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The New Era of 
Clean Trucks
Analyzing the EPA’s Phase 3 
Greenhouse Gas Emission 
Standards for Heavy-Duty 
Vehicles
by Dr. Yusuf Khan
Cummins Inc. 
Technical Advisor - Global Emissions Testing  
& Regulatory Affairs

The United States Environmental Protection Agency 
(EPA) recently announced Phase 3 Greenhouse Gas 
(GHG) emission standards for heavy-duty vehicles 
(HDVs). This landmark regulation marks a significant 
step towards reducing the nation’s carbon footprint 
and fostering a cleaner transportation sector. However, 
the implementation of these standards raises various 
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concerns and necessitates careful consideration of their impact 
on the trucking industry, consumers, and the environment.

The Phase 3 standards, set to take effect in 2027, aim to 
achieve a 29% (below 2021 levels) reduction in GHG 
emissions from HDVs by 2032. These stringent regulations 
encompass a wide range of technologies, including engine 
and drive train improvements, aerodynamic enhancements, 
and advanced technologies such as hybrid and electric trucks. 
Notably, the EPA mandates that at least 25% of new Class 8 
tractors (the largest category of heavy-duty trucks) sold in 
2032 must be zero-emission vehicles.

The potential benefits of these regulations are substantial. 
The reduced GHG emissions will contribute significantly 
to mitigating climate change, improving air quality, and 
achieving the nation’s ambitious environmental goals. 
Moreover, the shift towards zero-emission vehicles promises a 
cleaner and quieter transportation future. The advancements 
in fuel efficiency and technology are expected to reduce 
operating costs for truck owners, while the increased use of 
renewable energy sources contributes to energy security and 
reduces reliance on fossil fuels.

However, the implementation of Phase 3 standards also 
presents challenges. The trucking industry faces significant 

hurdles in transitioning to zero-emission vehicles, including 
infrastructure limitations, the high upfront cost of electric 
trucks, and the limited availability of charging stations. 
Additionally, concerns exist about the impact on driver 
jobs and the potential for increased costs for consumers as 
manufacturers pass on the costs of compliance to end-users.

To mitigate these challenges, the EPA has announced 
financial assistance programs for truck manufacturers and 
operators. These programs will support the development and 
adoption of zero-emission technologies, helping to bridge 
the gap between current infrastructure and the needs of the 
transitioning industry. Furthermore, collaborative efforts 
between government agencies, industry stakeholders, and 
research institutions are crucial to ensure a smooth transition 
and mitigate potential risks.

Ultimately, the success of the Phase 3 GHG emission 
standards for HDVs hinges on a collaborative approach. 
While the initial challenges are undeniable, the potential 
environmental, economic, and societal benefits are immense. 
By fostering innovation, supporting industry adaptation, 
and ensuring a just transition, the US can pave the way for a 
cleaner, more sustainable future of transportation.
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SEMTECH® NH3 Module
Ammonia Measurement
Sensors has released a NH3 module as part of our SEMTECH® DS+ 
family of portable emissions measurement systems (PEMS). The NH3 
module is available as a standalone module or as part of a PEMS package.  
Customers with a SEMTECH® PEMS may use it seamlessly.  Customers 
who wish to only measure NH3 may opt for the standalone version. 

The new module measures NH3 concentration in raw exhaust from 
gasoline or diesel vehicles or non-road equipment using tunable diode 
laser (TDL) spectroscopy. In order to prevent loss of NH3, the sample 
is measured “wet” (without removing any of the water vapor from the 
exhaust) with a heated line and sampling system.

A special heated filter and drain system protects from accidental 
liquid contamination in the TDL bench, which is always a risk when 
performing cold start testing. 

Learn more about the NH3 
module on the Sensors website.
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Watch the End of Line Cart video

Sensors’ fully refreshed design of our next generation Vehicle Mass Analysis 
System is a complete exhaust measurement system built upon our SEMTECH® 
PEMS technology with greater accuracy and reliability than the first generation 
from more than a decade ago.  This full refresh is housed in a ruggedized 
roll-around cart for ease of use on the production floor (as an End of Line 
cart) or in an aftermarket performance (tuning) garage, repair shop, or I&M 
workshop.  Nicknamed VMAS 2.0, our new cart simultaneously measures 
raw concentrations, diluted exhaust flow and dilution ratio, and performs the 
required calculations to generate mass emissions rates and cumulative mass of 
CO, CO2, NO, NO2, and HC (as hexane) on a second-by-second basis.

Learn more about the SEMTECH® End Of Line cart on the Sensors website.

From Bob Morreale, President of The Tuning School – a long-time customer 
of Sensors notes, “The system is robust, reliable and the support from 
Sensors has been outstanding…”

“The equipment is well built with high accuracy and repeatability, providing 
us with the ability to perform testing at a level we could not accomplish 
otherwise. We highly recommend Sensors Inc., and the VMAS EOL system.”

SEMTECH® End of Line Cart

https://sensors-inc.com/Products/SEMTECH/NH3
https://sensors-inc.com/Products/SEMTECH/NH3
https://sensors-inc.com/Products/Custom_Solutions/SEMTECH_EOL
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The SEMTECH HI-FLOW 2 and OOOOb Regulations
EPA NSPS Subpart OOOOb Rule 
On March 8, 2024, The EPA published the final rule that will 
sharply reduce methane emissions  and other pollutants from 
oil and gas operations. This final rule became effective on May 
7, 2024. The regulations apply to wells and facilities that were 
constructed after December 6, 2022.

Sensors OOOOb Factsheet
We have prepared a fact sheet explaining how the HI-FLOW 2  
is the right measurement system for detecting fugitive 
methane with respect to OOOOb regulations. Download the 
fact sheet from our website. 

 
HI-FLOW 2 Host Software and OOOOb 
The HI-FLOW  2 host software has been updated to 
include the ability automate the data collection and report 
generation compliant with OOOOb requirements. This 
software automation greatly simplifies the tasks for the 
user, which would otherwise require numerous data 
recordings and data averaging. This version also automates 

the bi-annual calibration audits required for OOOOb and 
generates corresponding reports. The reports are stored on 
the HI-FLOW  2 for later retrieval whenever necessary. All 
OOOOb requirements for high flow sampling are easy to 
fulfill with the current HI-FLOW 2 host software. 

In addition to testing reports, daily calibration and bi-annual 
calibration is required.

Request the OOOOb White Paper
Sensors recently published a white paper by David Booker,  
PhD., Sensors’ Chief Technology Officer. This paper offers 
an explanation of how to meet the new NSPS’ OOOOb 
rule for effectively quantifying Fugitive Methane entitled 
“Quantification of Fugitive Methane Emissions under the 
auspices of the new EPA NSPS Subpart OOOOb Rule, the 
use of high-volume samplers – equipment selection and user 
recommendations”. Request the paper on our website.

Learn more about the SEMTECH HI-FLOW 2 and its 
capabilities for methane emissions monitoring  
on the Sensors website.
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HI-FLOW 2 is a robust, portable, battery powered, high volume sampler for the accurate 
quantification of fugitive methane emissions.
The combination of the Analyzer and the Sampler (with a variety of sampling 
adapters) allows the entire fugitive methane emission to be captured, diluted, 
and quantified accurately.

By utilizing Tunable Diode Laser Absorption Spectroscopy (TDLAS) 
combined with an innovative sampling system,  accurate concentration 
measurements of fugitive methane over 4 to 5 orders of magnitude can be 
performed without any cross-interference from other gases present in the 
captured leak. 

Analyzer - Portable control module (which can be carried, placed on the 
floor, or mounted to a backpack) housing the gas sensor technologies, control 
electronics, and battery pack.

Sampler - Handheld device with a high-volume vacuum sampling fan and total flow rate monitor 

For over 50 years, Sensors, Inc. has built a reputation for gas and particulate measurement products under the SEMTECH 
brand in the automotive industry. Sensors’ fugitive methane analyzer brings to bear our emission measurement experience 
into the oil and gas industry with a focus on leak detection and repair (LDAR).

SPECIFICATIONS
Total Flow Rate* 5-30 CFM (upper limit dependent on accessories) 

Measurable Leak Rate* 0.0005 to 25 CFM (0.015 to 700 lpm)

Leak Rate Accuracy <5% of full scale or 15% of point, whichever is lower

Dimensions (W x D x H) Electronics and Gas Module 12 x 12 x 5.7 in. (30 x 30 x 14.5 cm)

Dimensions (W x D x H) Handheld Unit w/o extension 26.3 x 7.5 x 10.5 in. (66.8 x 19 x 12.7 cm)

Weight (Electronic and Gas Module)^ 17.5 lbs. (7.9 Kg)

Weight (Handheld Unit) 10.8 lbs (4.9 Kg)

Data transmission Wi-Fi
*Inlet restrictions on the handheld sampling unit will reduce the maximum achievable flow. 

Design Requirements
"The methane sensor(s) must be selective to methane with 

minimal interference, less than 2.5 percent for the sum of 
responses to other compounds in the gas matrix. You must 
document the minimal interference though empirical testing 
or through data provided by the manufacturer of the sensor."

The HI-FLOW 2 meets NIST traceable certification to <2.5%.

Sensors, Inc.
6812 State Road
Saline, MI  48176

Certificate No. ##### 
Test date: March 14, 2024 
Expiration date: March 14, 2025

SEMTECH High-Flow 2 Instrument information:
Analyzer  S/N: #####
Methane bench  S/N: #####
Software Version: 3.1.0

Mode
Dilution 

Ratio
Reference 
CH4 (%vol)

Measured 
CH4 (%vol)

Error (%) Pass/Fail

High dilution 24.75 9.99 10.1 1.1% Pass

Low dilution 7.751 2.07 2.0 1.4% Pass

Measured (ppm)
Criteria 
(ppm)

Pass/Fail

0.75 2 Pass

Gas
Bottle value 

(ppm)
Measured 
CH4 (ppm)

Interference 
(%)

Pass/Fail

Ethane 405 -4 -1.1% Pass

Propane 2653 0 0.0% Pass

*TDLAS Technolgy evaluated with more gas combinations.  Information available upon request.
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Certificate of Compliance

Methane Analyzer Noise Results (< 2 ppm criteria)

Methane Analyzer Diluter Audit Results (<5% of pt criteria)

Methane Analyzer Interference Results (< 2.5% of interfering gas criteria)

1 ENVIRONMENTAL PROTECTION AGENCY 40 CFR Part 60 [EPA–HQ–OAR–2021–0317; FRL–8510–01– OAR] RIN 2060–AV16
Standards of Performance for New, Reconstructed, and Modified Sources and Emissions Guidelines for Existing Sources: Oil and Natural 
Gas Sector Climate Review
Federal Register / Vol. 89, No. 47 / Friday, March 8, 2024 / Rules and Regulations
https://www.govinfo.gov/content/pkg/FR-2024-03-08/pdf/2024-00366.pdf

REV 03-29-24

SEMTECH

HI-FLOW 2
NSPS Subpart OOOOb is here.
Are you ready to meet the demands of fugitive methane quantification?
Be sure you (& your high flow sampler) are OOOOb ready (& compliant)!
SEMTECH HI-FLOW 2 meets these demands.
White Paper available upon request.

  OOOOb demands1: SEMTECH HI-FLOW 2 delivers:
Training

"The fugitive emissions monitoring plan" and "the records of 
each monitoring survey" requires  "training, and experience 
of the operator(s) performing the survey"

Complete training offered through HI-FLOW 2 distributors' 
experienced personnel.

Measures Large and Small Leaks with Confidence
"The flow measurement sensor must have a measurement 

range over the entire expected range of flow rates sampled." 
"The methane sensor(s) must have a measurement range over 

the entire expected range of concentrations."

The HI-FLOW 2 provides direct quantification of leaks over 
very large dynamic range (0.0005 to 25 CFM). 

Best in class.

Keeping your HI-FLOW 2 in Compliance
"You must collect at least three separate one-minute 

measurements and determine the average leak rate."
"Prior to and at the end of each testing day, challenge each 

sensor at two points, a low point, and a mid-point, using 
methane gaseous calibration cylinder standards." 

"At each point, the difference between the cylinder value and 
the sensor reading must be less 5 percent of the respective 
calibration gas value. If the post-test calibration check fails 
at either point, invalidate the data from all tests performed 
subsequent to the last passing calibration check."

The HI-FLOW 2 web-based software generates OOOOb-
compliant reports. 

The HI-FLOW 2 field test campaigns have demonstrated easy 
compliance to the OOOOb 10% requirement.

The HI-FLOW 2 has a 100% margin (2.5% manufacturer's 
criteria) compared to 5% OOOOb.

Internal software utilities for user linearity performance 
validation/compliance.

ONLY two reference gas bottles required to meet the OOOOb 
2 points per gas sensor requirement.

Annual Integrity Requirements 
"Flow measurement sensors … must be calibrated on an 

annual basis."
"Initially and on a semi-annual basis, determine the linearity at 

four points through the measurement range for each methane 
sensor using methane gaseous calibration cylinder standards."

The HI-FLOW 2 flowmeter is calibrated initally and annually, as 
shown in Sensors' calibration certificates.

Sensors, Inc. Certificate No. ####
6812 State Road Test date: March 14, 2024
Saline, MI  48176 Expiration date: March 14, 2025

SEMTECH HI-FLOW 2 Instrument information:
Analyzer  S/N: ####
Methane bench  S/N: ####
Software Version: 3.1.0

Statistic Result Criteria Pass/Fail
 Intercept -0.013% +/- 1% max Pass

Slope 0.996 0.975-1.025 Pass
SEE 0.233% +/- 1% max Pass
R2 1.000 ≥ 0.998 Pass

Reference 
(ppm)

Measured
(ppm)

Error 
(ppm)

Error 
(% of ref)

Pass/Fail

0.0 0.6 0.6
160.5 160.7 0.2 0.1% Pass
401.2 392.9 -8.3 -2.1% Pass
641.8 631.8 -10.0 -1.6% Pass
802.2 795.7 -6.5 -0.8% Pass

8123.7 8125.0 1.3 0.0% Pass
20194.1 20100.0 -94.1 -0.5% Pass
32128.3 31800.0 -328.3 -1.0% Pass
40010.0 39990.0 -20.0 0.0% Pass
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Certificate of Compliance

Methane Analyzer Linearity Results

Methane Analyzer Accuracy Results (criteria <2.5% of pt or <3 p
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Methane sensors are calibrated initally and annually for linearity 
and accuracy to 2.5% and then checked six months later  to 5% 
criteria.

Sensors, Inc. Certificate No. #####
6812 State Road Test date: March 14, 2024
Saline, MI  48176 Expiration date: March 14, 2025

SEMTECH HIGH-FLOW 2 CERTIFICATE OF COMPLIANCE

SEMTECH High-Flow 2 Instrument information:
Analyzer  S/N: #####
Methane bench  S/N: #####
Software Version: 3.1.0

Description Test date Due date Pass/Fail
Methane sensor Linearity and 
accuracy (2.5% criteria)

14-Mar-24
initial installation or 
every 12 months** Pass

Methane Sensor span and 
dilution calibration

14-Mar-24 initial installation* Pass

Methane sensor noise 14-Mar-24 initial installation or 
every 12 months Pass

Methane sensor interferences 14-Mar-24 initial installation* Pass

Gas Bottle Supplier
Gas Bottle 

Description
Cylinder # Stated Accuracy Expiration

Airgas
802.2 ppm 
Methane,   

1441310 ± 1% 27-Oct-24

Airgas
4.001 %Methane,    

Balance Air
CC345029 ± 1% 26-Jan-32

Airgas
2653 ppm C3H8,    

Balance Air
128280 ± 1% 29-Jul-28

Airgas
405 ppm C2H6,     

Balance Air
CC91854 ± 1% 20-Feb-32

Airgas
9.99%Methane,     

Balance Nitrogen
5973645Y ± 1% 27-Aug-29

Model S/N Cal Date Cal Expiration Certificate #

Horiba SGD-710C GDU-001 28-Jun-23 28-Jun-24 G0000YFR-062823

Q.A.:_________________________________________ Date:___________________
Page 1 of 3

* All validation tests are required after major maintenance

Traceability of Gas Standards

Equipment Traceability

** Note that NSPS ‘ OOOOb requires bi-annual linearity checks with a wider 5% acceptance criteria.

This document certifies that the SEMTECH HI-FLOW 2 listed below meets the compliance specifications of 40 
CFR Part 60 subpart 0000b for high-volume samplers.  All reference equipment and gases are traceable to 
the National Institute of Standards (NIST). The device listed herein is in compliance with the regulatory 
requirements and manufacturerers recommendations from the issue date of this document to the indicated 
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https://sensors-inc.com/Portals/0/brochures/SEMTECH_HI-FLOW_2_OOOOb_Readiness_20240604.pdf
https://sensors-inc.com/Portals/0/brochures/SEMTECH_HI-FLOW_2_OOOOb_Readiness_20240604.pdf
https://sensors-inc.com/OOOOb_Paper_Request
https://sensors-inc.com/OOOOb_Paper_Request
https://sensors-inc.com/OOOOb_Paper_Request
https://sensors-inc.com/OOOOb_Paper_Request
https://sensors-inc.com/Products/Custom_Solutions/SEMTECH_HI-FLOW_2
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Distributor Corner
Montrose Environmental’s Insight Blog highlights 
the HI-FLOW 2. In “HI-FLOW 2 – Meeting & 
Exceeding the High-Volume Sampler Demands 
of OOOOb”, David Booker, PhD. explains how 
the HI-FLOW 2 meets and exceeds OOOOb 
demands for high-volume samplers.

In the blog, Dr. Booker, Sensors’ CTO writes, “The HI-FLOW 2 offers a best-in-class dynamic range of 0.0005 to 25 CFM. This is 
a very large dynamic range that encompasses the expected range of sampled flow rates and concentrations.”

Product News
New Features in HI-FLOW 2 Host Software
Click here to register your HI-FLOW 2 for the latest software features. 

New features have been added for data management

• Tag assets to location (geofencing)

• New architecture to facilitate testing automation (scripts). For 
example: ACR Winrock and OOOOb

Are you sure your HI-FLOW 2 is running the latest 
software? Check the bottom of the menu on the left 
side of the host software.  The current version is 3.4.0.

 

Sensors recommends using the following compact bottle of gas 
and regulator with the HI-FLOW 2 calibration kit.

GASCO-2.5 Calibration Gas 50% LEL Methane 
(2.5% Volume) Balance Air 103 Liter Cylinder C-10 
Connection, vendor part number 103L-135A-2.5, 
available from the Cal Gas Direct website.

GASCO 70-Series Calibration Gas 
Regulator Fixed 4.0 LPM C-10 
Connection, vendor part number 
70-4.0, available from the Cal Gas 
Direct website. The tubing shown is 
included with the regulator.

HI-FLOW 2 Calibration Kit
Audit checks and calibrations of the HI-FLOW 2 
are straightforward; the accessory kit and gas bottle/
regulator combination make it a “walk in the park”. 
This kit contains a flow meter to measure gas overflow, 
three tubing assemblies and an adapter fitting to use 
on the recommended gas bottle and regulator. Contact 
Sensors or your local supplier.
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Contact us to register your equipment for future upgrades. To 
check your latest software status, contact our customer service 
team by phone at +1 734-429-2100.

https://montrose-env.com/blog/ldar-hi-flow-2-meeting-exceeding-the-high-volume-sampler-demands-of-oooob/
https://montrose-env.com/blog/ldar-hi-flow-2-meeting-exceeding-the-high-volume-sampler-demands-of-oooob/
https://montrose-env.com/blog/ldar-hi-flow-2-meeting-exceeding-the-high-volume-sampler-demands-of-oooob/
https://sensors-inc.com/warranty-register
https://www.calgasdirect.com/gasco-103l-135a-2-5-calibration-gas-50-lel-methane-2-5-volume-balance-air-103-liter-cylinder-c-10-connection/
https://www.calgasdirect.com/gasco-70-series-calibration-gas-regulator-fixed-4-0-lpm-c-10-connection/
https://www.calgasdirect.com/gasco-70-series-calibration-gas-regulator-fixed-4-0-lpm-c-10-connection/
https://sensors-inc.com/warranty-register
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Sensors, Inc. was founded in 1969 in the backyard of the 
University of Michigan and has gone on to become an 
innovative leader in the supply of gas analysis  and particle  
measurement instrumentation. 

Sensors, Inc.
6812 State Road

Saline, Michigan 48176

PH: +1 734-429-2100

Website: www.sensors-inc.com

Email: sales@sensors-inc.com

"powered by employee-owners to deliver & support innovative solutions to help our partners improve the air we ALL breathe"
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Join Our Team
We are seeking a dynamic and results-driven 
Sales Manager for our Americas region. The 
ideal candidate will be responsible for selling 
and the execution of sales strategies to achieve 
set sales targets that align with our overall sales 
growth while ensuring high levels of customer 
satisfaction. 

This is an on-site position based in our Ann 
Arbor, Michigan area headquarters. Ability to 
travel within the Americas is required.

Sensors offers a competitive salary, an excellent benefit package and the opportunity to grow. 

Find out more at https://sensors-inc.com/About/Careers.

Sensors on the Move
Sensors regularly participates in many emissions measurement community activities. From hosting an annual 
conference that attracts both worldwide regulatory agencies and engine manufacturers to participating in trade shows, 
there is a wide array of opportunities to meet our team. Look for our products and people.

Automotive Testing Expo China
August 28 - 30, 2024
Shanghai, China

Automechanika
September 10 - 14, 2024
Frankfurt, Germany

Automotive Testing Expo North America
October 22 - 24, 2024
Novi, Michigan, USA

Automotive

American Public Gas Association Annual Conference
July 28 - 31, 2024
Grand Traverse Resort and Spa Acme, Michigan USA

Shale Insight® 2024 Conference
September 24 - 26, 2024
Erie, Pennsylvania, USA

CH4 Connections
October 15 - 16, 2024
Fort Collins, Colorado, USA

Fugitive Methane
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