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Problem Definition and Background 
 
The Problem – Perception Meets Reality 
 
Record high temperatures are continuing to plague the United States and the remainder of 
the world.  In fact, the average temperature in Los Angeles was 3.2 degrees higher than 
average during 2006, according to a report released on July 25, 2007 by Environment 
California.  The report examined figures from the National Data Climatic Data Center, 
which found that the summer of 2006 and the year 2006 overall were the second warmest 
on record for the lower 48 states.  According to the report, 2007 is on track to become the 
second-warmest year on record globally. 
  
Environment California spokesperson Parjanya Rijal recently stated, "Throw out the 
record books, because global warming is raising temperatures in California and across the 
country.  The long-term forecast is for more of the same unless we quickly and 
significantly reduce global warming pollution from power plants and passenger vehicles."  
 
"The challenge of global warming is not going away," said Rep. Henry Waxman, D-Los 
Angeles, the author of the Safe Climate Act. "We'd all be wise to listen to this call for 
action if we want to have a hope of leaving our children and grandchildren a planet with a 
stable climate." 
 
Compounding Issues 

In addition to recent increases in global warming, there also remains the very serious 
threat of health and respiratory issues.  For example: 

Nitrogen Oxide (NOx) - formed when fuel is burned at high temperatures, as in a 
combustion process.  The primary man-made sources of NOx are motor vehicles, electric 
utilities, and other industrial, commercial, and residential sources that burn fuels.  NOx 
can also be formed naturally.  NOx causes a wide variety of health and environmental 
impacts because of various compounds and derivatives in the family of nitrogen oxides, 
including nitrogen dioxide, nitric acid, nitrous oxide, nitrates, and nitric oxide.  

Ground Level Ozone (Smog) - formed when NOx and volatile organic compounds 
(VOCs) from pollutants emitted by cars, power plants, industrial boilers, refineries, 
chemical plants, and other sources react in the presence of sunlight.  Children, people 
with lung diseases such as asthma, and those who work or exercise outside are 
susceptible to adverse effects such as damage to lung tissue and reduction in lung 
function.  Ozone can be transported by wind currents and cause health impacts far from 
original sources.  Millions of Americans live in areas that do not meet the health 
standards for ozone.  Other impacts from ozone include damaged vegetation and reduced 
crop yields.  In general, as concentrations of ground-level ozone increase, more and more 
people experience health effects, the effects become more serious, and more people are 
admitted to the hospital for respiratory problems.  
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Particulate Matter (PM) - includes a mixture of solid particles and liquid droplets.  Some 
particles are emitted directly; others are formed in the atmosphere when other pollutants 
react.  Particles come in a wide range of sizes.  Those less than ten micrometers in 
diameter are so small that they can get into the lungs, potentially causing serious health 
problems.  Ten micrometers is smaller than the width of a single human hair. 

The Challenge to Quickly Identify and Implement Solutions 
 
Research has shown that the major sources of these pollutants are from vehicle emissions.  
However, the process to identify, test, and implement solutions that do not greatly reduce 
economic competition is challenging at best.  This is not due to the level of concern over 
these problems; rather, it is based on the inability to rapidly explore, test, and discard 
those ideas that do not work, and to identify, refine, and deploy those that do. 
 
This dilemma is to a certain extent due to the limited number of chassis and engine 

dynamometer laboratories available, coupled with 
an overwhelming amount of work that is required 
of them.  Additionally, many of the mobile 
sources that cause most of the emissions are not 
easily testable in a laboratory.  Therefore, an 
integrated approach is needed to solve this 
challenge - a system that can screen a large 
number of vehicles and engines in numerous 
geographic locations, as well as multiple emission 

reduction strategies and solutions.  Once the available options are properly screened, the 
best solutions can be delivered to a laboratory or the proper decision makers, 
policymakers, and compliance officials for final review and implementation.        
 
 
Project / Task Description 
 
The State of California has been in the forefront in establishing policies that reduce 
harmful vehicle exhaust emissions and reduce greenhouse gases.  New rules adopted by 

the California Air Resources Board 
(ARB) will slash particulate matter 
from construction equipment by 92% 
over 2000 levels, and nitrogen oxides 
will be cut by more than a third.  
Greenhouse gases, a byproduct of fuel 
burning, also will drop as a result of a 
ban on idling equipment.  In order to 
assist the Port of Los Angeles (POLA) 
and the Port of Long Beach (POLB) in 
reducing their emissions, Clean Air 
Technologies International, Inc. 
(CATI) is proposing a comprehensive 
mobile emissions test project that will 
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provide the scientific component necessary to evaluate various emission reduction 
strategies utilizing a neutral, third party approach.   
 
The POLA and the POLB (the “Ports”) have committed to work with the air quality 

regulatory agencies (AQMD, ARB and EPA) to establish San 
Pedro Bay air quality standards, as well as mechanisms for 
tracking improvements in air quality.  The POLA “No Net 
Increase” (NNI) and the POLB “Green Port Policy” are 
existing air quality measures that will be supported through 
this project.  In November 2006, the governing boards of the 
Ports also approved the San Pedro Bay Ports Clean Air 
Action Plan (CAAP), the most comprehensive strategy to cut 

air pollution and reduce health risks ever produced for a global seaport complex.  Some 
of the objectives established by the CAAP to be supported by this project include: 
 

·  Achieving air quality milestones 
 
·  Reduce emissions of ultra-fine particulates 

 
·  Identify technologies that reduce greenhouse gases 

 
The Ports have committed to an aggressive plan to reduce pollution by at least 45 percent 
in the five years following implementation of the 
CAAP.  Even with increased trade growth 
projections at the Ports, the CAAP aims to cut 
diesel-related particulate matter (PM) pollution by 
more than 47 percent and smog forming nitrogen 
oxide (NOx) emissions by more than 45 percent 
within five years from implementation, resulting 
in emissions that will be below 2001 levels.  The 
CAAP also will result in reductions of sulfur 
oxides (SOx) by more than 52 percent.  NOx is a 
precursor of smog; SOx contributes to particulate 
matter; and PM has been shown to lead to health problems.  The CAAP addresses all 
port-related emission sources - ships, trains, trucks, terminal equipment and harbor craft - 
to significantly reduce health risks posed by air pollution.  CATI will support the 
objectives of the CAAP by implementing a comprehensive test program designed to gain 
a thorough understanding of the “real world” baseline emissions inventory of the mobile 
sources present at the Ports.   
 
As part of the Ports’ strategy to reduce emissions from diesel vehicles, the CAAP 
established a Clean Trucks Program designed to eliminate “dirty” diesel trucks from San 
Pedro Bay cargo terminals within five years by helping to finance a new generation of 
clean or retrofitted vehicles.  Drayage truck owners will scrap and replace the oldest of 
about 16,000 trucks working at the Ports, and retrofit the others, with the assistance of a 
port-sponsored grant subsidy.  In order to help meet these objectives, CATI proposes a 
three-four month (September-December 2007) scientific consulting arrangement in order 
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to establish baselines and test the viability of emissions reducing strategies proposed by 
the various firms involved in this project. 
 
Strategies such as the introduction of aftermarket engine treatments that may decrease 
emissions and engine wear and induce increases in fuel efficiency will be individually 
reviewed, tested, and categorized, in conjunction with additional solutions.  These 
various solutions will then be tested in differing combinations, in order to maximize the 
results, and to identify optimal strategies for Port vehicles.  To determine the viability of 
these solutions, CATI will design and implement various testing strategies that utilize the 
following combination of field equipment and test capabilities: 
 

·  Laboratory confirmation, calibration, and compliance support through California 
Environmental Engineering (CEE) in Santa Ana, CA.  CEE is a complete, full 
service vehicle and engine testing facility. 

 
·  The Montana Portable Emissions Measurement System (PEMS) manufactured by 

Clean Air Technologies International, Inc.  
 
·  The Semtech-D On-Vehicle Emission Test System manufactured by Sensors, Inc.  

 
·  The OBS-2200 On-Board Emission Measurement System manufactured by 

Horiba, Inc.  
 

·  Field PM equipment. 
 
 
Clean Air Technologies International - Montana System PEMS 
 
CATI manufactures the industry's most compact and powerful portable emissions 
measurement system, called the OEM 2100 Montana System.  The 
Montana System has been approved as a scientifically valid emissions 
detection device/methodology through the USEPA’s Environmental 
Technology Verification (ETV) Program.  In addition, the Montana 

System has undergone comparative 
laboratory testing at several independent 
laboratories. 
 
Over the past nine years, CATI has become a leader in these 
types of real-world mobile emissions 
consulting projects.  CATI has successfully 

provided for the needs of scientists at major universities such as West 
Virginia University, North Carolina State University, Texas Transportation 
Institute and large private companies such as Hyundai Motor Corporation 
and Frito Lay.  The CATI team has a wealth of expertise in numerous areas 
of mobile source emissions verification and testing, such as on-road gas and diesel 
vehicles, construction equipment, off-road vehicles, maritime transportation and 
locomotives.  CATI’s Montana System is capable of testing emissions during the regular, 



 

 5 

everyday operation of a vehicle and will be used to quantify the amount of emissions 
reduction and/or fuel savings induced by various strategies prescribed by the Ports.   
 
 
Project Goals 
 
The primary goal and objective of this project is to quantify emissions produced by 
mobile sources operating at the Ports and powered 
from standard diesel and alternate fuels.  CATI will 
implement a comprehensive test program designed 
to gain a thorough understanding of the “real world” 
baseline emissions inventory of the mobile sources 
present at the Ports by utilizing a combination of 
field and laboratory test equipment.  In addition, 
CATI will help the Ports evaluate the effectiveness 
of best available emission reduction and/or fuel 
savings strategies implemented on various Port 
mobile source equipment, to avoid or reduce environmental impacts.  CATI will provide 
thorough test and evaluation data that will allow the Ports to identify and select the most 
valid emission reduction strategies that extend the life of equipment and enable Port 
officials and tenants to meet or exceed SIP and related requirements.  By providing this 
information, this project will assess contributing emission sources and their relative 
impacts. This project provides tools and lays necessary groundwork prior to the 
implementation of cost effective control strategies for this important emissions inventory 
category.  The primary audiences for this project are the Ports and ARB; however, it is 
anticipated that the results will be useful to many local governments within California 
working to reduce emissions and improve air quality. 
 
It should also be noted that CATI has recently performed an evaluation of an emission 
reducing solution on Port equipment.  The deployment of Boron CLS Bond™ technology 
as a one-time use engine treatment, and as a 1:1000 diesel fuel additive (marketed as 
MotorSilk™) demonstrated operational, maintenance, and economic value propositions, 
while also decreasing the harmful emissions noted above.  This review was conducted at 
the Union Pacific Railway yard, and the testing protocol proved an effective way to 
measure the benefits of these types of solutions.  The results were extremely encouraging 
to the Ports, and the tenants of the Ports, who are both committed to furthering the 
evaluation of these two solutions, in a manner described herein. (See Appendix A for 
additional product information.)       
 
An additional goal of this project is to evaluate and identify opportunities to create and 
sell Mobile Source Emission Reductions Credits (MERCs) under California’s greenhouse 
gas reduction “cap-and-trade" programs, including ARB's climate change program 
pursuant to Assembly Bill 32.  It is contemplated that a market-based compliance 
program to reduce greenhouse gas emissions will be established in the near future as part 
of this program.  This project will provide data and implement measures that may allow 
the Ports to create and sell MERCs.  CATI will evaluate the total mass of emissions 
resulting from the use of the mobile sources at the Ports, and will assist in the 
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determination of GHGs reduced, allowing for a quantified assessment for the trading of 
these reductions and removals (MERCs).  CATI has the expertise to provide consulting 
services in this regard, and would enter into separate agreements with the Ports 
concerning any credits generated by the project. 
 
 
Strategy Overview 

CATI will provide comprehensive scientific consulting for a 3-4 month period 
(September-December 2007), which will include third party testing, verification, QC/QA, 
and evaluation.  This will allow the Ports to construct defensible arguments for all data 
collected and all positions developed.  CATI will supply any additional equipment as 
required as a part of this proposal, as well as required personnel.  Additionally, CATI will 
provide all input and guidance for Test Design and Implementation, Testing, Data 
Processing, Analysis, and Report Writing, to include: 

1) Identification of Vehicles – CATI will coordinate with the Ports through Frank 
McCollum (Mi-Jack Products/TSI) and Ian McKinnon (Jomini International). 

 
2) Facilitation and Testing – CATI will supply all onsite manpower required to 

perform these functions, as well as offsite support. 
 

3) Logistics – The parties will agree on specific test sites and other locations, test 
dates, tenants, and contact personnel. 

 
4) Emissions Inventory Status – CATI will coordinate with the appropriate parties 

(Bob Kelly/SSA, Ken Pope/MTC, Jeffrey Romano/STS, Frank McCollum/Mi-
Jack Products/TSI) to determine the current emissions inventory status of vehicles 
at the Ports.  

 
5) Emission Reduction Strategies – The parties will identify the emission reduction 

strategies that will be evaluated.  It is contemplated that this project will include 
an evaluation of Boron CLS Bond™ technology from Advanced Lubrication 
Technology, Inc.  This technology will be applied through the use of two 
solutions, specifically, the MotorSilk™ One-Time Use Engine Treatment and the 
MotorSilk™ Diesel Fuel Additive.  These deployments will expand upon the 
initial testing performed by the parties at the Ports, and will further measure the 
impact of the solutions, with regard to fuel efficiency, diesel particulate matter 
exhaust, and greenhouse gas (GHG) emissions.   

 
6) Laboratory Data Analysis – CATI will coordinate with California Environmental 

Engineering (CEE) for laboratory confirmation, calibration, and compliance 
support and to ensure the use of proper, acceptable protocols and standards. 

 
California Environmental Engineering (CEE), in Santa Ana, is an emission laboratory 
committed to developing products and increasing services to accommodate customer’s 
needs and continually strives to keep in front of new emission regulations.  CEE has been 
intimately involved in California air pollution programs over the past fifteen years.  CEE 
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has an extensive background in specialized vehicle procurement, restorative maintenance, 
emission testing, and data management.  CEE routinely conducts over 2500 emission 
tests per year and performs over 1000 vehicle procurements.  
 
As a major EPA-recognized and ARB-Certified mobile source emissions laboratory, CEE 
is continually upgrading its testing facilities and equipment in response to changing 
regulatory mandates and vehicle technology.  CEE clients include major domestic and 
foreign automotive manufacturers, suppliers, oil companies, and government agencies.  
CEE has both the experience and flexibility to create unique programs to meet a wide 
range of client specifications.  CATI has had discussions with Joe Jones at CEE, and the 
parties are eager to coordinate the test plan so that all testing is performed in the most 
thorough, comprehensive and technically accurate manner possible. 
 
 
Project / Task Organization 
 
This project is being managed by Andrew Ivchenko, VP/General Counsel of CATI.  He 
will be supported by Michael Dio (Project Coordinator) and Brian Beckmann (Project 
Engineer).  The Quality Assurance Officer for the project will be Joe Jones of California 
Environmental Engineering (CEE).  Jomini International and Mi-Jack Products/TSI staff 
will provide coordination efforts in the field to locate and manage the testing site location 
and vehicles to be equipped with the PEMS monitors and testing procedure.  Technical 
Services International (TSI) staff will serve as primary points of field contact and will 
manage the field operations and sampling selection of the trucks.  CATI staff will serve 
as the primary data collectors of the PEMS data to insure proper and consistent 
measurements.  It is contemplated that personnel from Sensors, Inc. and Horiba, Inc. will 
operate their own PEMS.  CEE staff will insure accurate reading of the particulate matter 
and will be responsible for fuel purging from the vehicle’s system during testing. 
 
  
Consultation Plan 
 
The research team will perform the following tasks as being part of the research project: 
 
Task 1: Obtain information on Port vehicle profiles 
 
Task 2: Engage local stakeholders and gather local information to select testing fleet 
 
Task 3: Establish testing locations and equip with testing instrumentation 
 
Task 4: Determine fleet sample for testing and obtain test vehicles 
 
Task 5: Perform emissions tests 
 
Task 6: Data Processing 
 
Task 7: Reporting & Quality Control / Quality Assurance 
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Task 1: Obtain information on Port vehicle profiles 
 
A profile of the vehicle fleet at the Ports will be established.  Profile data will include 
model, make, year, etc.  CATI has identified the following vehicles (in approximation, 
based on initial discussions and/or reports): 

 

��
Port Vehicle Inventory 

  

��  

  

  

�� Vehicle Types POLA POLB   

�� Rubber Tire Gantry Cranes  60 40   
�� Container Moving Equip. 150 200   
��  - Top Handlers       
��  - Side Picks       
��  - Reach Stackers        
�� Hostlers 350 200   
�� Forklift-style equipment  150 75   
�� Miscellaneous D/G Fleet  40 40   
��  - Maintenance trucks        
��  - Service trucks       
��  - Refueling vehicles       
��  - Security       
��  - Pickups       
�� Generator Sets 20 20   
��  770 575 ��
�� � � � ��
�� Grand Total 1345 ��

�� �� �� �� ��
 

Task 2: Engage local stakeholders and gather local information to select testing fleet 
 
Local fleet owners and other key stakeholders in both Ports will be engaged to identify 
trucks in their fleets corresponding to the desired fleet characterizations.  
 
Task 3: Establish testing location and equip with testing instrumentation 
 
Task 3a: Determine testing location 
 
Data will be collected at a site suitable for rapid installation and de-installation of the 
Portable Emissions Monitoring System (PEMS) equipment.  The Ports will play an 
important role in identification of testing sites available nearest their fleet routes and 
warehouses.  
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Task 3b: Equip location with testing instrumentation 
 
Physical arrangements necessary to house the PEMS equipment and the PM gravimetric 
equipment will be secured. 
 
Task 4: Determine fleet sample for testing and obtain test vehicles 
 
The test calls for approximately 5-10% of the fleet of vehicles at POLA and POLB, or 
approximately 100-150 total vehicles.  Each vehicle type will be identified, and 
customized duty cycles (representative of typical use) will be crafted by the laboratory, 
field coordinators, tenant operator(s), and ARB personnel.  Once this is done, different 
individual vehicles will be tested; baselines (followed by a change to the vehicle), and 
then periodic testing will be done, to track any emissions, operations, and/or fuel change. 
 
Local fleets containing representative vehicles will be identified by working with local 
stakeholder fleet owners.  Test fleet to be approved by the Ports.  Based on the sample 
developed under Task 1, the fleets identified in Task 2 and the negotiations with the 
Ports, a subset of these will be proposed for testing. 
 
Task 5: Perform emissions tests 
 
Task 5a: Preparation for data collection 
 
Preparation for data collection must precede the emissions testing.  Preparation for data 
collection requirements includes:  
 

·  Checks of instrumentation, gravimetric preparation of filter materials and other 
sampling media, and packing and shipping of the instrumentation. 

 
·  Insuring all PEMS equipment is functional and calibration gases are available. 

 
Task 5b: Development of drive cycle 
 
An appropriate drive cycle for the test drive will be developed by using Global Position 
System (GPS) units onboard a selected sample of trucks.  The goal of the test will be to 
determine emissions relative to idle, acceleration, deceleration, and cruising such that the 
data can be used to identify emissions differences between the test fuels used as 
appropriate to further air quality analysis studies.  During testing, the vehicle speed and 
acceleration during the test drive cycle will be verified by using driver-aid software and 
GPS or other technologies. 

 
Task 5c: Determination of retrofit devices to be tested 
 
At least two different fuel additives will be tested using standard diesel available to the 
Ports as a baseline.  If necessary, a Request for Proposal for two fuel additives may be 
issued based on specifications determined in consultation with ARB.  Determination of 
the definition of / specifications for standard diesel available to the Ports will be 
determined in consultation with ARB. 
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The specifications for the fuel additives will be chosen by consensus with ARB, the Ports 
and the other principals.  Factors considered in designing the fuel additives RFP may 
include a) product availability in the Port region, b) blending stability, and c) emissions 
reductions anticipated relative to standard diesel.  ARB may add further considerations to 
this list and will be consulted in the specifications placed in the RFP. 

 
Task 5d: Perform emissions tests 
 
Task 5d.i. PEMS Tests and Fuel Consumption 
 
Three PEMS units will be deployed for 3-4 months to obtain the emissions for the 
identified test vehicles at the study location.  The PEMS units in this study are provided 
by Clean Air Technologies International, Inc. (CATI).  The system monitors critical 
engine operating parameters via the engine control module diagnostic link, and calculates 
intake air mass flow.  It also measures the concentrations of hydrocarbons (HC), carbon 
monoxide (CO), carbon dioxide (CO2) (using non-dispersive infra-red), oxides of 
nitrogen (NO and NO2) (using electrochemical cells) and particulate matter (PM) (using 
laser light scattering). By using the pollutant concentrations and engine operating data, 
second-by-second exhaust flow and mass exhaust emissions are determined.  
 
Fuel consumption estimates will be provided by use of a model 710 Max Machinery fuel 
measurement system operated by CEE.  This is a portable device able to compare fuel 
flow over the driving circuit for the different fuels.  The system will log its own data or 
can feed a PWM signal to a data acquisition system such as that used by the CATI PEMS 
units.  The CATI PEMS will provide real time A/F ratio, hence air flow, real-time 
exhaust flow, and accurate grams/mile emissions values will be determined. 
 
PEMS units will be installed sequentially on vehicles for testing and vehicles will follow 
the test drive cycle developed.  Driver's Aid software will be used to ensure that the 
driver follows the prescribed drive cycle developed in Task 5b.  It is suggested that PM 
gravimetric equipment should be operated in a test procedure allowing simultaneous test 
for PM using PEMS.  Also, a partial flow dilution tunnel, an R & P Model 1105 Tapered 
Element Oscillating Micro-balance (TEOM), gravimetric filter equipment and assorted 
sampling pumps should be integrated, in order to provide the most accurate calibration 
available. 
 
Task 5d.ii PM Measurement Correlation 
 
The CATI equipment has over the years shown great conformity with laboratory tests for 
pollutants such as CO and NOx.  Fine particulate matter, PM2.5, is also a critical ambient 
air pollutant at the Ports.  The measurement of diesel PM is challenging and most 
portable emissions measurement devices do not measure PM.  The laser light scattering 
technique used by the CATI system can never be fully comparable to a filter-based 
method used by the U.S. EPA to certify engines; however, it can be a valuable tool for 
comparative emissions rates using a correlation to gravimetric methods.  We therefore 
propose to establish the PM emissions correlation to the CATI measurement as well as 
characterizing the PM emissions of several Port heavy-duty diesel trucks.  The 
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correlation will be performed by CEE using a Tapered Element Oscillating Micro-
balance (TEOM), gravimetric filter equipment and assorted sampling pumps. 
 
CEE is uniquely well-qualified to establish a baseline correlation between CATI 
particulate measurements and more conventional gravimetric measurement.  CEE uses a 
wide array of particulate characterization equipment on advanced, high-efficiency 
engines.  It is proposed for CATI to partner with CEE on this project and to produce the 
baseline PM measurements. 
 
CEE will provide a partial flow dilution tunnel, a Rupprecht & Patashnick Model 1105 
Tapered Element Oscillating Micro-balance (TEOM), gravimetric filter equipment and 
assorted sampling pumps.  A sample of trucks that were subjected to PEMS tests will 
then be analyzed at varying engine speeds.  In addition to PM, aldehydes and ketones will 
also be sampled.  Previous work has shown that extended idling can result in high 
formaldehyde emissions. 
 
Supporting in-use testing will be conducted using PEMS devices from Horiba, Inc. and 
Sensors, Inc. 
 
The following is a more detailed description of the tasks to be performed: 
 

Step 1: Field Measurements in San Pedro 
 
Preparation for field study – This critical task involves thorough checks of the 

instrumentation, gravimetric preparation of filter materials and other sampling media, and 
packing and shipping of the instrumentation. 

 
Field study at the Ports – Two CATI staff members will travel to the Ports in 

September.  The team will run the tests from Monday to Friday, tear down late Friday 
and return on Monday.  Measurements will include: TEOM model 1105 Real-time PM 
measurement of dilute exhaust, a TX40 or Teflo PM sample, and duplicate DNPH 
cartridges.  The CEE team will perform simultaneous measurements with the CATI units 
and as much light scattering data as possible will be saved. 

 
Analysis of aldehydes and ketones – CEE will preserve the solid phase extraction 

(SPE) cartridge for later analysis of aldehydes and ketones. 
 

Step 2: Establishing Relationships 
 
An important outcome of this research is to correlate the PM measurements of the 

CATI units with the TEOM and integrated gravimetric filter measurements. 
 
Analysis of PM – CEE will extract the soluble organic fraction (SOF) of the PM, 

which can be large fraction under idling conditions.  Because the SOF does not scatter 
light well, it will be important to compare the CATI measurement with both total PM and 
the insoluble (soot) fraction of the PM. 
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Correlation with CATI – CATI and CEE will work together to examine the data and 
perform statistical analyses to see if there are operating regions or variables that can 
affect the correlation between measurements of PM. 
 

Step 3: Reporting 
 
Documentation – The final step would be for CATI and CEE to work together and 

document all the findings in a technical memorandum.  This memorandum will explain 
the results and recommendations for the use of the CATI method for PM and other 
measurements for the future.  Once the report has been accepted and approved by ARB, 
CATI and CEE are expecting to publish papers together in the open literature from this 
effort. 
 
Task 6: Data Processing 
 
All the emissions data will be downloaded and archived in a manageable format.  The 
drive cycles will be used in combination with the emissions rates for the various 
categories of trucks to establish emissions per truck trip.  A data analysis will be 
performed for the entire testing operation, including a calculation of fuel usage from the 
trucks and the overall emissions reductions resulting from using fuel additives. 
 
Task 7: Reporting & Quality Control / Quality Assurance 
 
CATI will be responsible for documenting all the findings of the study in a technical 
memorandum, including a basic cost-effectiveness analysis.  Quarterly project status 
reports, a final project report, and a final Financial Status Report will be provided. 
Quarterly reports will describe project activities and provide ARB with information about 
project development. 
 
The vehicle data will only be used to match truck makes and models and will not be 
reported in any way.  The raw data will be held by CATI in a secure and confidential 
manner.  Dissemination of the findings in the final report will be finalized as directed and 
as agreed upon by CATI, the Ports and ARB. 
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Proposed Project Schedule 
 

 
 
It should be noted that the proposed schedule incorporates a “lead time” prior to the projects, as 
well as a “wind-down time” after the project has been completed.  This has been the experience 
of CATI, and has been accounted for in the proposed schedule.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 Month => Aug Aug Sep Sep Oct Oct Nov Nov Dec Dec Jan Jan 
Task 1: Obtain 
information on Port 
vehicle profiles 

  

                    
Task 2: Engage local 
stakeholders and 
gather information  

  

                    
Task 3: Establish test 
sites & equip with test 
instrumentation 

  

                    
Task 4: Determine 
fleet, obtain test 
vehicles. Issue fuels 
RFP, if needed. 

  

                    
Task 5: Perform 
emissions tests 

  
                    

Task 5a: Calibration             
Task 5b: Phase I 
(baselines) 

  
          

Task 5c: Phase Ia 
(alteration to vehicles) 

  
          

Task 5d: Phase II 
(Emissions testing) 

  
          

Task 6: Data 
Processing 

  
                    

Task 7: Final report 
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Summary 
 
Objectives: Obtain baseline and secondary emissions data (NOX, CO, CO2, PM, HC) 
expressed in ‘mass per distance, time, or volume’ on diesel vehicles.  Coordinate the 
training of employees and facilitate efficient testing with respect to emissions consulting. 
Provide expert data analysis services. 

Recommendations: 

1. Identify emissions reduction strategies to be tested as early as possible and advise 
CATI of these strategies.  

2.  Find multiple vehicles to test.  At least two identical test vehicles are recommended. 

3. Carefully control and record the maintenance of the vehicles.  Air filters, tire, and oil 
changes are routine maintenance that can have an effect on vehicle emissions, and an 
outside observer will want to see that the Ports are careful about this.  If possible, 
schedule the routine maintenance so that it will not impact the program. 

4. Determine a test location.  A location with ample driving space and which is close to 
the facility is recommended. 

5. Driver.  Someone will be needed to operate the test vehicles.  The same driver is 
recommended to ensure driver repeatability and consistency in results. 

6. CATI personnel will make more specific recommendations depending on the nature of 
individual testing projects. 

Test Details: 

PERSONNEL 
 
·  CATI will provide an engineer to supervise the project.  CEE personnel will also 

advise. 
·  Drivers and mechanic/technician will be provided on site.  The same driver 

should be used if possible. 
 
MONTANA SYSTEMS  
 
·  CATI will provide any additional Montana PEMS for this project, as required, but 

it is assumed that five (5) units should be sufficient. 
·  The number is dependant on the number of tests and vehicles. 

 
NUMBER OF TEST RUNS 
 
·  Number of test runs will be determined based on results obtained during initial 

phases of the project. 
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DRIVE CYCLES 
 
·  Drive cycles will be designed based on type of truck being tested and the function 

that it performs. 
·  Drive cycles will be either enhanced or restricted by the quality of the test 

location selected. 
 

DATA PROCESSING 
 
·  Data processing will be performed by a CATI scientist both on and off site by 

CATI and CEE personnel. 
 

TIMEFRAME 
 
·  Correlation to the systems and laboratory will be done in the pre-testing phase in 

the second two weeks of month 1 and first two weeks of month 2. 
·  Testing (both baseline and experimental) will be completed in approximately one 

(1) month. 
·  Approximately 18 vehicles per week will be tested.  This approximation is made 

by assuming two CATI teams with two PEMS systems per team, and one backup 
system.  During this timeframe, the Horiba and Sensors Inc. equipment will also 
be used in the field, as well as any additional PM equipment recommended by 
ARB.   
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Appendix A 
MotorSilk™ Solutions 
 
The Boron CLS Bond™ technology was originally funded by NASA at the U.S. 
National Laboratory at Argonne, Illinois, with the patents still held with the U.S. 
Department of Energy, and was aimed at a one-time use friction reducing solution for 
the space program.  The effort was a breakthrough in the standards of friction 
reduction/surface coating technology, and was awarded the prestigious R&D 100 
Award.  This technology was also the recipient of the Environmental Technology 
Partnership Award for its ability to decrease energy consumption, harmful emissions, 
and improve fuel efficiency, while providing a biodegradable capability that has 
eliminated disposal costs and the need for costly and environmentally unfriendly 
commodities.  The patented technology allows for a boundary layer lubricant to be 
chemically proactive as it passivates the metal surface.  It eliminates any micro-
pitting and, through the boundary layer surface with an 85% hardness of diamonds, 
prevents asperities that degrade oils and fuels.  The elimination of friction (to 0.01) 
and these asperities assist in lowering heat, preventing wear, allowing for measurable 
increases in fuel efficiency. 
 
When deployed as a one-time use oil additive, or as a diesel fuel additive, these two 
solutions have demonstrated an ability to directly impact air quality and engine 
efficiency.  As a result of significant laboratory and field evaluation, these solutions 
have achieved ISO 14064 Process Compliancy, meaning that they have been accepted 
to the international standard as a means to trade reductions and removals (credits) due 
to their ability to decrease Greenhouse Gas Emissions.  This complex process, 
governed by the Canadian Standards Association (CSA), includes the testing, 
assertion, submission, registration and validation of the solutions in their various 
operating environments.    
 
The MotorSilk One –Time Use Engine Treatment 
 
MotorSilk™ Engine Treatment, normally deployed once for the lifetime of a vehicle, 
has demonstrated dramatic effects on the vehicle engine.  The ionic attachment of the 
Boron CLS Bond™ provides for a significant decrease in friction, as well as 
preventing sludge and varnish build-up, eliminates asperities that cause engine 
depletion, wear, degradation, and harmful emissions, improves fuel efficiency, and 
improves oil quality allowing for a decrease in the frequency of oil changes.  Added 
directly to engine oil by the vehicle operator, service technician, or at the point of 
manufacture, this technology does not require engine modifications, and can be 
deployed for diesel, gas or hybrid technology vehicles, one time for the entire life of 
the engine.   
 
MotorSilk™ Engine Treatment has been proven to reduce the co-efficient of friction 
from an average of 0.13 for normal and synthetic oils, to 0.02; this allows for lower 
operating resistance.  According to the EPA, only approximately 15% of the energy 
from the fuel allows for the movement of the vehicle, as the rest is lost due to engine 
and drive-train inefficiencies.  Of the remaining 62.4% of ‘engine losses’, this 
solution decreases the friction to allow for significant improvements.  In both field 
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and laboratory evaluations, improvements in the engine have been measured that 
demonstrate a significant improvement in fuel efficiency, decreased emissions, and 
resulted in maintenance benefits for the operators of the engine.  
 
The MotorSilk™ Diesel Fuel Additive 
 
MotorSilk™ Diesel Fuel Additive is a formulated additive for Ultra Low-Sulfur 
diesel fuels (Sulfur has been reduced from 500PPM to 15PPM).  These fuels may 
cause premature pump and injector damage or failure due to the lack of lubricity 
which sulfur provides, and may also cause a drop in fuel economy of ½ MPG and 
power loss. The ‘Hydrated Boron’ molecules in the diesel fuel treatment provides a 
surface friction coefficient less that 0.01 while it protects 100% of the fuel system 
from the adverse affects of sulfur, corrosion and carbon. Any carbon or varnish 
deposits are permanently removed allowing for the highest injector performance 
which is the basic engine control regarding efficiency.  The Cetane number increases 
8-10 numbers for higher performance during ignition. Associated with higher Cetane 
fuels are easier startups, enhanced driving performance, better fuel combustion and 
less noise. Today’s engines are designed for 50 Cetane fuel and anything above that is 
usually a waste, at a level of Cetane 40, delayed ignition, noise, and fuel and power 
loss occur.  In addition detergency, corrosion protection and fuel stability are 
improved. Reduced starting time, reduced injector pump wear, and lower emissions 
and fuel consumption are byproducts of these features.  Designed to protect injectors 
and pump with a permanent Boric Oxide surface under 0.01 friction coefficient.  
 
 “Deposit control is a crucial part of brand differentiation strategies designed to 
enhance diesel engine performance and reduce emissions. Efficient operation of 
diesel engines depends on proper operation of the fuel injectors, so control of deposits 
in this critical area is necessary to ensure optimum performance, minimize fuel 
consumption, and control engine smoke”. – Chevron  
 
Product Benefits 
  

a) Eliminate diesel knocks and rough starts  
b) Easier cold starts at low temperatures 
c) Maintain the correct pressure rise rate in the combustion chamber 
d) Permanently remove any carbon, coke or varnish buildup 
e) Less emissions produced 
f) Better fuel economy of 8-10% plus as a result of a shortened ignition delay 
g) Cleanliness and lubricity 
h) Metal scarring dramatically reduced to fewer than 300 
i) Greatest surface lubricity available to ensure the highest performance and 

component life in the fuel system.      


