tom # [ S | sector Emissions Category | Measure Name Measure Description Metrics for Tracking Progress |GHG Emission Reductions 2030 |GHG Emission Reductions 2050 $555) (Overall Benefits and disbenefits  |LIDAC benefits and disbenefits. Place Types NolLow-Regret Time Frame Authoriti H e e Fundi
‘Communities enroll in a govermment/community choice - ~Accelerates |- ~Accelerates
Decarbonize Purchased | ComMunity enrollment in renewable energy 20gmgaton contac ough SOPEG o NOPEG o purhasa | s f commurtie st courty e, | 00 o rsidntial sty aisios, s 100% of residenti} slectilty emissions, s 1072 eiecrification; - Signals market to | electrification; - Signals market to Not needed - CCA does not require a
sc14 3. Electricity govemment aggregation/community choice minus municipal utiity residentil s payer as of 2025; 0 cost to Al Low-Regret 20252030 Municipaliies, local elected offcials | Yes - CCA permitted in Ohio Signed up by 2030 NA Sustainability Analyst (CityVillage):
Electricity O oation 100% renewable energy for residential and small business tracked at County e municipal utiity residential customers. e (6 more renwable energy: (6 more renwable energy:
99reg in their aeoaraohy
- Straightfonward; - Accelerates | - Straightfonward; - Accelerates Public sector mercanile customers,
Optin Pusc Priong Pograr  ectuieg ok | Fo publis ectr marcantlecusoman, kg el gods, | f alghiaanles paripetg, Not-needed - Opt-n requires only that the eniity s|
3c12 3. Electricity Dpcarmonize Purchased | gowt, polical subdisions, non-profit and faith- | pofit and fait-based orgs in @ SOPEC communiy,or statewido | tracked at community and County level: |20% of electricity emissions from eligile entites | 19¢% of lecticly emissions from elgile s $: Neglgile cost increase (o B o ears market Al Low-Regret 2025-2030, 20302040 o . |Yes -pormitied n Ofio 20% by 2030; 100% by 2050 located within a SOPEC member. Any Ohio A o Eners)
v baset orge (SOPEC) Falfcal subdisions, o eceie 100% enewable power 20% by 2050, 100% by 2050 paricpating o3 o o poltcal subdisions alfica subdvision can on ger (Organizaton):
- Accelerates electrfication; -
Decarbonize Purchased NorCCA sl etes-Lrger mrcantle commercialand |, o anits envol countyuice, |20% ofcommercil and industialaecriy fom | 10079 cemmercial o ndustil Low cost increas o paricipating | S978S market 1o uid more Larger mrcantl,commercal and | Yos - ndiual ents cananer ohihe mconivs s oot st ot s Sustanabily Analst o Energy
sc13 3. Electricity oot Physical Purchase Power Agreements (PPAs)  [industial - purchase renewable or zero emissions energy Tacked at Gommunty & Goumty level | enemaio o netserd sources electricity from renewable or net-zero s Wamm o renewable energy; (DisBen) - None Al 20252030, 2030-2040 e o 20% by 2030; 100% by 2050 or ot rencwable pojects contmee 10 qualty | VA Vanager (Onperizanony;
generated out-of-region Usually long-term offtake
o ke for ITC and PTC federal tax credits.
necessary for the development of Sell-pay; Public Uliities Commission of Ohio
$$ Capital Investment; § Operational Yes - Municipal utlties can make Traditional utlty workers, electrical
Moderize distribution system management to improve Demand | % of distribution grid upgrades across complex grid management, demand (PUCO) is managing a grid reslience formiua
3c24 3. Electricity Grid Moderization Intelligent grid management systems Response, peak management, engagement of gid-scale storage | community; % of smart meters installed |2% electicty sector emissions reductions by 2030 | ove Eleclriclly Seclor Emissions 55 expendiure; based primarly Upon | o once, energy effciency  Improves pawer quallty in LIDAG Al 20252030, 2030-2040, 2040-2050 | Municipal Utiites, Investor-owned | arid investments; local governments | o, 5030, 100% by 2050 grant No engineers, network engineers,
Pistdeloroiviagihd thicmatis e oy Reductions by 205 the twinpilrs of costoffecive | S5Ponse SASe) STEBIRY neighborhoods uilties can work with I0Us o support g ybersscuity nlyts.and poly
operation and improved relabilly | ST implementation experts
Up o 4% electricity emissions savings N
Numbero{communmes with 100% across the sysiem. igherIn fural arees. 55 oo T ROV necessary to support high- Yes - Municipal utiites can make Traditional electrc utiity workers:
3c22 3. Electricity Grid systems Reduce ine losses through equipment modemization across the | ¢ 1,ziion and p reductions by 2030 | 20d.durin 555 and high EVIPHEY |- ImProves power qualty in LIDAG Al 20252030, 2030-2040, 2040-2050 | Municipal Utiites, Investor-owned | arid investments; local goverments | gy, 5030, 100% by 2050 Self-pay No electrical engineers; network
distrbution grid e g hitps:/iwww dcleanair org/wp- e oo apte | et neighborhoods uillties an work with I0Us 1o support ol bl
i contentiuploads/Documents/Chapter_10.0 bty Pre |adop! implementation gineers;
ar -~
Significant benefit f paired with
$8 capital investment for
it ” . warmnig / cooling center for Yes. municipal s can Solar panel instalers, Traditional
Microgrid and mini-grid systems provide resience for rtcal 1} )& vy Microgrid by 2030; (50) 5 MW  |See calculations Columns M-Q; 8,869 MTCOZe communities; ROI depends on Size | o m ity members; increases Maricpe Uiltes; campus o rgeimplement these project 2 Microgrids by 2030, 22 by 2040, | O+1Dept.of Development has & program hat can | Yes - Cuyahoga Green Energy (CGE) secured | ¢y yiity workers; electrical
sc23 3. Electricity Grid Moderization Community-senving microgid and minigrid systems. | communi average size 1,475,211 MTCOZe avoided by 2050 s§ of microgrid (wires, cables capital same Al 20302040, 20252030 Support microgrid development for grid resliency, |$1.8 millin from U.S. DOE to launch three
o s equivalent by 2050 avoided by 2030 e e s resiliency of emergency senvices; farm operat pareranp wi localgovemments. |30 by 2080 PRor T e anginens; ntuor angines
o tershi) 9| chong RO or communties Matest and oihersakeholders st 800K 0t projects i e decti
d emissions reductions.
, . Yos -Tocal governments can Brightening Ohio Communiies Grant Program: | Yes - funding available from NOPEC and SOPEC
3 caa P Energy Efficiency -non- | Convertlighting to energy effcient light-emitting | Finish transition to LED for sreet, securty and outdoor ambient | % of communities to report 100% Estimate 1% electricty sector emissions reductions by |Estimate 2% electrcily sector emissions s S Caplll Invstment high ROl |- mproves safety, Reduces - Better lighting in urban LIDAC ol LowRegret 20252030, 20302040, 2040.2080 | MUnicPaliies, poliicalsubdisions, #5127 SoRRENe SO0 S0% by 2080, Gomplae by 2040 o o O s Tradional efetric ity workers
buidings diode (LED) light bulbs, lighting wansition 2030 reductions maintenance requirements neighborhoods improves safety park distrcts e o eron
Depending on how the project is structured, the
Average 20MW put in senvicelyr rom 2030:| Reduces costof elctily over Municipal Uilties, Investor-owned Federal Solar Investment Tax Credit of 30% Solar panel instalers, Traditional
Renewable Energy Construction of MW-scale uiity solar i region in support of Average of 10 MW putin senvicelyr with 50 MW by end | 2050. By 2050, 266,070 MTCOZe avoided $§ Capital Investment; ROI 7-10 | - InMSA impact improves air uilies; or Larger mercantile, Yes - utlies can implement, local applies; The Ohio Alr Qualty Development Yes - funding available from CPRG, ITCIPTC | electric uiity workers; electrical
s 04t 8 Electicy Genersion Usity-scalod soar (n-ogion) minicipl ulies. Coud sio acdress PPA i negion upply | \oToer o 10MW instalaons o203, for 86,690 cumuaie MTCOZe voided | annualy,with 163,279 MTCOZe avided s ears tme: Miigatos sk of contac cost. | Ly i n MSA obs & 20252030, 2030204, 20402060 Jand ncusinal rough  supportvia PPAs |50 MW BY 2030, 450 MW b 200 |45 i, may approve adcional Soar avatabe for nstllers engieers; newrk enginsers:
in total in-region PPA Developers for Solar RECS of up to $ per MWh - electricians
currant oroaram ends in 2028
renewable electrcity production tax credit (PTC) N
e o o i B Ao e N a0 $58 Capital Investment; High Iniial IDAC communities may be more Clean-energy developer; Municipal |1\ L ived is a per kilowatt-hour (kW) federal tax credit B e or
3 ca Renewable Energy Utilty scale off shore wind in Lake Erie; using Capaciy Factor | Pr°f g . but cependenton emiasons feduions Utlties, Investor-owned uiities; or | 42/ pro Adding 50 MW in 2035, 100 MW in |included under Section 45; wind equipment o
3. Electricity Offshore wind . project; system operational. Succesful 2 [ NA MTCOZe avoided annually by 2050, and 555 B: High Job Creation Potential Legacy Gity 20402050 approval from Ohio Power Siting No plant operators, electric utity
10 Generation 41%, per IRENA 2023 e oot pancion T e G s subsequent savings on each within the grid to decarbonize, rather  mercaniile, commercial and | 390771 FO% OO POLET SIG 12040 and 100 MW 2045 gl o 1D we e ansig sadon oy
967 additional turbinelproject in-region than community or rooftop solar. industrial through in-region PPA newable-electrici d perators.
announced for larger scale system emissions by 2050. longshoremen
Depending on how the project is structured, the
Average 8 MWIyr put in senvicelyr from iyttt It et tio Municipal Ui, Investor-owned | Yes - municipal utiities and IOUS :::f;‘ 5:;2;;3”:::;“,:3;(;‘;:‘;::;5: % | Yes - Cuyanoga County, ity of Painesile, and | sotar panel nstaies, Trational
Renewable Energy 75% of the 1107 brownield acres in the MSA converted to solar, | % brownfield acres converted, per Average of 7 MW put in servicelyr with 35 MW by the | 2030-2050. By 2050, 115,297 MTCO2e $§ Capital Investment; RO1 6-9 Legacy City, Established City & uilies; or Larger mercantile, can implement in partnership with s o Gity of Cleveland secured $129 millon CPRG | electric uiity workers; electrical
2 c42 3. Blectriclty Generation Repurpose brownfields ino clean energy hubs | o 630 agres. At 4.25 acres/MW, poteniial for 195 MW community and per County end of 2030, for 62,083 cumulative MTCOZe avoided | avoided annually, with 1,469,299 MTCOZe: 8 years benefis), reduces cost of electrclty | benefis), reduces cost of electricly Town, Rural Community 20252030, 2030-2040 mercial and industrial through | local governments (e.g. Brooklyn | 2> MW BY 2030, 195 MW by 2050 | eam additional 10%; lowincome communities grant for solar and ork engineer
e over time, mitigates risk of contract | over time, mitigates risk of contract o B et thcieiod walifyfor additional 10%. hitps:/mi.orgltime-for- 71T &AiaH0r e
costincreases costincreases Communities 1o-embrace-clean-energy-on-
brownfields/
Reduces the demand on the grid,
especially during summer peak;
Sokuw nstaled per year, por 1000 single s o sl n a fow years, then |- Ads 0 hams velus; il (1) Federal Solar Investment Tax Credit - up to | Yes - City of Cleveland and Cuyahoga County are
S0k instalod poryear. pr 1000 sing 6541265 cumulatve MTCOZe avoide Saves omeouners mon intales on  new oo Voo -mroperty owners con 0% hrough 2032 (2 For Onlohomeowners. | part of ndustral Hearland Solr Coaltion (HSC).
5 cas 3. Elociciy Renewable Energy Residential roaftop solar ding an average standard 200 sq ft/3.45 kw array to asinglo- | =0V "#S CEReES 1 CUESHEI TR0 | Average of 49.6 MW put in service / yr; 440,367 hitps://docs google.com/document/d18Rie 5 solar costbenefit, $$ Capital Sairecwii housenold lecfcaton | mothaton fo home ivesmment Al Low-Regret 2025.2030, 2030-2040, 20402050 | Homeowners, Homeowner o lova amments |248 MW by 2030;1.241 GW by | Ohio Treasurar's ECO-Link program offers an | which secured $156 millon Solar For All grant | solar panel instllers, electricians,
Generation P family house. (Behind the meter solutions) : peryear! Per | ¢ mulative MTCO2e avoided PIRXAIns THUGC3Rm poRCwobyTsak 10 management, can | Once pad for, saves homeowners - d g Associations plement, b 2050 Ilcest i cucon of o 3% o loan Up o [sors U5, EP; St of i e Cuty raditional utiity workers
1000 stand-alone houses in outer ring, o can support
e buGam0edit?usp=sharing e even more money. DisbenefiL - | money. Disbenefit - price out of $50K for y Authority
no incentive for landlords to install | reach for many residents. improvements on homes. $750 o for S Fo Al
forrenters; insurance costs go up;
not suitable for every roof.
(1) Solar systems that are placed in serice in
2022 or later and begin construction before 2034
are eligible for a 30% Federal ITC or a 2.75
i i
Reduces the demand on the grid, ¢/kWhS PTC if they meet labor requirements
especially during summer peak;
issued by the US Treasury, or are under 1 MW,
pays for tselfin a fow years, then y i
Saves business owners, schools itpsifww.energy.govisies/dofaultles/2024-
RanewatloErer Ading an morago tadrd 1000 11725k arayton 150w IG5y 1067300 167 putin ey 143400 MTCaZo e s st comlGocumons 1673 solrcostareft; 55 Caial iten o it Onco i for,saves busiesses Suidingowners sl Yo poperyounoson oy by 200 410 by | oomiaBumasses Fobohrd " |Yos-Cusahoss ountyprovding g for slarpaol nars,lcticins
148, m/docum tbeneft - id for, 3 ) . ; 2 Y - = n 3 3
scas 3. Electricity ar Gommercial-scale rooftop & parking lot solar commercial building or school. (Behind the meter commercial | stand-alone businesses/ schools ! o P . 55 P Gecfcaton and smart buling 4 Al Low-Regret 20252030, 2030-2040, 2040-2050 ol implement, and local governments ¥ v y P wahag v providing funding P
Generation cumulative avoided PIRXdIns THUGC3RM poRCwsobyTsak10 Investment for businesses/schools school districts money. management, 2050, in size.(2) Ohio's Facilties Construction solar nstallations at four local school districts | traditional ut
soltions) mercanile establishments. o management systems, can save can support o
buGam0edit?usp=sharing Commission's "School Energy Performance
even more money. Disbenefit - no
Contracting Program allows K-12 schools to
incentive for andlords to instal for CA i
renting businesses; insurance costs v money fo make energy senings facillies
e st o vy improvements without passing a ballot issue.
o u; hitps:fofec.ohio.goviour-programs/k-12-
schools/energy-senvices/school-energy-
(1) Property-Assessed Clean Energy (PACE)
District thermal energy systems will primarily be geothermal $55 Capital Investment; high ROI; Financing (n PACE eigibie communiics) 2)
Por site, 100% reduction NG combusion per site. 1 new system added every second year. Improved air quality;reduction of | Improved air quality; reduction of Yes - property owners can Power plant operators, maintenance|
3cas 3. Electricity Renewable Energy Distrit thermal energy systems systems where suffilent land and gealogy permit; may alsobe | g1 by 2030; 12 systems by 2050 | Assuming an average “disirict” uses 3,000,000 23,257,800 cumulative MTCOZe avoided - 555 $3.050fon - see crlical air polluants from burning | crilical air polluans from burning Al 20252030, 2030-2040, 2040-2050 | CamPuses. District energy implement, and local governments | N°%,counting O for eexempt g technicians, electricians, pipefiters,
Generation waste wler o industial o atacaercoding watern vy hitps:/idocs. el govidocs/fy230stiis operators by 2030, 12 new systems by 2050 | municipal bonds. Also an opporiunity for public-
MMBTU)yr is 159,300 MTCOZe avoided in 2030. Seq calculations tab NG NG can support g HVAC technicians, well-dilers
dense are: 6678.pdf private financing, esp. i the "district” includes
inclusiry
(1) Property-Assessed Clean Energy (PACE)
Financing (in PACE-eligibile communities); (2)
Green-Bonds for bond-financing: (3) Tax-exempt
10 hou u Improved air quality, avoids Improved air quality, avoids . Yes - municipal uiities and I0Us. ” . Traditional electric utiity workers;
3cas 3. Electricity Renewable Energy Distrct or Long . 10 hours) ot Y 1 1) 200MW /2000 MWh system by 2045| NA - technology not available 436,379 cumulative MTCO2e avoided ss Speculative: $8 Capital Investment | engaging most polluting electricity | engaging most polluting electricity Legacy Gity 20402050 Mostlikely 2 large municipal lly | o1 mplement in parinership with |1 system by 2045 municipal bonds Finances for projects can be |, electrical engineers; network
Generation duration (>10 hrs) Scale implementation, due to complexity of operation CPP or Cuyahoga Green Energy. Supported by maximizing tarif-eligible use cases
generation source at peak periods. | generation source at peak periods. local governments engincers; electricians
approved by the PUCO, such as Demand
Response programs, Frequency Regulation, and
Voltae raculation
Shifiing to Hydrogen for industrial
$55.5850M 10 $1B 10 build a new | uses and heavy transportation will o icians
it a o y ) . '
SOy ooy 2043 roduc oo 00T oo o ool o commtes " (i s, sna ey Factory owners | operators. HOaW | e thnclogysillunder |1 Broducton ity by 2040 | e roucton facity would qualtyfor maininance lechricns,
3ca7 3. Electricity Renewable Energy Hydrogen as an energy cartier {Low-carbon) Hydrogen as a solution for energy storage, 100MTiday; Construction announced by [NA 6.167,762 MTCOZe cumulative smissions 555 e an cascasiadats com/202 | amcan 5 ey and actoris. | Gapoportonatey beneit fom o et e 20302040, 2040-2050 lfttransportation operators. Oo. | ye.eiopment, could implementin | 26014 bY 2048: Construction JobsOhio incentives, based on construction Yes - State of Ohio s part of Appalachian pipsfitrs. For H2 operations,
Generation ransportation, and industrial processes. avided st Ring Suburb Dept of Transportation, Tumpike announced by 2035; begun by 2037, Regional Clean Hydrogen quality engineers,
2035; begun by 2037, complete by 4/jun/02/altagas-hydrogen-plant- | Reduction in most crtical air industry and heavy transportation the future employment and full-time hires. (2) Green Bonds.
Authority complete by 2039. truck drivers, fueling station
2030 proposabfacing-two-mportant: | pollutants, o include PM10 and 2.5, | shifting o H
operators, fueling station
checkpoints/ SOX and NOX. Disbenefit - cost b
rom 2025.2035. construction
(1) Givil Nuclear Credit Program under the US
1 new reactor online by 2046, second i ﬁzz‘:’a:’i"g;xg‘;“ ong a2 $588 Capital Investment; $§ brovides abundant baseload LIDAC communities may be more Vs curent Py owner Maybo - capacity oists at s, but e Z’;“;‘w 2048, DOE; (2) §45U (zero-emission nuclear power Nuclaar crtod power plant
3 cas P Renewable Energy New Nuclar at Pery AL a2 W f aT-iion toas et oy, cnlo by 204. Canscion armaunced NA Pt iadtic it ssss Operational Invsiment; Long-term | ZEOWES BN MO8 | dependent on emissions reductions Outer Ring Suburb 20402050 vestor owned utilly, or new Buling new reamtor would foqute. | oneiniction anmaunced by 203s; _|Production) Federal Tax redits: (3) Expansion of | Cperaors. securly guarte, secirc
Generation May be existing or new technology by 2035; construction commenced by ROI; LCOE $88/MWh (2022 EIA within the grid to decarbonize, rather motearpower dovsepor (ke ; Perry, in creating new jobs, would qualiy for
2055, constcton compiets by 2044 annually, with 26,910,063 MTCOZe estimate) scale electification than community or rooftop solar. Elementl Power) foderal approval construction commenced by 2038: | jopsOhio incentives. (4) Groen Bonds offer iy workers
g cumulative emissions avoided by 2050. construction complee by 2044
s ictioly podicion W cradt (1C)
Geothermal electricity generation using new driling and heat- In adding 300 MW in 2046, results in LIDAC communities may be more is a per kilowatt-hour (kW) federal tax credit
Generation Ve . per y 2038 3,975,901 MTCOZe cumulative emissions pe P i brg PPrt 11 it the grid to decarbonize, rather|  -°92%Y CY: Y electrical company like Fervo quiatory approval Y 2038: | equipment eigible for 10 years after entering |2 g " pipetiers.
construction complete by 2044 scale electification. construction complete by 2044 ; f wel-dillers
IRENA 2023 avided than community or rooftop solar. Senvice. hips:/lwww epa goimoplrenewable-
ation
(1) Property-Assessed Glean Energy (PACE)
Stablizes local distrbution grid or | Stablizes local distribution grid or o o e
Dty s s oot utiity | (1) 5 MW/ 20 MWH system by 2030, 55 Capial nvostmont; ROI7.9 | TIS081, milgates brownouts and | microgrid, mitgates bownouts and | Legacy Gy, Estabished Oty & Compus ot o Yes - municipal ulities and 10Us | (1) 5 MW/ 20 MWH system by | SreenBonds for bond-financing: 3) Tax oxamp Traditional electric utiity workers;
3c24 3. Electricity Grid Modemization v storag scale implementation, due to complexity of operation - for peak | (21) systems by 2040, (40) systems by |181.8 MTCOZe by 2030; see calculations 80,003 MTCOZe by 2050 - see C2-2 above. ss P . blackout blackout fown, First Ring Suburb, Second 2025-2030, 2030-2040, 2040-2050 e can implement i partnership with | 2030, (21) systems by 2040, (40) Pl prok No electical engineers; network
duration (<4 hrs) years municipal utiite Supported by maximizing tarif-cligible use cases
Shaving, frequency regulation, and short-outages 2050 Ring Suburb local governments systems by 205 engingers; electricians
approved by the PUCO, such as Demand
during peak loads. during peak loads.
Response programs, Frequency Regulation, and
Valtae reculation
For Ohio homeowners, (1) Home Weatherization
Reduced energy bills and improved Assistance Program (HWAP) provides home
c I |
s involves building inspection and prioritzation of the energy Based on average house estimates. oo o e et Yes - municipal utities can energy audn and Yes - State of 124.6 millon for
4 Commercial & Increasing Retrfi Envelope Effcioncy (Does efficiency strategy. Examples include; Percentage of buildings retrofted, or a and expected inflation, the costs are | Large-scale demand reduction, [ SPa%es: 16183sed o8t 01N OF | | egacy iy, Established City & * Federal, State, and local implement retrfit programs with oL P HOMES program; Enbridge operations Building Inspectors, Ener
4c14 Energy Efficiency Retrofits 9 P ¥ (beep Compliance with current building codes for etrofits of wall and | percentage decrease in average power | 30% of pre-1975 homes retrofitted Near full saturation of retrofttable stock 558 projected to be $1.5 billion by 2030 (| improved indoor health, lower utilty 9 S Town, First Ring Suburb, Second Low-Regret 2025-2050 governments. * Utiites. * Building | support of local governments; 10Us | 509", : Auditors, Weatherization installers,
Residential Energy retrofi) However, Affordabiliy barrers will 2030 and 100% in 2050 assistancel/6-home-weatherization-assistance-
roof insulation, air sealing, Low-E windows, and advanced framing|use of buildings ROI, 1.1%) and $5 billon by 2050 | bill, reduced energy insecurty Ring Suburb owners and managers. would require authorization from rades
to reduce energy costs related to heating. (ROI1 occlrdua o the hioh cast of deep State of Ohio program (2) Ohio Treasurer's ECO-Link program | o1-gyhousewarming-program
retroft strategles. Increase risk of offers an interest rate reduction of up to 3% on
gentirfication foans up o SSOK o eergyoffcieny and
renewablo
79D Enary Eiion: Commreil Bulings Tax
Replace inefficient HVAC systems with Airo-aif and ground- Deduction
coupled heat pumps, water heating, and electrical systems; Reduced energy bills and improved Yes - municipal utiites can Bullding and Uity Inspectors,
4 Commersal & i, apphances, and oqipmertwih iahficioneydctic | Prceiago ofhamos lctiodand e ol poectd ostsn 2030 |Shar emissons o fom 0iNG: | ang i nresidenta | 1-0925Y Ot Esablshed iy &  Fodera, i, o oca impemont anergy au and sroft.|Beginning n 2626, 20% reducton ] SO Yes-Onio has fnds or HOMES and HEEHRA | Eneroy Audiors, Rtroft stlrs
aci2 Energy Efficiency Retrofts [Buiding System Electriication (Deep Retrofit) fabting, el i d 4 N 20% of homes electrfied 85-100% electrifcation, 70% Solar Panels 558 and 2050 are $1.2 billon and $4.2 | utities shift to supporling clean Town, First Ring Suburb, Second Low-Regret 20302040, 2040-2050 governments. * Utiies. * Building | ™ pid ginning : programs; funds for solar available through Solar | Electrcians, HVAC technicians,
Residential Energy Systems; and water heating, gas fumaces, and boilers with upgraded spaces. Increased cost of renting or programs with supportof local | 2030, and 100% in 2050
billion, respectively (ROI=4.6%). | peak demand Ring Suburb owners and managers Home Efficiency Rebates (HOMES) program | For All Solristallrs, othr constncion
electric high-efficioncy systoms. Addition of roof-mounted Solar owning a home and gentrcation government
nels High-Efficiency Electric Home Rebate Act
Incenive programs may rely significantly on
Comminky Fountalon g, of sl
et s s st (15T kit iston o e St
4. Commercial & Provide financial incentives for energy efficiency retrofits and Leverage Federal, State, and local The cost includes technical SUPPOT. | £, o1 tne program's potential | R0UCe Energy Burden, improve Legacy City, Established City & Govemments, Utites, and non- |10 o SnBY oI0eey & i 2026, 20% reducton | e e e P oo, sutdamey | Yes - Ohio has funds for HOMES and HEEHRA | Program administators, outreach
4cig Energy Effciency Retrofts renewable energy installations. Support and expand existing (0 support incentive house | 20-30% of homes rerofitted and electrified Near ful saturation of retroftable stock ss director cost, monitoring, and program’s b indoor air quality, thermal comfor, | Town, First Ring Suburb, Second 2005,2030, 20302040, 20402050 | Gavermment pariners such a5 Onio 9 prog eginning In 2026, o v 9 programs; funds for solar available through Solar |coordinators, and reporting
Residential Energy reach and increase adoption rates. Support of local governments; I0Us (in 2030, and 100% in 2050 on reducing energy use, and su
programs retrofit programs reporting and health, Ring Suburb Partners for Affordable Energy and For Al spocialsts
would require authorization from electification and energy efficiency measures to
GHN Housing Parters.
State of Ohio reduce energy use.
hitps:/idevelopment ohio.govindividualleneray-
o . . This could resultin improved 45L tax credil; GGRF; Sell-Pay; OH Depl of
Constructing new buildings to high-performance standards to housing stock for the future, along Commerce s providing additional training from
reduce energy consumption and associated emissions. This
Includes complanca win ASHRAS 6010 621 for ererey | - . Gomparison beween Code: . +tzton, | aoctpat oo s oo aonnar o mucpalten oo bagingooses
3 . ercentage of new homes meet >30% . ompliance Baseline (10; ongHerm energy cost stabilization; | health. However, it is essential to es - local govemments are standards and enforce es - is part of Coalition for Green
4c2 hommerca T e o S S e B e e e o PSS solor 45191 © |ffciency gain over 2024 OBD baseiine, | 3072 %1164 hores meel 230% O O e o1 buldings 5 KWihomelyear) and the High- e houing ack sighed il |oonidr et such oratcrons Al No-Regret 2025:2030, 20302040, 2040-2050 | Municipalties and Cityoffclas | responsibl for oversesing building | 69119 1 2035, & 1046 1€9UCON | o 1com. o goviabout-usimedia- Capital's GGRF coaliion, 50 funds are available |11 o7 °°rS: Bulang inspectors.
oy 5 oyt ple-g or new homes that are net.zero ready performance Net-Zero eneray (4,500| climate targets. ocourin LIDAC a code compliance - g for Ohio p
windows for better insulation, and Integration of inteligent controls
KWihomelyear). buildings may Increase prnpeny Board-of Building-Standards-receives-1.6-millon-
o optimize and electrfy lighting, HVAC, and other building
eeme values and rents, leading grant-o-streamline-building-code-modemization-
Improved energy sawngs, indoor air
A soptisticated and ntsgrated technological soluton designed g;;;;gn‘;;gy";m‘nmggm - Local and Regional Government
) monitor, analyze, control, and optimize energy consumtion within . iidings i $75 millon investment with annual | Long-term energy cost stabiization: authortes, utities, Housing Yes - property owners can /o5 - OAQDA i part of Coaliion for Green Architects, planners, and MEP
4c22 & Commercial & H New |Smart Energ SEMS a building or across a portiolio of buildings. It involves digital Percentage of new commerclal 30% of enovated commercial bulldings install SEMS | All new commercial and 89°% of renovated 555 Savings of $10-13 millon and a high| new housing stock aligned with | e 91 However, this can be Al Low-Regret 20252030, 2030-2040, 2040-2050 | Development Agencies, Cleveland | implement, and local goverments | 2eGIning in 2026, a 10% reduction | o1 oy el pay with private financing. Gapial's GGRF coalition, so funds are available | Engineers, energy audolors,
Residential Energy Buildings) buildings install SEMS and 100% of new commercial buildings buildings with installed SEMS. ety expenciveand may in 2030, and 30% in 2050
monitoring and controls of HVAC, lighting, and plug loadss for ROl climate targets B e ot oy Energy Bank, Midwest Energy | can support for Ohio property owners Commissioning Agents,
continuous efficiency. by X Efficient Alliance
The digital diide and lack of tech
literacy mav be ootential barriers
Use o mass rber consncton,low-<atbon carcst, By 2030, a total COZe reduction of Improved housing quality,lower ‘Architects, Construction Engineers,
Sustainably sourced timber, and recycled steel in percontago of now public housing that 100% of new resciontial and commercial 308,000 Tons, equivalent to $17.3 | Reduced lfo-cycie carbon intensity |utty cost, reduced construction County and Muricipal Housing o qouooerceoon oo primarily saf-pay wih privato fnancing: ax Urban planners, and housing policy
sca 4. Commercial & Low-Embodied Carbon || iution consucton. nadiion,ceats apen-sccess databasos or o o 25% of new residental and 100% of ew commercial | 0% 9164 25080 A1 com ssss million (ROI 14.7%). In 2025, the | of regional bulding stock; increased | reliabilty on intemational trade Al 20252030, 20302040, 2040.2050 | 2hories, Ohio Departmentof | Ye2 - devoeparsloropert Beginning in 2026, 2 25% reduction | (RSSO MR PR TEEIERE B | ves - OAQDA fanded INTRO projectin Onio Gy | 27YSS. i additon o the Mass
Residential Energy | Construction terials, or e buildings follow low-embodied-carbon specs it expected total COZe reduction is | demand for low-carbon supply | uncertainties, improved health for Development, and Ohio Board of | 20 TP ement a0d jooe in 2030, and 100% in 2050 O Timber construction-related trades,
Grergy i he rogon e bo made vl o dosigners and pe g 1.24 MT CO2e, equivalent to $69.1 | chains building ocoupants, and improved Building Standards. g PP o concrte adss,insultion,and
develoners million (RO of 13 8 building rasilience.
mproved housing quality, lowor | 920 0" Coskneutal o costsaving City housing authory or city :;f’,:{ftj,;ﬁj;;‘;f;;:’s
Support local full home manufacturing or partial building utity costs, reduced construction | PN d Improvdnome sttty building departments. County "
4. Commercial & Low-Embodied Carbon omponent e regn s il dees wasto 1 rrgy s Porcentage of new public housing that eliance on interational trade measurable operational and ved indoor health and comfort, planning commission, NOACA, | 25 - dSVeIOPersIproperty owners. |\ ginring in 2026, a 10% reduction Yes - City of Cleveland partnering with Habitat for | "SPectors. housing program
4082 Residential Energy | Construction Modular and Prefaricated Construction in d assembly and produce higt follows 5% of new homes 18% of New homes 558 unceriantes, mproved hoath for | Smbodied carbon reductions. Eary | (L RILILCC S Al 2030-2040, 2040-2050 public uiies, local developers, |22 mPlement, and loca in 2030, and 30% in 2050 GORF Humanity to construct modular housing manaigers, architects, struciural
investments unlock bigger benefits governments can support engineers, MEP engineers, and
buildings. building ocoupants, and improved | "WESTTIEhS U ok PISIST resilienc Iocal labor unions, and research e e e and
builing resfince, by 2050 hrough supply chan ettitons ocal manufacturers of modular an




4. Commercial &

Grid-Interactive Buildings &

This topic refers o the technology within a building that makes it
"smart” These systems, like smart thermostats, intelligent

Total percentage of buildings with at
least one grid-interactive system (e.g.,

Launch GEB pilot programs; install smart meters in

Peak loads shifted through automation in

Approsimately $6 milion (high ROI)

Grid resilience improves; reduced
blackouts; higher renewable

Low energy bills, improved comfort
and health of occupants, equitable

Local electric Utilties, Public Uilty
Commission of Ohio, Regional

Yes - municipal utiities could

Beginning in 2026, a 20% reduction

179D Eneroy Effiont CommercalBuidings Tax
Deduci

Yes - OAQDA is part of Coaliion for Green

‘Advanced metering technicians,
nergy program managers,
Electricians, Energy Management

4ca 1 " . - - i 2 i
o Residential Energy | Demand Flexibiity Automated Building Systems and Smart Devces. | giving, ang automated window shades, work fogotherto make | smartthermostat, resporsive HVAC, | 20% of homes 70% of homes s ;{;:’j" 2 $157.5 milion (NG | penetraion without infrasiructure [access, local job roaion, mproved Al No-Rograt 20302040, 20402050 Planning bodies, Stale Energy | MPement bul IOUS Would 1equire i 5030, ang a 70% in 2050 e o oaion. o funds aro avaiable | program ﬁ“j‘yj‘s‘ o
the building more comfortable and energy-efficient. etc). 4 grid eliabilty o PP GGRF property related jobe (outrsech coordintors,
energy planners), architects, and
building insoectors
Lower energy burden for winerable
Approvieately $16-525 millon In households, reduce blackouts in Demand Response programs where utiities/PUM Advanced metering technicians,
s vl focuses on how a building interacts with the larger savings (reduction of 8K-13K Lower energy bill, peak cost disadiantaged areas. and explore Local electric Utilies, Public Uiy |yo oo cuenty bay f:ﬁ‘;";:gﬂ";ﬁ;“ﬁg;;“‘:;‘;‘a B e ement
4. Commercial & Buildings & )y Adjustment for Grid Support . Its about the building actively changing its energy | Percentage of new buildings enrolled in 85% of new homes and commercial TCO2e & high ROI) by 2030 and | avoidance for the utiities, CO2 | P PP B Commission of Ohio, Regional " Beginning in 2026, a 30% reduction P L nerdy Manag
4c4) 30% of new homes and commercial buildings 555 creation in smart technology Al 2030-2040, 20402050 implement, but IOUs would require during high use events could provide a program Analyists, community
Residential Energy | Demand Flexibility Response) Consurmpiion when asked 1o 40 $0 by he iy company or - |ine buildings $130-5180 millon in savings reduction, and reduced blackouts Planning bodies, State Energy i in 2030, and a 85% in 2050
response o signals from the grid (reduction of 60K-105K TCO26 & | and outages, create local jobs uipment and syst Office approvalflom PUCO mechantam to firance those bulking ated job foutreach coordinalars,
on ROy 2060 : installations, as well as er improvements. Additional funding sources energy planners), architects, and
o Y reduction programs administration beyond privte financing are not available. building inspectors,
t
Frao industrial onergy assessments using the
audits themselves actually don't do Industrial Assessment Centers (IACY; historical
audits themselves actually don't do anything - but if | anything - but ifsolutions are adopted there Yes - Individual property owners can DOE funding for energy efficiency projects: Ohio §
20% energy consumption reduction | solutions are auumeﬂ e rs rductans, s shoud |aro rauucnons this should lead to ~ 20% - Aucits thomsaives are frae for small Improved grid quality due to the oo, oty S12N931%8 | undergo anergy auits, and O o ousalnabl | Department o Development State Energy No,but OAQDA provides funding for ndustial | omeieens aotes oo
scr . indusiril Energy | Energy Effiency Energy auds Conductenergy auis at al faciies across ndusry by 2030, creaton o | load These[a0% pion recucton. These s s homsolvs redices demand ongrid reduclon of demand fom indste a No-Regret 025200 board: crio manufactuing | icipa s couldsupportvia 947 croaed fo each industial | oo Cor S icmentaton afanergy |0, 241 OACOA provids unding grneer: dcital engineer,
facility decarbonization plans omissons rolacions e raclod n 1 oner anergy.|omissions roductons are fofleted i he faciities o e Vo programs/incenives, but 0Us |31 b 2090 oulining efficiency projects for manufacturers with the oy ¥ prok il
efficiency solutions, they are just identiied here other energy efficiency solutions, they are v v would require approval from PUCO | SPo°1C P Ohio Energy Efficiency Program (OEEP) — st eneray
just dentifid here implementation funds for energy eficiency
rotrofits: bank financing
Federal Tax Credits in §48C for Industrial
spocific industry; industry standards Decarbonization; Ohlo Department of thermal systems engineer;
eermine whether a wast hea recovery and uiizton system $100000-$10 M depending on improved 1 qually dueto oad:ohio manuiacurng Yes - businesses can implement Development ta Eneray Program funded |, 1 OAQDA prvids unding forndustial | mechaniclengineet prject
5c12 5. Industrial Energy [ energy efficiency Waste heat recovery and utiization systems would be benefitial in a facilit. incorporate it into building heating, | 20% of waste heat recovered reduce total industrial by 9% 10% energy reduction 358 size and application. Typically reduces demand on grid reduction of demand from industrial Al 20252030, 2030-2040 | 9 P " installed by 2030 implementation of energy efficiency projects for . P J 'gineer; prok
association; incentive system at the | and local govemments can support energy efficiency projects. manager, industral maintenance
energy generation, or preheating industria processes payback in under 10 years tacities manufacturers with the Ohio Energy Efficiency
iy or county level technician; energy modieler
Program (OEEP) - Implementation funds for
nstalling energy monitoring systems in industral buildings or Ohio Department of Development Sate Enes
slong ey processesgive reakime updales ofenery usage and spcifcindusty:indusy standarcs Program ed mplementatonof aneroy
identity energy waste and process inefficiencios, leading o €nergY | 19 energy monitoring by 2050 for all | monitoring systems themselves do no reduce monitoring systems themselves do not $10.000- 500,000 depending on Improved grid quallty due to oard; ohio manufacturing Yes - businesses can implement, effciency projects for manufaciurers with the | No, but OAQDA provides funding for industrial | CoP/olS engineer; instrumentation
5C13 5. Industral Energy | Energy Efficiency Monitoring Systems Savings of 5-10%. Digital monitoring equipment gives real-time s sizea and application. payback in < reduces demand on grid reduction of demand from industrial Al Low-Regret 20252030 installed by 2030 tochnician; software developer;
e o e s i wharo. | ndUstial processes emissions but identif issues earlier reduce emissions but identiy issues earier| e ey association; incentive system at the | and local govemments can support hio Energ; -y Program (OEEP) oy {aciiles engmeer
S i e, T o bt chry iy or county level implementation funds for energy eficiency
operations. and reduced enerov etrofts; bank financing
Cffo Daparimant of Dvelopmnt Siate Ene-gy
specific industry industry standards Program funded implementation o e
arodiscussed in more detall I tho appsndlx, but on average, $5,000 350,000 deponding on improved grid quality due to electrical engineer: hvac specialist;
5C14 5. Industrial Energy | Energy Efficiency Energy Efficient Equipment motors, pumps, , high- establish an end of Ife switch o highest | 5, ceq elecicily emissions by 20% reduces electricity emissions by 40% ss ckin~5 |reduces demand on grid reduction of demand from industrial Al Low-Regret 20252030 board; ohio manufacturing Yes - businesses can implement, |, aed by 2030 eftciency "“’Jam for ’"5””'3”‘“'”" Vilhe N, ut OAGDA proces frding for st procurement offcer; maintenance
y association; incentive system at the | and local govemments can support - g projects
efficiency coolers and fumaces and other high-effciency years faciities technician
equipment can reduce energy consumption by 10-20%. ity or county level \mp\:ms:laﬂ:;- funds for anrgy effciency
rotrafits hank financing
Tetang Al S o when & LR e Ohio Department of Development State Energy
missions from idie power consumption and c Program funded implementation of energy
redvee elecmm(y consumption by 5-10%. Using smart schedulin mproved grd qualiy due fo specific industry; industry standards efficiency projects for manufacturers with the automation engineer; controls
scis 5 Industrial Energy | Energy Effciency Astomation 0 scheduie onloftimes fo areas of the hospitalor ther facltes | 100% industrial processes evaluated fo | ooy oo (oo 10% snergy savinga N <1000 per sensor ‘educes demand on gid e I e o custial Al 20252030 board; ohio manufacturing Yes - businesses can implement, |, o1 o0z Ohio Energy Efficiency Fmgram (OEEP)— No, but OAGDA provides funding for industrial | engineer, industrial electrician;
that opers(e cnnsmnl\y‘ that don't need to be operating automation by 2050 e association; incentive system at the | and local govemments can support funds for g projects Software doveloper; e
rating iy or county level retofts; bank fnancing: venture capital imestors manager
by tuming off HVAC, lighting, and non-<rtcal equipment during for new technologies; partnerships with emerging
low-demand times. This can save un to 10% oower consumotion. indusiries to tast technologies
i reduces ofher pollutants beyond Spocifi industry; industry standards
Process & Materal Looks differentfor specifc industres, bul, developing processes |, 4q1o requciion of 30% by 2030 and Extremely variable depending on the) orijons reducing the amount of board; ohio manufacturing Yes - businesses can implement, |0, No, but OAQDA provides funding for industrial | P1o°€SS endineer, material scientist;
524 5. Industia Eneray [ £ie Reduce industrial waste that create less waste and finding opportunitis to recycle a5 na na 558 actual application but proces; o oot |improved air qualty Al No-Regret 2025-2030, 2030-2040, 2040-2050 o at the | et ot e 1 | 30% waste reduction by 2030 self pay v industrial ecologist; environmenal
fciency atriats witnn a pocess 1 recon waste zor0 waste by rlts ahne cout ~$50.000, ustrial pollution put nto ws association; incentive system at the | and local govemments can suppor energy efficiency projects. Compliance
so cit or county level
5C22 5. Industrial Energy Use lower GWP gases for anesthetics Use lower GWP gases for anesthetics 9 Reduce overallindustrial emissions by 0.2% 4 s minimal capital cost air quality air quality Al 2025-2030 g 9 plemen . |lower GWP if needed established [ self pay No anesthesiologist; sustainability
Efficiency anesthetics when possible 02% association; incentive system at the | and local govemments can support
immediately offcer; health systems administrator|
city or county level
hio Depariment of Development Stato Energy
Program funded implementation of energy
q
Leak detection equipment itself would have a small :?':;fﬁz}&:‘ﬁ‘z@;’;“c‘ﬁz‘d“L‘L‘:‘g:;: improved grid qualty due to specific industry; industry standards efficiency projects for manufacturers with the plpelme technician; utlty workers;
sc2s 5. Industil Ener Process & Material nstal loak detection equipment nstal leak detection equipment #of acilies with detection equipment | increase in electrc load, but earier detection of leaks |3 57141 NE(Ea%® 1 BERIC 1990, b © s 52,000 - 520,000 por detoclor reduction of waste gas, water, and | TROEA SIE AN EEte Al NoRegret 20252030 board; ohio manufacturing es - businesses can mplement, | oo Ohio Energy Effciency Program (OEEP) - No, but OAQDA provides funding forindustrial | P°11® 1eermctan; utily worke
g "9 |Emciency i auie installed would ead o faster response (o leaks, saving energy | 21octon 9 6ak6 wouid loadfo faste : 000 energy ey 9 association; incentive system at the |and local govemments can support 4 funds for energ y oy rojects e e
and capturing gases once leaks were fixed e ity or county lovel retrofits; bank financing: venture capitalinvestors. et o
PIUng 9 for new technologies; partnerships with emerging
indusiries to test technolonies
Federal Tax Credits in §48C for Industrial
Decarbonization: Ohio Department of
begin an "end-of-Ife" replacement | Development State Energy Program funded
Many industial facilies fal within
Electrifcation of industrial process heat (boilers, " " " process heat of all process heat reducess. IDAC communities, so they would specific Industry; industy standards P o projects for thermal process engineer; electrical
s 5. Industial Energy | eloctifcation st et mumon aaf) i ovmeray it o electrfication of industial process heat (boilers, industrial heat | 80% of processes converted to e e o e omutity | ressions o matirl oos o ettty 558 —s200 parkw improved air quality:reduced noiso. | =288 STHCRL S S0 X Al LowRogret 20402050, 20302040 board; ohio manufacturing es - businesses can implement, | eaing that repaces il bolers at | manufacturers with the Ohio Energy Effciency | No. but OAGDA proides funding for ndustrial | 117 PTEVESS @091t 108
g . pumps, ea)in synergy with grid development electrified altematives pollution and vibration d ssorlalon nentive sysiem atthe | nd ocal overmerts can suppot e nd of e ~10 yeas. Alllow | Program (OEEP) - Implemeniaton urdsfor | nergyeficiency prjects : :
development fuels by ~50% fuels by 100% quality improvements and noise and engieer, industrial electrician
B ity or county lovel mperature boilers would be energy efficiency retrofits; bank financing; venture
replawd with allematives by 2035 | capital investors for new technologies;
partnerships with emerging indusiries to test
chnologis.
Federal Tax Credits in §48C for Industrial
Decarbonization; Ohio Department of
Development State Energy Program funded
implementation of energy efficiency projects for
Grans already awarded for aher
Electric fumaces produce 75% less CO2 than basic manufacturers with the Ohio Energy Efficiency
5c32 5. Industrial Energy | electification " ! Molten oxide electrolysis for green steel H2DRI + EAF or MOE by 2050 rom a blast fumace. Not going to happen in the next 5 | 100 & o 5588 9 | clifts is the single greatest emitter | improved air quality Legacy City 2030-2040 development, steelmakers could d energy efficiency retroits; bank financing; venture | No amoer; ol
green steel allemative industrial emissions by 67% committed by Gleveland - Ciffs and eaacion meenive Cyotem atthe and installed by 2050 Iaboratory technician; construction
s - maybe by 2040 for the H2-DRUEAF: for MOE, it e o s i the area i implement n the future capitalinvestors for new technologies; e tor
won'tbe untl 2050 [ ch v 4 partnerships with emerging indusiries to test ‘gers Neavy equipment ops
s decarbonization technologies; University
partnerships; hydrogen production parinerships to|
offset hydrogen costs; combined effort across
industries
Ofto Daparimant of Dvelopmnt Sate Ene-gy
begin an "end-ofife" replacement | r9ram funded implementation of e
specific industry; industry standards e ard for o tormperatire efficiency projects for manufacturers inihe electrical engineer: industrial
scas 5. Industrial Ener clestrfcation Electrify machine drives in synergy with grid electity machine drives in synergy with gid decarbonization 100% of machine drives converted - | reduces natural gas consumption and total industrial | reduces natural gas consumption and total s depends on the specific application | MProYed air qualiy; reduced noise | improved air quality; reduced noise Al 2030-2040, 2040-2050 board; ohio manufacturing Yes - individual et et 1 ‘m:a” machine | Ohio Eneray Eficiency ngram (OEEP)— No, but OAQDA provides funding for industrial | %" E.am‘ e
2 9y decarbonization Tmeray with o establishment of switching at end of i |emissions by 8% industrial emissions by 8% P pecific app! pollution and vibration pollution and vibration g association; incentive system at the 9 tnat rop funds 9 projects. pecialist: grd planner:
drives with electrical alternatives at energy eficiency consultant
ity or county level Tetrots; bank nancing, veniure capil vestors
end of lfe
fornew technoloies: partnarships wih amerging
indusiries 1o e echnolonies.
Ciifs s Iocated near multple LIDAC
80% of Clevland Gifs Clevland Works communils. Toso communites 52233"21.75“23‘“‘«2‘1?552’ S i cabon s o Clovia 450 Fedeal axcredit could rotur / sunis bark
Garbon Capture & Carbon capture at Cleveland Works w/ geologic | Carbon capture at Cleveland Works w/ geologic sequestration in stationary combustion CO2 emissions (<3 MMT*0.9= oo oo ool sentto Fowler center improved air qualty since Cleveland | would have the greatestbenefit fom| oo oo it ping Subur, ation: ohio deparimontof | Works, but kwould roquire support | chosen as a soluton, should be | inancings venture capita invesors for new rbon capture engineer;
5 Ca-1 5. Industrial Energy ! sequestration in Geauga, Portage, Summit, Geauga, Portage, Summit, Trumbull, Mahoning, andor Stark ~60-00% carbon capture. 2.7MMTiyear). 15-20 years of CCS, until cost of other 5355 >$1 billion for capture portion (not | Cliffs is the single greatest emitter | improved air quality, reduction of LA a4 g 20302040 g a P g % P No geoscientist; pipeline engineer:
Sequestration production Outer Ring Suburb Camolure o ipelie constucton | and permiting rom Siate of o | operatonalby 2030 a ne fatest | techneloges. parinaanips with emerging
Trumbuil, Mahoning, and/or Stark Counties. Counties. green steel technologies (hydrogen and electrolysis) including pipeline o storage site)  (in the area ash, could come to 3 community n permitting specialist; technicians
e bt o8 bonefis agreoment with the carbon ohio EPA; incentive system and local govemments to enable industries to test decarbonization technologies
benefts ciy or county level geologic sequestration
Specific Industry,Industry standards
In cases where processes cannot electrify or switch board; ohio manufacturing 45Q Federal Tax credit; bank financing; venture. process engineer, chemical
scaz 5. Industial Ener Carbon Capture & o hydrogen due to production costs or processes, | 1 €258 Where processes cannol iectly or swich lo bydiogen | on canture 6 s between 60-60% effciont reduces process emissions due to cement 558 Costof capture s ~§100/ MTGO2 |improved air qualy B o oy benetts || Logacy City, Estabiished City & 20252030 association; ohio depariment of | Not Currently - would require installed point source capture by | capital investors for new technologies; No engineer, technician;
" [ Sequestraton ostcambuston carboncaplur (lovant o cemant 05 PodUcion cots o processe, p v making by 80% v provdaira careemaris with carbon pip Toun il fo pipelne consncion; lgsiavereguiiory spproval 2030 patnership wih emergingincusites b test Insirumentaion engineer, safety
making) P 9 impl ohio EPA; incentive system at the decarbonization technologies engineer
it or county lavel
specific industry industry standards
Invest in a regional direct ai capture faciity to help board; ohio manufacturing 45Q Fedoral tax credit could retum / survive; bank mechanical engineer; chemical
Invest n a regional direct air capture facilty to help decarbonize needs to be $200 per ton CO2 to be potential for community benefits " . . °
5ca3 5. Industrial Energy | S2rbon Caplure & decarbonize Indusiries thal ars challenging to industries that are challenging to decarbonize and serve as an | capture <500,000 MTCO2 annually |likely unfeasible before 2030 captures 500,000 MTCO2 annually 5558 remotely viable. urrently $600./ ton improved i quality agreements with carbon pipeline Al 20402050 association; ohio departmentof | Not Gurrentl - would require DAC lacation identified by 2030 and | financing; venture capital investors for new No engineer; technician; energ
Sequestration decarbonize and serve as an addiional source of | "CLUS1eS 1 &6 €halenong 1 decamonze an P e agriculture for pipeline construction; | legisiativelregulatory approval operational by 2050 technologies; partnerships with emer systems analyst; gealogical storage
CO2 for utiization industries. P ohio EPA; incentive system at th industries to test decarbonization technologies engineer
it or county level
in Cases where processes cannol electiy - switch Many industrial facililes fall wihin specifc Industry; Industry standards process evaluated for electification
in cases where processes cannot electry - switch to hydrogen reduces emissions from natural gas, non-utiity fuels, | reduces emissions from natural gas, non- Hydrogen currently costs $6 /ka to . bank financing; venture capital investors for new hydrogen process engineer; fuell
5 C6-1 5. Industrial Energy | altemative fuels o hydrogen (relevant fr stecl, cament, and (relevant for steel, cement, and chemical manufacturing - all 100% of fuel switched and process emissions. Likely not to be implemented | utlty fuels, and process emissions. 5588 generate, bul there is oplimism | improved i quallty LIDAC communitis, so they would | - Legacy City, Established City & 20252030, 2030-2040, 20402050 |22 ohio manufacturing Yes, but contingent on availabilty of | by 2030; establishment of fusl | g ogies; parinerships with emerging o cell specialist; saftey enginger,
chemical manufacturing - all others should be able have the highest benefit of air Town association; incentive system at the | H2 Switching and fuel completely o
e others should be able to electify) in the next Reduces total indusirial emissions by ~ about reducing this cost by 2030 o et o e ompie'® e, | usties to test decarbonization technologies infrastructure engineer; technician
36,930 Public Level 2 charging ports and Flgrants
4,206 Public Level 2 charging ports and 396 Level 3 | 2,358 Level 3 Fast Charging pors by 2050
Clean Vehicle and Fuel " |# of public Level 2 and DC fast charger | adoption across al sectors and vehicies classes by | across all sectors and vehicles classes by Air quality Municipal utlties; investor-owned 13.3% electric vehicle adoption by Financing Infrastructure (CFY) grant for it EV :
o ctt 6. Trensportation Transition (ight-duty) Expand BEV charging infrastructure oy vehicles thal can support 89% electic vehicle adopUON DY | portspiugs 50 s o teciosonad licle siasons by | 206 i ikl s rnasions by 8 S0 mllon by 2080 based O e | Cost Savings Improvements in air qualty Al 2025-2030, 2030-2040 uillies; PUCO; municipalities e oo o gy |2030: 58.2% by 2040; 99% by 2050 | Congestion Mitigaton and Al Qualty (CMAQ) | Charging Program; ity ofClveland secured f"‘c':‘;l‘:‘”‘s‘:‘;ﬁ;":’:“";“;:“"""‘5
4.7% by 2030 compared o the BAU trend (reduction of |99.0% compared to the BAU oot o imatractors gram administered by NOAC $3.95 millon CFI grant pecialist 9
326,590 metric tons annually across Cleveland MSA). (reduc(mn of 5.138.235 melnc (nns of CO2-| rging https://www.noaca. org/hume/showpubhsheduocu
across Cleveland 000
Yes -$8.7 millon in Clean School Bus Program
Adoption of electic vehicles i local government flsts at a rate Being on track to reach 99% adoption across al B s Al Cost savings through collaborative Municipal tites: investor-owned Climate Mayors EV Purchasing Collaborative: | granls to invest in electric buses (Ciy of Eucld);
P = Sectors and vehicles classes by 2050 would reduce. Y procurement; cost compelitive with P g Congestion Mitigation and Air Quality (CMAQ) 10,6 millon in Low- and No-Emission Grant | Maintenance technician; senvice
Glean Vehicle and Fuel thatis consistent with 99% of the light-duty vehicle stock inthe | % of govemment vehicies, including . reduce remissions by 99.0% compared to Al quality s micpaites s | Yen oo i leet| 13.3% electric vehicl
6 c12 6. Transportation Cotion oty BEVIFCEV adoption in government fleets e o e i bk iiigaviaeiiog romissions by 4.7% by 2030 compared fo tho BAU | (PELR FERREOR Y SO SRR RS $5 ICEVs underlonger useful e since | F &1 Improvements in air quality Al Low-Regret 20252030, 20302040, 20402060 | e s | renasing docisions 2030, 53.3% by 040, 695 by 2050 | Program administered by NOACA funds to purchase electric transit buses (GCRTAY; | technician; automation & controls
latiduty) e mlablo Lo hvemente 10 lower ofocurement oosts. . trend (reduction of 326,590 metric tons annually across | 2 18Ot AE0RS B0 T B TR maintenance costs are lower for 9 s 9 o 9 g hitps:/jwww.noaca.org/home/showpublisheddocu | Laketran has secured $4 million in grants for EV. | specialist; safety engineer
prog o P Cleveland MSA). across Cloveland MG v 5. ‘“ ment/32640/638778119536900000 buses
; Reaching 99% adoption across all sectors 3,000 per vehicle rebate for BEVS
Adoption of electric vehicies by households at a rate that is e O e e i‘h‘;"gé‘;; e o | 00 vehicles casses by 2050 would likely sufficient to induce increased Yes - individuals can purchase EVs: Federal EV Tax Credit of up to $7,500 for new Maitenance tachnician: sonice
6 cia & Transporiation Clean Venicle and Fuel | BEV adoption ofightcuty passenger vhicles by | cansistent with 99% of the ightduy vehice stock n the region % of registered lghtduty vehicles in the | *S710% 1 S BERRes B 070 ORE At ce remissions by 99.0% compared to s household adoption; repayment of | Air quality Improvements n air qually Al LowRegret 2030-2040, 2040.2050 Indiidual vehicle owners local goverments can provide | 13.3% eectric vehicle adoption by |BEV and FOEVs, and up 0 $4000 forused |\ oo autamaton & eomtels
Transition (ight-duty) households being electric by 2050; utize a local EV rabate program for MSA that are electric. frond (fodoction of 326,69 metht tons annualy aoross | e BAU trend(reducton of 5,136,235 debt issuance depends on revenue | Cost Savings incentives, but they cannot ban or | 2030; 58.2% by 2040; 99% by 2050 |vehicles. In force in 2025. foiticieringiob
passenger vehicles (o incentiize adoption Cocinatan v metric tons of CO2-equivalent annually stream from operating charging disincentivize ICEVs. hitps/jafdc.energy.govlaws/409 pecialist 9
across Cleveland MSA stations
Funding obtainod for EV chargor
nstallation end of 2025
RFP submitted for installation
contractor by mid-2(
Install X new EV charging stations in parking lots of LIDAC CFlgrants
apartment building parking lots. These buldings have been Yes - local goverments and Instalation contractorhied by ond
identified using the LIDAC census tract analysis (soe LIDAC Number of EV chargers installed mncipal uiles ave suthory o NEVI program Yes - NOACA secured $15 millon Charging and [y 0oL
Glean Vehicle and Fuel  |Reducing Fuel Cost Access to Electric Vehicle | analysis section) and were chosen based on their proximity to i d y impler uid Financing Infrastructure (CFY) grant for it EV :
6cis 6. Transportation number of EVS purchased within 55 Al 20252030 Work begins at the beginning of technician; automation & controls
Transition (ight-duty) Infrastructure other community amenties (grocery stores, recreation centers, |\ AST Local Utiity ve el nargng statons: 0Us o GongestionMiigaton and Ar Quay (CAQ) | Charging Programs Gty of Cleveland secured | 0Lt ZECTTE 0™
schools, efc.) to increase user access among LIDAC residents. would need approval from PUCO to mgmm ‘administered by NOAC/ $3.95 million CFI grant pecialist; '
own EV charging infrastructure s:/lwww.noaca org/h uma/showvubhsheduocu
Chargers complete by mia-2027 | Ag00000
Electric interconnection complete
by mid2027
Ghargers open to public by end of
2028
833 higher-powered on route public CFigrants
chargers align with 99% electric vehicle Yes - local governments an "
Glean Vehicle and Fuel Buildout of publcly accessible higher-powered EV charging #f publicly accessible higher-powered adoption by 2050. Falling share of BEVs $256.6 millon In squipment and municipal utiities have sulhomy o NEVI program s - NOACA secured $15 millon Charging 2nd | tainenance technician; senice
6cis 6. Transportation Transition (medium & | Expand BEV charging infrastructure infrastructuro for modium and heavy-duty vehicles that can support| (350-1500 kW) on route public chargers | Soo,"SNer-powered on route public chargers align With | 245 1o FGEvs for medium and heawy- 5 instajiation costs by 2050 based on | Air qualty Improvements in air quality Al 20252030, 2030-2040 Municipal uiiis; Investorouned | pjement; 10Us woud need 80% electrc vahicle adoption by Financing Infrastructure (GFY) arantfor ts EV | tochmician; automation & controls
g 999% electric vehicle adoption by 2050. EVI-X toolbox and Intemational | Cost Savings g utiities; PUCO; municipalities 2030;50.1% by 2040;99% by 2050 | Congeston iigatonand A Cust (CHAC) | Charging Progam: Cly of Clevelan secured :
heavy-duty) 999% electric vehicle adoption by 2050. charging within the Cleveland MSA. auty applications from 2030 to 2050. The approval from PUCO to own EV. Specialst; safety engineer
Council on Clean Transportation program administered by NOAC 53.95 million CFl grant
number of 833 on route chargers are how charging infrastructure :
Ty i by 2080 hitps/lwww.noaca DVg/hume/shov,l]Dubhsheduocu
& hydrogen refusling stations for medium and heavy- v
es - Individual property owners
duty vehicles align with a path to 99% electic vehicle $367.8 milion in equipment and Congestion Mitigation and Air Quality (CMAQ)
Glean Vehicle and Fuel dominant #f public hydrogen refusling s(auons 98 hydrogen refueling stations for medium b oali could implement,including through Maintenance technician; service
6cis 6. Transportation Transition (medium & | Expand FCEV fueling infrastructure Buikdoutof yiroger efuoling ctatons for beltery-dominant capable of serving medium- and heay- | 24P1on by 2050; thisis also consistent with reducing | 551y, duty vohicles align with 99% 55§ stallation costs by 2050 based on | Ar qualty Improvements in air quality Al 2030-2040, 2040-2050 Municipaltes (codos & Standards | pport of local govermments; 10Us |50 electic veticle adoption by | program administered by NOAGA No technician; automation & controls

heavy-dut

medium and heavy-duty FCE

duty FCEVs.

on-road vehicle emissions by 4.7% by 2030 compared
10 the BAU trend (reduction of 326,590 metric tons
Jeyeland MSA)

electric vehicle adoption by 2050.

Argonne’s Hydrogen Deliver
ScenarioAnalysis Model (HOSAM)

Cost Savings

offices); industrial gas companies

would require approval from PUCO
before making investments

2030; 50.7% by 2040; 99% by 2050

hitps://www.noaca.org/homelshowpublisheddocu
meny32640/638778119536900000

specialist; safety engineer




Clean Vehicle and Fuel

Adoption of electric vehicies in local government fleets at a rate
thatis consistent with 99% of the medium- and heavy-duty vehicle

% of govemment vehicles, including

Being on track to reach 99% adoption across all
sectors and vehicles classes by 2050 would reduce

Reaching 99% adoption across all sectors.
and vehicles classes by 2050 would
reduce remissions by 99.0% compared to

Municipal utiities; investor-owned
odes &

Yes - local i fee

8.0% electiic vehiclg

Climate Mayors EV Purchasing Collaborative;
Congestion Mitigation and Air Quality (CMAQ)

Yes - $8.7 million in Clean School Bus Program.
grants to invest in electric buses (City of Euclid);
$10.6 million in Low- and No-Emission Grant

Maintenance technician; senvice

Legacy Gity, Established Gity & utities; municipalities (co
6 17 6. Transportation Transition (medium & | BEV/FCEV adoption in government fleets stock in the region being electric by 2050; utlitze cooperative remissions by 4.7% by 2030 compared to the BAU 555 Improvements in air quality Low-Regret 2025-2030, 2030-2040, 2040-2050 » program administered by NOACA. funds to purchase electric transit buses (GCRTAY; | technician; automation & controls
heavy-duty) purchasing programs available to governments to lower ranak, that ers BEVs or FCEVS rend (reduction of 326,590 metric tons annually across | "¢ BAU rend(raduction of 5,130,235 Town standards offices); indusiral gas | purchasing decisions 2030: 50.7% by 2040; 9% bY 2050 | o jww.noaca.orgiomelshowpublisheddocu  Laketran has secured $4 millon in grants for V' |specialst safety engineer
metric tons of CO2-equivalent annually panies
procurement costs. Cleveland MSA) ment32640/636778119536900000 buses
across Cleveland MSA).
Yos - Port Authorties can Clean Ports Programx Yes - Port of Cleveland secured §94.2 million | Maintenance technician; service
6 cio & Transportation Clean Vehicle and Fuel | Advance the use of sustainable liquid and gaseous | Advance the use of sustainable liquid and gaseous fuels at % o uelused at port hat s low-carbon |y 1o ot coing b 2030 100% reduction in maritime vehicle ssss arqualty arqualty Legacy Gity, First Ring Suburb, LowRegret 2030-2040, 20402050 portauthotes et proddes o i 100% adoption of sustainable fuels o oo o oo ccan suomsionts o
Transition (maritime) fuels at regional maritime ports regional maritime ports (by energy content or volume) emissions Established City & Town o et by 2050. a0 o aon & ¢
Yes - airports can provide \echnician; senice
scio 6. Transportation Cloan Vehicle and Fuel | Advance the use of sustainable aviation fuel at |5 yvance he use of sustainable aviation uel at regional airports | %2t tota et fuel volume replaced with | ey (o get going y 2030 100% reduction in aviation emissions s555 air quality air quality Al 20302040, 2040-2050, 20252030 counties with nives for use dopti inable fuels | section 457 SAF tax credit No technician; automation & controls
Transition (aviation) regional airports SAF annually airpor oversight, of SAF, but airlnes will have to | by 2050.
A o amn specialist safety engineer
Not Currently - local govemments Federal-Stale Partnership for nlercily Passenger
Air qualiy and NOACA can conduct planning Rail (FSP) Grant Program provides funding f
Intersity Passenger Rail and Coordinated Aligned with the Study Network in ODOT's 2025 Strategic Cost sawyn . ODOT, Amirak, Foderal Rairoad | 214 €ncouage implementation, but capital projects that expand or establish new Transportation plannars, engineers.
6 c2.1 6. Transportation VMIT Reduction y s Transportation Analysis, which carries 40% of the state network's | Travel time to intercity rail station unlikely to get going by 2030 lack sufficient data to calculate: s infrastructure CBA g Time burden for LIDACS Al No-Regret 2030-2040 : : rail expansion will require support | In flux intercity passenger rail senvice. No portation planners, enginoers.
Transportation Planning y compared Administration public officials
total VMT and 80% of statewide truck VMT oot Ao and approval from State of Ohio, A provides significant funding for ail projects,
9 Federal Rairoad Administration, though *most funding in this bill must be allocated|
ete b the end of 206
1 mile of protected bike lane generales 40 new daily ODOT Transportation Altemalives Sel-Aside /
ik Vs and 5% oplce ar s, SvrS0nG 3 1SS e on an etimaid 10 milatvear Acte ransrtatonconers el Vs - focal goverments can ;:g:ga;:o{émm Kgp:ev;:::‘nt‘ Program Agi"” e caﬁ';ﬁuﬁ:ﬁ:::ﬁ: ::v:xs::"\;r:dg uste
6 c22 & Transporiation M Reduction Expand networks of protected bike lanes, off-street | Protected bicycle infrastructure expands the range of people Estimate 10 miles per yoar of protected | B0 |\ L gy | CO2 reducton: 27,575 x 0.404 kg x 10 o - for people below | S21eroptons for people n LIDAC | - Legacy City. Firs Ring Suburb, Low-Regret 20252030 Gities, counties, ODOT, NOAGA | mPlement. may require 10 miles per year Acive Transportation Wirastnuciure imvech funds, Secured funding sources Include MAQ, | Tanspertation planners, engneers.
rais, and lane conversions. willing o shiftfrom cars to bicycles for at least some of their trips | bike lanes, trails, and lane conversions miles/year x 25 years = 1.106 million kg communities who don't own cars Established Gity & Town coordination with ODOT and public officials
Annual: 30 x 365 = 10,950 VMT oy e drwmg age and for those without OACA Program (ATIP) focuses on building etwor of | Transparaion Aleraniws (TA). nd and Sats
CO2 reduction: 27.375 x 0.404 kg x 10 miles/year = connected bicycle and pedestrian infrastructure | Streets for All (SS4A)
44940 ka CODvear
Depends on the size and number of TODs,
that can be implemented and occupied.
Assuming average vehicle emissions of Benefits: improved air quality,
?::,:;;"w;‘fj‘;‘”:;:::i":::“ 0.44 metric tons CO, per 1,000 VMT and reduced infrastructure needs,
CErma oy e ez nor it s o 00 g oy afioorn o
and station in the system; N VMT reduction: estimated 20-40% reductons for TOD | i8S At Coone B8Ras: Gost of ransitoriented development| offecte fom hmmrotes ronet Yes - local nts control FTA Pilot Program cor Transit-Oriented
tracks bicyclists and pedestrians P perye P P Benefit Increased transit access for zoning codes, which they can use ol e integration of
Increase density and mix of uses around transit | Vehiclo miles travelod (VM) reduction por household in Transit | periodically at key intersections and | Each transit triptypically roplaces 8-12 miles of dring |2 1eSicent® per housefold: veries widely depending on size of | acoessibify households without cars GCRTA: municipal and county | promote TOD:; local transit GuyanogaC Jand use and ransportation planning, sconomic. | S9neant funding o TOD projects n heregien | cytacts, pianners, engineers,
0 c23 6. Transportation VMT Reduction stations and BRT s Oriented Development (TOD) vs. conventional development corrdors) Building effciency gains of 15-30% In dense, mixed- | e 500 TOD households (approx. # of A Housing unita, materiala an Disbenefits: gentrfication risks: | pycpenefi risk: potential Al No-Regret 20252030, 2030-2040, 2040-2060 th authories have ablty o implemen |79 SUPUIoS) - Guyanoga Couny  accessibility, and multimodal las boen socured, including OAQDA tax developers, builders
households in catchment area for W. 25th finsihes, land values, and intended | dramatic increases in density can Planning Commission tracks TOD financing for INTRO project in Cleveland
Trip generation reductions in mixed-use |use areas (due to shared walls, smaller unit sizes, displacement BRT and promote TOD, depending connectiity, and mixed-use development in new
Street TOD) would result in market be disruptive and destabilizing for implementation across the county
vs. singl y on availabilty of funding capital projects
20-30% VMT reduction (approx. 2,400- existing residents; increased traffic
Reduced energy consumption per unit
3,600 miles) per year per household x 500 congeston ifresidents of denser
for denser housing &
oot miattoms moads por capia Rousarlc = 1218 millor s ey neighborhoods choose to
VMT reductior rather than walk, bike, or take transit
co. eauction o 530-750 metic tons por
iflandfil gas used for electricty generation.
renewable electrcily production tax credit (PTC) e mechanical
engineer;landlill operations
7. Waste & Material $1 M- $10M depending on landill | potential development of renewable | maybe a communiy benefit al landfils have gas capture by | Per kilowatt-hour (kWb federal tax credit manager, gas technician;
7c1 solid waste install gas capture systems for andfil methane [ install gas capture systems for landill gas ~35-90% gas capture at landills 35% solid waste gas captured 90% solid waste gas captured $5 Al Low-Regret 20252030 municipal landills Yes - landiil operators can install included under Section 45; landfil gas-electricity | No g :
Management size; payback in ~10 years ral gas agreement for RNG pipeline? 2030 e e g s So instrumentation technician;
exuipment slighie for 10 years after entering construction crew; heavy equipment
Senvice. hitps:/www.epa. govimopirenewable- o
Assuming 300000 shortons (15% of ifthere aro LIDAC communities program coordinater; waste
12 7. Waste & Materal [ (Lo Restaurant and grocery food waste rocery food rogram | 18% of fandiil waste is from food waste, | Assuming 100000 short tons food waste avoided per 5 Intial implementation ~$200k and | L o nearlandils, there would be a Al Low-Regret 2026.2030 Jocal government e sinesses can | municipal composting programs | YDA ComPosig and 1aod waste reduction | Gy of Cleveland 4 §340,961 USDA st
Management reduction/composting program grocery PrO91aM | goal should be 0% food waste vear, 105085 MT COZe avoided by 2030 poryear saring n 2030 and heyund $100,000 annual operational costs reduction of pests due to the . g posiatl g established by 2030 postosmed i PSS | composting grant haulers; sustainability consultant;
2214801 MTC reduction of oraanic waste. PP faciity operator
; ifthere are LIDAC communities
. Add compost bins to public facillies, parks, and , Assuming 300000 short tons (15% of s arh, ar wouid e o Yes - individual businesses can USDA composting and food waste reduction " progrem coordinater; waste
7c13 Wasto & Material | oiig waste Sports stadiums to divertorganic wasta from fand | A9 CmPOst bins o public aciltos, parks, and sports stadiums | 16% of landfil waste i from food waste. | Assuming food per asto avided 5 $1k per bin; program costs ~$100k | reduction of waste reduction of pests due 1o th Al Low-Regret 20252030 Iocal government compost, and local governments | TUriCIPal Composting programs | oocratve: closed loop partners composting |1 ©! $340.961 USDA pecialist; compost
Management o divert organic waste from land fils goal should be 0% food waste year, 105085 MT COZe avoided by 2030 per year taring i 2030 and beyond, g : established by 2031 g composting grant haulers; sustainability consultant;
s reducton ofargaric wss(e access and parks districts can support consortium
2214801 MT COZe avoided by 2050 facility operator
Assuming 300000 st s (15% of T Yes - ndviuals can ompast, and USDA composting an food wast reducton program conrdnate; wasle
7. Waste & Material Support composting and food waste reduction with | Support composting and food waste reduction with organic waste | 15% of landfill waste is from food waste, | Assuming 100000 short tons food waste avoided per ided central cempns( facility ~$2 M; . po: municipal composting programs posting City of Cleveland. d $340,961 USDA st
7c1a solid waste 555 reduction of waste reduction of pests due o the Al Low-Regret 20252030 local government; municipal landiils|local governments and parks cooperative; closed loop partners composting
Management organic waste diversion from landiils diversion from landiils goal should be 0% food waste year, 105085 MT CO2e avoided by 2030 per year starting in 2030 and beyond, haulers ~$501 Tecton of e access oo established by 2032 ool composting grant haulers; sustainability consultant;
7214801 MT COZo avoded by 2050 goni wast: oo faclty opeator
enionmeial engnoer;wasiowsler
Yes - wastewater treatment ullties | scrubbers installed and current process engineer, cor
7. Waste & Material Post incineration scrubbers installed at wastewater | post incineration scrubbers installed at wastewater treatment " " 8% reduction of water and wastewater improved air quality and other improved air quality and other wastewator treatment faciltes;
721 Vianagement Waste & Wastewater |10 O S e o e | ot Wit oot b e morstors capture 88% CO2 88% reduction of water and wastewater emissions | e oo s $5 M - $25M per facilty e amiscions. e amiscions. Al Low-Regret 20252030 ool govemment can install, and local governments | combustion switched to flidized | Great Lakes Environmenta infrastructure loan | No G mamenance oennicin; s
can suppor bed incinerators by 2040 quality compliance officer.
Izboratory technician
water systems engineer;
Invest in high-tech equipment to help detect water | Invest in high-tech equipment o help detect water leaks in . Yos - weatment instrumentation technician; utity
7 c22 7 Waste & Material |, & wastewater leaks in municipal water nfrasiructure - saving | municipal waer nfrastructure - saving water and energy once | 1007% of acillies with detection saves energy consumed at wwif for pumping water | S2+2S Enery consumed at wwif for 55 $500 - $2000 per sensor water and energy savings. patential waler Infrasiruciure qualty Al Low-Regret 2025-2030, 2030-2040 fowaler faciliies: | iies can install, and local all water monitored by 2030 Great Lakes Envronmental infrastructure loan: |, worker; pipefittr; GIS technician;
Management equipment installed by 2050 pumping water improvement and decreased cost local govemment H20hio program
water and energy once repaire paired governments can support infrastructure specailiat;
oroiect manager
i be expensive and can have
other issues that need to be
y handled in engineering design (¢.g., Yes - businesses can explore, EPA HFC Reclaim and Innovative Destruction
7. Waste & Material altomatives have <20x lower GWP, leading to a altematives havo <20x lower GWP, leading Now units cost 10% more than | ammonia is corrosive and may be |56 rofrigerants may be more property owners can implement, | established standards for climate | Grants hvag technician: building manager
7 cat HFCs (Refrigerants) Use climate fiendly refrigerants use ciimate friendly refrigerants 100% of refrigerants switched by 2050 . 0.2 reduction n refrigerant emissions of 55 radiional; retofis are ~10k per | toxic when inhaled: propane is Al Low-Regret 2030-2040 Ohio EPA . No : :
Management reduction in refrigerant emissions of 80% 2 espensive (disbenefit) andlocal govemments can friendly refrigerants by 2030 energy consultant
80% commercial unit extremely flammable, but these:
encourage
have been addressed at large scale
in industries such as the
commarcial food storage industrv
87% docroase n vented refrigerants Yos - Solid Waste Management EPA HFC Reclaim and Innovative Destruction reffigerant recovery technician;
7. Waste & Material End of equipment fe faciles, dropofficallection | 1 o aquipment e faciles, ropoficallecon programs o | o properend o e hancing 90% of hfc emissions come from end-ofife leaking, so | o .01 1C €Missions come from end-of- iniil setup $25,000 - 100.000; |5 ity safe handiing of air qualty; safe handiing of Outer Ring Suburb, Rural Local governments; waste Disticts can implement, with program for end of equipment fe | Grants public works staff, environmental
732 HFCs (Refrigerants) programs to ensure proper containment of Ife leaking, so proper handiing could s collection programs ~$100k per Low-Regret 20252030 No
Management ensure proper containment of refrigerar Updating local policies to require proper |proper handiing could reduce up to 90% hfc emissions d materials aterials unity management companies support of private companies and | refrigerants established by 2030 compliance officer; drop-of site
refrigerants. reduce up to 90% hic emissions year
handing of Lat end of e local governments overator
Netural Ecosystem Support habitat restoration and consenvation to | Support habita reforation and consenvation (0 nrease CabON | o anc put o consenvaion or | ASSUMe hat trhs net change in and use sequesters 1 et 1 ton 1 GO Miimal cost, Land rental rates help | excase mationt stonunton. Yes - property owners, local Expanded marketing of the Cleveland Tree Coalion for tree plantings, Yes - $129 million CPRG implementation grant
s i1t 8 AFOLU increase carbon sequestration, prevent land sequestration, prevent land degradation, and promote healthy ton of CO, a acres per year added means 55 Minimal benefits Rural Community Low-Regret 2030-2040 Ohio Dept of Agriculture, Ohio DNR |governments, parks districts, and | programs and growing incentives by includes funds for restoration of former Diamond | Environmental Scientists
Restoration restored et por yoaracded moans + 725,000 ons determine easement rates roviding ecological habita. H20hio for wetland restoration
degradation, and promote healthy lands lands 25,000 tons of CO20i by 2030 o Cobelon b 2050, Dot et ot of others can implement 2030 would help grow th Shamrock chemical plant in Painesville
benefits are carbon
sequestaon. flood walr storage. Yes - multiple communties and organizations
The change in % wetiand cover across excess nutrent atte Yes - property owners, local Grow incenives by 2030 to Grest Lakes Rostoraton i (GLR) hav rcolved GLRI funds or wellandreiorton
6 ci2 8 AFOLU Natural Ecosystem Expand Wetland Restoration Weotland restoraton sequestors carbon and providos mutilo other| " ZTESE 2 T8 SIS P PSS | Goal o 500 acres rostored would resultin 2000t Goal of 2500 acros would resultn 10,000t N $15:30% por acre forrestoration f | D628 DIEN SN AN | Less flooding, more recreational Rural Community 20302040, 20252030, 2040-2080 | OM© Deptof Agriculture, Ohio DNR, parks disticts, and rastoration before. | EPA Wetland Progra including Chagrn Wetland scientists, hydrologists,
Restoration Programs flood-reduction and water quality improvement co-benefits coziyr 0 yr the land is already owne areas County Sail civl engineers
cover recreation opportunities. The others can implement 2050 w Cleveland Metroparks, Cleveland oseum o
disbenefit s providing biting insect Natural History, and WRLC
hahitat
uesters 1103 tons of CO, ac™'yr"_ Converl 1% of | Sequesters 1 10 3 tons of CO ac™'yr-" Land would be remote from Farmers and Farm Owners; Ohio | Yes - property owners, local Ohio's Ag-Link Program allows farm owners (o
Reforest agriculture lands no longer in use, Reforesting marginal ag land is a good net change in Compare 2025 agriculture land use Seq Let natural regeneration handle the Established City & Town, First Ring Convert 10% of agricultural land to L
s c2-1 8 AFOLU Agricultural Practices ncreasing ne regional et cancmy R covet i uur orot and use cover | 1672990 by 2030 would resuln 1300010 39000 | Comert 3% of h rogan by 2030 would 5 reforastation aa s coat Decarbonization population centers, 5o litle benefit Low-Regret 20252030, 2030-2040, 2040-2050 | Dept of Agricultre, Ohio DR, |govemments, parks disrict, and | 2004t T receive a 3% interest rate reduction on operating |No. Farmers, Foresters
resultin 39,000 to 117.000 tons CO. vr-" to LIDAG communities Local aovernments others can implement loans
Ut and o murityFresty Poatam (US| ity ofGlvtand secure 53.4 millen
P 9 USDA community forestry grant; the City of Euclid
Ohio Department of Natural Resources (ODNR) ?::ﬁ:ﬂ:y‘iii‘;?; o “f":é"“fz‘,’ Lyndhurst
Grecting & Protscing Land Any et Igitamant 11 arar of s ses ancrglonel |10 skua s, ChAngs n okt |1l GOZa/ year 100 wees. Taget 24000 | Canin ot cate gy ol 20K (total cost over 2 years. anainglosoling and canopy Less energy needed for cooling, Gl Tree Coaiton, Gl Mero Parks, | Y5 - Properly owners, local Gleveland's canopy to 30% by 2040, |[OTeSHY grants atived 8 5100,008 USOA Lo et
s c3-1 8 AFOLU Pl Tree carbon-capture forest cover wil sequester carbon and provide numerous co- [ canopy using national Tree Canopy | trees for the region per year over 5600 mettic tons of s S0k lotalcost over 2 years) otercention of infal less storm water i yard, but more Al No-Regret 20252030, 2030-2040, 20402050 |02 THOC PO govemments, parks disticts, and | 2EEEICE SOy AR BT e oty ot vartoos communitios | FEresters
benefits ata 1400 meti tns of GO of sequestiaton 0. ree maintenance cost others can implement Cleveland Tree Coalition grants v roceived ety rants o USDA. TG,
Healthy Urban Tree Canopy Grant Program HUTCP, and ODNR
Utoan and Community Fresty Poaram (US| v iy ofGlvtand secure 53.4 millen
P 9 USDA community forestry grant; the City of Euclid
received a $525,000 USDA Urban and
Ohio Department of Natural Resources (ODNR)
Community Forestry Grant; the City of Lyndhurst
Less energy needed for cooling, Yes - property owners, local forestry grar
6 caz 8 AFOLU Creating & Protecting Land | Reduce tree loss Reducing the loss of forest results in a net improvement in Tree canopy cover using the natinoal | Preventing a 1% loss offorest aross the NOACA 1eglon | 1 10 ot oot ss by 2050 s Nocost shadinglocoling st st watr i yard, b Tare Rural Community Low-Regret 20252030, 2030-2040, 20402050 | Local govemments coverments, patke distnets, and | Establish poices by 2030 to protect received a $100,000 USDA Urban and Foresters
Sinks Model mature tree protection ordinance emissions Tree Canopy Cover data results in 13,000-39,000 metric tons of COZe per year. e e e mature troes Cloveland Tree Goalit " Community Forestry Grant; various commurities
o levelend Tree Cosliion grants have received forestry grants from USDA, CTC,
Healthy Urban Tree Canopy Grant Program HUTCP, and ODNR
Netreduction o 0.5 tons of GO, ac™ y~*when going | vetduction of 05 tons of COs ac™tyr™
Espand agriculur praclics o 0801 il Al |yt g - an -l agrculurs and using covercoppin can | K he numberof acres pracicing | o conventonl 1 consenaton ag pracices. 500 e e om0 acros por Enhance agricultural community - farm owners can implement, | Make a concerted push to grow
8 c33 8. AFOLU Agricultural Practices and increase carbon sequestration in rural parts of different t I acres pe rad ag X P . P $$ Minimal cost to implement Increased local food production that may help alleviate food Legacy City 2025-2030, 2030-2040, 2040-2050 | Ohio Dept of Agriculture with support from local and state | these activities by 2030 to attain | USDA Conservation Innovation Grants No Farmers
reduce emissions from ag fields year changed o consenvation ag from trad
the region, through peer-to-peer learing exchange techniques i 3 educton of 350 1ons bo o o6 1950 tons o G026 desertfication officials and agricultural extensions |optimal sequestration by 2050.
agis a reduction of 250 tons per yr, 50
Y 2 5000 tans of CO7e by 2050
Visualization of ree canopy
Three-dimensional digital model. created and maintained at the Yes - local governments can pursue
8 caa 8 AFOLU Creating & Protecting Land | Bigital twin to track trees planted removed, or | cipal, county-wide, or MSA-evel to track tree plantings and | 1298 in #and configuration of urban | No direct reductions - this measure s a tool for No direst reductions - tis measure is a s Cost o hire team to build the twin. | expansion and depletion may lead | ¢y, aong) opportunity Legacy City, Rural Community Low-Regret 2025-2030, 2030-2040, 20402050 |Municipaliies in partnership with universities, | Built by 2030 NSF Smart and Connected Communities (S&CC) | No Computer scientists, geographers
Sinks replaced annually, including old growth trees trees measuring reductions tool for measuring reductions Probably in the $100s of thousands | to increased public understanding of
removals in real time creased public und community organizations
nssume that the netchange i and use soquestors | ASSUMe hal he el change n land use Productive use of suplus o Carbon storage sites might be 'Add language about
s cas 8 AFOLU Creating & Protecting Land | 41 pani set-asides for carbon storage \dentify land in four county land banks that could be consened fr | o1 acreage of sites identifed 0n of CO, ac" yr". Maybe 100 acres per year, so 500 | SoGUesters 1 on of GO ac 1y & s Minimal cost to implement estate; disbenefit of imiting future inLIDAC Al Low-Regret 20252030 Municipalities, Counties Yes - municipal and county land | decarbonization fo land bank Land bank resources No Foresters, Urban planners
Sinks potential carbon removal and storage eeping the same rate, 2000 addiional where market forces do not supporl banks can implement ownership transfers by 2030 to
tons of COZe by 2030. redevelopment opportunities
oo Crat3080 raditional real estate develooment encourage land uses
Yes -local goverments and parks
districts can implement with support|
Support community greenspace programs for small | Support community greenspace programs for small scale Groen spaces for cooling off and from ohers,incluing communiy | Bulld educationsl malerials by 2030 os - hitects.
s cas 8. AFOLU Creating & Protecting Land | ¢ 2l community-based native urban gardens, | community-based nafive urban gardens, greenspaces, and ree | \UMoe" of acres converted to negligible negligible s community garden CBA Community bulding, aras for better mental healthé emotional | all 2025-2030 (e.9. Cleveland Tree hese actions | Neighoorood Connections, NEORSD green | Yes - several secured funds L urban
Sinks greenspace Gooling, mental health benefits |1t infrastructure grants fom these programs planners

greenspaces, and tree planting

planting

Coalition, Holden Forests &
Gardens, Western Reserve Land

sequester ol







