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RI I Memorandum

INTERNATIONAL

TO: Lauren Steele, (Environmental Engineer) U.S. Emrrental Protection Agency,
Office of Transportation and Air Quality (OTAQ)

FROM: Alex Rogozhin, RTI International.
DATE: January 28, 2011.

SUBJECT: Peer-Review of EPA’s “Economic Impacts of the Catgd Marine Rule on
Great Lakes Shipping” Study

1. Background

The U.S. Environmental Protection Agency's (EPAGHfice of Transportation and Air
Quality recently finalized regulations addressingissions from Category 3 marine diesel
engines and their fuels (the C3 Marine Rule, 8322R96, April 30, 2010). That rule contains
EPA’s coordinated strategy to address these emsdirough a combination of national and
international actions. As EPA developed the C3 MaRule, stakeholders from the Great Lakes
shipping industry expressed their concerns thaptbposed program, particularly the fuel sulfur
limits, would lead to higher operating costs foipshoperating on the Great Lakes. They further
commented that this would lead to a transportatrwmde shift away from ships and toward
trucks or rail, with concerns that the result coalttually be an increase in emissions—the
opposite of what EPA sought to accomplish. They atglicated that the increased operating
costs could lead to a source shift for the crusttede market and a production shift for steel
manufacturing, which would also adversely affect&i_akes shipping.

EPA did not change its final rule with regard tglymng the C3 marine engine standards
and fuel sulfur limits to the Great Lakes. In raspe to the comments, EPA performed an
analysis of the economic impact of the C3 MarindeRan Great Lakes shipping (“Economic
Impacts of the Category 3 Marine Rule on Great kaRhipping,” called “the EPA Report”).
The EPA Report includes an analysis of transpomatnode shift analysis, performed by ICF
International and Energy and Environmental Rese#@ss$ociates, LLC (EERA), and source
shift and production shift analyses performed byAEEPA submitted the Report for peer
review, seeking the reviewers’ expert opinion or thethodologies employed and analyses
presented in the report and whether the impacts eifielcts described reflect a solid
understanding of the effects of the C3 Marine RanieGreat Lakes shipping. RTI International
facilitated this peer review, and this memorandumtains a summary of the peer review results
as well as documentation of the peer-review process
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2. Description of the Peer-Review Process

EPA’s Office of Transportation and Air Quality casted RTI in October 2010 to
facilitate the peer review of the EPA Report titl&tonomic Impacts of the Category 3 Marine
Rule on Great Lakes Shipping.” EPA provided RTHam-comprehensive list of subject matter
experts from academia and the public sector (AppeAdof the performance work statement,
WA 2-05), and this served as a starting point fiehich RTI assembled the list of subject matter
experts. Even though EPA provided a non-comprekliensit of subject matter experts, the final
list of 16 potential reviewers was compiled by Rilithout consultation with EPA. To ensure
that the work would be completed in a timely mani®Fl contacted the potential reviewers
within a week of submitting the work plan and detered whether each expert would be able to
review the study during the period of performané€€l| selected three independent (as defined
in Sections 1.2.6 and 1.2.7 of EPAser Review Handbopkubject matter experts based on the
following criteria in order of importance: 1) expiee in subject matter, 2) diversity of
backgrounds of the reviewers as a group, and 3ilagudy to perform the review in the
stipulated time frame. When one of the initialglested reviewers later declined to participate,
RTI selected an alternate reviewer from the lisi@®fpotential subject matter experts. To make
the review process as credible as possible, RTIndid consult EPA in selecting the final
reviewers.

The selected reviewers possess a range of expiertisaritime operations, transportation
planning and logistics, economic analysis, envirental issues, and the effect of transportation
on economic development. Appendix A of this techhimemorandum provides the resumes
obtained from the selected reviewers. The selecegwers have sufficient knowledge in: 1)
economics, 2) water transportation, 3) transpamatogistics, and 4) regulation analysis to
evaluate the three methodologies (mode-shift arglgsurce shift analysis, and production shift
analysis) used in the EPA Report.

RTI provided each of the reviewers with a copyhef EPA Report. The reviewers were
also given a set of charge questions prepared byHERA as well as several supporting
documents (the list of additional documents proditte the reviewers is available in Appendix
F). The note along with the set of charge questsant from RTI to the reviewers is included in
Appendix B of this memorandum.

After 3 weeks of the review process, a telephonderence call was organized between
EPA, the reviewers, and RTI. The purpose of theptbne conference was to provide an
opportunity for the reviewers to discuss any questior concerns regarding the review material
and the expected deliverables. Some of the quessaddressed in this process are included in
Appendix C of this memorandum. Additionally, onktbe reviewers had further questions
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regarding the study. A second telephone conferaraeheld between EPA, the reviewer, and
RTI with the purpose to address those questionse t€lephone conference was documented,
and the log of the conference was later shared thghother reviewers. The log of the second
conference call is included in Appendix C.

RTI received the review reports from the reviewand forwarded the reports to EPA by
the requested date. The review reports includeddblponses to the charge questions and any
additional comments or recommendations. From eaciewer, RTI obtained a cover letter that
stated the reviewer's name, the name and addrebg/bler organization, the documents that
were received and reviewed by the reviewer, andtarsent of any real or perceived conflict(s)
of interest. These cover letters and the revigwnts are included in Appendices D and E of this
memorandum.

3. Summary of the Peer-Review Comments

The EPA Report consists of seven chapters anduwsaappendices. The reviewers were
asked to comment on the report as a whole butdesfon Chapters 2, 3, and the Appendices to
those chapters. Chapter 2 contains the analydiseopotential for transportation mode shift on
the Great Lakes as a result of compliance with Gla¢egory 3 rule. Chapter 3 contains the
analysis of the potential for source shift and picitbn shifts, as well as the emission impacts of
transportation mode shift, were it to occur. Tamainder of the EPA Report consists of general
information about EPA’s marine emissions contragram (Chapter 1) as well as information
specific to the Great Lakes with regard to estimhamission inventories (Chapter 4), estimated
air quality impacts and human health and welfameebts associated with the Category 3 rule
(Chapter 5), estimated compliance costs for Cate8oships on the Great Lakes (Chapter 6),
and an industry characterization (Chapter 7).

With regard to Chapters 2 and 3, the reviewersewasked to focus their reviews
primarily on the following issues raised by chaqgestions: 1) clarity of the presentation, 2) the
overall approach and methodology, 3) appropriaeméshe datasets and other inputs, 4) the
data analyses conducted, and 5) appropriatenege afonclusions. Reviewers organized their
review reports by first addressing each of the fssies mentioned above, and then providing a
list of page-by-page comments. This memorandunviges a summary of the comments
received from the three reviewers: Dr. Michael Bel@Nayne State University), Dr. Bradley
Hull (John Carroll University), and Mr. James Kry3exas Transportation Institute).

This memorandum is structured as follows: Sectidn@ovides an overview of all the
peer-review reports, Section 3.2 summarizes conmsnemtclarity and presentation of the EPA
Report, Section 3.3 summarizes comments on thalbagproach and methodology, Section 3.4
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summarizes comments on the appropriateness of dtesats and other inputs, Section 3.5
summarizes comments on the data analyses condi®¢eton 3.6 summarizes comments on
appropriateness of the conclusions, and SectiosuBrinarizes any other comments provided by
reviewers. Interested readers should refer to AgpeE for the full text of the comments.

3.1 Overview of the Reviewers’ Comments

The reviewers found the EPA Report to be compraterand well substantiated. With
respect toclarity of presentationthe reviewers generally noted that the EPA Repomvell
written and easy to follow.

With respect tanethodologythe reviewers commented that the methodology erhis
appropriate but had some suggestions about sorttee ahethodology assumptions. One of the
reviewers suggested improving mode shift analygisdidressing the impacts of a global trade
on three commodities (grain, steel coils, and doeta). Another reviewer suggested that a
cost-benefit analysis would have been sufficienustify environmental action.

Reviewers’ most substantive critique was of thguts to the analysis. All reviewers
emphasized the need for better documentation oeswithe inputs and further explanation of
how several other inputs were derived.

While the reviewers commented that thenclusionsdrawn from the study were
appropriate, they suggested providing further evtgeand explanation for some of them. One
reviewer suggested validating the applicabilityte assumptions in the real world by discussing
inputs, analysis, and conclusions of a subset ael€écted scenarios with the stakeholders.

3.2 Clarity of the Presentation

The reviewers generally noted that the EPA Remowell written and easy to follow.
The reviewers provided suggestions to improve diveeadability and clarity to a general
audience. Some of their suggestions are summanzhds section.

Dr. Belzer suggested changing wording and clarifygeveral passages in Chapter 3. For
example, he suggested attributing the argument tabounegligible increase in price of
commodities (except stone) to “down-market comjmetitin the last paragraph on page 3-13.
He also recommended providing a reference for aamagtion that “marine carriers have empty
backhauls” in the first paragraph on page 3-20aliinDr. Belzer suggested portraying marine
emissions in Table 3-9 on page 3-20 in the mann@las to locomotive emissions in Table 3-11
on page 3-22. He explained that it seems that lot@mand marine emission calculations are in
different denominations, and that makes it harcafogader to compare the two.



Technical Memorandum
January 28, 2011
Page 5

Dr. Hull suggested stating clearly early in the ER@port that the study addresses sulfur
limits only, because readers might question why anllfur limits are addressed in the EPA
Report, while the report also includes details o®,Mnd particulate matter. He proposed
clarifying the jurisdiction of the C3 Marine Ruland suggested adding a convincing argument
that ships are among the major contributors tausydbllution in the Great Lakes/St. Lawrence
region (he suggested providing a table that listfus emissions from ships, trucks, railroads,
automobiles, and manufacturers in the Great Lalkés)added that readers need to be convinced
that even though a majority of marine emissiong fallace in unpopulated areas, populated areas
are affected as well.

Dr. Hull also suggested clarifying “whether the Bag between Montreal and the mouth
of the St. Lawrence River will require 100% MDO”darequested to perform a due diligence
analysis to determine whether sufficient quantiGEMDO exist to support the C3 Marine Rule.
Finally, he suggested distinguishing clearly betwt® terms “rates” and “costs” throughout the
entire report.

Mr. Kruse mentioned that it would be helpful torgtardize the units of measures for
tons, as terms such as “tonnes,” “tons,” “metriastd and “short tons” are used throughout the
report. He suggested spelling out acronyms whew dine introduced in the report for the first
time, such as “BAU” on page 1-12. He recommendexyidmg explanation for the statement
“the analysis does not consider the transportadfaie grain from the farm to the silo” on page
2-9. Mr. Kruse also suggested stating the factithabme cases the origin/destination points are
not serviceable by rail in the beginning AppendixcAChapter 2 versus, as it stands now, at the
end of the report in the results section. Mr. Kraeenmented that the following two statements
were important and suggested adding them to theuéixe summary: 1) “The purpose of this
study is to examine whether an increase in fuetsctig Great Lakes shipping could lead to
transportation mode shift” on page 2-6, and 2))giamation of how the freight comparison was
conducted on page 2-16.

3.3 Overall Approach and Methodology

Overall reviewers concurred with the selected wadhogy. With respect to the
origin/destination pairs, Dr. Belzer raised a concthat the 16 routes that were used in the
analysis were not randomly selected from about &e€ suggested by the industry. He
mentioned that one potentially could assume thaf EBlected “the cases with [the] least
likelihood of modal shift.” However, Dr. Belzer argd that since 50 cases were proposed by the
industry that in general objects to the C3 MarindgeRall 50 cases were likely to “support [the]
contention that these shifts would occur.” Dr. Belzommented that “due to overwhelming
evidence, repudiating the notion that modal shdtild occur, it is unlikely that random selection
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would have yielded much different results;” andfimther mentioned that if there is any bias, it
is likely to be on the conservative (higher costlesDr. Belzer stated that it appears that EPA
“selected these cases systematically in an atterfpirly represent a cross-section of trips about
which the private sector was concerned.”

The other two reviewers suggested that clarificeti@re necessary for some of the
methodology assumptions. Dr. Hull suggested afdation on whether the rail routes used in
the analysis are “heavily traveled trunk-line ra&titand whether they involve multiple railroads.
He explained that though the shortest routes gpeaing, railroads might choose longer, even
circuitous routes to preserve the long haul to ¢fagneconomies of scale and to not have to share
the revenue with another railroad by having to aisether railroad for part of the way. Dr. Hull
further suggested explaining whether the routeseweatculated based on “cost of service” or
“value of service” and specifying which componentere included or providing a clear
definition of the calculation method. In his rewvieeport, Dr. Hull described both approaches,
and noted that in real life railroads use a “vabfeservice” rather than “cost of service”
approach.

Mr. Kruse commented that “the approach of lookirigoagin/destination pairs that
stakeholders thought might be affected was exdélldde also mentioned that based on
historical cargo flows, the “commodities that wecbosen were appropriate,” and “the
involvement of stakeholders was accurate and mghnih The fact that backhauls were
considered to be empty, in Mr. Kruse’s opinion, vaasassumption on the conservative (higher
cost) side. Finally, Mr. Kruse commented, the asialyfollowed “an appropriate trade-off
between accuracy and the level of effort.”

With regard to stone shipments, two reviewers ssigge that some additional
clarification is needed. Mr. Kruse recommendedhfer studying and providing an explanation
as to why some facilities used stone originatingaamuch longer distance, requiring ship
transportation, when stone from local quarries rbayavailable. Dr. Belzer noted that “if the
higher cost of fuel causes customers to source pheducts more nearby, then the products must
be close enough substitutes that they should aeeltisuch distances in the first place. In other
words, if close substitutes do not shift closemtseciety must be subsidizing excessive freight
transport distance, which would be a bad publidcgobecause the economics of the move
would not pay the full cost.” Dr. Belzer also segted EPA to consider quantitatively validating
the otherwise subjective statement about the stovadysis, that “the increase in number of
quarries is not substantial compared to the nurabguarries already located within this radius”
on pages 3-5 and 3-6.
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3.4 Appropriateness of Databases and Other Inputs

All three reviewers agreed on the need to explain bertain inputs for the analysis were
derived. Some of the key suggestions are presamthd section.

Dr. Belzer commented that datasets appear to bepttde by both EPA and the
industry, and seem as most appropriate for thiysisa Dr. Belzer suggested using an average
(or trend) price of marine fuel rather than singgar price, because “using the 2007 price has a
disadvantage of capturing non-random point in tirather than a trend.” He also made a similar
comment about diesel fuel price for trucks and sstgd using a long-term trend price.
However, he noted that using a lower price resumita “very conservative” estimate in the
analysis.

Dr. Belzer also mentioned that it would be helgtuktudy a coal-supply route from the
paper mill in Green Bay, Wisconsin (mentioned irafter 2); he suspected that the transfer cost
would not make viable a long part-rail/part-marimmeite. However, the route through South
Chicago might be inexpensive because of volumaahandled thus making the ton-mile cost
lower for a combined rail/marine route versus dmal route.

Dr. Hull sought clarifications on the rate/cost utg provided for the analysis by
Chrisman Dager. He reiterated that it should btedtalearly whether these inputs are in terms
of “cost of service” or “value of service.” If theputs are in terms of cost of service, it showdd b
explicitly noted what components were included it the source of the information was. If
the inputs are in terms of value of service, itidtdde noted how they were estimated and what
the source of the information was.

Mr. Kruse suggested providing a source for the ifipeengine marine fuel oil
consumption, and how the assumed propulsion powas derived. He also suggested the
following:

- updating the Great Lakes basin profile with moient data (if available) in Chapter
2, Appendix A, Table 13;

- stating the sources for following variables: Auxilf Engine Power, Auxiliary Engine
Load Factor in Port, and Rail Energy Intensity ima@ter 2, Appendix A, Table 16;

- justifying the assumption that a vessel would kedém to 85% of its capacity (this
assumption directly affects unit freight costspmpendix A,

- verifying the depth of ports located on the Greakés (this assumption also directly
affects unit freight costs); in Mr. Kruse’s expeite, the Corps of Engineers’ Port
and Waterway Facilities data are not reliable forrdand waterway system;
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verifying the truck load assumption of 43 shortgoii the quarry is located in the
United States; and

verifying the assumption that the Algoma facilitgluded in the analysis does have
the ability to receive iron ore by rail, and prawg the source of the assumption that
“80% of the delivered iron ore costs, is the iroa cost at the mine.”

3.5 Data Analysis Conducted

In general, all reviewers agreed that transponmtatmode shift, source shift, and
production shift analyses performed were straightfod, appropriate, and adequate. Dr. Belzer
commented that the mode, shift, and productionyaealwere appropriate. Dr. Hull commented
that the analysis was straightforward and partitpthe crushed stone analysis was “quite good,
though it would still benefit from a review of thkaderlying data sources.” Dr. Hull commented
that the coal analysis could have been more théraungl the steel and supplementary analyses
should be revised to incorporate a global perspecti

More specifically, Dr. Hull made the following conemis with regard to stone, coal,
steel, and supplementary portions of the mode ahétysis:

Stone Several simplifying assumptions were made andl neebe validated. These
assumptions include the use of theoretical tramapon cost from origin to

destination, the assumption that highways were taaight line,” the fact that

Michigan specialty stone replaces local quarry etton for ton, and the fact that
heavy trucks are allowed on highways.

Coal: The explanation of this portion of the analysiswather confusing, and could
benefit from further explanation in simpler terms.

Steel Since steel is a vital industry in the Midwestcan benefit from an expanded
analysis. One of the assumptions made in the sisaly that coal supplied to Great
Lakes by marine route is used in steel productidgrile in reality it is almost always
used by power plants.

SupplementaryThis portion of the analysis is generally comipell but requires
adding grain backhauls and a wider (worldwide) ratplace.

Mr. Kruse thought the analysis was “appropriate addquate” with the exception of
concern why some facilities do not use stone frocall quarries (See Section 3.3, above).
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3.6 Appropriateness of the Conclusion

In general, the reviewers commented that the cemis drawn in the EPA Report were
appropriate. Dr. Belzer commented that concluswee adequate based on the information that
was analyzed, and that cost increases due to alfiaelge would be lost in the noise of price
changes and would not cause the shifts in question.

Dr. Hull suggested that EPA expand on the repamrmoenting that “with the Great
Lakes industries on the decline, the study neea®msider the global marketplace and present
potential import/export opportunities.” Also, sintke EERA model is theoretical, and the
assumptions may differ from the actual routes atds; Dr. Hull encouraged a final validation
of the model by gaining stakeholders’ input andspective about a subset of 16 selected
origin/destination routes. Dr. Hull also notedttirareality the railroads and marine operators
price their services based on value of service,easth though the analysis shows that no modal
shift will occur, the higher priced marine fuel camsult in “less business overall, as
manufacturers shift production away from the Giedtes toward lower cost supply sources.”

Mr. Kruse thought the conclusions were appropraatée justified given the data sources
and inputs used in the analysis.

3.7 Other Comments

In addition to the comments on the charge questithesreviewers also provided other
suggestions and comments, which are summarizéusiséction.

Dr. Belzer commented that even though transportatrmde shift, source shift, and
production shift analyses are of a concern in tHeAEReport, from an economic and
environmental standpoint “these shifts would berelyt acceptable and in many cases more
efficient,” especially considering that the sodidtanefits in this case exceed costs by anywhere
between 30:1 and 100:1. Dr. Belzer suggestedtiiese impacts can be examined through the
use of a broad type of macroeconomic model, sudhasncorporated in REMI and IMPLAN
would be adequate to perform a full cost-benefélygsis. Dr. Belzer also commented that truck
and locomotive industries already endure the coSwwitching to low-sulfur fuel that resulted
from higher fuel prices and restrictions. He argtieat actions to preserve air quality should
affect all transportation modes. Thus, if maritimector were not required to comply with
cleaner fuel regulations, the society “risks suiagndy marine sector over others, contributing to
economic inefficiency and social inequity.”

Dr. Hull urged EPA to include in the analysis tingpact of the global marketplace on
three commodities in the Great Lakes region:



Technical Memorandum
January 28, 2011

Page 10

Grain: Grain from the Midwest is shipped via three miaiates: by ship through the
Great Lakes/St. Lawrence, by rail to the U.S. Wesast for loading on ships to
China, and by river barge down the Mississippi Rifee export from New Orleans.
These routes likely depend on transportation rated,small rate changes might have
major impacts on the choice of route. As statedpof:26, almost 70% of grain
shipments on the Great Lakes are destined for gxpoithis might be a commodity
that should be analyzed explicitly.

Steel Coils Break-bulk ships (typically operated by FedNawlsBeam, and
Wagenborg) export steel coils from Northern Eurdpe crossing the Atlantic,
transiting the Seaway, and discharging partial@sgg Cleveland, Detroit, and Burns
Harbor. These ships are then loaded with grairherbackhaul trip to Europe. Thus,
it is important to address whether requiring a asew-sulfur fuel would: 1) make
deliveries of steel coils on their way to the Usitstates through the Seaway less
economically attractive, shifting it to East Copstts for an overland rail/truck route,
and potentially causing more emissions from raithis and 2) make backhaul
deliveries of grain less available, thus makingivéey of steel coils less
economically attractive, and causing the routessiift inland, causing higher
emissions from rail/trucks.

Containers Containerships transit the Seaway as far as Mahand then are loaded
on trucks and rail for delivery, with approximatdialf of the containers going to
Canada and half going to the United States. Cuygpians are underway to extend
container deliveries into the Great Lakes by watkmrctly through Europe or by

loading containers on feeder ships or barges inthah or Halifax (the ports of

Cleveland, Toledo, Erie/Conneaut, and Oswego aee itlterested ports and
Wagenborg, Great Lakes Feeder Lines, and McKelilinamare the interested
carriers). If realized, these plans would lower, S0, and particulate emissions by
replacing rail and truck deliveries from Montrealdahe East Coast. It is important to
study whether requiring use of low-sulfur fuel wdumake these plans less
economically attractive.

Mr. Kruse mentioned that one facet that is misgnogn the analysis is the concept of
equity, i.e. placing low-sulfur fuel requirements the truck and locomotive industries but not
on the marine would represent an indirect subsidié marine industry.

10
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MICHAEL H. BELZER, PhD
Wayne State University
College of Liberal Arts and Sciences
656 W Kirby, 2074 Faculty/Administration Bldg.
Detroit, Ml 48202
(313) 577- 3345
michael.h.belzer@wayne.edu

BIOGRAPHICAL SUMMARY:

Michael H. Belzer is Associate Professor in the &apent of Economics of the College of
Liberal Arts and Sciences at Wayne State Universigyalso is Associate Director of the Alfred
P. Sloan Foundation's Trucking Industry Prograne, @inmore than twenty Sloan Industry
Centers. The Trucking Industry Program focusesweking industry operations, regulation,
industrial organization, and industrial relatioasd Dr. Belzer directs its Trucking Industry
Benchmarking Program. He serves as Chair of thesp@rtation Research Board Committee on
Trucking Industry Research, as a member of theght&ystems Executive Board, and as a
member of the Committee on Freight Economics argliRéon as well as a member of the
Truck and Bus Safety Committee. Additional currietgrests include labor policy, industrial
organization, and the role of transportation inrexgoic development.

DEPARTMENT/COLLEGE:
Department of Economics, College of Liberal Artsl &@ctiences

Departmental web pagpttp://www.clas.wayne.edu/unit-faculty-detail.asp@&tylD=595

PRESENT RANK & DATE OF RANK:
Associate Professor, since September 1, 2000.
WSU APPOINTMENT HISTORY:

Year Appointed/Rank: September 1, 2000, as Assoéiatifessor

Tenured in 2004 as Associate Professor of UrbarLabdr Studies in the College of Urban,
Labor, and Metropolitan Affairs (CULMA)

With closure of CULMA on September 30, 2005, tergnanted in Department of
Interdisciplinary Studies, College of Liberal Aesd Sciences

With dissolution of the Department of Interdisaary Studies on September 30, 2007,
tenure granted in Department of Economics, Colt#daberal Arts and Sciences

Academic Director, Master of Arts in Industrial Rebns Program
September 1, 2000 — October 15, 2003
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EDUCATION:

Baccalaureate: A.B. College of Arts and Scien€esnell University, 1972

Graduate: M.S. Graduate School, Cornell Univerdi®90 (Ithaca, NY)
Ph.D. Graduate School, Cornell University, 1983aca, NY)
(Studied at New York State School of Industaiati Labor Relations)

Major: Collective Bargaining, Labor Law, and Labdistory
Minors:  City and Regional Planning/ Human Rese Studies/ Research Methods

SELECTED PUBLICATIONS:

Book Chapters:

1. “Labor and Human Resources in the Freight Industdychapter inintermodal Freight
Transportation Lester Hoel, Genevieve Giuliano, and Michael Megéitors. Publisher:
Eno Transportation Foundation, Inc. Forthcoming.

2. "The Next Move: Metropolitan Regions and the Transfation of the Freight Transport
and Distribution System." With Susan Christophersgotdrban and Regional Policy and
Its Effects edited by Nancy Pindus, Howard Wial, and HaroldiWan. Brookings
Institution Press. 2009.

3. “The Effects of Trucking Firm Financial Performarme Safety Outcomes.” With Marta
S. Rocha and Daniel A. Rodriguez. Tiransportation Labor Issues and Regulatory
Reform James H. Peoples and Wayne K. Talley eds. Résgaficansportation
Economic Series. Rotterdam, The Netherlands: Es&agience Publishers, 2004, pp.
35-55.

Peer-Reviewed Journal Articles Published:

1. "Environmental determinants of obesity-associatedomity risks for truckers." International
Journal of Workplace Health Management. With YorgApostolopoulos, Sevil S6nmez, and
Mona M Shattell, In press.

2. “Worksite-Induced Morbidities Among Truck Drivens North America: A Comprehensive
Literature Review.” With Yorghos Apostolopoulos V8&6nmez, and Mona M. Shattell.
American Association of Occupational Health NurfgeSOHN] Journal Vol. 58, No. 7, 2010:
pp. 285-96.

3. "Empirical Evidence of Toll Road Traffic Diversi@nd Implications for Highway Infrastructure
Privatization."” With Peter F. SwaRublic Works Management & Policyol.14, No. 4 (April
2010): pp 351-73.

A-2



BRADLEY HULL, PhD
Associate Professor and Reid Chair
Department of Management, Marketing, and Logistics
John Carroll University
University Heights OH 44118
(216) 397-4182
bzhull@jcu.edu

LOGISTICS MANAGEMENT EXPERT with well-developed magement skills and proven
ability to control costs, maximize service levetglduild profitable national and international
logistics operations.

« Recognized as a leader in oil/chemical industryskics and strategic planning issues.

« Creative problem solver, known for ability to cigaty overcome obstacles and
develop innovative solutions for difficult logisigproblems.

« Highly effective in utilizing logistics to enhancearketability of company assets.
« Broad base of industry contacts and an up-to-dadevledge of market conditions.

Core Competencies:
Supply Chain Management Operations Managemedperations Planning
Distribution Management Operations Research Carrier Selection / Negotiation
Emergency /Haz-Mat Response Fleet Management Total Quality Management
Inventory Management Customer Service Warehouse Management

BIOGRAPHICAL SUMMARY

1. Previously employed by British Petroleum fory2®irs in a wide variety of logistics and
supply chain positions. In these positions | staed delivered chemicals, petroleum, and
petroleum products, both domestically and inteomeily by rail, truck, barge, pipe, and ship.

2. For the past 11 years | have been a professahat Carroll University where | research
transportation topics and teach courses in logistied operations management. More recently, |
also worked on a part-time basis for the Port @v€land developing new business. In addition,
| was hired by NEOTEC (Northeast Ohio Trade andnBoaic Consortium) to perform the
"Northeast Ohio Logistics Infrastructure Study" atihican be found at
www.neohiotransportationupdate.com or www.neotec.or

3. | hosted three seminars on campus in the past ¥each was attended by more than 250
business people. The first was titled "The Grestds/St Lawrence Marine Highway, Fitting the
Pieces Together," and the second was titled "Nagih®hio Logistics Infrastructure.” The
recent August 30th seminar is the second annudirigrithe Pieces Together" seminar. These
seminars have led directly to decisions to 1) egpail access to the Port of Cleveland, 2)
reexamine the feasibility of a cross lake ferryd &y reexamine the feasibility of a
Cleveland/Montreal scheduled waterborne service.

4. Through my efforts, John Carroll University Heesen accepted a member of the Great Lakes
Maritime Research Institute and the Great LakeditGwa
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Professional Profile

Education

University of Pennsylvania, BS in Mathematics
Stanford University, MS in Operations Research
Case Western Reserve University, PhD in Operattmsearch

Experience

JOHN CARROLL UNIVERSITY - Cleveland, Ohio
Associate Professor of Management (2007-present)

Teach undergraduate and MBA courses in Logisticangportation, Operations
Management, MIS
Assistant Professor of Management Information Systas (1999-2007)

Teach undergraduate and MBA courses in MIS, ERRe8)s Operations Management,
and Logistics

BP OIL COMPANY - Cleveland, Ohio
Logistics Expert (1997-1999)

Functioned as logistics expert, supporting openatguch as Refinery Supply, Alaskan
Trading, International Oil Trading, Exploration,rirenals and Chemicals. Develop
flexible, cost-effective distribution channels BP’s business units.

Developed new crude oil and finished product supplyes, when BP sold one
refinery and greatly modified another. Logisticgpenditures exceed $150,000,000
per year.

Persuaded BP to spend $1million to improve a teamnesulting in $2million/year
savings, and a partnering offer, due to its newdolagistics potentialCompleted
similar projects at other terminals.

Identified and resolved a persistent crude oil aombation problem. $2 million
annual savings.

Avoided a “last minute” sale of $9 million worth crude oil (in transit to one of our
refineries during a fire). ldentified unique methafdsupplying the burned refinery
with intermediate feedstocks.

Published monthlyPipeline News"newsletter for three years.

Provided consulting services to the Canadian gawent.

Alaskan Oil Logistics Mgr. — Lower 48 and Panama(1988-1997)

Managed $100,000,000-$300,000,000 in annual lagistkpendituresManaged the
flow of Alaskan Oil to mid-continent markets aload 2,000 mile long supply chain (via
crude oil tanker deliveries through Panama and ¢oass country pipeline networks).
Responsibilities included: tanker and pipelineesitHing, inventory management,
customer service, new account development, andtyjeahtrol. Managed BP’s
operations at four crude oil terminals.
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Increased customer base by 25%, cut inventori€5Bfy, and cut transportation costs
by 20%.

Customer deliveries 99% on time and within speatfan.

Developed 10-15 new customers for Alaskan crudkemmid-continent.

Extended our marketing area by utilizing uniqueslesoof transportation.
Successfully avoided many “last minute” sales afleroil, during multiple logistics
disruptions

Increased BP’s market share by helping competitodsiow cost routes to other
markets.

BP OIL COMPANY AND BP PIPE LINE COMPANY - Clevelan®hio
Logistics Consultant / Mgr. Computer Resources(1986-1988)

Provided logistics consulting services; developedtiple crude supply routes for BP’s
five refineries.

Resolved a 10-year raw materials bottleneck at Bels Orleans refinery.
Developed access routes from BP’s Los Angeles gup to four independent LA
refiners.

Developed thdirst use of laptop computers for pipelines (softwags wold to
Exxon).

BP CHEMICALS - Lima and Cleveland, Ohio
Director of Logistics (1978-1985)
Managed $100,000,000 in annual logistics expendguCoordinated the distribution of
20 product lines. Assumed responsibility for planxghand day-to-day operations (i.e.,
transportation, storage, fleet management, privatking, emergency response, export
and hazardous materials regulation). Utilized midtiransportation modes, including
rail, truck, barge, pipeline and ship. Directed\aiiés of more than 100 trucking
companies, a fleet of 1000 rail cars, 15 tractaildrs, and 30 storage facilities.

Supervised and directed a staff of 30, and managdkk®,000,000 budget.
Coordinated daily shipping operations (from ordargthrough physical delivery),
and achieved a 99% on-time performance; additipmafponsible for emergency
response to hazardous situations.

Managed a 1000 rail car fleet in the U.S. and a&@0rail fleet in Europe.

Planned and negotiated rates and service commismgtiit tank car suppliers,
railroads, trucking companies, barge lines and mceariers.

Negotiated warehousing facilities for chemicalshie U.S. and Europe.
Successfully implemented logistics innovations thgiroved system performance.

SOHIO - Cleveland, Ohio
Management Science Specialis1973-1977)

Developed linear programs and computer simulationa wide variety of logistics
issues critical to the company’s growth and succgsss/ed as member of six-person
team ($500,000,000 project) that selected a cridarder fleet, developed supertanker
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port, and identified market for Alaskan oil follavg development of the Alaskan oll
field.

OTHER EXPERIENCE (1986-1999)

Lecturer - John Carroll and other local Universities. Treagening MBA courses in
Operations Research and Operations Managementitifpait

Selected Publications

Hull, B., “Supply Chain Mythology”, submitted todtDecision Sciences Journal

Hull, B., “Northeast Ohio Logistics Infrastructugtudy.” Sponsored by NEOTEC, January
2010,www.neohiotransportationupdate.com

Hull, B., “Frankincense and Myrrh — the Oldest GibBupply Chain?Journal of
Macromarketing VVol. 28, No. 3, 2008, pp. 275-289.

Hull, B., “Have Supply (Driven) Chains Been Forgot?,” International Journal of Logistics
Management, 16.2 (2005): 218-36.

Hull, B., “Oil Pipeline Markets and Operations,”ufoal of the Transportation Research Forum,
44.2 (2005): 111-25. [2] (Fall Issue).

Hull, B., “The Role of Elasticity in Supply ChaireRormance”nternational Journal of

Production Economigs/ol. 98, Issue 3, Dec. 2005, pp. 301-314

Grenci, R. and B. Hull, “New Dog, Old Tricks: ERRd the Systems Development Life Cycle”,
Journal of Information Systems Educatidol. 15, No. 3, (Fall 2004), pp. 277-287.

Hull, B. “A Structure for Supply Chain Informatidflows and its Application to the Alaskan
Crude Oil Supply Chain,.ogistics Information Managemerit5,1,2002.

Ten editions oPipeline Newsa pipeline industry newsletter, which | wrote alstributed to
100+ colleagues and customers.

Hull, B., “How to Make a Logistics Partnership Wgrkransportation and DistributionJune
1989.

Hull, B., TE Moroni, DL West, “Automating Liquid ne Shipping DocumentationPipeline
Industry,May 1987.

Hull, B., TE Moroni, GE Shetler, DL West, “Automagj Flow of Pipeline Shipments
Documentation,’Proceedings of the American Petroleum Institutef€mmce April 1986.

Hull, B., TE Moroni, DL West, “Adapting Small Comfars to Pipelines,PipelineDigest,
October 1986.

Hull, B., “Two Algorithms for Matroids” Discrete Mathematigs/ol. 13, No 2, October 1975.
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C. JAMES KRUSE
Director, Center for Ports & Waterways
Texas Transportation Institute
701 North Post Oak, Suite 430
Houston, TX 77024
Phone: (713) 686-2971
Fax: (713) 686-5396
j-kruse@ttimail.tamu.edu

BIOGRAPHICAL SUMMARY

Mr. Kruse is the Director of the Center for PortsdaWaterways at the Texas
Transportation Institute (TTI). He is responsifde identifying research and extension needs in
the port community and mobilizing resources to nleese needs.

He served in a senior executive capacity for nieary at the Port of Brownsville (1988-
1997), Texas (eight years as port director), whegeled a successful effort to acquire a
Presidential Permit for an international bridgenliéwing his service at the Port of Brownsuville,
Mr. Kruse worked as a Regional Program ManageiHuster Wheeler Environmental’'s Ports
Harbors & Waterways Program and assisted on plategk projects around the country.

Mr. Kruse has acquired a strong transportati@nmihg background, having served on
numerous local, state, and national boards andftasks. He was an active participant in the
development of long range plans for a seaport amubré in South Texas, he has worked on
statewide issues in Texas, he has participatedide transportation organizations, and he has
assisted ports from Corpus Christi to New York wallhnning and environmental issues. Mr.
Kruse is bilingual (Spanish/English) and has workeda number of projects in the Latin
American region.

EDUCATION

MS, International Business and Human ResourcesstdnowBaptist University, 2000.
MBA, Accounting and Finance, University of Kansa877.
B.A., Business Administration, Mid-America Nazardsiversity, 1975.

RELEVANT EXPERIENCE

Texas Transportation Institute, Center for Port¢/&terways (2002 — Present). Director, Center
for Ports and Waterways

As Director of the Center for Ports & Waterwaysnary focus is on acquiring research
contracts for the organization and directing tlesearch.

» Technical Analyst Provided technical assistance to Puerto RicoG@aat Program in
evaluating issues raised by the Environmental Imttement for the proposed Port of the
Americas

» Technical Analyst Prepared comments for Port of Chicago regarlding use options

» Organizer Organized the 2004, 2006, and 2008 Texas Pod&\saterways Conference co-
hosted by Sea Grant and the Center for Ports aridriiays
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Research AnalystGathered information on Liquefied Natural Gagart terminals and
presented to Sea Grant agents and state legistedorsarious states

Investigator Panama Canal Dry—Bulk Market Segment Peer Re{iRmsearch funded by
Panama Canal Authority, 2003)

Principal Investigator Analysis of Start-up Cross-Gulf Shipping Activitrdgth Mexico Since
1990: Problems and Opportuniti€Research funded by Southwest Region University
Transportation Center, 2004)

Principal Investigator Effect of Security Requirements on Port InfrasuietDevelopment
and Funding(Research funded by Southwest Region Universitygpartation Center,
2005)

Principal Investigator Analysis Of U.S.-Mexico Border Trade Targets Bbort Sea
Shipping(Research funded by Gulf Ports Association of theeAcas, 2006)

Principal Investigator Container on Barge Market Analysis — TaglR&search funded by
private industry, 2006)

Principal Investigator Environmental Impacts of Modal Transportation Stithase |
(Research funded by Maritime Administration, 2006)

Principal Investigator The Value of Texas Seaports in an Environmentaréésing Global
Trade (Research funded by Texas Department of poategion)— (Research funded by
Texas Department of Transportation, 2007)

Principal Investigator A Modal Comparison of Domestic Freight Transptdia Effects on
the General Publi¢Research funded by US Maritime Administration &tadional
Waterways Foundation, 2007)

Principal Investigator Short Sea Shipping Initiatives and the ImpactshenTtexas
Transportation SysteffResearch funded by Texas Department of Transjpmte2007)
Investigator: Study for the Development of a National Competitgs Pac{Research
funded by Secretariat of Communications and Trartapon, Mexico, 2008)

Principal Investigator An Analysis of Harbor Master Positions in Cargo BqResearch
funded by Port of Houston Authority, 2008)

Principal Investigator LockAnd Dam Non-Navigation Beneficiary Sty@8esearch funded
by National Waterways Foundation, 2008)

Principal Investigator Development of Potential Policies and IncentiteeBncourage
Movement of Containerized Freight on Texas InlaradléWwaysResearch funded by Texas
Department of Transportation, 2008)

Investigator Emerging Trade Corridors and Texas Transportaftdanning(Research
funded by Texas Department of Transportation, 2009)

Investigator: Protecting Waterways from Encroachmé@Research funded by Texas
Department of Transportation, 2010)

Principal Investigator North American Marine Highway Operatio(Research funded by
National Cooperative Freight Research Program, spramation Research Board, 2010)
Principal Investigator Transportation Rate Analysis For The Gulf Intracah$Vaterway —
West(Research funded by the US Army Corps of Enginers0)

Principal Investigator Modal Comparison of Greenhouse Gas Emiss{&esearch funded
by the National Waterways Foundation, 2009)

Principal Investigator Metropolitan Planning Organization (MPO) Maritimafbrmation
Needs StudyResearch funded by Marine Highways Cooperativgiara, 2010)
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» Principal Investigator Analysis of the Effects of Lack of Channel Mainte@aDredging
(Research funded by Port of Houston Authority ,01
» Principal Investigator Update to “A Modal Comparison of Domestic Freigimansportation
Effects on the General Publi¢Research funded by National Waterways Foundation—
Research in Progress)
» Principal Investigator Transportation Rates & Closure Response Resea@dicasieu Lock
(Research funded the U.S. Army Corps of EngineersseRBrch in Progress)
* Active Memberships:
1. Transportation Research Board Committee on Pod<Cémannels
2. Transportation Research Board Committee on Marmar&hment
3. Transportation Research Board Committee on InlaateYWays
4. Harbors, Navigation and Environment Committee, Anasr Association of Port
Authorities
Texas Ports Association
Houston-Galveston Area Maritime Security Committee

o o

Foster Wheeler Environmental Corporation, (1997-20)0 Regional Program Manager,
Ports, Harbors & Waterways Program

Project ManagerGulf Intracoastal Canal Association, Verificatidémalysis of Economic Impact
of Lower Laguna Madre Reach of GIWR002.

Project ManagerBP Refinery (Amoco Oil) Navigation Project PermmtaDevelopment
Assistance (Texas City2001-2002.

» Business Development Lead & Project Team Membkine Department of Transportation
Dredging Management Action Pla2Q01

» Project ManagerPort of Texas City Disposal Area Management Pldrmgde 11,2001

» Task ManagerPort Authority of New York & New Jersey, Analygi©pportunities and
Issues for Nearshore Fills for Terminal Expansi2@00.

» Project ManagerPort of Houston Authority, Administrative and Ovght Assistance with
Alexander Island Spill Cleanuft999-2000.

» Project ManagerPort of Texas City Disposal Area Management Pldmde 1,1999

* Project ManagerPort of Corpus Christi, Assumption of Maintenancelsis, Rincon
Canal Systent,998.

» Project ManagerPort of Pascagoula (MS), Project Management forddieg and
Infrastructure Improvement$997-1999.

In addition to his project activities, Mr. Kruse svine regional Business Development Manager
for Ports, Harbors, & Waterways opportunities, asdisted on many proposals both nationwide
and in foreign countries.

Port of Brownsville, TX, (1988 — 1997)General Manager & Port Director

As Port Director, served in a wide variety of fuootl areas:

* Was appointed by Gov. Ann Richards to Texas/MeRiathority

e Supervised planning, design, and implementatid®l60 million in improvements to the
Port facilities
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* Engaged in extensive public relations efforts idolg newspapers, radio, TV, magazines,
seminars, speaking engagements, and special campaig

* Re-evaluated and redesigned organizational streegmoducing new job descriptions,
procedures, and policies

* Wrote the Port’s long range plan

* Worked extensively with business leaders and StadeFederal Government officials in U.S.
and Mexico on legislative and economic developnmegiters

Major project activities included:

» Project ManagerPermitting and Project Development for New Interoiaal Bridge
Crossing between Brownsville, TX and Matamoros, dldipas, Mexico1990-1997.

* Project CoordinaterChannel Deepening Project, Brownsvilles, 1989-1995.

» Project CoordinaterMexico Intracoastal Waterway, Analysis and Relaiwith Mexican
Government1993-1997.

» Project ManagerAcquisition and Installation of Drydock for Port Bfownsville, TX1994-
1996.

» Project OversightProvided project oversight for railroad relocatioew dock construction,
and rehabilitation and reconstruction of docks avadls for the shrimping industry.

» Leqislative Testified before a number of U.S. Congressi@mhmittees and Texas
legislative committees on a variety of issues.

During tenure at Port of Brownsyville, served on filowing Boards/Committees:

» Texas Border Transportation Technical Advisory Cattea (TxDOT)

* Economic Development Subcommittee of the StateWwrdasportation Plan Committee for
development of the 1994 Texas Transportation Plards Department of Transportation)

* American Association of Port Authorities, Boardfectors

* Gulf Ports Association of the Americas

* Long Range Plan Committee for Brownsville/Southréddland International Airport

* Long Range Plan Committee for Brownsville Navigatioistrict

Arthur Andersen & Co., (1977-19805enior Analyst, Management Information Consulting
Division
Designed, installed, and revised several accounting systems for use in oil and gas industry in Texas and

Mexico. Worked one and one-half years in Mexico City (1978-1980) on project for Petroleos Mexicanos

SELECTED PUBLICATIONS

J. Mileski, R. Thrailkill, K. Haupt, J.J. Lane, W.McMullen, J. Gunn, C.J. Kruse, D.H.
Bierling, L.E. Olson, J. Huang, P.-. Lorente. Pctitegy Waterways from Encroachment. 0-6225-
S. Texas Transportation Institute, College Stafiof, 2010.

J. Mileski, W.T. McMullen, R. Thrailkill, J. Guniik. Haupt, C.J. Kruse, J.J. Lane, D.H.

Bierling. Recommendations and Guidelines on Shoedllevelopment and Hazards to
Navigation. 0-6225-P1. Texas Transportation IngjtCollege Station, TX. December 2010.
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J. Mileski, R. Thrailkill, K. Haupt, J.J. Lane, W.McMullen, J. Gunn, C.J. Kruse, D.H.
Bierling, L.E. Olson, J. Huang, P.-. Lorente. Arsatyand Recommendations on Protecting
Waterways from Encroachment. 0-6225-1. Texas T@mation Institute, College Station, TX.
August 2010.

C.J. Kruse, C.A. Morgan, N. Hutson. Potential ReSand Incentives to Encourage Movement
of Containerized Freight on Texas Inland Waterw@yS937-1. Texas Transportation Institute,
College Station, TX. March 2009.

C.J. Kruse, N. Hutson, C.A. Morgan. Guidebook: Rt& Policies and Incentives to Encourage
Movement of Containerized Freight on Texas Watesnv8y5937-P1. Texas Transportation
Institute, College Station, TX. February 2009.

C.J. Kruse, J.C. Villa, D.H. Bierling, M.S. Tertd, Hutson. Short Sea Shipping Initiatives and
the Impacts on the Texas Transportation System. BSB95-S. Texas Transportation Institute,
College Station, TX. 2007.

C.J. Kruse, J.C. Villa, D.H. Bierling, M.S. Tertd, Hutson. Short Sea Shipping Initiatives and
the Impacts on the Texas Transportation Systermhriieal Report. SWUTC. 0-5695-1.
Southwest Region University Transportation Cenftexas Transportation Institute. December
2007.

C.J. Kruse, A.A. Protopapa, L.E. Olson, D.H. BiegliA Modal Comparison of Domestic
Freight Transportation Effects on General PublinaFReport. TTI-2007-5. Texas
Transportation Institute, College Station, TX. Deber 2007.

C.J. Kruse, J.C. Villa, D.H. Bierling, J.M. Soldrerra, P.-. Lorente. Container on Barge Market
Analysis - Task 1. April 2006.
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RI I Memorandum

INTERNATIONAL

TO: Michael H. Belzer, PhD (Wayne State University)
Bradley Hull, PhD (John Carroll University)
James Kruse (Texas A&M University)

FROM: Alex V. Rogozhin (RTI)
CC: Dileep K. Birur (RTI); Michael P. Gallaher (RTIl);duren Steele (EPA)
DATE: December 1, 2010

SUBJECT: Charge Questions for Peer Review of Economic Irtgpaicthe Category 3
Marine Rule on Great Lakes Shipping.

Thank you for agreeing to review the enclosed rgptiEconomic Impacts of the
Category 3 Marine Rule on Great Lakes Shipping.”

EPA'’s Office of Transportation and Air Quality rexthy finalized regulations addressing
emissions from Category 3 marine diesel enginesthaead fuels (the C3 Marine Rule, 83 FR
22896, April 30, 2010). This rule contains EPA’®©adinated strategy to address these emissions
through a combination of national and internatioaetions. As EPA developed the C3 Marine
Rule, stakeholders from the Great Lakes shippimystry expressed their concerns that the
proposed program, particularly the fuel sulfur tsniwould lead to higher operating costs for
ships operating on the Great Lakes. They indicttat this would lead to a transportation mode
shift away from ships and toward trucks or rail,iethcould increase emissions overall by
moving to less efficient ground transportatiorilhey also indicated that the increased operating
costs could affect the market for crushed storegitey users to change their source from stone
transported from the upper Great Lakes to locatripga In addition, there was concern about a
possible production shift for steel manufacturingl &lectricity generation, which would also
adversely affect the Great Lakes shipping sect#lithough EPA did not change its final rule
with regard to applying the engine standards armd $ulfur limits to the Great Lakes, EPA
included several provisions to address these coacand indicated that it would perform an
economic impact analysis of the rule on Great Lakegping. The attached report contains that
analysis. We are submitting this document to yaruaf peer review of the methodology, and the
validity of the data and assumptions that go ihto i

EPA has provided direction and charge questionshigrreview and these are included
below. A teleconference call will also be arrangedthat EPA can respond to questions from
individual reviewers on the material that was pded for review. The completed review reports
are to be furnished to RTI by January 12, 2011.

Elements to be addressed in the Charge to the Rewiers of the Report on “Economic
Impacts of the Category 3 Marine Rule on Great Lake Shipping.”

The report looks at three aspects of EPA’s recamtegory 3 marine rule raised by
stakeholders with respect to the application ohgént fuel sulfur limits to ships that operate on
the Great Lakes. Specifically, the report examiméether higher fuel costs associated with
switching from heavy-fuel oil to distillate fuel Wiresult in transportation mode shift, source
shift, or production shift.

B-1



Three separate methodologies are used for the sesalyrhe transportation mode shift
was performed by ICF Int'l. with EERA, and usesoaite-based approach. The source shift
analysis was performed by EPA and uses a competiéigius approach. Finally, the production
shift was performed by EPA and uses a retail regeapproach.

The report also contains information on EPA’s eated emission inventories (Chapter
4), air quality impacts and human health and welfsenefits (Chapter 5), costs (Chapter 6), and
industry characterization (Chapter 7). Howeverséhehapters are included in the report for
information purposes only and we are not askingtgaeview them.

We request that your review primarily focus on:clgrity of the presentation, 2) the
overall approach and methodology, 3) appropriaméshe datasets and other inputs, 4) the
data analyses conducted, and 5) appropriatenesbeotonclusions. For this review, no
independent data analysis is required, nor is quired that you duplicate the results. The
appendices to several chapters of the report comteiailed information about the analysis,
including contractor reports where relevant. Youymaed to review and comment on these
appendices as part of the peer review of the repepecially Appendix 2A, which is the final
project report from EERA and ICF.

In your comments, you should distinguish betwestrommendations for clearly defined
improvements that can be readily made based on réasonably available to EPA, versus
improvements that are more exploratory or dependendata not available to EPA. The
comments should be sufficiently detailed to allowharough understanding by EPA or other
parties familiar with the work.

Your comments should be provided as an enclosuee dover letter that clearly states
your name, the name and address of your organmzatibat material was reviewed, a summary
of your expertise and qualifications, and a statdnti®at you have no real or perceived conflicts
of interest. Please also enclose an email withr gotnments in MS Word, or a format that can
be imported into MS Word. The comments should drg g1 care of Alex Rogozhin to the E-

mail: avr@rti.org

This study is in response to an EPA rulemakingtos subject. Therefore, EPA will
make the report and your comments available irPtiddic Docket for the rule.

We would appreciate your not providing the peerew® materials or your comments to
anyone else until EPA makes them public. We woudd dike to receive the results of this
review in the shortest time frame possible, prdfigravithin four weeks of your receipt of this
request. If you have any questions about whatdsiired in order to complete this review, or if
you find you need additional background materibdape contact Alex Rogozhin by phone (919-
541-6335) or e-maildvr@rti.org. If you have any questions about the EPA peé@eve process
itself, please direct them to Ms. Ruth Schenk ofAB# phone (734-214-4017) or e-mail
[schenk.ruth@epa.gpv

You will be paid a flat fee of $5,000 for this peeview. This fee was calculated based
on an estimated 50 hours of review time at a r&®100 per hour. In your cover letter please
indicate the number of hours spent on the revigrending fewer or more hours than our
estimate will not affect the fee paid for this wobut will help us improve our future budget
estimates.



Appendix C: Questions and Answers Provided During
the Review Process

Particulars Page

Questions provided by reviewers for
C1-C3

conference call #1

Log of questions and answers during

conference call # 2 C4-C6




Conference Call # 1:

Reviewers provided EPA with a list of questionsttiaected EPA’s presentation, and were
addressed on the conference call. Reviewers warengan opportunity to ask additional
guestions during the conference call.

Participants:

Reviewers:  Michael H. Belzer, PhD (Wayne Statevdrsity); Bradley Hull, PhD (John
Carroll University); James Kruse (Texas A&M Univieys

EPA: Lauren Steele, Jean-Marie Revelt
RTI: Alex Rogozhin

Questions from Dr. Brad Hull

General Questions:

1. Inthe Great Lakes area, what percent of the eamssare caused by ships? | ask this
because, being a depressed economy, there doesnitte be much Great Lakes
shipping.

2. Please confirm that the EPA C3 requirements aredhee as those stated in the last
paragraph on page 12 of the executive summary. iyt EPA make its ruling
directly rather than through an amendment to MARP@hex VI?

3. How do the MARPOL Annex VI limits compare with tleproposed for the North
American ECA? Are they more stringent for the Gileskes?

4. Canada must have emissions limits for Canadian Vagels. How do their limits
compare with the existing US requirements and meddPA C3 requirements?

5. Does the technology presently exist to achieveetipegposed standards?

6. Could | read some of the stakeholder comments, asidtake Carriers and Canadian
Shipowners? | would like to understand their vieup as | review the EPA study.

7. The foreign flag shipping industry does not haveaganization like Lake Carriers or
Canadian Shipowners. How will the C3 requiremémisact international movements of
foreign flag ships?

Comparison of the Great Lakes versus other US wates:

1. How do the EPA C3 requirements compare with thegeired on the
Mississippi/lllinois/Ohio river system? Do the gets on those rivers utilize C2 or C3
engines?

2. Are the same EPA C3 requirements being appliedtoestic US Flag shipping
requirements on the East, West, and Gulf Coadtsedf)S?
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Who uses C3 engines? :

wnN P

My understanding is that the Great Lakes freightteas stay within the Great Lakes
operate with C3 engines.

Do Great Lakes barge operators use C3 enginesle threy use C2?

Do Great Lakes towing companies use C3 enginegde tiney use C2?

Do the cross-lake ferries use C3 engines? (I assbat Badger does, but is it the only
one?)

Do oceangoing vessels that transit the Seaway/Gedkats have C3 engines — or do they
use C2? Here | am referring to Seawaymax or smadkesels that carry steel slabs and
coils from Europe to the Great Lakes, grain shaps] breakbulk ships that move project
cargo.

Understanding the EPA C3 requirements from a vessspective:

1.

2.

Do the EPA C3 requirements apply only to US Flagsh Do Canadian and foreign flag
vessels fall under these requirements?

Will the EPA C3 requirements be enforced on Camadied/or foreign flag ships in US
Great Lakes waters or US Great Lakes ports?

Are the EPA C3 requirements more or less stringert Canadian requirements? What
are the Canadian requirements?

The Canadian Shipowners Association is listed staleeholder. Why is this, if the EPA
ruling only pertains to US Flag ships? What isékpected impact on Canadian ship-
owners?

Economic Arguments:

1.

2.

3.

4.

What is the expected percentage wise increas€thatquirements will add to shipping
costs?

The executive summary concludes that reducing G8stoms should not impact
volumes moving on the Great Lakes, and should isplate them to rail or truck (which
would cause more emissions). However, by payigbédri fuel costs will the crushed
stone (and the other Great Lakes products) ledgabie the increased fuel costs to their
customers. That is, in economic terms, how mudhdemand for Great Lakes products
be reduced when the fuel price increases? Isatmsjor or minor point?

My understanding is that for commodities like credlstone, potash, etc, that
transportation costs are a significant percentdglesosales price. In particular, years
ago, when | used to move potash from SaskatchewtetMidwest by rail, that the ralil
rates were 40% of the sales price of the potabtiid is the case with crushed stone,
coal, and the other Great Lakes commodities, rmghthis phenomenon reduce the
overall demand for the product?

Could the new C3 standards result in a shift toad&m sources for crushed stone or
coal? After all, US shipping prices would increaskative to Canadian?

Any impact on steel movements? Or other breakimdkements?
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5. Why does the list of 16 at risk moves include sa@mss-lake movements. (Cross-lake
movements can utilize foreign flag ships). Migbt a cross-lake movement presently
being made by a US Flag ship, switch to a Candthgrship?

Questions from Mr. James Kruse

General Questions:

1. Does an analysis of the economic dampeningtedfean increase in cost without an
increase in productivity or service levels neetiéperformed?
2. A parallel question: There may not be a modife, $iut will businesses continue to

consume the same amount of product if the cost?ida other words, instead of a shift,
what if there is a reduction in economic activity?

3. How were individual vessel fuel consumptiont@ais determined?
4. Chapter 6 seems to indicate that we are orfynglabout modifying 12 ships. Is that
correct?



Conference Call # 2:

Loq of January 7, 2011 telephone conversation vl | (Alex Rogozhin), EPA (Lauren
Steele, Jean-Marie Revelt), and Dr. Bradley Hull

1) Q: Are steamships excluded? Do they run on heast? fiCan they run on residual fuel?
Are there any that run on coal?

A: Steamships are exempt from ECA fuel sulfur regmients on the Great Lakes. There
are no freighters with steam power from coal opegabn the Great LakésSteamships

on the Great Lakes do run on heavy fuel (aka refiditeamships were exempted from
the ECA fuel requirements after the industry raisafitty concerns that may arise from
the use of distillate fuel in these boilers, whiekre designed to use residual fuel.

2) Q: Are steamships used on the same trade rout€semt Lakes as diesel ships?
A: Yes, steamships operate on the same trade rontéee Great Lakes as diesel ships.
3) Q: Are steamships more expensive to operate ont Gagas?

A: EPA did not attempt to study the operating caststeamships operating on the Great
Lakes because they are exempt from the ECA fuadrstdquirements on the Great
Lakes.

4) Q: Are C2/C3 diesel ships required to comply welulation if retrofitted, are
steamships required to comply if retrofitted?

A: EPA does not require any vessel, including stdaps, to be repowered. However, if
an owner decides to repower a steamship, the plkaat diesel engines would be
required to comply with EPA’s replacement engirspureements (have to meet current
tier standards or demonstrate why this is not ptesi

5) Q: Are steamships exempt from ECA sulfur requiretmemtil 2015 (or 2014) or
indefinitely?

A: Existing steamships that operate on the Grekétare exempt from the ECA fuel
sulfur requirements indefinitely.

6) Q: I recall seeing different numbers of US flaggbgs mentioned in the report (some
parts 8, some parts 12), what is the correct nurob¥S flagged ships operating in Great
Lakes?

1t was not mentioned on the Jan 7 call but the@steam-powered car ferry that burns coal, t8eBadger, operating on the
Lakes.
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A: To our understanding, the correct number isdifferent parts of the report were
written by different authors and contractors, amehe might have reviewed outdated
literature. Please flag the discrepancies if yauteem.

7) Q: Did the study considered US flagged vesselsnly

A: The Study was meant to be “flag neutral,” intttree analysis looks at the impact of an
increase in fuel costs for a type of vessel opagadin a particular route. The flag of the
ship was not taken into consideration. The ECA $uéfur requirements are expected to
have similar impacts on similar vessels regardié$smg. Canadian flagship operators
were a part of EPA’s outreach process to stakehalde

8) Q: Study only considers sulfur standards, the Sta@ndards would be affected by
retrofitting, correct?

A: Yes, the study considers only the impacts ofE fuel requirements on the Great
Lakes. The study does not consider the ECA NQuirements because new ships are
added to the Great Lakes fleet only rarely.

9) Q: What is meant by “BAU” on page 1-12 of the rapor

A: BAU stands for “Business as Usual.”

10)Q: Sulfur limits are only supposed to be imposed&waters (NA ECA), are some of
Canadian waters considered NA ECA?

A: NA ECA are defined in an amendment to ANNEX Which defines the outer limit of
the area. In the C3 rule, EPA clarified that ti@&AEapplies to US internal waters,
including waters adjacent or emptying into the E&# the U.S. portion of the Great
Lakes. EPA's study assumes vessels use ECA fuitleoantirety of the Great Lakes.
However, it is up to the Canadian Government temeine how the ECA requirements
will apply on their side of the Great Lakes.

11)Q: In what part of Chapter 2 does EPA identify staiders?

A: Stakeholders are identified in an Appendix tafier 2. EPA invited a wide group of
stakeholders to a workshop on the Great Lakes stmhgisting of all those individuals
and groups that were on EPA'’s public outreachign the Category 3 marine diesel
engine rule, the loco/marine rule, and other marglated actions. Only a small subset
of that invitational list participated in the wohap, however. Nevertheless, the main
marine trade associations participated, as weathiasy ship owners and purchasers of
marine transportation services. EPA will providgp&ndix 2B and the workshop
attendee list to RTI for sharing with the peer eswers.

12)Q: How was the rail-route chosen in a GIFT model?

A: Rail-route was chosen based on shortest distbeiveeen the origin and destination
points.
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13)Q: How were the GIFT model input costs (such aglfterates) calculated?

A: Key inputs, such as freight rates, transfer £asid port conditions, were obtained by
contractors who performed the analysis, Corbett\@ntebrake, from Chrisman Dager, a
transportation expert consulted during the stuelyel prices were EPA-specified.

14)Q: How were the routes for Great Lakes study depex@

A: The selection of baseline routes is describeSiaantion 2.4 of the Study. Stakeholders
identified origin/destination pairs for at-risk tes. EPA selected 16 O/D pairs and
provided additional details with respect to actitds. After sharing this final list with
stakeholders, EPA provided this list to the Coritrgavho developed the exact routes
using the GIFT model, by maximizing the use of @reat Lakes over the route. The
alternative all-rail route was determined by mirimg the distance between the origin
and destination. Corbett and Winebrake performeddiligence, such as making sure
that rails exist and operational for the routesidied for rail transportation scenarios.

15)Q: There is a route, originating in Europe, shiggsteel coils, which are later dropped
off at Cleveland and Detroit. The ships then gatlkd with grain, and head back to
Europe. The shipping is done by FedNav locatedanada. This route can be alternated
by shipping cargo to NYC, and then distributingrtainland by rail. Is there a specific
reason this route is not added?

A: No, this route was not identified to EPA by ttakeholders through the process
described above in Q14 and Section 2.4. The raaristwuld feel free to add this to his
comments.
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Lauren Steele

U.S. Environmental Protection Agency

Office of Transportation and Air Quality

2000 Traverwood Dr.

Ann Arbor, MI 48105

January 12, 2011

Greetings:

The documents that | received from EPA (or RTI in&tional) were a letter containing the
charge questions and the study report by ICF latenal and Energy and Environmental
Research Associates, LLC.

| reviewed all of the documents that | receivedl@veloping my expert opinion as contained in
the “Peer Reviewizconomic Impacts of the Category 3 Marine Rule oeaGLakes Shippirig
submitted on December 1, 2010.

| have provided a brief bio along with this repa,requested in the Charge Letter.

| declare that there are no real or perceived @iafbf interest concerning my involvement in
this review for the U.S. Environmental Protectiogefxcy.

| have worked approximately 50 hours on this report

Best regards,

Reviewer Michael H. Belzer
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Bradley Z Hull PhD

Associate Professor and Reid Chair

Department of Management, Marketing, and Logistics
John Carroll University

20700 North Park Blvd

University Heights, OH 44118

bzhull@jcu.edu

office: 216-397-4182 cell: 216-973-4118

Peer Review ofECONOMIC IMPACTS OF THE CATEGORY 3 MARINE RULE ON
GREAT LAKES SHIPPING,” Assessment and Standards Division, Office of pantation
and Air Quality, US Environmental Protection Agency

Bradley Hull's background for this peer review pees:

1.

2.

3.

Professor at John Carroll University for the pasy@ars, teaching/researching logistics
and supply chain courses/issues.

University of Pennsylvania (BA in Mathematics), i§tad University (MS in Operations
Research), and Case Western Reserve University i{iP@Perations Research)

During a previous career at British Petroleum, Jadeped mathematical models of
logistics systems. These models included lineagiamming models for oil and
chemicals movements, mixed integer programming tsdde ship and pipeline
scheduling, and several computer simulations ofAlaskan crude oil supply chain.

At British Petroleum, | was a logistics/supply cheanager (in a variety of positions)
during most of my 28 year tenure. For BP Chemjdaisanaged freight expenditures of
$200 million per year and for BP Oil | manageddrgiexpenditures that were greater. |
have managed rail and truck movements, a flee@@02ail tank cars, operated tows on
the Mississippi and the Gulf Coast, shipped potasthe Great Lakes, moved a lot of
Alaskan and other crude oils by ship and pipelio#h nternationally and in the US,
stored and moved chemicals through Europe andassveell as domestically, and started
a private trucking company. | have extensive epee both operating logistics systems
and negotiating rates with carriers.

| have a strong interest in the transportatiorasiftucture of the Great Lakes/St
Lawrence, and completed a year-long project “N@sh@®©hio Logistics Infrastructure”

in late 2009 for NEOTEC (Northeast Ohio Trade aodriomic Consortium).

| consulted for the Port of Cleveland for over ary® help them develop new
waterborne business on the Great Lakes.

| have hosted three conferences on the John Cahnoltersity campus in the past two
years — two of which were titled “Great Lakes Stvk@nce Marine Highway — Fitting the
Pieces Together” (which had a water focus) andtitlee “Northeast Ohio Transport
Infrastructure Study” (which had a rail focus). el¢tonferences brought together many
stakeholders (shippers, carriers, ports, and govent officials) of the Great Lakes and
Northeast Ohio to generate business opportunities.

| have no real or perceived conflicts of Interesggrew up on the Great Lakes and | just want the
best of all things for the Great Lakes and our emrnent. | sincerely thank you for the
opportunity to comment. | spent approximately 160rs to prepare this review.
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To: Lauren Steele

U.S. Environmental Protection Agency
Office of Transportation and Air Quality
2000 Traverwood Dr.

Ann Arbor, Ml 48105

From: C. James Kruse

Texas Transportation Institute
Texas A&M University System
701 N. Post Oak, Suite 430
Houston, TX 77024

Email: j-kruse@ttimail.tamu.edu

January 12, 2011

Dear Ms. Steele:

The documents that | received from EPA (via RTéinational) were a letter containing the
charge questions and the study report by ICF Ilateynal and Energy and Environmental
Research Associates, LLC. | reviewed all of theuwhoents that | received in developing my
expert opinion as contained in the “Peer Revievgrnemic Impacts of the Category 3 Marine
Rule on Great Lakes Shipping” submitted on Decemb&010.

| declare that there are no real or perceived misfbf interest concerning my involvement in
this review for the U.S. Environmental Protectiogefscy.

| spent approximately 40 hours while performingsttaview.

Best regards,

C. James Kruse
Director, Center for Ports & Waterways
Texas Transportation Institute
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Review-1 by: Dr. Michael Belzer.

Peer Review, Economic Impacts of the Category 3 Mare Rule on Great Lakes Shipping
Dr. Michael H. Belzer

Wayne State University and Sound Science, Inc.
January 5, 2011

My overall impression of the assessment is thatéomprehensive and exhaustive and generally
very well executed. From an economic perspectivahould not even be necessary to prove that
transportation mode shift, source shift, and préidacshift would not occur. That is, a
benefit/cost analysis would seek to demonstratethigapolicy has a net benefit to society and
this report shows that it achieves this berfefitor the purpose required in this evaluation — to
determine whether transportation mode shift, soshif, and production shift would occur — it
meets the standard quite clearly. According taéxéon page 1-7, the benefits exceed the costs
by between 30:1 and 100:1.

To be very specific, benefit/cost analysis woultedaine whether the full benefit of the policy
would exceed the full cost. If the higher costulfresulted in a net cost that exceeded the
health and climatological benefit of reduced enwinental pollution, then there might be an
issue. However, | have been informed by the ERAtthe health effects of higher pollution due
to lower grade fuels, and the costs of those effest not contested; that is, the amount of health
risk and the cost of that risk is not in disputdolnot see reference to climate-change issues in
the chapters under review: Executive Summary arapt@ns 1 through 3, inclusive.

With respect to mode, source, and production shifien the economic perspective, if the higher
cost of fuel causes customers to source their pteduore nearby, then the products must be
close enough substitutes that they should not itsaweh distances in the first place. In other
words, if close substitutes do not shift closentkeciety must be subsidizing excessive freight
transport distance, which would be bad public poliecause the economics of the move would
not pay the full cost. The researchers find thanethose shifts do not occur, so the case is moot.
Especially whether the product is iron ore or Mgan stone that is high in calcium carbonate,
the product is sufficiently unique that it does potvoke a shift.

Incidentally, the paper makes reference to a plesdibintermediation between raw iron ore and
scrap steel. From my understanding of the steelsiny, steel mills that use iron ore generally do
not use scrap, and vice versa. That is, scrag gelherally do not require the resources that
basic steel requires so they can be built farttenfiron ore sources anyway. | do not believe
that basic steel uses scrap either, so their invento relocate are even smaller than the report
suggests.

2 See Committee for Study of Public Policy for Saedreight Transportation. 1998aying Our Way: Estimating Marginal Social Costs
of Freight TransportationWashington, DC: Transportation Research Boatti®National Research Council; National Academies
Press.



1) Clarity of the presentation

The executive summary and introductory chapteolaythe problem clearly. Chapters 2 and 3
get more complex, but it still is clearly writtentiwfew exceptions. For those who wish to get
into the underlying methodology, which was not rieegli for this review, the extensive appendix,
which is the report written by the EERA consultaai®ply documents the processes.

2) The overall approach and methodology

One might quibble with the sampling design for $she¢een cases because they were not drawn at
random from among the possible cases, but thess ease selected from among the 50 cases
suggested by those who had objected to the rulevandvere concerned that these shifts would
occur, so the selection process was biased corise@iyaat the outset. That is, since the cases
were provide by the stakeholder community as ptessiistances in which these shifts would
occur, we would expect that evidence would tensiggport the contention that shifts would

occur. They did not.

These cases had been recommended by the private sbjectors because it would have been
impossible for the EPA to identify the populatidnati possible routings. However, at least one
and perhaps two of the cases chosen were not apobploe study because either alternative
routes just did not exist or the short route legh@nGreat Lakes suggested something else was
going on. This could suggest that perhaps the &#Ald have selected the sixteen cases they
chose at random from the 50 cases available to,thetrihe chance of having been chosen
would have been one in three, reducing the likalydity from the random draw. With the
results so strongly repudiating the notion thatghiéts would occur, it is unlikely that the
selection used would have yielded much differestits from a random draw.

It appears that the EPA selected these cases fstalty in an attempt to fairly represent a
cross-section of trips about which the private @ewsias concerned. One might also be
concerned, however, that the EPA selected thess sgstematically to identify O/D pairs that
would least likely to trigger the shifts. Whileetleritique can be made, it is a thin reed because
the results so strongly refute the contention tifzatsportation mode shift, source shift, and
production shift would occur from the higher fuest The only case studied that might support
this contention is the odd case in which coal timaémost as far on rail in the rail diversion case
as in the default case, and unique circumstancas atlow this route choice in the first place. |
discuss this below.

3) Appropriateness of the datasets and other inputs

The datasets used appear to be accepted by bd#Phand the shipping community. They
appear to be the most appropriate ones for thiatsiin. The data and methods appear to have
consensual agreement.

4) The data analyses conducted

The first analysis determined whether mode shitislaroccur. There is no evidence to support
this contention. Researchers are correct to cdedloat the increment of higher cost due to the
fuel change is so small that it is lost in the ra$ price changes. Indeed, the cost of some of
these raw materials, most notably iron ore, caad, grain, have increased dramatically just in
the last year because of global demand for rawnmaégesuch as iron ore and coal, and weather-
related pressure on grain prices due to the droamghfires in Russia in 2010. US public policy



that subsidizes corn production for ethanol hagedrup grain prices even further. The
additional fraction of a percent of cost for cleafuel is a very small increment — one that by
itself would not be noticed in final price becawsker factors, such as the foregoing, put much
greater pressure on price. The recent floodingueensland may have a greater impact on
commodity prices than the cost of lower sulfur ma®ned fuel.

5) Appropriateness of the conclusions.
The conclusions drawn are appropriate based omfibenation analyzed. There is no question
that cost increases due to this fuel will not cabsefeared shifts.

Detailed comments, by page and section.

1-4: 1 am skeptical that the Great Lakes waterwaysld be an economically acceptable routing
for intermodal short-sea container shipping. Notamer ships have been built for the Great
Lakes and they probably could not hold more thamhwndred containers, so this would only
work for bulk shipments by container. No contaiperts exist on the Great Lakes. Containers
more likely will travel by rail

On pages 1-14 through 1-25 the authors presemraotated literature review. The review is
critical and evaluates the relevant previous stidldowever, they uncritically report in section
1.7.1.1 the MNDot 1991 study having a purpose nfdnstrate”... that policy decisions ...can
have important human health and welfare impaci$iat study should have been “evaluation”,
not “demonstration”, but that’s not the problentlud authors of the present study.

On page 1-16 they review the MARAD 2006 study thatluates short-sea shipping on the Great
Lakes. This evaluation is sketchy and the fadttthia shift has not happened, even as fuel price
spikes made truck transport much more disadvantegsoggests they may still have it wrong.

| would suggest that the shift will be from truckriail before it ever gets to short-sea shipping.
The cost of time is significant and rail is muckté&. | do not know if this study reviewed the
Thomchick et al. study cited here.

1-24: In paragraphs 2 and 3 on this page, the reppeatedly refers to “realistic” and “normal”
prices for fuel. | think it is difficult to foreca pricing and define normality in fuel pricing.ey,
fuel prices jumped far out of the norm by the sumaie2008, but the high fuel prices were
speculatively driven and contributed to the ensuewpssion. Fuel prices may have been
unrealistically low before that point and may bertshg to approach those 2008 levels as
developing countries’ demand for fuel continuesde in spite of the recession in the
industrially developed countriéd.would suggest using an objective standard basesitrend
analysis of real historical prices and live witle tonsequences.

3 Thomchick, Evelyn A., Gary L. Gittings, John C.yS8balski, and Christopher M. Cassano. 2003. Anslgsihe Great

Lakes/St. Lawrence River Navigation System’s Rol&iS. Ocean Container Trade: Pennsylvania Tratesjmr Institute.

www.mautc.psu.edu/docs/PSU-2002-04.pdf

4 See Pfeifer, Sylvia. “Oil price ‘enters danger @dnFinancial Times USAWednesday, January 5, 2011, page 1. This story
highlights the fact that crude oil at this timensaring $100/barrel, even during a time of greabal economic uncertainty.
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1-25: The authors are correct to argue that “maedthealth benefits are most likely
significantly underestimated.” This is the hardestasure to develop. However, it is important
also to emphasize that fuel prices and restrictadfecting air quality affects all modes,
including truck and rail, which already have bothe cost of shifting to low-sulfur fuel. If the
maritime sector were not required to use clean fuelmight risk subsidizing that sector over
the others, contributing to economic inefficieneyaocial inequity.

2-2: It would have been helpful if the researched attempted to find out the coal-supply route
from the paper mill in Green Bay. Perhaps this m@swithin their scope or authority, but |
suspect that the transfer costs in time and moreydwnot make it worthwhile to make the long
part-rail/part-ship route. It also is possibletitige route through South Chicago is inexpensive
because trains handle so much volume from Elk Ci@&outh Chicago that the ton-mile cost is
lower via that combined rail/marine route than thia direct rail route.

2-6: The broadest type of economic model, a maorm@nic model such as that incorporated in
REMI and IMPLAN, would be the best to do a full leéiticost analysis. This was not required
for this particular study and thus it was not neeeg to incur the additional cost, as mode,
production, and source shifts were in questiotis tase.

2-7: As discussed above, this report does notlglspecify the basis on which the EPA chose
the sixteen routes among the fifty routes provittethem by stakeholders. Except generally for
an attempt to incorporate all four broad commodityups, the basis for the selection of these
particular sixteen O/D pairs is never explainedhe Thoices are not random, which normally
would be preferred.

2-8: Did the EPA try to determine the specifics entying the O/D pairs as discussed in Table 2-
2? It would take some digging and investigatidang with cooperation, to determine what is
going on for each case.

2-14: 1 wonder if they aren’t using a per-barrélmice that is too low to be “normal”? Using
the 2007 price has the disadvantage of capturimgnarandom point in time rather than a trend,
and | would suggest an averaging or trend-basebadeicross ten years or so.

2-15: With respect to last full paragraph in 2.6.%ink that though the tradeoffs in fuel prices
between marine and land-based distillate probalblyldvremain constant, as stated in this
section, but the tradeoff between the two mightb®linear. As the price of oil goes up, the
greater efficiency of using the marine mode migit/pke shift of freight to marine over rail;

this would happen at the extremes of price wherttise of fuel is so great that it begins to trump
the cost of intermodal handling needed to shifnash to marine as possible. This, however,
would not change the conclusions of the analysisiige it would drive freight toward, not away
from the marine mode; it would not favor truck eee rail.

While developed countries continue to have stagganwth, many developing countries, especially giahare experiencing
rapid growth in demand for oil.



3-1: While I understand that mode, source, andymrtboin shift is the issue to be addressed here,
from the economics and environmental perspecthesd shifts are entirely acceptable and in
many cases more efficient. In fact, if for somenowodities the price of movement may be too
great to support the move, and the sale and moveshéme commodity would be foregone.

From an economic perspective, this is an apprapaatcome. No matter what moon rocks are
worth, the cost of obtaining them is prohibitivéigh for commercial purposes.

3-4: The current cost of diesel fuel is around &Bém, plus taxes, and as noted above, many
analysts anticipate it will continue to rise evarthe short term despite global economic
uncertainty2 This just emphasizes the value of using a longrfarice trend on which to base
estimates. However, as long as fuel prices rigagematic shifts likely will favor maritime over
rail and rail over truck, so a low price probatl#pves a very conservative result in this case.

3-13: Very technical clarification in first full pagraph. | would say “iron and steel sector”
instead of “this sector”. Last full paragraph coemn the small increased price for steel would
be absorbed in down-market competition, so yowcareect to conclude that it's negligible.
Commenting also on the table, and repeating wrabban said above, for all these commodities
except perhaps stone, the marginal increase irfaogte transportation service will be

swamped by the rising costs of the commaodity glgbal

3-18: Regarding the first paragraph and repeatingtwdiscussed above, the markets for iron-
ore-based production and scrap-based productiodiféeeent. | am pretty certain that the
crossover is negligible.

3-20: Top of page, last sentence in paragrapbrgeéd assumption that marine carriers have
empty backhauls. | haven’t seen a reference solthifiore. Is this verifiable?

3-22, Table 3-11: It would be helpful if vessel egsions could be portrayed and measured the
same way as this. Seems like the calculationgatiéferent denominators and a translation
must exist for this. It is hard for a reader toke#he judgment without it.

5 pfeifer, Sylvia. 2011. "Oil price ‘enters dangengd. Financial TimeqUSA), Wednesday, January 05, 1.
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Review-2 by: Dr. Bradley Hull.

Bradley Z Hull PhD

Associate Professor and Reid Chair
Department of Management, Marketing, and Logistics

John Carroll University

Peer Review ofECONOMIC IMPACTS OF THE CATEGORY 3 MARINE RULE ON
GREAT LAKES SHIPPING,” Assessment and Standards Division, Office of Tpartation
and Air Quality, US Environmental Protection Agency

GENERAL COMMENTS ON THE STRUCTURE OF THE ANALYSIS

The study takes a two pronged approach to the HB@Nssue. First, it develops a cost
comparison of all-rail versus rail/water routes $otteen origin destination pairs. The goal is to
establish that a switch from HFO to MDO will nosudt in a significant modal shift to rail.
While the results of the analysis strongly sugg#stsresult, it is not conclusive. A stronger
argument is required. Here is why: The studyad#s a shortest route all-rail route for the
origin/destination pairs, and also utilizes a dzzsted (I think) approach to compare the all-rail
versus rail/water alternatives. In reality, raélds often don’t use the shortest route, and don’t
use cost based methods to calculate their ratatheR they calculate their freight rates based on
“differential pricing” methods (charging what thearket will bear). In fact, railroads are
famously known for using differential pricing toropete for waterborne traffic. Thus, though
the analysis strongly indicates minimal modal stuiftail, the reality could be different. If you
proceed with this analysis | urge you to add adaion step in which you select some of the
sixteen origin/destination pairs, meet with thevant stakeholder, and delve into details of the
actual movements.

The second prong of this two pronged approach mant and necessary because it addresses
the wider issue of industry competition — taking gtudy beyond the bounds of strictly modal
competition. It takes a Great Lakes perspectitbesteel, stone, coal, and power generation
industries and evaluates the impact of the higheeg MDO on the ability of these industries to
compete. Overall, | feel that each of the indusimglyses can be improved (later in the
document you will see detailed comments on eactu) tlsat more work needs to be done. The
analysis should further include a look beyond@neat Lakes especially for the steel industry,
due to its global nature.

| encourage the EPA to consider the following apploto the steel industry analysis: develop a
linear program that models the mills on the Gresltds and elsewhere and optimizes flows from
mills to market. Next, perform a sensitivity argf/on the water transport costs to determine the
extent to which MDO usage shifts steel manufactuaway from the Great Lakes to other steel
centers. (The petroleum industry uses similar nsoedirect flows of crude oil from multiple
origins through multiple waterborne and pipelinates, to multiple refineries. It uses similar
models to optimally route refined products frommefies to markets — | developed and worked
with several of these models at BP). | am conakthat increased MDO costs might result in
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global steel companies shifting production (to tgear lesser degree) from Great Lakes mills to
their other mills. With the depressed state of‘thet belt” we don’t want to lose any more jobs.

A further factor to include in your steel indusamyalysis: Steel imports from Northern Europe to
the Midwest are highly dependent on grain backh@iéel ships need a grain backhaul to justify
the inbound steel movement). To the extent thatOMI3age reduces the availability of grain
backhauls while simultaneously increasing the obsteel fronthauls, steel movements into the
Great Lakes become less economic. Eliminatingtéel coil imports weakens the steel
industry, because the European made steel coijsuachased for specialty uses.

In addition to the two pronged approach descriline, | feel strongly that the EPA should add
a third prong: the impact of MDO usage on the pi&é all-water imports and exports through
the Great Lakes/St Lawrence — this is potentiakygaificant growth industry for the Great
Lakes.

Here is the business opportunity for Midwestern cies located near the Great
Lakes: The St Lawrence Seaway lies geographically anaggbit line between the Midwest
(large consuming population and industrial head)aand Rotterdam/Antwerp (two of the
largest world ports). This route has been costotiffely used by the steel industry for the past
50 years for importing steel coils from Northerrr@&pe, but it is rarely used for general
merchandise. (I will discuss the reasons with yyou wish) Based on the minimum mileage
character of this straight line and the low costalbfvater transport, this route could benefit a
host of imports/exports. As such, it is widelgagnized as a potential growth business. Great
Lakes ports, shippers, and carriers are studying \wainitiate service.

This is a MAJOR OPPORTUNITY for the EPA to reduce anissions in the Midwest
and East Coast As a large manufacturing and consuming regioa Midwest imports and
exports considerable quantities between Midwestiies and Europe. The routes currently
used, though, require an overland leg by rail eckr(generating major emissions) between the
Midwest and either Montreal or US East Coast paitsl then a waterborne leg between
Montreal or East Coast ports and Rotterdam/Antvierppe. If imports/exports were
channeled through the all-water route, we wouldicedemissions in the Midwest and East
Coast, save transport costs, and take trucks effaads. This would have a significant positive
impact both to the Great Lakes as well as the Eaast environment. The Rhine River is an
excellent example of such a working system, becthes®hine handles much of Europe’s
commerce, reducing overland journeys through Eubypeuck and rail, and significantly
reducing emissions throughout Europe.

Relevance to the current EPA study Montreal successfully competes with the US East
Coast ports for deliveries to the Midwest, and agpnately half of Montreal’s imports are
destined for the US Midwest. Many Great Lakesqatippers and water carriers are
evaluating the all water service to Europe desdrdd®ove. (few such services exist and | would
be happy to discuss this further with you). Whkthigher cost of MDO discourage the
development of these many opportunities, givinghierr advantage to the high emissions
overland routes to East Coast ports and Montreal?

In summary, with the internal Great Lakes industiiie decline, we should encourage
growth of new business opportunities, such as itgquort — especially since this growth
simultaneously cleans up the environment. ThetGdy should address this topic.
RESPONSES TO THE CHARGE QUESTIONS PLUS ONE MORE




1. Clarity of the Presentation: The study is welltem, but | have a few suggestions for
“framing the problem,” especially in the openingps, to enhance its clarity for a
general audience.

a. State clearly that the study addresses Sulfurdimih reading the study it took me
awhile to understand this, because the study iesla@tails on NOX and
Particulates. My understanding now is that NOX Badiculates standards were
previously justified and ruling has been made -y e secondary to Sulfur for
this study. In my initial reading, | had felt tithe NOX and Particulate limits
were a subject of the analysis as well, and | woedlavhy the analysis was on
sulfur only.

b. Demonstrate that ships are a major contributouliisproblems in the Great
Lakes/St. Lawrence region. Your study hasn't dibva¢ in a convincing way.
Convince the audience. Provide a chart that shlsbwsemissions versus sulfur
emissions from all the other polluters: truckdyoads, automobiles, and
manufacturers in the Great Lakes area. Convime@udience that adopting
MDO will have a significant positive impact on t@eeat Lakes environment.
Demonstrate that despite the fact that a largespaige of ship emissions occur
in unpopulated areas, ships are major pollutepopulated areas compared with
shore based emissions sources.

c. Clarify whether the Seaway between Montreal andribath of the mouth of the
St Lawrence River (a 500 mile long leg which exilaky runs through Canada),
will require 100% MDO. | assume that this sectidrthe River will continue to
use HFO. Here is why: Montreal aggressively caegpwith US East Coast
Ports to handle imports/exports for the US MidweSince the St Lawrence River
downstream of Montreal runs exclusively through &k the many miles of
using 100% MDO would negatively impact Montrealsrpetitive position — an
undesirable result from a Canadian point of viéwncourage you to address the
issue and state what you feel is the most liketyiagption, so that readers can
better understand the areas of impact of the CB/&ulAs a parenthetical
comment, both the Montreal and US East Coast pates to Midwestern cities
involve overland, high emissions truck/rail legehe lowest emission route is all-
water through the Seaway and the Great Lakes tavbitern cities. Thus, it is
important to protect the all-water route)

d. Please state the jurisdiction of the C3 Rule mégarty. | assume that the C3
Rule legally covers all ships travelling through@ading/unloading in US waters.
If so, please state that. Due to the more-thanzewl border crossings, | assume
that it de facto covers all ships travelling throu@anadian waters in the Great
Lakes as well. If so, please state that too.

e. Do sufficient quantities of MDO exist to supporet@3 ruling? | assume so, but
did not see this question addressed or analyzddtail. This point should be
cleared up to further establish the feasibilitghed C3 Rule (and having worked in
the petroleum industry | can offer some suggestibysu wish).

f. In the body of the text please distinguish betwegates” and “costs.” Your use
of these terms was confusing at times and they sedm used interchangeably. |
am fairly certain that your analysis compares th&tsof all-rail, versus the costs
of rail/water transport. Unless you are addingaipmargin to these figures,
please continue to refer to them as costs ratlagrdls rates. This confused me
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since railroads set their rates based on negaimtigsing “differential pricing” or
a “value of service approach.” (in fact, thishe imethod by which they famously
compete with water transport) Their freight ratas and often differ widely from
their costs.
More clearly defining the scope of the issues &edurisdiction of the C3 Rule on the
first pages adds clarity to the remainder of trespntation. Also, clarity is enhanced in
the body of the text through items e and f above.

2. The overall approach and methodology need furtlaeification:

a. The EERA approach compares a minimum distanceglfaute with a minimum
distance rail/water route. The rail routes arewakted using a model of existing
rail tracks. Please check these routes for fdagibare they heavily travelled
trunkline routes, and do they involve multiple maélds? This is important since
the routes are theoretically calculated rather tresed on knowledge of actual
routes being used.

While the shortest route is appealing, railroadsrotion’t use the shortest
route. Railroads want a long haul to gain econerofescale, and the long haul
may not be the shortest, and may even be circuitbufact | have seen railroads
utilize extremely circuitous routes just so they paeserve the long haul instead
of having to share revenues by incorporating arsgcailroad. Also, railroads try
to shift traffic to their most heavily used lines £conomies of scale, density, and
service. These heavily used lines may detraah fihe shortest route approach
as well.

b. Are the routes from “item a” above evaluated or@st of service” or “value of
service” basis? (I think that you are using “cafsservice” but please clarify) A
more clear definition of the calculation method andponents is required.
“Cost of service” builds up costs from the compdrgrerating costs of railroads
and ships. It would include such factors as cbsbet of the train operating
costs, winter layup for ships, tugs, lock fees, pitat fees in calculating an
overall voyage cost. Value of service would conepaxisting freight rates
(which are very difficult to find due to their progtary nature), and competitive
positions of the railroads. Cost of service seerase appropriate for
theoretically calculated routes. The EERA studgsuste/cost information from
Chrisman Dager. It is important to understandstugrce of his information and
whether it is cost or rate based. See referecBsager in part 3 below and on
my comments about the EERA report. Further docuatiem of Dager’s
technique and information source is needed. Itldvba good if his input figures
could be included in an appendix.

c. Railroads use “value of service” or “differentialgng” to value their services.

In fact, on the Great Lakes and Mississippi Riwastams, they are known for
drastically reducing their rates to attract bussresay from the water. This issue
should also be addressed in the analysid it puts the entire concept of “cost of
service” pricing in question for this analysis.

3. Appropriateness of the of the datasets and otlpertsn

a. Dager provided many of the underlying rates/castdte analysis. Are they rates
or are they costs? If the analysis is cost ofiserwhat component costs are

E-9



included and what was the source of the inform&tidrmnere are many such costs
for both railroads and ships. For ships on theaGlakes, costs include, US Flag
hire cost, US crew cost, pilot fees, tug chargsesk belays on the Seaway,
wintertime layup costs, and many more. Costs shbelexplicitly enumerated in
the text. Similarly, if the analysis is based @fue of service, how is this
estimated (rail and ship rates are contractuainangublished) and what is the
information source (actual rates are very difficaltind)? Much better definition
of his data set is required.

4. The data analyses conducted:

a. The EERA study provides a straightforward analg$ithe Dager information.

b. Regarding the stone, coal, and steel analyses &ft€h3, | would like a more
thorough analysis done for coal, | felt the cruskhe analysis was quite good
though it needs a review of its underlying datarses, and that the steel analysis
and supplementary analysis needs to be reviseddogorate a more global
perspective.

5. Appropriateness of the conclusions:

a. The EERA study addresses the impact of 100% MD@iannal Great Lake
movements. With the Great Lakes industries ord#adine, the study needs to
consider the global marketplace and present arehpat import/export
opportunities, which is, after all the growth opjomity for Great Lakes as well as
the rest of the economy.

b. Since the EERA model is theoretical and actuale®aind rates may differ, |
would encourage a final validation of the modekblecting a subset of the
sixteen scenarios and interviewing shippers/carifi@rtheir input and
perspective.

c. The EERA study is suggestive but not conclusiviest fhe all-rail versus
rail/water comparison is based on a cost modelrtzat or may not be followed
in the real world. Railroads and ship price tlseirvices on value of service
instead of cost of service. This is especiallg tnhen they compete for
waterborne business. Regardless of the factliedEERA cases show that Great
Lakes ships can absorb the increased cost of MDKbwut significant modal
shift, the higher priced MDO can still result is¢ebusiness overall, as
manufacturers shift production away from the Gieddes toward lower cost
supply sources.

d. The stone, coal, and steel analyses of Chaptex 8lso not conclusive.

i. Stone shift analysis is stated as problematic, éyethe authors, due to
factors not included in the analysis. | happelksthe analysis a lot, but
it makes several simplifying assumptions which nteelle examined and
validated, such as the use of theoretical transjostis from origin to
destination, the assumption that highways areitgitdine”, that
Michigan specialty stone replaces local quarry stom a ton for ton basis,
and that heavy trucks are allowed on US highwdaysese assumptions
need to be reviewed, but found the analysis otlserwery interesting.
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6.

ii. Coal power is explained in a confusing way andatggiment needs to be
expanded. | spent a lot of time reading it, andiidike the work done
more explained further in more simple terms.

iii. 1 would like to see an expanded analysis of thel stelustry since steel is
so vital to the Midwest. The first discussion tded assumes that water
supplied coal is used in steel production, whereatity, the coal
delivered by Great Lakes ships almost always gog®wer plants. The
supplementary analysis is more compelling but néedsctor in the need
for grain backhauls and a wider marketplace. Algb the additional
MDO costs added to limestone and iron ore moveneaotgy with
additional MDO costs for steel imports and graiokbeauls, it seems
conceptually that the combined effect would begaificant negative for
the competitiveness of the steel industry, vissale steel industry
elsewhere.

Impact of global marketplace is not included in $hedy, but should be included because
it is the “growth business” of the Seaway. Thed& il akes has a significant quantity of
captive business with iron ore, limestone, crus$tede, coal, and internal grain
movement. However, these businesses have beémr aetline since before 1990, and
any growth for the Great Lakes/Seaway will necelyseome from increased
import/export. Currently grain is exported (sigeaint quantities this fall!), and steel
coils/slabs have been imported for the past 50sy@eming FedNav, Polsteam, and
Wagenborg — none of whom is included in the study)rther, moves are afoot to deliver
international containers to the Great Lakes (thesRad Cleveland, Toledo,
Erie/Conneaut, Ashtabula are all studying this, @nelat Lakes Feeder Lines, McKeil
Marine, and Wagenborg are interested carrierg)ceStihis would create a significant
number of jobs in the depressed “rust belt” andesithis business would take trucks off
the road, | believe that it should be includedhia study. Here are three components that
should be included:

a. Grain: Grain from the Midwest is shipped abroaa three main routes — by ship
through the Great Lakes/St Lawrence, by rail tollseWest Coast for loading to
China, and by river barge down the Mississippieigport from New Orleans. My
understanding is that the route chosen is highpeddent on transport rates, and
small rate changes can have a major impact on elwdicoute. Would a
requirement to burn MDO both ways on the 2000+ foileney have a
significant negative impact on the amount of grauted through the Great
Lakes? Page 7-26 of the study states that 70%gaof gn the Great Lakes is
destined for export, so this is an important cadeet considered in the body of the
report. Grain is an important export and shouléx@icitly analyzed.

b. Steel Coils: Steel coils are imported into theabiteakes in the following
manner. A breakbulk ship (typically FedNav, Paste or Wagenborg) loads
steel coils in Northern Europe for a variety of &rkeakes customers. The ship
then crosses the Atlantic and transits the Seawdistharge partial cargos at
Cleveland, Detroit, and Burns Harbor. When fintskéscharging, the ship picks
up a grain backhaul and returns to Europe. Twaeessieed to be addressed:
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i. If use of 100% MDO on the entire Great Lakes/Seamaie has a
significant negative impact on availability of grddbackhauls, will steel
coil imports become uneconomic?

il. If the use of 100% MDO makes the (fronthaul) deivef steel coils
through the Seaway less economic, steel coilsldly be diverted to the
East Coast ports for an overland rail/truck leiytidwestern customers.
(this is an alternative Midwestern route used leglstompanies) In this
case, the system generates more emissions fraftnuekl This alternate
route is also considerably more expensive (thakig thie all-water route
to the Midwest is preferred) which then reducesvibbility of the
existing Midwestern steel companies.

c. Containers: Containerships transit the Seawagraasf Montreal. At that point,
the containers are transloaded to truck and radiétivery to Canadian and US
customers. The truck/rail movements generate éngissions. My
understanding is that approximately half of thetaorers are delivered to the US.
At present there are several moves afoot to extenthiner deliveries into the
Great Lakes by water, possibly directly from Européy transloading containers
to feeder ships or barges in Montreal or Halifidwe (Ports of Cleveland, Toledo,
Erie/Conneaut, and Oswego are the interested apddVagenborg, Great Lakes
Feeder Lines, and McKeil Marine are interestediees). Such a service would
reduce SOX, NOX, and particulate emissions bectauwseuld replace rail and
truck deliveries from Montreal and the East Coa&buld the 100% MDO ruling
make this opportunity uneconomic?
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DETAILED COMMENTS

The numerous comments below are listed page by. pagadfaced some of the more important
comments for emphasis.

Executive Summary

Page 10: Define “Category 3” engines in the teather than in a footnote, since the study
is about them.

Page 13: | thought that steamships were permanexémpted from the ruling. The text
indicates that a fuel waiver is available only La#inuary 2015. Which is true? Please clarify.
Page 16: Provide more information on which stake¢is were consulted. Stakeholder
buy-in is critical. This section only lists Lakeiers Assn. and Canadian Shipowners Assn.
That isn’t a lot of stakeholders. A full list sHde included in the body of the study or in an
Appendix. If the full list is confidential, you sehld try to characterize the list as best you can.

Chapter 1

At the beginning of Chapter 1, make the case tleatrma emissions are a big problem in the
Great Lakes and St. Lawrence. This is the re&mdmaving a C3 ruling in the first place.
Present statistics showing that the Great Lakea amn-attainment region and establish that
marine emissions are a considerable percentadgmsé emissions. Add a table comparing the
emissions from ships, trucks, railroads, automab#éad factories showing the relative
contribution of each to our densely populated negio

Page 1-4: Please document the degree to which ehippsbute to the air quality in the
region, compared with other emissions sourcesmFrmovice’s point of view, the Midwest
economy is depressed, and shipping is consideadhlgo with few ships there will be few air
emissions. Also, | would imagine that trucks,,raid factories contribute a much greater share
than do ships. If possible it would be useful é@ament this.

Page 1-5: Explain how the US EPA standards carydppghe Canadian Great Lakes ships
of Table 1-3. |think that EPA standards woulglgo US waters, and that EPA standards
would be applied to Canadian ships because of #reyrhoundary crossings they must make.

Page 1-5: The study looks only at sulfur standardsel and yet engine changes must be
made to accommodate reductions in particulates\ED. Please explain the relevance of NOX
and particulates to this particular study, and aixplvhy the cost of engine changes is not
incorporated in the analysis.

Page 1-6: Ocean going salties “carry only a sniates of cargo on the Great Lakes.” They
are very important though because they represergrttwth business for the Seaway, so it is
important to consider them in the analysis. Elsa@hn this document | am recommending that
you evaluate the steel movements of salties. tisce are a considerable number of “salties”
that bring containers as far down the Seaway asifdalnand there are studies that show that
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extending their reach to the Great Lakes is ecoaoimhus, it is important to determine whether
this ruling will have a significant negative impaxt these growth opportunities for the Seaway.

Page 1-7: With steam engines being excluded framuhng, is it likely that they will be
more heavily used by ship owners so that they gaidaetrofitting Category Three vessels?

Page 1-7: Please confirm that steamships are PERBNINLY excluded from the ruling or
list any conditions attached.

Page 1-8: North American ECA: Ships transiting Slaway will travel many more miles
with the North American ECA than will ships trawvet from, say, Europe to an East Coast port.
Thus the ruling will fall more heavily on Seawagrisits than any other part of the North
American ECA - true or false?

If true, then the main cost increases will be thipsthat are either captive to the Great Lakes or
FF ships that transit the Seaway. Thus, both tgpships should be reviewed.

Page 1-9: Add a bullet point describing the Seaavay Great Lakes components of the
North American ECA. (you have bullet points foe thther NA ECA components).

Page 1-9: In the summary, or earlier in the tebetage be sure to explain how a US EPA
ruling becomes incumbent on Canadian and Foreigg €arriers. Are they included due to the
fact that they travel through US waters? Are timeyuded only if they unload at a US port? Are
they included because it would be too complicétetiack all the boundary crossings?

Page 1-11: Please reconcile the following two sagiyicontradictory sentences:

1) “...we excluded Great lakes steamships from the E@A $ulfur
requirements.”

2) “..allows Great Lakes shippers to petition EPAddemporary exemption
from the 2015 fuel standards, which can encouragewering steam engines
to...... ”

Are steamships excluded permanently from the sstiamdards, or only until

20157

Page 1-12: Please define “BAU” (business as usoathe general audience.

The remaining pages of the chapter are quite isti@gesummaries of other studies. | think this
is good to put your study in context, and very ukef only have one comment on them below:

Page 1-22/23: | think the steel issue is one cérexrather than one of relocating. A large,
global steel company faces a worldwide demand ametsrit with least cost. Thus if one of the
steel mills owned by the global company experieresmcrease in its transport cost to market,
that mill will manufacture less, and another lowest steel mill located elsewhere will
manufacture more. Thus, a GL transport price emgevould likely reduce the shipments
“somewhat” rather than result in an immediate ratimn. The amount of the reduction is often
measured by a linear program.
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Chapter 2General (and important) Comment on Chapter 2 believe that you should include a
category for imported steel coils/slabs in additiorcoal, iron ore, crushed rock, and grain,
because there are an appreciable number of stiéelroported into the Midwest from Northern
Europe by ship. (I can fill you in on more detgil§ his would involve a breakbulk ship
delivering steel coils from Northern Europe to #sieel companies in Cleveland/Detroit/Burns
Harbor, typically using a three port discharge hvatgrain backhaul. This breakbulk ship
voyage should be compared with another similar geyta the East Coast for delivery to the
same destinations by rail. Midwestern steel congsamse both routes. | am concerned that the
need to utilize MDO for the entire Seaway voyagk @iminate the Seaway route in favor of

the water/rail route (which increases emissionscasd).

Page 2-2: Category Three ships must undergo matdits as well as fuel change. |
believe the modification costs were not includethm analysis. What would be the impact if
these were included?

Page 2-2: In Scenario 2, were the mine and papkstakeholders approached to try to
better understand the situation? | think this rhlgha valuable way of validating the modeling
approach, since the modeling approach did not $eemork. | recommend that you get into the
details of Scenario 2 and talk with the shippeis earriers to find an explanation. Without such
explanation, the result casts doubt on the resfilise other Scenarios.

Page 2-5: Are the sulfur limits imposed on the GLekes/Seaway by EPA any stricter
than those planned by the Canadians, or those gailaion the US East Coast ports? Do the
sulfur limits apply downstream of Montreal? Whattg of the Lakes and St. Lawrence River
are impacted?

Page 2-6: (IMPORTANT) Since the conversion to run NDO instead of HFO in
Category Three ships is inexpensive, these costdze effectively ignored. You should
make this point in the analysis, as well as documeit, because as you discuss modal shift, |
kept wondering why you did not include the fixed cets of conversion

Page 2-6: By “flag neutral” | assume that the EBAuirements will be required of all US,
Canadian, and Foreign Flag ships operating in Utgrnsan the Great Lakes St Lawrence
Seaway System. Correct?

Page 2-7: How did the EPA identify the stakehadeno provided the 50 O/D pairs? Who
were the stakeholders? How did you winnow thedast/n to the 16 winners? Please provide a
list of stakeholders either in the text or in apepdix. If the stakeholder list is confidential,
please characterize them to the extent reasondhble readers would like to know who was
involved.

Page 2-10: | am concerned at the use of the GIFdehto calculate an optimal all rail route.
This is because railroads negotiate rates basédature of service approach” or “differential
pricing.” This is charging what the market willdyerather than a straight mileage times dollars
per mile calculation. The rate and route also ddpen how many railroads are involved and
their individual routes — railroads all want to ste long haul economics and as such may avoid
a least cost routing that might extend over mudtililroads.
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Page 2-13:  The study refers to cost function madghvhich is cost-of-service, as opposed
to value-of-service). Does the analysis stricdynpare costs of two alternatives or does it
compare rates? Rates would be more accurate tratrely difficult to accomplish with
accuracy.

Page 2-14: | disagree with Section 2.6.2. | thirt since the rail routes used are calculated
a model, that we can’t provide detail about thecBetypes of services. These calculated rail
rates are critical to the results of the analy¥isu should expand this one paragraph section to
describ how you calculate the rail rates. Yourysia expects the reader to accept the rail rates
you are publishing — so you need to provide ba@saifm how you arrived at them.

Page 2-14: For Great Lakes ships, if the studyges cost-of-service, it should include the
cost of laying the ships up during winter, whicHlwicrease their costs. It must also include
factors such as tug costs which will be requireddsition ships alongside docks, lock fees,
pilotage fees which can be quite high, etc.

Page 2-15:  You gquote that MDO is expected to b&%5nore expensive than HFO. Is that
figure in $/ton for both MDO and HFO? How does lite content of MDO compare with HFO?
What is the comparison in $/BTU? | would thinktthiae cost per BTU would be a more valid
comparison of MDO and HFO.

Page 2-15: Please explain what you mean by freadbs. | think that you are building up
the ship, rail and handling costs and adding soenegmtage of profit. Is this true?

Page 2-15: If this is a buildup of costs, then géejarovide a list of the component costs. For
ships there are some costs unique to the Greaslthkéneed to be included, such as winter
layup cost, tug costs, pilot costs (which can bieecgxpensive), the high US Flag costs for
maintenance and ops, and tolls — along with theemasual costs. Were these costs included?

Chapter 2, Appendix A

Overall Comment: Chrisman Dager’s input is crutiathe analysis, and also undocumented.
Please document his input and how he arrived at it.

Page 7: The study only includes the 16 identifiadtive Great Lakes cases, but does not
include import/export along the Seaway. Also, ostof converting engines to handle MDO is
included. If the conversion cost is high it shob&lincluded in the analysis, otherwise the
authors should establish that they are too smdlbther with (as | think is the case).

Page 10: Other parts of the report state that twerd2 Category Three US Flag Ships, as
opposed to the 8 referred to on this page. My tstdeding is that there are 12.  With only 8
Category Three US Flagged Vessels, 57 CategoryeT@amadian Flagged Vessels, and
numerous Category Three Foreign Flagged Vessesmpact of the EPA ruling will fall

mainly on Canadian and Foreign Flagged ships. thW@lCanadian and Foreign Flagged ships
require engine modifications too?

E-16



Page 12: With Category Three US Flagged Vessetg usi-O, all will require retrofitting. Is
the technology available currently to allow a chemger? The information on Page 13 indicates
that the US Flagged vessels are quite large, stheachangeover present a problem?

Page 16: The no backhaul assumption can make shippdre expensive than the reality with
backhauls.

Page 17: FedNav (Canadian flag and FF ship operalp Polsteam (Polish flag), and
Wagenborg (Dutch flag) are breakbulk operators whaoperate a significant number of
vessels between the Great Lakes and abroad. FedNalgo operates within the Great
Lakes. FedNav, in particular is a major ship operéor headquartered in Montreal. They
should be included in Table 14 and in the analysisThese are “salties” that bring steel coils
into the Seaway and export grain.

Page 17: Algoma Central and CSL Group are the @iandlag operators who have the lions
share of Category Three ships. Have they issyebigion to the study?

Page 18: Most of the cases modeled involve USP8rPort movement. These require one of
the 8 (US Flagged vessels above, and the studyatesi, these vessels are large. Does the ship
analysis in this study account for this fact, oit issing generic Category Three ship figures?
Also, with steamships being exempted, one migheeia shift from using US Flag Category
Three ships to more fully utilizing steamships,

Page 19: Who is Chrisman Dager? He is providiwegail rates for the analysis and we don’t
know how he gets them? Does he build them upasaplus basis, or does he use knowledge
of the existing rate structure, or some other mn#ho

Pages 19-221 believe that Chrisman Dager provided figures for
FRse DTM i TCy and DTM These figures are critical to the results of the

analysis and their source and values should be danented.

dsr all rail *

Pages 19-22: In calculating the at-sea fuel cdsatwize ship is used? More generally, the rail
freight is calculated as a $/ton figure times mitaselled, and the ship freight rates were
provided by Chrisman Dager. Who provided theaasdts and how were these rail/ship freight
figures estimated? If the ship rates were caledlaih a cost of service basis, how were the old
US Flag ships valued?

Sailing on the Seaway/Great Lakes differs from Eamst sailing, in that the speed limits are
lower, there are several lock fees, wintertime fagasts, costs of US crews and ships, tug fees,
and pilotage fees are an issue. | understangilogage fees can cost $10,000 per day for
foreign flag ships. Are these factors includethia analysis? If so, then they are factored in
through the Dager analysis.

For the base case rail route in the scenarios,dwthe routes chosen by the model compare
with those actually used?

E-17



Page 23: Of the 16 cases, 12 require a US Flgg e these ship moves presently being made
by a steamship (exempted from the study) or orieeotJS Flagged Category Three ships? If

the moves are steamship moves, shouldn’t theyrhewed from the study? Are the remaining 4
cases handled by a Canadian Flag ship?

Page 26: How were fuel consumption rates calculfmethe ships?

Page 26-29: Itis nice to see that careful thowgtg put into the ship selection for each
Origin/Destination pair.

Pages 24-29: in the Description of Input Assump8onirces please add a paragraph on how
rail rates were calculate and another paragrapshiqr rates.

Page 27-28: Rail distances. Railroads prefer m@eHauls. If the movement is from a mine
served b a single railroad, the origin carrier wiéint the long haul to achieve economies of
scale. For this reason, rail movements are nassacily the shortest distance route (and can be
quite circuitous), especially if the shortest rommeolves two or more railroads. | would be
curious to know if the model used selected a rouitie three or more railroads — since a route
with more than two carriers is rare.

Pages 29-94

In the scenarios, | assume that the Base Case Bailie one that is actually used. Is this true,
or are either the rail or ship portion generatedhgyHawker model?

In the scenarios, does a switch from the Base Basiée to an All Rail route involve more
emissions at destination? That is, for examplesdopower plant emit more when it unloads
rail cars or a ship? If this is true, is this taed in anywhere?

Scenario 2's Base Case looks crazy. | recommaeatdtthe researched further. Why would
anyone use a ship in this case? Does the baseefles an actual movement? Is it possible
that Georgia Pacific cant unload rail cars? Isatieial rail route the same as the one that the
model chose? Is there an equity ownership invdlved

Page 97: Please confirm that there is a rail facrgss the St. Lawrence River to Baie Comeau,
QC. I have never heard of such! What are theithaties considered?

Chapter 2, Appendix B

Stakeholders were approached at Marine Communiyy &aAnn Arbor workshop, the

Canadian Shipowner’s Association, and Lake Cagidssociation. These were likely
representatives of the water carriers as opposezptesentatives of the coal, stone, iron ore, and
grain industries. Were stakeholders from thesastrées also included in the analysis? Please
describe the stakeholders in the study.

Chapter 3
Section 3.1: Source Shift (Crushed Stone):l assume that power plants run a combination of

trucked and ship/railed stone? Michigan’s higlticeh carbonate and low bond work index
seems to be valuable because of its chemical grepéor use in scrubbers.
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Further | assume that a ton of Michigan stone, beeaf its unique chemical properties, must
replace more than one ton of locally quarried stdhéhis is true then we would want to
encourage the use of long distance Michigan stomeduce the number of truckloads of lower
grade local stone. | suggest that someone frorsttiree industry (or one of the power plants
under discussion) answer this question.

Section 3.1.2: Based on the reading and a subsepene call with the EPA here is my
understanding of the method utilized: | believattive start with the EERA model-calculated
water/rail cost from the Michigan origin to a povwant, and then for this cost we draw a circle
around the power plant to represent a competitivektradius. This identifies the truck
completion. We then look at expanding the truckus by the extra ship MDO expenditure. As
a result, the analysis is strongly dependent ornikial rail and ship cost figures provided by
Dager (see my Chapter 2 remarks). The source géZxafigures needs to be documented.

Water/rail deliveries versus truck deliveries aisited stone:

1. On Page 3-4, the analysis assumes oversized truekith 43 ton cargos, rather than
the 20 ton cargos allowed on Ohio’s and Pennsylvais roads (Pennsylvania’s
weight limit may even be lower than 20 tons). Ishis a valid assumption?

2. The study indicates that “anecdotal evidence sugdkeat truck rates may be higher, at
$20 per short ton more” than their analysis uséss large discrepancy should be
reconciled.

If the Bruce Mansfield Power Station is expectedde a partial modal shift, we should find out
if the increased emissions of the additional truzftset the emissions savings of the C3 ruling.
Also, if the Power Station is outfitted to unloaar€ with few emissions, a conversion to truck
may increase them. It wouldn’t hurt to talk ditgatith the Station about their supply sources to
validate your analysis.

The study states that the analysis is problemataibse of factors not included, as listed in the
last paragraph on Page 3-8. Further, if a stofofrail/water to truck occurs, the emissions
consequences of this shift should be calculatedbendcluded in the analysis. Still further, the
shift analysis hinges on theoretical rail/watertdmgires. Despite all that | think this is a very
interesting approach.

Section 3.2:  Production shift (Steel and Electric):Low cost steel and electricity
producers typically run at capacity, while high cos producers expand or contract their
production to meet the ups and downs of demand. Bwcreasing the transportation cost of
the inputs, we put the Great Lakes producers intotte higher cost category, and as such
they may lose production at times to the lower cogiroducers. This is probably a difficult
concept to quantify. The classic example of suchptential shift is the new Thyssen-
Krupp steel mill in Mobile. Thyssen has water accss to the Midwest for its steel through
the Tennessee-Tombigbee Waterway, and would like mpete with the Midwest producers.
As a new state of the art facility, they are high @ume, low cost producer. Thus, perhaps
the Great Lakes producer does not go out of busingsbut he will likely lose some business
at the edge of his/her marketing area to companiesich as Thyssen-Krupp.
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Section 3.2.2: Impact on Great Lakes Sector: TégeBud Mine is used for the lower and

upper bound scenario and applied to electrical igetio@ for the entire Lakes region. This is
certainly a conservative assumption, since loth®fcoal used does not even move by water, and
some electricity is not generated by hydroelectatber than coal. You might mention this in the
text. Further in your analysis, you relate th@sgort cost increase to reduced electricity
revenues. How do you calculate this inverse @stip? Is it a price elasticity argument?

Your argument in the last paragraph of Page 3-Hiffisult to follow. Please explain more

fully how you separate the transport cost fromEih& figures. My understanding is that you use
average figure for mine costs in East North Cengnadl subtract it from the “delivered coal
cost.” Also, once you have subtracted the trarisgnponent, you must have to back out the
percentage trucked and direct railed. Finallysmng your baseline case freight rate, you are
using the Rosebud Mine as indicative of the Midwegustry. | somehow am not understanding
your argument or | am overthinking it. Pleas&i€y for me and for others. It would be helpful
if you would add some columns to Table 3-4 so timet could more easily follow your

argument. Also, in the table you distinguish betwpublic utilities versus independent power
generators — but you don’t distinguish between threthe text. Please expand this section.

Section 3.2.3: Impact on Steel: | encourage yaadtbanother row in Table 3-6 immediately
above “transp cost increase % revenue” with thé@$1Billion steel revenue figure. This would
add clarity for people like me who like to reprodube answers.

The argument is compelling but not complete in tfwat show that the MDO cost increase is a
small percentage of revenues. However, as a pesténransport cost it can be between 8.5-
16.6% for iron ore and 1.2-4.5% for coal. A companquite capable of changing their shipping
decisions based on such percentage increasesti(espscially for the iron ore percentages). A
company’s shipping decisions are typically desigaexind minimizing manufacturing and
transport costs. Revenues are calculated separalieh steel company has no choice it may
have to pay the difference, but the steel manufagfulecision may result in producing a bit less
at the now-higher-cost Great Lakes plant and mbameather plant.

My understanding is that Great Lakes coal movementare almost exclusively destined for
power plants and almost none is used in steel prodtion (steel companies usually use coke
with is rail supplied). There are a few exceptiondike the Rouge steel plant in Detroit
which occasionally received a shipload of metalluigal coal, but there aren’t many. Your
table in this section seems to indicate that Gredtakes ships DO consume coal delivered by
Great Lakes ships. This should be changed.

Section 3.2.4 Steel Production Shift: A SupplerakAnalysis: The analysis in this section is
both thought provoking and well done. | would lieeask the author a further question: An
appreciable quantity of imported steel coils enteesGreat Lakes from Europe. The steel coils
are typically carried by FedNav, Polsteam, or Wageg. When these ships arrive in the Great
Lakes, they discharge partial cargos at ClevelBedkoit and Burns Harbor. After this, they
pick up a grain backhaul and return to Europe @3#by). This is a very cost effective movement
that has been popular for the past 50 years! Congpfor this business is a second movement
from Europe. This second movement involves theesginips (or larger ships due to Seaway
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limitations) delivering coils to the Philadelphia York area, where they are offloaded and
shipped into the Ohio/Pennsylvania area by rail.

The question for the author is: to deliver bredkboaterial such as steel (but of any type), what
will be the increased cost of Seaway transit te€isuch as Cleveland, Toledo, Detroit, and
Burns Harbor. | believe that this question is gumportant, specifically because there are many
attempts to deliver international containers digeictto the Great Lakes ports from Europe,
rather than delivering them through New York/Plaktimore with an overland freight leg. |

am concerned that a large marine fuel cost increagsbe Seaway might delay this shift to
waterborne deliveries, and would like to understdredpotential incremental cost per ton of
cargo.

Page 3-15: The statement is made that a trip &era to to LA can involve 1700 miles of
North American ECA transit. How can that be? dught that the NA ECA extended to 200
miles offshore only. If such a route exists, ikkiely that that captain would take it when he can
burn HFO for only 200 miles?

Page 3-17: Please check the fuel cost increaseddomported steel case. It seems to me
that if imported steel moves through the North Aicear ECA, all the way (1500 miles or so)
down the St Lawrence and into the Great Lakes,utiaing MDO at a 40% or so premium
above HFO would significantly increase the transpost. However, the figures on Table 3-7
do not reflect this, if true.

Page 3-17: Truth is stranger than fiction. Stiels move by water to East coast ports and
then by rail to the Midwest. Norfolk Southern R&sha yard in Philadelphia dedicated to such
moves.

Chapter 6

Page 6-1: Is it possible that we would refit ag@aty Three ship with a Tier 2 OR a Tier 3
engine?

Page 6-2: hardware costs of fuel switch are $42kB7 So little!! Say this at the
beginning of the study, so that a reader doesea®btthat you overlooked what they may think of
as a major fixed investment cost!

Page 6-8: Category Three ships do not need togmevered under the ruling — only for
company reasons, such as the existing power utiiviog the hull of the ship. This comment is
important and should be more prominent in the b@gomof the study.

Page 6-8: The repowering costs mentioned abovepate $600,000 in addition to an
engine replacement. Thus, they are extremely higpes this pertain to steamships too, and will
this contribute to them being retired?

Page 6-9: Seasonal layups are not included irréight costs, but would likely be included
in the actual freight rates charged to customers.
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Page 6-11: PLEASE EXPLAIN THIS PAGE — WHERE DO TBEATS COME FROM?
Page 6-12: IN THE TABLE, ARE THE COLUMNS DIFFERENSHIPS?

Chapter 7

Page 7-26:  70% of grain on the Great Lakes ismedtior export, so this is an important
case to be considered in the body of the report

Grain exports: Grain from the Midwest gets expbegher through the Great Lakes, the
Mississippi River, or the West Coast depending anket prices and transport cost. Adding cost
to Great Lakes route will tilt the flow toward tbéher two routes to a degree. Can you quantify
this? How much additional cost will be added antmv much MDO versus HFO will be

burned on the inbound and outbound voyages? (With @f grain on the Great Lakes destined
for export, this is an important case)

Page 7-54. Please site the specific document fraimohayou obtained Figure 7A-3.
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Review-3 by: Mr. James Kruse.

PEER REVIEW

ECONOMIC IMPACTS OF THE CATEGORY 3 MARINE RULE
ON GREAT LAKES SHIPPING
Reviewer: C. James Kruse, Texas Transportation Irigute

In preparing these comments, | reviewed four docume

» Economic Impacts of the Category 3 Marine Rule oeaLakes Shipping, Chapters 1,
2,and 3

 Comment Letter from Canadian Shipowners Associatiated September 25, 2009

» Study of Potential Mode Shift Associated with ECAdRlations In the Great Lakes,
August 2009

 EPA’s Emission Control Program: Great Lakes SmgpPowerPoint presentation dated
February 11, 2010

| also participated in a conference call on Decar@ie 2010, that included a representative of
RTI International, several representatives of theiEenmental Protection Agency (EPA), and
the other peer reviewers.

In reviewing the document, | focused on methodo)@gpgumptions, and data sources. | did not
attempt to do any grammatical or editing reviews, aid | attempt to verify that computations
were correct or that stated values were accuratgdprted from their sources.

For the most part, | found the document to be cetmgmsive and well-substantiated. Exceptions
are noted in the attached comments. One facéednalysis that is missing is the concept of
equity. If ultra-low sulfur fuel requirements dreing placed on trucks and locomotives, but not
on marine engines, this would represent an indsebsidy to marine. While the road to
implementation may be markedly different, the regmients should represent a level playing
field to the degree possible.

The charge letter requested that peer reviewerssfon 5 issues. These are addressed in the
following paragraphs.

1. Clarity of presentation
By and large, the presentation is fairly easy tmfo. There are a few things that could
be done to improve clarity and readability:
* It would be helpful to standardize the units of swegas for tons. Specifically, the
document uses “tonnes”, “tons”, “metric tons”, atbrt “tons” (to name a few).
Either the same “type” of ton should be used thhoug the document or the unit
of measure should be explicit each time any vaéfiton” is used.
* There are a lot of missing words and extraneouslisvo€orrecting these editorial
problems will help.
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* On page 1-7, paragraph 5, the reference to “Settibd below” doesn’t make
sense. This is already section 1.4.2.

* On page 1-8, the document says “the level of fusédl in an ECA will decrease
from 15,000 ppm to 10,000 in 2010”. We are alrepast 2010. Should it say
“decreased” instead of “will decrease”™?

* On page 1-9, the document states that France waanmental in getting the
North American ECA approved. Should it be MexicOPitted?

» Acronyms need to be spelled out at first usage. elkample, on page 1-12,
paragraph 1, what does “BAU” stand for?

* On page 1-22, paragraph 1, “go does” should bes'giosvn”.

* On page 2-6, the document states that “The purpiothes study is to examine
whether an increase in fuel costs for Great Lakggp#ng could lead to
transportation mode shift”. This is extremely imjpot in evaluating the analysis.
| think this should be highlighted in the Executsemmary and at several points
throughout the document.

* On page 2-9, the document states that “the anadg&s not consider the
transportation of the grain from the farm to tHe"sibut does not state why.
Although the reason may seem obvious, some exjtensttiould be given.

* There are two issues with paragraph 1 on page A4The term “net tons”
needs to be explicitly defined. (2) In three amstes in this paragraph, the
document states that the vessel weighs a certaviaim This is not true. It
appears that the author intends to refer to “deagiwéonnage”, which is the
weight of cargo, fuel, stores, and crews that #sel can accommodate at its
maximum load line—not the weight of the vessel.isTteeds to be clarified.

* On page 2-16, there is an excellent descriptidmog¥f the freight comparison was
conducted. It might be useful to mention this icoaple of other places (e.g.,
executive summary), but not critical.

* In four scenarios shown in Chapter 2, Appendixh&re is no all-rail alternative
considered, but the document does not explain whyigpoint. In the results
section, the document states, “It was determinatikttxxis not serviceable by
rail. Therefore an All-Rail Alternative Route daast exist”. The justification
needs to be included on pages 53, 55, 57, and d@las

* What is the unit of measure for costs In Table 3k6® millions of dollars?

2. The overall approach and methodology
The approach of looking at origin/destination pé#irat stakeholders thought might be
affected is excellent. Given historical cargo ffgwt also appears that the commodities
that were chosen were appropriate. The involverokstiakeholders seems to be
adequate and meaningful. Finally, there was anogpiate trade-off between accuracy
and level of effort. My specific concerns aboutinoelology are the following;

* Inthe CSA study dated August 2009, the authots $ihat “Transportation costs
while an important factor in determining ore songcare often subordinate to
considerations of ore quality, mine ownership, lb&ign contracts, and overall
corporate benefit”. This should be noted in EP#nslysis of the iron ore trade.

* Inthe document | reviewed, the analysis assunasetich voyage will have a
revenue-generating backhaul. | have receivediaentitat backhauls were
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considered to be empty in the analysis. If s hdt have a problem with
backhauls, as empty backhauls will state the wexpgected case.

» | agree that focusing on the 2015 sulfur limithe tvay to go.

* | have strong concerns about the methodology usectdished stone. On page 3-
3, the next-to-last paragraph states “It also adme®xamine the reason why the
purchasing facility uses stone originating at a mleager distance, requiring ship
transportation, when stone from local quarries t&vailable.” The existence
of this situation in the “real world” invalidatelse methodology used in the
document. Users are importing stone from greaandees for a reason. To
simply expand the “competitive radius” as the bas$ithe analysis ignores this
consideration. If the stone is being imported fraspecific quarry, then the
inclusion of quarries producing similar quality/deastone needs to be evaluated
rather than just looking at quarries generically.

* Would steel import quotas have an effect on thadyams? If so, that should be
analyzed.

* | don’t see where the document addresses the gottfeeshareholders expressed
regarding a potential spike in the price of the&® dulfur fuel if there is a limited
supply in the Great Lakes region when implementabiegins.

3. Appropriateness of the datasets and other inputs

* Inthe CSA study, it was noted that neither Ontate®l mill has the facility to
receive coal by rail. It would be wise to verifiat the Algoma facility included
in the analysis does have the facility to receree ore by rail.

* What is the basis or source for the statement gmerspecific fuel oll
consumption? How did EPA (or its contractor) derilie assumed propulsion
powers?

* The source for the assumption on rail energy intgngeds to be stated.

* The current Great Lakes basin profile is for 200@ble 13 in Appendix A should
be updated.

* The sources should be stated for the following raggions used to develop Table
16 in Appendix A: Auxiliary Engine power, Auxiliafgngine Load Factor in
Port, and Rail Energy Intensity.

* In Appendix A, why is it assumed that the vessdll maé loaded to 85% of its
capacity? Since this assumption directly affeleésunit freight cost, it is
important to justify it.

* The Corps’ Port and Waterway Facilities data weseduto obtain the depth of
each port. | don’t know about the Great Lakes,fouthe Inland Waterway
System, these data are highly unreliable. Agantesavailable depth directly
affects the unit freight cost, | would suggest sdamel of “truthing” of these
depths.

* In Chapter 3, is the assumption of a truck load3&hort tons valid if the quarry
is located in the United States?

* What is the basis for the assumption that 80% eftilivered iron ore cost is the
“iron ore cost at the mine”?
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4. Data analyses conducted
With the exception of the concern regarding stamay analysis noted above, | found
the analyses to be appropriate and adequate.eld@iurther items of concern in this
area.

5. Appropriateness of the conclusions
The conclusions were appropriate and justifiedngaknto account the data sources and
inputs employed for the analysis. There weretwstinstances, where | felt the
conclusions needed to be shored up. On pagesd-3-& statements are made to the
effect that “the increase is not substantial corgao the number of quarries already
located within the radius.” This is a subjectiv@ement that needs to be validated with
numbers/data.

comments are attached in tabular format. Theyaaranged in the order in which the

underlying paragraphs in the document are presentetlin order of importance. The items |
consider to be of greater importance have an aktéti") below the page number.

LISTING OF COMMENTS REGARDING
ECONOMIC IMPACTS OF THE CATEGORY 3 MARINE RULE
ON GREAT LAKES SHIPPING

Page Paragraph = Comment

General It would be helpful to standardize the units ofaswres for tons.

Specifically, the document uses “tonnes”, “tonsfigtric tons”, and
short “tons” (to name a few). Either the same &ypf ton should be
used throughout the document or the unit of meashuvald be explicit
each time any variant of “ton” is used.

General There are a lot of missing words and extraneousisvo
General The involvement of stakeholders seems to be adeauma meaningful.
General | don’t see where the document addresses the gotiee shareholders

expressed regarding a potential spike in the midke 0.1% sulfur fuel
if there is a limited supply in the Great Lakesioagvhen
implementation begins.

General In the CSA study dated August 2009, the authate shat

“Transportation costs while an important factodetermining ore
sourcing are often subordinate to consideratiorm®fuality, mine
ownership, long-term contracts, and overall corfobenefit”. This
should be noted in EPA’s analysis of the iron caelé.

General In the same CSA study, it was noted that neith@afo steel mill has

the facility to receive coal by rail. It would bese to verify that it does
have the facility to receive iron ore by rail.

1-7 5 The reference to “Section 1.1.4 below” doesréke sense. This is
already section 1.4.2.
1-8 2 The document says “the level of fuels useahiieCA will decrease from

15,000 ppm to 10,000 in 2010”. We are already pas0. Should it say
“decreased” instead of “will decrease”?
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Page Paragraph  Comment

1-9

0

The document states that France was instriainargetting the North
American ECA approved. Should it be Mexico? Oeaift

1-12

At the end of the paragraph, should probabé/“metric ton” instead of
“tonne”. (See general comments).

1-12

What does “BAU” stand for? Please writadit.

1-22

“go does” should be “goes down”.

2-5

| agree that focusing on the 2015 sulfurtlisithe way to go.

2-6

*

WIN|R|-

The document states that “The purpose of thidysgito examine
whether an increase in fuel costs for Great Lakggp#ng could lead to
transportation mode shift”. This is extremely imjpot in evaluating the
analysis. | think this should be highlighted ie tBxecutive Summary
and at several points throughout the document.

2-9

The document states that “the analysis doesarstider the
transportation of the grain from the farm to tHe"sibut does not state
why. Although it may seem obvious why, some exaleom should be
given.

2-14

There are two issues with this paragragh:Tle term “net tons” needsg
to be explicitly defined. (2) In three instanaeshis paragraph, the
document states that the vessel weighs a certadiaim This is not true
It appears that the author intends to refer to ddesaght tonnage”, whick
is the weight of cargo, fuel, stores, and crews t@avessel can
accommodate at its maximum load line—not the wedglthe vessel.
This needs to be clarified.

N

2-14

2&3

What is the basis or source for the stateroargngine specific fuel oil
consumption? How did EPA (or its contractor) derikie assumed
propulsion powers?

2-14

The source for the assumption on rail energynsitg needs to be state(

2-16

This is an excellent description of howfitegght comparison was
conducted. It might be useful to mention this icoaple of other places
(e.g., executive summary), but not critical.

2A-13

According to what the document says on B%td what the carriers
state, vessels that carry iron ore can also caayng

2A-15

Table 13

The current Great Lakes basin pradilfor 2008. The table should be
updated.

2A-24
*

Table 16

The sources should be stated for thewollp assumptions: Auxiliary
Engine power, Auxiliary Engine Load Factor in Partd Rail Energy
Intensity.

2A-26
*

Source for specific fuel oil consumption paramste

2A-26
*

Why is it assumed that the vessel will be loae85% of its capacity?
Since this assumption directly affects the uniiginé cost, it is important

to justify it.
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Page Paragraph  Comment

2A-27

*

4

The Corps’ Port and Waterway Facilities data wesed to obtain the
depth of each port. 1 don’t know about the Grealtds, but for the
Inland Waterway System, these data are highly iafnel. Again, since
available depth directly affects the unit freigbst; | would suggest
some kind of “truthing” of these depths.

2A-53,
55, 57,
& 59

In four scenarios, there is no all-rail alternatoonsidered, but the
document does not explain why at this point. mrsults section, the
document states, “It was determined that xxxx tsseoviceable by rail.
Therefore an All-Rail Alternative Route does notsé€Xx The
justification needs to be included on pages 53535and 59 as well.

3-2 ff

**

| have strong concerns about the methodology fsettushed stone.
On page 3-3, the next-to-last paragraph statesdsitt does not examine
the reason why the purchasing facility uses stoiggnating at a much
longer distance, requiring ship transportation, nvsmne from local
guarries may be available.” The existence of shiigation in the “real
world” invalidates the methodology used in the doeat. Users are
importing stone from great distances for a reasbmsimply expand the
“competitive radius” as the basis of the analygires this
consideration. If the stone is being imported fraspecific quarry, ther
the inclusion of quarries producing similar qudljiade stone needs to
be evaluated rather than just looking at quarreesegcally.

Is the assumption of a load of 43 short taisl if the quarry is located
in the United States?

3-5

The last sentence states, “...the increasatisubstantial compared to
the number of quarries already located within #dehus.” “Not
substantial” is subjective. | suggest includingheanumbers here.

3-6

[EEN

See previous comment.

Would steel import quotas have an effecthamdnalysis? If so, that
should be examined here.

3-12

What is the basis for the assumption thét 80the delivered iron ore
cost is the “iron ore cost at the mine”?

3-13

Table 3-6

What is the unit of measure for €®slks it millions of dollars?
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Appendix F: Additional Documents Provided to the
Reviewers

Particulars Page

List of additional documents provided

to the reviewers F1

Document “Marine Community Day

Presentation” by Byron Bunker F2-F20




1)

2)
3)

4)

5)

6)

7)

List of Additional Documents Provided to the Reviewrs

U.S. EPA Appendix 2B “Stakeholder Interactions’Gbapter 2 of the EPA “Economic
Impacts of the Category 3 Marine Rule on Great k&&leipping” (June 10, 2010);

Stakeholder “Attendee List” (June 10, 2010);

U.S. EPA Marine Control Program: “Marine Commuritgty Presentation” (February
11, 2010) [Available in Appendix F of this memorand;

“Comments of the Canadian Shipowners Associatiothernited States Environmental
Protection Agency’s proposed rulemaking entitle@fi€ol of Emissions from New
Marine Compression-Ignition Engines at or above.i®€rs per Cylinder” (September 25,
2010 EPA-HQ-OAR-2007-0121);

Research and Traffic Group “Study of Potential M&déft Associated with ECA
Regulations In the Great Lakes” (August, 2009);

U.S. EPA “Control of Emissions from New Marine Camgsion-Ignition Engines at or
above 30 Liters per Cylinder — Information in Sugpd Applying Emission Control
Area (ECA) Requirements to the Great Lakes Reg{D@cember 15, 2009 EPA-HQ-
OAR-2007-0121-0586);

U.S. EPA “Summary and Analysis of Comments: Cdrdafd&missions from New
Marine Compression-Ignition Engines at or Aboved_ 86rs per Cylinder” (December,
2009 EPA-420-R-09-015).
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EPA’s Emission Control Program:
Great Lakes Shipping

Marine Community Day
February 11, 2010

Byron Bunker
U.S. Environmental
Protection Agency




Overview

@Summary of Marine Engine, Fuel
Programs

@ Congressional Direction

® Great Lakes Provisions

® Great Lakes Study




EPA’s Marine Program

@ Comprehensive program - marine engines
and fuels

U.S. Domestic
Rulemaking

-
North American Global Annex VI

® Coordinated strategy  ecarropgsal Stahdards

b

» Clean Air Act N
« MARPOL Annex VI

» Emission Control Area Designation

- ECA designation expected to be adopted at IMO March
2010




Marine Diesel Engines

@NOx, PM

® 2008 Loco/Marine Rule

@New Category 1 and 2 engines
®Reman Category 2 engines

®2009 Rule/MARPOL Annex VI Amendments
®New engines >130 kW
@Existing Category 3 engines




Marine Fuels

@ Sulfur and PM

@ Fuels produced, distributed in US (CAA program)
« 15 ppm distillate by 2014
+ 2004 Clean Air Nonroad Diesel Rule

+ 1,000 ppm ECA fuel by 2015
+ 2009 Category 3 Marine Rule

® Fuels used in North American ECA (ECA program)
+ 10,000 ppm by 2012
« 1,000 ppm by 2015




U.S./Canada ECA Proposal

Greenland
(Denmark)

Alaska (U.5.)

United States (48 states)

Hawaii (U.5.)
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Result: Reduced Ship Emissions

®NOx Controls

» ~80% NOzx reduction new
vessels (2016)

® PM and SOx Controls
« ~95% SOx reduction
- ~85% PM reduction

@ Shipping will be efficient and clean!




Human Health & Welfare Benefits:
Category 3 Rule

® 2030 estimated benefits are between $110
and $280 billion

® By 2030, program expected to prevent:

- Between 13,000 and 32,000 PM-related premature
deaths

- Between 220 and 980 ozone-related premature deaths
- Up to 1,500,000 work days lost
» Up to 10,000,000 minor restricted-activity days

® Estimated annual costs are much smaller:
$3.1 billion




Human Health & Welfare Benetfits:
2008 Loco/Marine Rule

® 2030 estimated benefits are between $9 and
$11 billion

@ By 2030, program expected to prevent:
» 1,100 PM-related premature deaths

» 280 ozone-related premature deaths
» 120,000 work days lost
- 1,100,000 minor restricted-activity days

@ Estimated costs are much smaller: $740
million




Great Lakes Shipping

® U.S. ship owners and Great
Lakes industry associations
contributed to our marine

actions
« 2003 Tier 1 Rule

+ 2004 Locomotive and Marine Rule
+ 2007 Ship ANPRM

@ Environment Canada, Transport Canada,
and Canadian ship owners also participated




Great Lakes Vessels

@ Lakers: ECA fuel sulfur requirements on
the Great Lakes will —

+ Put steamships out of use —distillate fuel causes
safety concerns

» Increase operating costs, leading to significant
modal shifts to rail or truck

® Result will be emissions increase, from
rail and truck




Direction from Congress

® 2010 Appropriations Bill (HR9226, the
Department of Interior, Environment, and
Related Agencies Appropriates Act, 2010)

@ EPA directed to exclude Great Lakes
steamships from fuel sulfur standards

@ Bill Report: EPA should include 2 waivers
(fuel availability, economic hardship), do
study)




FRM Provisions for Lakers

@ 40 CFR 1043.95

@ Steamships excluded from fuel requirements

® Diesel ships: compliance waived for 10,000 ppm
fuel if that fuel is not available - but owner must
purchase the next cleanest fuel available

@ Serious economic hardship provision

@ Canadian vessels are also eligible — Annex VI
Compliance on the Lakes




Great Lakes Economic Study

@ What are the impacts of fuel sulfur
requirements on Great Lakes
shipping?

® How do we evaluate this question?

+ Methodology
« Data needs

@ Developing stakeholder process to
carry out this study

@ Assessing existing methodologies




Additional Information

® 2009 Category 3 Marine Rule and North
American ECA

« WWW.epa.gov/otaqg/oceanvessels.htm

@ 2008 Loco/Marine Rule

« WWWw.epa.gov/otag/marine.htm

@ General Marine Program Contact
« Jean-Marie Revelt
- U.S. Environmental Protection Agency
- Revelt.Jean-Marie@epa.gov
+ (734) 214-4822




Appendix

Impacts of
Great Lakes Vessels
on U.S. Air Quality




Great Lakes Ports and
Nonattainment Areas

® Great Lakes shipping about 1.5% of the
emissions and fuel consumption in the U.S.,
but their impacts are localized on the Lakes
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Great Lake Vessel Contribution

@ About 1.7% of the PM benetits of Category 3
engine and fuel controls in the U.S. are achieved
in 6 Great Lake states (IN, IL, MI, MN, OH, WI)

- PA and NY not included because they also border Atlantic
Ocean

® Estimated benefits of controls on Lakers is —
» $1.5-3.7 billion in benefits v. $0.05 billion in costs

- In comparison, the total benefit of Category 3 marine rule
in 2030, for the full U.S. ECA, is $110-$260 billion, with $3.1
billion in costs, for similar benefit-to-cost ratio




2020 Potential PMZ2.5 Reductions
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