Application experience of low-emissions NRMM in Latin
America
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Key Sectors for Non-road Mobile Machinery
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(Agriculture — Construction — |a — Forestry — Mining)
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* Around 90% of NRMM use diesel fuel (carcinogenic
emissions)

e Many NRMM are used in urban areas and confined
spaces

e The NRMM diesel engines share common
characteristics amongst themselves
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Non-road mobile machinery (NRMM) emissions
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Country
E

% NRMM PM2.5 emissions out of all mobile sources
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United States (2014)
(52 % including aircrafts, marine vessels and locomotives)

XE (2014%F) (4Eb52%, BFE L. AERAFIKZENE)

45 %

European Union (2019)
KxBE (2019%F)

Ave.of 17 % F1917%

China (PM construction and agriculture — ICCT,2021)

FE ZRARWAYMPMAE-ICCT, 20214) 56%
Switzerland (2015) s0%

It (2015%F)
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Emission limits chronology: On versus Non-Road
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Pictures and graphic, courtesy of LIEBHERR, F. Juassi The term “Off-highway” was changed for “Non-Road” in the original version
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NRMM emission limits chronology EU / USA
E
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Changes in the last years in the field of NRMM in Chile — Colombia —
Mexico — Peru
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GUIA METODOLOGICA
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GUIA METODOLOGICA PARA LA
CONSTRUCCION DEL INVENTARIO DE
MAQUINARIA MOVIL NO DE CARRETERA

(Estimacion de la poblacion de maquinaria)

No standardized Common guidelines
methodology to build to build NRMM fleet
a NRMM fleet inventories [It took
inventory close to 1 year to

i RS AREE T build the databases]
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Changes in the last years in the field of NRMM in Chile — Colombia —
Mexico — Per
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2018 m Tools for Emission Calculations and Cost-Benefit
" Analysis of Emission Reductions from Vehicle and

Machinery Fleets
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Non-road mobile machinery (NRMM) emissions
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Cities % NRMM PM2.5 emissions out of all mobile sources
W FEEBMYIMPM25HE T EBaNIFEF A G
Bogotd, Colombia (2018) 21%

KEFR, BHREEIE (2018%F)

Santiago, Chile (2013) 51 %

X, & (2013%F)

Lima, Peru (2016) 8%

MG, #WE (20161F)

Mexico City, Mexico (2018) 11 %

FME, 2T (2018%)
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National emissions inventory for machinery in Colombia
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El ambiente mbie e
es de todos e e f

PM]C 27446 ton
PMzs 26622 1t0n
BC 3% 17690 ton
l/ll?l — NOx 691% 333867 ton
/'Q Co2 672% n5% 32774257 ton
MAS DE 96 M”_ UNlDADES @ Contrucclon @ Agricola Industrial
El16% de las emisiones
N o« se generan enla
'l L ‘ cludad de Bogota
’Jﬂ @ B
’ o — . CO, :513mil ton & ‘
: NOx :53 mil ton B Esaie S -
BC :284ton A oo . INVENTARIO DE
Ritgitlion W . o ‘\\EMISIONES DE FUENTES

"MOVILES DE USO FUERA
DE CARRETERAEN
COLOMBIA

HEHEH I EFEF H, W HIZLYIE L5 25— 20 7Y, Enfoque sobre maquinaria

In Colombian regulations, mining and construction machinery are
in the same group

BOGOTAD.C. de co.nstr ucqon, mnjera.
2022 industrial y agricola

C https://www.minambiente.gov.co/wp-content/uploads/2022/03/INVENTARIO-DE-EMISIONES-DE-FMEFEC.pdf
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https://www.minambiente.gov.co/wp-content/uploads/2022/03/INVENTARIO-DE-EMISIONES-DE-FMFC.pdf

Changes in the last years in the field of NRMM in Chile — Colombia — Mexico — Peru
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No formal
decontamination
plans/policies for NRMM
in Colombia, México and
Peru. Santiago de Chile
had one
LI . EPHEAIR
EHAE S ERMIE
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Official NRMM Emission
Reduction Plans included
in the local
Decontamination Plans of
Bogota, Lima, Mexico City
and Santiago
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Decontamination plan for
Santiago de Chile

Plan Region Metropolitana

El Plan de Prevencion y Descontaminacion Atmosférica para la Region Metropolitana (D.S.N°31/2017 del Ministerio del Medio Ambiente), establece una
serie de medidas para las principales fuentes de emision identificadas en la zona.

La poblacién beneficiada por este Plan es de 7.112.808 (Censo 2017). A continuacion le invitamos a conocer las principales medidas de este Plan:

/- - ' /‘\\ . ‘\ Regulacion para el control de
‘ Control de er‘m.5|ones asociadas ( @ \ antrol de emisiones de fuentes ’ emisiones provenientes del uso
O ) afuentes moviles. ) fijas. @O | de Lefa, pellet de maderas y
\\\- \\-/ \\-// otros derivados de la madera.
/’ ™\, Control de emisiones asociadas / \ Control del levantamiento de & \
( % | alas quemas agricolas, @\ polvo y generacién de areas d @ | Compensacion de emisiones.
\\ / forestales y de residuos en K / verdes. \ A/

— general. \-/ ~——

—
/ \ Educacion Ambiental y Gestion
( |

\ / Ambiental local.

Gestion de episodios criticos de
contaminacion.

\&

For NRMM — use of Diesel Particle Filters
in construction machinery

—



Air Quality Decontamination Plan for Bogota 2030
W K 2030 FE RS FE S EIEIT

https://www.ambientebogota.gov.co/plan-aire-2030

\

1543 Qperacion de maquinaria de construccion PLAN ES:I-RATEG | Co PARA LA
54 / uinarl (Ve

Segun estadisticas del Registro Distrital Automotor -~ RDA, de la Secretaria Distrital de Movilidad, el 88.6% de la maquinaria G ESTI O N I N TEG RA L D E LA -
amarilla empleada en el rubro construccion opera con motores de combustion ciclo diesel, como se observa en la figura: C A L I D A D D E L AI R E D E B o G OT A
2030 — PLAN AIRE 2030

@ #UnidosPorUnNuevoAire

0,1%

014% 5 | 0,4%

1136 * GASOLINA Pactemos por Bogota
vehiculos = GAS - GASOLINA

» GAS NATURAL VEHICULAR

= ELECTRICO . . .
Line of action Name of the Project
4= = 4
178hIaHE T H B#R

Figura 12. Comportamiento de la maquinaria de construccion registrada en Bogota, segun combustible empleado. RDA, aio 2018 Management of ye| low Introduction of construction

Fuente: SDA 2020 con base en (Secretaria Distrital de Movilidad, 2020)

machinery machinery with low emission
BIRHIR S E IR levels
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https://www.ambientebogota.gov.co/plan-aire-2030

Changes in the last years in the field of NRMM in Chile — Colombia — Mexico — Peru
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Little knowledge / Significant awareness and
awareness on the impact  knowledge on the impact
of NRMM emissions and of NRMM emissions and

regulatory approaches for regulatory approaches for
new and used machinery  new and used machinery
XNAEE RS AMVIMAFN A IEE RSN HEAT
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Changes in the last years in the field of NRMM in Chile — Colombia — Mexico — Peru
N EJLVFIRERE MO ESF . St EREF. WENZRTWL

Only approximately 20% of the
world's countries have emission
standards for NRMM
(57% of those are in the EU)

No minimum emission National regulations for NRMM

standard requirements for ~ emission standard in Colombia SR REFA20%ERE G T IE
NRMM entering the (Stage 11IB) and.ChiIe (Stage IV ﬁﬂﬁ%ﬁﬂ#ﬂﬁﬁlﬁiﬁ&
countries and V). Regulation draft under (E_;H;EP57%%|Z)/_(E§§)

discussion in Mexico
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National Regulations for NRMM Emission Standard in Colombia (Stage |11B)
and Chile (Stage IV and V). \
b (BKTER) FAEF (IVAIVHIER) HVIEEERB VM EEER

REPUBLICA DE COLOMBIA
e Y REPUBLICA DE CHILE
Ministerio del Medio Ambiente
Libertod y Orden ESTABLECE NORMA  DE EMISION PARA
MAQUINARIAS MOVILES.
MINISTERIO DE AMBIENTE Y DESARROLLO SOSTENIBLE
DECRETO SUPREMO N°, 3 9
RESOLUCION No. 0762
SANTIAGO, 23 D'C 2020
CONTRALORIA GENERAL
( 18-JUL-2022 ) TOMA DE RAZON
VISTOS:
“ P i P P Lo establecido, en la Constitucidén
Por la cual se reglamf-zntan los limites maximos permisibles de emision de NUEVA RECEPCION Politica de la Repdblica de Chile, en
contaminantes que deberan cumplir las fuentes méviles terrestres, se reglamentan articulos 19 nameros 8 y 32 nidmero
los articulos 2.2.5.1.6.1, 2.2.5.1.8.2 y 2.2.5.1.8.3 del Decreto 1076 de 2015 y se T gue
3d°Ptan otras diSPOSiCiones" 0| Tabla 1: Limites méximos de emisién provenientes del sistema de escape
en gramos por kilowatt hora (g/kWh) y en gramos por caballos de fuerza
J‘l)ﬁ;ggo al freno hora (g/bhp-h).
Tabla 23. Limites maximos permisibles de emision para fuentes méviles terrestres de uso fuera de carretera en prueba (HONM +
dinamica, evaluados bajo el ciclo estacionario (NRSC) y el ciclo transitorio (NRTC). Estandares de la Unién Europea a Potencia /TWh H/C;ffh ';:;h NOx) ;fm
partir de los 24 meses, contados desde la entrada en vigencia de la presente resolucion. DEP.T. R. kW (g?bhp-h) (ggbhp_h) (thp_h) (g%::?-‘h) (;bhp_h)
P°teg::3m'§t:rrl°;"i“3| co HC NOx HC+NOx PM 130 2 2= | a.5(2.6) |0.19(0.14) [ 0.40(0,30) - 0.02(0.015)
(kW) (g/kW-h) (g/kW-h) (g/kW-h) (9/kW-h) (g/kW-h) Siéop 5.0(3.7) |0.19(0.14) | 0.40(0,30) = 0.02(0.015)
130 S P <560 3.50 0.19 2,00 - 0,025
75<P <130 5.00 0,19 3,30 = 0,025 37 £ P <56 | 5.0(3.7) - - 4.7(3.5) |0.03(0.022)
56<P<75 5,00 0.19 3.30 - 0,025 19 € P <37 | 5.5(4.1) - - 4.7(3.5) [0.03(0.022)
37sP<56 5,00 - - 4,70 0,025
19<P<37 5.50 - = 7.50 0,600
Tabla 2: Limites méximos de emisién provenientes del sistema de escape
Tabla 24. Limites maximos permisibles de emision para fuentes moviles terrestres de uso fuera de carretera en prueba en granos por kilowatt hora::(g/kWh}
dinamica, evaluados bajo el ciclo estacionario (NRSC) y el ciclo transitorio (NRTC). Estandares de Estados Unidos a e
partir de los 24 meses, contados desde |a entrada en vigencia de la presente resolucion. ‘ co HC NOx HC + NOx PN*
g p rotencia kW | o non | o raml | Lo/wm] [g/Xih] lg/Xm | o frewm)
Potencia neta nominal
del motor— P o HENM NOx HENMHHOX i 1305201’ = 3.5 0.19 0.4 - e 1x10%
(kW) g/kW-h g/kW-h g/kW-h g/kW-h g/kW-h o T Tow
130 <P <560 3,50 0,19 2,00 = 0,02 75 < P <130 5.0 0.19 0.4 - i
56 <P <130 5,00 0,19 3,40 - 0.02 Secsoa | 50 315 0.k N 0,015 | 1x10m@
H 37<P<56 5,00 - — 4.70 0,03 0,015 1x10%2
19<P <37 5,50 — - 7,50 0.30 e = = el '
Programa Clima y Aire limpio 19 € p <37 5.0 — _ 4.7 0,015 1x102 I
en Ciudades de América Latina *NGmero de particulas




Lessons learnt 3k 15 YL LE

* Beneficial to have a regional approach in 4 countries

e Countries want to have first-hand experience and develop their own know-
how

 There is much more work to do in terms of raising awareness about NRMM
emissions/policies than on-road emission sources

* Calculate the emission inventory for non-road mobile sources, must take into
consideration that building the initial data base might take several months

 When there is no diagnostics nor policies to reduce NRMM emissions, there is
a “blank canvas” of possibilities to develop good foundations, harmonized
methodologies, and an appropriate emission reduction policy strategy
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Takeaways Z518

The contributions of all institutions with their own expertise are going to be essential to achieve significant pollutant and GHG
emissions from NRMM

FrEAF A B CNERKEBOIMER LI ARE RS Z a5 RO TNE = A E ZRHI R

* Raising awareness at all levels o EANREANIEERBZVAIIA
* Technical guidelines IRT %,
 Policies (new and in-use machinery) e FHAMISE,;
* Registration systems o ErXETAEFEAIEEBRVMAE
« Economic and voluntary incentive IBER,

strategies o BICEMALE,
« Competitive incentives (certifications, o IUFF B RBEMHARIEEE;

open tenders) - BEZHIBNEBARCOANE. 2FF
e Emission measurement protocols FBER);
 Electric machinery and other types of o HEBUWEFE;

clean energy o B EMERREIERRIEYL
« Optimization of cost-benefit analysis o

tools s kAR ESIT IR,
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CALAC+ is a programme of the Swiss Agency for Development
and Cooperation — SDC and executed by Swisscontact

Schweizerische Eidgenossenschaft
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