ) r|or|t|es are-not aII|ed with.our own. ° The quctuatlng pr’lce of this oil destablhzes‘the-*"'\.
penomy and upsets the budgets of local communities. Being powered by Iocally = ,'" Y
G, essential fleets for-sanitation, road.repair, emergency, re5|dent and.studerlt‘

would be protec‘ted from-unpredlctable pnce swmgs e e
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gallon overa 20-month period from fall 2009 to ' spring 2011 and 1. gnﬁ ™
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. rich in nutrients and useful as crop 1 fertili
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. The eightprofiles of RNG projects in the US
N ar " ey 's'déit.aindquf‘ljelllc‘an-_t-:l;'s;placé'dié‘sel.’-‘I'héya'.ls'
- ' diesel today (in 2012). It creates both skilled andW
: with government incéhti\'/e’s,' it‘clé‘n be scaled up mé <
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Renewable Natural Gas (RNG)
8 Projects in the US

b Waste site Location Vehicles fueled with RNG
. Altamont Landfill CA 300-400 refuse trucks

Fair Oaks Dairy IN 42 milk delivery trucks

Rodefeld Landfill Wi 25-30 vehicles

Sauk Trail Hills Landfill Ml NA (RNG leaves site via pipeline)
Columbus bio-Energy Digester OH 25+ vehicles

Janesville Wastewater Plant WI 40+ vehicles by 2022

St. Landry Parish Landfill LA 15+ vehicles

Rumpke Landfill OH 10-15 refuse trucks
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Partners:
Fair Oaks Dairy,
Renewable Dairy Fuels LLC,

| GHD), a Chilton, Wl based compM
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vehicle fuel at an on:
pipeline to two refuelir
will fuel 42 long-haul milkefft

‘one of the nation’s Iarges‘rfl
gallons) of milk per day. The'digest

leader in the field, provudea'a'l'otara
Solutions has a “design- bulld=6§
inettding technology selectlo'rhﬂs l!atrs'h’
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Funding: The pnvate fmanCléI artners afg‘gfd%lzs AN
Together they covered the majorlt'y of the total §1'9 r‘{éﬂmi Ve,
funds provided under the Obajﬁa Admlmstratlon sAmenﬁ'h’m
Reinvestment Act of 2009, through Clea'n Cities efGreat‘éﬁmi;ana to
$750,000 for the CNG stations. A grant fromJndtan‘as S;ate.Ene'[gy'
(SEP) of $2 million covered the mcremen’gal'cq_t stof fheﬁNthg&
with extra gas tanks for extended range:u‘se - & ;,:’, *‘-,
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A Wisconsin community earns top EPA award by showing how a e
biogas-to-vehicle fuel system can work on a small scale. ]
,'.’{:-.\\'
. . . . frvw o
Summary: In January 2011, the first Bio-CNG vehicle at the site was fueled | = ==
using biogas from the existing Rodefeld Landfill in Dane County, WI. The ";."_-
facility has now been in operation for over a year and fuels 10-15 vehicles [T r=
with Renewable Natural Gas (C-RNG). Annual fuel capacity is ":‘,:'..' &
approximately 39,000 diesel gallon equivalents (DGE), costing as muchas |7 .
$1.70 less per DGE, amounting to considerable fuel savings over the life of |+ 5% 0
the facility. There is one refueling station at the landfill, and a second, ::_,“f‘.
delivering conventional CNG, located in Madison. The Bio-CNG 50 System, | <=+
2 (G- Gdrnerstone at a cost of $400,000, is intended for the smallest levels of commercial : E-,"-
¥ .| production, making it ideal for the Dane County project. The system is Syl
ol 5, Dane County, . | ) . . -
” SolutbQ.ns_ANG{-- designed by Cornerstone Environmental Group of Middletown, NY and o
' Unison Solutions of Dubuque, IA, and manufactured by Unison, both \w‘-‘
s domestic leaders in the growing biogas industry. In January 2012, the EPA |7+ 25
| named this innovative facility the Project of the Year under the Landfill f:...‘..._
Methane Outreach Program (LMOP). e T
{ Funding: The project was paid for with capital from Unison Solutions and "'\‘;
Cornerstone Environmental Group. Both groups helped develop the : }
technology and wanted to get a full size system up and operating. Dane o
County will be purchasing and expanding the system, paid for through the "
sale of bonds and a $150,000 Wisconsin State Energy Office grant. There .
were no grants or tax credits involved in the financing ofthe pilot facility.
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Altamont Landflll

Partners:

Waste Management
Linde North America
Gas Technology Instltute

In California, the world’s largest renewable liquid natural gas (R-
LNG) plant uses landfill gas to fuel 300-400 refuse trucks.

Summary: Since September 2009, Waste Management, in collaboration with
NJ-based Linde NA, an international gas-producer, has successfully operated
the largest R-LNG plant in the world at the Altamont Landfill in Livermore, CA.
The facility produces up to 13,500 gallons of clean burning R-LNG daily,

| enough to power a fleet of more than 300 WM collection trucks. By using R-
LNG, among the cleanest burning vehicle fuels to date, WM eliminates close to
30,000 tons of carbon dioxide emissions every year while also enjoying
significant fuel cost savings. WM estimates the supply of R-LNG at Altamont
will last for at least 30 years. WM has already converted 1/3 of its Alameda
County waste collection trucks to natural gas. In part due to the success of the
Altamont facility, the company plans to convert the entire WM Alameda
County fleet to natural gas in the coming years.

Funding: The Altamont Landfill project is cited by many as the greatest
evidence for the economic viability of RNG. Of the more than $16 million in
initial capital investment required to build the facility, $14 million was
privately funded by Linde NA and WM. Public funding sources for the
remaining amount included: California Air Resources Board ($610,000),
CalRecycle ($740,000), Southern California Air Quality Management District
($250,000) and California Energy Commission ($990,000). Subsidies and tax
credits earned under the “Advanced Biofuel” section of the Federal Renewable
Fuel Standard continue to offset costs, but unlike many other renewable
energy projects, the Altamont facility is largely a private endeavor.
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In Michigan, the first interstate pipeline transports renewable
natural gas (RNG) for use as vehicle fuel across the U.S.

Summary: Clean Energy, the largest supplier of natural gas fuel for
transportation in the U.S., and Republic Services, the second largest
domestic trash collection and recycling company, have recently launched a
project that will allow for the capture of landfill gas from municipal solid
waste, and its refinement into pipeline quality gas and vehicle fuel.
Through this collaboration, Clean Energy has built a large biogas
processing facility at the Republic landfill site, scheduled to begin
operation in 2012, which will be capable of producing six million diesel
gallon equivalents (DGE) at maximum capacity. Republic Services may use
some of the RNG produced for its natural gas-powered refuse collection
vehicles. But most will be distributed throughout the country, via natural
gas pipeline, to Clean Energy customers, and potentially other users. In a
separate agreement, Clean Energy will also design, build and operate 14

| CNG refuse truck fueling stations at various Republic fleet locations.
Repubilic has so far converted 550 of its 16,000 refuse trucks to CNG.

Funding: Equity financing for the large capital investment was provided by
| Clean Energy. Public funding sources, primarily the Michigan Strategic
Fund and the Township of Canton, approved a $12 million tax-exempt
bond inducement resolution and a five-year personal property tax
exemption, respectively.
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Partners: quasar energy group, Solid
Waste Authority of Central OhIO,
Kurtz Bros. Inc.

1 constructed outside Columbus, Ohio, to convert bio-solids (from wastewater

In Columbus, Ohio, the first in a new generation of anaerobic
digesters includes vehicle fuel production as a standard feature
along with electric power generation.

Summary: Through the collaboration of quasar energy, Kurtz Bros. and the Solid
Waste Authority of Central Ohio (SWACO), a large-scale facility has been

treatment), food and beverage waste, and fats, oils and greases (FOG) to biogas
and R-CNG for use as electricity and vehicle fuel respectively. The facility utilizes
Ohio-based quasar energy’s ecoCITY System 1325, patented technology
comprised primarily of a large anaerobic digester adjacent to waste storage
tanks, which combine to turn approximately 50,000 wet tons of waste (annually)
into enough electricity to power 750 homes, and R-CNG to fuel a local municipal
fleet. The remnants of the conversion process will be used, distributed or sold by
Kurtz Bros., Inc., a local leading resource management company specializing in
recycled lawn and garden products. The Columbus plant is one of four
operational digesters (and four more under construction) designed and built by
quasar, with a long-term focus on using RNG as vehicle fuel.

Funding: State funds, dedicated to alternative energy and green job creation
projects, made available to quasar accounted for a large portion of the total
facility construction costs. A small grant was also given to Kurtz Bros. from the
Ohio Department of Natural Resources to help purchase organic waste recycling
equipment. The facility expects to create and sustain, directly and indirectly,
more than 20 jobs.
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Wanesyille, AECOM,

B BJOCNG Cornerstone

| Funding: The gas treatment module and the R-CNG compression and dispensing —

A Wisconsin wastewater treatment plant produces biogas for
electricity production and R-CNG vehicle fuel.

Summary: Since 1970, the City of Janesville, Wl has been converting the solids
residuals from its wastewater treatment plant (WWTP) into biogas, which it then
uses to offset some of its electricity costs. Prior to 2010, the City had used biogas
to fuel engine-generators, which provided electricity and heat for the anaerobic
digestion process. As part of a major upgrade and expansion, the City replaced

the engine-generators with four microturbines and added a process to remove " 1
siloxanes and other impurities. The microturbines have required minimal S
maintenance and have been reliable in the production of electricity and ™
recovered heat. In 2011, due to the success of the biogas upgrades, the City ;. C
decided to further enhance its biogas resource by adding the capability to refine |, ,..
the biogas for use as a vehicle fuel. The just-completed state-of-the-art facility e

will have 25% lower operating costs and will process high-energy organic wastes | =
from food industries with its low-energy sewage waste in the anaerobic digesters | "’.'\;"
to increase biogas production. A portion of the biogas will power some of the ‘2“:.

| City's natural gas vehicles. The facility will initially produce 3,650 gasoline gallon =

equivalents of R-CNG annually, with the potential to produce significantly more '-_
in the future. o

equipment were added for $350,000. A grant of $125,000 from the State of }
Wisconsin will allow the City to purchase additional compressed gas storage oy

vessels to improve the fill time for larger vehicles. Public funds were used for the |-
other upgrades.
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Community-driven renewable natural gas (R-CNG) vehicle fuel
project is first to harness landfill gas in Louisiana.

Summary: In April 2012, at the St. Landry Parish landfill, the Town of
Washington (Beggs), Louisiana, opened a fueling station to supply its
municipal fleet with landfill gas-derived RNG fuel. This is the first RNG
vehicle fuel project in Louisiana, and it was inspired and guided by the
community’s leaders. In 2009, the St. Landry Parish Solid Waste Commission
(SLPSWC) began educating itself about the potential of an economically
viable RNG vehicle project to reduce its carbon emissions by utilizing the
y landfill gases generated at their municipal solid waste facility. Since January
.| of2011, with the help of consultants and contractors including GT
Partners: St. Landry Parish Solid Waste * *| g\ironmental Finance, RPH Engineering, Aucoin & Associates, and
Commission, BioCNG-Cornerstone | BioCNG-Cornerstone Environmental, SLPSWC began planning for a biogas
Envnronmental GrOUp, GT EDVIW upgrading facility and fueling station. The facility will initially supply fuel to
» Aucoin & 15 light-to-medium duty municipal vehicles that were recently retrofitted
with CNG engines by Control Tech of New Iberia, LA. The landfill, which
accepts waste from approximately 40,000 households, has the potential to
generate fuel for more than 50 vehicles in the foreseeable future.

Funding: The project is entirely funded by public sources: a $551,000 grant
from the Louisiana Department of Natural Resources; $250,000 in State Tax
Incentives given for renewable energy projects, and $200,000 to be

generated through municipal taxes.
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Pilot project at Ohio’s largest landfill initiates use of R-CNG fuel to >
power its refuse fleet. g

| =
L
7_..
Summary: Rumpke Sanitary Landfill, located outside of Cincinnati, OH in e |
Colerain Township, is the biggest landfill in Ohio by volume; it also boasts r'_‘_

the largest landfill gas-to-direct pipeline in the world. In operation since ‘-
1986, the pipeline is jointly owned and operated by North Carolina-based | 1%
Duke Energy and Montauk Energy Capital, of Pittsburgh, PA. Until recently, | *
landfill gas from the facility has been used solely for electrical power
generation, supplying enough energy to power 25,000 homes a year. »
However, the commercial success of R-CNG vehicles has led Rumpke to

convert 10 collection trucks and install an on-site R-CNG fueling station.
This pilot project aims to determine the potential for expanded use of R- _
CNG trucks in its fleet of more than 1,600 vehicles. To fuel these 10 vehicles [

i
will require less than 10% of the total landfill gas being produced, I~ :.
suggesting that expansion to a larger fleet of R-CNG trucks would be o
feasible at this location. b

34

Financing: The $3.1 million project was funded through the combination of | .~
an $800,000 Clean Fuels Ohio grant in addition to $2.3 million in private §
investment by Rumpke. If the pilot is successful, Rumpke could lead the L
way for other large landfills, with existing gas-to-pipeline facilities, to utilize
R-CNG as a vehicle fuel.
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