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SHORT FORMS FOR FREQUENTLY CITED CASES

The following short form case citations are used herein

AEPCO 2001 Arizona Electric Power Cooperative Inc Burlington Northern

Santa Fe Railroad Co Union Pacific Railroad Co STB

DocketNo 42058 served Dec 31 2001

AEPCO 2002 Arizona Electric Power Cooperative Inc Burlington Northern

Santa Fe Railroad Co Union PacUIc Railroad Co S.T.B

322 2002

AEPCO 2005 Arizona Electric Power Cooperative Inc Burlington Northern

Santa Fe Railroad Co Union Pacflc Railroad Co STB

Docket No 42058 served Mar 15 2005

AEPCO 2011 Arizona Electric Power Cooperative Inc Burlington Northern

Santa Fe Railroad Co Union Pac/Ic Railroad Co STB

Docket No 42113 served Nov 16 2011

AEP Texas AEP Texas North Co BNSF Railway Co STB Docket No
41191 Sub-No served Sept 10 2007

CPL Carolina Power Light Co Norfolk Southern Railway Co
S.T.B 235 2003

Duke/CSXT Duke Energy Corp CSX Transportation Inc S.T.B 402

2004

Duke/NS Duke Energy Corp Norfolk Southern Railway Co S.T.B 89

2003

Duke/NS Reconsideration Duke Energy Corp Norfolk Southern Railway Co S.T.B 862

2004

FMC FMC Wyoming Corp Union Pac/lc Railroad Co S.T.B 699

2000

IPA Intermountain Power Agency Union Pac Co STB Docket

No 42127 served April 2012

MG MG Polymers USA LLC CSX Transportation Inc STB
Docket No 42123 served Sept 27 2012

Major Issues Major Issues in Rail Rate Cases STB Ex Parte No 657 Sub-No
served Oct 30 2006 affd sub nom BNSFv STB 526 F.3d

770 D.C Cir 2008



McCarty Farms McCarty Farms Inc Burlington Northern Inc S.T.B 460

1997

Otter Tail Otter Tail Power Co BNSF Railway Co STB Docket No
42071 served Jan 27 2006

PPL Montana PPL Montana BNSF Railway Co S.T.B 286 2002

Rate Regulation Reforms Rate Regulation Reforms STB Ex Parte No 715 served July 25

2012

SAC Procedures General Procedures for Presenting Evidence in Stand-Alone Cost

Rate Cases S.T.B 441 2001

TMPA Texas Municipal Power Agency Burlington Northern Santa

Fe Railway Co S.T.B 573 2003

TMPA II Texas Municipal Power Agency Burlington Northern Santa

Fe Railway Co S.T.B 803 2004

West Texas West Texas Util Co Burlington Northern Railroad Co
S.T.B 638 1996

WFA Western Fuels Ass Basin Elec Power Cooperative BNSF

Railway Co STB Docket No 42088 served Sept 10 2007

WFA II Western Fuels Ass Inc BNSF Railway STB Docket No
42088 served Feb 17 2009

WPL Wisconsin Power Light Union Pac R.R Co S.T.B 955

2001

Xcel Public Service Co of Colorado d/b/a Xcel Energy Burlington

Northern Santa Fe Railway Co S.T.B 589 2004



ACRONYMS

AAR Association of American Railroads

ABC Algorithmic Blocking and Classification

AEI Automatic Equipment Identification

AEO Annual Energy Outlook

APE Authorizations for Expenditure

APA Administrative Procedure Act

AREMA American Railway Engineering and Maintenance-of-Way Association

ARIL Arrival at Intransit Location

ATC Average Total Cost

BB Bridge Building

BCFD Billion Cubic Feet per Day

BCY Bank Cubic Yard

BMP Best Management Practices

BNSF Burlington Northern Santa Fe Railway Company

BRC Belt Railway of Chicago

CS Communications and Signals

CAGR Compound Annual Growth Rate

CAPP Central Appalachian

CBG Coal Business Group

CDL Commercial Drivers License

CFS Commodity Flow Survey

CMA Chemical Manufacturers Association

CMP Aluminized Corrugated Metal Pipe





FED Failed Equipment Detector

FELA Federal Employers Liability Act

FMLA Family and Medical Leave Act

FRA Federal Railroad Administration

FRICS Fellow of the Royal Institute of Chartered Surveyors

FSC Fuel Surcharges

GA General Administrative

GAO Government Accountability Office

GDP Gross Domestic Product

GVW Gross Vehicle Weight

GW Genesee and Wyoming Railroad

HM-l United States Hazardous Materials Instructions for Rail

HTUA High Threat Urban Area

ICC Interstate Commerce Commission

ICHD Interchange Delivery

IHB Indiana Harbor Belt Railway

IPO Initial Public Offering

ISA Intercarrier Service Agreement

ITMS Integrated Transportation Management System

KCS Kansas City Southern Railway

LARS Locomotive Assignment and Routing System

LCY Loose Cubic Yard

LNW Louisiana and North West Railroad

LLJM Locomotive Unit Mile

MACRS Modified Accelerated Cost Recovery System



MAI Member of the Appraiser Institute

MATS Mercury and Air Toxics Standards

MGT Million Gross Ton

MMA Montreal Maine and Atlantic Railroad

MMBtu million British Thermal Units

MMM Maximum Markup Methodology

MOW Maintenance-of-Way

MRE Market Research and Economics Group

MRL Montana Rail Link

MSE Mississippi Export Railroad

MSP Modified Straight-Mileage Prorate

NW Norfolk and Western

NAPP Northern Appalachian

NARS Non-accident Releases

NERC North American Electric Reliability Corporation

NMC Natural Moisture Content

NPRM Notice of Proposed Rule Making

NRCS Natural Resource Conservation Service

NROI Net Railway Operating Income

NS Norfolk Southern Railway Company

NYMEX New York Mercantile Exchange

OlD Origin/Destination

OMC Optimum Moisture Content

PACT Placed at Customer
Facility

PFPS Pulled from Patron Siding



PHMSA Pipeline and Hazardous Safety Administration

PIll Poisonous-by-Inhalation

PRB Powder River Basin

PTC Positive Train Control

PTRA Port Terminal Railroad Association

PW Providence and Worcester Railroad

RIVC Revenue to Variable Cost

RBMN Reading Blue Mountain and Northern Railroad Company

RCAF Rail Coal Adjustment Factor

RCP Reinforced Concrete Pipe

RCRA Resource Conservation and Recovery Act

RMS Risk Management Solutions Inc

ROW Right-of-Way

RPMS Real Property Management System

RSAM Revenue Shortfall Allocation Method

RSC Rail Security Coordinator

RTA Railroad Tie Association

RTC Rail Traffic Controller

SAC Stand-Alone Cost

SARR Stand-Alone Railroad

SBRR SunBelt Railroad

SCAN Soil Climate Analyst Network

SCTG Standard Classification of Transportation Goods

SFAS Statement of Financial Accounting Standards

SIP State Implementation Plans



SPLC Standard Point Location Code

SSA Shared Asset Area

SI Sensitive Security Information

STB Surface Transportation Board

STCC Standard Transportation Commodity Code

SWPPP Stormwater Pollution Prevention Plan

TE Train Engine

TBT Thoroughbred Bulk Terminal

TCS Triple Crown Services

TDIS Thoroughbred Direct Intermodal Services

TIH Toxic-by-Inhalation

TKMV Track Move/Inventory Move

TMS Transportation Management Services

TRANSCAER Transportation Community Awareness and Emergency Response

TRRA Terminal Railroad Association of St Louis

TSA Transportation Security Administration

TYES Thoroughbred Yard Enterprise System

USDOT U.S Department of Transportation

USPAP Uniform Standards of Professional Appraisal Practice

WLE Wheeling and Lake Erie Railway

WQMP Water Quality Management Plan

WSS Web Soil Survey

WTI West Texas Intermediate
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NON-ROAD PROPERTY INVESTMENT

Non-road property investment costs including costs for locomotives railcars and other

equipment are addressed in other sections of NSs reply evidence

I1I-E-



PUBLIC VERSION

Table of Contents

Page

III STAND-ALONE COST

ROAD PROPERTY INVESTMENT

Land

The SBRRs Land Must Be Valued As of the Date the SBRR

Would Need to Acquire It

NSs Approach to its Appraisal of the ROW Produced More

Accurate Results

Identification of Land Valuation Units along the ROW ..1

Land Physically Inspected 13

Land Not Physically Inspected 17

ii Collection and Analysis of Comparable Sales Data 17

Comparable Sales for the SBRR Should Include

Only Unimproved Land 18

Comparable Sales Should Be Aggregated Using

Stratified Mean Methodology to Preserve the

Accuracy of the Valuation 20

iii Calculation of Total Value of Land To Be Acquired By the

SBRR 23

Concluded Values Must Be Logically Connected To

The Comparable Sales Relied Upon 24

Assessed Values are an Improper Basis of

Comparison for Concluding Market Value 26

The SunBelt Appraiser Provided No Justification

for Its Valuation of Rural Towns 27

The SunBelt Appraisers Valuation of Easements Is

Contrary to Board Precedent 27

Appraisal of Land for Yards and Communications Facilities 29

Conclusion 30

Roadbed Preparation 31

SunBelts Fabricated Rationale 40

Clearing and Grubbing 48

111-F-i



PUBLIC VERSION

Clearing and Grubbing Quantities 48

ii Acres Requiring Both Clearing and Grubbing 51

Acres Requiring Only Clearing 51

Earthwork 53

Earthwork Quantities from ICC Engineering Reports 53

ii Other SBRR Earthwork Quantities and Earthwork Costs 55

SBRR Yards 55

Total Earthwork Quantities 55

Earthwork Unit Costs 56

Haul Distance Assumptions 56

ii Common Excavation 57

iii Loose Rock Excavation 59

iv Solid Rock Excavation 62

Embankment/Borrow 64

Other Earthwork Quantities Unit Costs 65

Land for Waste Excavation 65

ii Stripping 68

Undercutting 70

ii Over-Excavation 80

iii Fine Grading 81

iv Swell 83

Subgrade Preparation 86

Total Earthwork Cost 95

Drainage 95

Lateral Drainage 95

ii Yard Drainage 95

Culverts 96

Culvert Unit Costs 97

ii Culvert Installation Plans 99

iii Culvert Quantities 102

iv Total Culvert Costs 108

Other 108

Sideslopes 108

ii Ditches 108

iii Retaining Walls 108

hI-F-u



PUBLIC VERSION

Retaining Walls Replaced With Gabions 109

Conversion of Masonry and Timber

Retaining Wall Quantities to Gabions 109

ii Additional Retaining Wall Quantities to

Accommodate Modern Roadbed Standards 113

Piling Retaining Walls 116

iv Rip-rap 116

Relocating and Protecting Utilities 117

vi Seeding/Topsoil Placement 117

vii Water for Compaction 117

viii Surfacing for Detour Roads 118

ix Environmental Compliance 118

Lighting for Night Work 118

xi Dust Control Work 119

Track Construction 120

Geotextile Fabric 121

Ballast 122

Ballast Quantities 123

ii Ballast Pricing 126

iii Ballast Material Transportation to the SBRR Railheads .127

iv Ballast Material Distribution Along the SBRR Right-of-

Way 129

Material Transportation Cost for Ballast 131

vi Subballast 133

Subballast Quantities 133

Subballast Material Costs 134

Subballast Material Placement Costs 136

Ties 137

Rail 140

Main Line and Yards and Siding 140

ii Rail Pricing 140

iii Rail Unloading Costs 142

iv Field Welds 145

Insulated Joints 146

Switches 146

Other 149

Rail Lubricators 149

hI-F-ui





PUBLIC VERSION

Highway Overpasses III-F-198

Signals and Communications III-F-199

Centralized Traffic Control III-F-200

The SBRR Could Not Install PTC In 2011 III-F-200

ii SunBelts Inventory of Signals Components Is

Unreliable III-F206

iii SunBelts Unit Costs For Signals Components Are

Incorrect III-F-2 13

PTC III-F-217

PTC Wayside System III-F-217

ii PTC IT Costs III-F-219

iii PTC Locomotive Costs III-F-221

iv PTC Development Costs III-F-221

PTC Expenditure Schedule III-F-227

Detectors III-F-227

Crossing Signal Equipment III-F-229

Communication System IIIF-235

Hump Yard Equipment III-F-23

Buildings and Facilities III-F-235

Headquarters Building III-F-236

Fueling Facilities III-F239

Fueling Platforms III-F-239

Locomotive Repair Facilities III-F-240

Car Repair III-F-244

Major Car Repair Facility III-F.244

ii Freight Car Repair Tracks III-F-245

Crew Change Facilities III-F-246

Yard Offices III-F-248

MOW Buildings IJI-F-249

Wastewater Treatment III-F-252

Other Facilities/Site Costs JII-F-253

i.a Guard Booths III-F-258

i.b Mechanic Repair Shops III-F-259

i.e ObservationlYard Master Tower Ill-F-260

111-F-v



PUBLIC VERSION

Mobilization .268

10 Engineering 272

11 Contingencies 272

12 Construction Schedule 272

Additive to Compensate for Days Lost to Rain Events 274

III-F-vi



PUBLIC VERSION

III STAND-ALONE COST

ROAD PROPERTY IN VESTMENT

NSs Reply Evidence demonstrates that SunBelt underestimated the road property

investment costs of the SBRR by more than $1.5 billion as summarized by Table IIIF-1 In this

Section Ill-F NS explains the significant differences between SunBelts road property

investment evidence and the superior evidence NS provides in this Reply

Table Ill-F-I

SBRR Road Property Investment Costs NS Reply

in millions

SunBelt Opening NS Reply

Item Investment Investment Difference

Land-l/ $199 $218 $19

Roadbed Preparation $244 $677 $433

Track Construction $537 $874 $338

Tunnels $0 $0 $0

Bridges $316 $486 $170

Signals Communications 2/ $95 $198 $104

Buildings Facilities $17 $176 $159

Public Improvements $8 $18 $9

Subtotal $1416 $2647 $1231

10 Mobilization $33 $73 $40

11 Engineering $122 $238 $116

12 Contingencies $137 $269 $132

13 Total Road Property Investment Costs $1708 $3227 $1519

Source NS Reply WP 111-F-Total NS Reply

1/ Reply land values reported at 2009 levels

2/ total of $47.6 Million in 2011 3Q PTC costs are invested after start up

111-F-i
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Land

SunBelts Opening Evidence on real estate costs for the SBRR is predicated on

fundamentally flawed methodologies and incorrect assumptions regarding when the SBRR

would need to acquire land for its Right-of-Way ROW if it is to begin operations in July

2011 The SunBelt appraiser2 posits that the SBRR could acquire all of the necessary land

including land for the ROW for 578 S13RR-owned route miles and land for yards and

microwave towers totaling 6995.7 acres-for $199.1 million SunBelts valuation

underestimates the cost of acquiring land in part by choosing to value the real property as of

July 31 2011 which is the day after the SBRR is supposed to commence operations and which

is according to SunBelt own construction schedule over Iwo years after the SBRR would need

to acquire its property in order to begin construction See SunBelt Opening WP Complete

Construction Schedule with By Year.xls SunBelt Opening III-F-46 The SunBelt appraiser

offers no justification for this valuation date.3 The SunBelt appraisers reliance upon the

This Land Valuation Section is sponsored by Michael Hedden who is real estate expert

Mr Hedden has reviewed the SunBelt land valuation evidence and prepared an alternative

retroactive mass-appraisal valuation report Mr Hedden credentials and expertise are

described in more detail in Section IV

SunBelt real estate evidence was sponsored by Richard Harps and several other witnesses

who appear to have been working under Mr Harps direction See SunBelt Opening III-F-2

Because in some cases it is not clear whether work was performed by Mr Harps or by one of

SunBelts other witnesses the terms SunBelt appraiser and SunBelt appraisal team are used

herein to refer collectively to SunBelts real estate witnesses

The only semblance of an attempt by the SunBelt appraiser to justify July 31 2011 as

valuation date is bizarre claim that July 31 2011 valuation date was the date specified by

the Surface Transportation Board See SunBelt Opening WP SunBelt SAR Land

Valuation.pdf at 18 The Board plainly did not specify 2011 as the valuation date and indeed

Board precedent plainly requires use of valuation date that corresponds to the date land would

be acquired See McCarly Farms S.T.B at 525 132 adjusting the land valuation date back

to the beginning of the construction period Arizona Pub Serv Co The Atchison Topeka

Santa Fe Railroad Co S.T.B 367 387 n.55 1997 valuing land at 1993 values so as to

provide for 1-year construction period prior to the initiation of service in 1994
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June 31 2011 valuation date is unsupportable and its land valuation evidence should be rejected

for that reason alone

This manipulation of the real estate valuation date however is not the only flaw in

SunBelt real estate evidence As detailed below the SunBelt appraiser failed to accurately

identify Valuation Units selected inappropriate comparable sales used flawed global mean

approach to aggregate sales data in way that artificially depressed per-acre prices and valued

easements in way that is directly contrary to Board precedent NSs expert witness Michael

Hedden details the oversights distortions and improper methodologies used by the SunBelt

appraiser in his Rebuttal Report which is attached as NS Reply Exhibit III-F-2 Mr Hedden is

member of the Appraiser Institute MAI and the Counselors of Real Estate CRE and is

distinguished Fellow of the Royal Institute of Chartered Surveyors FRICS

Because SunBelt real estate appraisal is biased and methodologically flawed

Mr Hedden prepared an alternative retrospective mass-appraisal valuation report that is

consistent with Uniform Standards of Professional Appraisal Practice USPAP and Board

precedent Mr Heddens valuation report is NS Reply Exhibit III-F-3 Mr Hedden performed

an independent valuation analysis of the cost of land needed to acquire the ROW for the SBRR

As demonstrated below and in the Report itself Mr Heddcn appraisal applied methodologies

that are consistent with USPAP standards and features more specific and detailed analysis than

the SunBelt appraisers report Mr Hedden concludes that the land acquisition costs for the

SBRR would total $218110000 In comparison SunBelt posited that the SBRR could acquire
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land for $199l00000$19010000 or 8.72% less than NSs properly developed appraisal

value.4

The following sections detail the process Mr Hedden undertook in his appraisal and

summarize the flaws in SunBelts appraisal These flaws render SunBelt real estate evidence

unreliable and unsupportable Mr Heddens more thorough technique produced more reliable

and accurate valuation As such Mr Heddens analysis should be accepted by the Board in its

entirety

The SBRRs Land Must Be Valued As of the Date the SBRR

Would Need to Acquire It

One of the most significant and pervasive errors in the SunBelt appraisers approach is

his decision to value the SBRR real estate as of July 31 201 1over two years after the SBRR

would need to begin acquiring property SBRRs own construction schedule proposes that the

SBRR would acquire land between June 2009 and December 2009 and that it would begin

construction in October 2009 See SunBelt Opening WP Complete Construction Schedule

with By Year.xls SunBelt Opening III-F-46 The SunBelt appraisers choice of July 31

2011 valuation date for SARR that is to commence operations the day before is irreconcilable

with its proposed construction schedule and plainly fails to take into consideration the

substantial time that would be required to acquire all of the land needed for the SBRR ROW and

facilities and to construct the SBRR The SunBelt appraisers decision to assume that the SBRR

would be paying 2011 prices for the land it would be acquiring in 2009 directly conflicts with

both Board precedent and common sense and it should be rejected

In fact as explained infra at III-F-5 in performing its DCF calculations SunBelt indexed its

land acquisition costs back to 2009 values resulting in an even more substantially understated

real estate acquisition cost of $17917721618% less than the value NSs reasoned analysis

produced
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Perhaps recognizing the fundamental methodological flaw in its real estate appraisers

analysis SunBelt applied an indexing mechanism in its Discounted Cash Flow model that

purportedly indexed its 2011 valuation back to 2009 This technique effectively decreased the

land value used by SunBelt to levels that are significantly lower than the values reported in the

appraisal report and in its opening narrative Compare SunBelt Opening at 1II-F-2 valuing land

at $199100000 in 2011 dollars SunBelt Opening WP SunBelt SAR Land Valuation valuing

land at $199100000 in 2011 dollars with SunBelt Opening Ex 111-H-i Table line using

land value of $179177216 in DCF calculations But this indexing cannot correct the inherent

flaws in the SunBelt appraisers decision to present 2011 appraisal based in large part on 2010

and 2011 sales that postdate the time when the SBRRs right-of way would need to be acquired

Mr Heddens approach of determining real estate value at the date when the SBRR would be

acquiring land is far superior to SunBelt approach of valuing the land at the wrong time and

then attempting to index the value back to 2009

In contrast Mr Hedden selected valuation date of July 2009a date in the middle of

the land acquisition period specified by SunBeltwhich accords with the SBRR construction

schedule and accounts for the time necessary to acquire the land and construct the infrastructure

for the SBRR in order to provide rail service beginning July 30 2011 See NS Reply Ex 111-F-3

at4

Land for the SBRRs ROW must be purchased before construction of the SBRR can

begin The Board has recognized the common-sense truth that SARR must purchase the land

at values consistent with the timing of its construction schedule that is land valuation dates must

correspond to the date of acquisition See McCarty Farms S.T.B at 525 n.132 adjusting the

land valuation date back to the beginning of the construction period Arizona Pub Serv Co
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The Atchison Topeka Santa Fe Railroad Co S.T.B 367 at 387 n.55 1997 valuing land at

1993 values so as to provide for 1-year construction period prior to the initiation of service in

1994 SunBelt provides no justification for its attempt to depart from Board precedent and

SAC theory and its failure to do so requires rejection of its arguments See SAC Procedures

S.T.B at 446 parties to SAC cases are cautioned not to attempt to relitigate issues that

have been resolved in prior cases Unless new evidence or different arguments are presented we

will adhere to precedent established in prior cases. There is no justification for SunBelts

July 31 2011 valuation date

SunBelt use of July 31 2011 valuation date is not mere technicality On the

contrary it substantially distorts the analysis in two ways First the SunBelt appraiser included

comparable sales data from 2010 and 2011including third quarter 2011 sales which occurred

following the commencement of SBRR operations6to value land that the SBRR would have

had to purchase in 2009 Those post-2009 sales are not reasonable evidence of the prices that the

SBRR would have had to pay to acquire land in 2009 Second the SunBelt appraiser made

improper market adjustments that equated the value of all comparable sales to the 2009

marketplace Again this adjustment to 2011 values is not reasonable measure of what the

SBRR would have been required to pay to acquire land in 2009

Real estate valuation has not been contested issue in many prior SAC cases primarily

because most previous cases involved low-value rural land and did not involve the unique real

estate market shifts that occurred during the recent recession For these reasons it may be that in

some past cases defendant railroad may have accepted valuation date as of the SARR start

date But both SAC principles and the Boards McCarty Farms and Arizona Public Service

precedents demand that in this case the valuation date must correspond to the acquisition date

e.g SunBelt Opening WP ALABAMA Sunbelt SALES.xlsx Tab AL
AGRICULTURAL Row 88 sale from 8/03/2011 SunBelt Opening WP ALABAMA Sunbelt

SALES Corelogic.xlsx Tab Autauga Rows 140-143 sales from 08/20 11
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Fint the SunBelt appraiser used forward-looking comparable sales data in its appraisal

calculations that were based on future events that were unknown as of July 2009 resulting in

erroneous valuations See SunBelt Opening WP SunBelt SAR Land Valuation.pdf at 26 This

technique does not comply with USPAP Rules which hold that appraiser should

determine logical cutoff because at some point distant from the effective date the

subsequent data will not reflect the relevant market The Appraisal Foundation 2012-2013

Uniform Standards of Professional Appraisal Practice Standard No 2012 Sales from the

third-quarter of 2010 and 2011 do not reflect market conditions and real estate values in 2009

and should not have been considered Using these sales to influence the value of property that

would have been purchased earlier is not reasonable.7

Second the SunBelt appraiser improperly indexed the value of comparable sales from

other years to reflect its improper July 31 2011 valuation date rather than indexing to 2009

levels which had negative impact on SunBelts value conclusions.8 As compared with 2009

valuation date the indices the SunBelt appraiser used to calculate these market adjustments

reduced comparable values by three to eight percent depending on the year of the comparable

For this reason the information the SunBelt appraiser supplied regarding the April 27 2011

tornado in the Tuscaloosa AL area is inapposite as the land should have been valued at its mid-

2009 value in accordance with the SBRR construction schedulewell in advance of the

destruction caused by the tornado See SunBelt Opening WP SunBelt SAR Land

Valuation.pdf at 48-51

Indeed SunBelt technique of indexing all of its comparable sales gathered from several

different years prior to 2011 to its erroneous July 31 2011 valuation date for purposes of the

appraisal report and then indexing the final land acquisition value back to 2009 values for

purposes of DCF calculations see supra at III-F-5 resulted in double adjustmentup to 2011

values and then down to 2009 For reasons explained more fully in Mr Heddens reports this

double-indexing further skewed the numbers and resulted in even greater inaccuracy and

unreliability See NS Reply Exhibits III-F-2 and III-F-3
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sale See NS Reply Ex III-F-2 at Thus as demonstrated in the following Table III-F-2 the

total impact of the SunBelt appraisers erroneous market adjustments was notable

______ ________ Table III-F-2
_____ _________

Variance of Market Adjustment Factors by Asset Class

2011 vs 2009 Valuation Date

1.0% ---- _____

0.0% ...

-1.0% __________

-2.0% _________ ---- --____________________________

-3.0%

-4.0%

-5.0% -- _____________________

-6.0% -------- ______ -- ______ ______

-7.0%

-8.0% ---- ____---- ---- -- --

-9.0% --------- _______ -- _____
2006 Sales 2007 Sales 2008 Sales

4. Residential Industrial Commercial Annual Average

As reflected in Table III-F-2 on average the SunBelt appraiser made negative market

adjustments of 3.6% 3.4% and 3.7% across all asset classes for comparable sales from the years

2006 2007 and 2008 respectively Thus Mr Hedden detennined that the total effect of the

SunBelt appraisers improper market adjustments reduced comparable sale values by

approximately 3.6% on average for the 2006 through 2008 period See id at

Together both of these errorsusing forward-looking sales and applying inappropriate

market adjustments to deflate comparable sales to 2011 valuesproduced inaccurate and

reduced appraisal values Because the July 31 2011 valuation date selected by SunBelt is

clearly inappropriate for SARR that commences service on July 30 2011 and because of the

negative impact the valuation date had on the analysis of comparable sales the SunBelt

appraisers conclusion of value is neither reasonable nor accurate for the relevant 2009 time
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period and cannot be relied upon Instead Mr Heddens appraisal report uses valuation date of

July 2009 which accounts for the time needed to construct the SBRR facilities in time to

begin operations on July 30 2011 See NS Reply Ex III-F-3 at Mr Hedden based his

conclusions of value on comparable sales from January 2006 through December 31 2009

which represents reasonable cutoff period after the valuation date in July 2009 As such

Mr Heddens valuation date and methods produced more reliable results and should be accepted

as the best evidence

While the inappropriate valuation date and market adjustments were the most egregious

of the SunBelt appraisers errors other factors discount the reliability of the appraisal report as

well The following sections contrast SunBelts erroneous analysis with NSs more thorough

and supported appraisal

NSs Approach to its Appraisal of the ROW Produced More

Accurate Results

Mr Hedden conducted retrospective appraisal using the widely accepted sales

comparison approach in which fair market value is determined by comparing subject property

to similar recent sales See NS Reply Ex III-F-3 at ll This approach has been sanctioned by

the Board See FMC S.T.B at 797 expressing preference for comparable sales approach to

Appraisers use comparable sales that may occur within reasonable timeframe after valuation

date under the assumption that the financial terms of transaction are understood prior to the

actual sale date See NS Reply Ex III-F-2 at noting the USPAP standard the requires that an

appraiser should determine logical cutoff

10 Mr Heddens appraisal is subject to certain assumptions and limiting conditions For

example Mr Hedden assumes that the ROW to be acquired is 100 feet wide except in certain

towns and cities where it is 75 feet wide Mr Heddens appraisal does not include an

assemblage premium or certain acquisition costs such as brokerage fees In addition Mr
Hedden assumes the property is vacant land and that title to the property is good and marketable

that there are no hidden conditions that would affect the value and that no property is

encumbered by leasehold interests For complete list of the assumptions and limiting

conditions underlying the appraisal report see NS Reply Exhibit III-F-3 at 36-38
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valuation WPL S.T.B at 1018 same The following Table III-F-3 presents Mr Heddens

conclusions regarding the total appraised value for the SBRR land

Table III-F-3

SBRR Appraised Market Value

Market Avg Value

Component of Valuation Acres Value Per Acre

ROW Fee Simple Value

Land Value for Yards

Land Value for Communications Facilities

Less Land Value for Easement Areas

Plus Cost for DRR Easement Arac

6852 $192505000 $28095

378 $35348000 $93416

50 $1937000 $38740

273 $12111000 $44427

Total Valuation 7280 $218110000 $29959

Notes

Total average value per acre does not include easement acres

Mr Heddens appraisal of the SBRR ROW land valued 6852 acres of property577

miles of land divided into 741 Valuation Units In comparison the SunBelt appraiser valued

6778.5 acres of land and total of 577.88 miles The difference in mileage and acreage

appraised by the two parties reflects the areas FTI visited where waterways acreage was included

in the calculation In addition Mr Hedden did not employ system mileage variation

adjustment as the SunBelt appraiser did See SunBelt Opening WP SunBelt SAR Land

Valuation.pdf at 83-84 The following Table III-F-4 reflects the amount of SBRR ROW

appraised by Mr Hedden in each state traversed by the SBRR
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comparable properties to determine appropriate market values For land not physically inspected

by FTI Mr Hedden reviewed aerial and ground photography and comparable sale values to

develop an average unit value @er acre for each Valuation Unit Id at 17-18 Finally

Mr Hedden aggregated the market values of all Valuation Units along particular SBRR route

to conclude the overall market value of that route He subsequently aggregated the values of all

routes in state Id at 19 By aggregating the market value for all Valuation Units by state

Mr Hedden calculated the market value of the entire SBRR ROW Id

In contrast the SunBelt appraiser failed to apply well-accepted methodologies made

determinations of appraised value for high-value urban areas based upon desktop review of

property only using minimal physical inspection to confirm the conclusions of its desktop

review12 and failed to aggregate appropriately market values to derive an accurate conclusion of

overall market value

The analysis below compares the flawed SunBelt approach and Mr Heddens approach

on the following issues identification of Valuation Units including physical inspection of the

SBRR ROW iithe development of appropriate comparable sales data and iii ultimate

valuation of the ROW based upon the classification of the parcels of land and application of the

comparable sales data As demonstrated below in addition to using the incorrect valuation date

other significant errors in the SunBelt appraisers analysis render the entire analysis unreliable

12
See SunBelt Opening WP SunBelt SAR Land Valuation.pdf at 21 These on-the-ground

inspections confirmed the reliability of determining the adjacent uses for the line segments using

aerial imagery from Google Earth and other internet sites.
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Identification of Land Valuation Units along the ROW

In order to identify the various land uses along the ROW Mr Hedden applied one of two

methods First NS experts FTI13 physically inspected approximately 66 miles of the

SBRR ROW in high-value areas during which parcels along both sides of the SBRRs ROW

were inspected to determine the Highest and Best Use and classification While this detailed

physical inspection is the preferred valuation method the size of the SBRR made inspections of

the full ROW impractical Therefore for ROW NSs experts did not physically inspect

Mr Hedden accepted the SunBelt appraisers classification of land and identification of

Valuation Units NS Reply Ex III-F-3 at 17 This technique has been approved by the Board

See TMPA S.T.B at 698 accepting such technique and noting that BNSFs more detailed

procedure produces better estimate of land values

Land Physically Inspected

One of the most significant differences between the approach taken by Mr Hedden and

that of the SunBelt appraiser was the manner in which each appraiser relied on physical

inspection Both parties engaged in appraisal analysis that involved some form of physical

inspection of land abutting the SBRRs ROW as well as appraisal of land absent physical

inspection However whereas the SunBelt appraiser conducted desktop review and only

ventured into the field to confirm the results of that analysis see SunBelt Opening WP

SunBelt SAR Land Valuation at 21 These on-the-ground inspections confirmed the

reliability of determining the adjacent uses for the line segments using aerial imagery from

Google Earth and other internet sites NSs experts relied upon physical inspections to drive

13

Inspections were performed by Mr Arnold Tesh now deceased Mr Hedden completed the

appraisal report following Mr Teshs untimely death and reviewed Mr Teshs inspection reports

as part of the process of appraising the value of the land
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and inform more detailed and accurate appraisal of high-value metropolitan areas along the

SBRR

NSs experts spent total of five days in the field in April 2011 and January 2012

physically inspecting property along both sides of the ROW in Birmingham AL and New

Orleans LA By comparison in keeping with the SunBelt appraisers decision to use physical

inspections only to confirm results of desktop review SunBelt inspectors spent total of

three days in the field including one day in which they inspected three different cities

Hattiesburg MS Meridian MS and Tuscaloosa AL See Table III-F-5 below It is difficult to

understand how the SunBelt appraisal team could perform thorough inspection of three cities in

single day Moreover all of SunBelts inspections occurred on back-to-back days from June

2012 through June 2012 and required travel in excess of 350 miles between five destination

cities Such drive-by inspections are insufficient to develop accurate detailed determinations of

the land uses in these cities Indeed the brief periods of time spent in these cities illustrate that

the SunBelt appraisal team viewed city visits as simply mechanism to confirm its desktop

appraisal See SunBelt Opening WP SunBelt SAR Land Valuation.pdf at 21

In comparison FTI spent three days in New Orleans LA and two days in Birmingham

AL The following Table III-F-5 depicts the dates that each partys appraisers spent in the

inspected cities
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Table III-F-5

Days Spent On Physical Inspections

Total Total

City SunBelt Date SunBelt NS Date NS

Days Days

Birmingham AL 6/5/20 12 4/7 4/8/2011

New Orleans LA 6/3/2012 1/10 1/12/2012

Hattiesburg MS 6/4/20 12 0.3 N/A N/A

Meridian MS 6/4/20 12 0.3 N/A N/A

Tuscaloosa AL 6/4/2012 0.3 N/A N/A

Total

In areas where FTI physically inspected the ROW it independently identified Valuation

Units based upon land use classifications as determined by the lands Highest and Best Use or

change in unit value across the fence on either side of the ROW See NS Reply Ex III-F-3 at 15-

17 FTIs physical property inspections identified the variation in land use and changes in value

along the SBRR as the basis for identifying Valuation Units The physical property inspections

provided the opportunity to identify the ATF Highest and Best Use of the properties as well as

observe market conditions and comparable sales in the immediate vicinity of the SBRR ROW

Id at 15

Actual thorough on-the-ground physical inspections are the Boards preferred method

for classifying Highest and Best Use See e.g FMC S.T.B at 797 approving of UPs

physical inspection approach to valuation Such direct actual inspections are particularly

important for accurate classification of land in metropolitan areas where land use changes rapidly

and value is typically highest However physical inspections should be preferred only to the

extent they are part of the process employed to conclude value to the extent their sole purpose is

to confirm conclusions of value that have already been reached those physical inspections add

little to the
reliability of those value conclusions especially when such confirmations occur in

such short period of time SunBelt appraiser did little more than check the box that he
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visited the SBRRs urban areas without truly making the physical inspection part of his

appraisal methodology Thus FTIs more extensive and thorough physical inspections of high-

value urban areas produced more accurate land classifications and ultimately valuation

conclusions than those of SunBelt

Indeed FTIs extensive and thorough physical inspection resulted in the identification of

significantly higher number of Valuation Units along the ROW in dense urban areas than the

SunBelt appraiser identified For example in the Birmingham AL metropolitan area the

SunBelt appraiser aggregated 6.4 miles of land spanning from Division Street South to 54th

Street South West in Birmingham into seven Valuation Units In comparison NSs experts

identified 14 distinct Valuation Units within this same segment See Ex III-F-2 Appendix

Moreover in this particular example SunBelt applied higher value to the commercial and

industrial land along this segment but significantly undervalued the 3.5 miles of residential land

As second example over 3.3 mile segment in New Orleans LA the SunBelt appraiser

identified five Valuation Units where NSs experts identified 31 See Ex III-F-4 A-NEWOR

04 SunBelt failed to identify any of the land along this segment as commercial property

contrary to the conclusions of FTIs physical inspection of the ROW This comparison

demonstrates that FTIs more extensive analysis consistently identified higher number of

Valuation Units in segments along the ROW in urban areas which led to more thorough and

accurate appraisal

In sum the manner in which FTI relied upon physical inspections in its appraisal process

provided more accurate understanding of the nature of the varying land uses along the SBRR

ROW than the approach used by the SunBelt appraiser thus leading to more accurate

classifications FTIs overall approach to the ROW inspection and Valuation Unit classification
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is reasoned and supported Mr Heddens superior appraisal should be accepted as the best

evidence of the valuation of land that the SBRR will have to acquire in Birmingham AL and

New Orleans LA

Land Not Physically Inspected

For land in areas not physically inspected by FTI Mr Hedden accepted the SunBelt

appraisers classification of land use and its quantification of Valuation Units Thereafter

Mr Hedden relied upon comparable sales data and his own calculations to derive market value

of this land based upon the value of typical parcels abutting each side of the Valuation Unit

Mr Heddens practice of valuing inspected land based upon FTIs field inspection and analysis

of land sales along the ROW while accepting SunBelt categorization of land use along the

areas of the ROW he did not inspect and adjusting the values of the land accordingly has been

accepted by the Board as an appropriate valuation technique.4

The following discussion explains Mr Hedden collection and analysis of comparable

sales data which was used to value both inspected and uninspected land

ii Collection and Analysis of Comparable Sales Data

In addition to performing physical and non-physical inspections of the SBRR Row

Mr 1-ledden collected and analyzed comparable sales data to develop accurate land valuations

In reviewing sales data reported by CoStar LoopNet and CoreLogic data services Mr Hedden

took the following approach to valuation First Mr Hedden sorted the data from all three

sources by county and land use classification agricultural industrial residential and

commercial To determine whether sale is comparable various factors are considered

including the real property rights conveyed the physical characteristics of the land and the use

14
See TMPA S.T.B at 698 accepting such technique and noting that BNSFs more

detailed procedure produces better estimate of land values.
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of the land See NS Reply Ex III-F-3 at 12-13 Second sales were adjusted upwards or

downwards depending on the date of sale.5 Third Mr Fledden removed from the analysis

transactions that were clear duplicates or had incomplete data Fourth he sorted the

data to correspond to the SBRR routes Finally Mr 1-ledden calculated the average comparable

value per acre of vacant land without improvements for each land use classification and county

Id at 13 Mr Fleddens approach is consistent with USPAP Standard No regarding mass-

appraisal development and reporting See The Appraisal Foundation 2012-2013 Uniform

Standards of Professional Appraisal Practice Standard No 2012

In comparison while the SunBelt appraiser also relied upon sales comparison approach

it made numerous errors both in selecting appropriate sales and aggregating the value of those

comparable sales

Comparable Sales for the SBRR Should Include

Only Unimproved Land

Unlike Mr Hedden who relied upon only sales of vacant land in his appraisal analysis

the SunBelt appraiser inappropriately relied upon sales of improved land in valuing the vacant

land of the SBRR ROW Both parties agree that the land to be acquired by the SBRR is vacant

and unimproved See SunBelt Opening WP SunBelt SAR Land Valuation.pdf at 12 NS

Reply Ex III-F-3 at cf WPL S.T.B at 1018 approving of the method used by both

parties who assume that the EWRR would acquire vacant unimproved land in fee simple

The SunBelt appraiser however relied upon approximately 74.4 acres of comparable sales with

15
For example sales were adjusted upwards for strong market conditions until July 2007

Sales of residential and commercial land were adjusted downwards between July 2007 and

June 2009 to account for declining market conditions See NS Reply Ex III-F-2 at 12-13

16 Mr Hedden employed conservative approach and excluded transactions that were clearly

inconsistent with the volume of market activity i.e transactions with pricing above the range of

the predominant volume of transactions
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improvements even though there was sufficient vacant land sale data upon which it could have

relied See NS Reply Ex III-F-2 at The applied value of these sales amounted to

$39073954 Id

Using sales of land with improvements as basis of comparison for valuation of vacant

land requires the use of market extraction technique that attempts to remove the value of the

improvement and estimate the value of the land absent the improvement See NS Reply Ex III

F-2 at While typically the value of the improvement is determined by that improvements

depreciated value the SunBelt appraiser used tax assessment ratios to approximate the value of

the improvements Id When the extraction technique is applied to assessment ratios however

the technique is generally not persuasive because the assessment ratios may be unreliable and

the extraction method does not reflect market considerations APPRAISAL INSTITUTE THE

APPRAISAL OF REAL ESTATE at 295 10th ed 1993 in NS Reply WP Appraisal of Real Estate

oth1.pdf Thus the use of the market extraction technique was inappropriate especially since

the SunBelt appraiser had readily available comparable data for the sales of actual vacant land

Even assuming that the extraction technique would have been appropriate however

SunBelts workpapers provided insufficient detail to determine the nature of the improvements

or the accuracy of assessment values Instead the value of improvements was incorporated into

the SunBelt appraisers calculation of its global mean of comparable sales value for vacant land

See NS Reply Ex III-F-2 at The SunBelt appraiser incorrectly applied this valuation

technique and simply incorporated the value of improvements into its calculations resulting in

distorted and unreliable analysis of the average value of comparable vacant land

The SunBelt appraisers reliance on sales of land with improvements contributed

anywhere from 28% to 95% of the total assessed value of the comparable sales Id Without
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explanation the appraiser did not perform an improvement extraction calculation at all and

instead included the entire value of the land and its improvements in its calculation of

comparable value for vacant land The inclusion of these sales of improved land distorted the

analysis of average value of comparable vacant land and distorted the SunBelt appraisers

ultimate conclusion of value

In sum the SunBelt appraisers consideration of sales of improved land when valuing the

vacant land of the SBRR is further evidence of its flawed methodology and the unreliability of its

ultimate conclusion of value

Comparable Sales Should Be Aggregated Using

Stratified Mean Methodology to Preserve the

Accuracy of the Valuation

In order to assess market conditions for purposes of valuation it is necessary to aggregate

comparable sales Mr Hedden used stratified data analysis calculating the average value per

acre of comparable sales based on the sales price paid per acre for each individual transaction

This precise method accounts for the unique attributes of each transaction and allows for the

extraction of patterns in the data that are otherwise hidden by the use of global mean

Comparatively when data is aggregated on macro level as with the SunT3elt analysis the

unique aspects of the transactionsand thus more detailed patterns in the dataare lost

Rather than accounting for the appropriate unit of comparison dollars per acre7 of

prevailing and specific individual transactions in the marketplace the SunBelt appraiser

aggregated sales into global mean to effectively act as single transaction in order to analyze

sales data NS Reply Ex III-F-2 at To calculate the global mean of each particular market

area the SunBelt appraiser divided the total of all individual comparable sale prices for that

17
That is unique dollars per acre produced by each individual transaction as opposed to

global mean or weighted average of overall dollars per acre
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area by the total acreage to calculate the comparable price paid per acre based on all the sales in

that particular market area Id This approach leads to unreliable results because it is not

representative of the volume of transactions in the actual marketplace prevents the appraiser

from analyzing the specific attributes of individual transactions and fails to account for the more

accurate dollars per acre unit of comparison The Appraisal Institute rejects this kind of mass

agglomeration noting that units must be compared so each sales price should be stated in

terms of appropriate units of comparison APPRAISAL INSTITUTE THE APPRAISAL OF REAL

ESTATE at 305 13th ed 2008 By amalgamating sales into global mean the specific attributes

of each transaction and associated values are diluted and direct market comparisons become

impossible leading to unreliable results

In contrast the stratified data analysis employed by Mr Hedden identifies specific

market conditions most frequently encountered by market participants and thus presents more

accurate view of overall market conditions The following Table IH-F-6 illustrates the effect of

applying global mean analysis as opposed to stratified mean
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Table III-F-6

Illustration of Difference Between Global Mean and Stratified Mean

Sale per

Price Acres Acre

Parcel $100 $100

Parcel $100 $100

Parcel $100 $100

Parcel4 $100 $100

Parcel $100 $100

Parcel $100 $100

Parcel $100 $100

Parcel8 $100 $100

Parcel9 $100 $100

Parcel 10 $100 $100

Parcel 11 $500 10 $50

Global Mean $1500 20 $75

Stratified Mean $1050 11

$95

Percentage Variance -21.43%

As illustrated by Table III-F-6 suppose there were ten one-acre parcels in particular

county that had each sold for $100 each or price of $100 per acre Suppose that an eleventh

parcel of 10 acres sold for $500 or price of $50 per acre SunBelt approach simply would

add together these transactions to reach global mean of $75 per acre $1500 for 20 acres

which would have prevented the SunBelt appraiser from analyzing the attributes of the

individual transactions separately and from noticing the prevailing price for smaller parcels was

only $100 per acre with the larger transaction being significant outlier Using stratified mean

analysis the average value per acre is $95 $1050 for 11 parcels which takes into account the

significant discount being paid for the larger parcel of land The variance produced between the

two methods is considerable 21.43%
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As Table III-F-6 illustrates global mean tends to overweigh the influence of large land

purchases on the per-acre calculation and to give less influence to the per-acre averages from

smaller transactions As result stratified mean is significantly superior approach to global

mean here for assembling the SBRR right of way would require hundreds of individual

purchases of relatively small parcels of land See NS Reply Ex lII-F-2 at 6-8 cf APPRAISAL

INSTITUTE THE APPRAISAL OF REAL ESTATE at 305 13th ed 2008 SunBelts reliance upon the

global mean thus resulted in conclusions of value that significantly undervalued comparable

market sales and as consequence significantly understated the actual value of the SBRR NS

Reply Ex III-F-2 at SunBelts analysis of the comparable sales data cannot be relied upon to

provide an accurate analysis of the value of the land to be acquired by the SBRR

In sum these significant errors in the SunBelt appraisers collection and analysis of

comparable sales render its appraisal unreasonable and unreliable The SunBelt appraiser relied

upon inappropriate comparable sales such as improved land and developed an overly-broad

global mean purchase price To the contrary Mr Hedden analyzed only unimproved

comparable sales and evaluated comparable sales using stratified rather than global mean

Because Mr Hedden employed more reliable methodology for evaluating comparable sales his

appraisal should be accepted by the Board

iii Calculation of Total Value of Land To Be Acquired

By the SBRR

In determining the conclusion of value for each route Mr Hedden reviewed the land

classifications along each segment of the ROW based on across-the-fence Highest and Best Use

and changes in market conditions For the land inspected by FTI Mr Hedden determined the

market value for Valuation Units based upon FTIs physical site inspections and comparable sale
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indices including average values Where FTI did not physically inspect the SBRR ROW

segments Valuation Units Mr Hedden relied upon the SunBelt appraisers identified segments

and used the average unit value of comparable sales to conclude the market value for these

Valuation Units See NS Reply Ex ITI-F-3 at 17

Mr Hedden aggregated the market values of Valuation Units to conclude the overall

market value for each route and subsequently the market value of the ROW located in each

state traversed by SBRR routes Finally Mr Hedden determined the market values for all

Valuation Units by state including yards communications facilities and easements and

aggregated them to conclude the market value for the entire proposed SBRR land acquisition

Id

Nevertheless while both Mr Hedden and the SunBelt appraiser followed the ATF

comparable sales valuation technique which has been widely accepted in SAC cases18 the

SunBelt appraisers implementation of that technique was careless and error-filled In particular

the SunBelt appraiser failed to reconcile or explain the considerable differences from the

comparable sales data and its ultimate conclusions of value improperly relied upon assessed

values provided no analysis of its conclusion of value for Rural Towns and valued easements in

manner that is inconsistent with Board precedent

Concluded Values Must Be Logically Connected

To The Comparable Sales Relied Upon

For significant number of SBRR segments the SunBelt appraisers concluded values

appear to be entirely arbitraryLe there is no apparent nexus between the concluded values and

18

See e.g West Texas S.T.B at 702 n.143 ATF value is the highest price that piece of

property will bring on the open market when the buyer and seller have full knowledge of all

potential uses of the property McCarly Farms S.T.B at 505 Duke/CSXT S.T.B at 473-

74 TMPA S.T.B at 698
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the global mean values the SunBelt appraiser derived from CoStar and CoreLogic comparable

sales data nor is there any other support or explanation provided by the SunBelt appraiser for its

ultimate conclusions of value See NS Reply Ex III-F-2 at 14 The analyses of the two datasets

CoStar and CoreLogic often offered conflicting valuations in given county In such

instances the SunBelt appraiser provided no explanation for its method if indeed there was any

systematic method of reconciling the differences and concluding value And the SunBelt

appraiser offered no workpaper to explain or support its conclusions The lack of support or

explanation of the SunBelt appraisers determination of values from disparate data suggests that

the SunBelt appraiser relied upon random selection and undocumented or anecdotal information

to derive its final conclusions of value

By way of example the following Table III-F-7 compares the SunBelt appraisers

assigned values for commercial property segments in Alabama to the global mean values it

derived from the CoreLogic and CoStar comparable sales data

Table III-F-7

Alabama SRR Property Segments

Global Mean Commercial Comparable Sales vs Applied Value
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achieve parity among assessment levels in given district APPRAISAL INSTITUTE THE

APPRAISAL OF REAL ESTATE at 21113th ed 2008 Indeed assessed values are often subject to

appeal and revision and are not responsive to short- or mid-term changes in market conditions

Thus the reliance upon assessment values is not suitable substitute for readily available market

data and is not method cited in modern appraisal texts Despite the lack of reliability of such

data however the SunBelt appraiser relied upon values supplied by assessors and local

appraisers as the concluded value in certain instances and in doing so impacted 586 acres of land

in Alabama and Mississippi with an applied value of $21847020 See NS Reply Ex III-F-3 at

The SunBelt appraisers reliance on such flawed methodology further undermines the

reliability of its conclusions

The SunBelt Appraiser Provided No

Justification for Its Valuation of Rural Towns

Neither the SunBelt appraisal nor the appraisal workpapers provide clear explanation of

its conclusion of value for SBRR ROW in rural towns which amounted to $4209000 See NS

Reply Ex III-F-2 at 11 Rural towns comprise approximately five percent of the total SBRR

acreage however there are no distinct sets of comparable sale values for rural towns nor did

SunBelt provide any indication of how this value was concluded Id Notably it appears that

SunBelt failed to value the rural town category for the entire state of Mississippi which

comprises approximately seven percent of the total acreage in the state Id This is yet another

example of the SunBelt appraisers flawed appraisal methodology

The SunBelt Appraisers Valuation of Easements

Is Contrary to Board Precedent

The SunBelt appraiser inappropriately valued the approximately 273 acres of easements

to be acquired by the SBRR as the SunBelt appraiser failed to properly index the historical costs

of those easements to current market value After the SunBelt appraiser estimated the fee simple
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value for the portions of the ROW for which the SBRR would acquire easements it then

removed those costs from the overall land valuation in its entirety and substituted crude

general average cost per easement acre for each state applied to the acreage for each

easement in the individual state SunBelt Opening III-F-5 SunBelt does not make any attempt

to explain this methodology or how it used the easement data produced by NS in discovery

which SunBelt states that it reviewed See Id Rather than taking the actual cost of each

easement paid by NS and indexing it to the current market value the SunBelt appraiser valued

the easements based upon the unindexed historic value paid by NS or its predecessors at the time

that the easement was acquired The SunBelt appraiser refused to index values even though the

vast majority of these easements dated from before 1952and many from 1871 and earlier The

SunBelt appraiser then took an average of those historic costs and applied that average to all of

the easements in each SARR state Id at 111-F-S

This method of valuation is flatly contrary to settled Board precedent The Board has

made it abundantly clear that like all other investments easements must be valued at their

current market value Xcel S.T.B at 669 Because all of SARRs investments should be

valued at current costs BNSF estimate is used here valuing easementsl Xcel evidence

does not reflect the current value of obtaining the necessary easements. SunBelt made no

attempt to index the costs of the easement values paid by NS to current market prices SunBelt

easement valuation plainly does not reflect the current value of obtaining the necessary

easements Id

Mr Hedden in contrast properly indexed easement values to current market levels

Using this proper easement valuation methodology Mr Hedden indexed the actual historical

cost of the easements to determine the 2009 value per acre Mr Hedden then calculated each
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states average cost per easement acre and applied that value to the total SBRR easement acreage

in the state Mr Hedden totaled the value of all easements and added that to the total valuation

of SBRR land to account for the cost of acquiring easements Mr Hedden has determined that

the 2009 market value of the easements along the ROW is $431000

Appraisal of Land for Yards and Communications Facilities

In addition to valuing the SBRR ROW Mr Hedden also valued the land required for

SBRR yards support facilities and communications facilities correcting for the mistakes of the

SunBelt appraiser With respect to valuing yard facilities the SunBelt appraisers approach is

inaccurate for two reasons First because SunBelt did not properly configure or size its yards

based upon its level of operations the number of acres valued by the SunBelt appraiser was

grossly insufficient As explained in Sections Ill-B and Ill-C the 13 yard facilities posited by

SunBelt which span total of 163 acres are wholly inadequate to meet the needs of the SBRRs

customers See NS Reply WP SBRR Yard List NS Reply.xlsx Thus Mr Hedden instead

valued the 378 acres necessary under NSs SBRR configuration which includes seven yards 15

industrial support tracks one automotive facility and two intermodal facilities these facilities

are specifically sized and configured to handle the necessary classification and blocking of the

500000 carloads of merchandise traffic that SunBelt selected See NS Reply III-C-135 to Ill-C-

139 In addition to the fact that the SunBelt appraiser valued too few acres for yard and support

facilities however the SunBelt appraisers methodology for appraising this land is also

inaccurate and unreliable for the same reasons explained above pertaining to valuation of the

ROW Mr Hedden meanwhile valued the land required for the yards and support facilities as

industrial land using the same sound methodologies applied to sections of the SBRR ROW that

were not physically inspected by FTI See NS Reply Ex III-F-3 at 32 Mr Hedden valued the

378 acres required for yard facilities at $35348000 Id
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With respect to the land necessary for SBRR communications facilities NS does not

dispute SunBelts microwave tower communications site acreage or placement See NS Reply

Sec III-F-6 Mr Hedden concluded that the value of the land required for the communications

facilities is $1937000 See NS Reply Ex III-F-3 at 33

Conclusion

As demonstrated Mr Heddens retrospective appraisal report relies on sound appraisal

methodology that is far superior to the SunBelt appraisers unreasonable and unsupported

methodology While the SunBelt appraiser improperly valued land as of July 31 2011

Mr Hedden properly relied upon July 2009 appraisal date which took into consideration

the land acquisition period that SunBelt admits is required for SARR of this size Therefore

unlike the SunBelt appraiser Mr Hedden appropriately excluded any comparable sales after the

year 2009 and refrained from the improper market adjustments the SunBelt appraiser used to

deflate comparable sale values to 2011-levels SunBelt subsequent indexing of the concluded

appraisal value down to 2009 levels for purposes of its DCF analysis is further evidence that the

use of 2011 values for SARR that will acquire land in 2009 is inappropriate and unsupported

Furthermore FTI relied upon its detailed and thorough physical inspections of high-value urban

areas as an integral part of its appraisal methodology as compared with the three back-to-back

days spent by the SunBelt appraiser confirming the results of its desktop review This detailed

inspection allowed Mr Hedden to classify the ROW more accurately than the SunBelt appraiser

who used significantly fewer Valuation Units than Mr Hedden Moreover Mr Heddens

analysis uses appropriate comparable sales of vacant land in areas along the SBRR ROW unlike

the SunBelt appraiser who relied upon sales of improved land While the SunBelt appraiser

relied upon an overly-broad global mean to evaluate comparable sales data Mr Heddens

valuation is based upon stratified mean analysis that takes into consideration the price per acre
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paid for each transaction and thus accounts for prevailing market conditions Whereas

Mr Hedden has provided detailed explanation as to his ultimate conclusions of value the

SunBelt appraiser provided no evidence or justification as to how it reconciled the comparable

sales data with its ultimate applied values Mr Hedden analysis properly took into

consideration the value of easements which must be acquired by the SBRR but which the

SunBelt appraiser inaccurately valued And finally Mr Hedden accurately valued the acreage

required for SBRR yards support facilities and communications facilities

In sum Mr Hedden retrospective appraisal report presents far more accurate reliable

and supported analysis of the land acquisition costs required of the SBRR Mr Heddens

analysis is supported not only by real estate industry practices but also by Board precedent

Mr Heddens analysis should be accepted in its entirety

Roadbed Preparation

The roadbed preparation section of the NS Reply is sponsored by NS witnesses Michael

Baranowski Robert Phillips Paul Bobby and Patrick Bryant Mr Baranowski is Senior

Managing Director at FTI Consulting and has over thirty years of experience in transportation

analysis Mr Baranowski has testified in numerous Board proceedings and stand-alone cost

cases and sponsored evidence in virtually every SAC case since 1997 including sponsoring

earthwork and other road property investment evidence in numerous cases Mr Bobby is

Project Manager with STy firm offering engineering architectural planning environmental

and construction management services He has worked on several railroad construction projects

and has participated in their design of roadway and track alignment cost estimation and the

development of construction staging plans Mr Bryant is Civil Engineer with STV and has

more than 15 years of experience in rail roadway highway and bridge design and construction

He has worked as Rail Engineer on several rail projects for KCS and NS Mr Phillips is Vice
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President of the Rail Division of STV and has over 35 years of experience in track design and

maintenance grade crossings and construction management of rail projects Mr Phillips has

also developed road property investment evidence in several prior SAC cases These experts

qualifications are further detailed in Section IV

SunBelt made several fundamental errors and omissions in calculating roadbed

preparation costs which are described in this section summary comparison of NSs roadbed

preparation costs with those submitted in SunBelts opening evidence is presented in Table III-F-
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Table III-F-89

Roadbed Preparation Costs

thousands

SBRR Roadbed Preparation Costs NS Reply

Category SunBelt Open NS Reply Difference

Earthwork

Common $43358 $140099 $96742

Loose Rock $15053 $18598 $3544

dSolidRock $17501 $27647 $10146

Borrow $93250 $136036 $42786

fTotal $169162 $322380 $153218

ClearingGrubbing $13866 $16868 $3001

Lateral Drainage $2792 $3674 $882

Retaining Walls $39015 $74523 $35508

Rip Rap $437 $139628 $139192

Seeding/Topsoil

Placement $6 $4 $3
Land for Waste

Excavation $5551 $22344 $16793

Subgrade Preparation $0 $5104 $5104

Lighting and Dust Control

Work $0 $20666 $20666

10 Yard Drainage $0 $10296 $10296

11 Access Road Mats $0 $33262 $33262

12 Total $230830 $648749 $417920

Much of the difference in the parties earthwork costs is driven by two elements is

the fact that contrary to well-established Board precedent favoring the use of R.S Means costs

for con-mion earthwork excavation clearing and grubbing and seeding SunBelt instead proposes

to extrapolate all of these costs from single 1.3 mile railroad line relocation project in rural

Tennessee and apply them to the entire 578 route-mile SBRR.2 The small line relocation

19See NS Reply WP SBRR Open Grading NS Reply Tab Summary

20
As discussed in section III-F-3 SunBelt also relies inappropriately on this isolated

unrepresentative project for subballast costs
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project on which SunBelt relies the Trestle Hollow Project conducted for the South Central

Tennessee Railroad near Centerville Tennessee is not even located on any portion of the NS

lines replicated by the SBRR Second SunBelt has failed to account properly for the

construction challenges attributable to the significant amount of wetlands traversed by the

SBRR

The Board has long accepted R.S Means as the appropriate authoritative source for

earthwork costs Indeed in nearly every SAC case the Board has applied R.S Means as the best

source of earthwork construction costs as well as other road property investment unit costs In

FMC for example the Board applied R.S Means in calculating the appropriate unit costs for

earthwork FMC S.T.B at 800 In WPL the parties agreed to use R.S Means which the

Board accepted WPL S.T.B at 1020 n.147 In Duke/NS the Board relied on R.S Means

costs Duke/NS S.T.B at 171 see also CPL S.T.B at 310 In Otter Tail the Board

accepted R.S Means unit costs Otter Tail STB Docket No 42071 at D-11 21

21
See also West Texas S.T.B at 704 Accepting Complainants unit costs for earthwork as

reasonable because they are based upon actual quotations obtained from the construction

industry and recognized compilation services where the Complainant used R.S Means PPL

BNSF S.T.B 286 305 n.26 2002 Applying Complainants unit cost for excavation based

on R.S Means TMPA S.T.B at 705 Using Complainants culvert costs estimate based on

R.S Means Duke/CSXT S.T.B at 479 Complainants unit cost for blasting based on R.S

Means is used Xcel S.T.B at 616 R.S Means is set of nationwide standardized unit costs

that is often relied upon in SAC cases to estimate construction costs Id at 677 Xcel
common excavation costs are supported by Means .. Xcels cost figures for common excavation

are used here .. Xcel equipment specifications are used here because they are supported by

Means APS ATSF STB Docket No 41185 at 27 July 27 1997 Accepting Complainants

R.S Means-based index WFA STB Docket No 42088 at 86 Applying Complainants R.S

Means-based excavation costs Id at 86-87 Accepting Complainants Means average for

drilling and blasting and bulk drilling and blasting AEP Texas STB Docket No 41191 at 79

For segments that would require both clearing and grubbing AEP Texas uses the R.S Means

Manual Means cost AEPCO 2011 STB Docket No 42113 at 83-84 AEPCO submits

separate unit costs for clearing and grubbing using Means to determine its unit costs

Therefore we accept AEPCO unit costs for clearing as the best evidence of record We use the

agreed-upon grubbing unit costs.
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SunBelt erroneously cites the Boards 2007 decision in WFA land its 2011 decision in

AEPCO as supporting its unprecedented approach of using small short-line project that is

unrelated to any track owned by NS as the basis for earthwork unit costs for construction of

larger
SARR.22 In WFA defendant BNSF produced actual construction unit costs for common

excavation and embankment from its then-recently-completed Shawnee-to-Walker Third Main

line construction project on the Orin line At approximately 126 miles23 the BNSF Orin line

comprised substantial portion of the actual route replicated and traversed by the relatively short

218 mile SARR proffered by complainants in WFA 1.24 And the Shawnee-to-Walker

construction project comprised 14 miles25 of the 126 mile Orin line Defendant BNSF accepted

the use of its own actual costs of the very lines replicated by the SARR for common excavation

costs in that proceeding See WFA STB Docket No 42088 at 86 Unlike in WFA the

Trestle Hollow Project was not constructed by NS and is not on the NS or SBRR system

the Trestle Hollow project was tiny in size and scope in comparison to the SBRR and

Defendant NS does not accept it

Similarly in AEPCO 2011 the complainant based its common excavation unit costs on

the average costs of five actual BNSF capacity expansion projects covering nearly seventy-seven

miles on the Orin and Hereford Subdivisions based upon actual construction cost documents and

materials produced by BNSF in discovery.26 Unlike AEPCO the Trestle Hollow Project is not

22
See Sunbelt Opening at Ill-F-i to III-F-12

23
The BNSF Orin Line extends generally from MP near Donkey Creek WY to MP 126.2 at

Orin Junction WY See NS Reply WP BNSF Orin Line.pdf

24
See WFA STB Docket No 42088 served Sept 10 2007 at 25-26 1-82

25 NS Reply WP BNSF Shawnee to Walker miles.pdf

265ee NS Workpaper UP and BNSF AEPCO Public Reply Excerpt Project Miles.pdf
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an expansion project on the lines of the defendant carrier Indeed Trestle Hollow is not even

project on Class railroad like the SBRR

In both WFA land AEPCO 2011 due primarily to the projects proximity to the route

being replicated by the SARR and the fact that they were projects conducted by the defendant

itself on Class railroad system the defendant railroad accepted the use of its own actual

experience and costs for common excavation for estimating SARR common excavation costs.27

Neither WFA InorAEPCO 2011 provides precedent for using the costs of small project

on foreign short-line as the basis for the costs of constructing SARR that purports to replicate

the core of Class carrier Rather the projects used to derive construction costs for both WFA

land AEPCO 2011 were much larger in size and far closer in geographic proximity and

topography to the lines being replicated by the SARRs involved in those cases The unit costs

proffered by SunBelt in its opening evidence are not those of the incumbent on the SARR route

as in WFA land AEPCO 2011 Instead those costs are extrapolated from small isolated and

atypical short-line construction project on the South Central Tennessee Railroad in middle

Tennessee The size scope and range of different conditions encountered by the SBRR make it

much more suited to use of R.S Means average costs than to extrapolation from any single

projectparticularly gross extrapolation from small atypical project like Trestle Hollow

which was not even conducted on lines replicated by the SBRR

Even if it were otherwise appropriate to extrapolate unit costs for 000 foot short-line

relocation project to nearly 600 mile SARR there are many reasons that the South Central

27

See WFA STB Docket No 42088 at 86 explaining that the
parties agreed on the cost for

common excavation BNSF and UP Reply AEPCO 2011 STB Docket No 42113 at III-F-22

May 2010
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Tennessee Railroads purported costs on construction project that was not even located on lines

replicated by the SBRR are not applicable reliable or appropriate estimates for this case28

The Trestle Hollow Project introduces new earthwork category not

previously used by the Board Mass Excavation SunBelt has not

explained what it means by the term mass excavation or how it is

distinguished from common excavation Critically SunBelt has not

demonstrated that any of the common excavation required for the SBRR is

properly characterized as Mass Excavation SunBelt application of

mass excavation unit price to common excavation should be summarily

rejected as unprecedented unexplained and unsupported

Even if SunBelt very low unit price for mass excavation in the Trestle

Hollow Project were otherwise accurate for that particular small project

NS Engineering Experts have determined the projects unit price is

function of the high concentration of excavation volumes within small

geographic area According to workpapers provided by SunBelt the

Trestle Hollow Project involved 787223 units of common excavation over

7000 feet or an average of nearly 600000 units per
mile.29 The SBRR

total earthwork including common loose and solid rock excavation and

borrow would average less than 51000 cubic yards per mile3 8.5 percent

of the volume per mile in the Trestle Hollow Project using SunBelts

cubic yards assumption Common excavation alone averages just over

40000 cubic yards per mile31 or 6.7 percent of the Trestle Hollow Project

volumes The economies realized by the Trestle Hollow Project

contractor from conducting all of its work in small concentrated area

would not be available to the SBRR contractors NSs engineering experts

have determined that those economies likely Were realized through shorter

equipment cycles for excavating and transporting materials along the right

of way which tremendously increases the productivity of the manpower
and equipment

28
The discussion of the Trestle Hollow Project is sponsored by NS witness Don Bagley who

personally visited the Trestle Hollow Project as well as many segments replicated by the SBRR
See NS Reply WP South Central Tennessee Railroad-Trestle Hollow Project.pdf

29

787223 7000 5280 593791 Without explanation or support SunBelt assumes that the

term units used in the Trestle Hollow estimate means cubic yards

30
SunBelt Opening Workpaper SBRR Open Grading.xls Tab EW Costs Cell E40 divided

by Tab CY Grad by seg Cell H32

31
SunBelt Opening Workpaper SBRR Open Grading.xls Tab EW Costs Cell L40 divided

by Tab CY Grad by seg Cell H32
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The Trestle Hollow Project was lump sum bid contract There is no

discernible link between the contract bid documents included by SunBelt

in its work papers showing the K.W Lankford lump sum bid price of

$2698324 and the separate single page entitled Trestle Hollow Line

Change Cost Tracker Cost Tracker totaling $2698334 upon which

SunBelt relies for its unit costs The Cost Tracker document was not

included in the Lankford bid documents there is no evidence it was

created contemporaneously with the Lankford bid or was even intended to

support or be used with that bid Because the totals in the bid and the Cost

Tracker sheet are not the same there is no way to determine if the unit

price details in the Cost Tracker sheet were used to develop project price

and then the contractor reduced its actual final bid amount or if the cost

tracker price details were created after the fact possibly for litigation

purposes

Inconsistencies between the contract bid documents and the contractor

notes further undermine the credibility of SunBelt proffered unit costs

Specifically the Cost Tracker sheet relied upon by SunBelt for the

SBRRs common excavation unit cost identifies 787223 units of mass

excavation.32 There is no indication anywhere in SunBelts supporting

documentation of how that figure was derived or what the term units

represents SunBelt treats the unit costas cost per cubic yard applicable

to common excavation The 6/08/06 contractor meeting notes however

indicate the yardage for the project as 630000 cubic yards33 or only 80

percent of the mass excavation quantities used in SunBelts work papers

This represents considerable difference

SunBelt asserts that the Trestle Hollow project was
challengin

due to

hilly terrain and that some of the unit prices are conservative.3 In fact

based on site visit and review review of the aerial photos of the area35

and the limited concept documents provided in SunBelts workpapers

NSs Engineering Experts have determined there was nothing complicated

or unusually challenging about the Trestle Hollow project.36

32
SunBelt Opening WP Trestle Hollow Project Cost Sheet.pdf

SunBelt Opening WP Trestle Hollow Specifications.pdf at 279

SunBelt Opening Ill-F- 13

SunBelt Opening WPs Aerial_Photos .pdf and Industrial Map.pdf in Trestle Hollow
Pictures subfolder These pictures show easy access to major highway and that the area

appears to have been partly clear cut by previous logging

36NS Reply WP South Central Tennessee Railroad-Trestle Hollow Project.pdf
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Grading contractors working on the Trestle Hollow Project had the

significant cost-saving advantage of wide right-of-way that provided

ample width for vehicle turning inadvertent over-excavation and haul

roads adjacent to the roadbed under construction Based on SunBelts

report that 30 acres were cleared and grubbed for the project and an

overall project length of 7000 feet the average right of way width is at

least 187 feet Some contractor notes suggest Trestle Hollow rights of

way areas with as much 600 feet of clearance before encroaching on

adjacent property lines.37 SunBelts case-in-chief limited SBRR rights-of-

way widths to 75 and 100 feet which would constrain grading operations

significantly because equipment operators would have to exercise special

care not to encroach on adjacent properties and equipment would have

less mobility thereby reducing productivity.38 Moreover the lack of

hauling roads along the SBRR right-of-way would force its construction

haulers to use the railroad roadbed during construction further reducing

equipment productivity

The Trestle Hollow Project enjoyed additional unusual economies because

the contractor was able to distribute excavated spoil materials along the

right of way In contrast because of the narrow SBRR 75 and 100 foot

rights of way SBRR earthwork contractors would be required to haul

spoil materials longer distances to special disposal areas acquired at points

adjacent to the right of way

According to the soil boring reports prepared by Qore Property Sciences

and provided by SunBelt as part of the overall bid package on the Trestle

Hollow Project the in-situ moisture contents of the soils tested for the

Trestle Hollow Project was nearly optimal meaning little if any additional

water was needed for compaction.4 Encountering soils with such optimal

moisture content is atypical and as explained below quite unlikely for the

majority of the terrain traversed by the SBRR Using the Soil Climate

Analysis Network SCAN and the Web Soil Survey WSS NSs
Engineering Experts have found ten monitoring stations located close to

the SBRR route Of the ten three areas are below the optimum and would

require water for compaction two are within 4% of optimum and five are

SunBelt Opening WP Trestle Hollow Specifications.pdf at 279

38

SunBelt Opening III-F-3

SunBelt Opening WP Trestle Hollow Specifications.pdf at 279

40
SunBelt Opening WP Trestle Hollow Specifications.pdf at 226 Report of Geotechnical

Exploration Services
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above the optimum moisture content requiring drying of material before

compaction.41 See infra ffl-F-2-g-vii

The Trestle Hollow Project route followed ridgeline and did not traverse

any wetlands.42 In comparison the SBRR route traversed 90.8 miles of

wetlands 15.7% of route.43

The Trestle Hollow project near Centerville Tennessee is situated in the

Highland Rim Section of the Interior Low Plateaus Province of the

Interior Plains Topography of this project is essentially flat with small

drainage crossings The Trestle Hollow Project did not have to address

rock outcroppings or slope stability concerns that are associated with more

geologically complex or steep terrain such as in the Appalachian

Highlands/Valley and Ridge Province in northern Alabama Nor were

there river crossings or swamp and bog sites with soft soil conditions such

as in the Coastal Plain involved in the Trestle Hollow Project The Trestle

Hollow Project is situated in small portion of physiographic region off

of the SBRR route and is not representative of increased roadway design

construction and maintenance costs associated with more difficult terrain

and unsuitable soft ground conditions

SunBelts Fabricated Rationale

In an effort to avoid the use of actual costs that NS has recently incurred for earthwork

activities SunBelt complains that NS produced in discovery only limited volume of documents

containing earthwork cost information SunBelt further claims that because the documents relate

to construction of the Board should reject NS actual

costs as not representative of the costs of constructing the SBRR SunBelt Opening Ill-F- 12

SunBelts complaints ring hollow In response to SunBelts discovery requests related to

earthwork costs NS produced list of Authorizations for Expenditure AFE for all NS

construction projects completed during the time period from January 2007 through December

of 2011 The NS AFE list included information for 897 separate AFEs covering all aspects of

41

NS Reply WP SBRR Soil Moisture Content.xls

42NS Reply WP Aerial Photos by SunBelt.pdf

NS Reply WP SBRR_Wetland_Map.pdf and SBRR_Wetlands_Route MP.xlsx
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Summar

Table III-F-9

of Earthwork Costs From NS AFEs Produced to SunBelt

Earthwork

Quantity

Length cubic 2011 Unit

AFE Year miles Earthwork Description yards Cost

40856 2004 1.46 Unclassified Excavation 25000 $13.55

50096 2005 2.14 Unclassified Excavation 10500 $12.60

50739 2005 0.31 Unclassified Excavation 1270 $12.60

51323 2005 1.63 Grading-Cut 18000 $10.08

60561 2005 2.18 Grading-Cut/Borrow 20300 $18.19

70553 2006 2.59 Grading-Borrow 21600 $13.51

70565 2007 2.27 Unclassified Excavation 30000 $10.57

81228 2008 0.19 Rock Excavation 17000 $64.86

90203 2010 1.74 Grading-Cut/Borrow 11000 $10.55

90204 2008 2.29 Grading Borrow 27000 $21.88

Unclassified/Rock

202004 2009 3.83 Excavation 160000 $19.45

Total mci rock

excv 20.64 341670 $19.22

Total exci rock

excv 20.45 194670 $14.03

Source NS Reply Workpaper NS Actual Earthwork Costs.xlsx

As Table III-F-9 shows NS AFEs produced to SunBelt in discovery include costs for

over 20 miles of earthmoving work totaling nearly 342000 cubic yards The ten projects not

involving rock excavation averaged 2.05 miles48 in length or approximately 54% longer49 than

the Trestle Hollow Project The NS actual cost per cubic yard indexed to 2011 using the AAR

48

20.45 10 2.05

2.05 1.33 1.54
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indexes of charge out prices and wage rates range from low of $10.08 for excavating cut to

high of $64.86 for excavating rock.5 The NS actual cost averages $19.22 per cubic yard

including the rock excavation project and $14.03 per cubic yard if the high cost of the rock

excavation project is removed.5 The AFE costs are developed and used in NSs regular course

of business by experienced railroad project engineers and are accurate and reliable SunBelt fails

to acknowledge the real reason it seeks to dismiss NS real-world AFE unit coststhat those

realistic costs are well above those of the unrepresentative Trestle Hollow Project ci well above

earthwork costs developed from R.S Means construction cost data upon which most Board

decisions have relied.52

In addition to the AFEs NS produced in discovery to SunBelt details of NSs sixteen

mile Keystone Build-Out Project near Shelocta Pennsylvania The project was completed by

NS in 2006 and involved the construction of new 5.3 mile rail line between Saltburg and

Clarksville Pennsylvania along with the rehabilitation of 10.8 miles of existing abandoned track

between Clarksville and Shelocta.53 The 5.3 miles of new construction is one of the largest

greenfield rail construction projects in the U.S in recent years The new construction portion of

the project involved the excavation of over 1.4 million cubic yards of soil most of which

involved making large cuts in the existing hillside to carve out flat path for the rail corridor

50NS Reply WP NS Actual Earthwork Costs.xls

511d

52

FMC S.T.B at 800 WPL S.T.B at 1020 n.147 Duke/NS S.T.B at 171 CPL
S.T.B at 310 Xcel S.T.B at 616 Otter Tail STB Docket No 42071 at D-1

See NS Reply Exhibit III-F-5 Building the Shelocta Line DVD NS Reply WP Folder

Keystone Data NS Reply WP Keystone Videos Keystone Narrative.pdf materials also

produced to SunBelt in discovery Keystone Videos NS-DP-HC-DVD-025 to 029 and Keystone

narrative NS-DP-HC-25663 -25701
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NS cost for just the earthwork on the Keystone Build-Out Project averaged $11.47 per cubic

yard at 2011 levels.54 Details of the Keystone Project were produced to SunBelt in discovery

and are included in the NS reply workpapers.55

SunBelt suggests that the NS AFE information is somehow deficient because it involves

extensions to existing track See SunBelt Opening III-F-13 SunBelt says nothing regarding the

recent NS experience on the Keystone Build-Out Project The Chart below compares the

earthwork costs actually incurred by NS in the AFEs produced to SunBelt and on the Keystone

Project indexed to 2011 levels with the Trestle Hollow Project costs proffered by SunBelt

54See NS Reply WPs SPENDING FORECAST 2002-03-22 NS-DP-HC-37990.pdf and NS
Actual Earthwork Costs.xlsx Although the Keystone Project represents NS actual experience

in building new line of railroad unlike R.S Means the Keystone Project costs reflect the

construction characteristics of single project and therefore should not be assumed to be

representative of the costs of building railroad the scope of the SBRR

55NS Reply WP Folder Keystone Data
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Chart-III-F-1O

Comparison of Actual Earthwork Project

Costs Per Cubic Yard

Source NS Reply Workpaper NS Actual Earthwork Costs.xls

As Table III-F-10 shows the Trestle Hollow Project costs are far out of line with NSs

actual earthwork project experience

Neither the NS AFEs nor the Keystone documents provide separate unit costs for

common loose rock or solid rock excavation so the cost per cubic yard reflected in Table 111-F-

10 are the average cost for all categories of earthwork in each of the representative projects In

SAC cases earthwork quantities normally are separated into individual classifications of

common excavation loose rock excavation solid rock excavation and borrow.56 In order to

compare the reasonableness of the SBRR earthwork unit costs it is useful to compare the overall

project cost per cubic yard from the NS AFEs and Keystone project to the overall average SBRR

earthwork costs Chart III-F-3 below compares the average SBRR cost per cubic yard for

common loose rock and solid rock excavation from SunBelts opening evidence which includes

use of the Trestle Hollow Project unit cost for common excavation to iiSunBelts average

56

See e.g.Xcel S.T.B at 676

$11.47

$14.03

$19.22

$1.86

SCTRA Trestle Hollow NS Keystone NS AFEs exci rock cut NS AFEs mci rock cut

project project
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SBRR cost per cubic yard if as in past cases SunBelts costs were calculated using R.S Means

for all earthwork costs i.e if R.S Means unit costs were substituted for the Trestle Hollow

project-based costs SunBelt inserted in its opening evidence

Table-Ill-F-il

Comparison of Actual Earthwork Project

Costs and SBRR Project Cost Per Cubic Yard

$11.47

$8.49

SunBelt SBRR SunBelt SBRR NS Keystone NS AFEs exci rock NS AFEs mci rock

Average Earthwork Average Earthwork cut project cut project
Cost Cost Using All

Means Costs

Source NS Reply Workpaper NS Actual Earthwork Costs.xlxs

Table 111-F-i shows that even when R.S Means is used to develop the SBRR cost for

common excavation the overall earthwork average project cost for the SBRR is still well below

NSs actual costs in the Keystone Project and in the AFEs provided to SunBelt in discovery

This is because the Trestle Hollow Project costs assumed by SunBelt for SBRR common

excavation are unrealistically low outliers and produce average SBRR earthwork costs that are

roughly half of the average cost NS incurred in building the 5.3 mile Keystone Project and are

less than one-third of the costs actually incurred by NS for earthwork on for the AFE projects
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produced to SunBelt in discovery.57 Table 111-F-il shows that composite SBRR costs that

include the use of R.S Means for common excavation while still conservatively lower than the

NS actual experience are more in line with typical railroad construction project costs

SunBelts own calculation of common excavation cost consistent with Board precedent

further demonstrates that the Trestle Hollow Project costs are out of line and unreasonably skew

the average SBRR earthwork costs SunBelt calculated those costs using R.S Means data and

included those calculations in its workpapers SunBelt WP SBRR Open Grading.xls Tab

Unit Costs Seeing the results of calculating costs in accordance with the Boards standard

R.S Means approach SunBelt jettisoned that work in an attempt to depress the SBRRs

excavation costs Table 111-F- 12 below compares SunBelts proposed overall unit cost for all

earthwork which includes common excavation loose and solid rock excavation and borrow and

is shown in red to the R.S Means-derived unit cost for common excavation alone which is

shown in blue As discussed SunBelt developed the latter R.S Means-based common

excavation unit cost in its electronic grading work but then decided not to use it This shows that

the standard R.S Means-based cost approach which the Board has used in most prior cases for

the single earthwork cost component of common excavation alone as calculated by SunBelt

itself is nearly the same as the cost SunBelt ultimately proposed in its opening evidence for all

earthwork Clearly Sunbelt substantially understated SBRR earthwork costs

As Table Ill-F-il shows SunBelt average earthwork cost for all aspects of SBRR earthwork

activities is only slightly higher than the Board-accepted R.S Means-derived unit price for

common excavation
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Table-III-F-12

Comparison of SunBelt Average Total SBRR Earthwork Unit

Costs to SunBelt Means-Derived Common Excavation Only
Unit Cost

SunBelt SBRR Average Earthwork Cost SunBelt Opening Means Derived Common

L_ Excavation Cost

Source NS Reply Workpaper NS Actual Earthwork Costs.xlxs

Clearing and Grubbing

Clearing is the process of removing brush and trees leaving roots and stumps and is the

initial step in roadbed preparation Clearing quantities from the ICC Engineering Reports can be

divided into two general types based on the type of plant cover and degree of difficulty of

clearing The first type is clearing of areas having primarily smaller brush and few trees This

entails using rake to cut the brush and stockpiling the cut material The stockpiled brush is

loaded into trucks and hauled to waste site The second type is clearing of areas with trees

more arduous undertaking that involves cutting and chipping the trees

Grubbing is the process of removing tree roots and stumps left by clearing of the areas

with trees Grubbing is required for areas with trees but generally is not required for areas

primarily covered with brush and smaller vegetation See NS Reply WP WP III-F-2-a Clearing

and Grubbing Diagram.pdf showing what is cleared and what is grubbed

Clearing and Grubbing Quantities

NS accepts SunBelts method of determining clearing quantities and grubbing quantities

and its resulting clearing and grubbing quantities See NS Reply WP SBRR Open Grading NS

$5.31
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Reply.xls Tab Clearing and Grubbing Costs NS rejects SuiiBelts proffered clearing and

grubbing unit costs In past cases clearing and grubbing costs have been split into two separate

categories those acres containing trees that require both the clearing of trees and the grubbing

of stumps and those acres without trees that require only light clearing to remove and dispose of

brush.58 Here SunBelt applied combined clearing and grubbing unit cost of $2257/Acre based

upon the Trestle Hollow Project As NS explained in detail in Section III-F-2-a the Trestle

Hollow Project is not comparablein scale scope topography rock and soil conditions and

other conditions and parametersto the areas traversed by the SBRR system

SunBelt attempts to justiQr the use of one-size-fits-all combined cost by claiming that

applying this combined unit cost to the total acres requiring clearing is conservative and may

overstate the total costs as not all acres have trees or require grubbing SunBelt Opening III

F-8 Although it is true that not all SBRR land would require grubbing SunBelts workpapers

show its approach is not conservative SunBelts opening workpapers show it did develop

separate alternative costs for clearing and grubbing using the R.S Means Handbook.59 The

R.S Means Handbook provides set of nationwide standardized unit costs adjusted for

localities used to estimate the cost of construction that has long been accepted by the Board

See e.g CPL S.T.B at 310 Duke/NS S.T.B at 171 n.99 Although SunBelt ultimately

chose not to use R.S Means-based costs to determine the SBRR clearing and grubbing costs its

workpapers nonetheless show most of the relevant R.S Means unit costs required for clearing

58AEPCO2OJ STB Docket No 42113 at 83

SunBelt Opening WP SBRR Open Grading.xls Tab Unit Costs Rows 97 108

Specifically SunBelt calculates separate unit costs applicable to acreage with trees that require

both clearing of trees and grubbing of stumps and acreage without trees that require only the

clearing of brush
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and grubbing activities.60 Instead of using the separate unit costs it identified for clearing and

grubbing in its workpapers SunBelt substituted lower cost based upon the Trestle Hollow

Project.6 SunBelt offers no justification for why the Trestle Hollow Project costs are either

more accurate or more representative than its Means costs

Further SunBelt has failed to demonstrate that the clearing and grubbing cost per acre

from the Trestle Hollow Project is representative of the clearing and grubbing costs that would

be incurred in the construction of the SBRR Specifically the limited supporting documents

provided by SunBelt for the Trestle Hollow Project unit costs reflect only an amount of 30 acres

and unit cost of $2000 per acre.62 The documents provide no indication of whether the 30

acres represent all of the Trestle Hollow Project acreage that required both clearing and grubbing

or something else The ICC Engineering Reports used to determine the SBRR clearing and

grubbing quantities contain detailed splits of the relative amount of acres requiring clearing only

versus those requiring both clearing and grubbing.63 Without information on the relative mix of

clearing only versus clearing and grubbing from the Trestle Hollow Projectwhich SunBelt has

not provided it is impossible to determine the relevance of the undifferentiated and

unexplained Trestle Hollow Project clearing and grubbing costs to the costs that would be

incurred by the SBRR

60

61

See SunBelt Opening WP SBRR Open Grading.xls Tab Unit Costs Rows 110 113

62
See SunBelt Opening WP Trestle Hollow Project Cost Sheet.pdf

63
See SunBelt Opening WP SBRR Open Grading.xls Tab Eng Rpt Input Columns AU and

AX
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ii Acres Requiring Both Clearing and Grubbing

For land with trees that would require both clearing and grubbing NS rejects SunBelts

proposed use of the Trestle Hollow Project as the source for SBRR clearing and grubbing unit

costs and adopts SunBelts alternative R.S Means-based approaches included in SunBelts

workpapers64 that develop separate unit costs for clearing of $5458 per acre based on the R.S

Means cost for cutting and chipping trees up to twelve inches in diameter65 and for grubbing of

$3275 per acre based on the R.S Means cost for grubbing and removing stumps See Sunbelt

Open WP SBRR Open Grading.xlsx Tab Unit Costs

NSs approach is consistent with Board precedent See e.g AEPCO 2011 STB Docket

No 42113 at 83 providing separate R.S Means unit costs for clearing and grubbing CPL

S.T.B at 310 same NSs Reply Evidence applies these unit costs to the SBRR acres requiring

both clearing and grubbing See SunBelt Opening WP SBRR Open Grading.xls Tab Other

Items Columns through AE

Acres Requiring Only Clearing

SunBelts alternative R.S Means-based clearing and grubbing costs include unit cost of

$246.19/acre for areas that require clearing but do not need to be grubbed NS accepts the

application of separate unit cost to land requiring only clearing but rejects SunBelt proposed

unit cost for clearing SunBelt made two significant errors in deriving its clearing costs estimate

applying the R.S Means costs for equipment that could not clear land at the rate of speed

assumed by SunBelt and neglecting to include the R.S Means cost of the equipment and

64
See SunBelt Opening WP SBRR Open Grading.xlsx Tab Unit Costs Rows 101 through

108

65
SunBelt Opening WP SBRR Open Grading.xlsx Tab Unit Costs Rows 101 through 105
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labor necessary to load and haul away loose material created during clearing NS explains those

errors in more detail below

First the equipment corresponding to the unit cost SunBelt selected would be incapable

of clearing land at the production rate SunBelt assumes The R.S Means unit cost that SunBelt

developed is based on B-hA crew with single 200-horsepower dozer capable of clearing

eight acres per day using twelve-foot wide brush rake.66 However SunBelt necessarily

assumes the same dozer would both pull the clearing rake and stockpile resulting materials The

R.S Means cost does not include any additional equipment e.g dozers to stockpile cleared

material.67 Under SunBelts approach therefore single bulldozer would have to split its time

between the two tasks which would substantially increase the time and unit costs for clearing

NSs Engineering Experts have adjusted the clearing rate by cutting it in half to four acres per

day to reflect this division of time and work.68

Second once the materials are cleared and stockpiled they could not remain on the

narrow SBRR roadbed because they would impede other construction work and instead

necessarily would be hauled away for disposal This task could not be accomplished with

bulldozer selected from Means to perform the clear and stockpiling operations because the

bulldozer blade is incapable of lifting the stockpiled materials and placing them in truck to be

hauled away SunBelt failed to account separately for the time labor and equipment necessary

to load and haul away the stockpiled material To correct this error and account for the necessary

costs of removal NSs Engineering Experts added the R.S Means cost of B-30 crewan

66See NS Reply WP Clearing Crews.pdf and NS Reply WP SBRR Open Grading NS
Reply.xlsx Tab Unit Costs Rows 132 to 133

67
Id

68

See NS Reply WP Clearing EquipmentSelectionNSReply.xlsx
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because it excluded material hauled from sources up to 5000 feet away Specifically SunBelts

opening workpaper SBRR Open Grading captures reported borrow quantities moved to the

SBRR roadbed from distances greater than 5000 feet under Train Overhaul70 but omits

quantities reported under Team Overhaul from distances up to 5000 feet.7 Both the Train

Overhaul and Team Overhaul line items in the Engineering Reports have been assigned unit

values indicating cost incurred at the time of the ICC valuation72 and should be treated

similarly today Because they are reported in cubic yards station the Team Overhaul

quantities need to be converted to cubic yards NS did this conversion in manner similar to the

process used by SunBelt to convert Train Overhaul quantities which are reported as cubic yards

1000 feet Specifically NS assumed the Team Overhaul distances range from 500 feet the

distance up to which haul is considered free and 5000 feet the distance at which Train

Overhaul begins and assumed the average length of haul as the midpoint of that range or 2750

feet NS then added these Team Overhaul quantities to SunBelts Train Overhaul quantities to

account accurately for the costs to move all borrow materials Details of the NS calculations are

included in NS Reply WP SunBelt Open Grading NS Reply.xlsx

SunBelt Opening WP SBRR Open Grading.xlsx Tab Eng Rpt Input Columns

through

71
The specific ICC Engineering Report line item is Team Overhaul 500 free haul SunBelt

might have been confused by the reference to free haul however the free designation applies

only to the first 500 feet of haulage Indeed the ICC Engineering Reports also include value

for Team Overhaul 500 free haul reported quantities indicating they were not considered to

be free at the time of the ICC valuation The quantities are reported in the ICC Engineering

Reports in units of CY Sta or cubic yards station station represents 100 feet so one unit of

Team Overhaul 500 free haul represents one cubic yard hauled 100 feet beyond the 500 foot

free haul distance

72

See e.g SunBelt Opening WP SunBelt ICC Engineering Reports.pdf at
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NS accepts SunBelt adjustment of the ICC Engineering Reports quantities to reflect

modern construction standards including its proposed roadbed widths

ii Other SBRR Earthwork Quantities and

Earthwork Costs

SBRR Yards

SunBelt proposed that the SBRR would include one large yard and 12 lesser yards

including interchange yards SunBelt Opening Ill-F-il SunBelt developed the earthwork

quantity estimates for all of these facilities by assuming an average one-foot fill height per yard-

track foot The one-foot fill assumption for yard tracks is function of the assumptions made to

remove earthwork quantities attributable to yard and other tracks from the quantities reported in

the ICC Engineering Reports NS Engineering Experts agree with the method of earthwork

estimation but reject SunBelts yard locations and yard track configurations See NS Reply WP

SBRR Yard List NS Reply.xlsx The changes made by NS result in 693349 cubic yards of

earthwork for yards rather than SunBelt opening figure of 311026 cubic yards See supra Ill-

B-Final Yards Because the NS Reply SBRR yards are within reasonable proximity of where NS

has yards today NSs Engineering Experts accepted the one-foot fill height per yard track mile

and added the resulting quantities to the Common Earth Excavation quantities

Total Earthwork Quantities

For the reasons set forth above NS rejects the total earthwork quantities SunBelt

submitted in its Opening Evidence NS has adjusted SunBelts earthwork quantities to correct

the errors and omissions described above Those corrections and resulting earthwork quantities

are detailed in NSs workpapers.73 The following table compares earthwork quantities proposed

by SunBelt and the corrected quantities developed by NS in this Reply

NS Reply WP SBRR Open Grading_NS Reply.xls Tab EW Cost
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Table III-F-13

SBRR Earthwork Quantities and Costs74

Item SunBeltCY NS ReplyCY DifferenceCY

Common Excavation 23310654 23623883 313228

Loose Rock Excavation 1388676 1401474 12798

Solid Rock Excavation 1210317 1453584 243267

Borrow 3487283 5059490 1572207

Total 29396930 31538431 2141501

Earthwork Unit Costs

NS has evaluated SunBelt proffered earthwork unit costs and made appropriate

corrections and adjustments Revisions to SunBelts unit costs are described in the following

sections

Haul Distance Assumptions

Implicit in earthwork unit prices is necessary assumption regarding the average length

of haul for materials excavated and loaded into vehicles for placement in embankment or

dumping to waste pits To develop common excavation costs from R.S Means SunBelt selected

unit price for scraper with an average haul distance of 3000 feet.75 Haul distance represents

the distance the loaded materials are actually moved76 so the round trip distance loaded plus

empty for the scraper posited by SunBelt is 6000 feet In its development of R.S Means

derived earthwork unit costs for loose rock and solid rock SunBelt assumed that haulage would

be accomplished by large dump trucks or haulers but without any support however SunBelt

assumed that the round trip distance would be less than half the distance assumed for the

74id

SunBelt Opening Workpaper SBRR Open Grading.xlsx Tab Unit Costs Row 12

76
See NS Reply Workpaper Haul_Definition.pdf
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scraper.77 Specifically SunBelt selects from R.S Means hauler unit prices for round trips of

one-half mile or only 2640 feet.78 This lower unsupported round trip produces unachievable

efficiencies that artificially lower earthwork construction costs Under SunBelt assertion all

material would have to be excavated within 1320 feet of embankments and excavation waste

dump sites more realistic and efficient choice is to develop haulage costs consistent with the

haul assumptions for common excavation and select costs for 1-mile 5280 feet cycle NS

has adopted this approach in restating SunBelts R.S Means-based excavation costs that rely on

haulers to transport excavated materials

ii Common Excavation

As discussed previously SunBelt based its unit costs for common excavation on the

Trestle Hollow Project NS rejects the notion that common excavation unit cost for the SBRR

will be the same as the single isolated 7000foot Trestle Hollow project See NS Reply WP

South Central Tennessee Railroad-Trestle Hollow Project.pdf Instead NSs experts have

developed common excavation unit cost for the SBRR from R.S Means NS Reply WP SBRR

Open Grading NS Reply.xls Tab Unit Costs

Unlike the unrepresentative dubious unit price estimates derived from the small and

isolated Trestle Hollow Project R.S Means costs are developed from real-world costs of large

variety of actual construction projects which serve as far better basis for calculating the costs

of constructing the 578 mile SBRR To develop its annual average costs R.S Means contacts

manufacturers dealers distributors and contractors all across the U.S and Canada for input

SunBelt Opening workpaper SBRR Open Grading.xlsx develops R.S Means-based costs for

common earthwork and loose and solid rock excavation in adverse conditions Those unit costs

were not used by SunBelt in its development of SBRR earthwork investment

78
SunBelt Opening Workpaper SBRR Open Grading.xlsx Tab Unit Costs Rows 22 46 60

and 75
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R.S Means labor costs are based upon the average of wage rates from 30 U.s cities Its wage

rates are determined from both union labor agreements and open-shop rates R.5 Means bases

its equipment costs on national rental rates and those costs include operating costs such as

servicing flel and lubricants R.S Means obtains equipment rental rates from contractors

suppliers dealers manufacturers and distributors throughout North America.79 And R.S Means

has long been accepted by the Board as an authoritative source See e.g CPL S.T.B at

310

In SunBelt Opening workpaper SBRR Open Grading.xls SunBelt added 332600 CY of

slag to the Common Excavation quantities for ICC Engineering Report AGS-2-AL.8 Slag is an

acceptable fill material from off site waste from Steel Mills and should be considered Borrow

not Common Excavation NS has corrected this error by deleting the quantity from Common

Excavation and adding it to the Borrow quantity.8

In its workpaper SBRR Open Grading.xls SunBelt also developed unit cost across

the diverse terrain and conditions traversed by the entire 578 route mile SBRR network based

upon R.S Means data.82 NS accepts the R.S Means-based unit cost for common excavation that

SunBelt included in its unit cost workpaper but did not use in its final cost calculations NS

applied that unit cost to common excavation quantities to derive common excavation costs for

the SBRR

79NS Reply WP Equipment_Selection_Graphics.pdf

SunBelt Opening WP SBRR Open Grading.xls Tab Eng Rep_Inputs

81 NS Reply WP SBRR Open Grading_NS Reply.xls Tabs Eng Rep_Inputs Line 20

SBRR-ICC Quantity Errors

82

SunBelt Opening WP SBRR Open Grading.xls Tab Unit Costs
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iii Loose Rock Excavation

NS accepts SunBelts use of R.S Means data as the source for loose rock excavation

costs NSs Engineering Experts selected more reasonable hauler combination than that

proposed by SunBelt and adjusted unit costs accordingly

Specifically NS rejects the uniform use of the 42 CY Hauler proposed by SunBelt for

loose rock excavation costs.83 NSs Engineering Experts evaluated this hauler based on the

physical dimensions of the hauler its loaded weight overall practicality cycle distance and

daily production as presented by SunBelts workpapers and in R.S Means.84 These extremely

large haulers are mainly used in mining quarries and other large broadly sprawling earthwork

projects in areas that are as wide as they are long Such huge haulers are rarely used in very

long narrow linear roadbed projects Particularly because of the narrow right-of-way widths

SunBelt has specified for the SBRR the 42 CY haulers would be infeasible for SBRR

excavation The massive 42 CY haulers are 17 feet inches wide which would prevent two

haulers from meeting or passing one another on 24-foot wide roadbed.85 Moreover even

single 42 CY hauler could not fit on bridges designed to SunBelts standard Due to their

tremendous weight the haulers would not be allowed to traverse public roads and could only

traverse the previously constructed SBRR roadbed Public roads and bridges usually are

designed for AASHTO H20 or HS2O which allow maximum of 32000 pound axial loading

83

Aspects of the 42 CY hauler primarily its massive size and tremendous weight render it

demonstrably infeasible for various stages of roadbed construction in non-adverse terrain

84
SunBelt assumes the use of 42 CY off-road hauler in its development of earthwork unit costs

for common excavation in loose rock excavation and solid rock excavation As discussed in

detail in these sections NS accepts limited use of 42 CY where potentially feasible but not

practical for loose and solid rock excavation

85
See NS Reply WP 42_CY_Hauler_on34.5 ft_Roadbed.pdf and 42_CY_Hauler_on24

ftRoadbed.pdf 22_CY_Hauler_on_Roadbed.pdf
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Loaded weight for the hauler is 219760 pounds When loaded the rear axle carries 68% of the

weight or 149437 pounds 75 tons which is 4.7 times the allowable load Horizontal clearance

dimensions for single track bridge widths are less than 14 feet with guard timbers in place.86

This would prohibit the 14-foot wide outside wheel to outside wheel 42 CY haulers from safely

passing over completed bridge decks

Further the 42 CY haulers loaded weight would require 3.0 to 4.5 feet of compacted

cover over all SBRR corrugated metal pipe culverts to absorb the load without damaging the

pipe.87 From SunBelts workpaper Contech Pipe Weights.pdf Contech88 requires 3-feet of

cover for small diameter Corrugated Metal Pipes CMPs and 4.5-feet of cover for medium

and large diameter CMPs for axle loads greater than 110000 pounds 110 kips Moreover for

SBRR earthwork tasks the 42-CY hauler would be grossly inefficient For example the 42 CY

haulers could not achieve their rated efficiency when paired with CY excavator that SunBelt

posited These large haulers which are used mostly for large scale mining operations are

normally paired with larger excavators meant for mining sites which have buckets in the 6-12

CY size to achieve maximum productivity.89

Moreover the weight of these vehicles would make it very difficult to operate in the

wetland segments of the terrain over which the SBRR must be built This is practical problem

that gives rise to costs that are not related to environmental concerns and regulations The

86
SunBelt Opening WP BRO5-TypeII-1.pdf

87
Because of the practical limitations like the loaded weight of 42 CY hauler exceeding the

capacity of the culverts prior Board precedent accepting the use of 42 CY haulers in rate cases is

inapposite

88
Contech is pipe manufacturer and is assumed by SunBelt to be the supplier of SBRR culvert

pipe material

89 WP III-F.2-b.Hitachi_MiningExcavators.pdf
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practical problem is that heavy equipment like 42 CY hauler would sink and be unable to

operate effectively in the soft soils of the many wetland areas traversed by the SBRR network

As explained below comparing the production rates presented in R.S Means the 42 CY

haulers 882 CY/day paired with CY excavator 2000 CY/day could only achieve an

efficiency rating of 76% To maximize production SunBelt would require three 42 CY haulers

totaling 2646 CY/day to fully utilize the CY excavator 2000 CY/day This would

necessarily require each truck to wait to be loaded while other trucks were being loaded therelby

reducing the efficiency of the hauler and causing the price per cubic yard of the haul to increase

Efficiency 2000/2646 76% common rule of thumb in the earthmoving industry is the

excavator should only take 4-7 passes to fill hauler.9 The CY excavator would require

fourteen passes to fill 42 CY hauler This combination would be extremely inefficient and

would more than offset the efficiency gains of the greater capacity hauler

Solely because the Board has accepted the use of 42 CY haulers in prior SAC cases NSs

Engineering Experts reluctantly accept its use where it would be physically possible for loose

rock excavation Specifically using the criteria outlined above concerning roadbed width and

the ability to pass culvert cover bridge design and loading efficiency NSs Engineering

Experts determined 45/55 split between the 42 CY haulers and the 22 CY haulers is more

realistic and feasible for non-adverse loose rock excavation.9 See NS Reply WP SBRR Open

Grading NS Reply.xlsx Tab Unit Costs Modified Lines 19 to 21 NSs Engineering Experts

looked at specific roadbed dimensions and their capacity to acconmiodate large haulers at

various stages of construction with an average height of 8.0 of fill They determined that the

90See NS Reply WP NS Number of Excavator Bucket Loads per Hauler.pdf

91 NS Reply WP 45-55_Hauler_Roadbed Stage of Construction.pdf
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42 CY hauler could be used on the roadbed up to the level called for in the SBRR culvert plan

one foot above the top of culverts.92 From that level up to 4Y2 feet above the top of the culvert

the 42 CY hauler cannot operate over culverts without damaging or crushing them and must be

replaced with lighter 22 CY hauler Also from that level to the top of the roadbed only the 22

CY hauler can be used due to width of the roadbedlarger haulers would not have room to pass

each other at this width As NS workpapers show applying these criteria to the loose rock

excavation yields the conclusion that 45% of the roadbed could be built using the 42 CY hauler

while construction of 55% of the roadbed would require the use of 22 CY hauler NS has

applied this split corrected SunBelts unrealistically low cycle assumption and calculated an

overall unit cost of $13 .27CY.93

As explained below SunBelt also failed to include necessary costs due to swell and

shrinkage of hauled excavated and embanked materials in its calculation of unit costs for loose

rock excavation and solid rock excavation See infra III-F-2-d-vi NSs Engineering Experts

included these inevitable costs in their calculation of unit costs for these earthwork categories

See NS Reply WP SBRR Open Grading_NS Reply.xlsx Tab Unit Costs

iv Solid Rock Excavation

NS rejects SunBelt solid rock excavation unit costs In general NS Engineering

Experts agree with SunBelts assessment of the type of effort required for solid rock excavation

Based upon their experience site inspections and examination of the physiological

characteristics along the SBRR route NSs Engineering Experts have further determined that

solid rock removal would in some cases require pre-splitting of rock slopes in order to prevent

92
Id

NS Reply WP SBRR Open Grading_NS Reply.xlsx Tab Unit Costs
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over-excavation and arbitrary weathering of exposed slopes that eventually could result in rock

slides on the roadbed In other areas NSs Engineering Experts have determined that solid rock

removal would require benching94 in order for weathered rock to have safe place to fall

Instead of considering the actual specific conditions that would likely be encountered in

construction of railroad bed in the areas traversed by the SBRR and then developing solid rock

excavation cost estimates tailored to those conditions SunBelt arbitrarily averaged open face

rock blasting costs with the costs of bulk drilling and blasting generally used in mining and

quarry operations See SunBelt Opening WP SBRR Open Grading Tab Unit Costs

Lines 70 to 72 NS agrees with SunBelts use of unit costs for open face blasting of rock over

1500 cubic yards but does not agree with SunBelts facile averaging of this cost with that of

bulk blasting In reality some areas would require pre-splitting of rock faces and areas close to

highways and densely populated areas would require blasting mats.95 SunBelt has erroneously

excluded those costs

NS accepts SunBelts 50% reduction in solid rock quantities and reclassification of the

remaining 50% classified as loose rock The ICC Engineering Reports classified loose rock as

being up to less than one cubic yard in size approximately tons based on density of 150

lbscu.ft. SunBelt contends that modern earthmoving machinery could excavate and load this

material But SunBelt has failed to include in its revised cost estimate the additional cost of

loading hauling and burying the resulting boulders96 in the embankments or waste pits

Benching is form of slope stabilization consisting of horizontal berms cut into the sideslope

to mitigate water runoff and control erosion

heavy flexible tear-resistant covering that is spread over the surface during blasting to

contain earth fragments

96
detached and rounded or much-worn mass of rock http//www.merriam

webster.comdictionary/boulder
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Boulders are much heavier and more difficult to handle than regular loose rock.97 Production

rates for excavating and hauling rock are much lower than for common excavation And the

costs of excavating rock is higher See NS Reply WP

Means 2009 Earthwork_Production_Rate.pdf R.S Means correctly accounts for these extra

costs in its Drilling and Blasting Rock cost data See NS Reply WP

RSMeans_Blasting_Items.pdf NSs Engineering Experts estimate based on the expected

characteristics of the rock the SBRR would encounter that 20% of the entire quantity of the solid

rock classification both blasted and ripped found in the ICC Engineering Reports would be

boulders of at least one-half cubic-yard in size The SBRR would be required to excavate and

haul such large boulders to embankments or waste pits during the construction process NS

Engineering Experts 20% assumption is very conservative and likely substantially

underestimates the volume of boulders the SBRR would encounter particularly given that loose

rock classification could also contain many large boulders NS has revised the unit cost

developed from R.S Means by using the correct open face blasting item excavating and hauling

boulders and using 45/55 split of the 42 CY hauler and the 22 CY hauler see Section III-F.2-

c.iii The resulting corrected unit price for solid rock excavation is $19.02 per cubic yard

See NS Reply WP SBRR Open Grading NS Reply.xlsx Tab Unit Costs Lines to 104

Embankment/Borrow

NS accepts SunBelts unit cost for borrow NS rejects SunBelts exclusion of water for

compaction for the entire extensive SBRR network roadbed NS added separate conservative

water for compaction charge See Section II1-F-2-d-ii-e Subgrade Preparation NS rejects

SunBelts Borrow quantity In SunBelt Opening workpaper SBRR Open Grading.xls SunBelt

97NS Reply WPs US 70 Hondo Valley Project 021203 .pdf and Hondo Valley Equipment

030603 RCPpdf
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added 332600 CY of slag to the Common Excavation quantities.98 Slag is an acceptable fill

material from off site waste from Steel Mills and should be considered Borrow not Common

Excavation NS has corrected this error by deleting the quantity from Common Excavation and

adding it to the Borrow quantity.99

Other Earthwork Quantities Unit Costs

NS rejects SunBelts proposed quantities and unit cost for land for waste excavation for

the reasons described below See infra III-F-2-d-ii-d-i As further described below NS also

corrects SunBelts failure to include stripping undercutting swelling of excavation for haulage

solid rock over-excavation and fine grading quantities and costs See infra III-F-2-d-ii-d-ii

thru vi

Land for Waste Excavation

SunBelt assumes that the SBRR would acquire additional land adjacent to its right-of-

way to store materials excavated from the SBRR right-of-way that would not be re-used for fill

or embankment See SunBelt Opening 111-F-i Overall SunBelt assumes that 30% of the

materials excavated in building the SBRR roadbed will not be used as embankment and will

instead be wasted along the SBRR right-of-way Id III-F-2-b-iii-3 This assumption is

consistent with prior Board SAC precedent and NS accepts this assumption.10 However NS

rejects both SunBelt estimate of the land area that the SBRR would need to acquire to

accommodate this wasted material and its hypothesized cost per acre of such land As discussed

below there are three major flaws in SunBelts calculation of land for waste excavation

98
SunBelt Opening WP SBRR Open Grading.xis Tab Eng Rep_Inputs

99NS Reply WP SBRR OpenGrading_NS Reply.xls Tabs Eng Rep_Inputs EW Costs

100

See AEP Texas STB Docket No 41191 Sub-No at 86
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First SunBelt assumes very short cycle distance for waste excavation haulers which

would result in an inordinate number of waste dump sites The cycle round trip distance for

common excavation associated with the unit cost selected by SunBelt is only one-half mile See

SunBelt Opening WP SBRR Open Grading.xls Tab Unit costs Line 22 This means that all

material would have to be excavated within 1320 feet of embankments and excavation waste

dump sites requiring an excavation waste dump site to be established every half mile of the 578

mile SBRR which would result in 1156 sites across the SBRR network SunBelts evidence

only provided an area needed to contain the waste but did not specifr how many dump sites are

needed See SunBelt Opening WP SBRR Open Grading.xls Tab Other Costs Lines 76 to

87 more appropriate and efficient choice would be to select costs for 1-mile cycle putting

the material placement within an average of one-half mile 2640-ft from the point of

excavation This approach adopted by NS in this Reply allows for more reasonable one waste

dump at each mile rather than every half mile as would be required by SunBelt proffered unit

cost of SBRR route miles for total of 578 dumps

Second SunBelts area calculations assume that waste can be placed 15 feet high with

perfectly vertical sideslope 01 sideslope According to NS Engineering Experts without an

angled side slope or retaining wall of some sort pile of waste would collapse under its own

weight into wider lower heap.2 NS has corrected the footprint to include conservative

11 sideslope for the waste pile materials.03 related flaw in SunBelts waste area evidence is

101

See infra III-F-2-d-ii-c-i

2NS Reply WP Waste_Ex._PileFieldPictures.pdf and

Waste_Ex._And_Borrow_Methodology.pdf

103
See NS Reply WP SBRR Open Grading_NS Reply.xlsx Tab Other Costs Line 94 NS

Reply WP Waste Ex And Borrow Methodology NS Reply WP
Waste_Ex.And_Borrow_Crosssection.pdf NS Reply WP
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that the land area SunBelt has proposed for excavation waste is exactly the same size as the area

SunBelt estimated would be needed for the waste material not an acre more and with no setback

This unrealistic assumption would leave no space or way for equipment to work the site to

deposit and pile the excavation waste or to prevent drainage problems and embankment collapse

onto property owned by the neighboring site NSs Engineering Experts corrected this oversight

by including land for standard 20-foot setback from the toe of the slope to the property line.104

NS conservatively assumed that each waste site would be perfectly square in shape thereby

minimizing land area needed for sideslope and setback See NS Reply WP SBRR Open

Grading NS Reply.xlsx Tab Other Costs Lines 87 to 96

Third for the costs of the excavation waste dump sites SunBelt used the average of its

estimated cost of all rural land acquired by the SBRR of $14402 per acre SunBelt provides no

explanation or support for the counter-intuitive notion that land for disposal of excavation waste

would be necessary only in rural areas SunBelt posits in its Opening Section 111-F-i that almost

25% of the SBRR right-of-way would be in more expensive residential industrial or

commercial areas.5 If SunBelt were to limit its disposal land acquisition to rural locations it

would be required to adjust the SBRR earthwork excavation costs to account for the substantially

longer haul distances required to transport excavated materials from residential industrial and

commercial areas such as New Orleans and Birmingham to the rural excavation waste areas

Waste_Ex._Pile_Field_Picture.pdf This common sense principle is demonstrated anytime one

digs hole for tree stacks the removed dirt on the ground and watches the pile spread each

time more removed dirt is added

104

See NS Reply WP SBRR Open Grading_NS Reply.xlsx Tab Other Costs Line 95

105
SunBelt Opening Table III-F-4 shows the SBRR distribution of land use as 12 percent

residential percent industrial and percent commercial or total of 25 percent
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SunBelt made no such adjustment and therefore may not assume that land for excavation would

be located exclusively in rural areas

SunBelts excavation unit cost buildup from R.S Means assumes haul distances of

between one-quarter mile106 and 3000 feet7 which means that the SBRR would need one

excavation waste dump site for every half mile of the SBRR8 regardless of land classification

Further because SunBelts excavation unit costs do not provide for any transportation over the

road logic dictates that all of the SBRR waste sites would necessarily be adjacent to the right-of

way NS has corrected SunBelts assumed average unit cost of land for excavation waste to

reflect the average price of all land acquired by the SBRR not just the average cost of rural

09
As discussed below NS also added land for waste excavation material generated by

necessary stripping undercutting and solid rock excavation activities With this additional land

the land needed for sideslope and setback and the unit cost adjustments described above the

total corrected cost for land for excavation waste derived by NSs Engineering Experts is

$22.3 million instead of SunBelts opening estimate of $5.6 Million See NS Reply WP SBRR

Open Grading NS Reply.xlsx Tab Other Costs

ii Stripping

SunBelt failed to include stripping costs claiming that costs for stripping and

undercutting were included in the unit costs of the Trestle Hollow project As NS has

106
One-half mile average round trip translates into an average of one-quarter mile for the loaded

portion of the haul

07See SunBelt Opening WP SBRR Open Grading .xls Tab Unit Costs

108

Spacing every mile will result in an average haul length equal to one-half the distance

between each site or 2640 feet 5280

109
See NS Reply WP SBRR Open Grading NS Reply.xlsx Tab Other Costs Lines 98 to 103
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To determine the amount of the SBRR roadbed that would require stripping NSs

Engineering Experts developed the square footage of the roadbed under embankment based on

the relative proportion of embankment to excavation calculated based on the ICC Engineering

Report quantities Although roots that must be removed by the stripping process those

exceeding inches in diameter often extend deep into the ground NSs Engineering Experts

conservatively assumed an average of only six inches of stripping would be needed to stabilize

the roadbed properly to support embankment NSs Engineering Experts used this depth to

convert the square footage to cubic yards They added this quantity to the total Common

Excavation quantity See NS Reply WP SBRR Open Grading NS Reply.xls Tab Stripping

Undercutting

SunBelt similarly failed to include separate undercutting costs asserting that any

additional costs for stripping or undercutting were included in the unit costs of the discredited

Trestle Hollow Project Compare SunBelt III-F-8 to III-F-9 with NS Reply Evidence at Section

III-F-2 Undercutting involves the removal of pockets of organic and other materials unsuitable

for use in railroad embankments including organic peat silty clays and unsuitable soils The

volume of undercutting needed to stabilize roadbed varies based on the amount of organic

material in given location The SBRR route unlike any other SARR presented to the Board

traverses substantial amount of wetlands which contain wet decomposed organic materials

that are not suitable for use in railroad roadbed construction and must be removed and replaced

with suitable materials

In CPL the Board rejected undercutting cost estimates because NS had not

demonstrated how much right of way would be constructed in solid rock areas See CPL

S.T.B at 304 Here to determine how much of the SBRR roadbed embankment would require

undercutting NSs Engineering Experts began with embankment quantities in the ICC
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Engineering Reports The ICC Engineering Reports do not specify the amount of undercutting

because they are based on post-constniction cross-sections taken every 100 feet and on

observations of physical characteristics of topography or structures that were readily observable

parts of the roadbed construction effort Such information and observation could not and does

not provide estimates of subsurface roadbed or slope stabilization devicesincluding

undercutting of unsuitable materialsubsurface under-drainage subsurface excavation or

subsurface fill preparation cross-section viewed long after completion of construction simply

cannot be used to determine what was removed or added to create stable roadbed In the

experience of NSs Engineering Experts however unsuitable soils are commonly encountered in

large roadbed construction projects particularly in the region traversed by the SBRR

In real-world roadbed construction extensive soil borings and geotechnical investigations

are used to determine if peat organic clay soft clay or other unsuitable materials are present and

must be mitigated Because data from such investigations are not available for the SBRR route

NSs Engineering Experts utilized wetland map data from the United States Fish and Wildlife

Service USFWS National Wetlands Inventory to identify which sections of the SBRR route

would require undercutting of such unsuitable materials Though unsuitable materials are

sometimes found outside of wetlands areas soils in wetlands are consistently unsuitable for

roadbed construction.113 Therefore NSs Engineering Experts have conservatively assumed

113

See e.g NS Reply WP USFS Temporary Stream and Wetland Crossing Options.pdf at

defining wetlands as areas that contain soil with poor load-bearing capacity and high moisture

content or standing water Examples include peat muck wet mineral soils or unstable sections

of access roads and trails
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undercutting would be conducted only where segments of the SBRR traverse USFWS wetland

boundaries.114

To estimate the amount of the SBRR roadbed that would require undercutting NSs

Engineering Experts superimposed the geospatial USFWS National Wetlands Inventory map

over the SBRR route.5 By using geospatial wetlands map in conjunction with geolocated

SBRR route shape file of NS Alabama Division spatial analysis was able to inventory

wetland locations along the route into spreadsheet database
116

Graphically Exhibit Ill-F-6

SBRR Wetland Map.pdf depicts existing wetland areas along the SBRR track found by

analyzing the USFWS National Wetlands Inventory data layer with geographic information

system GIS software.117 Because it covers the entire SBRR route Exhibit III-F-6 SBRR

Wetland Map.pdf does not depict all of the relevant wetlands detail Snapshots of wetland

details are included in NS workpapers See NS Reply WP Ill-F SBRR Wetland GIS

Example.pdf NS Reply WP Folders Wetland/Google Earth and Wetland/GIS

114 NS is not referring to wetlands herein from an environmental or environmental regulatory

compliance perspective Rather NS refers to wetlands and their unsuitable soil conditions

because they affect construction methods and costs See e.g NS Reply WP USFS Temporary

Stream and Wetland Crossing Options.pdf at 1-9 21-32

115
See NS Reply WP SBRR Wetland Map.pdf and SBRR Wetland GIS Example.pdf See

NS Reply folders Wetlands/Google Earth and Wetlands/GIS

16See NS Reply WP SBRR_Wetlands_Route MP.xlsx

117
Wetlands Data Reference USFWS Web Page http /Iwww.fws gov/wetlands/dataJWeb-Mp

Services.html Data Type WMS Service

WMS Server

http//l 07.20.228.1 8/ArcGIS/services/FWSWefland5WMS/mapserver/wmsseryer

Service Name FWS Wetlands WMS
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Those portions of the route where the track traversed segment of wetlands equal to or

greater than 150 feet in length and where wetlands are present on both sides of the track at

scale of 124000 approximately inch 0.4 miles are identified in red on the Wetland Map

exhibit
118

The delineation of the wetland areas shown in this map is conservative

representation and does not include smaller wetlands less than 150 feet or those that are present

only along one side of the track

Using the USFWS National Wetland Inventory at least 90.79 miles of the 578.24 SBRR

route miles of which 10.34 miles are double tracked traverse wetlands as indicated in the

Wetland Map The 322 wetland occurrences depicted in the exhibit range in length from

0.03 miles to 2.72 miles and average 0.28 miles per occurrence More detailed exhibits may be

observed using the USFWS wetland data and the NS Alabama Division shape file with GIS

viewer such as Google Earth
119

See SBRR_Wetlands_Route MP.xlsx work sheet page

SBRR Wetland MP

Wetland areas typically consist of peat soft to very soft silt/clays and organic clays with

high water content high settlement and high bearing capacity failure potential See e.g

AREMA Practical Guide to Railway Engineering at 164 discussing the weakness of silt and

184 discussing the influence of soil type on track structure2 In addition wetlands typically

are rich in vegetation growth organic material and decaying vegetation accumulation When

these conditions are encountered in new track construction additional measures need to be taken

to provide suitable base for railroad embankment Without such measures the railroad

118
See also NS Reply WP SBRR Wetland Map.pdf

119

NS Reply WPs Wetlands-Data.kml Viewing Wetlands With Google Earth-pdf

20See generally NS Reply WP USFS Temporary Stream and Wetland Crossing Options.pdf
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roadbed would be built on wet slippery and decaying foundation that quickly would lead to

catastrophic failure The approaches available to construction engineers for wetlands and

unsuitable soil mitigation vary widely Mitigation options range from clearing and excavating

shallow top layer and laying expensive specially designed geotextile fabric to excavating

unsuitable materialsregardless of the depthand replacing them with suitable material See

id at 176 discussing the need to excavate and replace with stronger soils.12 These and other

mitigation measures are often used in conjunction with chemical treatments such as lime

stabilization and injection grouting depending on the nature and severity of the conditions The

optimal solution will vary by location and cannot be known before detailed soil borings are taken

and analyzed or in many cases only after excavation has commenced For example in 2010

study conducted in conjunction with the North Carolina Department of Transportation

researchers in the Department of Civil Construction and Environmental Engineering at North

Carolina State University lay out four alternatives when unsuitable soils are encountered These

approaches are to excavate and replace with adequate backfill referred to here as undercut

ii install chemical stabilization which is usually performed by mixing the top to inches of

soil with cement or lime iii employ reinforcement geosynthetics in cases where the depth of

the undercut is limited by for example the presence of subsurface utilities in order to attenuate

applied traffic loads and therefore reduce the required depth of the excavation or iv install

subsurface drainage using vertical or horizontal drainage elements.122

121
See also NS Reply WP USFS Temporary Stream and Wetland Crossing Options.pdf at 2-

122
See NS Reply Workpaper Establishment of Subgrade Undercut Criteria and Performance of

Alternative Stabilization Measures.pdf at page
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Other examples of the myriad of mitigation alternatives at the construction engineers

disposal are found in brochures from mitigation product manufacturing companies NS Reply

workpaper Brock White Sitework Field Guide.pdf identifies hundreds of products and

procedures available for water mitigation ranging from various types of geotextile fabric to

biaxial geogrids for soil reinforcement.123

NS Engineering Specification GR-1O Undercutting and Mucking states broadly that

Unsuitable materials in marshes muddy areas.. or other unstable areas within construction

limits shall be undercut to depth as directed by the Engineer.24 NS guideline intentionally

did not specify particular strategies or methods in order to allow tailored material stabilization

measures to be used that efficiently and effectively remediate varying soil conditions

encountered in different roadbed construction projects In some cases geogrid or geotextile

material that requires less undercutting and suitable backfill material may be as effective as

undercutting several feet until hitting suitable material and replacing with fill for roadbed

construction In many other instances deeper undercutting and filling with rip-rap or similar

material is more effective method Again the variance in soil composition depth of organics

and saturation observed over even several hundred feet of an alignment shows why the NS

undercutting specification and many other railroad and heavy construction texts suggest several

different alternatives for removing and replacing unsuitable material
125

Because detailed soil boring data for the SBRR route does not exist NSs Engineering

Experts relied in part on their recent and ongoing experience on the NS Birmingham Regional

123
See NS Reply Workpaper BrockWhite Sitework Field Guide.pdf at B-i through B-8

124
See NS Reply Exhibit III-F-6 at

25See generally NS Reply Exhibit III-F-6 NS Reply WPs Undercutting PE write-up.pdf
UCWPO .pdf UC_WPj2.pdf
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Intermodal Facility expansion project in McCalla AL This facility is being built on and around

wetlands similar to those found on much of the SBRR route During construction of the McCalla

facility unsuitable materials were encountered along several segments of the facility which is

located in the middle of USFWS designated Wetland
126

The engineers for this project

undercut and removed the unsuitable material found along the wetland areas and replaced it with

rip-rap as suitable backfill for the roadbed subgrade.27 The tightly compacted rip-rap provides

stability to support and distribute loads sustained under freight traffic and to bridge the wetland

soils which unaltered would have resulted in failure of the roadbed

For purposes of this analysis NSs Engineering Experts have conservatively assumed

that average wetland areas traversed by the SBRR would require 2-foot undercutting and

backfilling with rip-rap As previously explained different soil conditions and circumstances

across hundreds of areas with unsuitable soil may make one mitigation measure more effective

or desirable in some locations another more suited to other locations and still others better for

other areas In some instances less extensive mitigation measures than those posited by NS

could be sufficient and in other areas more extensive measures would be required Without

detailed soil analyses and data however it is not possible to determine the optimal approach for

26NS Reply WP Mccalla Wetland Map.pdf

127 NS Reply WP Undercutting PB write-up.pdf STV Engineering the firm at which NS

Engineering Experts Bobby and Phillips are employed is performing the construction

management function for NS at the McCalla facility To address and mitigate the wetlands

issues at the McCalla facility NS excavated unsuitable materials ranging in depth from 18 inches

to over three feet See NS Reply Ex III-F-6 The excavated material was replaced with rip-rap

and then covered with clean borrow material See NS Reply WPs Undercutting Field Engineer

Statement.pdf and Undercutting field photos.pdf Even though the unsuitable material

excavation for the McCalla project often reached depths in excess of three feet NS Engineering

Experts conservatively assumed an average of two feet of unsuitable material excavation and

replacement with rip-rap backfill as suitable sub-base material for roadbed construction

through the SBRR wetland conditions

III-F-76



PUBLIC VERSION

each individual area along the SBRR alignment NSs assumption of two feet of undercutting

and replacement with rip-rap is sound and conservative overall assumption for the wetland

areas to be traversed by the SBRR Given the nature of the soils in the area and NSs

conservative limitationof undercutting and fill to federally designated wetlands NSs proxy

assumption of two feet of undercutting and rip-rap fill likely significantly understates the extent

and cost of soil mitigation measures the SBRR would be required to undertake.28 In the

experience of NSs Engineering Experts two feet is the minimum depth of rip-rap fill necessary

to allow it to properly engage and provide stable foundation and subgrade for roadbed

construction

In addition to NSs Engineering Experts experience on the McCalla project other

documentation demonstrates that two feet is conservative assumption For example the North

Carolina State University study referenced previously explains that in the case of poor soils

undercutting can involve six feet of excavation.29

Undercut Fill Ouantities Based on the earthwork quantities reported in the ICC

Engineering Reports the average height of fill for the SBRR is eight feet.13 To calculate

necessary fill quantities NSs Engineering Experts used the average fill of approximately eight

feet and standard roadbed width of 24 feet for single track and assumed side slope of 1.51 to

estimate cubic yardages of undercut material.3 NS developed wetland undercutting quantities

128
See NS Reply WP Undercutting PE write up.pdf

129
See NS Reply Workpaper Establishment of Subgrade Undercut Criteriaand Performance of

Alternative Stabilization Measure s.pdf at page

30NS Reply WPs SBRR Open Grading NS Reply.xlsx Tabs Calculations Column

average

131

Specifically NS used an excavation width of 48 feet for single track 24 foot roadbed plus

foot average height times 1.5 sideslope ratio times two side slopes
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using the following assumptions undercut an average of two-feet of material below the width of

proposed roadbed base 48 feet for single track 63 feet for double track to replace with suitable

material wasting of unsuitable material filling cut with rip-rap and compaction for placement of

the embankment as required by modern railroad construction standards.132 Based upon those

parameters NS Engineering Experts calculated that approximately 1765148 CY of rip-rap

would be required for undercutting backfill See NS Reply WP SBRR Open Grading NS

Reply.xls Tab Undercutting Wetlands

Additional Wetland Undercutting Costs To adequately account for the challenges and

costs of undercutting in wetlands NSs Engineering Experts developed unit cost for excavation

in wetland areas which is outlined in the Unit Cost tab of NS Reply WP SBRR Open Grading

NS Reply.xls Due to the soil characteristics encountered in wetlands the scraper proposed for

common earth excavation cannot be used and backhoe shovel was selected for the wetland

excavation R.S Means applies 50% mark-up to the unit cost of the excavation in wet

conditions to account for the reduction in productivity resulting from excavating of such wet

soils and material See NS Reply WP Undercutting Unit Cost Mark Up.pdf All undercut

material warrants wasting due to its unsuitability for fill in other areas of the alignment and was

added to the total waste material quantity in the Other Costs of NS Reply WP SBRR Open

Grading NS Reply.xls.133 The volume of rip-rap material was also adjusted to include material

required to fill the average two foot undercut in the total rip-rap quantities.34 See NS Reply WP

SBRR Open Grading NS Reply.xls Tab Other Items see also NS Reply Ex III-F-6

32NS Reply WP Undercutting PE write-up.pdf

133

NS Reply WP UC_WPO2.pdf

134 NS Reply WPs SBRR Open Grading NS Reply.xlsx Tabs EW Costs and Undercutting
Wetlands
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NSs Engineering Experts also have determined that temporary access roads would be

needed to allow continuous roadbed construction site access and corridor connectivity along

portions of the SBRR that traverse wetlands To sustain the aggressive construction production

rate proposed for the 36 SBRR contracts continuous access along the roadbed alignment is

necessary for equipment and materials to move across these 322 wetland locations while the

undercutting operation is underway Laminated hardwood or swamp mats are typically used in

areas of wetland construction where heavy excavating and hauling equipment require access.135

Without at least such minimum measures the proposed earthwork equipment with their heavy

axle loads would sink into the soft unsuitable ground surface that undercutting is required to

mitigate.36 Hardwood mats enable heavy equipment to temporarily cross over such soil

conditions by distributing these heavy loads over wide surface area.137 NS Engineering

Experts gathered various price quotes of typical hardwood laminated mats dimension foot by

16 foot from suppliers in the Alabama and Mississippi area which yielded an average cost of

135 NS Reply WPs TM_WPO1.pdf TM_WP_02.pdf TM_WPO3.pdf
TM_WP_04.pdf TM_WP_05.pdf see also NS Reply WP NU Best Practices Manual.pdf

Best Management Practices Manual Connecticut Northeast Utilities Transmission Group at 3-

19 to 3-22 December 2011 noting that swamp mats are necessary so heavy equipment does not

sink in mud NS Reply WP USFS Temporary Stream and Water Crossing Options.pdf at 21-

32

36NS Reply WP NU Best Practices Manual.pdf at 3-19 to 3-22 see also

http//ninelinesintemational.com/news/gettingthej obdone in swamp

_marshjtnd wetland terrainlO53595/ If standing water or saturated soils are present constructors

should use low ground-weight construction equipment or operate normal equipment on timber riprap

prefabricated equipment mats or terra mats NS Reply WP USFS Temporary Stream and Water

Crossing Options.pdf at 1-32

37NS Reply WP NU Best Practices Manual.pdf at 3-19 NS Reply WP USFS Temporary
Stream and Water Crossing Options.pdf at 1-32 see also BrockWhite Site Work Field Guide

at B-14 mats are used for site access To be clear NS is not suggesting that Sunbelt would

need these mats for environmental protection or to comply with environmental regulations

Rather mats or similarmeasures are necessary tool to allow the use of equipment such as

backhoes and trucks/haulers in soft soils
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$69.38 per linear foot of access road.138 Based upon those costs and the wetland areas traversed

by the SBRR right-of-way the SBRR would require approximately 479395 feet of matting or

59932 eight foot sections at cost of approximately $33.3 million.139

ii Over-Excavation

SunBelt failed to include costs for over-excavation When solid rock is encountered at

subgrade levels in cuts modern roadbed construction requires at least twelve inches of over-

excavation and replacement of that over-excavated rock with at least of twelve inches of select

material compacted to the same specifications as embankments.14 On many projects sub-

ballast is used for the twelve inches of material to bring the level back to subgrade elevation

However lower-cost alternative is to use compacted fill to replace the over-excavation of solid

rock.4

NSs Engineering Experts used the roadbed dimensions provided by SunBelt to estimate

cubic yard quantities of solid rock over-excavation required in rock cuts NSs Engineering

Experts corrected SunBelts omission of over excavation quantities by adjusting the quantity of

rock excavation using the unit cost developed in Section III-F-2-d-ii-c-iv.42

138 NS Reply WP Laminated Mat Quote.pdf see also Ritter Forrest mat quote.pdf

139
See NS Reply 111-F WPs Laminated Mat Quote.pdf and SBRR Open Grading NS

Reply.xls Tab Undercutting Wetlands at Column

40NS Reply WP SBRR Open Grading_ NS Reply.xlsx Tab EW Costs see also NS
Grading Spec.pdf page GR-5 section

141 NS Reply WP Over_Excavation of Solid Rock_CrossSection.pdf

142N5 Reply WP SBRR Open Grading_ NS Reply.xlsx Tab EW Costs and Tab Over Ex
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iii Fine Grading

Fine grading is the final shaping of the constructed roadbed in order to establish the cross

sections and profile of the engineering design NSs Engineering Experts explain that fine

grading is not included in normal grading because fine grading requires different equipment The

excavation and borrow unit costs use scrapers and bulldozers to achieve rough grade while fine

grading uses motorgradersto achieve more precise final grade.43 The Board has held that fine

grading uses specialized equipment and is not included in normal grading Otter Tail STB

Docket No 42071 at D-14 Indeed the Board recognized R.S Means lists fine grading

separately Id at D- 14 Means at 31-22-16.10-0200 Finish Grading-Grade subgrade for

base course roadways.44 Moreover the Board found in Xcel that fine grading was an actual

and necessary construction element for rail lines in part because R.S Means lists fine grading

separately Xcel S.T.B at 678

Bulldozers roughly shape the roadbed section but are not capable of the finer tasks of

creating the crown of the roadbed or the shape of the ditches Bulldozers can compact the slopes

of roadbeds prior to seeding but they are only capable of creating grades within several inches

Because of this limitation on the use of bulldozers to achieve the final shape and form of the

roadbed railroad contractors use motorgraders to provide the final shape and smoothness desired

on the crown of the roadbed during the final compaction process Motorgraders operated by

experienced personnel are capable of obtaining final subgrade elevations within one inch.45 The

143 NS Reply WP SBRR Open Grading_ NS Reply.xlsx Tab Unit Costs and

RSMeansScraperBulldozer_Crews.pdf and Motor grader pictures.pdf and

RSMeans_Fine_Grading_B- 11 L_Crew.pdf

144NS Reply WP RSMeans_Fine_Grading_Item.pdf

See NS Reply WP NS Reply Fine Grading 2.PDF
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Means crew selection for bulldozers compared to motorgraders also demonstrates the

different accuracies achieved with the bulldozer crews having only 0.5 laborer charge while

the finish gradings motorgrader has 1.0 laborer charge.146 This labor charge is composed of

the effort of the laborers and surveyors assisting the equipment operators to achieve desired

grade The laborer assists the operator by comparing the grades staked out in the ground by

surveyor to the grades being achieved by the operator Obviously the accuracy of the grade of

the roadbed is directly proportional to the labor effort with the labor charge of the finish grading

being twice the charge of the excavation and borrow grading Not only is it desirable to obtain

the designed subgrade elevation smoothly shaped well-compacted subgrade minimizes the

waste when placing the sub-ballast.47 Failure to achieve smooth compacted subgrade at the

designed elevation would cause major overruns of sub-ballast quantities and attendant costs to

achieve uniform aggregate base thickness NS has provided as workpapers the identical

materials that the Board found to be sufficient proof of the need for fine grading in Otter Tail

See NS Reply WP SBRR Open Grading NS Reply.xls Tab Finish Grading

SunBelt failed to account for the necessary function of fine grading apparently assuming

fine grading would not be done on the SBRR roadbed Despite excluding fine grading from its

roadbed preparation costs SunBelt further failed to include the additional sub-ballast quantities

and costs that would be necessary to compensate for the lack of fine grading See SunBelt

Opening WP Track Construction Costs.xls Tab Track Quantity Calculator Cells C99 to

Dl 02

146NS Reply WP SBRR Open Grading_ NS Reply.xlsx Tab Unit Costs and

RSMeans_ScraperBulldozerCrews.pdf and Motor grader pictures.pdf and

RSMeans_Fine_GradingB- 11 L_Crew.pdf

47See NS Reply WPs NS Reply Fine Grading_i .PDF and NS Reply Fine Grading_2.PDF
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undisturbed earth Loose material is defined as soil or earth within hauling vehicle or

unconsolidated pile on an embankinent not compacted and is the least dense soil state

Compacted or embanked material is the densest even more tightly compacted than original

banked soil To accurately estimate the cost of excavating hauling and constructing roadway

embankment these different soil densities for each phase of the process must be taken into

consideration using swell and shrinkage factors

To quantify equivalent volumes for the three different soil states with varying soil

densities NSs Engineering Experts applied swell and shrinkage factors to the base unit cost of

Loose Rock and Solid Rock When discussing earthwork Bank Cubic Yard BCY is the base

unit referring to the soil state and density of undisturbed material which matches the ICC

Engineering Reports The following method was used to apply shrinkage and swell factors

BCY Material is excavated and in the process unconsolidated decrease in density then hauled

as Loose Cubic Yard LCY and then compacted to Embankment Cubic Yard ECY

increase in density NSs Engineering Experts used typical soil volume conversion factors used

to develop earthwork unit costs taken from Ringwalds Means Heavy Construction

Handbook49

Table III-F-14

Loose Rock Swell

Shrinkage Factor

BCY to BCY 1.00

LCY to BCY 1.35

ECY to BCY 0.90

Solid Rock Swell Factor

BCY to BCY 1.00

LCY to BCY 1.50

ECY to BCY 1.30

149 NS Reply WP Swell and Shrinkage Ringwald Means heavy Construction Handbook.pdf
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It is important to note that blasted solid rock material is never able to consolidate as

tightly or densely after excavation This lesser compaction is reflected in the lower shrinkage

factor for solid rock material from ECY to BCY

An example calculation utilizing swell and shrinkage factors is as follows

10 CYof Loose Rock earthwork 10 BCYExcavated

10 BCYX 1.35 LCY/ BCY 13.5 LCY Hauled

10 BCYX90 ECY/ BCY ECY Compacted

The three units utilized in the above methodology correspond with applicable equipment unit

costs used by R.S Means SunBelt failed to account for such swell and shrinkage in its

earthwork equipment costs For example R.S Means lists the cost per unit for 22 CY hauler

as dollars per LCY and not BCY The density difference for two types of materials is 35% for

loose rock quantities using 1.35 swell factor Swell and shrinkage factors are also explained

within the R.S Means text Building Sitework Site Preparation section which illustrates how to

construct cost per Cubic Yard of material from equipment and labor per pay item.5 By

neglecting to factor swell and shrinkage into unit costs applied to earthwork quantities SunBelt

significantly underestimated the cost of embankment construction for the SBRR.5 NS has

corrected this error by modifying all of the excavation unit cost to account for swell and

shrinkage See NS Reply WP SBRR Open Grading NS Reply Tab IJnit Costs Modified

Columns to

150NS Reply WP RS Means Site Prep Worksheet swell and shrinkage factor.pdf

151
As noted above the effects of swell and shrinkage are accounted for in NS calculation of

unit costs for the affected activities including loose rock excavation adverse loose rock and

solid rock excavation See supra III-F-2-c-ii
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Subgrade Preparation

NS rejects SunBelts failure to include cost for subgrade preparation which includes

water for compaction and drying of wet material

In some prior coal rate cases the Board excluded water for compaction costs because the

railroad failed to provide evidence demonstrating the need for water for compaction See e.g

CPL S.T.B at 317 Duke/NS S.T.B at 179-180 However the Board accepted water for

compaction in TMPA where defendant provided USDA Ecosystem Domain maps TMPA

S.T.B at 707 There is little doubt that water for compaction is widely used in transportation

construction projects.52 Construction techniques that are actually used are not barrier to

entryeven if they were not used in the original construction CPL S.T.B at 318 silt

fences modern construction technique and not barrier to entry The Boards prior emphasis

has been on the addition of water for compaction primarily to arid soils typically encountered in

the west.153 There has been an assumption in prior proceedings involving eastern carriers thaL

the east has sufficient water content and that no soil preparation is required.154 This is

simplistic over-generalization that is inconsistent with real-world construction experience and it

is particularly inappropriate with respect to SARR traversing nearly 600 miles of varied soils

and geography Soil moisture content varies widely both with the geographic area and type of

soil and with the season SunBelt has offered no evidence to support its global assumption that

subgrade preparation using water for compaction or additional drying would not be needed in

any area or any season during the two-year construction of the SBRR network In the experience

152
See e.g NS Reply WP Wisconsin Transportation Bulletin Compaction.pdf

153 TMPA S.T.B at 707 WFA STB Docket No 42088 at 91 AEPCO 20 STB Docket

No 42113 at 97-98

154

Duke/NS S.T.B at 179-180
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and opinion of NSs Engineering Experts any large-scale construction project conducted year-

round across the variety of soils and conditions the builders of the SBRR would encounter would

require subgrade preparation at minimum for properly placing and shaping the crown of the

roadbed

Soil compaction increases the strength of the soil which increases the load-bearing

capacity of the soil and the stability of embankment slopes It also reduces the potential for

volume change that could occur from soil settlement swelling due to moisture content changes

and frost heave

Factors that affect compaction include soil type particle size compactive effort and

moisture content.155 Moisture content plays very important role in obtaining desired

compaction Water lubricates soil particles helping them slide into denser position Every soil

has an optimum moisture content OMC at which it is possible to obtain the maximum

compaction.56 Compaction is measured in terms of soils dry unit weight as measured in

pounds per cubic foot and its moisture content Moisture content is defined as the weight of

water in the soil divided by the weight of the solids in given volume of soil.157 typical

compaction curve will show the dry unit weight increases as the moisture content increases up to

the OMC The dry density corresponding to the OMC is called the maximum dry density Any

increase in moisture content beyond the optimum value tends to reduce the dry unit weight.158

155
See generally NS Reply WP Soil Moisture for Compaction excerpts from leading

construction methods text explain role of soil moisture in compaction and need to add moisture

in some areas and remove moisture in others

56Seeid

571d

158
See id
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Project specifications for railroad embankment construction typically require soil to be

compacted to at least 95% of the maximum dry density.59 To achieve this level of compaction

the soil should have moisture content in range of 1- 4% of the optimum
60

If the soil

that is placed as fill does not have natural moisture content within this range minimum of

95% compaction cannot be achieved without moisture conditioning In this situation reuse of

the soil as fill requires moisture conditioning

Moisture conditioning involves adding water to the soil if it is too dry for compaction or

drying the soil if it is too wet Chemical additives can also be used to dry soil with excessive

moisture content but that process is more expensive because it requires mechanical mixing and

distribution The use of such chemical additive process to reduce soil moisture content would

add significant additional costs over and above the costs of mechanical drying methods posited

by NSs Engineering Experts.61

Adding water to low-moisture content soil involves using water truck to spray the soil

lift then compacting that soil For fine-grained clays and silts that dont readily absorb water

the water usually must be mixed into the soil before compacting In addition to the need to add

water when soils are dry the ability to achieve optimal moisture content to ensure proper

compaction requires drying of soils through either the addition of dry soil or aeration.162 As

159
See NS Reply WP NS Grading Spec.pdf

60See NS Reply WP NS Reply WP Compaction Standard Compaction Curve.pdf

161 NSs Engineering Experts developed their subgrade preparation estimates based on the

assumption that the builders of the SBRR would use only mechanical drying methods including

discing See NS Reply WP Equipment Selection-Drying of soil for Compaction.xlsx

62See NS Reply WP Wisconsin Transportation Bulletin Compaction.pdf
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discussed below NSs Engineering Experts have studied the soil conditions along the SBRR

The SBRR is located in three states covering multiple physiographic areas and conditions

The three-tiered physiographic classification of the United States by division province

and section based on geologic history rock type and structure in combination with terrain was

developed by Nevin Fenneman in 1946 Physiographic Divisions in the United States consist of

several Provinces each of which in turn consists of several Sections This classification system

continues to be used today and is the basis for NS Reply Exhibit III-F-7

SBRR_Physiographic_Geo_map.pdf

The NS Engineering Experts mapped physiography traversed by the SBRR track route by

overlaying the track route onto published USGS physiographic mapping using geographic

information system GIS shape files This mapping is necessarily generalized due to the large

coverage and limitation of scale and resolution of available data See Exhibit I1 Each of

the Physiographic Divisions covers large regions of the country Each of the Divisions is

subdivided into smaller Physiographic Provinces and subsequently smaller Sections Based on

published mapping the SBRR track route traverses portions of two Physiographic Divisions two

Provinces and three Sections Brief descriptions of the Physiographic Provinces and Sections

traversed by the SBRR route are provided below

Atlantic Plain Division

Coastal Plain Province East Gulf Coastal Plain and Mississippi Alluvial Plain Sections

This Province is generally of flat to low topographic elevation and relief with

the inland boundary typically defined by the Fall Line where rock outcrops

are exposed in stream valleys Geology in this Province is generally

horizontal to slightly inclined seaward thickening wedge of poorly to

unconsolidated sediments There is an abundance of meandering streams and

broad valleys wetlands bogs and swamps and small stream crossings

presenting undesirable soil conditions affecting route selection as well as

design and construction of track grade The abundance of wetlands bogs and
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swamps often reflect close proximity of groundwater to the land surface or

frequently flooded land surface conditions Landforrns and soil map patterns

along many of the rivers reflect abandoned ox-bow meanders that have been

filled in with sediment and include areas mapped as wetlands Approaching

the southern limit of the SBRR route near New Orleans the route traverses

estuarine emergent wetland

Appalachian Highlands Division

Valley and Ridge Tennessee Section

This Province is part of the Appalachian Mountains and is bounded on the

east by the Piedmont Province and on the west by the Appalachian Plateaus

Province Characterized by long roughly parallel ridges trending generally

northeast/southwest and separated by narrow steep-sided valleys formed from

erosion of less resistant rock units Rock types in this region include

Limestone Dolomite Sandstone Shale and Chert dipping generally to the

southeast at low to moderate degrees High angle faulting parallel to the

valley trends is common feature based on published mapping Track south

from Birmingham to Wilton and south from Birmingham to Woodstock are

included in this Section

Attempting to characterize the soil moisture conditions on large-scale regional basis is

difficult The compaction characteristics of particular soil typically are evaluated on very

local basis as soil conditions can vary dramatically over short distances and with depth

Information sources that characterize soils on state or physiographic province scale do not

exist Accordingly NSs Engineering Experts used other sources to develop more detailed soil

moisture characterizations for the areas traversed by the BRR

The Natural Resource Conservation Service NRCS part of the United States

Department of Agriculture has compiled detailed soil information for local areas in much of the

United States Although developed primarily for agricultural purposes the data includes

engineering properties construction suitability features and other data NS Engineering

Experts used two NRCS resources to estimate general soil conditions along the SBRR the Soil

Climate Analysis Network SCAN and the Web Soil Survey WSS
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The SCAN system collects soil moisture precipitation and other climatic information at

specific stations across the U.S and makes it available in real-time over website.163 Within

most states traversed by the SBRR NS has identified at least one SCAN station near the

alignment The SCAN station identification number is presented in table format along with

moisture content values at the depths of 20 and 40 inches See NS Reply WP SBRR Soil

Moisture Content.xls The moisture content data represent the average natural moisture content

NMC of the soil for the 2011 calendar year or the 2010 calendar year if data were

incomplete for 2011 These NMC values are applicable to soil at the specific SCAN station

NSs Engineering Experts used NMCs from the SCAN data to compare moisture contents

obtained from the WSS The WSS generates soil maps for areas less than 10000 acres

Individual soil units may cover few acres or less Each WSS webpage shows soil map

individual soil units and the available physical properties of the soil.164 These soil maps were

overlayed on the SBRR route to determine the soil and moisture content for the SBRR segments

Two water content values are given in the WSS These values represent dry condition

15-bar and wet condition 1/3-bar.65 The water content data from the NRCS are determined

using different test methods than the water content used for soil compaction evaluation

163

http//www.wcc.nrcs.usda.gov/scanl

164

http//websoilsurvey.nrcs.usda.gov/app/HomePage.htm

165
Free water or gravitational water will drain from soil until the soil water potential reaches

1/3 bar This is called field capacity Gravitational water is not considered available to plants

because it is in the soil only short time and reduces oxygen levels to the point where the plant

will not be absorbing water anyway As the soil continues to dry--or water is used by plants-

more and more energy is needed by the plants to remove the water Eventually point is reached

where the plant can no longer remove water This is called the wilt point and occurs at -15 bars

water potential for most plants From 1/3 to -15 bars is the zone of available water See

http//www.swac.umn.edu/classes/soil2125/doc/s7chp3.htm
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However in the opinion of NSs Engineering Experts the NRCS data provides reasonable

representation of the natural moisture content for preliminary analysis

NS has developed Table showing the NMC estimated from its experts comparison of

the SCAN and WSS data See NS Reply WP SBRR Soil Moisture Content.xls Estimated

maximum dry densities and OMC values for the predominant soil types are also shown in the

workpaper These values were taken from correlations in Table 9.7 of the Civil Engineering

Reference Manual by M.R Lindeburg 6th ed 1992 The difference between the OMC and the

NMC indicates whether the soil may be dryer or wetter than optimal If the soil is shown to be

dryer than optimum the quantity of water that needs to be added to achieve 95 percent

compaction is calculated and shown in the right-most column

The results of NSs analysis indicate that approximately 69% of the soils along the SBRR

alignment are wetter than optimum and likely would require drying before suitable compaction

can be achieved As discussed below NSs Engineering Experts applied drying cost only to

those soil areas where it would be most needed and not to the entire volume of soils that are

more wet than optimum.66

166
To clarify NS does not assume that the undercut soils in wetlands would require drying The

soil excavated as part of the undercutting process would be wasted and replaced with rip rap to

establish stable foundation on top of which the SBRR would construct the roadbed The soils

that would require drying are separate and distinct soils used for embankment and other

purposes In wetland areas such soils would be placed on top of the rip-rap foundation to build

the roadbed up from that stabilized foundation The soils and materials that require drying are

derived from the ICC Engineering Reports -- wet soils that would be excavated as cut that would

need to be dried before they could be placed as embankment In contrast undercutting

quantities cannot be determined from the Engineering Reports which do not account for

undercutting volumes Because unsuitable soils that are undercut and wasted and excavated

materials reported in the Engineering Reports are two separate distinct and non-overlapping

categories of materials NS does not include in drying quantities the undercut materials which
would not be dried
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Soils needing added water for compaction Of the ten major soil types listed in NSs

Table three are drier than optimum and would require added water See NS Reply WP SBRR

Soil Moisture Content.xls The other seven soil types traversed by the SBRR would not require

added water for compaction

Soils Reguiring Drying NSs Engineering Experts determined that fifteen percent of the

soil on the SBRR right-of-way consists of two soil types that have NMC values within percent

of optimum NS assumes the SBRR could achieve adequate compaction of those soils without

drying.67 Adequate compaction of these soils is possible with little to no moisture conditioning

For the remaining five soil types significant drying would be required To dry soil after it is

excavated it must be spread and scarified by discing or blading Repeated discing or blading

cycles are required until sufficient water evaporates for the soil to approach optimum moisture

conditions Drying soil often is costly due to the large areas needed to spread the soil the need

for suitable weather condition in which to conduct the drying and potential construction delays

while waiting for the soil to dry

NSs Engineering Experts evaluated the locations of the soil monitoring stations and

sorted SBRR segments based on proximity to stations ICC Valuation report maps NS maps and

SBRR route maps were all used to assign each route segment moisture content level based on

the closest monitoring station within each state.168 Based on that soil analysis NS has

determined that approximately 16 million cubic yards of earthwork material will require some

167
Some of the soils in these two categories might require drying but to be conservative NS has

assumed the SBRR would not need to dry any of those soils to achieve adequate compaction

168N5 Reply Workpaper SBRR Open Grading NS Reply.xlsx Tab

Subgrade Preparation
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drying and approximately 770000 cubic yards will require water for compaction These

represent approximately 56% and 3% of the SBRR total earthwork volumes.69

SunBelt did not allow for either drying soil that has higher moisture content than

needed for compaction or applying water to soil that has lower moisture content than that

needed for compaction SunBelt bases its position on the atypical Goldilocks experience of

the Trestle Hollow Project where the soil boring reports indicate the existing soil had an

optimum moisture content needed for compaction It is wholly unrealistic to assumecontrary

to the evidencethat the moisture content of all of the soil over nearly 600 route miles would be

just right See supra III-F-2 to 2.a for NSs discussion of the reasons the Trestle Hollow costs

are inapplicable to this case The R.S Means cost before any distorting manipulation by

SunBelt correctly includes the cost of loading transporting and distributing the water in the

roadbed material The primary portion of the roadbed that requires water for compaction is the

top 18 to 24 inches of the embankment This is considered the crown of the roadbed which must

be placed correctly and shaped to the typical section proposed by SunBelt for the application of

sub-ballast NSs Engineering Experts have conservatively applied water for compaction based

on the R.S Means cost data only to the top portion of the roadbed shown to require water for

compaction consisting of only 20% of the applicable common excavation and borrow material

quantities.7

SunBelt did not apply cost for drying wet material For the soil material with

moisture content too high for proper compaction NSs Engineering Experts have developed

soil drying unit cost from R.S Means items NS used from the B-84 Crew an operator and

170NS Reply WP Railroad_Engineering William Hay-Water and Compaction.PDF at 306
section 11
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tractor same as the crew used for clearing and added Disc Harrow Attachment for total cost

of $908.48 NS assumed production rate of 4000 CY/ day which is the production rate of

scrapers 530 CY/day each This is unit cost $0.23 and NS has applied this cost to each CY of

Common Excavation and borrow used in the areas with soil that is too wet.171

Total Earthwork Cost

The adjustments described above increase the costs associated with total earthwork

including additional land purchases for the SBRR to total of $539.6 million an increase of

more than $350.5 million See NS Reply WP SBRR Open Grading NS Reply.xlsx Tab

Summary

Drainage

Lateral Drainage

NS accepts SunBelts use of the ICC Engineering Reports to quantify lateral drainage

needed for the SBRR route and its proposed unit costs NS rejects Sunbelts quantities of lateral

drainage SunBelt erroneously left out 3550 LF of French drain from one ICC report.72 NS has

corrected this error by adding this quantity to the lateral drainage totals.73

ii Yard Drainage

NSs Engineering Experts determined that SunBelt did not include sufficient cost

estimates for yard drainage structures and only included cost of $1.5 million for catch basins

171

NS Reply WP SBRR Open Grading_NS Reply.xlsx Tab Subgrade_Preparation NS

Reply WP Equipment Selection Drying of soil for Cornpaction.xlsx

172
SunBelt Opening WP SBRR Open Grading.xls Tab Eng Rep_Inputs

173 NS Reply WP SBRR Open Grading NS Reply.xls Tabs SBRR ICC Quantity Errors

Other Items
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Culvert Unit Costs

NS rejects SunBelts culvert unit cost estimates because those estimates either omitted or

incorrectly applied costs associated with the installation of culverts SunBelt also made many

calculation errors in its workpapers

SunBelt posited in its narrative that the SBRR would use Aluminum Corrugated Metal

Pipe CMP culverts in all locations on the lines of the SBRR having culverts as identified in

the NS culvert list.77 That culvert list however includes variety of circular and box shapes of

culverts that use variety of materials as appropriate for each site.178 The different shapes and

variety of culvert materials have different hydraulic characteristics In specifing only single

pipe material for the SBRR SunBelt failed to account for the varying flow characteristics and

requirements of the existing culverts Although accepting SunBelts CMP culvert specification

NSs Engineering Experts corrected SunBelts hydraulic flow oversight by sizing each new

SBRR culvert to match the hydraulic capabilities of the existing NS culverts For culvert costs

SunBelt confused its own specification for the type of CMP deployed for the SBRR Its price

quote from ConTech for CMP unit prices are for Aluminized Steel CMPs not the Aluminum

CMP SunBelt used for culvert material transportation costs Aluminized Steel CMP is less costly

than Aluminum CMP.79 The website metalprices.com last visited November 26 2012 listed

monthly average spot price of $1930/ton for aluminum in November 2012 while the website

worldsteelprices.com last visited November 26 2012 listed spot price of $717/ton for steel in

the month of October 2012 This shows Aluminum CMPs raw material cost is about 2.7 times

177
See SunBelt Opening III-F-16

78NS Reply WP Culvert Construction Costs_NS Reply.xlsx Tab Active

79See NS Reply WP Contech Pricing.odf and Contech_CMP_Stnd._Specification.pdf
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more costly than Aluminized Steel CMP Either is adequate for use on the SBRR and NSs

Engineering Experts accept the use of lower cost Aluminized Steel CMP However SunBelt

used the lighter weights of Aluminum CMP for material transportation cost instead of the heavier

Aluminized Steel CMP weights that are the basis of the ConTech haulage quote8 thus

understating transportation costs See SunBelt Opening WP Culvert Construction Costs.xls

Tab Unit Costs Cells B50 to J59 An example of this error is that 24 Aluminum CMP has

weight of 10.8 lbs/Foot while 24 Aluminized Steel CMP has weight of 33 lbs/Foot for same

pipe gauge SunBelt also uses the wrong 48 and 120 Aluminized Steel CMP weight per lineal

foot Based on the 48 and 120 Aluminized Steel CMP price chart from SunBelt opening

workpaper Contech Pricing.pdf the gauge number should be 12 and 10 respectively However

SunBelt uses gauge number 10 and gauge number for the 48 and 120 Aluminized Steel CMP

on the pipe weight NSs Reply evidence corrects this error.8

Transportation costs are constant $0.03 5/ton-mile without regard for the type of culvert

material so transportation cost is purely function of weight.82 The weight ratio between the

two CMP types is 0.33 Because transportation costs are determined by weight transportrng the

Aluminum CMP would cost one third the price of transporting Aluminized Steel CMP To

summarize NS accepts SunBelts unit cost for Aluminized Steel CMP NS rejects SunBelt

180
SunBelt Opening WP Contech Pricing.pdf

181

See NS Reply WP Culvert Construction Costs_NSReply.xlsx Tab Unit Costs Cells J5

toJ59

182

SunBelt Opening III-F-24
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calculation of transportation charges and increases them by nearly factor of three to reflect the

correct weight of Aluminized Steel CMP.83

NS also rejects SunBelts unit prices for all sizes of CMPs SunBelt erroneously indexed

the 2010 quoted prices from Contech to 2009 when they should have indexed up to 2011 3td

quarter NS has correctly indexed the 2010 prices to 2011

NS rejects SunBelts unit cost for bedding material SunBelt used bedding material unit

cost from the inapposite Trestle Hollow Project As demonstrated unit costs from the Trestle

Hollow Project are not representative of the costs the SBRR would incur See supra III-F-2-d-

Therefore NSs Engineering Experts applied the R.S Means unit cost of $35.13ICY for

bedding material.184

NS rejects the R.S Means unit costs for excavation and trench backfill that SunBelt used

in its Opening Evidence SunBelt erroneously used unit costs from R.S Means 2009 not R.S

Means 2011 NS has corrected this error and used the correct 2011 unit costs

ii Culvert Installation Plans

SunBelt incorrectly calculated culvert installation quantities Specifically the culvert

installation plan in SunBelts Opening Evidence and SunBelts workpapers for trench

dimensions are conflicting and confused In its Opening Evidence SunBelt states that the

trench for the CMP is excavated one foot wider on each side than the culvert width The bottom

of the excavation is covered with an average depth of 12 of crushed stone bedding material to

act as foundation and cushion for the culvert.85 SunBelts culvert spreadsheet in contrast

183
See NS Reply WP Culvert Construction Costs_NS_Reply.xlsx Tab Unit Costs Cells

K51 toK59

84NS Reply WP RSMEANS Bedding Unit Price.pdf

185
SunBelt Opening III-F-17
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used trench widths that varied from culvert-width-plus-one-foot to culvert-width-plus-two-

feet.86 NS accepts SunBelt stated specification of trench width of two feet wider than the

culvert width one foot wider on each side than the culvert width as described in SunBelts

narrative evidence NS rejects the unsupported unexplained and inconsistent use of narrower

widths for some culverts used in SunBelts workpapers SunBelt did not consider the space

between multiple barrels necessary to allow efficient operation and selection of compaction

equipment NS applied the recommended minimum spacing between pipes on multiple barrels

with different sizes of culvert pipe from the National Corrugated Steel Pipe Association

Installation Manual.87

SunBelt plan does not specify trench depth for culvert installation Without any

explanation or support SunBelts culvert spreadsheet applied trench depths that varied from

culvert height plus one foot to culvert height plus two feet NS accepts SunBelts specified

trench height of two feet higher than the culvert height because it is the only measurement

Sunbelt provided that makes sense Sunbelt provided for 12 inches of crushed stone bedding

which would require one foot below the culvert The SBRR would also need additional trench

depth of at least one foot so that there is room for minimum of one foot of fill above the

culvert In summary the culvert trench will be excavated with dimensions one foot wider on

each side than the culvert width foot below the flow line of the culvert and foot above the

top of the pipe for cover The culvert trench on multiple barrels will be excavated with

dimensions one foot offset from the side of culverts plus the minimum spacing between the

culverts plus culvert widths foot below the flow line of the culvert and foot above the top of

86NS Reply WP Culvert Pipe Trench by SunBelt.pdf

187 NS Reply WP NCSPA Installation Manual.pdf
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the pipe for cover NS Reply Evidence corrects the trench excavation quantities to reflect the

correct trench dimensions.188

For culvert bedding SunBelts Narrative states bottom of the excavation is covered

with an average depth of 12 of crushed stone bedding material to act as foundation and

cushion for the culvert providing means for transferring the load into the ground below the

culvert as well as level surface SunBelt Opening 111-F- 17 SunBelts spreadsheet however

failed to provide enough bedding material to cover the bottom of the specified culvert width.89

As described above SunBelt Opening Evidence specifies trench width of two feet one foot

on each side of the culvert pipe plus the culvert width The bedding has to cover the bottom of

the trench so it must be sized consistent with the trench specification of two feet plus the width

of the pipe for single culvert and providing minimum spacings between pipes for multiple

culverts SunBelt erroneously calculated the bedding area based only on the culvert width-plus-

one-foot thereby understating the required amount of bedding material

SunBelt also understated the height of required bedding material by erroneously stopping

the bedding material at the flow line at the bottom of the culvert Bedding material must go to

the pipe springline middle of pipe height.9 This is standard industry practice for two reasons

One reason is that this level of bedding is necessary for complete load transfer to the bedding

material The second reason is that earthen backfill material is hard to compact under the pipe

between the springline and the flow line while crushed stone because of its added weight

188
See NS Reply WPs Culvert Pipe Trench by NS.pdf and Multi Barrels Mm Spacing By

NS .pdf

89See SunBelt Opening WP Culvert Construction Costs.xls Tab Unit Costs Cells E21 to

E31

90NS Reply WP Culvert Pipe Trench by NS.pdf
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naturally fills any voids The material SunBelt proposed to use for the trench backfill is from the

excavation obtained on site and will be highly heterogeneous not the select material typically

used for backfill With only one-foot gap between the trench wall and the pipe only very small

compaction equipment can be used This equipment is far less powerful than the rollers and

sheepfoots used for the roadbed and cannot achieve the needed compaction on SunBelts backfill

material Therefore bedding material easily compacted should be used in the more difficult

parts
of the trench NS has calculated the correct quantity of bedding needed.191

SunBelt incorrectly calculated trench backfill quantity with the same trench dimension

errors as on the previous items As check the bedding quantity should be the exact same as the

backfill quantity This is because the pipe will be in the exact center of trench and the bedding

goes from the bottom of the trench to the springline middle of the pipe while the backfill goes

from the springline to the top of the trench.192 NS calculated the correct quantity of trench

backfill accordingly.93

iii Culvert Quantities

NSs Engineering Experts reject number of SunBelts proposed culvert quantities

NSs Engineering Experts also reject SunBelt substitution of culverts for bridges as infeasible

in many instances

191

NS Reply WP Culvert Construction CostsNS_Reply.xlsx Tab Unit Costs Cells E21 to

E31

92N5 Reply WP Culvert Pipe Trench by NS.pdf see Yoo et al Bedding and Fill Heights for
Concrete Roadway Pipe and Box Culverts Auburn University June 2005 showing material

must extend to springline copy at NS Reply WP Yoo_Bedding and Fill Heights.pdf

193

NS Reply WP Culvert Construction Costs NS Reply.xlsx Tab Unit Costs Cells L21 to

L31
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There are number of critical shortcomings with SunBelt proposed SBRR culvert

inventories For example SunBelt proposes replacing all culverts smaller than 10 feet wide no

matter their existing material or shape with CMP culverts SunBelts Opening Evidence also

seeks to convert 35 bridges that are 20 or shorter to CMP culverts Eighteen of the shorter

bridges 51% of total that SunBelt proposes to convert to CMP culverts are concrete box

culverts and circular storm sewers and the balance are arches and various types of conventional

bridges beam deck and trestle SunBelts attempted conversion of these bridges and culverts

to CMP culverts is riddled with errors.94 critical component of hydraulic design is that the

flow capacity of replacement CMP culvert must equal the flow capacity of the existing culvert

or bridge If not the SBRR would be exposed to substantial risk of flooding and wash out of

the entire roadbed due to the water backing up behind the entrance to the culvert

NS calculated the number of CMP culverts needed to replace the bridges and large box

culverts using the standard flow velocity equations that consider the existing and proposed pipes

material composition and the slope necessary to generate the minimum velocity For the small

percentage of bridges and culverts that are very deep NS assumed flow area as width times the

height width and height are equal in circular pipe Most of NSs existing large culverts and

bridges carry large flows of 200 CFS 1500 CFS with many carrying flow of 500 to 1000

CFS In comparison one 120 CMP culvert 10 feet in diameter at slope of 0.1% can carry

about 284 CFS.95 Most of the culverts and bridges that SunBelt proposed to replace will need to

94See NS Reply WP Culvert_Field_Pictures.pdf

195

.4910.24 10/22xPI 1012A2xPI/2xPIxl0/20.67 0.00 V0.5 284

CFS Eq FiowQ 1.49/n Area Hyd.Rad Ao.67 S1ope0.5 NS Reply
WP Culvert Construction Costs_NS_Reply.xlsx Tab IHB
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be replaced with multiple barrels 3-7 pipes CMPs in order to provide at least the equivalent

flow capacity of the existing structures

Bridges spanning high over waterways cannot be replaced by culverts particularly on the

narrow SBRR rights of way At 1.5 to side slope the SBRR roadbed would extend beyond

its 100 foot right of way boundaries if the bridge to be replaced is more than 27 feet above the

flow line of the culvert to base of rail in single track and more than 23 feet above the flow line

of the culvert in double track Also the SBRR roadbed would extend beyond its 75 foot right of

way boundaries if the bridge to be replaced is more than 19 feet above the flow line of the

culvert to base of rail in single track.96

As shown in NSs workpapers replacing the bridges and box culverts with CMP carrying

the equivalent flow is more expensive option than using simple span bridge.97 NSs

Engineering Experts calculated both the cost of replacing bridges and box culverts with CMP

culverts and replacing them in kind When the cost of replacing with CMP exceeded the cost of

replacement in kind NS rejected the replacement with CMP and included costs for replacement

in kind For example SunBelt converted the 96 96 concrete box culvert at mile post 18.9

NO on the Alabama Division to single 120 CMP culvert The cross-sectional area of the 96

box culvert is approximately 14 square feet larger than that of the proposed 120 CMP culvert

Ss Engineering Experts corrected this spreadsheet error by using the CMP culvert size that is

96NS Reply WPs 100 ft ROW Single ML.pdf 100 ft ROW Double ML.pdf and 75 ft ROW
Single ML.pdf

97NS Reply WP Culvert Construction Costs NS Reply.xisx Tab 20ftBridges Rev
Columns CS and CT
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equivalent to the box culvert it would replace which is necessary to prevent

flooding/washouts.98

SunBelt further erred in assuming that CMP culvert of the same diameter as

reinforced concrete pipe RCP ductile iron or other material pipe would carry the same

flow This is incorrect CMPs corrugations cause turbulence in the flow that reduces the flow

volume capacity of CMP culvert The same size and shape RCP carries approximately two

times the volume as CMP can carry So two CMP culverts of the same size and shape would

be needed to replace single RCP This is demonstrated by the Mannings flow equation99

which is used throughout the design industry to calculate flow in pipe This equation has been

in use since the 890s and is based on the area of the pipe the wetted perimeter of the pipe slope

of pipe and the friction coefficient used in Mannings flow equation The rougher the material

the higher the friction coefficient And the higher the friction coefficient value the lower the

flow capacity of the pipe Therefore CMP with substantially higher friction coefficient will

have much lower flow capacity than RCP or other alternatives.200

Sound engineering practices require that if the hydraulic conditions of an existing culvert

are unknown the replacement culvert should have capacity to carry at least the same flow as the

existing culvert Anything less could restrict the flow and put the railroad and adjacent

landowners at risk of flooding or washing out the railroad roadbed

NSs Engineering Experts have determined that reasonable simplification to determine

flow of the existing pipe is to assume the pipe is flowing full and the slopes for the existing and

198
See NS Reply WP Culvert XSection Drawing .pdf

Mannings Eq FlowQ 1.49/n Area Hyd.Rad Ao.67 SlopeA0.5

200NS Reply WP Roughness coefficient.pdf
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proposed culverts are based on the minimum velocity needed to keep the pipe clean This

minimum velocity is feet per second pipe flow velocity and is function of pipe size shape

and material
201

The Mannings velocity equation is used to determine the minimum slope of

each culvert necessary to maintain minimum flow velocity of feet/second CMPs friction

coefficient values range from 0.024 to 0.028.202 NS assumed conservative friction coefficient

of 0.024 for CMPs in its calculations Concrete steel cast iron ductile iron and smooth plastic

pipes friction coefficient values range from 0.011 to 0.013 NS has used an average friction

coefficient of 0.012 for all non-CMP NSs Engineering Experts used these assumptions

Mannings flow equation and the existing pipes physical properties size shape and the

coefficient of friction to determine existing culverts flow capacities.203 For each culvert NS

then determined the equivalent number of CMPs needed to achieve the same flow Because the

top of culvert pipe is typically placed at the calculated flood level the proposed replacement

pipes must be the same height as the existing pipe to ensure pipes are flowing full NS has

revised the culvert spreadsheet to calculate the additional pipe quantity.204

In addition SunBelt erroneously excluded culverts less than 20 in length reasoning that

such culverts could not span the full width of the roadbed This rationale is based on mistaken

understanding of the function and use of 20-foot culverts The shorter pipes are used to extend

existing pipes Extensions are needed when NS widens its roadbed to modem dimensions For

example on the Alabama Division at mile post 26.1 there are two entries named sections and

201 NS Reply WP LindeburgMinimum_Pipe_Velocity.pdf

202NS Reply WP Roughness coefficient.pdf

203 NS Reply WP Culvert Construction Costs NS Reply.xlsx Active Cells Ml to N3
Columns and

204N5 Reply WP Culvert Construction Costs NS Repiy.xlsx Tab Active Column AF
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They are both 18 with the first pipe having length of 24 and the second pipe At this

location there are not two separate culverts but one culvert totaling 30 made up of two pipe

segments one 24 and one extension NS has corrected SunBelts erroneous exclusion of

culvert segments shorter than 20 feet and included those extensions in the total quantities.205

Finally SunBelt further erred by confusing the spreadsheet column with the number of

sections of pipe this is pipe and its extensions with the number of barrels in culvert

system Culvert systems with multiple barrels list each barrel separately For example on the

Alabama Division at mile post 81.2 there are four culverts each 60 inches in diameter and 60

feet in length Here SunBelt mistakenly dropped the quantities for the extensions as discussed

above but then multiplied the original culvert which is section length by two presumably

assuming two barrel culvert at this location In other words instead of using the correct pipe

total of 240 pipes 60 Sunbelt used 600 602x603x604x60of pipe

Though correcting SunBelt error decreases the quantity of pipe and therefore reduces its cost

NS has fixed these errors throughout the spreadsheet.206

SunBelt failed to provide culvert inlet protection during construction Silt fences are

cost-effective culvert protection devices Silt fence should be located at the inlet to storm sewer

culverts to prevent sediment entering accumulating in and being transferred by culvert and the

associated drainage system prior to permanent stabilization of disturbed project area NSs

Engineering Experts have used an average of 100 LF silt fence around each culvert inlet on

205 NS Reply WP Culvert Construction Costs NS Reply.xlsx Tab Active Column AK

206NS Reply WPs Culvert XSection Drawing .pdf see also Culvert XSection Drawing

2.pdf to Culvert XSection Drawing 3.pdf
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either single or multi barrel culverts.207 The total cost of providing silt fences at culvert outlets is

$266478
208

iv Total Culvert Costs

Based on the foregoing NS has determined the cost of culverts to be approximately $26.3

million rather than the $13.7 million calculated by SunBelt

Other

Sideslopes

NS accepts SunBelts average sideslope ratio of 1.51

ii Ditches

NS accepts SunBelts specifications of side ditches having trapezoidal sections with cuts

two feet wide and two feet deep for all locations

iii Retaining Walls

NS rejects SunBelt retaining wall quantities SunBelt used retaining wall quantities

from the ICC Engineering Reports The ICC Engineering Reports include cubic yards of

masonry timber walls and walls made from timber ties and pilings under the category

Protection of Roadway included in Account Grading SunBelt states in its opening narrative

that rather than construct the masonry or timber retaining walls documented in the ICC

Engineering Reports it proposes to use gabions galvanized steel mesh boxes filled with rock

for all of its retaining walls See SunBelt Opening at III-F-19 NS Reply WP Retaining Wall

207
See NS Reply WP Silt Fence at Culvert.pdf NS Reply WP Silt Fence at Multi

Barrels.pdf

208
See NS Reply WP Silt Fence unit cost.pdf Culvert Construction Costs NS Reply.xlsx

Tab Silt Fence
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walls timber walls and gabion walls are gravity structures meaning that their weight is used to

resist sliding overturning shear and other movement due to lateral forces exerted by the soil In

order to resist the same amount of force gabion wall must have the same weight as masonry

wall.210 However masonry walls are more dense have greater weight to volume ratio than

gabions which are filled with loose rock and have significant volume of void space and thus

are much less dense Therefore it was incorrect for SunBelt to assume that given volume of

masonry wall could be replaced by the same volume of gabions because the critical factor for

such gravity structures is weight.211 Replacement of section of masonry wall with an equal

volume of gabions wall would reduce soil retention strength primarily due to lower wall weight

In order to replace masonry wall with gabion structure having equivalent load bearing and

force resisting capacity the gabion structure must be larger wider taller deeper or some

combination than the masonry wall it would replace necessitating greater volumes of

gabions.212

NS Reply 111-F workpaper Gabion_Wall_Conversion.pdf indicates the required cross

section of gabion wall necessary to replicate the force resistance exerted by masonry wall

Where the ICC Engineering Reports list masonry walls SunBelt substituted only one cubic yard

of gabion to replace one cubic yard of masonry.213 Again this was mistake because the

retaining power of gravity-type wall is based on its weight not volume cubic yard of

210
See NS Reply WP Zhou- Geol Eng Earth Retaining Structures.pdf at 10.1.1 Gravity

walls support the soil and through their weight and stiffness resist sliding overturning and

shear.

211Jd

212
Cf SunBelt Opening Workpaper SBRR Open Grading.xls Tab Other Items Cell K37

213
SunBelt Opening WP SBRR Open Grading.xlsx Tab Other Items
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gabion rectangular wire basket filled with pieces of stone weighs significantly less than

cubic yard of masonry larger chunks of stone kept together with or without mortar As result

gabion has significantly lower load-carrying capacity than masonry To substitute gabion for

masonry the weight of gabion used must equal the weight of the masonry replaced SunBelt

erred by substituting gabions for masonry wall based only on volume

NSs Engineering Experts corrected SBRRs assumed gabion quantities using the

following conversion process and calculations To determine the correct gabion-to-masonry

substitution ratio it is necessary to determine both the average weight of cubic yard of masonry

and the average weight of cubic yard of gabion Masonry walls are composed of units of solid

material like that found around the right-of-way The ICC Engineering Report lists examples of

this material including blocks of cut stone cobbles rubble and in some cases concrete or

brick In the regions that the SBRR traverses the most common stone that could be used for

masonry would be sandstone and soft- to medium-density limestone
214

Sandstone and limestone have solid unit weights of 140 pounds per cubic foot and 138

pounds per cubic foot respectively averaging 139 pounds per cubic foot.215 The broken-stone

unit weight of both types of stone is 90 pounds per cubic foot Incorporating all of these factors

produces an average of 3753 pounds per cubic yard of sandstone/limestone masonry gabion

basket containing one cubic yard of broken sandstone or limestone will weigh only 2430

pounds.216

214NS Reply WP USGS AL Limestone.pdf and USGS MS Limestone.pdf

See NS Reply WP RetainingWall_Diagram.pdf drawing RET_WALL-i

216
See NS Reply WP Maccaferri.pdf Section Effective weight of structure made up with

gabions
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The quantity of gabion needed to replace all the masonry walls in the ICC Engineering

Reports is equal to the ratio between the weight of masonry that is being replaced and the weight

of gabion that will be used to replace the masonry slightly over 1.541 27 multiplied by the

total quantity of masonry being replaced Design charts created by Maccaferri show that the

same type of calculation is used when substituting solid stone gabion basket unit weights for

broken stone gabion basket unit weights for gravity retaining walls.218 Applying these

calculations NSs Engineering Experts adjusted the required volume of gabion.219

For timber retaining walls SunBelt miscalculated the conversion quantities to walls made

of gabion baskets SunBelt first converts the reported MBM unit of volume equal to 1000

board feet to square yards which NS does not dispute NS rejects SunBelts subsequent

conversion of square yards to cubic yards because SunBelt fails to account properly for the depth

of timber retaining walls

SunBelt conversion assumes one square yard of timber wall to one cubic yard of gabion

wall This assumes that all square yards of exposed timber wall are directly interchangeable with

the exposed gabion surface However this assumption is only valid for walls lower than three

feet in height that would require only single course of gabion baskets The retaining walls

actually in service along the alignment retain far more than one three-foot high course of

gabion.22

217
This calculation is as follows 3753 2430 1.54 See NS Reply WP SBRR Open

Grading_NS Reply.xlsx Tab Gabion Retaining Walls

218
NS Reply WP Retaining_Wall_Description.pdf Section Effective weight of structure

made up with gabions Table

219NS Reply WP Retaining_WallDiagram.pdf

220
See NS Reply WP SBRR Open Grading NS Reply.xlsx Tab Gabion Retaining Walls
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Gabions were originally developed in Italy by the Maccaferri Company which is now

major supplier of gabions throughout the world Their design guidelines indicate that the first

layer of gabions in wall must be sunk into the foundation area by depth of either one half

gabion or one full gabion based on wall height.221 The same guidelines indicate that the average

gabion wall is nine feet high.222 NSs Engineering Experts adjusted gabion wall dimensions to

conform to the gabion guidelines recommended by Maccaferri See NS Reply WP SBRR Open

Grading NS Reply.xlsx Tab Gabion Retaining Walls

ii Additional Retaining Wall Quantities to

Accommodate Modern Roadbed

Standards

In its Opening Evidence SunBelt posited that the roadbed width will increase by feet

for single track and feet for double track based on proposed 15 feet track centers on fills

SunBelt also indicated that the roadbed in cuts will increase by 17 feet for single track and 19

feet for double track Measuring from the center line of track this will move the break point of

the slope out an additional 2.5 feet for single track and an additional 3.5 feet for double track on

fills and will move the break point out 8.5 feet for single track and 9.5 feet for double track in

cuts The effect this would have on retaining walls is very significant Retaining walls are

utilized where there is not enough room to construct the typical roadbed section An adjacent

roadway building stream or other obstacle encountered during construction may dictate the

need for retaining wall Widening the roadbed does not relieve or move the constraint of the

obstacle encountered Therefore the retaining walls would need to be enlarged to accommodate

the wider roadbed

221
See NS Reply WP Maccaferri Gabion Description.pdf

222 NS Reply WP Retaining_Wall_Description.pdf
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For track on fill using 1.5 horizontal to vertical sideslope the widening of the

roadbed described above would have the effect of increasing the height of retaining wall by

1.67 feet for single track and 2.33 feet for double track For track in cut the increase is

significantly greater the height of single track retaining wall increases by 5.67 feet and for

double track by 6.33 feet Analysis of the proposed SBRR construction indicates that of the

proposed 578 route miles 127 miles are double track.223 Further the increased roadbed width

not only increases the height of the retaining wall but also lengthens the retaining wall In some

cases that would bring new obstacles in the path of roadway and require additional roadbed

support or additional retaining walls The result is greater force pushing on the wall an

increased moment trying to overturn the wall and increased live loads due to modern axle

loadings retaining walls for embankment support the railroad bed It is standard route design

practice to balance cuts and fills so it is reasonable to assume that half of the retaining walls are

in fill sections and half are in cut sections Further SunBelt opening evidence indicates that

22% of the proposed route is double track.224 Based on these factors NSs Engineering Experts

determined the height of an average wall would increase by 3.8 feet.225

223 NS Reply WP SBRR Open Grading_NS _Reply.xlsx Tab Gabion Retaining Walls

224
127/578 approximately 22 percent

225
Assuming that half the route is fill and half the route is cut and that on average 22% of the

route is double track results in 39% 50% 22% in single track fill 11% 22% 50% in

double track fill 39% in single track cut and 11% in double track cut These percentages are

multiplied by the average assumed increase retaining wall heights from the expansion of the

roadbed to modern day standards of 1.67 feet for single track fill 2.33 feet for double track fill

5.67 feet for single track cut and 6.33 feet for double track cut to arrive at an average height

increase of 3.8 feet See NS Reply WP SBRR Open Grading NS Reply.xlsx Tab Gabion

Retaining Walls Cell F13
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NSs workpapers show the increased loadings as they relate to height for 1.5 horizontal

to vertical sideslope on retaining wall.226 This effect requires much larger foundation and

more substantial wall For an average existing wall height of 10 feet measured from the ground

line gabion wall requires 1.5 feet of foundation depth and at height to base ratio of 2.0

base width of 5.75 feet However when this height is increased by feet to accommodate the

proposed roadbed widths 14 ft gabion wall requires 3.0 feet of foundation depth and base

width of 8.5 feet These proportions are indicated in the Maccaferri design guidelines Thus the

increase in height caused by the proposed roadbed width causes an increase in volume of gabion

Photos at various locations along the route indicate that an average wall height of 10 feet is

reasonable For wall height of 12 feet227 the cross section area is 55.5 ft2 for wall height of

18 feet228 the cross section area is 93 ft2 68% increase Based on the increases in volume

caused by the conversion of masonry to gabions and the increased height of wall required by the

increased roadbed width NSs Engineering Experts determined the cost of the gabions to be

$47782941
229

NSs Engineering Experts used the average existing wall height of 10 feet to develop

corresponding retaining wail length Using the resulting length the NS Engineering Experts

derived foundation excavation volume of 53446 cubic yards They added this excavation

quantity to the Common Excavation totals
230

226 See NS Reply WP Active Components for Retaining Walls with Broken Slope Backfill.pdf

from Civil Engineering Reference Manual Sixth Edition Michael Lindeburg

227

228

229
Id

230
See NS Reply WP SBRR Open Grading NS Reply.xlsx Tab EW Costs
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These quantity adjustments along with the use of treated piles described below increase

the cost for retaining walls from $39015289 to $74522927.231

Piling Retaining Walls

SunBelt did not include the use of treated timber piles for timber piling walls The

International Code Council which is the source for the state building codes through which the

SBRR is routed requires either treated wood or wood of species naturally resistant to rot and

insect attack to be used in ground contact.232 Using untreated wood in retaining walls that

support track or protect track from slides is safety hazard that could cause derailment NS

Reply uses treated piles which increases the cost of the piling to $26739986.233

iv Rip-rap

NS rejects SunBelts quantity of rip-rap but accepts its unit cost SunBelts main

oversight in construction estimates for rip-rap consists of an essential shoreline protection berm

along Lake Pontchartrain The SBRR route follows the Lakes shoreline for 11.3 miles from

MP 177.9 to MP 189.2 in Louisiana Due to the frequency of extreme weather events such as

tropical storms and hurricanes in this area and the exposure of the alignment to the shoreline

protection is required to prevent undermining of the track and to avoid washouts Preservation of

the roadbed integrity from erosion along this stretch of the SBRR is essential for sustained

service to and from New Orleans and would be required for any new constructed railway along

this alignment Lack of adequate shoreline protection would result in erosion of embankment

loss of stability and eventual shutdown of operation until the embankment could be restored

231
See NS Reply WP SBRR Open Grading_NS Reply.xlsx Tab Summary

232
See NS Reply WP Treated Wood and the 2003 International Building Code.pdf

233 NS Reply WP SBRR Open Grading NS Reply.xlsx Tab Other Items
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NSs Engineering Experts identified the berm and geometrically analyzed it using photos

from high-rail inspection of the 11.3 mile segment and aerial images NS Engineering Experts

drafted typical section of the existing berm using the aerial images on-site photos and past

engineering design experience which provided cross sectional area of 269 square feet per

linear foot of berm.234 The total additional quantity of rip-rap estimated from the analysis is

594430 CY This quantity was added to the SBRR rip-rap quantity of 7406 CV quantified in

the ICC reports and 1907192 CY rip-rap added for undercutting backfill See supra III-F-2-d.

iii for total of 2509027 CY of rip-rap

Relocating and Protecting Utilities

NS accepts SunBelts costs for relocating and protecting utilities

vi Seeding/Topsoil Placement

NS accepts SunBelts embankment protection quantities but rejects SunBelt use of the

Trestle Hollow Project unit cost for seeding due to all the flaws in SunBelts attempt to

extrapolate from that unrepresentative project discussed above See supra HI-F-2 NS used

the more representative seeding unit cost from R.S Means to calculate total seeding cost.235

vii Water for Compaction

Water for compaction for dry soils along the SBRR route and drying of wet soils along

the route are addressed in Section III-F-2-d-ii-e Subgrade Preparation supra NS rejects

SunBelts unit cost and quantity of the water needed for compaction although it agrees that

234
See NS Reply WP Rip_Rap_Berm_LakePonc.pdf

235
See NS Reply WP SBRR Open Grading NS Reply.xlsx Tab Unit Costs Lines 162 to

166
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water for compaction is necessary as represented in SunBelts workpapers which is consistent

with precedent See TMPA S.T.B at 707.236

viii Surfacing for Detour Roads

NS accepts SunBelts costs for surfacing detour roads

ix Environmental Compliance

NS accepts SunBelts costs of environmental compliance

Lighting for Night Work

SunBelt did not include lighting crew cost for night time work during the seven-month

roadbed construction period assumed to occur from October 2009 through April 2010.237 Night

work would be required for the entire grading and construction period Night work requires

lighting in order to meet the aggressive construction schedule This becomes even more critical

during the winter months when available daylight is significantly diminished This would

require lighting crew at night to move set up and maintain lights for construction equipment

and crews NS has calculated the total lighting crew cost per day which includes lights with

generators pickup truck labor foreman and laborer costs with location factor Then NS applied

the total lighting crew cost per day in 25 days month for the seven-month construction period

to determine $310703 per crew One lighting crew should be needed in every miles over the

total of 578 route miles for the project Accordingly the project would need 58 lighting crews

236
As demonstrated in Section III-F-2-d-ii-e although SunBelt did not apply cost for water

for compaction to its SBRR earthwork quantities SunBelts work papers included unit cost for

water for compaction While this represents step in the right direction SunBelt misinterpreted

the R.S Means water for compaction cost selected and failed to provide for the necessary

equipment and cost for the distribution of water for compaction

237
See SunBelt Opening Workpaper Exhibit 111-H-i .xls Tab IDC Column
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As result the total cost of lighting crews for seven months of grading construction is

approximately $18.0 million.238

xi Dust Control Work

During construction the contractor should provide adequate dust control Dust control is

part of erosion control practices which include mulch vegetation minimization of soil

disturbance binding agents and water spraying Dust control can prevent air pollution and

prevent pollutants from infiltrating storm water According to United States Environmental

Protection Agency EPAs Storm Water Management Fact Sheet Dust Control document EPA

832-F-99-003 and Natural Resources Conservation Service NRCSs Code 373 on Dust control

on unpaved roads and surfaces dust control should always be practiced during construction.239

Especially in urban areas public complaint about dust pollution is always an issue if

there are communities located near the railroad and road construction site and traffic volumes are

high Therefore dust control should always be applied in urban areas to protect public and

environmental health

Water spraying is commonly used for dust control and affords protection for haul roads

and other heavy traffic roads NS applied B-59 2011 R.S Means with water spraying as

dust control measure in urban areas only NS calculates the total adjusted cost of dust control

Crew B-59 per day which includes truck driver truck tractor and water tanker costs Then

NS applied the total dust control Crew B-59 cost per day in 25 days month for the seven

month construction period to derive cost of $146370 per crew One Crew B-59 would be

238NS Reply WPs Lighting for Nighttime work.xls and Lighting for Nighttime Work
Crew.pdf

239N5 Reply WPs Dust Control Work NRCS CODE 373 .pdf and Dust Control Work
EPA.pdf
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needed every 10 miles over total of 185 urban area miles.240 The project thus needs 18 crews

The total cost of dust control Crew B-59 work in 25 working days month for months

construction period is $2.7 million

Track Construction24

Track construction is the work required to lay track once the subgrade has been

completed This includes both acquiring and placing subballast ballast ties rail and other track

components SunBelts opening submission on track construction included niLimber of

conceptual and implementation flaws that understate the SBRRs track construction costs The

NS Track Engineering Experts have corrected these errors on reply In addition as described in

Section Ill-B-i the SBRR as configured by SunBelt did not have sufficient running siding and

yard tracks to serve the SBRR customers NS therefore increases track construction quantities to

account for the necessary additional track mileage set forth above in Section 1II.B-2 Table ITT

F-15 below compares SunBelts opening SBRR track construction costs with the corrected

figures included in the NS Reply

240NS Reply WP Dust Control Work.xlsx

241
Section III-F-3 of NSs Reply Evidence is sponsored by NS witnesses Michael Baranowski of

FTI Consulting Robert Phillips of STY and George Zimmerman Mr Zimmerman is Project

Manager and Senior Engineer with STY He has over 30 years of experience in roadway and

bridge projects with particular expertise in freight planning design and construction

management Among his many duties Mr Zimmerman provides structural design and plan

reviews for NS railway and bridge projects All of these experts qualifications are further

detailed in Section IY These experts are collectively referred to herein as the NS Track

Engineering Experts
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Table III-F-15

SBRR Track Construction Cost Comparison

millions

Item SBRR Opening NS Reply Difference

.Geotextile Fabric $182 $374 $192

Ballast $74322 $268183 $193861

Ties $108259 $131284 $23025

Track Rail

Main Line $152795 $191703 $38908

Yard and Other Track $12831 $40528 $27697

Field Welds $2217 $2784 $567

Switches Turnouts $34754 $50898 $16144

Rail Lubricators $184 $654 $470

Plates Spikes and Anchors $54133 $63809 $9676

Derails and Wheel Stops $191 $3580 $3389

8.TrackLaborand Equipment $96804 $116783 $19979

Total $536672 $870579 $333907

Geotextile Fabric

SunBelt understates the cost of geotextile fabric by failing to provide enough material to

cover entire turnouts SunBelt places geotextile fabric under turnouts and at at-grade crossings

See SunBelt Opening III-F-22 For at-grade crossings SunBelt assumes that the cost for

geotextile fabric is included in the cost of the at-grade crossing materials NS Track

Engineering Experts accept this assumption But for turnouts SunBelt systematically

understated the volume of geotextile materials needed Specifically SunBelts calculations

assume that geotextile fabric is needed only from the frog area to the end of the turnout long

tiesor under approximately half of the required length.242 SunBelt provides no explanation or

242
That is SunBelts evidence placed geotextile under only the frogs and the widening end of

turnouts but failed to include geotextile under the switch portion going back to the frog In NSs
Engineering Experts experience and opinion it is this latter portion of turnouts for which

geotextile is most important
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evidence of why only portion of the turnout would need geotextile material support Instead it

merely included geotextile quantities in the turnout tabs of SunBelt Opening WP Track

Construction Costs.xls.243 In fact the full length of the turnout is subject to lateral forces when

trains switch tracks and requires additional support as specified in NS track construction

standards produced to SuiiBelt in discovery.244 NS corrected SunBelts geotextile material

calculations to provide enough material to extend under the full length of each turnout NS

accepts SunBelts geotextile material price of $1.20 per square yard Including all of the

additional turnouts required under the NS reply operating plan the SBRR would require total

of 12055 square yards of geotextile fabric under turnouts at cost of $374467 The total

SBRR geotextile quantity calculations are included in the costs of turnouts and grade

crossings.245

Ballast

SunBelt ballast evidence erred both in its calculation of ballast quantities and in its

determination of ballast costs SunBelt miscalculates ballast quantities primarily because of

mathematical error that led it to use an incorrect weight-to-volume conversion factor It

misstated ballast costs primarily because it failed appropriately to account for the costs of

transporting ballast

243

Having failed to support its evidence on Opening SunBelt is precluded from doing so on

rebuttal See SAC Procedures S.T.B at 445-46 Xcel STB Docket No 42057 at served

Apr 2003

244
See NS Reply WP NS Turnout Geotech Sketch.pdf

245
See NS Reply WP SBRR Track Construction NS Reply.xls Tab REPLY GEOTEXTILE

CALCULATION
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ballast section calculations to properly implement the standard conversion factor of 1.5 tons of

ballast per cubic yard as SunBelt intended

Moreover SunBelts calculations of the ballast cross section areas are flawed Although

it includes as part of its workpapers pdfs of proposed ballast cross sections247 SunBelt does not

provide any computer programs spreadsheets or other workpapers indicating how those cross

sections were calculated.248 The NS Track Engineering Experts were unable to replicate

SunBelts calculations which appear to understate necessary quantities Because they were

unable to verify SunBelt calculated cross sections with the limited documentation provided the

NS Track Engineering Experts developed scale drawings of SunBelts proposed ballast cross

sections based on AREMA Chapter Section 2.1 standard dimensions249 using Microstation

engineering software.25 The detailed calculations supporting NSs ballast cross sections are

included in NSs workpapers Table III-F-16 below compares SunBelts ballast cross section

areas with those calculated by NSs Engineering Experts using AREMA Guidelines and

Microstation

247
SunBelt Opening WP Ballast Sections.pdf

248
Having failed to provide these calculations on Opening SunBelt is foreclosed from providing

them on Rebuttal See SAC Procedures S.T.B at 445-46 Xcel STB Docket No 42057 at

served Apr 2003

249NS Reply WP AREMA Section 2.1 .pdf

250NS Reply WP STy Typical Sections.pdf
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Table III-F-16

Comparison of SunBelt and NS Ballast Cross Section Area Calculations

Square Feet

TRACK SECTION SunBelt

Opening NS Reply Difference

Single Track Tangent 21.65 21.70 0.05

Single Track to degree 22.76 24.43 1.67

Single Track deg and above 25.89 28.18 2.29

Industrial/Yard Tracks All single 15.11 13.90 -1.21

Double Track Tangent 43.55 42.25 -1.30

Double Track to degree 45.61 45.21 -0.40

Double Track deg and above 51.51 51.85 0.34

Triple Track Tangent 64.91 63.73 -1.18

Triple Track to degree 67.83 68.90 1.07

Triple Track deg and above 76.42 78.38 1.96

Single Track and Siding Tangent 43.31 42.72 -0.59

Single Track and Siding to degree 43.40 45.36 1.96

Single Track and Siding deg and above 49.10 51.55 2.45

Includes all tracks with ballast sections

Moreover most of SunBelts Opening Workpaper Ballast Sections.pdf is pure window

dressing because SunBelt fails to use nine of the thirteen proposed cross-sections in its evidence

SunBelt ballast quantity calculations use only the single track cross sections set forth in

Ballast Sections.pdf the double track triple track and single plus siding cross sections are

never used.25

Because SunBelts cross sections are unsupported and incorrect the NS Track

Engineering Experts use their calculated cross sections and provide the appropriate supporting

documentation.252 NSs Track Engineering Experts have also corrected SunBelts flawed

251
SunBelt Opening WP Ballast Sections.pdfl

252 NS Reply WP Track Construction Reply.xls Tab Track Quantity Calculation Lines 59 to

93
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approach of using only single track cross sections and used the cross sections appropriate for

each specific SBRR track configuration

ii Ballast Pricing

SunBelt ballast cost evidence is also skewed primarily because it underestimates

ballast transportation costs SunBelt derives its ballast unit price per ton from an average of NS

supplier prices The NS Track Engineering Experts reject this approach NS Track Engineering

Experts prepared map of the SBRR route with the NS ballast supplier locations plotted the

SBRR Ballast Distribution Map.253 That map shows that many of NSs current suppliers of

ballast are significant distance from the SBRR and because of prohibitive transportation costs

related to distance could not efficiently supply ballast for the construction of the SBRR In

reality only the NS suppliers nearest the SBRR are in position to cost-effectively provide

ballast Further as the SBRR Ballast Distribution Map indicates all of NS current ballast

sources are east of the proposed SBRR route and could cost-effectively deliver materials only to

the eastern terminus of the SBRR Because of both physical and logistical barriers including

significant bridges long duration low level bridges such as the Lake Ponchartrain Bridge near

New Orleans and SunBelts assumption of seven separate track construction packages another

SBRIR construction railhead to receive ballast is needed at Hattiesburg MS

The NS Track Engineering Experts determined that three existing NS suppliers located in

Columbus GA Macon GA and Enka NC could reasonably supply ballast for the SBRR

construction In addition to the NS ballast suppliers SunBelts opening workpapers indicate that

SunBelt contacted other potential suppliers of ballast but did not include these potential

additional suppliers in determining the average ballast price Specifically SunBelts workpapers

253
See NS Reply Workpaper SBRR Ballast Distribution Map.pdf
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include several in western Georgia that could also be considered as near enough to the SBRR to

be included Using SunBelts workpaper list of additional potential suppliers NS Track

Engineering Experts determined that the Martin Marietta Quarry in Dallas GA could also supply

ballast to the SBRR and added price quote obtained from that supplier to the calculation of the

average SBRR ballast price

The ballast cost used by the NS Track Engineering Experts in reply is the average of the

four suppliers listed below each of which is located within reasonable transportation distance to

the SBRR route

Vendor Quarry Location 2011 Cost per ton

Aggregates USA Macon GA 9.64

Vulcan Materials Co Columbus GA 9.27

Vulcan Materials Co Enka NC 9.45

Martin Marietta Dallas GA $13.50

Revised average price $10.47 per ton

iii Ballast Material Transportation to the SBRR Railheads

To obtain the ballast it purchases from various suppliers the SBRR would be required to

use other railroads to transport the ballast to the SBRR railheads From the railheads the

SBRR would transport the ballast to the locations where the ballast is needed The SBRR would

therefore incur two separate kinds of costs the cost to have third-party railroads transport

ballast to the SBRR railheads and the cost to move ballast from the SBRR railheads to the

locations where it would be placed However SunBelt ballast material transportation costs are

predicated on an assumption that all ballast would be transported an average of 100 miles at

single flat rate of 0.03 cents per-ton mile These assumptions are unsupported and unrealistic
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This section addresses the proper calculation of transportation distances Section III-F-3-b-v

addresses transportation costs

The SBRR network itself cannot be used for transporting ballast during construction See

Otter Tail STB Docket No 42071 at D-26 We have found that it would not be proper to

assume that SARR could transport materials over the very lines that the SARR would need to

build Under the SAC construction plans the SBRR would be built rapidly and simultaneously

over wide geographic range But there will be gaps in the SBRR network until near the end of

construction both because of the fact that the SBRR is being built in seven separate track

construction packages and because construction will involve many time-consuming projects such

as long low level bridges like the Lake Pontchartrain Bridge near New Orleans These lengthy

construction projects will render the SBRR route unavailable for on line shipment of materials

from suppliers to the construction railheads Therefore the lines of the SBRR cannot be used to

transport ballast from the source quarries to the construction railheads The residual NS lines

and the lines of other railroads must be used for the delivery of ballast to the SBRR

Construction issues aside railroads in the real world must pay to transport ballast.254

SunBelt recognizes the need for ballast transportation to the raiiheads see SunBelt

Opening III-F-24 but it fails to perform any analysis of the cost of such transportation Instead

SunBelt arbitrarily assumes an average transportation distance of 100 miles for ballast delivery

from the suppliers to the SBRR railheads Nowhere in the ballast narrative or the supporting

workpapers does SunBelt explain how it derived the 100 mile transportation distance This

254
See e.g NS Reply WP Progressive Railroading Ballast Article available at

Their-Own-Words--i 3196 comments of FEC MOW executive that railroad that cannot use its

own trains to transport ballast must pay the going freight rates to and from our ballast source
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unsupported guess is not reliable evidence and as demonstrated below it underestimates the

average mileage over which the SBRR would need to transport ballast.255

The NS Track Engineering Experts conducted detailed analysis to identify the ballast

sources and transportation alternatives to each of the SBRR railheads The NS Track

Engineering Experts then calculated an average transportation distance from these sources to the

railheads This analysis is detailed in NSs Reply workpapers and is described briefly
below.256

The ballast suppliers listed in the chart at III-F-3-b-ii will supply the SBRR

Transportation from these suppliers will be provided by the residual NS system and from foreign

line carriers to reach the SBRR railheads at New Orleans LA McIntosh AL and Hattiesburg

MS

Based on the above ballast sourcing assumptions the NS Track Engineering Experts

calculated the average quarry to railhead transportation distance as 349.9 miles not counting

distribution along the SBRR See NS Reply WP Offline Ballast Shipping.pdf NS uses this

349.9 mile distance in its calculation of costs for ballast transportation by third parties

iv Ballast Material Distribution Along the SBRR

Right-of-Way

In addition to the off-SBRR transportation from the source quarries to the construction

railheads ballast needs to be moved along the SBRR lines from the construction railheads to the

location in the track where the ballast will be placed SunBelt provides no separate costs for

255

Having failed to provide any support for its mileage estimate SunBelt is precluded from

doing so on Rebuttal See SAC Procedures S.T.B at 445-46 Xcel STB Docket No 42057 at

served Apr 2003

256
See NS Reply WP SBRR Ballast Distribution Map NS Reply WP Track Construction

Reply Tab BALLAST REPLY COST On SBRR portions of mileage are listed on lines to

16 NS Reply WP Off Residual NS Ballast Transportation Mileage Maps and NS Reply WP
Ballast Transportation mileage to SBRR from Quarries.xlsOff SBRR portions of mileage are

broken down in this file
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transportation along the SBRR right-of-way however and instead suggests that it obtained

quote for ballast distribution that included on-line transportation But review of the quote on

which SunBelt relies reveals that it did include on-line transportation costs.257 Specifically

in the Track Labor and Equipment section of its Opening Evidence SunBelt states that it

received quote for track construction labor and equipment costs from Queen City Railroad

Construction SunBelt provided limited workpapers showing some of the details of its quote

request In its request to Queen City for the quote258 SunBelt specifies that material will

be provided by the owner i.e by the SBRR and that Queen City has responsibility only to

ballast from hoppers or ballast cars Based on SunBelts instructions the quote

provided by Queen City assumes that Queen City would have the ballast delivered to it in

railroad hoppers or ballast cars at the point ofplacement and that Queen City would be required

only to empty the ballast from the car and place it in the track.259 The quote by definition does

not include the cost of transporting the ballast from the construction railhead to the point of

placement The NS Track Engineering Experts correct SunBelts omission and add the cost to

transport ballast materials from the construction railheads to where it will be placed in the track

To determine the ballast transportation cost from the construction railhead to placement

in track the NS Track Engineering Experts looked at the seven rail construction contracts

assumed by SunBelt for the SBRR and calculated the average number of route miles assumed to

257N5 Reply WP Queen Labor Quote Page of Ballast Analysis.pdf

258
SunBelt Opening WP Queen Labor Quote.pdf

259
Contractors performing work for large Class railroads typically are supplied ballast in rail

cars to be deposited in the track structure once it arrives at the site At that point the contractor

spots the cars at locations it determines need additional ballast The contractor then unloads the

ballast directing the train crew to move ahead at speeds that will deposit the ballast in way that

allows the contractor to place it as efficiently as possible See files in NS Reply WP Folder

Ballast Car Pictures for pictures of ballast trains and cars
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be covered by each contract Over the 578 route mile SBRR the seven rail construction

contractors will average 82.6 route miles each See NS Reply WP Track Construction Reply

Tab BALLAST REPLY COST NS experts then assumed that ballast would have to be

transported an average of 41.3 milesone-half the distance covered by each contract See NS

Reply WP SBRR Track Construction NS Reply Tab BALLAST REPLY COST Ballast

would need to be distributed over this full 82.6 mileswith some transported short distance

and some transported the full distancebut the average distance that ballast materials would

have to be transported from the railhead to placement in track is half the 82.6 miles i.e 41.3

miles See NS Reply WP Track Construction Reply Tab BALLAST REPLY COST

At the current size of the SBRR the total ballast delivery includes the 349.9 miles of off-

line delivery plus the on-line delivery of 41.3 miles for total of 391.2 miles

Material Transportation Cost for Ballast

SunBelt also understates ballast transportation costs by using an estimate of on-line

transportation costs to approximate off-line transpiration costs SunBelt uses unit price of

$0.035 per ton-mile to calculate off-line rail transportation costs on the grounds that that price

was transportation charge from AEPCO SunBelt Opening III-F-24 This claim is seriously

misleading because while the $0.03 per ton mile price is from AEPCO in the sense that the

number appeared in the decision it was not accepted by the Board as price for off-line rail

transportation In AEPCO the complainant proposed an on-line ANR system shipping cost of

$0.03 per ton mile and hardcoded unit price for the off-line transportation costs AEPCO

2011 STB Docket No 42113 at 99 emphasis added While the actual unit price proposed by

the complainant for off-line transportation was highly confidential it is clear that the Board did

not accept use of the $0.035 cost for off-line transportation Indeed in responding to the

defendants evidence the decision noted that $0.03 estimate would be conservative cost
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because it represented the cost railroad would charge itself for shipping on its own lines when

the would need to ship ballast over other carriers lines Id at 100 It is also worth

noting that the $0.035 per ton mile transportation cost is outdatedit is based upon 1994 price

first used by the Board in Arizona Public Service Co Atchison Topeka Santa Fe Railway

Co Because it reflects cost to move railroad materials over its own lines and because it is from

15 years ago the $0.03 per ton mile transportation cost is certainly not reliable estimate of the

SBRRs off-line ballast transportation costs SunBelt provided no evidence of current costs for

transporting ballast on NS or on third party railroads and accordingly may not do so on Rebuttal

See SAC Procedures S.T.B at 445-46

Because its rail lines have not been built materials assumed to move by rail have to be

transported from the source to the construction railheads using third party i.e not SBRR rail

service over either the residual NS or another carrier See Otter Tail STB Docket No 42071 at

D-26 We have found that it would not be proper to assume that SARR could transport

materials over the very lines that the SARR would need to build. To determine the actual cost

that the SBRR would incur shipping its ballast on the lines of the residual NS and over the lines

of other carriers the NS Track Engineering Experts contacted aggregates supplier Vulcan

Materials Company to obtain the rate for transporting ballast materials See NS Reply WP

Scanned Vulcan Transportation Information.pdf Based on the price per ton and length of haul

provided by Vulcan for shipping carload of ballast NS engineers determined that the per-car

cost for transporting ballast in 100-ton open-top hopper car is $0.074 per ton mile indexed to

2011 levels See NS Reply WP SBRR Track Construction NS Reply Tab BALLAST

REPLY COST
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For the portion of the ballast transportation from the railhead to the placement in track

which would be accomplished by moving carloads of ballast over the unfinished SBRR track

structure the NS Track Engineering Experts adopt SunBelts $0.03 per ton-mile This results

in weighted average price per-ton mile of $$0.070 per ton-mile applied to the total ballast

transportation distance of 391.2 miles.260

vi Subballast

Subballast Quantities

SunBelt specifies subballast section of on all mainlines single and multiple tracks

on yard tracks and on set out tracks The NS Track Engineering Experts accept these

assumptions SunBelt assumes further that subballast consists of similarparent materials

crushed to provide well-graded dense layer of crushed rock similar to road base material and

that it would be supplied from the same locations as the ballast As explained in more detail

below the NS Track Engineering Experts accept SunBelts general specifications for subballast

but reject SunBelt assertion that subballast will only be sourced from the same locations as

those supplying ballast because that assumption is inconsistent with the need to deliver

subballast by truck

As with ballast SunBelt developed subballast area cross sections It provided pdf of

proposed cross-sections but did not provide any of the inputs or the calculation programs

themselves See SunBelt Opening WP Typical Sub-ballast.pdf The NS Track Engineering

Experts again ran SunBelts proposed subballast specifications through Microstation and

determined that for mainline single double and triple track its results matched closely to those

provided by SunBelt The NS Track Engineering Experts therefore accept SunBelts calculated

260
See NS Reply WP Track Construction Reply Tab BALLAST REPLY COST Lines 32

to 36
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subballast cross sections for mainline track For yard and other siding track even though

SunBelt narrative specifies four inch subballast section its work papers compute the cross

section area based on six inch depth Because it accepts the subballast cross section specified

by SunBelt for yard and siding tracks of four inches NS corrects SunBelt error and computes

the SBRR subballast cross section area as 7.83 square feet based on that standard and uses the

results in its reply.26

Also similarto its approach on ballast SunBelt explains that it uses the standard

conversion factor of 1.5 tons per cubic yard to convert subballast area cross sections into tons

yet its work papers use an adjustment factor of 100 pounds per cubic foot which converts to only

1.35 tons per cubic yard.262 The NS Track Engineering Experts correct SunBelts work papers to

match is stated assumption of 1.5 tons per cubic yard See NS Reply WP Track Construction

Reply Tab Track Quantity Calculator Lines 98 to 109

Subballast Material Costs

SunBelt relies solely on the Trestle Hollow Project for its unit price of subballast

SunBelt asserts that this unit price includes both the cost of transportation and placement in the

roadbed See SunBelt Opening IlI-F-24 As discussed previously SunBelts Trestle Hollow

Project unit prices are unsupported and generally untethered to the lump sum contract bid quote

See Supra III-F-2-a The NS Track Engineering Experts reject SunBelts proposed unit costs

As detailed below the NS Track Engineering Experts have developed subballast material and

transportation costs from third party quotes

261
See NS Reply WP SBRR Track Construction NS Reply Tab Track Quantity Calculation

at cell M99

262
See explanation of this calculation error above at Section 1II-F-3-b-i
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To determine subballast unit prices that reflect the prices the SBRR would actually be

required to pay the NS Track Engineering Experts identified suppliers from various locations

along the proposed SBRR route and obtained both material and transportation price quotations

from each supplier See NS Reply WP Sampling of Subballast Pricing.pdf The NS Track

Engineering Experts used an assumed 40 mile average delivery distance which would allow for

there to be potential approved supplier every 160 miles along the SBRR.263 The average SBRR

price for subballast material and transportation is $24.47 See NS Reply WP SBRR Track

Construction NS Reply Tab SUBBALLAST REPLY COST Cell P25

SunBelt assumes that the SBRRs subballast would be supplied by the same quarries

supplying ballast to the SBRR Although this is reasonable assumption in theory the quarries

supplying ballast caimot supply subballast because they are too far from the SBRR route to

economically truck those materials and it is not practical to transport subballast by rail Moving

subballast by rail means that the contractor would have to offload the subballast at the SBRR

railhead site and then reload it into trucks to deliver for placement on the subgrade This

transload process is neither efficient nor cost-effective in part because subballast is prepared

material that can be degraded by excessive handling Moreover rail transportation itself can

degrade subballast quality For example long transit distances in rail hopper cars exposed to

rain can cause the subballast to compact inside the car due to vibrations in transit When this

occurs the materials have to be re-excavated out of the cars When subballast materials

become excessively degraded and out of specification because of excessive handling the

263 NSs Engineering Experts used 40 mile average distance to allow for the practical use of

trucks making round trips in an average hour day If trucks average 40 mph and take little

time to actually dump at the spreader box they can make around trips per day This assumption
is based on NSs Engineers experience with maximum haul distances in the road and railroad

construction industry
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supplier or contractor must re-blend the material before use on the roadbed See NS Reply WP

Scanned AREMA Subballast Segregation Degradation Sections.pdf and Scanned TNDOT

Certified Aggregate Technician Manual Excerpts.pdf

In typical placement of subballast the prepared subballast aggregate is delivered to the

project by trucks that dump the material directly into spreader box that delivers uniform layer

of uncompacted subballast to the roadbed Immediately after placement the material is

compacted and water added if necessary to obtain the specified compaction Final shaping is

completed and the top of the subballast finish rolled to seal out water To obtain final acceptance

the materials must be placed with limited handling

In short subballast materials need to be delivered to the installation location by truck in

order to ensure product quality and to reduce costs The scope of the SBRR means that there

needs to be wide range of subballast suppliers within reasonably close proximity to the SBRR

roadbed Because subballast is similar to the crushed stone used for highway road base material

NSs Engineering Experts assumed that suitable subballast suppliers will be available along the

SBRR route

Subballast Material Placement Costs

Once the subballast materials are received at the construction railheads they must be

transported by truck over the finished roadbed and then dumped shaped and compacted The

SBRR track labor quote from Queen City does not provide for such transportation and other

services264 so the NS Track Engineering Experts developed the required costs from Means

For the subballast depth of the R.S Means costing for the typical stone base

placement is found in Section 32 11 23.23 2021 Included is crew B-36 for placement of the

264
See supra at III-F-3-b-iv

III-F-136





PUBLIC VERSION

information on tie weights The RTA Tie Guide indicates that the untreated weight of

hardwood crosstie is 218 poundsbefore accounting for creosote treatment and moisture

content See NS Reply Workpaper RTA Tie Material Properties.pdf The head of the RTA

indicated that creosote treatment and average moisture content respectively would add

approximately 25 and 12.5 pounds to the tie weight which means that the average weight per

crosstie would be 255.5 pounds See NS Reply Workpaper RTA Tie Information.pdf The NS

Track Engineering Experts used this weight when calculating transportation costs

SunBelts unit costs for crossties were based on quote from Tangent Rail as the supplier

with transportation costs added using an average assumed distance of 430.9 miles to the

railheads at $0.035 per ton-mile While SunBelts methodology is acceptable at the conceptual

level it made three critical errors one relating to unit price one to estimating the transportation

miles and one to shipment costs

First within the Ties tab of SunBelts Opening Workpaper Track Construction

Costs.xls the item for Tangent Rails tie cost shows price that does not correspond with the

quote provided in SunBelts workpapers SunBelts summary spreadsheet claims Tangent

Rail June 2009 Quote of $40.00 per tie267 but the Tangent Rail price quote in SunBelts

workpapers is Tangent Rail June 2010 quotation of $44.50 per tie.268 SunBelts workpapers

do contain Missouri TieQuotel file indicating $40.00 price per tie but it provides no

information as to the source of this number It derives from spreadsheet with no company

logo no information as to who prepared it and no identification save for the ambiguous

267
See SunBelt Opening WP Track Construction Costs.xls

See SunBelt Opening WP Tangent Tie Quote.pdf
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Missouri_Tie_Quote1 file name.269 Accordingly SunBelts proffered cost is inadequately

supported and must be rejected SunBelt may not provide additional evidence in its rebuttal to

attempt to shore up its deficient case-in-chief See SAC Procedures S.T.B at 445-46

Correcting the Tangent Rail price quote to $44.50 and indexing it forward to third quarter of

2011 results in $47.98 higher unit price than the next lowest tie price quote in SunBelts

workpapers price of $41.89 each from June 2009 quote from McCord Tie and Timber

which converts to $45.17 at 2011 levels.270 Following SunBelts approach to selecting the lower

available bid price for the SBRR NSs Engineering Experts based the SBRR reply tie unit price

on the McCord Tie and Timber quote indexed to 2011 levels

Second SunBelt computes average transportation distances from four potential tie

suppliers to various SBRR locations but then picks the tie price from single supplier SunBelt

includes in its workpapers an average 430.9 transportation mileages from the various crosstie

producers to the SBRR in its track costing workpaper.271 The mileages used to develop the

averages are hardcoded into the spreadsheet and otherwise unsupported The NS Track

Engineering Experts include the appropriate calculations in NS Reply WP Track Construction

Reply.xls Tab Mileage Matrix for Supplier Cell H9.272

Lastly SunBelts use of $0.03 5/ton-mile proxy for crosstie transportation costs is

unreasonable for the reasons detailed in the discussion of ballast material transportation cost

See III-F-3-b-v Crosstie transportation requires the use of specialized railcars The NS Track

269
See SunBelt Opening WP Missouri Tie Quote.xls

270
See NS Reply WP Track Construction Reply.xls Tab Ties Running Line 15

271
See SunBelt Opening WP Track Construction Costs xls Tab Mileage Matrix for

Supplier Cell G14

272
See NS Reply WP SBRR Falkville AL to Railheads on Non SBRR Routes.pdf
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Engineering Experts calculated the cost of crosstie transportation by obtaining quote from

McCord Tie and Timber of $6000 per car for 590-mile delivery of crossties in 61 Center

Beam gondola cars with maximum load of 840 crossties per car See NS Reply Workpaper

McCord Timber and Tie Transportation Information.pdf After indexing this cost to the third

quarter of 2011 the NS Track Engineering Experts calculated the cost of crosstie shipping to be

$0.0902 per tonlmile See NS Reply WP Track Construction Reply.xls Tab Ties Running

Cell H19

Rail

Main Line and Yards and Siding

SunBelt proposed rail sections for the SBRR are 136-pound Continuous Welded Rail

CWR for most of the main tracks and passing sidings 20 Million Gross Ton MGT/year

or greater with premium rail used on curves degrees or greater On light density portions of

the SBRR less than 20 MGT/year SunBelt proposes to use new 115-pound CWR In yards and

for helper and set out tracks SunBelt proposes to use 115-pound CWR NS accepts these

specifications

ii Rail Pricing

SunBelt obtained rail price quotes from various rail suppliers and from the NS 2010 R-

Report To develop its rail price SunBelt chose cost of $889 per ton derived from NSs 2010

R-1 and indexed to third quarter 2011 as the lowest-priced option.273 But in doing so SunBelt

overlooked key distinction between the rail cost reflected in NS R- and the rail costs that the

SBRR would receive namely the R-1 cost does not include any transportation costs for haulage

273
The 2011 NS R-1 Report Schedule 724 did not include any 136 new rail only reflected

136 relay rail Sunbelt used 2010 NS R-1 which included new 136 rail purchases and

indexed that amount to 3Q 2011 See generally NW Reply WP 2011 R-1 Schedule 724.pdf
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over NSs own lines Schedule 724 of the R-1 plainly instructs that cost of unloading

hauling over carriers own lines and placing the rails in tracks and of train service in connection

with the distribution of the rail should not be included in this schedule NS 2010 R-1 at 89 NS

obtains substantial amounts of rail from suppliers located on and near its lines and the average

rail costs reported on Schedule 724 of its R-1 do not include any of the costs of transporting that

rail over the NS system despite the fact that the Board has repeatedly recognized that S.ARR

must pay to transport rail See e.g AEPCO 2011 STB Docket No 42113 at 104-05

Therefore NS accepts SunBelts use of an $889 per ton unit price for rail but adds cost for

transporting rail from the manufacturer to the railheads See NS Reply WP SBRR Track

Construction NS Reply.xls Tab RAIL REPLY COSTS

The SBRR will not have tracks over which rail could be transported during the

construction phase and it would have to pay an additional cost to transport rail from the supplier

to the construction railheads See Otter Tail STB Docket No 42071 at D-26 We have found

that it would not be proper to assume that SARR could transport materials over the very lines

that the SARR would need to build. InAEPCO 2011 the Board rejected the complainants

transportation plan for rail for failing to provide plan on Opening that accounts for this

limitation and the Board should similarly reject SunBelt transportation plan for rail here

See AEPCO 2011 STB Docket No 42113 at i04-05 rejecting complainants transportation

plan for rail and rejecting complainants new evidence presented on rebuttal

SunBelt includes small cost for rail transportation but it is hopelessly understated

Specifically SunBelt proposes that the SBRR would source all its rail from the Steelton PA rail

manufacture just south of Harrisburg PA The plant location is serviced by the Steelton and

Highspire Railroad The Steelton and Highspire Railroad connects with the NS system in
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Harrisburg PA 3.9 miles north of the Steelton plant SunBelt however failed to include any

distance for transportation of rail in its estimate It included neither the acknowledged 3.9 miles

from Steelton to the NS line nor the cost of transporting rail to the many distant SBRR railheads

using the residual NS The NS Track Engineering Experts calculated mileage to ship the rail

using the residual NS and foreign carriers See NS Reply WP SBRR Steelton PA to Railheads

on Non SBRR Routes.pdfi As explained the SBRR itself would not be available for shipping

the rail during construction

SunBelts proposed transportation cost per mile is unsupported and unreliable SunBelt

uses cost of $0.03 per ton-mile but provides no backup or support for that figure Instead

SunBelts only justification for using it is claim that it was based on transportation charge

from AEPCO SunBelt Opening III-F-24 As explained in Section III-F-3-b-v this claim is

completely unfounded

The NS Track Engineering Experts obtained quote for rail delivery from L.B Foster

major rail supplier for full trains of CWR L.B Foster quoted price of $5067 per car plus

fuel surcharge of $0.41/car mile for fully loaded 30-car rail trains carrying 80000 linear feet of

136-pound rail See NS Reply WP Rail Transportation Memo to File.pdf After adjusting this

quote to the third quarter of 2011 the additional transportation cost for rail amounts to $8.24 per

track foot See NS Reply WP SBRR Track Construction NS Reply.xls Tab RAIL REPLY

COSTS Cell B34

iii Rail Unloading Costs

SunBelt rail unloading costs are flawed because they omit the cost of locomotives and

crews to operate rail trains The SBRR would need specially outfitted road trains to deliver the

rail from the supplier to the railhead An example of one of these trains is depicted below
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The SBRRs road train crews would operate the train from the railhead to the contractors

work area as in any general freight movement Once the train arrives at the contractors site for

unloading the SBRR contractor will provide the labor and equipment to attach cable to the end

of the strand of continuous welded rail CWR and pull the rail onto the prepared roadbed

ahead of the rail delivery train The train must stop at each quarter mile point for the contractor

Table III-F-17

Specially Outfitted Road Trains

Innflnnuc Wdit Rail Train
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to skeletonize the track sufficiently to slowly advance the rail train to the next quarter mile point

The process will be repeated until all rail strands are removed from the rail train

Although SunBelts rail construction labor contractor includes line item for unloading

in its quote274 it does not include the cost of the rail train locomotives and the crew Using

SunBelt proposed schedule of building one-half mile of track per day the rail train would

advance at the same pace Should any other materials need to be delivered to the construction

area the rail train would have to move to siding and allow other equipment to pass Therefore

the train must be fully crewed at all times in anticipation of such movement

The NS Track Engineering Experts determined the cost of rail train and crew as

follows rail train carrying fifty-five 1440 foot strings of CWR contains approximately

40000 track feet or 7.58 track miles of rail Accepting SunBelts assumed track construction

rate of 0.5 miles per day it will take 15 days to unload rail train at the rail head or 2.5 weeks

working six days week Assuming that rail train can complete cycle from the railhead to

the welding plant for reloading and return to the rail head in two weeks it will take one rail train

approximately one month to complete cycle The NS Track Engineering Experts obtained

third-party quote to rent 30 car rail train for $27000 per month plus daily cost of $1700 after

delivery to the unloading location with five free days for unloading See NS Reply WP

Holland Rail Welding Proposal This gives cost per track foot for use of rail train of $0.74

per track foot for monthly train rental and cost per track foot of $0.46 for unloading days The

combined cost for rental of rail train for transport and unloading is $1.20 per track foot See NS

Reply WP SBRR Track Construction NS Reply.xls Tab RAIL REPLY COSTS Cells B48

and B70

274
See NS Reply WP Queen_LaborQuote page of 6.pdf
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Once the rail is delivered to the railhead by road crew work train crew would assume

operation of the train for the duration of the unloading The NS Track Engineering Experts used

documents made available to SunBelt in discovery to determine cost for work train service

including crew costs fuel and equipment rental that amounts to $0.96 per track-foot.275 See NS

Reply WP SBRR Track Construction NS Reply.xls Tab RAIL REPLY COSTS Cell B57

In total therefore the additional cost per track-foot for handling of the rail from the

welding plant through unloading at the rail head is $2.16

iv Field Welds

SunBelt understates the number of field welds required for the SBRR by only counting

the welds needed to weld together 1440 foot rail sections 18 welds per panel turnout and

welds per grade crossing Field welds are also required for other track construction related

activities including cutting in road crossings included above insulated joints diamond

crossings and turnouts and the final assembly of the individual panels that make up the

completed panelized turnouts included above The NS Track Engineering Experts have

computed the number of field welds by counting field weld at the end of each rail strand plus

set amount for each track item that must be assembled or cut into the track NS inventory

count is set forth in NS Reply WP Track Construction Reply.xls Tab Summary Cells D24

toD28

The NS Track Engineering Experts accept SunBelts field weld unit price

275
See NS Reply WP CSXT AFE Work Train Labor Line 606.pdf
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Insulated Joints

Consistent with the approach used by SunBelt the NS reply discussion of insulated joints

is included in the signals and communications portions of the reply narrative See III-F-6-a-iii

infra

Switches

The NS Track Engineering Experts generally accept SunBelts approach to switches i.e

turnouts SunBelt based its estimated costs for turnout installation along the SBRR on quotes

from various suppliers and contractors as shown in SunBelts opening workpaper Track

Construction Costs.xls SunBelt includes all the required cost elements for turnouts namely

materials cost delivery charges and installation labor276 but makes several mistakes in its

calculation of these elements for individual turnouts primarily in connection with SunBelts

calculations of shipment costs NS describes these errors and its corrections below

At the outset all the turnout deliveries must be by rail because SunBelt posits that the

SBRR will be purchasing panelized turnouts SunBelts labor installation cost is based on

quote by Queen City Railroad Construction for labor to install turnouts See SunBelt

Opening WP Queen Turnout Quote.pdf including Paneled and no switch machines notation

with quote for
installing turnouts Panelized turnouts cannot be shipped by truck but must be

loaded onto special rail cars and shipped to the SBRR by rail See

noting that panelized turnouts are shipped in custom

panel cars Indeed panelized turnout is too large to be transported any other way as is shown

in the following photograph

276
For each turnout the geotextile underlayment is included Geotextile costs are discussed

above in Section III-F-3-a
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Panelized Turnout
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jt NS corrects transportation costs to incorporate the proper shipping weights of the

panelized turnouts SunBelt lists shipment weights in its Track Construction Costs.xls

workpaper but neither there nor anywhere else in its workpapers does it provide any support for

these shipment weights Nor do SunBelts SBRR turnout standard drawings contain any

reference to the weight of the turnouts NSs
Engineering Experts developed shipment weights

for each of the SBRRs turnouts by consulting publicly available UP/BNSF turnout standards

which contain panel weights for various turnouts See NS Reply WP UP_BNSF Turnout

Common Standards for Turnouts.pdf.277 Because the UP/BNSF Common Standards only

277Se
http//www.uprr.coniJaboutup/operatjofls/specs/aftacet/dd

I.

.-
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include panel weights for No No 11 and No 15 turnouts NSs Track Engineering Experts

made the following adjustments to calculate panel weights for each of the SBRR turnouts

SBRR No 10 Turnout The average weights of No and No 11

turnout were used to replicate the SBRR No 10 turnout for shipping

purposes only

SBRR No 14 Turnout The 51.84 ton turnout weight for No 15 turnouts

was used with proportional reduction in shipping weight to account for

the shorter No 14 turnout This reduction lowered the shipping weight for

No 14 turnouts to 49.75 tons

SBRR No 20 Turnout The 51.84 ton turnout weight for No 15 turnouts

was used with proportional increase in shipping weight for the fact that

No 20 turnouts are approximately 61 feet longer than No 15 turnouts

This increase resulted in shipping weight for No 20 turnouts of 71.44

tons

In addition because switch stands are not included in the panelized turnout weights on

the BNSFIUP combined standards278 an additional 500 lbs per stand has been added to account

for shipping the stands with the panel turnouts summary of shipping weights follows

Table III-F-19

Turnout Shipping Weight by Turnout Size in tons

LTurnout type Shipping Weight Shipping Weight With Stand

10 Turnout 39.13 39.38

14 Turnout 49.75 50.00

20 Turnout 71.44 71.69

NS corrects the transportation costs for turnouts which SunBelt once again based on an

outdated $0.035/ton-mile proxy for which it provided no documentary support The NS Track

Engineering Experts obtained quote from AK Railroad Materials for delivery of panelized

turnouts in gondola cars for $4000 per car for 500 mile delivery See NS Reply WP AK

278
See http//www.uprr.comlaboutup/operations/specs/attacbments/amended/turnoutsstd.pdf
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Turnout Transportation.pdf Indexing these costs to the third quarter of 2011 produced cost

per ton-mile of $0.0 84.279

Second NS corrects transportation distances from the turnout plant in Decoursey KY to

the SBRR railheads using non-SBRR routes.28 See III-F-3-b-iii supra

NS accepts SunBelt other turnout construction costs including its costs for switch

heaters

Other

Rail Lubricators

SunBelt evidence of the number and cost of rail lubricators is flawed in several

respects SunBelt experts underestimated the quantities of rail lubricators needed by the

SBRR SunBelts experts claim to have placed rail lubricators as warranted by track

conditions SunBelt Opening III-F-26 but their workpapers are devoid of any evidence that

SunBelt considered specific track conditions and operating needs when placing rail lubricators

On the contrary SunBelt workpapers reveal that its rail lubricator quantities are predicated

entirely on an arbitrary metric of one lubricator for every 20 route miles This metric is

unsupported by any evidence and is untethered to the real-world needs of the SBRR and it

should be rejected NSs Track Engineering Experts developed rail lubricator quantities for the

SBRR by considering specific track conditions and the placement of lubricators on the NS lines

279
See NS Reply WP SBRR Track Construction NS Reply.xls Tab No 20 Turnouts Cells

F24 to G33

280
See NS Reply WP SBRR Decoursey KY to Railheads on Non SBRR Routes.pdf
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Engineering Experts selected large absorbent capacity mat to minimize maintenance costs The

total cost per lubricator location for the necessary mats plus shipping is $636.75 See NS Reply

WP Scanned Lubricator mat prices and shipping weights.pdf Supporting calculations are set

forth in NSs workpapers

Finally SunBelt neglected to include labor costs for installation of the rail lubricator and

the initial track mat protection required during the construction of the SBRR The NS Track

Engineering Experts estimated that each lubricator and accompanying mats could be installed in

four hours Using 2011 R.S Means Crew B-14 costs for installation of car bumper as

reasonable proxy for lubricator installation costs the total installation costs for rail lubricator

drum pump and track mat is $1030

The total costs for rail lubricators including transportation protective mats and

installation costs is therefore approximately $654000 compared to the SBRRs assumption of

approximately $184000

ii Plates Spikes and Anchors

NS accepts SunBelts basic specifications and unit costs for other track materials

including plates spikes and anchors But once again SunBelt has miscalculated transportation

costs for these track materials both by misstating the transportation distances and using an

unsupported transportation cost

EIrt SunBelt ignores the need for materials transportation from the railhead to the actual

construction locations The NS Track Engineering Experts calculated the average on-SBRR
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shipping distance for other track materials and added this distance to the off-SBRR distances to

obtain total transportation distance.283

Second SunBelt once again uses an unsupported $0.035/ton-mile shipping cost for other

track materials For the reasons described above at I11-F-3-b-v this unsupported number is not

reasonable proxy for transportation costs The NS Track Engineering Experts have obtained

real-world estimate of other track material delivery costs that amounts to $0.9 34 per ton-mile

and assumes that the SBRR would use highly efficient bulk loading in 100-ton gondola cars See

NS Reply WP Scanned OTM Transportation calculation.pdf The NS Track Engineering

Experts used this price to calculate transportation costs for other track materials

iii Derails and Wheel Stops

Derails

SunBelt evidence of derails for the SBRR contains several errors First SunBelt has

not proposed an adequate derail for main line tracks SunBelt proposes to use Aldon OneWay

Retractable Derails with tall switch stand with target for all main line and yard derails But

this retractable derail is not designed to operate on main line tracks Indeed the Aldon Company

website warns that this derail is only to be used in areas where cars and locomotives

operating at SLOW SWITCHING SPEEDS NS Reply WP Aldon Derail Caution

CAUTION Install derails on exposed rail track only Derails are designed for cars and

locomotives operating at SLOW SWITCHING SPEEDS. The speed of an errant car or

locomotive can easily dislodge or jump over the type of derail proposed by the SBRR and it

therefore cannot be used on SBRR main lines

283
See NS Reply WP Track Construction Reply Tab Mileage Matrix for Supplier Lines

and NS Reply WP SBRR Lancaster SC to Railheads on Non SBRR Routes.pdf NS Reply
WP SBRR Newport AR to Railheads on Non SBRR Routes.pdf
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Double switch point derails are required in order to properly protect the mainline track

from cars rolling onto the mainline These double switch point derails are used along the NS

track being replicated by SBRR See NS Reply WP Scanned Double Switch Point Derail

MP 162.2 AGS.pdfphotograph of double switch point derail near Birmingham AL As can be

seen in NS Reply workpaper NS Double Switchpoint Derail detail.pdf the switch points

actually direct the wayward car or locomotive away from the mainline

The NS Track Engineering Experts accept SunBelts proposed retractable derail for

SBRR yard locations and its proposed unit price For mainline locations however the NS

Track Engineering Experts have substituted the double switch point derail.284 The NS Track

Engineering Experts developed cost for double switch point derails from SunBelts own

evidencespecifically June 2010 quote from Progress Rail Services for Double Switch

Point Derails that SunBelt included in its evidence.285 The Progress quote was for Double

Switch Point Derails at $15000 each fully panelized This quote is reasonable starting point

but it does not include the switch stand or switch box for the derails installation costs or

transportation costs

First the Progress quote does not include the switch stand necessary for this type of

derail 1A Switch Stand with rod and bow handle See NS Reply WP NS-DP-HC-038536-

38537 Switch Stand 51A Cost.pdf NS plan showing details for the double switch point derail

NS produced information to SunBelt in discovery about its own costs for switch stands and

those costs were used by NSs Track Engineering Experts See NS Reply WP 090876 NS-DP

284 NS Engineering Experts also have increased the number of derails to reflect the track

configuration set forth in section 111-B

285
SunBelt Opening WP Progress Rail Quote.xlsx located in subfolder III-F-3-f

111-F- 153



PUBLIC VERSION

HC-38401 to 38402.pdf also produced in discovery Adding the switch stand cost to the

Progress rail price and indexing to 3Q11 produces total materials cost of $14302

Second for installation the NS Track Engineering Experts developed prorated price

from the $23599 Queen City Railroad Construction labor quote used by SunBelt for turnout

installation Double point switch derails are 34% as long as turnouts 40 feet vs 117 feet and

the relative panel length is reasonable proxy for installation costs Multiplying the turnout

installation cost by 34% produces labor quote for double switch point derails of $8068

Finally transportation for the panelized double switch point derail would need to be

added from the Progress Rail yard at Decoursey KY to each of the railheads along the SBRR

The transportation weight for double point switch derails reasonably approximates to the

shipping weight found for Panel Number on the BNSF/UPRR Common Standards for No ii

Turnout for similar lengths and materials produce similarshipping weights The shipping

weight for this panel is 20000 pounds and the cost is $0.084 per
ton-mile.286

Wheel Stops

The NS Track Engineering Experts accept SunBelts unit costs for wheel stops NS

makes changes to the quantities of wheel stops consistent with the additional track set forth in

Section 111-B and adds wheel stops at the end of set-out tracks where SunBelt neglected to

include them

iv Crossing Diamonds

SunBelt appears to have entirely ignored the need for hard rail crossings or diamonds in

the construction of the SBRR By failing to include necessary at grade cross-over structures

along the SBRR alignment SunBelts proposed network would prevent existing opposing non

286
See NS Reply WP Track Construction Reply.xls
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SBRR railroad traffic from crossing SBRRs lines This is plainly unreasonable particularly for

network that intersects with other carriers as frequently as the SBRRs network does.287 To

correct SunBelts error NSs Track Engineering Experts developed an inventory of required

crossing diamonds and reasonable least-cost prices for those diamonds

NSs Track Engineering Experts compiled list of all at grade rail crossings diamond

crossings and slip switches along the NS lines replicated by the proposed SBRR alignment that

are necessary for SBRR system operation See NS Reply WP SBRR Crossing Diamonds NS

Reply.xls NSs Engineering Experts categorized these diamond crossings into eight types

based on American Railway Engineering and Maintenance-of-Way Association AREMA 04

Portfolio of Trackwork Plans geometric crossing plan numbers 700F through 700J The nine

diamond crossing types categorized were determined by interior angles of the structures The

SBRR proposed alignment will require

diamond crossings with interior angles between 90 to 60 degrees

diamond crossing with interior angles between 60 to 50 degrees

diamond crossings with interior angles between 50 to 40 degrees

diamond crossing with interior angles between 40 to 35 degrees

diamond crossings with interior angles between 35 to 25 degrees

diamond crossing with interior angles between 14 to 11 degrees

diamond crossings with interior angles between 11 to degrees and

crossings with interior angles less than degrees.288

287
Having failed to provide any evidence of crossing diamond costs on Opening SunBelt is

precluded from doing so on Rebuttal See SAC Procedures S.T.B at 445-46 Xcel STB
Docket No 42057 at served Apr 2003

288
See NS Reply WP NS Reply Crossing Diamonds .xls Tab Construction Output
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Crossings required with angles of nine degrees or less will require double switch slip

per AREMA 2004 Portfolio of Trackwork Plan Number 14-02

Material costs per diamond crossing were determined from original NS order cost data

and industry vendor estimates In order to investigate cost estimates for the wide variety of

crossings required in the SBRR system an analysis was performed to determine the average

angle of crossing for all eight AREMA diamond types listed above The simple analysis resulted

in eight different diamond crossing angle samples 82 degree 58 degree 44 degree 39 degree

27 degree 12 degree 10 degree and degree Diamond layouts representing the eight crossing

types were then submitted to vendors for price quotes An independent vendor at Progress

Rail289 estimated cost of $100000 to $125000 for the total range of diamonds and an estimate

of $215000 for double slip switch used for crossing angles with less than degrees To

determine conservative estimates per diamond angle type the NS Track Engineering Experts

used prorated cost method derived from the vendors quote adjusted to 3Q20 11 dollars

289 NS Reply WP Diamond Crossing Quote Progress Rail.pdf
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Table III-F-20

Diamond Costs Derived from Proqress Rail Quote

Cost Range Cost in 2011
NumberAREMA Average

$100K to 3Q Dollars Cost of

Type degree of Angle
$1 25K Quote Price Index

of
diamonds

Diamondsangle degrees
2012 .9856

90to60 81 $100000 $98557 $689899.00

60 to 50 58 $103571 $102077 $102076.89

50to40 44 $107143 $105597 $633580.73

40to35 39 $110714 $109117 $109116.68

35 to 25 27 $114286 $112637 $337909.73

25to14 $117857 $116156 $0.00

l4toIl 12 $121429 $119676 $119676.37

11to9 10 $125000 $123196 $369588.78

or less Slip Switch $215000 $211898 $1271385.30

TOTAL 28 $3633233.48

The NS Track Engineering Experts recognize that installation of diamond crossings

throughout the proposed SBRR system would eliminate sections of plarmed track The total

length of each diamond crossing type was measured from AREMA specifications 2004

Portfolio of Trackwork Plan Number 814-02 to determine total track feet replaced Lengths of

each crossing type ranged from approximately 14 track feet for 90 to 80 degree crossings to 63

track feet for 14 to degree crossings Track removed by the new diamond crossings totals

1402 feet or 0.27 miles NS has deducted 0.27 miles from the total track mileage and associated

OTM costs to reflect the addition of crossings along the SBRR system

The NS Track Engineering Experts determined that the labor and equipment for the

installation of the diamond crossings is similar to the efforts to install track turnout and

therefore NS used the same labor quote used by SunBelt for turnout installation as the cost of

labor to install all diamond crossings

Materials Transportation

Like SunBelt NS has addressed the
specific transportation costs of each item with the

total cost for that item so no additional transportation costs have been added under this heading
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Track Construction Labor

SunBelt requested and received quote for Track Construction from Queen City Railroad

Construction for the construction of the track and placement of the track turnouts switches for

the SBRR In its request for quotation SunBelt instructs Queen City to assume the size of the

rail construction project to be 50 miles The NS Track Engineering Experts accept this

assumption The key assumption for the quote is that the owner of the project would provide the

required track materials at the point at which they are assumed to be placed in the track See NS

Reply WP Queen_Labor_Quote Page of Ballast Analysis.pdf As discussed in the sections

above the NS Track Engineering Experts have added the necessary costs to transport track

materials from the construction railheads to the locations for placement in track and to unload

rail

Tunnels

There are no tunnels on the SBRR

Bridges

The bridges on the SBRR proposed by SunBelt bear little resemblance to the real NS

bridges that they purport to replicate Some of this is to be expected because SunBelt is

proposing to construct the SBRR bridges using its own standard bridge types which differ

from the bridges original design and construction This alone is not point of contention

However there are many corrections to be made other than typical span type in order for

SunBelts evidence to represent feasibly and accurately the relevant attributes of the bridges in

the real world that currently carry NS traffic The corrections NS has made are not matters of

least cost to build the structures Rather they are physically necessary to ensure that the

proposed SBRR bridges would geometrically fit into the real world topography have the same

functionality as the existing real world bridges and have adequate substructure capacity To take
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one illustrative example SunBelt assumes bridge height of 11 feet for Bridge N203 .30 in

Alabama See SunBelt Opening workpaper SBRR Bridge Construction Costs.xls Tab Only

Active Bridges Lines 458-459 Colunm That bridge is actually 60 feet high Reply WP

Norfolk Southern Bridge List.xls Tab Active_Bridge_List Lines 4702-4703 Column

The myriad shortcomings and inadequacies in SunBelts bridges evidence are discussed in more

detail in the sections that follow along with appropriate measures taken to correct the

inadequacies

NSs evidence regarding bridge costs for the SBRR is sponsored by NS witnesses Willie

Benton III and Dave Magistro Mr Benton is consultant for Scott Bridge Company and

president of B-3 Engineering Mr Benton joined NSs predecessor in 1972 and stayed with the

railroad until 2009 rising to Engineer Structures Western Region Prior to that Mr Benton

served as Bridge Engineer for NS Mr Magistro is Senior Engineer and Project Manager for

STy He has almost 15 years of experience with structural design focused on movable bridges

and railroad structures These experts qualifications are further detailed in Section IV Messrs

Magistro and Benton are sometimes referred to collectively hereinafter as NS Bridge

Engineering Experts.

NSs Bridge Engineering Experts have corrected the errors in SunBelts development of

SBRR bridge costs and conclude properly developed SBRR bridge investment to be

approximately $486 million as summarized in the following table
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Category NS Reply

Bridges with Only Type Spans $6186752

Bridges with Only Type II Spans $1631178

Bridges with only Type Ill Spans $184824860

Bridges with Mixed Span Types $19206562

Major Non-Movable Structures over Navigable
$37731675

Waterways

Movable Bridges $235272325

Highway Overpasses $815977

Total SBRR Bridge Cost $485669330

Source NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab NS Cost

Summary

Bridge Inventory

The bridge inventory proposed by SunBelt is fairly accurate with respect to the location

of required bridges on the SBRR compared to where they are located in the real world

However simply having bridges in the same location as they exist today does not mean that

other material parameters and attributes of the SBRR bridge inventory are correct In fact there

are numerous significant corrections that must be made

The most notable error in SunBelts opening bridge evidence is that it simply assumed

values for bridge heights that bear no relation to their actual required heights This error was

completely avoidable SunBelt made the error because it ignored readily available data that NS

furnished in discovery This surprising error demonstrates an inept and indolent approach to

Table III-F-21
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replicating NSs real world structures on the SBRR That approach also drastically

underestimates SBRR bridge costs

NS furnished maximum bridge height data in discovery290 but SunBelt chose to ignore

that data According to SunBelts opening narrative it disregarded the available bridge height

data entirely because it deemed that data not complete and detailed29 because it contained

only maximum height Based on this cryptic and unexplained criticism SunBelt ignored NSs

actual bridge heights and instead fabricated self-serving criteria for estimating SBRR bridge

heights See SunBelt Opening III-F-30 The bridge height estimates generated by SunBelts

criteria fall far short of the actual NS bridge heights Because SunBelt failed to account fbr

actual bridge height requirements for the bridges replicated by the SBRR SunBelts proposed

SBRR bridges would not function in the manner necessary to create workable railroad

For at least two reasons the Board should reject SunBelts fabrication of hypothetical

bridge heights First in its discovery requests to NS SunBelts Request for Production number

121 asked for NS bridge lists providing specified information for each NS bridge Subpartj of

that request asked for Height In response NS provided its available bridge height information

from its records reflecting the maximum height of each of the bridges for which data is

available.292 Despite more than ample opportunity during lengthy discovery period SunBelt

290NS Reply WP Norfolk Southern Bridge List.xls Tab Active Bridge List Column

291
SunBelt Opening III-F-30

292
There are some bridges for which height was not included in the NS bridge data

Approximately 12.5 percent of the bridges in the list produced by NS contain value of in the

Max Height column See NS Reply WP Norfolk Southern Bridge List NS Reply.xls Tab

Active Bridge List Cell L14529 For the minority of bridges in NSs Bridge List that were

missing height data NSs Reply uses the height assumed by SunBelt in its evidence SunBelt did

not however complain about missing bridge heights but rather that the bridge heights provided

stated only the maximum height In any event missing height data for small minority of
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did not advise NS during discovery that it believed the bridge height data NS provided to be

incomplete nor did it ask for any additional bridge height data SunBelt makes no attempt

whatsoever to explain what additional height information it sought SunBelt cannot run from its

own discovery request and is estopped from asserting for the first time in its case-in-chief that

NSs production of maximum bridge heights in response to SunBelts request for bridge height

is somehow insufficient Thus despite its assertion that bridge height is an essential aspect of

the cost of bridge SunBelt declined to use actual bridge heights and instead fabricated

different bridge height assumptions that are wholly untethered to the actual bridge height data

NS produced in discovery and that substantially understate bridge costs

Second SunBelts rationale for establishing new bridge height criteria is nearly identical

to the position Complainant took in Seminole CSXT STB Docket No 42110 case involving

different parties different railroad network and completely different bridge data In Seminole

Complainant Seminole Electric retained the same expert Harvey Crouch to sponsor its stand

alone railroad bridge plan and develop bridge costs In that proceeding Mr Crouch developed

methodology for estimating bridge heights The bridge height approach used by Mr Crouch in

the Seminole proceeding is exactly the same as the approach he used for the SBRR.293 In the

Seminole case however CSXT did not produce bridge height information in discovery which

necessitated an alternative approach for calculating SARR bridge heights Here in contrast NS

provided responsive bridge height information in the form maintained by NS in its ordinary

course of business While it was undoubtedly convenient and easier for Mr Crouch to recycle

bridges cannot justify ignoring actual bridge height data produced for the vast majority of NS

bridges

293
SECI Opening Seminole STB Docket No 42110 at III-F-59 to III-F-60 Jan 25 2010
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his Seminole template and woodenly apply it to this case the fact that NS supplied actual bridge

height data eliminated any justification for use of the approach Mr Crouch used in Seminole

It is not surprising that SunBelt prefers Mr Crouchs manufactured hypothetical bridge

height categories to the actual heights reported in the NS bridge list Consider the bridge height

criteria proposed by SunBelt

Highway Interstate 16.5 AASHTO Interstate Requirements

Other Roads 14.5 AASHTO Other Highways

Navigable Waterways USCG Clearance Requirements

Other Waterways 11

When these criteria and heights are compared to the actual bridge height data furnished

by NS in discovery the real reason for SunBelts unexplained substitution of the foregoing

hypothetical heights for actual bridge heights is exposed SunBelt minimal default heights

systematically understate actual bridge heights Take for example Bridge NO 104.90 in

Mississippi which has maximum height of 47 feet.294 Ignoring this actual height SunBelt

assigned the bridge height of just 11 fee1 because it falls under SunBelt criterion number

foura bridge crossing non-navigable other waterway.295

There are dozens of bridge locations where SunBelts artificial and ill-fitting bridge

criteria produced bridge heights that are lower than the actual bridge heights furnished by NS

Several of the height understatements are of similarmagnitude to those described above where

actual bridge heights ranging from 20 feet to up to 60 feet are purportedly replicated by

SunBelts assumed SBRR bridge heights between 11 feet and 16.5 feet Clearly these

294
NS Reply WP Norfolk Southern Bridge List.xls Tab Active Bridge List Cell L310

295
SunBelt Opening WP Bridge Construction Costs.xls Tab Only Active Bridges Cell

U2560
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hypothetical bridges are not tall enough to connect the track they purport to connect In this

Reply Evidence NSs bridge experts have accounted for actual bridge heights by using the data

furnished by NS in response to SunBelts discovery requests

The maximum bridge heights furnished by NS are entirely appropriate for developing

bridge abutment and pier costs for most bridges at issue in this proceeding which NS has

categorized into Types II and III SBRR bridges For these standard bridges in the Types

II and III SBRR bridge categories the average number of spans is low enough that there are

zero or one piers on the vast majority of these bridges as set forth below Therefore the

maximum bridge height data furnished by NS in discovery is very accurate representation of

the bridge heights that should be considered for these bridges Pier heights are typically at

maximum somewhere near the center of the length of the bridge and gradually decrease in

height as the bridge approaches the abutments at the ends of the bridge But if there is only

single pier the uniform height of the bridge is the same as its maximumheight

Type Bridges Average Number of Spans 57296

Type II Bridges Average Number of Spans 1.00297

Type III Bridges Average Number of Spans 2.45298

In exceptional circumstances where longer bridges with multiple spans may not maintain

maximum height over the entire length of the bridge as described above NSs bridge experts

developed graduated substructure costs to reflect the decreasing pier heights and did not use

296N5 Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Bridges Type

Spans Only Cell X64

297NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Bridges Type II

Spans Only Cell Y27

298 NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Bridges Type III

Spans Only Cell AA31O
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standard Type II and III bridges In such cases the pier heights and material quantities are

calculated in NS Reply workpapers.299

In addition to design problems with the Type II and II bridge types SunBelts SBRR

bridge inventories frequently calculate the wrong bridge lengths for NS bridges comprised of

combination of different span types This error produces substantial overstatement of

SunBelts SBRR bridge lengths and therefore its bridge investment costs For example

according to the bridge list and track charts furnished to SunBelt in discovery Bridge Number

229.00 in Alabama has real world total bridge length of 6690 feet However SunBelts bridge

costs spreadsheet for the SBRR shows length of 13303 feet for this bridge See SunBelt

Opening Workpaper SBRR Bridge Construction Costs.xls Tab Only Active Bridges

Lines 77-83 Column This and similar length overstatements are the result of careless errors

in the costing spreadsheet formulas SunBelt used to calculate total bridge lengths Specifically

the NS bridge list includes two separate fields reflecting bridge length information labeled

Length and Total Length For bridges with single uniform span type only the Total

Length field is populated and the Length field is blank For bridges consisting of more than

one type of span the NS bridge list contains an entry in the Length field for each type to span

The Total Length field in the bridge list identifies the combined total length of the bridge in

the first line entry for each bridge and reports the same value as in the Length field for the

remaining bridge span types Instead of adding the entries in the Length fieldL to determine

total bridge length SunBelt incorrectly summed all entries in the Total Length field which

adds the total bridge length reported in the first line entry with the lengths of the subsequently

reported span types overstating the bridge length

299 NS Reply WPs NS Special Bridges_Movable.pdf and NS Special Bridges_Non Movable
Over Navigable Waterways.pdf
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SunBelt made variety of other errors throughout its SBRR bridge inventory All errors

that NS identified and corrected are noted in the NS reply bridge cost spreadsheet.303 Those

specifically discussed above were particularly significant errors

Bridge Design and Cost Overview

SunBelts bridge design and cost narrative is short and simple See SunBelt Opening III

F-29 to III-F-33 Scrutiny reveals SunBelts approach to be simplistic and infeasible SunBelts

superficial and unexamined approach is fundamentally unsound and unworkable it omits and

glosses over fundamental physical requirements fails to account for numerous essential elements

of bridge engineering and design and does not present complete integrated workable bridge

design plan Below NS discusses the fundamental flaws in the design and implementation of

SunBelts bridge plan NS also describes the changes and adjustments it has made in this Reply

Evidence to correct the flaws errors and omissions in SunBelt case-in-chief regarding bridge

design and corresponding costs

Cost Overview

NS accepts the base unit prices used for bridge components on the SBRR system with

the exception of movable bridges

SunBelts bridge component unit costs are substantially lower than specific costs that

would be obtained from any one contractors integrated bid This is because SunBelt cherry-

picked the lowest cost available for each bridge component from number of bids and other

sources SunBelt assumes that each of these individual components least costs from various

different bids will be available for the SBRR to selectively aggregate into an artificial low

overall bridge cost This is an unrealistic assumption that produces an understatement of unit

303

NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab All Bridges

Complete Inventory
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costs of constructing the SBRR bridges Bridge contractors frequently offer lower prices on

some components of ajob while making up for such loss leaders by charging higher prices for

other components Construction bids are offered as an integrated package not as an ala carte

menu from which the buyer may select individual components It is one thing to allow

Complainant to select the lowest overall project bid it can find and use all of the component unit

costs from that bid It is an entirely differentand wholly unrealisticmatter for Complainant

to assume it could cherry-pick the lowest individual line items from different contractors

integrated bids for every individual component of SARR bridge construction projects No real

world contractor would agree to such an approach

Solely because the Board has accepted Complainants cherry picking approach in past

SAC proceedings NS very reluctantly accepts SunBelts cherry picked bridge component unit

prices here However NS urges the Board to reconsider the fundamentally unrealistic cost-

distorting and unfair nature of permitting SAC Complainants to use such an approach

NS generally rejects the quantities used by SunBelt to estimate SBRR bridge costs

largely because of SunBelts abject failure to accurately take into account and address bridge

heights However NS will discuss specific items in more detail in the sections below that

address the individual bridge types For movable bridges NS rejects not only the unit costs but

also the cost share that SunBelt assigned to each structure NS has developed an appropriate unit

cost from real cost data for movable bridges that were actually constructed NS development

of unit cost and its reasons for correcting the cost share are explained below in the section on

Movable Bridges
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SunBelts workpapers show that it substantially understated the cost of constructing the

bridges on the SBRR.304 This is because while SunBelt came up with acceptable unit costs for

material it failed to develop feasible substructure designs The lack of feasible designs in turn

led to inaccurate estimates of quantities for SunBelt SBRR bridge inventory Additionally

SunBelt failed to accurately reflect reasonable cost to replicate special bridges including

movable bridges and bridge over major river and navigable waterway NSs Engineering

Experts have corrected the errors in SunBelts development of SBRR bridge costs and conclude

properly developed SBRR bridge investment to be approximately $486 million as summarized in

the following table

304
SunBelt Opening 111-F-i
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Table III-F-22

Comparison of NS Estimate of Bridge Costs With SunBelts Estimate of Bridge Costs

Category SunBelt Opening Cost NS Reply Cost

Bridges with Only Type Spans $6186752

Bridges with Only Type II Spans $1631178

Bridges with only Type Ill Spans $296667985 $184824860

Bridges with Mixed Span Types $19206562

Major Non-Movable Structures over
$37 731 675

Navigable Waterways

Movable Bridges $19493444 $235272325

Highway Overpasses $58938 $815977

Total SBRR Bridge Cost $316220367 $485669330

ii Bridge Design

In order to address all of the shortcomings with SunBelts proposed bridge designs for the

SBRR inventory it is useful to break the discussion into two categories superstructure and

substructure Superstructure refers to the horizontal members or spans that actually carry the

rail traffic Superstructure includes pre-stressed box beams steel deck girders and through plate

girders The superstructure spans are supported by substructure units which are vertical

members that transmit the superstructure loads down to the ground The substructure units

consist of piers and abutments
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Superstructure Design Spans

SunBelt claims that it developed standard bridge types for the SBRR Implicit in the term

bridge type is the development of superstructure corresponding abutments and piers

designed for each of the standard bridge types In reality however SunBelt designed and

developed costs for standard superstructure span types uniform standard substructure piers and

single uniform standard abutment SunBelt developed costs for each bridge by combining its

uniform costs for each standard component In other words based on the way SunBelt

developed its bridge costs bridges with spans of all lengths crossing over non-navigable

waterways always have the same 11 foot high pier design and same abutments regardless of the

length of the bridge span Because span length drives the load capacity requirements of the

abutments and piers SunBelt approach results in mismatches between bridge superstructures

and substructures that would render the SBRR bridges infeasible and in many instances unsafe

To correct SunBelt use of unrealistic one-size-fits-all bridge designs NS separated

the SBRR bridge inventory into multiple categories assigning each bridge to one of the

following categories Type Bridge Type II Bridge Type III Bridge Bridges with Multiple

Span Types or one of two types of Special Bridges This allows for substructure parameters to

be matched with the type of superstructure they must support

While NS rejects the methodology that SunBelt used to assemble the bridges in the

SBRR inventory and how the superstructure spans are combined with the substructure units it

accepts the superstructure span designs proposed by SunBelt for all of the Type Type II

Type III and Type IV spans Specifically the precast double void box beam shown in SunBelts

opening workpaper Type Photos and Plans.pdf could carry the standard 286000 pound car

loads for the span lengths covered by the Type span Similarly the steel deck girder span

shown in SunBelts opening workpaper Type II Photos and Plans.pdf adequately could carry
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the standard 286000 pound car loads for the span lengths covered by the Type II span the

prestressed concrete I-beam span shown in SunBelts opening workpaper Type Ill_Photos and

Plans.pdf could carry the standard 286000 pound car loads for the span lengths covered by the

Type III span and the steel through plate girder shown in SunBelts opening workpaper

Type IV Plans and Photos.pdf could carry the standard 286000 pound car loads for the span

lengths covered by the Type IV span

NS does not take exception to an approach that matches individual span types with

different standard substructure units within individual bridges This sort of cafeteria approach is

reasonable if it is executed properly Proper execution of such an approach however is

complicated and requires that each of the standard substructure units piers and abutments have

the load capacity necessary to support the various superstructure span types that might be paired

with them Further each of the superstructure span types must fit geometrically onto each

substructure that might possibly be utilized to support them SunBelt fails to satisfy these

essential requirements Consider for example Bridge 205.70 in Alabama.305 SunBelt

proposed to use its standard Type III span superstructure306 in conjunction with its standard 11-

Foot tall pier substructure.307 The pier cap dimensions for the standard 11-Foot tall pier

proposed by SunBelt for the SBRR are 12 wide deep However the Typical Section for

Type III span shown in SunBelts workpapers308 clearly shows that Type III girder would not

305
SunBelt Opening WP SBRR Bridge Construction Costs.xls Tab Only Active Bridges

Lines 62

306
SunBelt Opening WP SBRR Bridge Construction Costs.xls Tab Only Active Bridges

Cells Y62

307
SunBelt Opening WP SBRR Bridge Construction Costs.xls Tab Only Active Bridges

Cells T62

308
SunBelt Opening WP Type III Photos and Plans.pdf at 15
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fit on pier cap that is only 12 feet wide The footprint of the beams takes up width of exactly

16 feet

All structural design codes require maintenance of minimum edge distance such that

the top surface of the pier cap or abutment is larger than the actual footprint of the beams it is

supporting For example to meet AREMA guidelines the edge of the concrete must be at least

inches away from the edge of the bearing supporting superstructure beam.309 Following

AREMAs guidelines the pier cap would have to be minimum of 17 feet wide Additionally

the anchor bolts that are positioned on the outside of the two exterior beams will be outside the

limits of the pier cap on the standard 11-foot tall cap

In addition to Sunbelts failure to match superstructure and substructure components its

bridge designs omit spans used over major waterways and navigable waterways that wou meet

USCG horizontal and vertical clearance requirements Consider for example Bridge 249.00

over the Tenn-Tom Waterway on the Alabama Division The United States Coast Guard

requires horizontal clearance of 300 feet in this location.310 NS bridge data shows that this

bridge contains 480-foot long through-truss over the waterway which meets the USCG

horizontal clearance requirement However SunBelt proposes to replace this superstructure with

Type III spans where the maximum horizontal clearance only would be approximately 90 feet

which obviously fails to satisfy the United States Coast Guards horizontal clearance

requirement.31

309NS Reply WP AREMA Bearing Edge Distance.pdf

310NS Reply WP USCG_Clearance_GuideExcerpt_Tenn-Tom Waterway.pdf

311 ee id

111-F- 173



PUBLIC VERSION

SunBelt evidence assumed that some combination of its standard spans could be

assembled into bridge that could be used to cross this regulated waterway As demonstrated

however that assumption is invalid To correct these deficiencies NS Reply estimates

quantities for long span truss that could be used over this navigable waterway designs rest

piers sufficient to support the long span trusses and then assigns costs for these quantities based

on the unit prices proposed by SunBelt Specific details of NSs approach are discussed in the

section covering special bridges See infra III-F-5-b-viii

Substructure Design Piers and Abutments

SunBelt substructure designs and details are infeasible in the manner that SunBelt has

attempted to apply them to the entire SBRR bridge inventory SunBelts approach has two fatal

flaws one is that the standard pier details do not properly account for bridge height and the

second is that the standard pier details proposed by SunBelt do not account for differing span

lengths The root cause of these fundamental errors is SunBelt failure to perform any

engineering calculations specific to the bridges they are proposing to assemble in this inventory

The two core problems with SunBelts standard pier designs mentioned above each have

profound impact on the costing of the bridges in the SBRR inventory As SunBelt asserts

bridge height is an essential feature of bridge design and it has large effect on the cost of

bridges See SunBelt Opening IJI-F-30 Essentially the taller pier structure is the less weight

it can support Consider an example Suppose 2X4 piece of lumber that is two feet long

standing on-end as column can support weight of 400 pounds before it fails or buckles

2X4 piece of lumber that is 10 feet long standing on end cannot support that same 400-pound

weight unless it is heavily braced If the same 400 pounds needs to be supported at height of

10 feet it makes more sense to use larger dimension lumber Even large dimension lumber may

still require bracing The load capacity of given post or pier at particular height cannot be
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known until the engineering analysis is performed The foregoing principles of physics and

engineering mean that NS cannot correct SunBelts pier design errors by merely using the

standard pier details posited by SunBelt and stretching them to account for the correct bridge

height Rather the pier dimensions and capacity needed for taller bridge heights must be

analyzed and re-calculated NSs bridge engineering experts undertook this analysis and

recalculation as discussed in more detail below

The second fundamental problem with SunBelt standard pier designs -- its failure to

account for differing span lengthsalso boils down to inadequate load capacity For example

Type span that is 32 feet long will require much less substructure support than Type IV span

that is 150 feet long The shorter span has less dead load or self weight there are only 32 feet

of beam track ties and ballast as opposed to 150 feet of beam track ties and ballast for the

Type IV span Additionally the shorter span is required to support only 32 feet of trains

length rather than 150 feet so there is much less live load that needs to be supported for the

shorter span But SunBelt did not account for span length in defining the standard piers so the

32-foot Type span and the 150-foot Type IV span both utilize the same standard pier in

SunBelt bridge cost spreadsheet The standard pier and abutment that SunBelt used for the

both types of spans is far more suitable to support Type span than it is Type IV span

NS has evaluated SunBelts standard pier details as SunBelt proposed to apply them in

the SBRR inventory Based on that evaluation NS will accept the 11-foot 14.5-foot and 16.5

foot standard piers to the extent that they can be used on structures with only Type or Type II

spans The standard pier designs for this range of heights can support the loads imposed by Type

and Type II superstructure spans up to the heights specified
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However it was also necessary for NSs Bridge Engineering Experts to design additional

piers to be used with Type and Type II spans for the heights exceeding 16.5 feet to address

column buckling and slenderness effects discussed above as well as pile loads As SunBelt

pointed out and NS analysis confirmed the taller piers require more stability and more

material than shorter pier to support the same weight See NS Reply WP NS Type II

Bridge.pdf Also NS had to design entirely new piers to be used with Type III and Type IV

spans for the entire range of pier heights NS bridge experts analysis concluded that SunBelts

standard pier details are not adequate to support the larger dead loads and live loads imposed by

the longer Type III and Type IV superstructure spans for any bridge height See NS Reply WP

NS Type III Bridge.pdf

For this Reply NS has designed piers in range of heights between 11 feet and 65 feet to

be used with each of the Types through IV superstructure spans This means that in NSs

Reply Evidence 20-foot tall pier that supports Type span will be unique to the loads

imposed by Type span and necessarily different from 20-foot tall pier that supports Type

III span The bottom line is that SunBelt did not develop pier details that were specific to the

length of the superstructure span they would be required to support and also failed to account

accurately for the true heights of the bridges To remedy this deficiency NS produced matrix

of pier designs that can be assigned to each bridge in the inventory based both on the actual

length of the superstructure span they are supporting and the true height of the bridge.312

For SBRR bridge abutments SunBelt developed cost for single standard abutment

and assumed the design would be applicable to all SBRR bridges But SunBelt also proposed to

replicate bridges with variety of types of spans And as discussed above regarding span

312
See NS Reply WPs NS Type Bridge.pdf NS Type II Bridge.pdf and NS Type III

Bridge.pdf
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lengths an abutment that is suitable to support the load of Type span is not necessarily

suitable to support the load of Type III span due to the differences in length Therefore NS

rejects this one-size-fits-all approach and instead designed and developed costs for abutments

tailored to the specific superstructure characteristics of each SBRR bridge category

iii Type Bridges

Type bridges proposed by SunBelt for the SBRR are described in its Opening Evidence

as being made up of Type spans ranging from 20 feet to 32 feet in length NS accepts this

designation

SunBelts Opening Evidence proposes the use of six HP14x73 piles as the foundation for

the Type bridge abutment.313 SunBelt bridge cost spreadsheet however clearly uses

standard CSXT stub abutment which utilizes only four piles rather than six as basis for its

abutment cost.314 Because the standard CSXT stub abutment with its four piles
would be

adequate to support Type spans on the SBRR NS corrected this quantity for abutment piles to

be used with Type bridges on the SBRR.315

For Type piers NS determined that the 11-foot 14.5-foot and 16.5-foot standard pier

details furnished by SunBelt in its opening workpapers are adequate for supporting

superstructure for the SBRR Type spans up to the specified heights However the significant

number of enough Type bridges on the SBRR with pier heights exceeding 16.5 feet cannot be

ignored To remedy SunBelt failure to account properly for these structures taller than 16.5

feet NS had to design piers in range of heights greater than 16.5 feet to address the various pier

313
SunBelt Opening III-F-32

314
SunBelt Opening WP CSXT Standard Stub Abutment.pdf at

315
See NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Abutment Piles

Cell F6
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heights exhibited by Type bridges Based on bridge height data for the bridges NS classified as

Type it developed and designed new piers for bridge heights of 20 feet 25 feet 35 feet 45

feet 55 feet and 65 feet.316 Each Type bridge was assigned pier costs for the standard Type

pier height in the range developed by NSs bridge engineering experts that was closest to the

actual height of the bridge For example Type bridge with pier height of 37 feet would be

assigned pier costs for 35-foot standard Type pier because 37 feet is less than the point

halfway between the two NS proposed standard pier heights on either side of the pier height in

question 35 feet and 45 feet Similarly Type bridge with pier height of 42 feet would be

assigned pier costs for 45-foot standard Type pier because 42 feet is greater than the halfway

point between the NS proposed 35-foot and 45-foot standard pier heights

To develop the new NS Type standard pier design NSs Bridge Engineering Experts

began with details substantially similar to those proposed by SunBelt for its standard piers with

the only difference being the height of the pier NS retained the cap dimensions footing

dimensions pile size and pile quantities proposed by SunBelt for the new pier designs unless

physical requirements or deficient load capacity dictated change NS more detailed approach

ensures that the various pier heights are designed based on real design loads that are consistent

with the proportions and parameters of the bridges in question The breakdown of heights

ranging from 20 feet to 65 feet creates reasonable spread in pier heights to ensure that the pier

quantities are not overstated for any given pier height NSs pier designs and quantities can be

found in its workpapers.317

316NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Type Spans Only
Column

NS Reply WP NS Type Bridge.pdf
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Even though SunBelt pier details for the 11-foot 14.5-foot and 16.5-foot standard piers

are acceptable for use with Type spans from design strength standpoint the concrete

quantities for these standard piers required correction SunBelt proposed pier dimensions for

which the pier height exactly matches the required vertical clearance This assumption would

require the bottom of the pier footing to be resting directly on top of the ground In practice

these footings must be buried such that the top of the footing is at least two feet below the

ground line The assumption by NS of two feet of cover over the top of the pier footing is quite

conservative Standard design codes and design guideline resources require pier footings to be

covered with the cover ranging between 5-10 feet depending on soil properties in the specific

geographic location See NS Reply WP AREMA Frost Penetration.pdf NS chose to use

very conservative value so that it could be applied to every Type bridge and to avoid the need

to assign specific pier footing depth and corresponding concrete quantities for every bridge in

the inventory based on regions NS also assumed footings two feet below the ground line for its

pier designed for supplemental heights The result of this conservative approach is that Ss

Reply concrete quantities understate the actual concrete quantities that would be needed to

construct piers for Type bridges on the SBRR

iv Type II Bridges

NS largely accepts SunBelts Type II bridge design and designations SunBelt describes

the Type II bridges it proposes as consisting of Type II spans ranging from 32 feet to 45 feet in

length NS accepts this designation NSs abutment design for Type II bridges will be the same

as the abutments for Type bridges so the modifications to the abutment design discussed for the

Type bridge above also apply to Type II bridge abutments

All of the SBRR bridges designated as Type II bridges by SunBelt are single span

bridges In accepting SunBelts Type II bridge designations NS did not change the SBRR
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bridges assigned to the Type II category so the NS reply Type II bridges are also single span

Because single span bridges require only abutments and no piers NS has not designed bridge

piers of varying heights for Type II bridges

Type III Bridges

Type III bridges proposed by SunBelt for the SBRR are described in its Opening

Evidence as consisting of Type III spans ranging from 60 feet to 92.5 feet in length NS accepts

this designation.38

NS developed Type III standard piers for the same range of heights as exhibited fur

Type spans 11 feet 14.5 feet 16.5 feet 20 feet 25 feet 35 feet 45 feet 55 feet and 65 feet

But each of these standard Type III piers while exhibiting the same height as the standard Type

piers have different details and quantities These details and quantities are specifically tied to

the design loads for Type III span that ranges from 60 feet to 92.5 feet in length rather than the

32-foot maximum span length of Type span In other words the standard Type III pier that is

35 feet tall must have substantially more load capacity than the standard Type pier of the same

height due to the length of superstructure span and resulting design loads that each is required to

support

SunBelt furnished conflicting information regarding abutments for Type III bridges on

the SBRR SunBelts Opening Evidence suggests the use of eight HP14x73 piles as the

foundation for the Type III bridge abutment See SunBelt Opening III-F-33 SunBelts bridge

cost spreadsheet however clearly uses the standard CSXT stub abutment as basis for its

318
SunBelt has assumed SBRR bridges with span lengths between 45 and 60 feet would be

replaced with multiple Type bridges NS has reviewed the SBRR bridges falling into this span

length range and accepts SunBelts assumption in this proceeding
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abutment details but determined that larger HP14x73 piles would be required to carry the loads

resulting from Type III span

The difference between the HP 2x53 and the larger HP 2x73 piles is in the depth of the

pile cross section and the weight per foot of the pile The HP 2x5 section is nominally

12 inches deep and weighs 53 pounds per foot with cross sectional area of 15.5 in2 The

HP14x73 section is nominally 14 inches deep and weighs 73 pounds per foot with cross

sectional area of 21.4 in2 The HP14x73 pile has 38% more steel area to carry the loads imposed

upon it than does the HP12x53 pile In design and analysis pile sizes are determined by

limitations on pile stress imposed by design codes For instance AREMA guidelines prescribe

maximum basic allowable stress of 27500 pounds per square inch psi for compression

members That allowable stress translates to maximum load for the piles discussed above as

follows

HP12x53 15.5 square inches 27500 psi 426250 pounds

HPl4x73 21.4 square inches 27500 psi 588500 pounds

NS adjusted the quantities of concrete322 steel piling323 and pile tips324 for Type III

abutments on the SBRR based on NSs own Type HI abutment calculations.325 NS revised the

costs for Type III bridges on the SBRR using these new abutment quantities and the same unit

322N5 Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Abut Concrete

Piling Cell F6

323 NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Abutment Piles
Column

324NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Abut Pile Tips
Column

325 NS Reply WP NS Type III Bridge.pdf
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costs proposed by SunBelt Updated quantities and abutment costs are shown in NSs

workpapers.326

Abutment design is not the only shortcoming with SunBelts proposed Type III bridge

details Type III piers proposed by SunBelt are also insufficient for the same reasons discussed

in the previous sections pier parameters were not tailored to Type III spans and SunBelt did not

account for the bridge heights properly In order to correct these problems NS designed an array

of Type III piers These Type III piers were designed for the same range of pier heights

discussed in the section on Type bridges 11 feet 14.5 feet 16.5 feet 20 feet 25 feet 35 feet

45-feet 55 feet and 65 feet However NS specifically designed these Type III piers for the

design loads imposed on the piers by the Type III spans The bridges in the SBRR inventory that

NS delineated as Type III bridges on reply were evaluated in the same manner as described for

the Type bridges in order to design these standard Type III piers The number of spans used in

the analysis of the standard Type III pier design of each of the respective heights was determined

by averaging the number of spans found on Type III bridges in the height range in question.327

NS then assigned to each Type III bridge costs for standard piers of the appropriate height based

on the bridge height data NS produced in discovery NS used the same method that it used with

Type bridges to determine the standard Type III bridge height it assigned to each Type III

bridge

The foregoing adjustments made by NSs bridge experts ensure that the revised standard

Type III piers it uses in this Reply are designed to handle real design loads imposed by Type III

326
See NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Combined

Bridge Component Costs Cells B72-E78

327NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Type III Spans

Only Cells AA31O
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superstructure spans Additionally use of range of heights for standard Type III piers ensures

that quantities and therefore costs are not overstated for any of the standard Type III piers NS

adjusted the quantities of concrete328 steel piling329 and pile tips33 for Type III Bridge piers on

the SBRR based on its adjusted designs of standard Type HI piers.33 The costs for Type III

bridges on the SBRR were updated using these new pier quantities and the same unit costs

proposed by SunBelt Updated quantities and pier costs are shown in NSs workpapers.32

vi Type IV Bridges

After sorting through the SBRR inventory proposed by SunBelt and pulling out the

bridges that NS classified as Type Type Ii or Type III as discussed above there were no

bridges remaining that were made up solely of Type IV spans There was one bridge containing

Type IV spans but it also contained Type III spans Bridges made up of more than one type of

span are discussed in the next section

vii Bridges with Multiple Span Types

As discussed above NS segregated the bridges in the SBRR inventory such that all

bridges SunBelt proposed to replicate with single superstructure span type were grouped

together This was done so that the substructure elements abutments and piers could be

328NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Pier Concrete

Quantifies Cells N12-R136

329NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Combined Bridge

ComponentCosts CellsN95N103Nl1lN119N127N135N143N151 andNl59

330NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Combined Bridge

Component Costs Cells N96 N104 Ni 12 N120 N128 N136 N144 N152 and N160

331 NS Reply WP NS Type III Bridge.pdf

332NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Combined Bridge

Component Costs Cells L90-0162

111-F- 184



PUBLIC VERSION

accurately evaluated with respect to the type of superstructure span that would be placed upon

them and the resulting load that they would be supporting Additionally there are extraordinary

bridge structures that NS has addressed separately as special bridges In addition to the single-

superstructure span type and special bridges there still remained collection of bridges that

SunBelt proposed to replicate with more than one superstructure span type These multiple-

span-type bridges are shown in the NS Reply bridge costs spreadsheet in separate tab.333

In order to address the complexities attributable to multiple span type bridges NS

evaluated each bridge individually NS determined the appropriate number and type of

abutments and piers by looking at the specific span composition proposed by SunBelt for each

bridge in question For example consider Bridge 181.40 SunBelt proposed to replicate this

bridge with one Type span and one Type III span supported by their standard abutment at each

end of the bridge with standard 11-foot tall pier between the two spans.334 On reply NS

assigned Type abutment to support the end of the Type span and Type III abutment to

support the end of the Type III span.335 The single pier between the two spans was designated

as Type pier which is the smaller of the two adjoining spans that rest upon it Alternatively

Type HI pier could have been designated but this would have resulted in an overstatement of

the cost required for pier to support the Type span So the smaller of the two possible pier

selections was designated to be conservative with the construction cost The Type pier height

was designated based on the Max Bridge Height data which came from NSs discovery

See NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Multiple Span

Types

SunBelt Opening WP SBRR Bridge Construction Costs.xlsx Tab Only Active Bridges
Line 51

335NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Multiple Span

Types Line 18
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material.336 For this bridge NS used the 35-foot Type pier because the 38-foot actual bridge

height falls between the standard 35-foot and 45-foot pier heights but is closer to the 35-foot

value

Evaluating each of these multiple span type bridges individually ensured that the

superstructure design and costs are in line with their substructure design and costs.337

viii Special Bridges

There are number of bridges that must be replicated for the SBRR that do not fit into

the criteria that define any of the four standard bridge types These bridges have been classified

by NS as Special Bridges and include two subgroups Movable Bridges and Non-Movable

Bridges over Navigable Waterways SunBelts attempt to replicate these complex structures on

the SBRR with standard bridges was wholly inadequate Below NS addresses why SunBelts

proposed standard bridge components are inadequate for these special bridges detailing how the

costs were corrected for each subgroup

Movable Bridges

SunBelt attempt to replicate the movable structures on the SBRR is riddled with flaws

and errors Correcting SunBelts failed attempt requires great deal of explanation and

clarification in part because its narrative evidence was conspicuously silent regarding movable

336NS Reply WP Norfolk Southern Bridge List.xls Tab Active Bridge List Cell L123

Note that in the NS spreadsheet tab dedicated to multiple span type bridges there is one

location where there are two lines of data representing two separate bridges for given mile post

location presumably side-by-side in double track territory See NS Reply WP SBRR Bridge

Construction Costs NS Reply.xlsx Tab Multiple Span Types Lines 47 and 48 SunBelt

elected to replicate one of these bridges all with the same type of superstructure span but then

used different type of superstructure span for the other bridge at the same location These

bridges could have been separate such that one of them was included in the Type III bridge tab

and the other in the Type IV bridge tab However NS elected to keep both lines for this mile

post location together on the same tab As such they are shown on the multiple span type tab

even though all of the spans within each of the bridges are the same type
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bridges Given the import of moveable bridges their impact on total bridge costs and SunBelts

failure of proof with respect to those structures NS will detail SunBelt apparent costing

approach

First the list of movable structures proposed by SunBelt for the SBRR was inaccurate

There are movable bridges that SunBelt included as part of the general bridge inventory rather

than in its calculation of movable bridge costs Also NS does not own one of the movable

bridges included in the SBRR movable bridge inventory NS has corrected these errors in its

Reply Evidence

Second the unit costs for movable bridges proposed by SunBelt are unsupported and

understated SunBelt did not provide any data or documentation to back up the unit costs it

proposed for the movable bridges on the SBRR Instead its workpapers obliquely referenced

rebuttal narrative sponsored by its engineering witness Harvey Crouch in dfferent rate

case.338 SunBelts approach does not come close to meeting the Boards standard for providing

supporting work papers and documentation and SunBelt is precluded from attempting to cure

this inadequacy in its case-in-chief in its rebuttal submission See SAC Procedures S.T.B at

445-46 Xcel STB Docket No 42057 at served Apr 2003 SunBelts wholly inadequate

movable bridges presentation required NS to develop its own movable bridge cost evidence

NS approach renders moot SunBelt machinations from its referenced rebuttal

narrative attempting to reduce movable bridge costs to reflect costs it contends the SBRR would

not incur First modern movable bridges are typically built off-site and floated into position on

barges.339 The primary reason for doing this is that the United States Coast Guard requires that

338
SunBelt Opening WP Moveable Span Cost.pdf

339NS Reply WP AMTRAK Niantic River Bridge.pdf BNSF Burlington Bridge Cost.pdf
and Vertical Lift Bridge Value Engineering Report.pdf
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the navigation channel remain clear and unobstructed throughout construction of the bridge

This would be true whether the bridge was being built as new or being replaced Because the

off-site movable span erection is so common the preponderance of modern movable bridge

spans construction is performed both in the absence of rail traffic and in an area that is much

easier to work in than the physical bridge location itself The reason for this is that the

construction staging areas and lay-down areas are specially selected for convenience ready

access and ease of construction Importantly they are on land rather than over water This

modern construction approach eliminates the need to reduce the actual real-world observed

construction costs by some unsubstantiated factor to address the notion of cost savings associated

with building bridges in the absence of rail traffic because the portion of the cost attributed to

the movable span already accounts for the bridge being built in the absence of rail traffic

The other reduction factor SunBelt employed in the prior case it referenced is intended to

ensure that its construction costs account for only the portion of cost attributable to the movable

span and not to the replacement of existing spans and structures NS negates that concern

through careful analysis of the data and careful calculation of reply unit costs In the

development of the movable bridge unit costs NS excluded all of the line items devoted to

demolition removal of old structure modification of existing structure and similar tasks from

the real world movable bridge construction project used for unit costs so such costs are not used

to calculate NS Reply movable bridge unit costs Therefore the unit cost for movable spans

proposed by NS on reply is derived only from costs that are associated with the movable span

The costs that NS proposes for the fixed approach spans on Reply are based on calculations that

were specifically developed for the fixed approach spans irrespective of the movable spans
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NSs Reply movable bridge unit costs are based on construction of real movable bridge

For the vertical lift bridges data was taken from vertical lift movable bridge costs detailed in

Value Engineering report34 published by reputable movable bridge engineering firm and

publicly available on the consultants website.34 The data used to generate the unit cost for

vertical lift bridges is unassailable because it breaks down the bids into categories where the

movable bridge line items can be delineated from the non-movable bridge line items Further

because the data is furnished as part of Value Engineering study the VE firm revised several unit

costs and quantities to lower value than what the contractors bid on in an effort to reduce the

overall project cost For these line items NS used the Value Engineering data so it is truly the

lowest conceivable cost for vertical lift movable bridge span All of this data can be found in

NSs workpapers in the form of both the original VE report and as used by NS.342

For bascule span unit costs NS accepts the unit cost proffered by SunBelt before it

applied the reduction for an assumed 10% cost share.343 The reason that the 10% cost share is

erroneous is discussed below

However before proceeding to the topic of cost share it is important to debunk an

erroneous claim that has been raised by complainants in prior rate cases Some complainants

have sought to dismiss movable bridge cost data in prior rate cases based on the irrelevant claim

that the bridge in question was funded in whole or in part by some source other than the bridge

340NS Reply WP Vertical Lift Bridge Value Engineering Report.pdf

341
See www.hntb.com last visited June 13 2012

342NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Movable Bridge UnitCost

3U
SunBelt Opening WP SBRR Bridge Construction Costs.xlsx Tab Special Bridges CellsC9-F9
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owner This is non-sequitur and red herring the unit costs of building movable bridge are

in no way related to who pays for the project Concrete and steel cost the same regardless of who

is paying for them The issues of movable bridge unit costs and ii the percentage of the

total cost of that movable bridge paid by the owner are two entirely different and analytically

distinct issues that should be addressed separately NS has identified and developed unit costs

that do not depend on who funded the projects 10% cost share assumption is indefensible

regardless of who funds the bridges in question

NS takes exception to SunBelts 10% railroad cost share that SunBelt implicitly assumed

for all movable bridges on the SBRR Conspicuously SunBelts evidence made no attempt

whatsoever to justify or support its approach of attributing only 10% of the movable bridge cost

to the SBRR Instead without any explanation whatsoever SunBelts movable bridge cost

calculations apply 10% factor to estimate the proportion of the total movable bridge cost that it

posits the SBRR would pay See SunBelt Opening WP SBRR Bridge Construction Costs.xls

Tab Special Bridges Cell E9

possible unstated rationale for SunBelt assumption that the SBRR would pay only

10% of the cost of movable bridges over navigable waterways might be gleaned indirectly from

its documentation of movable bridge costs evidence submitted in prior rate cases that stated

However to be conservative and consistent with the approach used for overhead bridges

SECI has included 10 percent of the cost of building the movable structure SECI Rebuttal

Seminole STB Docket No 42110 at III-F-105 April 15 2010 The notion proffered in prior

rate case that was settled before Board decision that highway overpass structure is even

remotely analogous to movable bridge over navigable waterway is fantastic and
utterly

unsupportable
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In any event SunBelt utterly failed to meet its burden of proof with respect to its tacit

assumption that the SBRR would pay only 10% of the cost of movable bridges SunBelt fails to

offer any argument or support to show its 10% figure is reasonable or justified how factor

developed for overhead highway bridges built over an existing rail line even if it were valid for

such structures would somehow apply to movable spans over navigable waterways or why an

estimate developed for prior case should apply in this case which involves different railroad

different structures and much different SARR network Because SunBelt failed to even

attempt to justify explain or support its 10% cost share approach for movable bridges on the

SBRR in its Opening Evidence its proposal should be rejected for failure to meetoreven

attempt to meetcomplainants burden of proof This is the sort of failure of proof in the

complainants case-in-chief that may not be remedied by new argument or rationale offered

for the first time on rebuttal Although SunBelt may not attempt to remedy this failure of

proof in its rebuttal presentation344 below NS nevertheless discusses rationalizations

complainants have offered to attempt to support similargambit in prior rate cases

In previous cases plaintiffs have argued that movable bridge owners may not be required

to pay for the entire cost of some movable bridges because the Federal Government sometimes

subsidizes the construction of movable bridges See e.g SECI Rebuttal Seminole STB Docket

No 42110 at III-F-105 April 15 2010 Complainant stated However movable spans are

generally not paid for by the railroad when they are installed over navigable waterways..

Indeed the projects that CSXT used for its unit costs were all government funded The

government funded bridges that Seminoles engineer referred to were bridges funded by the

Truman Hobbs Act See 33 U.S.C 512-516 523 This is the only government funding

344
See SAC Procedures S.T.B at 445-46

III-F-191



PUBLIC VERSION

mechanism currently in place for the sole purpose of aiding bridge owners with the replacement

of movable structures The notion that movable bridge spans are generally funded by the federal

government however is belied by Coast Guard data reporting that from the inception of the

Truman Hobbs Act in 1940 until July 2012 Truman Hobbs Act funding has been used for only

27 bridges See Department of Homeland Security Bridge Alteration program description at

Coast Guard has completed 27 bridge alteration projects under Truman Hobbs Act available at

http//www.fedprogramsearch.com/cfds/bridge_alteration.htm visited July 11 2012

Moreover there is no fixed percentage cost sharing specified by the Truman Hobbs Act Instead

the Act specifies that costs should be apportioned in accordance with the benefits that accrue to

the bridge owner relative to the benefits that accrue to navigation and the public See 33 lU S.C

516 see also 33 C.F .R 116.50 specifying formula for determining appropriate share of

costs for each Truman Hobbs Act bridge alteration However even if in some instances cost

apportionment for Truman Hobbs Act project resulted in assignment of 10% cost share for

alteration of particular movable bridge that cost share would be inapplicable to the initial

construction of SARR SAC analysis assumes the construction of stand-alone railroad

from scratch in an area where there is no existing railroad infrastructure in place Truman Hobbs

Act funds are authorized only for use in the replacement of existing structures See 33 U.S.C

512-516 523 33 C.F.R Part 116 This clearly eliminates the Truman Hobbs Act as possible

funding source for new bridges constructed on the SBRR The movable bridges constructed on

the SBRR would not be replacing lawfully constructed bridges that at one time satisfied the

needs of navigation but no longer satisfy those needs.345 Nor is there any evidence that any of

The Coast Guard web site summarizes the Truman Hobbs Act and program The act provides

for federal funding to alter lawfully constructed railroad or publicly owned bridges that allowed

for the reasonable needs of navigation at the time of construction but no longer do because the
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those bridges obtained any Truman Hobbs Act funding or any other government payment to

subsidize the cost of their construction

Absent any contrary evidence SAC analysis must assume that the railroad owner bore

the full cost of constructing the movable bridge when the structure originally was built That

bridge is what the SARR must replicate Because the incumbent railroad presumptively bore the

full cost of constructing its movable bridges requiring the SARR to bear 100% of the cost of

movable bridge is not barrier to entry for the SARR it is exactly what the original bridge

owner had to pay to construct the movable span If SunBelt wished to persuade the Board to

reach different conclusion they would have to produce evidence showing the railroad did not

pay 100% of the cost for its movable bridges when they were originallybuilt SunBelt produced

no such evidence and therefore it is precluded from contending that the SBRR would pay

anything less than 100 percent of the cost of those bridges

Although it is SunBelts burden to show that NS or any of its predecessors paid less than

the full cost of movable bridges as part of its original construction and NS is not obliged to

disprove wholly unexplained and unsupported assumption that the federal government or

some other unidentified source paid for 90 percent of the cost of those bridges NS has

nonetheless conducted further inquiry to determine if any of the movable bridges at is sue

received federal funding NSs bridge experts reviewed data and information for all movable

bridges on the SBRR system that might theoretically have been eligible for Truman Hobbs Act

funding In the first instance because Truman Hobbs was enacted in June 1940 any movable

bridge built or modified before that time could not possibly have received funding under that

character of navigation has changed Under the T-H Act USCG issues an Order to Alter to

owners of bridges that are unreasonable obstructions to navigation NS Reply WP Purpose of

Truman Hobbs Act.pdf
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Act Second as previously explained Truman Hobbs funds are available only for replacement

or renovation of existing bridges over navigable waterways Thus bridges on the SBRR that

have not been replaced or renovated also would not have been eligible for Truman Hobbs Act

funding Based upon NS bridge experts review of NS records these two limitations eliminate

the vast majority of the movable bridges on the SBRR from eligibility
for federal government

funding under the Truman Hobbs Act

NSs exhaustive search of its records found only one bridge on the SBRR route that

appears to have received federal funding That bridge project is the alterationlrelocation of an

existing bridge near Epes Alabama that NSs predecessor railroad the Alabama Great Southern

Railroad Company performed at the request of the federal government as part of the Tennessee

Tombigbee Waterway Project NS has located contract indicating that the federal government

would pay the full cost of that alteration and relocation estimated to be approximately

$19700000 See NS Reply WP Epes Bridge Agreement.pdf NS does not have record of the

actual cost of the project or how much the federal government reimbursed NS for the project

Regardless because NS predecessor constructed the bridge in the first instance and the federal

government appears simply to have paid for alteration and relocation of the bridge the SBRR

would be required to pay the cost of constructing the original bridge

The preceding discussion addresses the specific cost of the actual movable spans

However in every case where there is movable span on the SBRR there is also some length of

fixed approach spans leading up to that movable span The approach spans were evaluated using

whichever superstructure span type that SunBelt had proposed in its original bridge cost
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spreadsheet In every case it was SunBelts Type III span.346 However while SunBelts

specific proposal for the superstructure types on the approach spans to movable bridges may be

feasible the piers had to be designed from scratch The previous sections on bridge design

demonstrate that SunBelts standard piers were insufficient for anything other than Type or

Type II spans and bridge heights less than 16.5 feet tall

NS evaluated the needs for the substructure units specific to the approach spans for these

movable bridges Since there were typically number of fixed approach spans NS could not use

the maximum bridge height data furnished in discovery to design the approach span piers

Instead NS used that data to determine the tallest piers which were located immediately

adjacent to the movable span and navigation channel Then NS developed layout where the

structure height tapered back to the abutments NSs bridge experts then evaluated the approach

span piers as range of pier heights.347

In the case of the movable bridges the maximum bridge height in the NS bridge

inventory is not the same as the maximum pier height The maximum bridge height represents

the height of the structure above land or water This value does not include the water depth

which necessarily adds to the required pier height When the water depth could be verified by

reliable sources NS added water depth to the maximum bridge height to arrive at the actual pier

height When the actual water depth could not be confirmed reasonable and conservative

assumption was made Those assumptions are shown in NSs workpapers.348 NSs pier designs

also can be found in the same workpaper file Using the quantities from these pier designs NS

346
SunBelt Opening WP SBRR Bridge Construction Costs.xls Tab Special Bridges

Column AA

347NS Reply WP NS Special Bridges_Movable.pdf

348N5 Reply WP NS Special Bridges_Movable.pdf
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required steel weight based on span length.352 To validate this approach as both reasonable and

accurate NS used this calculation approach to estimate the weight of steel for an existing long

span truss where the steel weight was known The results given by the estimating procedure are

within 9.6% of the actual steel weight on the design plans for the example bridge.353 This

exercise demonstrates that the method NS used to estimate steel weight on these long truss spans

yields accurate results

The truss weight estimating procedure discussed above only addresses the main river

span The approach spans leading up to the main long truss span for the bridge were assembled

and costed in the same manner described for the movable bridges above The details of this

special bridge its specific make-up and all of the associated costs can be found in NS

workpapers.354 The quantities were updated based on NSs design analysis and the bridge costs

were tabulated using SunBelts proposed unit costs with one notable exception Nowhere in

SunBelt work papers was there unit price for the structural steel that would be required to

build these long span trusses That being the case NSs Engineering Experts used the lowest

unit cost for Truss Steel found in the value engineering report referenced in the section above

on movable bridges.355 The unit cost used by NS in this Reply is actually lower than the value

engineering unit cost proposed by the firm that performed the study to ensure that it is the lowest

possible cost approach for constructing truss for the SBRR

352NS Reply WP NS Special Bridges_Non-Movable Over Navigable Waterways.pdf

353NS Reply WP NS Special Bridges_Non-Movable Over Navigable Waterways.pdf

NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Special Bridges

Non Movable

355NS Reply WP SBRR Bridge Construction Costs NS Reply.xlsx Tab Vert Lift Movable

Unit Cost Cell K23
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Highway Overpasses

NS accepts the unit cost proposed by SunBelt for the one highway overpass on the

SBRR which is expressed as cost per square foot of bridge deck area.356 However the manner

in which the unit cost is applied to the highway overpass is not acceptable SunBelt attempted to

generically assign bridge deck area for the bridge based on formula.357 Applying formula

might be reasonable approach to estimate the bridge deck area if the actual bridge deck area

data were not available However this generalization and formulaic approach is not necessary in

this case because the actual bridge deck area is publicly available from the Louisiana

Department of Transportation Not only is the artificial formula unnecessary the formula used

by SunBelt underestimates actual bridge deck areas reported in real-world data so the generation

of an estimate using formula is inaccurate in addition to being unnecessary Consider that the

Average Square Footage for 1-Span and 2-Span bridges358 is mere fraction of the actual deck

areas of the bridges SunBelt used to arrive at their Average Cost/Sq Foot value.359 To correct

this error NS simply applied SunBelts unit cost to the actual real-world deck area of the bridge

to come up with cost NS accepts SunBelts assumption that the SBRR would be responsible

for 10% cost share of the bridge and thus applied 10% factor in the final calculation.36

356
SunBelt Opening WP SBRR Over Head Bridge Construction Costs.xls Tab OH Bridge

Double Track Cost Cell F17

SunBelt Opening WP SBRR Over Head Bridge Construction Costs.xls Tab OH Bridge

Double Track Costs Cells A2-E6

358
SunBelt Opening WP SBRR Over Head Bridge Construction Costs.xls Tab OH Bridge

Double Track Costs

SunBelt Opening WP SBRR Over Head Bridge Construction Costs.xls Tab OH Bridge

Double Track Costs

360N5 Reply WP SBRR Over Head Bridge Construction Costs NS Reply.xlsx Tab OH
Bridges
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Signals and Communications361

SunBelts evidence of the cost of SBRR signals and communications systems is fraught

with both conceptual and implementation errors SunBelts most fundamental error is its

assumption that the SBRR could begin operations with Positive Train Control PTC system

in July 201 1even though the components to operate PTC system have not yet been

developed today over year after the SBRR would begin operations This plainly impossible

assumption is just the beginning of SunBelts errors

SunBelt inventory of signals equipment for the SBRR is irreconcilable with its

proposed SBRR track configuration and undercounts the total amount of signals that the SBRR

would need to operate Its calculations of signal unit costs flatly misstate the unit cost quotes

included in its own workpapers and omit many necessary signal components such as

foundations battery/charger sets and grounding equipment And its estimates of PTC and

crossing signal costs substantially understate the total costs that the SBRR would incur Below

NSs Engineering Experts explain the errors in SunBelts signals and communications evidence

and detail their estimate of the SBRR signals and communications costs Table III-F-22

compares SunBelts Opening Evidence to NSs Engineering Experts estimate of the costs of

SBRR signals and communications

361 NSs evidence regarding the costs to the SBRR for signals and communications is sponsored

by NS witnesses Richard Ray and Dick Smith Mr Ray is the founder of RR Rail Hwy Crossing

Consultants which provides consulting services to railroads and governments concerning

rail/highway crossings Mr Ray has over 40 years of experience including 39 years at NS
where he worked as the Administrator of Highway Grade Crossing Mr Smith is consultant

with XORail and has over 35 years of experience in railroad operations Prior to his retirement

Mr Smith was Chief Engineer Communications and Signals for the Northern Region at NS
These experts qualifications are further detailed in Section IV
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Table III-F-23

Comparison of SBRR Signals and Communication Costs

Item SunBelt Opening NS Reply Difference

Non PTC Components

CTC-Based Signal System Not md
$28.6 $97.0 $68.4

Xing Share

Crossing Protection Share of Sig
$45 $4.5

Costs

Microwave Communications $23.4 $24.5 $1.2

PCS for Hump Yards $- $24.8 $24.8

Non FTC Subtotal $52.0 $151.9 $100.0

PTC Components

PTC 2011 Deployment $1.6 $- $1 .6

PTC 2011 Signal Investment $5.6 $- $5.6

PTC 2011 Loco Radios Investment $33.1 $- $33.1

PTC 2012-2014 Development $- $6.2 $6.2

PTC-2015 Deployment $- $18.9 $18.9

PTC 2015 Signal Investment $- $16.8 $16.8

PTC 2015 Loco Radios Investment $- $5.7 $5.7

FTC Subtotal $40.3 $47.7 $7.4

Total $92.3 $198.5 $106.2

Source SunBelt CS Estimate NS Reply.xlsx

Centralized Traffic Control

The SBRR Could Not Install PTC In 2011

SunBelt is correct that during its existence the SBRR would have to install PTC That

system is required solely because of the presence of TIH traffic on the SBRRa large portion of

which is SunBelt issue movements of chlorine SunBelt posited in its case-in-chief that the

SBRR will install PTC at the beginning of SBRR operations.362 That proposal is impossible

because critical PTC components still do not exist SunBelt claim that it could reduce

362
SunBelt Opening III-B-7 III-F-35
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investment expenditures by installing PTC system from the outset is irrelevant obviously it

would not be feasible for the SBRR to install PTC system before any functional system

existed.363 Instead the SBRR will be required to construct Centralized Traffic Control

CTC system for the beginning of operations in 2011 and then overlay PTC system by

December 31 2015 This two-step process is consistent with both the real worldin which NS

and all other Class railroads are required to overlay their CTC systems with PTCand with the

Boards holding in AEPCO 2011 that the SARR would be required to install PTC as an overlay

to CTC in 2015 364

SunBelts assumption that the SBRR would use PTC from the outset of its operations in

2011 is not feasible because essential PTC technology and systems did not exist in 2011
365

Indeed today PTC is still in the development stage and number of unresolved implementation

obstacles persist recent FRA report to Congress noted that significant technical and

programmatic issues made it unlikely that most railroads could complete full implementation of

PTC by December 2015.366 These issues include communications spectrum availability final

radio design and availability design specification interoperability back office server and

dispatch system availability track database verification and installation engineering.367 The idea

363
Id

364AEPCO 2011 STB Docket No 42113 at 33

365

This discussion of the current challenges for PTC implementation is sponsored by NS witness

Gerhard Thelen

366
Federal Railroad Administration Report to Congress on Positive Train Control

Implementation Status Issues and Impacts at August 2012 included as NS Reply WP 2012
FRA PTC Report

367
See id
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that the SBRR could have installed PTC in July 2011over year before the FRAs Report on

the significant issues that may delay the implementation of PTC by 2015is fantasy

For example the SBRR could not develop and install the necessary interoperable private

radio network needed for PTC by 2011 The railroad industry has been required to obtain radio

spectrum and create private radio frequency network to transmit and receive the data necessary

to support an interoperable PTC network.368 After purchasing the spectrum rail carriers have

had to design and develop completely novel type of radio to use this frequency for PTC

purposes.369 Indeed report issued at the end of 2010 by the Government Accountability Office

GAO found that essential PTC technology had not yet been developed tested and

implemented As GAO summarized at the end of 2010

Railroads currently expect that key PTC components will be

available by 2012 but there is uncertainty regarding whether this

can be achieved given the delays in developing the interoperability

standards and current lack of software for PTC components If

the railroad industry is unable to develop fully functional

components within the expected time frame it is possible that

testing and installation of these components could not be

completed by the 2015 deadline

GAO Report Rail Safety Federal Railroad Administration Should Report on Risks to the

Successful Implementation of Mandated Safety Technology at 21 December 2010 GAO

listed the following essential elements of PTC system that had yet to be developed

Data and communication radios for locomotives and wayside units

essential for PTC communication on new radio spectrum purchased by rail

carriers for PTC

Tested wayside unit hardware

368 See AAR FTC Implementation The Railroad Industry Cannot Install FTC on the Entire

Nationwide Network by the 2015 Deadline at January 18 2012 NS Reply WP PTC
Implementation Report

369
Id
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PTC software to perform all train control functions including

determining trains location and calculating trains braking distance

Development and implementation of such software is essential to

working PTC system because PTC systems cannot be tested and

implemented until software is finalized

Implementation of interoperability
standards to allow rail carriers

equipment to have PTC functionality on foreign carriers systems

Id at 17-21 Plainly technology and systems that are essential to functioning interoperable

PTC system did not exist at the end of 2010 and those issues were not magically resolved seven

months later in mid-2011 Therefore working PTC system that would meet applicable

requirements was not available when the SBRR commenced operations in July 2011

More recently rail carriers submitted report to the FRA demonstrating that significant

development technology and integration challenges remain even in 2012 In January 2012 the

Association of American Railroads submitted report to the FRA demonstrating that it was

unlikely that rail carriers would be able to meet the Rail Safety Improvement Act mandate for

full nationwide interoperable PTC network by December 2015

That PTC Implementation Report described numerous development technology

integration testing and implementation work challenges and delays affecting every major

component of PTC systems that then remained to be addressed before carriers could implement

an operating PTC system that meets federal regulations.37 One example of an essential and

time-consuming PTC development task is the ongoing development and implementation of

numerous interoperability standards number of interoperability standards are still in

370
See AAR PTC Implementation The Railroad Industry Cannot Install PTC on the Entire

Nationwide Network by the 2015 Deadline January 18 2012 NS Reply WP PTC
Implementation Report

371
See PTC Implementation Report at 1-14
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development In August 2012 FRA estimated that interoperability standards would not be

finalized until late 20 12.372

Once these interoperability standards have been promulgated they must be implemented

and tested on the numerous PTC system components on each rail network that will install

PTC.373 Thus according to FRAs current estimate interoperability standards would not be

available for testing and implementation until at least full year after the July 2011

commencement of SBRR operations The difficulties and complexities of interoperability

standards and implementation are discussed in more detail in 2012 study by the Transportation

Technology Center.374 These interoperability issues would be major issue for the SBRR

because it would be connect with every other Class railroad except CP See SunBelt Opening

at IIJ-B-3 SunBelt cannot reasonably assume PTC system that the SBRR would attempt to

fully deploy in 2011 would be interoperable with those connecting railroads once those other

railroads develop and implement their own PTC systems four years later

The SBRRs inability to use technology that did not yet exist in 2011 is not an

impermissible barrier to entry Rather it is real-world limitation that is faced by existing

railroads including NS Just as SARR must incur the same costs that the incumbent would

incur in building new rail lines through territory in which no rail line presently exists so it must

face the same technical challenges limitations and costs that real-world carriers faced in 2011

and through the 2015 implementation deadline See e.g BNSF TB 114 F.3d 206 214

D.C Cir 1997 Board defined barriers to entry as those costs that new entrant must

372
See NS Reply WP 2012 FRA PTC Report at 23

See Id at 14-15

374
See NS Reply WP 2012 TTCI Report.pdf advocating phased implementation of PTC to

account for the complexity of interoperability
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incur that were not incurred by the incumbent citing West Texas S.T.B at 670 These are

actual costs and technological limits faced by NS and the other Class railroads in developing

and implementing PTC Basic economic and SAC principles do not allow the SBRR to assume

the existence of PTC technology before it exists For example the SBRR cannot assume that it

would purchase locomotives that are more efficient or otherwise superior to the locomotives that

exist in the real world SARR operations configuration and road property investment must be

feasible It is not feasible to assume that the SARR would implement PTC technology before

that technology exists

The Board has held that requiring SARR to install PTC at the time it is available does

not constitute barrier to entry.375 In AEPCO 20 carrier defendants included the cost of

implementation of PTC in 2015 The complainant argued that PTC costs should be excluded

from the calculation of SARR road property investment.376 The Board rejected AEPCOs

argument finding that the SARRlike real world rail carrierswould incur PTC costs in

accordance with the law requiring installation of PTC by the end of 2015 Significantly

although AEPCO assumed its SARR would commence operations in 2008-09 neither the parties

nor the Board assumed that the SARR would be able to implement the technology in 2011

Instead they assumed the SARR would implement PTC in 2015.378 Nothing in the Boards

decision suggests that the inability of the SARR to implement non-existent PTC technology

prior to 2015 constituted an impermissible barrier to entry

See AEPCO 20 STB Docket No 42113 at 33

376Seeid at 33-34

3771d at 34

378
See Id
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Because installation of PTC at the commencement of SBRR operations in 2011 would

not be feasible379 NS Engineering Experts substitute the realistic assumption consistent with

existing legal requirements that the SBRR would install CTC system that would be operational

at its 2011 commencement of operations The SBRR would then be required to overlay the

system with PTC by the December 31 2015 statutory deadline.380 These costs are described

below in section III-F-6-b

ii SunBelts Inventory of Signals Components Is

Unreliable

second fundamental problem with SunBelts signals evidence is that the signals it

proposes to build have no relation to the actual SBRR track configuration SunBelt claims to

have developed signals inventory by considering the layout of the SBRR as manifested in the

SBRR stick diagrams and the track charts provided by NS in discovery SunBelt Opening III-F

35 While this would have been reasonable approach it is not what SunBelt actually did The

SunBelt workpaper listing its inventory of SunBelt signals components is spreadsheet entitled

SunBelt CS Estimate.xls The Page Counts tab of that workpaper references pages from

SunBelts SBRR stick diagrams and sixteen undisclosed Supplemental pages381 and purports

As noted above the SBRRs PTC system would need to be interoperable with systems

implemented in 2015 by other carriers with which the SBRR would interchange traffic Thus

even if the SBRR were to incur costs necessary to conduct all of the research and development

required to develop stand-alone PTC system prior to July 2011 it still would not be able to

make such system interoperable with other carriers systems which are not required to be

operational until the end of 2015

380
The SBRR would thus be required to incur the initial expenses of installing CTC signaling

system to be operational in July 2011 Over the course of the next four years the SBRR would

be required to make capital expenditures and investments necessary to overlay that system with

PTC system in order to meet the December 2015 statutory deadline

381
SunBelt Opening Workpaper SunBelt CS Estimate.xlsx Tab Page Counts Column

Rows 13 21 and 2733
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to include counts for such signal items as interlocking huts signals switches and track circuit

ends But SunBelts signal item counts and associated interlocking component inventories are

irreconcilable with the SBRR stick diagrams or the undisclosed supplemental source material

Having not received the Supplemental Pages previously referred to in the SunBelts papers

NS Signal Engineering Experts relied on the SunBelt Page Count of their CS Estimate for

evaluation of the SBRR proposed signal system and found it to be no more reliable than their

Stick Diagram

In this Reply evidence NS sets forth an evaluation of five sections of the SBRR with

comments describing the inconsistencies between SunBelt signal inventory its stick diagram

NSs Track Chart with the actual signals equipment on the NS tracks and NS Signal Engineers

detailed estimate of SBRR signal requirements based on the SBRR stick diagrams See NS

Reply workpaper NS Reply SBRR Signal Evaluation.pdf For example on the Birmingham-

New Orleans Route between milepost 139.08 and 142.76 SunBelts count of Switches 1W

showed seven switches in their CS Estimate and three switches on their Stick Diagram

Further NSs Signal Engineering Experts could not find any direct link to SunBelts use of the

NS Track Charts in SunBelts CS Estimate for preparation of its proposed signal system In

developing NSs own SBRR signal inventory NS Signal Engineering Experts used the NS track

charts as supplemental source to derive the operating ftinctionality of the signal system and to

develop more accurate count of equipment

Indeed SunBelts inventory count omitted three of the five crossings atgrade

interlockings with other railroads SunBelts evidence considered only two at-grade crossings

One of those railroad crossings is located within an existing NS control point at milepost 141.70

and the other is located within an existing CN control point at milepost NO-85.40 SunBelts
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evidence did not show or reference the other three crossings at grade For example SunBelt

failed to include an at grade railroad crossing with the AGR at milepost 242.50 AGS South In

this Reply NS added control point with no switch on Row 169 of the Reply Signal Layout

tab of the NS Reply workpaper SunBelt CS Estimate NS Reply.xls to account for the

missing rail crossing interlocking Based on their review NSs Signal Engineering Experts also

added two other control points with no switches to account for the other missing railroad at grade

crossing interlockings on the SBRR

Sunbelt also omitted five movable bridge spans over navigable waterways on the SBRR

For example Sunbelt failed to include signal interface with the movable bridge equipment on

the bridge over the Warrior River at milepost 88.20 MB NS on Reply added control point

with no switches on Row 20 of the Reply Signal Layout tab of the NS Reply workpaper

Sunbelt CS Estimate Reply.xls to account for this control point at the movable bridge span

Based on similar review NS Signal Engineering Experts added four other control points with

no switches to account for missing movable bridge spans on the SBRR.382

The inconsistencies in SunBelt signals inventory are exacerbated by its failure to

provide any documentation of the milepost locations of either any of the automatic signals

AS 1- AS4 locations on the SBRR or 13 crossover tracks.383 It is impossible to assess the

adequacy of SunBelt proposed signals network without knowing precisely where it proposes to

place these network elements For example SunBelt failure to identify the locations of

automatic signals AS1-AS4 or crossover tracks for rail/highway grade crossings could mean

382 See NS Reply WP NS Reply SBRR Interlocking and Bridge Inventory.pdf

Through detailed review of the SBRR stick diagrams NSs Engineering Experts were able to

associate 12 of these 13 crossover tracks with likely defined locations The locations of the

remaining crossover tracks are not ascertainable from any of the workpapers SunBelt provided
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the omission of additional unidirectional detection equipment described infra at III-F-6-d

needed to provide adequate warning to the public of an approaching train More generally site-

specific information is essential to locate control point which governs placement of other

equipment such as automatic signals and additional detection equipment for rail/highway

crOssing signals

In short SunBelt utterly failed to provide documentation of its signals inventory or any

reliable evidence that SunBelts proposed signals configuration would be adequate for the

SBRR While omission of mileposts for crossover tracks railroad at grade crossings automatic

signal locations and the like may seem insignificant to SunBelts plan and estimate

development it has significant impact when developing accurate plans for signal system for

both train operations and crossing signals and their associated costs NSs Signal Engineering

Experts therefore developed their own count of required signals based on the proposed SBRR

network using site-specific criteria and industry-accepted signal practices NSs Signal

Engineering Experts developed their analysis in light of the SAC principles that the SARR would

be least-cost most-efficient operator but must nonetheless have feasible infrastructure that is

consistent with the requirements of real-world railroading In many cases NSs Signal

Engineering Experts approach resulted in less signals equipment on segment than SunBelt

positedin other cases SunBelt clearly omitted necessary equipment

The first step employed by NSs Signal Engineering Experts was to determine the least

cost most-efficient signal design for the SBRR NSs Engineering Experts developed test

buildouts of four different signal system designs for hypothetical 20 mile segment sample The

alternatives evaluated were cab signaling supplemented with wayside signals cab

signaling with no wayside signals the signal configuration currently in use over the former
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identified on the SBRR in NS Reply WP SunBelt CS Estimate Reply.xlxs Tab Reply

Signal Typicals

Since the SBRR signal foundation is CTC system for wayside signal control all

movements over power operated switches must be governed by controlled signals NSs

Engineering Experts assumed that all switch turnouts on the SBRR stick drawings marked as 20

and 14 were power operated and that turnouts marked as 10 are hand thrown and equipped

with electric locks For other turnouts not identified by size in the SBRR stick diagrams where

possible NSs Engineering Experts used where possible existing NS track charts to determine

milepost and the type of turnout

NSs Engineering Experts reject SunBelts unprecedented proposal to use scaling

factor to convert variety of complex signal component counts into plain vanilla standard end

of siding interlocking as surrogate for designing and costing larger more complex and

challenging interlockings.388 SunBelt provides no explanation for how it derived its scaling

factor and its calculations of that factor have transparent flaws.389 Moreover while it is true

that the amount and type of interlocking components vary based on site needs there is no reason

why larger interlocking models cannot be costed directly Indeed quotes from SunBelts own

workpapers provide much of the necessary support for costing larger interlockings NSs

Engineering Experts site-specific approach and rejection of SunBelts scaling methodology

caused them to identify more component types than were used by SunBelt for interlocking huts

NS Reply WP SunBelt CS Estimate NS Reply Tab Reply Signal Typicals Rows 14

388
See SunBelt Opening III-F-36

389
For example SunBelt fails to include all equipment at standard EOS SunBelts scaling

workpaper claims that there are three track circuits per EOS however there are actually five

track circuits one for each of the three approach tracks and two within the control point
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16 17 signal configurations NS Reply WP SunBelt CS Estimate NS Reply Tab

Reply Signal Typicals Rows 28 33 and NS Reply WP Different Signal Configurations

and electric lock cases NS Reply WP SunBelt CS Estimate NS Reply Tab Reply Signal

Typicals Rows 18 19 showing components as detailed below

Interlocking Huts SunBelt proposed one interlocking hut type for all the

different configurations for control points on the SBRR and proposed to

use its scaling methodology to account for more complex configurations

In contrast NSs Engineering Experts developed four additional huts

These new items and their unit costs are set forth in NS Reply WP
SunBelt CS Estimate NS Reply Reply Components Tabulation

Tab Rows through 14 Labor installation costs were obtained from

Interrail See NS Reply WP Interrail Labor 081012.pdf

Signal Configurations SunBelt used one signal with mast and two heads

to cover all the different configurations for signals at control points and

automatic signal locations on the SBRR NS experts added six different

signal configurations which accurately reflect signals needed at control

points and automatic signal locations These new items and their unit

costs are set forth in NS Reply WP SunBelt CS Estimate NS Reply
Tab Reply Components Tabulation Rows 28 through 33 Labor

installation costs were obtained from Interrail See NS Reply WP
Interrail Labor 081012.pdf

Electric Lock Cases SunBelt used only one type of electric lock case

However there are locations on the SBRR that have more than one

electric lock that must be operated out of the lock case Therefore NS

Engineering Experts added an electric lock hut track This new item

and its unit costs are set forth in NS Reply WP SunBelt CS Estimate

NS Reply Tab Reply Components Tabulation Rows 18 19

Labor installation costs were obtained from Interrail See NS Reply WP
Interrail Labor 081012.pdf

The specifics of the NS reply signal inventory by milepost and component are set forth

on the Reply Signal Layout tab of NS Reply WP SunBelt CS Estimate NS Reply.xls

Table III-F-24 compares the signal component inventory developed by NSs Engineering

Experts with that presented in SunBelts opening NSs site-specific methodology resulted in

lower overall number of Control Huts and lower number of signal masts and heads
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Table III-F-24

Comparison of NS Reply Signal Component Inventory to SunBelt Opening

Category SunBelt Opening NS Reply Difference

Interlockings 1/ 129 18 -1

Double track automatic signal hut 16 -10

Single track automatic signal hut 197 160 -37

Electric lock case 2/ 30 132 102

Single track failed equipment detector 2/ 15 47 32

Dragged Equipment Detector 15 52 37

Signal two head three aspects each 3/ 802 733 -69

Power mainline switch machine 24VDC 154 155

Manual mainline switch mechanism 30 147 117

Battery/charger set 12V 400A11 430 1137 707

Commercial power drop 430 888 458

Foundation Signal Mast n/a 1312 1312

Battery/charger set24V400AH n/a 159 159

Grounding Kit for Signal Equipment
n/a 898 898

Shelter

Track Connections Near and Far Rail n/a 2732 2732

1/ NS adds four new types of huts tailored to control point needs

2/ Double track versions added when

applicable

3/ NS replaces generic signal with six specific signal types that vary in heads and

aspects

iii SunBelts Unit Costs For Signals Components Are

Incorrect

SunBelts approach to estimating the costs for signals components is as flawed as its

approach for determining signals inventory SunBelt primary error is failure to account for

all of the parts necessary to construct complete and functional signals components As

demonstrated below SunBelt omits fundamental items like foundations battery power and

grounding kits for its signals components SunBelt also misstates the costs for two signal

components
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SunBelts omissions of necessary signal component equipment are detailed below

BCP and MCP interface control equipment SunBelts proposed CTC System failed to

include any remote control equipment between the Control Office in Birmingham AL and the

field control points across the SBRR operating system This equipment is necessary for the

communication link to interface between the Control Center and equipment in the field To

remedy this oversight NSs Signal Engineering Experts have supplied the SBRR with

appropriate equipment currently being used on the Norfolk Southern System such as the BCP

Base Communications Package at the Microwave sites and MCP Mobile Communications

Package at each field control point NS engineering experts added these two items to the

Sunbelt CS Estimate NS Reply.xls under the Reply Components and Tabulation Tab

Rows 55 56

Foundations SunBelts opening evidence did not include the cost of signal foundations

needed to erect signals at control points approach signals intermediate signals and crossing

signals SunBelt used quotes from Safetran to obtain unit costs for these components but

Safetran has confinned that foundations are not normally included in its quotes for either signals

or crossing signals See NS Reply WP Email Safetran Foundations.pdf NSs Engineering

Experts developed the cost of signal foundations from an NS AFE made available to SunBelt

during discovery390 and developed labor costs for installation from Interrail.39

Electronic Locks SunBelt materials package for its electronic lock locations did not

include insulated joints pipeline material or labor to connect to the hand throw switch at the

390
See NS Reply WP NS AFE Fill 58.pdf

391

See NS Reply WP Interrail Labor 072612.pdf
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electric lock or track connections Therefore NS Engineering Experts added insulated joints

for electric locks to the overall SBRR insulated joint count

Track Connections SunBelt also omitted Track Connections Near Far for all track

circuits Track Connections are necessary to make the physical connection between the rail and

underground track cable as part of the track circuit NSs Engineering Experts included track

connections for all track circuits i.e signals crossing signals and electric locks NSs

Engineering Experts developed the cost of track connections from an NS AFE made available to

SunBelt during discovery392 and developed labor costs for installation from Interrail.393

Battery/Chargers SunBelt also omitted number of 12 volt battery/charger sets which

are required to provide DC power to wayside equipment such as control points intermediate

signals electric locks detectors crossing signals and AEI locations NS Engineering Experts

added these sets where 12 volt power supply is required to operate signal circuitry using 12

volt source This change is shown in NS Reply WP SunBelt CS Estimate NS Reply Tab

Components Tabulation Row 41 Columns

SunBelt also did not include material and labor cost for 24-volt batteries and chargers for

24-volt battery systems which are necessary to provide 24-volt power to switch machines and

hot box detectors NSs Engineering Experts added these costs using materials cost from

SunBelts own workpapers Radios Page 16 and used the same labor costs as SunBelt used

for
installing the 12-volt batteries and chargers in SunBelt WP SunBelt CS Estimate Tab

Components Tabulation Row 42 Columns E.394

392
See NS Reply WP NS AFE F10635.pdf

See NS Reply WP Interrail Labor 0726 12.pdf

See SunBelt Opening WP SunBelt CS Estimate
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Cables SunBelt did not include the correct cable for connecting AC Power between the

service drop and the equipment shelter AC Service drops are wired for 240 volts which

requires three conductor cable to hook up the two phases and the ground tap NSs

Engineering Experts therefore used 3C6 cable NSs Engineering Experts developed the cost of

cables from an NS AFE made available to SunBelt during discovery395 and used the same labor

cost that SunBelt used for cabling

Grounding Kits SunBelt also did not include grounding kits for signal equipment

shelters Grounding kits are necessary to ground the signal shelter and protect railroad personnel

from electrical shock and to protect electronic equipment from damage due to lightning strikes or

power surges It is critical that the signal equipment shelters have excellent grounding because

the electronic equipment that will be required for the SBRRs signals is susceptible to damage by

foreign current causing failure of the signal or crossing signal system NS Engineering Experts

developed the cost of grounding kits from an NS AFE made available to SunBelt during

discovery396 and developed labor costs for installation from Interrail.397

Derails SunBelt asserts that the derails of the SBRR are pipe connected398 to the main

line switch but does not include material and labor for those pipeline connections Pipeline

connections represent old and unsafe technology that is not feasible for safety reasons and

maintenance cost therefore NS began elimination of pipeline connections back to the main

See NS Reply WP NS AFE F10635.pdf

396
NS Reply WP NS AFE Fl 1056.pdf

See NS Reply WP Interrail Labor 0726 12.pdf

398
Pipe connected or pipeline is system of pipe and pivot points connecting two or more pieces

of movable equipment to act as one so when the primary piece of equipment is moved the other

pieces move in unison
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switch many years ago and started replacing them with separate switch stand and signal

circuitry This decision was driven by the many injuries to railroad personnel when throwing

switch on the mainline that was connected to the derail by pipeline located approximately 350

feet from the switch The obsolescence of pipeline connections to derails is confirmed in

SunBelts derail workpapers which do not include either material or labor costs for the derail

pipeline connection SunBelt opening WP SunBelt CS Estimate SunBelt also misstated the

material unit costs for two items Specifically material unit costs for Power Mainline Switch

Machine 24VDC were shown as $15126 and Manual Mainline Switch Machine were shown as

$16890 which Sunbelt indicated were prices obtained from Alstom See SunBelt Cost

Estimate under the Components and Tabulation Tab Rows 17 NSs review of SunBelts

Radios workpapers did not find the foregoing amounts in the Aistom Quotes at pages 17-18

Those workpapers do show however price quotes of $26000 for the Power Mainline Switch

Machine 24VDC and $21000 for the Manual Mainline Switch Machine NSs Reply evidence

uses those corrected costs from SunBelts opening workpaper Radios Page 19 See NS Reply

WP SunBelt CS Estimate NS Reply

PTC

PTC Wayside System

As discussed SunBelt is correct that the SBRR would have to install PTC system

during the SBRR life That system is required solely because of the presence of TIll traffic on

the SBRRa large portion of which is SunBelts own issue traffic As further demonstrated

above however SunBelts assumption that the SBRR would begin operations with PTC is

impossible and plainly infeasible See III-F-6-a supra Instead the SBRR would begin

operations with CTC system and overlay PTC by December 31 2015 as required by the Rail
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Safety Improvement Act NSs Engineering Experts developed PTC installation costs as

follows

NSs Engineering Experts developed costs for PTC integrated system to be installed at

all wayside control points wayside signals and tunnels Moveable span bridges would be

outfitted in the same way as control points because from signals perspective those bridges are

the same as control points Details of NSs Engineering Experts proposed signal configuration

for the SBRR are set forth in NSs Reply workpapers.399 NSs workpapers also include unit

costs for new components and correct outdated unit costs used by SunBelt SunBelt made

number of unexplained and unsupported adjustments to the NS cost estimates that reduced the

costs of both materials and installation For example although the NS PTC cost detail provided

to SunBelt in discovery contained cost estimates for both standard control points and more

complex and expensive control points at double crossovers SunBelt used only the lower cost for

standard control points SunBelt also excluded necessary antenna tower costs for PTC radio

equipment at wayside interfaces and arbitrarily reduced installation labor by 75 percent

NS Reply WP SBRR Sticks Signal System Design Mark Up.pdf SunBelt CS
Estimate NS Reply.xls Tabs Reply Signal Layout and Reply Signal Typicals
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Table III-F-25

PTC Costs

Table -- Comparison of NS and SBRR Wayside PTC Unit Costs

NS Quoted Cost SunBelt
SunBelt NS Reply

for PTC Per Open NS Reply
Open Cost

Cost
Equipment Item

Typical Single Cost
Cost Share

Interlocking Share

WIU $8000 100% $8000 100% $8000

WIU KIT $1500 100% $1500 100% $1500

GPS $400 100% $400 100% $400

RADIO $3800 100% $3800 100% $3800

TOWER 60 $4400 0% $0 100% $4400

ANTENNA/KIT $7500 100% $7500 100% $7500

ENGINEERED
PLANS $8000 100% $8000 100% $8000

LABOR $25000 25% $6250 100% $25000

TOTAL $58600 $35450 $58600

Source SunBelt CS Estimate NS Reply.xlsx

Where appropriate NS corrected SunBelts unsupported unit cost adjustments for

components that would be deployed in the SBRR PTC system For those components that have

been more recently developed NS Engineering Experts obtained from vendors more current

quotes for newer PTC components All PTC component prices are indexed to the third quarter

of 2015 using vendor-provided price adjustments when possible and otherwise using forecast

of the AARs Material and Supplies Rail Cost Recovery Index

ii PTC IT Costs

NS provided to SunBelt in discovery its estimates of the cost for the information

teclmology components of the PTC system which are shown in Table III-F-26 below
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Table III-F-26

NSs Signal

Engineering Experts reject both adjustments First SunBelt UTCS adjustment per Phil is

arbitrary unsupported and unwarranted Second unlike wayside costs which vary by the

number of miles of PTC installed and the number of wayside components outfitted with PTC

capabilities the IT back office costs are lump sum estimates that are largely fixed and unaffected

by the route miles deployed The lone exception is the cost for the 802.11 buildout which

involves
outfitting points along the right of way with PTC communication capabilities NS

400
SunBelt assumes the SBRR will install PTC over 578 route miles while NS estimates its

actual deployment as 10904 route miles
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Engineering Experts assume the SBRR would incur the same costs as NS for all PTC IT

deployment elements except the 802.11 buildout which has been scaled by the relative SBRR

route miles of PTC versus NSs planned deployment The SBRR PTC IT Deployment costs are

summarized in Table III-F-27

iii PTC Locomotive Costs

SunBelt assumes that the SBRR will incur cost of approximately to outfit

each locomotive with PTC capability NS Engineering Experts accept this figure and apply it to

the number of SBRR locomotives calculated using its reply operating plan

iv PTC Development Costs

Because it is nationwide mandate critical aspect of PTC deployment is

interoperability across railroads which involves the communications links between wayside

equipment locomotive and the network office Effective PTC deployment requires that various
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types of equipment owned by many different railroads must be able to communicate on any track

equipped with PTC Class railroads have spent considerable time and other resources

coordinating on various aspects of PTC deployment to ensure interoperability Radio frequency

for example must be settled in advance so that radio receivers and network equipment can be

standardized for use by all railroads To that end PTC-220 LLC consortium of the UP NS

CSXT and BNSF railroads has purchased licenses to some frequencies in the 220 MHz range

and is actively pursuing acquisition of additional spectrum for operation in congested areas In

addition in 2008 BNSF CSXT NS and UP signed an agreement to establish PTC

interoperability standards for number of critical aspects that include

Development of PTC Standards

Uniform interface standards

Messaging format

Wireless protocol

Braking algorithm

Track database format

Interoperable Hardware Platforms

Waysides

Base stations

Locomotives

Infrastructure Sharing

Utilization of 220MHz frequency spectrum

NS also has initiated its own pilot test project on different sections of existing track

segments on its Piedmont Division The project began in 2005 and currently is in the

development and design phase although some components are being tested Since 2005 NS has
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been able to test and validate various communications components wayside interface units and

switch monitors initial locomotive computer design the track database formatting and

communications coverage In the office NS has tested design versions of software for the Back

Office Server and for UTCS enhancements as well as some of the UTCS enhancements for train

tracking

The NS PTC development effort is substantial and ongoing Table III-F-28 summarizes

NSs estimated PTC development cost both incurred to date and forecast over the remainder of

the projected deployment period
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Table III-F-28

Table III-F-29 shows that NS has spent and plans to spend over one-half billion dollars

on PTC development and related costs in addition to the actual field back office and locomotive
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cost deployment As new entrant without variety of legacy signal and communications

technologies to upgrade or retrofit the SBRR would not need to incur all of the development

costs of the residual NS but it would still encounter substantial development costs

Table 1II-F-29

As Table III-F-29 shows of the in PTC development cost estimated to

be incurred by NS in addition to its actual PTC deployment cost the SBRR would be required to

incur nearly or approximately
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CS PTC Project Costs The TC Green Poleline and ECII/Trakcode projects

represent expenditures required to upgrade and/or modify the NS legacy signal

systems to accommodate PTC Because the SBRR is assumed to build new CTC

system with which to begin operations in 2011 it will not be required to upgrade or

modify any legacy systems and will not incur any of these costs

Other PTC Related Projects OBN stands for On Board Network and is the

communication system package required for the locomotive on board communication

hardware to interface with the PTC based communication network These costs will

vary directly with the number of locomotives that are PTC equipped and are in

addition to the approximately to outfit each locomotive with PTC

capability discussed above under Section III-F-6-b-iii The NS actual OBN costs of

$63 million were divided by the 3411 locomotives NS anticipates outfitting for

PTC401 to derive an OBN cost per unit of approximately $18700 This cost is

multiplied by the number of locomotives required for the SBRR

Leader costs represent the costs NS incurred to equip 500 locomotives with

prototype version of PTC train management computers The earlier vintage train

management computers represent the same type of equipment that will be installed

for each locomotive that is covered by the approximately to outfit each

locomotive with PTC capability discussed above under Section III-F-6-b-iii so the

SBRR will not be required to incur any additional development cost for this item

Other PTC Related Projects GIS is the Geographic Information System component

of PTC that keeps track of the track curve and grade information along the train route

of movement as input to the PTC braking algorithms NS has incurred or projects to

incur $18 million in operating expenses to gather and upload the GIS data into the

PTC related systems for its planned PTC deployment miles The SBRR would be

required to incur the same expenses for its relative share of PTC related mileage

PTC Related Subsidiaries PTC 220 LLC and MCC LLC are companies formed by

consortium of railroads of which NS is part to obtain the required communications

radio spectrum for PTC operations The SBRR as replacement to NS is step jing

into NSs shoes regarding participation in these organizations The SBRR
contribution is calculated based on the relative miles of SBRR proposed PTC

deployment versus NSs planned deployment

PTC Pilot/Development AFEs PTC is still in the development stages In order to

test and refine the PTC technology NS developed two PTC pilot programs on

portions of its network The NS pilot programs began in 2005 and covered 114

mile non-signaled line from Charleston SC to Columbia SC and 108 mile signaled

401
See NS Reply Workpaper 2011-02-10 PTC Cost Estimate NS Reply.xlxs Tab CS

Deployment Cost
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Current AREMA standards suggest that FED placement and spacing requires

consideration of number of relevant factors including the type of defect to be detected the

characteristics of the train traffic and the available locations that are suitable for the installation

of detectors.403 Other factors specific to each line segment would impact the line segments

exposure factor and could be used to focus the detector type and placement best suited to given

line segment Some typical elements are

Passenger Density

Freight Traffic Density Gross Ton Miles

Line Speed

Hazardous Material Mix

Environmental Impact Exposure

Adjacent Property Use

Past Rolling Stock Problems

Physical Characteristics Curves Grades etc

NSs current spacing standard for FEDs is 15 miles standard that NS developed based

on its experience with FED equipment performance and previous history of derailments.404 NSs

Signal Engineering Experts believe this spacing provides for the maximum use of equipment

while still maintaining the safest operation While no specific spacing of FEDs can guarantee

that journal bearing will not fail closer spacing increases the likelihood of detection before

403
See NS Reply WP AREMA Section 5.3.1 FED

404
SunBelt is well aware of this standard which NS disclosed to SunBelt in discovery See NS

Reply WP Criteria and cost NS-DP-HC-18430.pdf Historically NS and predecessor roads

used 20 mile nominal spacing for hotbox detectors employing inboard scan However in recent

years 15 mile nominal spacing was adopted with this spacing believed to provide the best

balance between the risk of bearing failure and installationlmaintenance cost.
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failure becomes derailment NS Engineering Experts selected to use the actual FEDs located

on NS as shown by the NS Track Charts This adoption was driven heavily by the supreme

importance of ensuring the safety of the public and of train crews particularly for trains on

SARR that would carry significant volumes of hazardous materials and other chemicals

NS corrects the inventory of FED equipment in NS Reply WP SunBelt CS Estimate

NS Reply.xls Tab FED Locations

Crossing Signal Equipment

SunBelt evidence of the SBRR crossing signal investment is characterized by the

same flaws as its other signals evidence SunBelt both inaccurately calculates the quantities of

crossing signals required for the SBRR and omits essential equipment NS Engineering

Experts have corrected these errors as explained below

First SunBelts inventory of SBRR crossings is inaccurate.405 SunBelt omitted many

existing NS crossings from the lines the SBRR is replicating without any explanation or

justification for doing so For example SunBelt failed to include 173 crossings on the lines

being replicated by the SBRR See NS Reply WP SunBelt CS Estimate NS Reply.xls Tab

Total Crossings Row Column AD Also the SunBelt included 69 crossings which should

not have been on their list See NS Reply WP SunBelt CS Estimate NS Reply.xls Tab

Total Crossings Row Colunm AC Additionally Notes are located at the bottom of the

Total Crossings List starting at Row 360 which provide comments under Colunm titled as

COM for crossings requiring additional information SunBelt also incorrectly included

crossing from another railroad line that the SBRR is not building See NS Reply WP SunBelt

CS Estimate NS Reply Tab Total Crossing Row 275 Note many of the 69 crossings

405
This inventory can be found in SunBelt Opening WP CS Estimate.xls Tab Crossings
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eliminated from the Total Crossings list were removed due to the crossings being either grade

separated or crossing without active warning devices as denoted under COM Column of

NS Reply WP SunBelt CS Estimate NS Reply.xls Tab Total Crossings

NSs Signal Engineering Experts corrected the errors in SunBelts crossing inventory

The additions and deletions made by NSs Signal Engineering Experts are set forth in NS Reply

WP SunBelt CS Estimate NS Reply Tab Total Crossing NSs Signal Engineering

Experts based their corrections on review of information produced to SunBelt in discovery

including crossing inventory and track charts and publicly available data such as the FRA

Inventory Database and satellite imagery In some limited instances the crossing inventory

maintained internally by NS and produced to SunBelt in discovery did not contain sufficient

detail to determine the precise makeup of the crossing protection components in those limited

instances review of track charts and public information enabled NSs Engineering Experts to

identify specific crossing components more accurately In short SunBelt engineers appear to

not have performed due diligence in determining the number type or location for crossings with

active warning devices on the proposed SBRR lines most of which could have been identified

with review of the NS Track Charts

Second SunBelt omits essential equipment from its crossing design Most significantly

SunBelt ignored the costs for unidirectional equipment understated the necessary flashing light

pairs and omitted cantilever signals

Unidirectional Equipment SunBelts first major equipment design error is its omission

of unidirectional equipment at locations where train signal insulated joints are present within the

approach to the crossing Because detection equipment track circuitry from the crossing

terminates at the insulated joints using ordinary crossing equipment at locations near train signal
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insulated joints would unacceptably reduce the approach distance to the crossing and shorten the

warning time For this reason another piece of detection equipment usually referred to as

unidirectional must be installed on the opposite side of the insulated joints from the crossing

The unidirectional completes the approach circuitry to the termination shunt and allows the

crossing signal approach circuitry to be extended to the necessary length to provide sufficient

warning Unidirectional equipment is mandated by FRA Regulations See NS Reply WP FRA

Regulations 234.223 234.225.pdf Unidirectional equipment provides the necessary

functionality to facilitate mandated FRA regulations requiring minimum warning time of 20

seconds for Rail/Highway Grade Crossing Warning Systems and that gates shall assume

the horizontal position at least five seconds before arrival of normal train movement through

the crossing Construction of unidirectional equipment typically involves installation of another

shelter with electronic detection equipment circuitry and batteries track connection is made

between the unidirectional detection equipment and track to complete the necessary approach

distance for the crossing Track detection information is calculated at the unidirectional location

and circuit is sent back to the main crossing detection equipment at the crossing via

underground cable so the grade crossing warning devices can be activated to provide the

appropriate required warning time

NSs Engineering Experts developed material costs for single-track and multi-track

unidirectional locations from AFEs made available to SunBelt in discovery406 and developed

labor costs from SunBelt own estimate for predictor hut installation.407 In an effort to

minimize the number of unidirectional shelters when group of crossings were in close

406
See NS Reply WPs NS AFE F10635.pdf and NS AFE F10460.pdf

407
See SunBelt Opening WP SBRR CS Estimate Rows 12 13 Columns
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proximity to each other with overlapping approaches NSs Engineering Experts would select

unidirectional for the affected crossing farthest from the insulated joints and use one shelter to

provide unidirectional circuitry for all crossings between it and the insulated joints Also where

possible an effort was made to include the wiring of the unidirectional into the shelter at the

crossing to eliminate the use of another shelter

Flashing Light Pairs As detailed in NS Reply WP SBRR Crossings NS Reply Tab

Total Crossings significant portion of the crossing signal locations are required to have

several flashing light pairs to provide warning to vehicles approaching the crossing from

differing approach directions as determined by the Road Authority with regulatory or

jurisdictional authority See 49 C.F.R 234.5 discussing flashing lights on active highway-rail

grade crossing warning systems SunBelts CS Estimate provided for only single Front and

Back Flashing Light unit in those locations and this reduction in grade crossing protection

equipment is not supportable NSs Engineering Experts developed material costs for this item

from an NS AFE made available to SunBelt during discovery408 and developed labor costs for

installation from Interrail.409

Cantilever Signals Many of the crossing signals on the NS routes replicated by the

SBRR are cantilever signals SunBelt failed to account for this fact even though the crossing

inventory produced by NS in discovery plainly identified cantilever locations.410 The existing

NS cantilever signal arms on the SBRR routes range in length from approximately 14 feet up to

40 feet Rather than using numerous extensive site visits to ascertain the specific length of each

408
See NS Reply WP NS AFE Fl 158.pdf

409
See NS Reply WP Interrail Labor 0726 12.pdf

410
See NS Reply WP Crossing Inventory at FLASHOVR Colunm AD
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cantilever arm NSs Engineering Experts derived 26 foot cantilever arm as an conservative

average See NS Reply WP SunBelt CS Estimate NS Reply NSs Engineering Experts

developed material costs for the cantilever signal from an NS AFE made available to SunBelt

during discovery41 material costs for the cantilever foundation from another AFE made

available during discovery412 and labor costs for installation of the foundation and signal from

interrail.413

Underground conduit SunBelt also did not include conduit for running underground

cable under roads or track to protect the cable and allow for easier installation or replacement

Conduit is necessary to protect underground cable when installing cable under tracks or roads

because cable in these areas is subject to significant vibrations and additional weight Over time

cable that is exposed to these additional forces can be damaged by rocks or sharp objects in

direct contact with the underground cable causing failure or misrepresented signal indication

Moreover most road authorities will not allow the road or highway to be cut to install cable

therefore it is standard practice for conduit to be pushed under road when cable is installed

under that road.414 Conduit also is used when cable crosses trestles or bridges In the experience

of NSs Engineering Experts if conduit is not used in these areas then additional clean fill or

sand has to be acquired to be placed below and over the cable before back filling NSs

Engineering Experts developed material costs for conduit from an NS AFE made available to

See NS Reply WP NS AFE F10051.pdf

412
See NS Reply WP NS AFE Fl 1056

413
See NS Reply WP Interrail Labor 0726 12.pdf

414

See NS Reply WP Conduit Declaration.pdf
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SunBelt during discovery415 and used SunBelts labor costs for installing cabling as reasonable

proxy for installing conduit It should be noted that if SunBelt chooses to not use Conduit then

additional labor and material will need to be added for permitting cutting repairing and

providing traffic control at each road crossing where cable will need to be installed through the

crossing

Termination Shunts SunBelt also ignored the need for termination shunts for crossing

predictor equipment Termination shunts are necessary to terminate electronic train detection

circuitry for crossing signals and to establish the approach distance as required by FRA

regulations Termination Shunts usually are ordered separately due to variance of frequencies

SunBelt similarly ignored the need for track connection kits for termination shunts which are

necessary to make the physical connection between the termination shunt and the rail and

termination shunt cover assemblies which are necessary to protect the termination shunt located

between the tracks at the end of the approach NSs Engineering Experts developed material

costs for termination shunts track connection kits and termination shunt assemblies from NS

APEs made available to SunBelt during discovery416 and developed labor costs for installation

of these components from Interrail.417

Cabling Cable for crossing signal equipment was estimated on typical cable run

between the Equipment Shelter and outside equipment breakdown for the typical cable run is

listed in the NS Reply WP SunBelt CS Estimate NS Reply.xls Tab Reply Signal Typicals

Lines 46 to 53

415
See NS Reply WP NS AFE F10635.pdf

NS Reply WPs NS AFE F10051.pdf NS AFE F10460.pdf

417
See NS Reply WP Interrail Labor 0726 12.pdf
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Communication System

NS accepts SunBelts costs for material and installation for the SBRR Communications

and Microwave Systems

Hump Yard Equipment

The hump yard located on the SBRR will require integrated switching and control to

perform its required functions NS Signal Engineers relied on actual NS costs for fully

operational hump yard switch system at Bellevue OH and scaled the costs to represent the

SBRRs hump yard Details are set forth in NS Reply WP SBRR Reply Hump Yard

Equipment.xlsx See NS Reply WP Bellevue OH Proposed PCS for Additional 38 Class Tks

Signal Costs AFE-11-5992.pdf and Bellevue New Yard Material Pricing.xls The total cost

to equip the hump yard with integrated switching is $24.7 million

Buildings and Facilities

Based upon their review of SunBelts Opening Evidence Section Ill-F and related

workpapers including SunBelt Opening WP SBRR Facilities Cost.xlsx NSs Engineering

Experts have found that the cost and size of the buildings and facilities that SunBelt proposes

often are difficult or impossible to determine or verify because of numerous ambiguities

discrepancies obvious errors incorrect spreadsheet formulas or missing pertinent information

Additionally the cost estimates included in SunBelts opening workpaper SBRR Facilities

Cost.xlsx are unorthodox in organization and logic i.e they do not follow industry standards

making them difficult to comprehend Nevertheless NSs Engineering Experts reviewed

SunBelts Opening Evidence and determined that the buildings and facilities designs and costs

are inadequate and erroneous for number of reasons explained below NSs Engineering

Experts developed costs for those same buildings and facilities to correct SunBelt errors
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The type size and dimensions of many of the SBRRs reply buildings and facilities were

determined by the operating plan developed by NS for the SBRR the Operating Plan and

provided to NSs Engineering Experts by the NS Operating Witnesses NSs Engineering

Experts then built out the relevant buildings and facilities to include all of the necessary cost and

design features based on historic sample projects price quotes from suppliers R.S Means cost

data and other standard and reliable sources For buildings and facilities that were not directly

derived from the Operating Plan NSs Engineering Experts independently designed the

respective buildings and facilities to meet the RRs needs and built out the buildings and

facilities with the necessary cost and design features again based on historic sample projects

price quotes from suppliers R.S Means cost data and other reliable data sources Whether the

design of particular building or facility was dictated by the Operating Plan or independently

designed by NSs Engineering Experts and whether the cost data was derived from historic

sample projects price quotes from suppliers or R.S Means cost data is indicated in each

respective section below All cost data were indexed to appropriate 2011 costs and are supported

by work papers as referenced in each section

NSs evidence regarding the cost of the SBRRs buildings and facilities is sponsored by

NS witness Mark Peterson Mr Peterson is Vice President and Architect at STV with more

than 25 years of experience in the design and oversight of new and renovated transportation

facilities His transportation work has included master planning programming and design for

all types of facilities for Class railroads and transit agencies Mr Petersons qualifications are

further detailed in Section IV

Headquarters Building

NS rejects SunBelts design and costs for its headquarters building as fatally flawed and

unsupported In its narrative SunBelt explains that the SBRR headquarters building assumed to
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be in Birmingham AL is two story structure with total of 19365 square feet SunBelt states

that the square foot cost for the building is derived from the R.S Means on line square foot

calculator for building structures of this kind and references its opening workpaper SBRR

Facilities Cost.xlsx Tab HQ Bldg SunBelt Opening at III-F-40 SunBelt underestimated the

number of SBRR employees that would occupy the headquarters building The SBRR

headquarters in Birmingham would need to accommodate 180 SBRR employees These include

67 operating management and supervisory personnel 89 general and administrative personnel

and 24 engineering headquarters personnel.418 To develop the headquarters building size needed

to accommodate all of the SBRR headquarters personnel NS calculated SunBelts average

square footage per headquarter employee based on SunBelts assumed opening headquarter staff

of 51 and its calculated headquarter size of 19365 square feet which is 380 square feet per

employee NS multiplied that figure by the SBRR headquarters personnel count determined in

Reply sections III-C-3 and of 180 SBRR employees to arrive at headquarters building size of

68400 square feet

As with all buildings designed for the SBRR based on square footage needs NSs

Engineering Experts started with R.S Means Square Foot Costs 2012 edition and selected the

building type most closely resembling the building type in question Using the R.S Means

Costs per square foot of floor area table associated with each building type NS Engineering

Experts selected square foot cost based on the requisite size of the building footprint and

perimeter linear feet number of stories and story height NS Engineering Experts then

adjusted the base square foot costs by adding or deducting cost factors as is recommended by

R.S Means For example NS engineering experts deducted the architects design fee from the

418NS Reply Workpaper HQ Staff.xlsx
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square footage costs dictated by R.S Means because NS evidence applies separate architects

design fee NS Engineering Experts also added specific cost items to the estimates that the

R.S Means Square Foot Costs table did not include For example R.S Means Square Foot

Costs tables do not include lockers or fixed furnishings such as corkboards and white boards

NSs Engineering Experts did not add costs to the R.S Means square footage costs to the extent

such costs were separately accounted for elsewhere in NS evidence such as mobilization costs

and other costs for contractors general conditions

For the headquarters building NSs Engineering Experts used R.S Means M.460

Commercial/Industrial Institutional Office 2-4 story square foot cost data to determine the

cost of 68400 square foot building and used the following design parameters 3-story

building with equal square feet per floor an approximate footprint of 100 feet by 232 feet

concrete block structure with face brick cladding and steel joists This type of structure is

extremely durable419 yet more economical than steel frame structure Specific and critical cost

items were then added to the estimate such as closed circuit television CCTV systems

computer access flooring back-up generator upgraded and redundant HVAC waterless fire

suppression system such as FM200 in sensitive areas uninterruptable power supply UPS420

and lockers

419 As recommended by AREMA Manual for Railway Engineering 2011 edition vol ch.6

section 1.3.4 this type of structure is extremely durable and requires relatively minimal

maintenance For example this proposed building would not need to be tented and fumigated

for termites causing extreme disruptions to RR operations as opposed to wood framed

building The proposed construction type is also conmion

420NS has provided the headquarters with specific and critical items as recommended by

AREMA Manual for Railway Engineering 2011 edition vol ch.6 See sections 2.4.2 11.4.5

for computer access flooring sections 2.7.1 11.4.6 for electrical considerations section 11.4.3

for HVAC considerations and sections 2.8.2 11.4.4 for fire protection
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In general NS accepts SunBelt site construction unit costs for the headquarters

building However SunBelt understated or omitted the cost of certain site construction items

NSs Engineering Experts started with SunBelts site construction unit costs and added the

understated or omitted items For example SunBelt assumed that the headquarters building

would require single fire hydrant However based on the headquarters buildings 100 feet by

231 feet footprint and typical hose-pull limits of 150 feet in any direction four fire hydrants

would be required to fully cover the headquarters building and comply with the applicable fire

code SunBelt also excludes costs for other site items such as gates electrical transformer and

pad and parking lot striping for the 110 stalls that they provide Using R.S Means cost data

NSs Engineering Experts developed costs for these additional items

Through the process outlined above NSs Engineering Experts developed total cost of

the headquarters building of $9.4 million See NS Reply WP NS Reply WP SBRR Building

Unit Costs Tab Headquarters and NS Reply WP 12 STV Facilities Cost Exhibits.pdf at 9-

14 for details

Fueling Facilities

Fueling Platforms

SunBelt assumed that the SBRR hump yard in Birmingham will have fixed fueling

facility capable of fueling only one locomotive at time At smaller facilities SunBelt assumed

locomotive fueling by truck directly to locomotives Based on the Operating Plan however the

SBRR would require two fixed fueling facilities one at the Birmingham hump yard and the other

at the New Orleans flat yard See NS Reply WP SBRR Facilities List NS Reply.xls Tab

Facilities Cost Columns and

Although SunBelt provides little support for its assumed components and list prices NS

accepts SunBelts base cost for single locomotive fueling station ofjust over $350000 as
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starting point42 with the addition of specified costs for missing components using bid costs

from locomotive fueling projects in Stockton California San Bernardino California and

Tacoma Washington see NS Reply workpapers Schedule of Quantities and Prices Flintco

Revised.pdf EMF Bid Comparison.xls and Basis of Design Report.pdf respectively

For example SunBelt did not include hose reels for fuel delivery at the SBRR fueling

stations Hose reels would be required to allow for the manipulation of the size and weight of

required hoses and to prevent tripping hazards SunBelt also excluded overhead service

platforms required to distribute fuel lube oils and other utilities to the fueling platform

Overhead service platforms are cheaper and therefore preferable alternative to doublewal1ed

pipe that otherwise would be required to run hydrocarbon liquids underground which SunBelt

also failed to provide for SunBelt also failed to include platform mounted fuel cranes and fuel

management systems required to track fuel consumption at the fueling stations All of these

required elements were costed and added to the cost per locomotive fueling station developed by

SunBelt See NS Reply WP SBRR Shop Unit Costs.xls Tab Fueling Platform

Locomotive Repair Facilities

SunBelt assumes the SBRR will have locomotive repair facility at its Birmingham

yard422 and presented cost of $700000 for the facility including facility tools.423 NS agrees

that this facility would be required but rejects the designs and costs proffered by SunBelt

because the facilities and equipment specified by SunBelt would be inadequate to service the

SBRR locomotives

421

fueling station is spot along the fueling platform that can accommodate one locomotive

422
SunBelt Opening at III-F-4

423
SunBelt Opening Workpaper SBRR Facilities Cost.xlxs Tab Major Cell J50 J5
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Locomotive repair facilities generally cost in the range of $350 to $400 per square foot

not the $11.94 per square foot424 assumed by SunBelt.425 In general SunBelts costs for the

SBRR locomotive repair facilities were derived from values and sources that are incomplete

and not representative of the structures required to accommodate heavy locomotives and shop

equipment NSs Engineering Experts on the other hand derived the size and design of the

SBRRs locomotive repair facility based on the requirements of the Operating Plan and based on

industry standards for length and configuration of repair tracks and activities performed on each

such track See NS Reply WP SBRR Facilities List NS Reply.xls Tab Facilities Cost

Column The locomotive repair facility was then outfitted with necessary utility systems

equipment and architectural structural and industrial systems to create fully functional shop

NSs Engineering Experts based the SBRRs locomotive repair facility on NSs Locomotive

Shop in Linwood which is typical of smaller shop sized to the needs of the SBRR

The proposed shop is 140 60 or 8400 square feet Locomotives would be serviced on

two tracks one of which includes drop table The shop floor area is covered by 10-ton bridge

crane to facilitate movements of heavy components Shop work includes scheduled FRA

maintenance and heavy repairs The shop would not perform wheel truing services

SunBelts proposed locomotive shop design was derived from proposal by pre

engineered building manufacturer that clearly states it provides the building superstructure only

frame and siding with framed openings for doors and windows but no doors or windows

424
SunBelt Opening Workpaper SBRR Facilities Cost.xlsx Tab Major Cell F50

$12.03/SF multiplied by cost index to 3Q11 of 0.992

425
See e.g NS workpapers Schedule of Quantities and Prices Flintco Revised 09.29.11 .pdf

EMF Bid Comparison.xls and Basis of Design Report.pdf respectively
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themselves.426 SunBelts proposed eave height of 25 feet also is inadequate to accommodate

overhead cranes required to lift and move heavy locomotive components and instead would have

to be at least 44 feet to accommodate these cranes.427 The shop footprint dimensions proposed

by SunBelt also are too small to efficiently work on locomotives Engineering standards for

locomotive shop design dictate that track lengths for locomotive shops should be based on

locomotive length plus 15 feet at either end This added clearance on both ends anticipates that

locomotives often will be equipped with front and rear end assemblies that also require

maintenance as well as allowing room for mechanical crews to access the front and rear of the

locomotive for work on coupler and air brake components and to allow forklifts and other

equipment to pass on either side of stationed locomotives

The foundation for major locomotive shop typically constitutes the single largest

expense for construction of the facility due to the need to accommodate extreme locomotive

weights the complexity of constructing the various service and equipment pits and the number

of embedments required to support tracks and other equipment in the building The cost for

track in each facility as assumed by SunBelt does not take into account these requirements nor

does it take into account that approximately 50% of the track necessarily would be very

expensive elevated pedestal track or direct fix or embedded rail

According to NSs Facilities Engineering Experts supporting two spots for heavy

locomotive maintenance would require the aforementioned drop table at one end of the repair

track with the balance of the track in
pit configuration with pedestal track to allow for access

to all locomotive components The second track in the shop would be embedded rail and would

426
SunBelt Opening Workpaper Locomotive Shop.pdf

427
See NS Reply WP Crane Height in Loco Shop.pdf
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or for trainwasher which based on Mr Petersons experience typically includes separate

equipment track and utility distribution costs See NS Reply WPs SJRRC Floor Plan.pdf and

Schedule of Quantities and Prices Flintco Revised.pdf at NSs Engineering Experts

developed costs for the addition of all of these required elements See NS Reply WP SBRR

Shop Unit Costs.xls Tab Locomotive Shop

Car Repair

Major Car Repair Facility

SunBelt assumes that all freight cars would be acquired through full service leases and

that the SBRR would not need car repair facilities This assumption fails to consider the SBRR

responsibility to repair cars owned by foreign carriers that are bad ordered while on the SBRR

system In some early SAC cases the Board declined to include costs for car repair facilities on

SARRs instead assuming that the SARRs exclusively would use cars serviced by others In

most of those early cases the SARRs at issue were coal-only carriers and many of the coal cars

were privately owned However the SBRR provides extensive carload service in interchange

with NS and all other Class carriers meaning that significant number of foreign cars will

move over the SBRR network In fact the SBRRs interchange agreements i.e NS

interchange agreements that the SBRR would assume as well as AAR standards would require

the SBRR to repair foreign carriers cars to the extent necessary while on the SBRR network

Car repair shops would be essential for the SBRR to discharge this responsibility

Based on the Operating Plans requirements the SBRR will require major freight car

repair facility at Birmingham To determine the cost of this major car repair facility NSs

Engineering Experts reviewed NS car repair facilities to determine appropriate size parameters

for the SBRR and determined that NSs Kansas City car repair facility would be appropriate See

NS Reply WP Kansas City Car Repair Facility Template for SBRR Birmingham Car Repair
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Facility.pdf The Kansas City car repair facility is roughly 25000 square feet with three

through tracks and one release track and is supported by 6000 square feet of office welfare and

warehouse space.43 Using these dimensions NSs Engineering Experts selected pre

engineered building as the basis for the SBRR car repair facility with insulated metal panel

siding concrete block protection and height of nine feet Car repairs within the ear repair

facility would be performed on three tracks facilitated by system of portable jacks on thickened

concrete slabs overhead and jib cranes and associated tools One of the three tracks will be

fitted with fall protection to permit repairs when worker is elevated more than six feet above

the floor surface as dictated by industry standards for safe car repair operations Cf 29 C.F.R

1926.501 b2 requiring fall protection for employee walking on surface six feet or more

above lower level

Both the car repair facility itself and the associated warehouse area employ high-bay

structures to provide clearance for crane lighting ventilation equipment and high-bay storage

common in car repair facilities See NS Reply WP SBRR Shop Unit Costs.xls Tab Car

Repair

ii Freight Car Repair Tracks

SuniBelt assumes that the SBRR would include repair-in-place RIP tracks at four yard

locations SunBelt Opening Workpaper SBRR Yard Matrix.xlxs In contrast NS developed

individually the number location and length of each RIP track as dictated by the needs of the

Operating Plan NS Reply Workpaper SBRR Yard List NS Reply.xlxs

Although SunBelt included cost for the track itself it did not include other necessary

costs for tools and parts storage pole mounted work lighting welding outlets or compressed air

430
See NS Reply WP Kansas City Car Repair Facility Template for SBRR Birmingham Car

Repair Facility.pdf
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stations or canopy for covered work areas Based on the Operating plan NSs Engineering

Experts developed costs for 540 lineal track feet canopy required for Birmingham and 180

lineal track feet canopy required for the three other RIP track facilities identified in the NS reply

yard list To allow efficient movement of parts tools and personnel RiP tracks need paved

roadways on each side of the track Concrete jacking pads to feet wide on each side of the

track are provided to lift and service the cars when needed Details of these RIP track elements

are set forth in NS Reply WP SBRR Building Unit Costs.xls Tab RIP Canopy NS Reply

WP 12 STV Facilities Cost Exhibits_.pdf at 23-28

Crew Change Facilities

NS rejects the number of crew change facilities proposed by SunBelt and replaces it with

number of facilities derived from the Operating Plan Accordingly crew change facilities were

developed at all hump and six additional flat yards where SBRR crew changes would occur See

NS Reply WP SBRR Facilities List NS Reply.xls Tab Facilities Cost Columns and

SunBelt developed two separate costs for SBRR crew change facilities one for minor

facility comprising 1400 square feet and one for major facility comprising 2240 square feet

NS accepts the proposed sizes of SunBelt crew change facilities but rejects SunBelt costing

assumptions and calculations SunBelts building costs are based on only prefabricated metal

building shell with no interior walls See SunBelts Opening Workpaper Yard-Crew

Building.pdf Critical and costly omissions from SunBelts crew change facilities include toilet

facilities showers storage and file rooms interior lighting electrical outlets and switches data

and phone outlets and cabling HVAC systems office partitions and drywall interior and

exterior doors ceilings and interior finishes such as carpet rubber base sheet vinyl tile paint

windows and simple cabinetry SunBelt also omitted furnishings fixtures and equipment

FFEitems such as mini-blinds cork boards dry-erase boards refrigerators and microwaves
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that are typical for such facilities Beyond the building shell itself SunBelt proposed

foundation costs are unrealistically low and do not provide costs for an electrical transformer

serving the building or for concrete equipment pads for the transformer and AC condensers

To determine the cost of SBRR minor and maj or crew change facilities NS Facilities

Engineering Experts used R.S Means M.455 Commercial/Industrial Institutional Office

story square foot cost data assuming the buildings to be constructed of wood stud wood truss

and wood siding Crew change facilities can be constructed of different materials including

PEMB as SunBelt proposes or the common concrete block type buildings used at many railroad

yards NS compared the costs for typical crew change facility constructed with wood frame

PEMB and concrete block and determined that the concrete block construction typically used by

Class railroads is the most costly per square foot It is also the most durable The comparison

showed that the cost for both wood frame and PEMB structures were comparable with the wood

frame cost slightly below that of the PEMB As result of this comparison NS Facilities

Engineering Experts adopted the use of wood frame structures See NS Reply WP 12 STY

Facilities Cost Exhibits.pdf at 49-56 for cost comparison Similar to the headquarters building

the cost for both the minor and major crew buildings was derived using the R.S Means Costs

per square foot of floor area table for calculating base square foot cost adjusted as described

in the discussion of the headquarters building Specific and critical cost items added to the NS

cost estimate include lockers break room appliances431 and others itemized on NS Reply WP

SBRR Building Unit Costs.xls Tab Crew Change in conjunction with NS Reply WP 12

STV Facilities Cost Exhibits.pdf at 15-17

431 NS has provided the certain common welfare spaces and amenities as recommended by
AREMA Manual for Railway Engineering 2011 edition vol ch.6 sections 2.3.5
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The NS Reply operating plan specifies the need for separate structure similar to the

major crew change facility at the Birmingham hump yard to accommodate locomotive and

freight car mechanical staff Requirements for mechanical staff are similar to those for crews

and include lockers showers break rooms and other facilities Therefore NS Engineering

Experts add second major crew change facility at Birmingham to accommodate the mechanical

personnel432 See NS Reply WP SBRR Facilities List NS Reply.xls Tab Facilities Cost

Columns and

Yard Offices

SunBelt used the same design and cost assumptions for SBRR yard offices it used for

SBRR crew change facilities Accordingly NSs criticisms of SunBelts crew change facility

costs apply equally to SunBelt yard office costs Unlike crew change facilities however NS

Facilities Engineering Experts also reject SunBelt proposed sizes for yard offices as inadequate

to support SBRR operations under the Operating Plan Instead NSs Engineering Experts base

yard office sizing on facilities existing on the NS system today which NSs Operating Witnesses

determined to be appropriately sized for efficient SBRR operations See NS Reply WP SBRR

Facilities List NS Reply.xls Tab Facilities Cost Columns and

NSs Engineering Experts determined the NS yard office building at Croxton Yard

Jersey City NJ at 6800 square feet is representative of the typical major yard office that would

be required by the SBRR For minor yard office buildings NSs Engineering Experts

determined that the NS yard office building at Gang Mills NY at 3300 square feet is

representative of the typical minor yard office that would be required by the SBRR The NS

432 AREMA Manual for Railway Engineering 2011 edition vol ch.6 sections 1.2.6.6

acknowledges that different uses and operations require distinct separation This separation can

also be achieved by completely separate buildings which NS proposes and which is common
with many railroads There are advantages to separate buildings as inferred by section 2.2.1
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reply operating plan requires major yard office facility at the Birmingham hump yard and

minor yard offices at Meridian New Orleans Selma and McIntosh flat yards

As with crew change facilities NSs Engineering Experts used R.S Means M.455

Commercial/Industrial Institutional Office story and the associated Costs per square foot

of floor area table to determine the cost data The same approach was used to add and deduct

costs based on size perimeter etc Refer to NS Reply WP 12 STV Facilities Cost Exhibits.pdf

at 15-17 in conjunction with NS Reply WP SBRR Building Unit Costs.xls Tab Yard

Office for documentation of these costs

MOW Buildings

Similar to NS criticisms of the crew change facilities SunBelt costs for the MOW

buildings entirely neglects the interior build-out Accordingly NS rejects the costs proposed by

Sunbelt The following are additional reasons why NS rejects Sunbelts cost and design

assumptions of the MOW buildings

SunBelts narrative states that its MOW buildings for the SBRR are similar in office space

and design to the crew change facilities with smaller interior and with additional area for garaging

certain vehicles and storing MOW supplies SunBelt Opening at llI-F-42 NSs Engineering Experts

were however unable to find any cost details of SunBelt development of maintenance of way

buildings in its workpapers.433

SunBelt assumed 1400 square foot structure would be sufficient to house

maintenance of way crews iigarage MOW vehicles and iii store materials equipment and

parts But there simply would not be enough space in 1400 square foot structure to

Having failed to support its evidence of these costs on Opening SunBelt is precluded from

doing so in its Rebuttal Evidence See e.g SAC Procedures S.T.B at 445-46 Xcel STB
Docket No 42057 at served Apr 2003
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accommodate all of that equipment materials crews and activity NSs Engineering Experts

compared SunBelts proposed 1400 square foot structure with NSs existing maintenance of

way building in Mount Vernon IL which is designed and used solely to house MOW crews no

storage The Mount Vernon building for maintenance crews alone is 1530 square feet

Vehicle material and equipment storage is provided in separate building Plainly SunBelts

MOW building sizing is inadequate and infeasible Combining the crew and storage area to

accommodate all of the necessary MOW crews equipment parts and materials dictates that each

SBRR maintenance of way facility would have to be in the range of 3000 to 3500 square feet

Moreover in the experience of NS Facilities Engineering Experts it is standard practice

for rail carriers to provide storage areas for maintenance of way track gangs separate and apart

from storage areas for communications and signals maintainers in order to protect the sensitive

electronics equipment of the communications and signals department from heavy-duty track

materials used by maintenance of way track gangs.434 This separation requires additional space

See Two-Person Signal Maintainers Building infra at Section III-F-7-i-e

Although an adequately sized MOW building for the SBRR should be at least 3000

square feet NS Engineering Experts conservatively assume 2240 square foot MOW

building.435 This is the same size used by SunBelt for major crew change facilities.436 NSs

Engineering Experts used the same Means base square foot costs used for the major crew

AREMA guidelines recommend that electronic parts be located in secure and separate area

See AREMA Manual for Railway Engineering 2011 edition vol ch.6 sections 9.3.11.d

Similar to maj or crew change facilities NS Facilities Engineers have used Means

M.455 Commercial/Industrial Institutional Office story square foot cost data to determine

the cost of maintenance of way facilities based on the following design scenario Wood
construction of 2240 SF building with 35x64 footprint

436
See SunBelt Opening at l1I-F-42
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change facilities Refer to NS Reply WP 12 STV Facilities Cost Exhibits.pdf at 15-17 in

conjunction with NS Reply WP SBRR Building Unit Costs.xls Tab MOW field for

documentation of these costs

Site Costs Some of the MOW buildings are located in yards and therefore the

corresponding site costs are covered in their accompanying corresponding yard estimates

However as indicated in the Operating Plan some MOW buildings will be located on the

railroad system as standalone facilities not associated with yard See NS Reply WP SBRR

Facilities List NS Reply.xls Tab Facilities Cost Column Such stand-alone MOW

locations would require site development and therefore site cost estimates NS Engineering

Experts have developed costs for such additional site development See NS Reply WP SBRR

Building Unit Cost.xls Tab MOW Because SunBelt has neglected to include cost for site

development the NS site estimate is derived from SunBelts headquarters site cost estimate.437

In addition to standard MOW building NSs Engineering Experts developed additional

costs for one other type of necessary MOW building mechanic facilities to service MOW high

rail vehicles small machines and other mechanical tools and equipment.438 This is significant

item and is required for fully functional MOW department but SunBelt failed to account for

such necessary facilities See e.g 49 CFR 214.531 214.533 The Operating Plan

determined the number of MOW vehicle mechanic shops that the SBRR would require See NS

Reply WP SBRR Facilities List NS Reply.xlsx Tab Facilities Costs Column NSs

SunBelts headquarters building assumes site construction cost to accommodate 110 parking

stalls Its MOW building is based on 10 parking stalls spaces for the personal autos of 4-6

staff plus MOW vehicle parking Therefore the MOW site base cost is 9% 10/110 of the

headquarters site cost

438
See AREMA Manual for Railway Engineering 2011 edition vol ch.6 sections 9.1 .1 9.1.3

9.1.6

III-F-25



PUBLIC VERSION

Engineering Experts have provided cost for these necessary shops based on R.S Means M.290

Garage Repair and the associated Costs per square foot of floor area table.439 For this

building type specific R.S Means additive items have been included to account for the service

hoist air compressor system lube dispenser and other items needed for fully functional

mechanic shop.44 See NS Reply WP 12 STV Facilities Cost Exhibits.pdf at 18-19 for details

For site costs related to these buildings the same basis as is used for the MOW building

described above is provided See NS Reply WP SBRR Building Unit Costs.xls Tab MOW

Mech for details

Because of the deficiencies and omissions discussed above NSs Engineering Experts

developed costs for MOW facilities that would be adequate to meet the needs of the SBRR

Wastewater Treatment

SunBelt includes cost of $0.9 million for oil/water separators to handle runoff from

various work by-products e.g oil before reaching the public sewer system According to

SunBelt under this arrangement the SBRR would send effluent to an oil/water vaporizer which

would produce dry powder for easy disposal SunBelts description and estimate of costs of

handling these by-products is insufficient As noted in SunBelts opening evidence SunBelt WP

Oil-Water Evaporator.pdf the oil/water separators proposed by SunBelt can only handle ten

gallons per hour of effluent In comparison the volume of runoff from shop industrial processes

often is substantially more than ten gallons per minute.44 This is particularly true when

439NS cost is based on 1-story 2400 square foot building with 40 foot by 60 foot footprint

This will allow adjacent service bays at 20x40 plus one additional bay at 20x40 for small

office parts storage and large tools area

440
These are typical items in small MOW mechanic facility See AREMA Manual for

Railway Engineering 2011 edition vol ch.6 sections 9.2.1 9.2.4 9.3.5

441
See NS Reply WP Pressure Washer Outflow.pdf
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locomotive or car components are being washed prior to repair Adequate water quality must be

achieved before effluent water may be discharged to any public or private sewer system This

includes effluent from shop processes and those from trainwashers and stormwater runoff from

unprotected areas such as locomotive fueling and service platforms To determine the cost of

SBRR wastewater treatment facilities NSs Engineering Experts considered the number of

locomotives in shop the wastewater output from trainwashers and the uncovered areas at

locomotive fueling and service areas and matched them to oil/water separator systems that could

manage the volume of effluent water that SBRR facilities would generate Because of the

pollutants found within these industrial areas these units employ filtration media and other

technologies specifically designed to assure water quality at the point of discharge See NS

Reply WP SBRR Shop Unit Cost.xls Tab Locomotive Shop Lines 49 to 54

Other Facilities/Site Costs

The other facility and site costs category includes variety of site preparation

drainage and other infrastructure and accessories costs for yards and other facilities The

Operating Plan determined the SBRR would need various yard and facility types consisting of

one hump yard six classification yards three small and three medium fifteen industrial support

facilities two small intermodal facilities and one small auto facility Each of these yard and

facility types was based on an existing NS yard or facility that met the size dimensions required

by the Operating Plan.442 See NS Reply WP SBRR Facilities List NS Reply.xls Tab

Facilities Cost Columns to AD

442
Templates developed by Operating Witnesses for all buildings and facilities are in NS Reply

WP 111-B-Folder Building and Facility Templates and NS Reply III-F-7 WP Folder Including

among those templates are the typical yard configuration for small and medium flat switch

yards industrial sidings and hump yards Yard_Template_l_Small_Flat.pdf

YardTemplate_2MediumFlat.pdf Yard Template3Hump.pdf Industrial Support

Typical.pdf Intermodal facilities Small Intermodal Facility.pdf Autoramp facilities
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SunBelt understated the amount of paving that would be required for the SBRR facilities

SunBelt assumed the SBRR would pave only the access to the yard leads and the public way

SunBelts evidence thus failed to provide for paving for parking lots necessary for yard shop

and transportation employees NSs Engineering Experts have developed quantities and

associated costs for perimeter roadways at typical flat and hump yards of varying sizes by

referencing the proxy template yard types as shown in NS Reply workpaper 09 Yard Lighting

and Roadway Quantities.pdf

Using aerial photos of the template yards and facilities NS Engineering Experts

developed perimeter roadways parking lots at facility buildings inspection cart paths and

thickened concrete for intermodal cranes as would be appropriate and typical for given yard

type Paving material volumes were then derived using average soil types and average volume

and type of traffic anticipated for particular roadway based on the experience and expertise of

NSs Engineering Experts Those Experts determined that an adequate depth of aggregate base

AB would be six inches thick under cart paths eight inches thick under roadways in

automotive classification and hump yards and 11 inches thick under intermodal roadways and

crane paths An adequate depth of asphalt concrete AC was determined to be three inches thick

for cart paths five inches thick for roadways in hump classification and automotive yards and

seven inches thick for roadways in intermodal yards An adequate depth of Portland Cement

Small Auto Center.pdf Locomotive shop Linwood Loco Ship Template for SBRR
Birmingham Loco Shop.pdf Car repair shop Kansas City Car Repair Facility Template for

SBRR Birmingham Car Repair Facility.pdf Pavement/Light for all above facilities 09 Yard

Lighting and Roadway Quantities.pdf sie/TF/acres SBRR Yard List NS Reply.xlsx
Tabs Caic Template- Sm and Mcd Caic Template- Hump Building/Pavement/Lighting

Requirements SBRR Facilities List NS Reply.xls The Main Yards and Facilities and

Facilities Costs tabs list building/lighting/paving costs for each yard and facility at Columns

to AD Diagrams of the actual yard layouts on the SBRR are included in SBRR Yard Sticks NS
Reply and details are provided in SBRR Yard List NS Reply.xlsx
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Concrete PCC was determined to be 24 inches thick under crane paths along the strip tracks in

intermodal yards In order to convert AC volume to tonnage the industiy standard density of

1.89 ton/cubic yard was used See NS Reply WP SBRR Lighting and Paving Unit Costsxls

see also Concrete Asphalt Density Acqua-Calc http//www.agua-calc.com/page/density

table/substance/Concrete-coma-and-blank-Asphalt

The same aerial yard and facility photos were used to quantify approximate yard lighting

needs NSs Engineering Experts based the yard lighting systems on 100 foot steel poles with

stadium lighting which is widely used in the railroad industry Common practice employs

light stanchions every 500 feet which provides enough overlap to maintain safe lighting levels at

ground level Illuminating Engineering Society of North America IESNA lighting standards for

parking lots were used as the basis of this development.443 The photometric footprints of these

lighted areas were superimposed on maps in order to determine the minimum number of light

poles needed to light each yard as is the standard practice for determining lighting requirements

Each light pole would require two pull boxes one for power and one for CCTV/communications

These puliboxes are required at the base of each pole to facilitate splicing of both electrical and

communications wires Additionally all model electrical codes prohibit making concealed

splices in electricial conductors wires Pull boxes and junction boxes are employed to comply

with code CCTV is commonly employed at rail yards to provide observation for security and

operations personnel Additionally given the size of many of the yards communications

backbone running over fiber optic and copper lines is distributed along light poles to boost

wireless communications networks Duct banks containing four conduit pipes each were drawn

to connect light poles to power source located outside the yard See NS Reply WPs SBRR

See NS Reply WP iasna
light levels.pdf
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Lighting and Paving Unit Costs.xls and 100 foot high mast with ea with 1000 MH each

and Elec CommPullboxes.pdf

SunBelt provided no detail supporting its proffered cost of site lighting

foundations/height of pole/type of fixture or for the infrastructure required to power the lights

ductbank/cabling/vaults SunBelt provided for only 2000 feet of electrical conduit per yard

ranging in size from three-quarters of an inch to two inches in diameter It is standard for

railroad yards to utilize three-phase power and each phase must be in its own conduit as required

by the National Electrical Code See National Electrical Code 300 310 2005 Conduits

typically are four inches in diameter to allow for cable size and heat dissipation Conduits form

ductbank and the ductbank is sealed in concrete for protection Additional conduits and

ductbanks would be included for CCTV communications and other low voltage needs.444 NSs

Engineering Experts designed the lighting system based on 480 volt three-phase power to

optimize the balance between conductor size and voltage drop Three four-inch conduits are

dedicated to the lighting power while forth is for communication distribution Costing also

included concrete foundations which are required to support 100-footlight poles and require

additional collision protection at their base

SunBelt also failed to include cost for the main electrical switchgear for each large yard

and locomotive shop Such switchgear would be necessary to provide site power and would

cost roughly $800000 for large yard or for locomotive shop See NS Reply WP SBRR

Shop Unit Costs.xls Tab Locomotive Shop Line 42 SunBelt failed to include any cabling

whatsoever for distribution of power NSs Engineering Experts have developed quantities and

costs for power and communication duct banks containing the above mentioned conduits and

444
See NS Reply WP Elec_Comm Pullboxes.pdf
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cables as well as associated pull boxes for each yard type and size See NS Reply WP SBRR

Lighting and Paving Unit Costs.pdf

SunBelt provided for 25 bollards in major yards and six bollards in minor yards Bollards

are short vertical posts used in numerous locations around yards and shops and within shop

buildings principally to provide protection against moving equipment For example each yard

air connection is typically protected by at least two bollards set in roadway allowing workers to

connect air hoses to the compressor and to the train This alone requires at least four bollards per

yard track Bollards also provide place to coil and hang the air hose used to provide air to the

train Additionally bollards are provided for protection of lighting stanchions intra-yard

crossing gates fire hydrants and building corners and at vehicular entrances to buildings often

four per door opening NSs Engineering Experts determined conservative estimate of 200

bollards per yard based on the average number of features per yard requiring bollards as

discussed above

NSs Facilities Engineering Experts developed adequate fire hydrant system requirements

for each yard category using the aerial yard and facility photos described above Each yard was

assumed to have one double backflow preventer system of PVC pipe connecting hydrants to

source in the local right-of-way was drawn on the photographs Primary lines were quantified

with diameter of 10 inches and depth of four feet Angle arms of inch PVC pipe were

determined to serve each hydrant at lateral offset of five feet from the primary lines Hydrant

placement was determined from aerial photographs in layout that would provide full yard

coverage based on an assumption of 150 foot hose pull length per typical fire code
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industries That cost includes 24-inch overhang for sun protection an HVAC wall unit

delivery sales tax of 8% and general contractor markup of 10% See NS Reply WP 12 STV

Facilities Cost Exhibits.pdf at 29-31 in conjunction with NS Reply WP SBRR Building Unit

Costs.xls Tab Guard Booths for documentation of these costs

i.b Mechanic Repair Shops

SunBelts evidence did not provide for mechanic repair shops at any of the SBRR yards

These shops would be necessary for the railroad to maintain and repair yard hostlers and

forklifts Examples of this are the mechanic shops located at NS Shelbyville KY and Austell

GA yards mechanics shop building is taller than standard one-story crew building or yard

office to allow for hostlers to be hoisted At minimum mechanic repair shop includes repair

bays with mechanical lifts oversized roll-up doors small mechanics office concrete

foundations pressure washer an eyewash station storage for parts shelving an air compressor

system sufficient lighting HVAC equipment and an adequate ventilation system for vehicle

exhaust.448 Such facilities also require standard electrical outlets and switches interior lighting

data and phone outlets and cabling office partitions and drywall interior doors ceilings and

interior finishes such as carpet rubber base sheet vinyl tile paint as well as furnishing items

such as mini-blinds cork boards and dry-erase boards NSs Engineering Experts provided for

the construction of these mechanic repair shops in accordance with the requirements of the

Operating Plan See NS Reply SBRR Facilities List NS Reply.xls Tab Facilities Costs

Column

In developing costs for these buildings NSs Engineering Experts used Means

M.290 Garage Repair and the associated Costs per square foot of floor area table to

This
facility is similar in function to the MOW mechanic facility See AREMA Manual for

Railway Engineering 2011 edition vol ch.6 part for general requirements
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determine the square foot cost data based on one-story 2400 square foot building with 40

foot-by-60 foot footprint.449 Similar to the MOW vehicle mechanic facility the NS Engineering

Experts included cost items to account for the service hoist air compressor lube dispenser and

other items needed for fully functional repair shop See NS Reply WP 12 STV Facilities Cost

Exhibits.pdf at 18-19 in conjunction with NS Reply WP SBRR Building Unit Costs.xls Tab

Mech Shop for calculations of these costs

i.e Observation/Yard Master Tower

SunBelts evidence did not include any observation building or yard master towers Such

towers are required for monitoring certain rail yards including the auto yard on the SBRR.45

Like the guard booths at yard entrances the yard towers provide security to prevent theft and

allow visual monitoring of the entire yard and may facilitate switching at certain yards.45 NSs

Engineering Experts provided for the construction of these observation towers in accordance

with the requirements of the Operating Plan For locations refer to NS Reply WP SBRR

Facilities List NS Reply.xls Tab Facilities Costs Column

Yard towers may be constructed as an appendage of another yard building or as

independent structures.452 For SBRR NS proposes each of these towers is an independent

stand-alone prefabricated steel structure that is erected on site typical of many railroad yards

Identical to the size of the MOW mechanic facility this would allow two adjacent service

bays at 20 feet-by-40 feet each plus one additional bay at 20 feet-by-40 feet for small office

parts storage and large tools area

450
For example NS has such observation buildings in its yard template for Titusville FL auto

yard and its Petersburg VA auto yard

451
See AREMA Manual for Railway Engineering 2011 edition vol ch.6 part 10

FOREWORD

452
See AREMA Manual for Railway Engineering 2011 edition vol ch.6 sections 10.2.1
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across the nation The observation towers were designed to height of 30 feet with steel

staircase full wrap-around glass windows roof overhangs to protect from the sun and glare

Concrete pad footings provided for the tower support columns and toilet is included on the

ground for staff use453 To determine the costs of the yard observation towers NSs Engineering

Experts obtained quote from reputable observation tower supplier See NS Reply WP

SBRR Building Unit Cost.xls Tab Observation and NS Reply WP 12 STV Facilities Cost

Exhibits.pdf at 35-40 for additional information

i.d Storage Warehouse Buildings

SunBelts evidence did not provide for any storage or warehouse buildings on the SBRR

These buildings are required throughout the railroad for several purposes For example they are

required by railroad departments for storage of parts equipment and materials.454 Storage

buildings are also required for the maintenance of way and other departments to protect large

parts tools and equipment An example of an adequately sized storage building is the 24000

square foot warehouse at the Columbus OH TBT yard NSs Engineering Experts developed the

number of such buildings and their locations based on the requirements of the Operating Plan

See NS Reply WP SBRR Facilities List NS Reply.xls Tab Facilities Costs Column

NSs Engineering Experts developed the cost of these warehouses and storage based on

R.S Means M.690 Warehouse for the large warehouse.455 See NS Reply WP SBRR Building

These are typical design components of an observation tower See AREMA Manual for

Railway Engineering 2011 edition vol ch.6 sections 10.1.1 10.3.1 10.3.2 10.4.2

Warehouses are key feature of managing materials for railroad See AREMA Manual for

Railway Engineering 2011 edition vol ch.6 part for complete design guidelines section

devoted to this type of facility

NS cost is based on 24000 square foot warehouse with 120 foot by 200 foot footprint

concrete tilt-up construction with steel roof structure and columns 24 foot hi-bay storage area
with additive items such as dock levelers and pallet racks This type of construction is the most
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Unit Costs.xls Tab Storage Buildings The R.S Means Costs per square foot of floor area

table for each warehouse is included in NS Reply WP 12 STV Facilities Cost Exhibits.pdf at

20-22

i.e Two-Person Signal Maintainers Building

SunBelt did not provide for the housing of signal maintainers The Operating Plan

requires that signal maintainers be stationed throughout the SBRR system in 10 separate two-

man crews with each provided small building Based on NSs Blufflon Indiana facility an

appropriate size for this building is approximately 32- feet-by- 18 feet with single unisex

restroom small office area and separate storage area See the Maintenance of Way

Buildings section supra at 7.g discussing the need for separate storage area NS engineers

have used the actual NS AFE costs of $61000 for these facilities See NS Reply WP 12 STV

Facilities Cost Exhibits.pdf at 32-34 The AFE has been adjusted for location factor and Third

Quarter 2011 historic cost index See NS Reply WP SBRR Building Unit Costs.xls Tab 2-

Person Sig Maint showing adjusted price calculation

economical according to R.S Means M.690 Warehouse and meets the durability and impact

resistance recommendations set forth in AREMA Manual for Railway Engineering 2011 edition

vol ch.6 section 1.2.63.b
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Public Improvements456

Fences

NS accepts SunBelts general assumption that the vast majority of SBRR right-of-way

would not be fenced However fencing is included at key MOW and signal facilities and is

discussed in the appropriate sections See supra III-D-4

Signs and Road Crossing Devices

SunBelts Opening Evidence included cost estimates for what it calls standard

package of railroad signs including milepost whistle post yard limit and cross buck signs and

posts for total cost of $8 million See SunBelt Opening IlI-F-44 NSs Engineering Experts

have determined that SunBelt standard package is insufficient due to the omission of

Emergency Notification Signs ENS that are required by FRAs Rail Safety Improvement Act

2008 Section 205 and due to insufficient installation costs for RR crossbucks The costs

referenced in the SBRR opening evidence do not take into consideration additional tasks and

measures required to install signage on RR right-of-way and around at-grade crossing locations

Advance Warning Signs and Crossbucks

SunBelts support for sign costs458 reflect material and labor costs based upon the

Tennessee Department of Transportations railroad advance warning highway signage e.g

MUTCD W10-l see FHWAs Manual on Uniform Traffic Control Devices 2009 Edition but

456N5s evidence on the cost of public improvements to the SBRR is sponsored by NS witness

Randall Frederick Mr Frederick is Project Manager and Senior Engineer with STY and has

over 30 years of experience managing construction engineering and inspection services for

highway and railway bridges and tunnels Prior to joining STY Mr Frederick was Principal

Engineer with CSXT Mr Fredericks qualifications are further detailed in Section IY

457N5 Reply WP FRA Rail Safety Improvement Act 2008 Section 205.pdf

458
SunBelt Opening WP Advance Warning Sign Price.pdf
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not railroad crossbuck signage i.e MUTCD R15-l Moreover SunBelts proposed costs459 did

not take into consideration additional measures required to install signage on SBRR right-of-way

and around at-grade crossing locations e.g additional labor to locate underground railroad

utilities which are not included in standard utility locate request

Therefore NSs Engineering Experts have quantified railroad crossbuck sign installation

using cost data from actual NS projects which NS produced in discovery This cost information

is referenced in SunBelts opening Track Construction Cost spreadsheet Tab CROSSBUCK

NSR Price but SunBelt apparently decided not to use it Therefore NS Reply evidence

increases the cost to install crossbucks at all crossings by $506885 to reflect actual documented

labor and material costs See NS Reply WP SBRR Track Construction NS Reply Tab

Crossbuck Crossing Surface Cost NS Discovery NS-DP-HC-025627.pdf

ii ENS

ENS are now requirement for railroads based upon FRAs Rail Safety Improvement

Act 2008 Section 205.460 In 1994 based upon demonstrated need for an Emergency

Notification System for Class railroads Congress directed the Secretary of Transportation to

pursue pilot program for toll-free notification system at all at-grade rail/highway crossings

both public and private The National Transportation Safety Board in conjunction with the

FRA recommended implementation of an ENS system on all Class railroads key

component of this system is two ENS at each at-grade rail/highway crossing communicating the

following information 1-800 Telephone Number and Grade Crossing Identifier ENS was

made mandatory by the Rail Safety Improvement of Act 2008 Section 205 NSs Engineering

SunBelt Opening WP Track Construction Costs.xls

460 NS Reply WP FRA Rail Safety Improvement Act 2008 Section 205.pdf
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Experts added costs of compliance with the ENS requirement for all crossings both public

private See NS Reply WP Track Construction Reply Tab ENS Cost Reply

The SBRR would include total of 580 at-grade crossings Therefore NSs

Engineering Experts have determined that 1160 ENS are needed to comply with the FRA

requirement thereby increasing SBRR crossing costs by $11 7056.46 See NS Reply WP Track

Construction Reply Tab Summary

Grade-Separated and At-Grade Crossings

Grade Separations

Because all of the SBRR referenced grade-separated crossings are highway overpasses

these costs are addressed in separate section See supra III-F-5-c Highway Overpasses

ii At-grade Crossings

The SBRR would build all at-grade crossing surfaces and pay 100% of material costs

See SunBelt Opening III-F-44 NSs Engineering Experts have confirmed the number of

crossings identified along the hypothetical SBRR route and accept that number NSs

Engineering Experts also accept SunBelts rubber and asphalt/rail-seal crossing surface

configuration as general surface type

However NSs Engineering Experts take exception to SunBelts proposed grade crossing

construction cost of $582 per track foot Review of SunBelts supporting grade crossing

surface estimates shows that its bid costs range widely from $305 to $1100 per track foot.462

Further several of the estimates lack sufficient supporting information to show compliance with

Class railroad crossing standards Documents NS provided to SunBelt in discovery clearly

461 NS Reply WP ENS Sign Costs.pdf

462
SunBelt Opening WP Bayline Turnout Bid.pdf
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document its at-grade crossing surface materials and labor costs which reflects 2Q09 per track

foot cost of $753463 NSs Engineering Experts therefore have indexed these costs to 3Q11

construction costs to reflect these actual documented material and labor costs thereby increasing

the total stated Grade Crossing cost by $2879376 million for new total of $10394160.464

iii At-grade Crossing Detours

SunBelts Opening Evidence does not include any costs associated with roadway detours

and signage required while the roadway is closed for construction of SBRR track and at-grade

crossings These costs include but are not limited to identification of the detour route signs

denoting the detour route barricades at the crossing and advance notices of the road closures

in local publications typical detour based upon the federal Manual on Uniform Traffic

Control Devices MUTCD465 requires full complement of signs and barricades The signage

configuration and associated costs are quantified in the NS Reply workpapers.466 Based upon the

construction of 580 at-grade crossings identified on the SBRR the total cost for detour signage

increases SBRR construction costs by 3.92 million See NS Reply WP Track Construction

Reply Tab Crossing Detour Cost Reply

iv At-grade Crossing Vegetation Removal

The Sight Triangle at highway rail crossings which provides vehicles traveling at the

legal speed limit with an adequate view of approaching trains467 at highway-rail at-grade

463NS Reply WP Crossing Surface Cost NS Discovery NS-DP-HC-025627.pdf

464NS Reply WP SBRR Track Construction Costs NS Reply.xlsx

465N5 Reply WP MUTCD Detour Signage.pdf

466NS Reply WP Detour Signage Costs.pdf

467
See NS Reply WP FHWA Sight Distance Diagram.pdf
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crossings is paramount for the safety of the motoring public Both the Federal Highway

Administration and the Federal Railroad Administration have guidelines and requirements for

establishing and maintaining the Sight Triangle at highway-rail crossings Additionally the

Federal Railroad Administrations Compilation of State Laws and Regulations Affecting

Highway Rail Grade Crossings468 reflects the railroads state law responsibility for vegetation

control at highway-rail crossings

In compliance with safety guidelines of the Federal Highway Administrations Railroad-

Highway Grade Crossing Handbook469 NS regularly conducts Grade Crossing Quadrant

Clearing Program on each of its operating Divisions This program consists of comprehensive

vegetation removal program for each at-grade crossing The standard NS clearing areas are

illustrated in the NS Reply workpapers.47 NS provided documentation of its vegetation removal

costs to SunBelt in discovery.471 The NS Engineering Experts have included additional costs for

vegetation clearing at the time of the initial construction at each at-grade crossing on the SBRR

based upon total of 580 at-grade crossings.472

In sum NSs Engineering Experts estimate total public improvement costs for the SBRR

at $16.7 millionor $8.7 million more than SunBelts opening evidence estimate

468 FRA Compilation of State Laws and Regulations Affecting Highway-Rail Grade Crossing
5th Edition NS Reply WP FRA Compilation of State Laws and Regulations Ch12.pdf

469 FHWA Railroad-Highway Grade Crossing Handbook Revised Second Edition August 2007

excerpt NS Reply WP FHWA Site and Operational Improvements.pdf

470NS Reply WP NS Vegetation Cut Pattern pdf

471 NS Reply WP GCOC Crossing Clearing and Maintenance Summary 2004-2011.xlx

472NS Reply WP NS Reply WP III-F-249.pdf
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Mobilization

NS accepts SunBelts mobilization cost factor of 2.7 percent applied to all SBRR road

property investment accounts except land It is well-established in SAC cases that the standard

mobilization factor is not applied to land costs As demonstrated below however there also

would be significant additional initial costs associated with acquisition of nearly 7300 acres of

land in relatively short period of time SunBelts evidence did not account for this cost and

thereby understated SBRR road property investment costs NSs experts have developed

reasonable estimate of the additional costs associated with the acquisition of land for the SBRR

and this Reply evidence adjusts SBRR road property investment costs to account for the

acquisition costs omitted by SunBelts evidence

9.1 Real Estate Acquisition Costs473

Although the SBRR would need to purchase approximately 7300 acres of land for its

right-of-way communication facilities and yards see supra Section Ill-F-i SunBelt did not

provide for additional costs to the SBRR for acquiring this real estate Such an omission

understated SBRR land acquisition costs because in the real world railroad purchasing real

estate must pay not only the purchase price of the land but also the associated transaction costs

of acquiring that land including title work surveys appraisals negotiations and closing costs.474

Indeed the costs that accompany any land acquisition are particularly significant for right-of-

This section is sponsored by Mark Mathewson Owner of Mathewson Right of Way who
is an expert in right-of-way acquisition Mr Mathewson is licensed attorney in the State of

Illinois His company provides land acquisition services for governmental and private sector

clients Over the last 25 years Mr Mathewson has overseen the acquisition of more than 10000

parcels of property throughout the State of Illinois Mr Mathewsons qualifications are further

detailed in Section IV

When condemnation proceedings become necessary railroads also must pay the associated

litigation costs These costs are ignored for purposes of this analysis as it is assumed that the

SBRR would be able to purchase the land without the need for eminent domain
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way acquisitions because such acquisitions typically involve purchasing land that is not

presently on the market and require labor-intensive efforts to identify and negotiate with

landowners These costs are separate and apart from the Across-the-Fence valuation of the land

to be acquired by the SBRR and NSs appraiser specifically excluded these costs from his

appraisal report.475

According to the SBRR construction schedule the SBRR would acquire the

approximately 7300 acres of land necessary for its operations during the seven month period

between June and December 2009 See SunBelt Opening WP Complete Construction

Schedule.xls In order for the SBRR to be able to purchase that quantity of land in that time

period the SBRR must engage contractors to perform the necessary title work surveys

appraisals and landowner negotiations This work cannot be performed by SBRR Real Estate

employees who will not yet be employed by the SBRR at the time of real estate acquisition in

June 2009 However even assuming that SBRR Real Estate employees could oversee this effort

the scope of the acquisition still would require the use of outside resources because SunBelt does

not even propose to have dedicated Real Estate staff in its opening evidence instead providing

for single Director of Real Estate Security who would be the only person responsible for

real estate functions on top of his responsibilities to oversee security That single person could

not possibly acquire approximately 7300 acres in seven months See supra IIJ-D- 113 to III-D

114

See NS Reply Exhibit III-F-3 at 36 to 37 The following acquisition costs are disregarded

brokerage fees legal and accounting fees insurance surveys appraisals title search transfer

taxes landowner association fees special assessments permits for non-conforming use
subdivision fees condition assessments and surveys demolition relocation or rehabilitation of

improvements on abutting parcels severance damages and damages for creating any landlocked

parcels not included in the acquisition.
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Indeed despite NS Real Estate Department of over forty people NS itself uses real

estate consultant services including those provided by Mr Mathewson as well as brokerage

services for real estate transactions that pale in comparison to the scope of the SBRR acquisition

and that are completed over much longer period of time.476 Because right-of-way acquisition

involves purchasing land that is not presently on the market there is considerable work involved

in identifying contacting and negotiating with landowners in addition to the other tasks such as

title work surveys and appraisals which cannot be performed in-house as they require specific

skill sets and certifications

Mr Mathewson has developed conservative estimate as to what the SBRR would have

to pay for real estate acquisition costs on per parcel basis.477 First Mr Mathewson

conservatively assumes that the SBRR consists of 725 parcels which is about ten acres per

parcel By comparison the average acreage of the valuation units Mr 1-ledden used in valuing

the SBRR ROW was 9.25 acres478 so Mr Mathewsons assumption conservatively attributes

approximately one parcel per valuation unit Second Mr Mathewson calculates costs for

essential tasks that the SBRR or contractor would need to perform in order to acquire each

parcel These costs and tasks are set forth in Table III-F-30

476
See e.g NS Reply WP Exclusive Representation Agreement.pdf contract for brokerage

services for the acquisition of small number of parcels in Jefferson County Alabama

Pricing for right-of-way services are often calculated on fixed fee basis including on per

parcel basis See e.g NS Reply WP Right of Way Consultant Contracts.pdf

478
See Ill-F-i-b supra 741 valuation units for 6852 acres of ROW
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Table III-F-30

SBRR Real Estate Acquisition Costs479

Cost Category Category Description Per parcel cost

Title research resulting in commitment

for title insurance this fee includes
Title Work $500

updates required during the acquisition

process

boundary survey indicating the precise

Survey property to be acquired including an area $4000

calculation

An expert opinion of the value of the

Appraisal48 property or real estate interests to be $2000

acquired

Negotiations with landowners over the

Negotiations $2500
cost of the property

Closing costs include recording fees title

insurance escrow fees document

Closing Costs481 preparation fees mortgage payoff fees $2356

and attorneys fees amount will vary

largely based on cost of property

Total Per Parcel Cost $11356

Total Estimated Cost for SBRR $8233100

This estimate is founded on conservative assumptions regarding the costs the SBRR

would incur to acquire the necessary land based upon Mr Mathewsons extensive experience in

See NS Reply WP SunBelt Real Estate Acquisition Costs.xls This estimate does not

include costs for environmental studies or permitting

480
This estimate does not include an appraisal review which is sometimes required in ROW

acquisition projects

481
To be conservative Mr Mathewson has only included in his estimate the costs of title

insurance closing fees and recording fees All other closing costs including attorneys fees
have been omitted
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the field of right-of-way acquisition Accordingly the SBRR would incur $8233100 in

expenses for real estate acquisition separate and apart from the cost of the land itself

10 Engineering

NS accepts SunBelt engineering additive

11 Contingencies

NS accepts SunBelts contingency factor

12 Construction Schedule482

Under the Boards theory of unconstrained resources NS accepts SunBelts proposed 30

month construction schedule for the SBRR but makes adjustments where appropriate to the

SBRR construction costs to account for the real world effect of lost production due to rainfall

The SBRR covers the region around Mobile and New Orleans on the Gulf Coast The

summer season in the southeast can be extremely hot and humid In addition seasonal climatic

events such as hurricanes droughts and heavy rains that cause flooding can and have

occurred.483 Category hurricanes have hit the Gulf Coast not only causing extensive damage

along the shoreline but also causing inland flooding Major flooding along the Mississippi River

has occurred railroad bridge over the Mississippi River at Hannibal MO was almost wiped

out by flooding Weather is real factor in costing any construction that relies on good weather

to accomplish the work

The original builders of the many lines that make up the SBRR also had the challenge of

coping with weather related events SunBelt ignores these challenges and adverse events when

482NSS evidence regarding the SBRR construction schedule is sponsored by NS witness Robert

Phillips Vice President of the Rail Division of STY who has over 35 years of construction

management of rail projects Mr Phillips qualifications are further detailed in Section IV

483 NS Reply WP NS Climatic Data Sunbelt Worksheet.xlsx Tab Weather Events
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will take 13 months February 2010-April 2011 and track construction 12 months also May

201 0-April 2011 Overall the construction that is most subject to weather and outside activities

that depend on good weather occur over 19 month period

NSs Engineering Experts have identified two sources that document the productivity

losses due to inclement weather as well as other environmental factors They are

Productivity Improvement in Production NS Reply WP Human Time

Study-Env Aspect.pdf

Construction Law Librarys Calculating Lost Labor Productivity in

Construction Claims NS Reply WP Productivity Losses-Weather.pdf

Each of the above cited workpapers reference studies that have documented and

measured lost productivity caused by weather

Additive to Compensate for Days Lost to Rain Events

Continuous rain and especially heavy rain will quickly shut down outside construction

activities During grading and drainage related construction soil turns to mud Drainage ditches

and live streams fill with flowing water In addition erosion control measures are quickly

strained while bare slopes often erode Heavy rains can cause newly installed culverts to fill

with sedimentation or completely washout Haul roads become slick if not impassable Too

much water can cause compaction efforts to fail requiring material to be dried or replaced

Excessive rainfall could completely prevent access to some of the low lying swamps and

marshes found along the SBRR route Use of cranes while building bridges becomes safety

concern Bridges that require the construction of piers in low lying areas become flooded or the

ground becomes saturated preventing heavy lifting by cranes In many cases structural concrete

cannot be placed or concrete trucks cannot reach the bridges Track work is also slowed Sub

ballast cannot be setup compacted properly during heavy rain or wet periods Although track
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construction on previously compacted sub-ballast is not an issue labor and material handling are

slowed by rain events

To quantify lost labor and production due to rain NSs Engineering Experts determined

the number of rainy days and annual rainfall for the region of the SBRR From this data the

number of days lost to rain was determined based on the lower of 50% of rainy days or 80% of

the total annual rain fall in inches to reflect the fact that not all rain events result in work

stoppages NS determined from the weather data that 47 days year would be lost to rain

Contractors both union and non-union generally pay crews reporting time even if the crews

are not able to work due to weather conditions.486 That time averages payment of two hours pay

for reporting each day that weather prevented work from being accomplished.487 To develop the

reporting time pay rates NSs Engineering Experts divided the labor amount shown in R.S

Means Cost Data for each item by four to calculate the pay for two hours from standard eight

hour day In situations where R.S Means cost data were not used NSs Engineering Experts

identified similarcost components from R.S Means to determine percent of labor and then

divided that cost by four Once two hour cost of all labor488 was derived the quantified cost was

then multiplied by the number of days lost to rain events Because lost rain days is determined

based on annual rainfall the days lost to rain were based on the number of months of

construction for earthwork and drainage bridge construction and track construction of

month/i annual days lost to rain

486NS Reply WP Contractor Inclement Weather Policies.pdf

487
Id

488
Again crews are typically paid for two hours of labor on days that weather prevents them

from working See NS Reply WP Contractor Inclement Weather Policies.pdf
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Because bridge construction requires more complicated approach to develop Means

costs and associated production rates NS Engineering Experts separately addressed weather-

related costs for bridge construction SunBelt would have to construct approximately 270 linear

feet of bridge per day in order to meet the proposed 15-month bridge construction schedule

NSs Engineering Experts have evaluated the bridge quantities data to determine what sort of

man power would be necessary to achieve that goal

Because there are number of different types of structures of varying lengths and

heights NSs engineering experts first had to determine some typical proportions upon which to

base the bridge construction production rate Fortunately that was relatively easy task because

over 67% of the bridges built on the SBRR are Type III bridges.489 The average Type III bridge

is 227 feet long 16.5 feet tall and made up of 2.45 spans.49 Given that these are the average

proportions of the most common type of structure found on the SBRR they are realistic

representation upon which to base the required bridge-construction man power With this data in

mind it is fairly simple to determine how much manpower it would take to build one of these

typical bridges

The NS Bridge Engineering Experts calculates the number of piles and length of piles

for Type III Piers and Abutments as well as the volume of concrete needed for 16.5-foot tall

pier on Type III bridge See NS Reply WP SBRR Weather Costs NS Reply Tab Bridge

Crew Production Rate Cells C21 to C26 NSs Engineering Experts used R.S Means to

determine which crews would be required and how much work they could accomplish per day

From there they determined how much manpower it would take to build the bridges at rate that

489 SBRR Bridge Construction Costs NS Reply.xlsx Tab NS Cost Summary Column

490 SBRR Bridge Construction Costs NS Reply.xlsx Tab Type III Spans Only Cells N3 10
U310 and AA31O
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would meet the proposed 15-month bridge construction schedule Together these data indicate

that the SBRR would need to simultaneously employ nine concrete crews three pile-driving

crews and one steel crew in order to complete the bridge construction within the 15-month

schedule SunBelt has proposed The details of how these numbers were derived are shown in the

NS Reply work papers.49

Altogether accounting for bridges earthwork and track construction total labor cost lost

to rain over the construction period would amount to approximately $7.0 million NS Reply WP

SBRR Weather Costs by Division NS Reply.xlsx

491 SBRR Winter Costs by Division NS Reply.xlsx Tab Bridge Crew Production Rate
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III STAND-ALONE COST

DISCOUNTED CASH FLOW ANALYSIS

SunBelts discounted cash flow DCF model contains number of invalid inputs and

assumptions ranging from overreaching and flawed assumptions regarding the availability of

bonus depreciation to overly aggressive assumptions regarding future inflation Each of the

issues is discussed in detail below

Cost of Capital

SunBelt has followed the Boards approved and preferred approach in developing capital

costs for the SBRR For 2009 2010 and 2011 SunBelt employs the industry average costs

determined by the Board in its annual cost of capital proceedings SunBelt uses the railroad

industry cost of capital to calculate the capital recovery charges for all road property investment

NS accepts SunBelts use of the Board determined railroad industry cost of
capital as the starting

point for the SBRR NS makes one correction to SunBelts SBRR cost of capital calculations

Specifically NS corrects SunBelts development of the SBRR cost of capital to add

equity flotation costs for the SBRR that were omitted by SunBelt Equity flotation costs are the

fees charged by investment bankers when company raises external equity capital and they can

amount to between 2% and 7% of the total amount of equity capital raised depending on the

type of offering.1 Until 2007 the Board had rejected arguments by railroad defendants in SAC

cases that the costs of raising the equity necessary to finance the construction of the SARR must

be included in the SAC cost analysis The Boards rationale was that there was not sufficient

evidence of the existence and size of equity flotation fees associated with equity issuances of

similarsize Xcel S.T.B at 659 However in 2007 the Board changed its approach In the

See NS Reply WP III-G Cost of Raising Capital.pdf
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SAC case involving AEP Texas AEP Texas objected to the evidence submitted by BNSF on the

size of an appropriate equity flotation fee and argued that the best evidence of the existence and

size of an equity financing fee for major railroad project was set forth in the ICCs railroad

industry cost of capital determination for the year 1991 in which the ICC acknowledged that the

Burlington Northern Railroad had incurred equity flotation costs of about 3.9 percent in 1991 in

connection with the issuance of over 10 million shares of new common stock See Rebuttal

Evidence of Complainant AEP Texas North Company in AEP Texas STB Docket No 41191

Sub-No at III-G-4 filed July 27 2004 However AEP Texas argued that the Board should

treat that evidence of equity flotation fees in the SAC analysis the same way those fees were

treated in the 1991 cost of capital determination i.e by spreading the impact of the equity

flotation fees across the entire railroad industry Id The Board agreed with AEP Texas See

AEP Texas STB Docket No 41191 Sub...No at 108

More recently in AEPCO the Board rejected Defendants addition of equity floatation

costs that would have to be borne by the SARR for three reasons

Unlike AEP Texas the parties did not agree that separate equity flotation

cost is warranted

The Board previously has explained that flotation fees already are

included

in the Boards cost-of-capital computation Duke/CSXT S.T.B at 433

The Board has opined that to include such fee separately there would

have to be evidence of the existence and size of equity-flotation fees for

stock issuances of similar size as that needed by the SARR Xcel

S.T.B.at 659

InAEPCO 2011 STB Docket No 42113 at 137-138 the defendant carriers contended

that equity flotation costs should be based on 1991 stock issuance of unspecified size by

Burlington Northern predecessor of BNSF as the best available evidence of railroads
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stock-flotation cost According to the Board that 1991 figure 3.9% rounds to the equity-

flotation figure that the Board rejected in AEP Texas i.e 4% The Board thus concluded that

even if it were to allow separate equity-flotation cost it had already indicated that 3.9%

figure would be too high

The SARRs cost to raise equity is cost that is borne directly by the SARR just like

other direct costs associated with construction of the SARR The fee that must be paid to

underwriters to raise the necessary financing is no different in kind from the fee that the SARR

must pay to its engineers to design the SARR It is cost incurred by new entrant to construct

and operate major railroad project and it should be reflected in the SAC analysis Because

railroads have not recently incurred costs to raise new equityalthough they have most certainly

incurred costs related to raising capital through debtthere are no equity flotation costs included

in the Boards 2006 through 2011 railroad cost of capital determinations.2 Although NS believes

that the 3.9% cost to raise equity incurred by BNSF in 1991 is in the middle of the range that

would be experienced by the SBRR for raising its equity3 it recognizes that the Board has

expressed discomfort with that figure Therefore NS looked for other recent capital raising

efforts for indications of market level equity flotation costs

Based on SunBelts opening DCF calculations the SBRR would need to raise

approximately $1.4 billion in equity.4 Capital generation demands of that magnitude do not

occur frequently However in May of 2012 Facebook completed an initial public offering

The Boards railroad industry cost of capital determinations do include debt flotation costs as

explained in the AAR cost of capital submissions to the Board in Ex Parte No 55

See NS Reply Workpapers III-G Cost of Raising Capital.pdf and III-G Stock Market

Liquidity and the Cost of Raising Capital.pdf

This figure is derived from the approximately $1.8 billion in SBRR construction and interest

during construction costs estimated by SunBelt and an average equity weighted capital structure

of 75.91 percent
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IPO and issued and sold 180 million shares of Class common stock at public offering

price of $3 8.00 per share According to Facebook second quarter 2012 Form 0-Q Facebook

received net proceeds from the IPO of $3.8 billion According to the 10-Q Facebook incurred

underwriting discounts and commissions of $75 million and other offering expenses of

approximately $6 million for total cost of $81 million or 2.1 percent of the capital raised NS

has therefore relied upon the Facebook experience to add equity flotation costs for the SBRR of

2.1 percent.6

Inflation Indices

SunBelt used actual AAR cost indices and Global Insights March 2012 forecasts to

calculate annual inflation forecasts.7 NS does not dispute SunBelts road property asset and

operating expense DCF inflation indexes derived from these sources and consistent with Board

precedent NS updates those indices in circumstances where new actual index and forecast values

have become available NS Reply inflation index forecasts for the SBRR as based on Global

Insights September 2012 forecast.8

NS does take issue with SunBelts inflation index for land however SunBelt assumes

land values will rise an average of 7.0 percent annual from the third quarter of 2011 through the

end of the 10-year SBRR DCF period NS real estate expert Michael Hedden explains that

SunBelts real estate inflation assumption is overstated and he has developed an estimate of

See NS Reply WP Facebook 2Q20 12 Form 10-Q.htm at

Given the very large demand for Facebook stock demand which there is little reason to

assume would be equally robust for SBRR shares meaning likely higher equity flotation costs

for the SBRR NS reliance on flotation costs at the same level as those for Facebook is quite

conservative assumption

SunBelt Opening at III-G-7

See NS Reply Workpaper rcaf2Ol23Q.pdf
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annual inflation for SBRR real estate of 2.39 percent through 2019 NS uses Mr Heddens

inflation estimate in place of SunBelts overstated forecast

Tax Liability

SunBelts DCF incorporates three errors affecting the calculation of SBRR income tax

liability First as discussed in Section 111-H-i-f SunBelt misapplied the guidelines relative to

bonus depreciation by assuming this temporary measure would apply to SBRR assets at the time

of their replacements Second as also as discussed in Section Ill-H-i-f SunBelt used the wrong

tax life for certain of the SBRR road property assets Third as discussed in Section III-H-5

SunBelt improperly changed the longstanding and critical assumption in the DCF model that

because the SBRR cost of debt is locked in at the debt rate in place during the SBRR

construction period the SBRR debt is amortized over an assumed 20-year financing term NS

corrected these shortcomings as explained in the referenced Sections NS accepts SunBelts

calculation of the weighted average SBRR state income tax rate

Capital Cost Recovery

SunBelt calculated the capital recovery cost of SBRRs property using 10-year DCF

period in accordance with the Boards decision in Major Issues Ex Parte No 657 Sub-No

NS accepts SunBelts capital recovery calculations except as set forth in other Sections of NSs

III-G and ITT-H Reply Narratives

9See NS Reply WP NS SUNBELT Inflation Indices.docx

10
SunBelt Opening at III-G-8
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Application of the Threshold Cross-Subsidy Test Would

Demonstrate That This Case Must Be Dismissed Because

the Evidence Fails to Demonstrate That SunBelts Traffic

Is Cross-Subsidizing Other Traffic on the NS System Ill-H- 19
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III STAND-ALONE COST

RESULTS OF SAC ANALYSIS

In this Section NS discusses the results of its Stand Alone Cost SAC analysis and the

application of the Boards Maximum Markup Methodology MMM and cross-subsidy tests to

the evidence in this case

Results of SAC Analysis

NS identified several problems with SunBelts discounted cash flow DCF model in

Section III-G There are other problems with SunBelts DCF inputs and assumptions that

logically could have been discussed in Section III-G However because SunBelt discussed these

other issues in Section 111-H of its Opening Evidence for the sake of consistency NS addresses

them in Section Ill-H as well The DCF implementation problems discussed here include

SunBelt improper change to the Boards standard debt amortization pattern its unrealistic

assumptions about the extent to which bonus depreciation would be available to the SBRR its

extension of the benefits of bonus depreciation to the replacement cost of assets as they reach the

end of their useful lives and its use of the wrong tax depreciation lives for certain SBRR road

property assets NSs corrected DCF analyses are set out in NS Reply Exhibit ITT-H-i

Cost of Capital

The cost of capital for the SBRR NS Reply Ex ITT-H-i at Table reflects the Boards

annual cost of capital determinations for 2009 through 2011 The SBRR cost of debt for years

2009 to 2011 the SBRRs construction period is assumed to equal the railroad industry average

cost of debt for each specific year in the construction period For years 2011 through 2021 the

SBRRs cost of debt equals 4.71 percent and reflects the weighted average of the construction

years debt costs used through the remaining years of the DCF model The SBRRs cost of

common equity for the years 2009 through 2011 is assumed to equal the railroad industry cost of

Ill-H-I
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common equity for each specific year As explained in section III-G SunBelts calculation of the

SBRR average cost of capital does not include equity flotation costs which NS adds

Road Property Investment Values

NSs calculations for road property investment values are detailed in Table of NS

Reply Exhibit Ill-H-i NS replaced SunBelts road property investments with those specified

above in Section Ill-F NS accepts SunBelts proposed SBRR construction schedule

For land investments SunBelts land valuation witness estimated 2011 land values and

discounted those values back to the SBRR construction period using an index that does not

reflect the correct time frame for the SBRRs land acquisition As explained in Section III-G-3

NS corrected the index to reflect properly the change in land values over the relevant time

period In addition the Investment tab of NS Reply Exhibit ITT-H-i was modified to treat the

land investment as 2009 value

Interest During Construction

NS calculated interest during construction on construction funds outstanding during the

assumed SBRR construction period using the same methodology as SunBelt

Amortization Schedule of Assets Purchased with Debt Capital

In its opening SunBelt proposes to change the Boards longstanding practice of

amortizing SARR debt over 20 years However SunBelt improperly assumes that the SBRR

could be financed with single debt instrument that has 20-year term while also assuming that

the terms of the instrument would reflect the railroad industry cost of debt which is calculated

based in part on instruments with much shorter intervals to maturity and correspondingly lower

yields

As justification for its proposed change SunBelt asserts that SARRs debt capital

would mirror the type of debt instruments issued by U.S Class railroads included in the
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Boards annual cost of capital determination SunBelt also suggests that nearly 90% of the

railroad industry debt consists of corporate bonds notes and debentures that incorporate coupon

payments of interest rather than periodic payments with principal and interest components.2

SunBelt emphasis on the type of debt instrument creates disconnect with its

assumption that SBRR cost of debt would reflect the railroad industrys cost of debt When the

Association of American Railroads AAR calculates the railroad industry cost of debt for the

Boards annual cost of capital determination it calculates the average yield of the bonds notes

and debentures that were traded during the year These bonds notes and debentures include

instruments with relatively short intervals to maturity and correspondingly lower yields and

those with longer intervals to maturity and correspondingly higher yields Table JII-H-l below

segregates the 2010 traded debt instrumentsthe last full year of the SBRR construction

periodthat the AAR used in its calculations between those with yields below the 2010

calculated average yield of 4.56% and those with yields above the average

Table Ill-H-i

Breakdown of AAR 2010 Cost of Debt

Between Those With Yields Below and Above the Average Yield

millions

Avg
2010 Avg Maturity Years to

Instruments Count Market Value Weight Yield Range Maturity

BelowAvg 11 $3831.4 33.56% 2.69% 2012-2017 3.6

Above Avg 22 $7585.3 66.44% 5.51% 2020-2105 26.0

Average 33 $11416.7 100.00% 4.56% 18.5

Source NS Reply Workpaper AAR 2010 Cost of Capital Debt Details Worksheet.xlsx

Table 111-H-i shows that 11 of the 33 debt instruments used by the AAR to determine the

2010 railroad industry average cost of debt have yields below the average with an average yield

SunBelt Opening III-H-2

21d atIII-H-3
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of 2.69% and that these instruments will mature and be paid in full in an average of 3.6 years

If as SunBelt suggests the SBRR were financed with single note with 20-year term with

maturity date of 2031 then the interest rate would have to be recalculated to reflect the longer

term nature of the financing By contrast the long-standing assumption in the DCF model that

debt will be amortized over 20-year period rather than that the principal will be paid in full at

maturity incorporates the concept that the cost of debt will reflect mix that includes some

instruments with shorter terms until maturity In other words SunBelts decision to use the

railroad industrys average cost of debt and the accompanying mix of short and long term

maturities is consistent with the long-standing assumption in the DCF model that debt will be

amortized throughout the 20 year period not with an assumption that SBRR could be financed

with note under which no principal would not be paid for 20 years

The current debt amortization schedule in the DCF was first introduced by the Interstate

Commerce Commission in its 1990 decision in Coal Trading Corp Baltimore Ohio R.R

I.C.C.2d 361 1990 That amortization assumption is consistent both with the AARs

calculation of the average debt yield and with the maturity schedules of the underlying

instruments NS corrects SunBelts approach by applying Board precedent both for the

amortization of debt on the initial SBRR investment and for the debt amortization on the

replacement cost of SBRR assets as they reach the ends of their useful lives

Present Value of Replacement Cost

NS makes four corrections to SunBelt calculation of the replacement cost of SBRR

assets NS corrected the tax depreciation lives for certain SBRR assets from 15 to 20 years and

corrected SunBelts incorrect assumption that bonus depreciation would be available at the time

the SBRR assets are scheduled to be replaced as discussed in Section Ill-H-i below NS also

reestablished the 20-year debt amortization schedule for future asset replacement Finally NS
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savings to new hypothetical entrant that were not available to the incumbent This is precisely

the sort of abuse of bonus depreciation that has concerned the Board See AEPCO 2011 STB

Docket No 42113 at 141-42

NS corrects this abuse by assuming that the SBRR should be allowed to enjoy the

benefits of bonus depreciation only to the extent that NS itself has been able to enjoy such

benefits Specifically using NS tax returns produced to SunBelt in discovery NS calculated that

it enjoyed system-wide $455.6 million in bonus depreciation benefits in 2009 and $610.3 million

in bonus depreciation benefits in 2010 Because the SBRR replicates 3.7% of the NS network on

route-mile basis3 NS limits the amount of bonus depreciation available to the SBRR to 3.7

percent ofNSs total 2009 and 2010 benefit of $1.07 billion or $39.4 million

Second contrary to its statement on opening that its DCF model limits the bonus

depreciation taken by SunBelt to only the assets placed into service in 2009 through 2011 see

SunBelt Opening III-H-6 to 111-11-7 SunBelt assumes the bonus depreciation benefit which is

not applicable to assets placed in service after January 2013 will be available in perpetuity.4

Specifically SunBelt modified the Replacement tab of the Boards DCF model to apply 50

percent bonus depreciation to assets replaced at the end of their projected useful lives The

shortest lived SBRR road property assetpublic improvementshas an average service life of

13 years The DCF assumes that SBRR will incur the investment required to replace its public

improvements in the year 2024 well after the bonus depreciation benefit is scheduled to expire

NS therefore has removed the bonus depreciation benefit from the asset replacement tab cf the

DCF in its reply

The SBRR is assumed to replace NS for 578 of its 2009 total route miles of 15676 or 3.7

percent of the full NS network

See SunBelt Opening WP Exhibit 111-H-i errata.xlsx Tab Replacement Cell AN64
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The third error is that SunBelts tax depreciation schedules use the wrong tax

depreciation lives for certain of the SBRRs road property assets Specifically SunBelt assumed

certain accounts qualify for 15-year lives when under IRS rules they actually qualify as 20-year

properties Internal Revenue Code 168e specifies the rules for the classification of property

for purposes of computing the cost recovery allowance provided by the Modified Accelerated

Cost Recovery System MACRSthe tax depreciation system used in the United States

Property is classified according to class life as determined in Revenue Procedure 87-56 unless

statutorily classified otherwise in 68 There are no exceptions to this rule The following

assets are specifically listed under asset class 40.2 each carrying 20-year tax life

Account Bridge Trestles

Account 13 Fences Roadway Signs

Account 17 Roadway Buildings

Account 19 Fuel Stations

Account 20 Shops Enginehouses

Account 39 Public Improvements

Further confirmation that NS treats these accounts as 20-year properties for tax

depreciation purposes can be found in NS bonus depreciation documents for 2009 and 2010

produced to SunBelt in discovery.6 These documents show that less than one percent of property

placed in service in 2009 and 2010 was classified as 15-year property while almost 17 percent of

the property placed in service in those years was classified as 20-year property.7

NS Reply WP Rev Proc 87-56 5.rtf

NS Reply WPs Depreciation and Amortization 2009.pdf and Depreciation and Amortization

201 0.pdf

See NS Reply WP 15 and 20 year property.xlsx
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For each of these asset categories NS changed the depreciation period from 15 years to

20 years and updated the depreciation percentages to comply with the proper 20-year MACRS

table.8

Average Annual Inflation in Asset Prices

NS accepts SunBelts inflation assumptions for assets other than land and as discussed in

Section III-G-2 updates the indexes to use more recent actual index values where available and

updates the forecast indexes based on the more recent Global Insights September 2012 report

Discounted Cash Flow

As explained above in Section TII-G-4 NS accepts generally SunBelts proposal to

calculate the terminal value after year 10 In its opening SunBelt claims to have identified an

additional flaw in the STBs model SunBelt observes that the DCF model explicitly assumes

that the SARR capital structure will remain constant in perpetuity This means that the

amounts of common equity and debt carried on the SBRRs financial statements will remain the

same forever However the STBs DCF model assumes that after year 20 and until the first

assets are replaced in the replacement level of the DCF model the railroad has no debt and no

tax shielding interest payments Stated differently the model assumes from tax payment

perspective that the railroad is 100 percent equity financed after year 20 and before its first

replacement cycle According to SunBelt this creates an irreconcilable mismatch between the

SBRRs cost of capital and its cash flows The cost of capital assumes that the SBRR is carrying

debt and its associated interest payments but the cash flows reflect no benefits from the interest

tax shields

8N5 Reply WP MACRS tables.pdf
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SunBelt proposes to correct the perceived mismatch by assuming contrary to long

established Board precedent and contrary to its own explicit assumption that the term of the

SBRR debt is 20 years that interest payments would continue beyond year 20 and in perpetuity

The mismatch discovered by SunBelt has been mainstay of the Boards DCF model

since Coal Trading and McCarty Farms And it was affirmed by the Board in Major Issues

where shippers proposal to change to the amortization of debt assumptions in the DCF model

was rejected by the Board as beyond the scope of the proceeding.9 SunBelts improper attempts

to again raise the issue in the context of this proceeding should be similarly dismissed

Further contrary to its assertion SunBelts proposed solution to extend the SBRR

interest payment into perpetuity does not remedy its perceived mismatch As discussed above in

section Ill-H-I -d the SBRR cost of debt is locked in at the rates in place during the SBRR

construction period and the rates are based on collection of short and long term debt

instruments SunBelts assumption that these rates will remain in effect in perpetuity creates

new mismatch between the interest rate and the debt term

If the Board were so inclined the correct way to eliminate the mismatch issue raised by

SunBelt is to revert back to Coal Trading and recalculate the SBRR capital structure as the debt

is amortized In that decision the ICC agreed with defendants position that the DCF debt to

equity ratio would not remain constant and that as the SARR amortized debt the debt to equity

ratio will change resulting in greater portion being equity capital This approach would

maintain both the relationship between the locked in debt rate and the terms associated with

those rates and make the capital structure consistent with the debt amortization schedule

9Major Issues STB Ex Parte No 657 Sub-No at 65

Coal Trading Corp Baltimore Ohio R.R I.C.C.2d 379 1990
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version of the DCF model implementing such change is included in NSs workpapers See NS

Reply WP Alternative DCF.xlsx

NS made one other necessary change to the DCF model The SBRR PTC development

IT and wayside deployment costs will not be incurred by the SBRR until after commencement of

operations As such special accommodations need to be made to the DCF to recover PTC

related investment only after that investment has been incurred This was accomplished in

maimer generally consistent with the approach taken in the DCF for the replacement of assets as

they reach the end of their useful lives Specifically new tab PTC was created in the DCF

that functions similarly to the Replacement tab that calculates future replacement costs SBRR

PTC investments for the years 2012 through 2015 were input to the new tab where the tax

benefits from accelerated depreciation and tax deductible interest are calculated and deducted

from the PTC investment The present value of future PTC investments as the original

equipment reaches the end of its useful life is also computed for each investment vintage

The PTC investments net of tax benefits and the present value of future replacements are

carried to the Investment SAC cash flow tab The model is first run with no future PTC

investment to establish the base line capital recovery Then beginning with 2012 each years

PTC investment is added to the investment total and the model rerun To prevent recovery of

PTC investment before the actual PTC expenditures take place the model results are locked

down for the prior year before the model is rerun with the next years PTC investment For

example before the 2012 run is made the annual capital recovery for the last portion of 2011 is

saved as values and included as part of the 2012 run outputs Details of these calculations are set

forth in the PTC and Investment SAC tabs of NS Reply Exhibit Ill-H-i
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Computation of Tax Liability Taxable Income

NS accepts SunBelt assumed federal tax rate of 35% and calculated composite state

income tax rate for the SBRR

Operating Expenses

NS updated the base year operating expenses as detailed in Section III-D For the annual

adjustment of operating expenses SunBelt used ton miles instead of the Boards accepted use of

tons to take into consideration the shifting nature of the SBRR traffic SunBelt Open 111-H-li

NS rejects SunBelts use of ton miles and indexes SBRR operating expenses based on annual

changes in car miles Use of ton-miles to index changes in SBRR operating expenses

overweighs changes to coal traffic volumeswhich NS and others forecast to decreaseand

underweights intermodalthe lightest trafficfor which the highest volume growth is

projected SBRR car-miles provide more accurate metric than ton-miles for adjusting

operating expenses for changes in volume for SARR with such diverse traffic base that has

very different forecasted volume growth In using car miles NS relies upon the flat-car miles for

intermodal shipments which tempers their impact more than if containers were used

NS made two other corrections to SunBelts SBRR operating expenses First NS

corrected SunBelts distribution of SBRR startup and training expenses to include all startup and

training costs In the Operating SAC tab of SunBelts Exhibit Ill-H-i SunBelt added SBRR

startup and training costs to the year 2011 general and administrative expenses The problem

with this is that because the SBRR is assumed to commence operations July 31 2011 only

approximately five-twelfths of the full year 2011 operating expenses are applied to the SBRR

including startup expenses SBRR provides no explanation of why the startup costs should be

reducedand indeed there is none NS has corrected SunBelts DCF to treat startup and training

costs as an annual operating expense spread over the first full year of SARR operations

Ill-H-il
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consistent with prior Board precedent See Xcel STB Docket No 42057 at 75 NS divided the

annual startup and training expense by twelve months and spread the monthly expenses evenly

over the first twelve months of SBRR operations.2

Second SunBelt capitalized rail grinding expenditures in the DCF NS Maintenance of

Way Expert David Hughes explains that the NS accounting policy is to expense rail grinding

expenditures See infra at III-D-198 Because the average asset lives used in the DCF are the

NS average asset lives which are based on NS accounting policies to be consistent with those

lives rail grinding is not capitalized and is included instead as maintenance of way operating

expense

Summary of SAC Analysis

NS stand-alone costs and revenues for SBRR are presented in Table of Exhibit 111-H-

on quarterly and annual basis and summarized in Table JII-H-2 below

12

See NS Reply Workpaper Exhibit Ill-H-i NS Reply SB.xlsm tab Operating SAC
Cells U15U 19
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Table 111-11-2

NS Reply SBRR SAC Results

millions

SARR Revenue Overpayments

Year Requirement SARR Revenues Shortfalls Present Value

2009 $250.7 $150.1 $100.6 $100.6

2010 $606.1 $384.6 $221.5 $199.5

2011 $623.5 $419.5 $204.1 $165.7

2012 $647.6 $455.0 $192.6 $140.9

2013 $683.4 $495.3 $188.1 $124.0

2014 $712.3 $549.6 $162.7 $966
2015 $743.8 $596.9 $146.9 $78.6

2016 $777.1 $650.9 $126.2 $60.8

2017 $811.1 $708.2 $102.9 $44.7

2018 $843.5 $762.2 $81.3 $31.8

2019 $504.9 $473.7 $31.2 $11.3

Cumulative Net Present Value $1054.6

The results in Table IJI-H-2 show that SAC costs exceed the revenues available to the

SARR by total of $1.05 billion SunBelts SAC analysis therefore fails to demonstrate that the

challenged rate is unreasonable

If The Board Were to Find That The SBRR Revenues Exceed SAC
Costs Over The 10-Year DCF Period It Must Administer Its Internal

Cross-Subsidy Test to Ensure Traffic on the Birmingham to New

Orleans Segment Would Not Subsidize Traffic on the McIntosh to

Burstall Segment

NSs Reply Evidence shows that under reasonable assumptions for traffic and revenue

forecasts properly developed operating plan that serves all SBRR customers and construction

costs that account for the conditions that will be encountered by the builders of the SBRR stand

alone revenues exceed stand-alone costs over the 10-year DCF period If the Board were to

determine otherwise however it would be required to conduct its cross-subsidy test on the

eastern segment of the SBRR network running between McIntosh and Burstall AL to ensure that

segment covers the costs attributable to serving that traffic and is therefore not receiving an

III-H-113



PUBLIC VERSION

impermissible cross-subsidy from traffic moving over only the New Orleans to Birmingham

segment of the SBRR.13 If an analysis of the McIntosh to Burstall segment demonstrates an

improper cross-subsidization this case must be dismissed See e.g Otter Tail STB Docket No

42071 at 23-30 PPL Montana S.T.B at 297-300 But even if the Board disagrees with that

conclusion and further determines contrary to Ss SAC evidence that overall projected SBRR

revenues for the McIntosh to Burstall segment exceed that segments revenue requirements then

the internal cross-subsidy analysis would limit the amount of rate relief the Board could

prescribe See Otter Tail STB Docket No 42071 at 10-11

Unlike in AEPCO 2011 NS has provided template for conducting an internal cross-

subsidy analysis AEPCO 2011 STB Docket No 42058 at 15-16 n.19 declining to conduct

cross-subsidy analysis because defendant failed to provide templates to perform internal cross-

subsidy analysis If the Board determinescontrary to NSs sound and well-supported

evidencethat SAC revenues exceed SAC costs i.e SAC revenue requirement for the SBRR

it must conduct an internal cross subsidy analysis on the Mcintosh to Burstall segment using the

revenues and costs the Board has determined NS has provided cross-subsidy determination

template for the Boards use should such an analysis become necessary.4 See xxx to

workpaper folders for ITT-A TII-D Ill-F 111-H

13
Witness Michael Baranowski sponsors the cross-subsidy analysis described in this Section of

NSs Reply Evidence See infra at IV

14

Specifically cross-subsidy templates for traffic and revenues calculations have been provided
within NS Ill-A Reply workpapers Gen Freight Traffic and Revenue Forecast Reply.xlsx and

TM-Coal Traffic and Revenue Forecast Reply.xlsx Templates for cross-subsidy calculations

of operating expenses road property investment and the consolidated cross-subsidy analysis are

provided within the Cross Subsidy subfolders in folders III-D Ill-F and ITT-H of NSs Reply

Workpapers
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Background

The SBRR as designed by Complainant consists of two distinct segments joined at their

northerly end The western segment referred to here as the Birmingham-New Orleans

Segment is high density line that replicates NSs mainline from Birmingham Alabama

through Mississippi to New Orleans Louisiana Traffic moving on that high-volume main line

includes the bulk of NS system traffic moving to and from New Orleans as well as substantial

volumes of traffic that move east and west from Meridian MS over the Meridian Speedway

The Birmingham-New Orleans Segment also includes part of NSs Crescent Corridor that runs

between New Orleans and New Jersey carrying heavy volumes of intermodal and other traffic

The Birmingham-New Orleans Segment also carries large volumes of traffic moving to and from

Atlanta Memphis and Chattanooga By contrast the eastern segment of the SBRR referred to

here as the Mclntosh-Burstall Segment replicates much lower density intrastate segment of

the NS system running from McIntosh to Burstall Alabama.5 The Mclntosh-Burstall Segment

is an indispensable segment of the SBRR because the single issue movementhigh-value and

higher-risk tank cars of chlorineoriginates at the southern end of the Mclntosh-Burstall

Segment SunBelts McIntosh plant and travels along that segment north to Burstall Only after

the issue traffic completes its journey over the lower-density Mclntosh-Burstall Segment does it

turn south and west moving over the Birmingham-New Orleans Segment to the Crescent City

where it is interchanged with another carrier

SunBelt has selected its traffic group and designed its SARR to rely heavily on the

higher-density Birmingham-New Orleans Segment to generate the revenues necessary to cover

the SBRR SAC revenue requirement To achieve this aim the SBRR includes large volumes of

These are the same two line segments comprising the SBRR identified by SunBelt in its

evidence See SunBelt Opening at 1-43 ITT-B-i
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traffic on the Birmingham-New Orleans Segment that do not share or benefit from the McIntosh

Burstall Segments line and facilities Fully 84% of all SBRR traffic volumes accounting for

70% of its revenues move exclusively on the Birmingham-New Orleans Segment In contrast

the Mclntosh-Burstall Segment accounts for only 16% of the total SBRR traffic volume Thus

while the Mclntosh-Burstall Segment accounts for approximately 37% of SBRR network route

miles only 16% of SBRRs total volume of traffic moves on it If the Board does not accept all

of NSs reply SAC evidence and finds SBRR revenues exceed costs given the significantly

lower densities on the Mclntosh-Burstall Segment it is likely that the available revenues from

that traffic would be insufficient to meet its SAC revenue requirement

The Boards Internal Cross-Subsidy Test is Essential to

Prevent Subsidization of the Issue Traffic by Other Shippers

Who Do Not Benefit from Facilities Used By the Issue Traffic

The Boards internal cross-subsidy test first applied in PPL Montana is designed to

ensure that complainants SAC analysis does not rely upon cross-subsidization of the issue

traffic by other traffic that does not use facilities needed by the issue traffic As the Board

explained the Coal Rate Guidelines and Constrained Market Pricing proscribe both cross-

subsidization by and cross-subsidization of the issue traffic PPL Montana S.T.B at 295

emphasis added prohibited cross-subsidy arises when any traffic would be required to pay

for facilities that it does not use or when that traffic would pay costs that are attributable to other

traffic Id at 295-96 As the Board has further explained complainant may not prevail in

SAC case by shifting responsibility for paying for facilities it uses to other shippers who do not

benefit from those facilities Otter Tail STB Docket No 42071 at 24 quoting PEL Montana

S.T.B at 757-78

The threshold internal cross-subsidy test flows naturally from the economic theory of

contestable markets upon which the SAC test rests
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If the revenues from traffic using one part of system are less than

the costs attributable to that traffic there would be no economic

incentive for SARR to enter the market to serve those shippers

And when the existing rates are less that the sustainable rates in

contestable market those rates do not exceed the maximum

reasonable level established by the SAC test

Id If based on an internal cross-subsidy analysis the Board determines that challenged rates do

not exceed the maximum reasonable level established by the SAC test the case must be

dismissed See id at 30

The fact that challenged rate may generate relatively high R/VC ratio is neither

relevant to cross-subsidy analysis nor inconsistent with finding that segment of SARR is

cross-subsidized by other traffic that does not use that segment As the Board has made clear it

is entirely appropriate and consistent with CMP and contestable markets theory that solely

served shipper whose traffic moves on relatively light density line may be required to bear

larger portion of the costs of that line than it would have to bear if were located on more

heavily used line See Otter Tail STB Docket No 42071 at 25 captive shipper may well

have to bear greater portion of the costs of the infrastructure required for lightly used line

But it would turn the CMP principle against cross-subsidization on its head to protect

captive shipper from subsidizing other traffic while at the same time allowing that shippers

rates to be subsidized by other traffic. Particularly where as here shipper of high value

high risk commodity derives great benefit from the rail service it enjoys sound rail economics

and differential pricing principles require that shipper to pay commensurately higher rates than

shippers on different lines with different traffic or in different circumstances

The question in an internal cross-subsidy analysis is not whether the rates in question are

judged by some subjective standard high it is whether revenue generated by the challenged

rate in combination with revenue from other SARR traffic sharing the same facilities exceeds
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the attributable costs of serving that group of shippers If the answer is no then the traffic using

the facilities in question is impermissibly cross-subsidized by other traffic that does not use those

facilities and the Board must dismiss the rate complaint See Otter Tail STB Docket No 42071

at 24-25 PPL Montana S.T.B at 296 the internal cross-subsidy test determines whether

there is readily identifiable subset of traffic that would not cover the collective attributable

costs associated with serving the traffic.

After the Board has determined that SARRs revenues exceed its costs the Boards

internal cross-subsidy test analyzes whether there is readily identifiable subset of SARRJ

traffic that would not cover the collective attributable costs of that traffic In order to make that

determination the Board calculates SARR stand-alone costs road property investment and

operating costs attributable to the identified set of traffic iidetermines the expected SARR

revenues attributable to that traffic and iii compares and iiusing discounted cash flow

analysis If the present value of standalone costs of the identified traffic set exceeds the present

value of the revenues from that traffic then the identified traffic relies on an impermissible

cross-subsidy from other traffic If the cross-subsidized traffic group includes the issue traffic

then the complainant has failed to demonstrate it is paying more than necessary for efficient

service or that it is cross-subsidizing other parts of the defendant carriers network and the rate

complaint must be dismissed See Otter Tail STB Docket No 42071 at 25-30

second application of the internal cross-subsidy test is as limit on potential rate relief

In case in which the Board does not identify proscribed internal cross-subsidy aud its SAC

analysis determines that SAC revenues exceed the SAC revenue requirement the Board niust

ensure that any rate prescription does not itself create an impermissible cross-subsidy See Otter

Tail STB Docket No 42071 at 10-11 In order to avoid creating such cross-subsidy in the rate
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SAC analysis the cross subsidy template shows that costs for the McIntosh to Burstall segment

of the SBRR exceed available revenues and that the segment fails the cross subsidy test In

building the cross-subsidy template NS applied the procedures and assumptions that the Board

used in Otter Tail NS first estimated the road property investment that is attributable to the

Mclntosh-Burstall Segment NS then estimated the portion of each operating expense category

that should be attributed to that segment using bottom-up approach to calculate direct

operating expenses17 and an URCS-based approach to calculate indirect operating expenses8

just as the Board did in Otter Tail NS did not make any further refinements to the Boards

approach See Otter Tail STB Docket No 42071 at 25-29

In short even if the Board were to conclude that the SBRRs revenues exceeded its costs

it is highly likely that the SBRR would rely on improper cross-subsidization of the traffic on the

Mcintosh to Burstall segment which includes SunBelts own traffic NS has provided the Board

with detailed templates that permit it to perform cross-subsidy analysis if one should be

necessary

Maximum Rate Calculations

NSs Reply Evidence shows that the Board should have no reason to apply the Maximum

Markup Methodology MMM both because the SBRR costs exceed its revenues by

significant margin and because the SBRR contains an improper internal cross subsidy which

mandates that the complaint be dismissed However if the Board were to apply MMM it should

correct two errors in SunBelts proposed application First the Board should account for the

unique costs imposed by TIH traffic by applying MMM in two-step process that distributes

17See NS Reply WP SBRR Operating Expense NS Reply XSub.xlsx

18
See NS Reply WP NS Reply Exhibit 111-H-i XSub.xis tab Indirect Opex
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costs attributable to handling TIH traffic only to the SBRR TIH traffic and allocates the

remaining non-TIH costs to over the entire SBRR traffic group Because the MMM analysis

proposed by SunBelt did not allocate TIH-related costs only to TIH shipments it therefore would

understate the MMM RVC ratios for TIH shipments The two-step process NS proposes would

correct much of that understatement by allocating TIH-related costs entirely to TIH traffic

Second to properly align MMM costs of non-TIll traffic with the service provided by the SBRR

the Board should apply the trainload adjustment it developed in AEPCO 2011 to all traffic

moving in single trainload service over the SBRR Third the Board should index URCS costs

for future years using RCAF-A in accordance with governing precedent and reject SunBelts

proposal to use different approach used in different contexts and for different purposes

Any MMM Analysis Conducted in this Case Should Properly

Allocate Unique Costs of TIll Traffic Solely to that Traffic

In the event that application of MMM becomes necessary it is important that the Board

properly allocate the unique variable costs of Till transportation solely to the TIll movements

NS does not think that an MMM determination is likely given that the SBRRs costs exceed its

revenues substantial amount of cross-over traffic should be omitted and the SBRR suffers

from the fatal impermissible cross-subsidy However in the off chance that there is any

application of MMM to this case the unique costs and risks associated with TIll transportation

must be borne by that traffic

Having found that the common carrier obligation encompasses TIH commodities the

Board has prominently exposed the question that must now be resolved in this casehow will

the Board rate regulatory regime acknowledge and incorporate the risks associated with these

shipments Independent experts in the Harvard Report have determined that the Board must
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confront this issue.19 logical place for the Board to address the costs and risks specific to TIH

traffic in rate case is in the application of MMM Through the MMM process the Board can

ensure that the costs that the SBRR must incur solely because it must transport TJH including

insurance PTC costs excess risks and operations expenses are borne by TIH trafficincluding

all of the issue chlorine traffic Otherwise the TIH traffic is simply being cross-subsidized by

the non-TIH traffic

As the Board recently determined for MMM purposes variable costs should be

calculated in accordance with the operating characteristics of the movements on the SARR for

the selected traffic group See AEPCO 2011 STB Docket No NOR 42113 at served June 27

2011 Similarly the unique variable costs associated with the SBRR TIH traffic should be

attributed to that TIll traffic whose actual operating characteristics are the sole cause of those

costs not distributed over the entire SBRR traffic group including non-TIll traffic as they

would be if the Board used NS operating characteristics to allocate those costs.20

The Board developed MMM to allocate the total SAC costs among all of the movements

in the traffic group to determine if the challenged rate is unreasonably high and if so by how

much.2 The allocation of SAC costs is based on each movements relative share of service

19
See Lewis Branscomb et al Rail Transportation of Toxic Inhalation Hazards Policy

Responses to the Safety and Security Externality at 14-15 72 hereafter Harvard Report
Copies of all studies cited in this section are included in NSs Reply Workpapers

20
The MMM variable cost approach discussed in this section concerns the proper attribution and

allocation of NS system-average URCS costs not calculating new average URCS costs for the

SBRR traffic group Thus this method would continue to use NS system average URCS costs

but distribute them in way that more accurately reflects the actual costs of TIH and non-TIll

movements An alternative way to approach the attribution of the unique variable costs of TIH

traffic would be to make direct adjustments to NS system average URCS costs for all TIH

movements before conducting the MMM process

21

Major Issues STB Ex Parte No 657 Sub-No at
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provided as measured by URCS variable costs.22 MMM generates maximum revenue-to-

variable cost ratio that limits the contribution from any single movement to prescribed ratio

based on each movements share of service provided

Logically each movements share of service provided should be based on the SARRs

costs because MMM is allocating the costs of service provided by the SARR In AEPCO the

Board recognized that mismatch occurs where complainant posits SARR that would

move traffic in trainload service but then calculates the variable costs for that traffic using

defendants URCS costs associated with traffic moving in carload and multi-car service.23 To

correct this mismatch the Board ordered the parties to revise their variable cost calculations for

carload and multi-car shipments to account for the efficient low-cost characteristics of those

movements over the portion of the movement replicated by the SARR.24

Here SunBelt designed its SARR to carry shipments of TIH commodities Because

URCS does not yet assign TIll related expenditures only to TIH traffic if the Board were to

reach the MMM phase in this case it should apply MMM in manner that corrects the mismatch

between the URCS costing detail and the unique costs of rail movement of TIll commod

To date the Board has not decided whether or how to take into account the unique

variable costs of transporting TIH traffic.25 NS believes there is even more justification for

including unique TIll costs in variable costs calculations for any application of the MMM rate

at 14

23 AERCO 201 STB Docket No 42113 at

24
Id

25
As general matter the Board stated in Major Issues that the MMM approach should use

unadjusted URCS to calculate variable costs See Major Issues STB Ex Parte 657 Sub-No
at 14 The Board has not had occasion prior to this case to address how the unique costs of TIH

transportationwhich are not accurately accounted for under the existing USOA and URCS
systemshould be accounted for in calculating variable costs for purposes of application of

MMM
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prescription mechanism than for determination of the jurisdictional threshold The Board

expressly acknowledged however that unadjusted URCS costs do not attribute to TIH

movements the unique costs of those movements to carriers

There may be unique operating costs associated with the

transportation of hazardous materials that URCS does not

attribute to those movements For example transportation of

hazardous materials may require the carriers to pay higher

insurance premiums

Class Railroad Accounting and Financial Reporting Transportation of Hazardous Materials

STB Ex Parte No 681 served Jan 2009 Because URCS system average costs do not take

into account significant unique costs of TIH transportation and fail to accurately allocate others

the Board should recognize that such URCS costs do not provide reasonable or reliable proxy

for the variable costs of moving TIH commodities Accordingly at least until it develops an

URCS methodology that adequately accounts for unique TIH costs the Board should include an

adjustment to URCS system average costs when calculating the variable costs of TIH

movements for purposes of implementing MMM 26

Although the Board has decided that it will no longer make movement-specific

adjustments to system average URCS variable costs for purposes of determining the

jurisdictional threshold in rate reasonableness cases the rationale for that decision does not apply

in the SAC analysis that includes MMM See Major Issues STB Ex Parte No 657 Sub-No

at 50-51 primary rationale for the Boards general decision to disallow adjustments to system

average URCS for jurisdictional threshold calculations was that Congress and the Board intended

26

The Board has not yet taken further official action in Ex Parte 681 NS filed comments in that

proceeding urging the Board to act to ensure that its rate reasonableness determinations ftilly

factor in the unique costs of transporting TJH commodities including the risk of catastrophic

accident See Class Railroad Accounting and Financial Reporting Transportation of

Hazardous Materials Ex Parte 681 NS Comments Feb 2009
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quantitative market dominance to be relatively quick and inexpensive threshold determination

See e.g id at 51 In contrast the MMM process is more consequential and not intended to be

simple MMM analysis and results effectively prescribe rates in the form of maximum RVC

ratios for full 10 years Thus accuracy and reliability in this process is considerably more

important than it is in determining an administratively quick and easy-to-determine regulatory

safe harbor for rail rates generating RVC ratios of 180 percent or less See id Indeed MMM

replaced substantially more simple methodology the Board had used for decades the percent

reduction method showing that simplicity is not primary goal of the Boards rate-reduction

methodology

In order to accomplish the appropriate allocation of costs for MMM purposes NS

proposes that the Board conduct two-step variable cost allocation process The annual stand

alone requirement for TIH costs both capital and operating expense as calculated in the DCF

model should be subtracted from the annual revenue requirement that is used as primary input

to the MMM model The MMM model would then spread non-TIH SAC across all moves

including TIH moves based on their variable costs When standalone revenues exceed SAC the

MMM model would produce maximum MMM R/VC ratio for non-TIH costs see NS Reply

WP SBRR MMM Reply.xlsx

Specifically NS identified three categories of costs that the SBRR would incur entirely as

result of handling TIH traffic and that can be allocated to TJH movements These are the costs

that would be subtracted from the annual revenue requirement in the first step

Positive Train Control The SBRR would carry no passenger traffic and it would be

required to construct PTC system solely by virtue of the fact that it carries TIH traffic The

costs of PTC construction are set forth in Section III-F-6-b above Because the SBRRs PTC
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costs are entirely due to its TIH traffic those costs can be entirely attributed to its TIH traffic It

would distort the MMM analysis to spread the significant costs of PTC across non-TIH traffic

that did not trigger those costs Because there may be some minimal benefits that other traffic

realizes from PTC albeit benefits that are far outweighed by PTC costs NS has only allocated

90% of SBRR PTC costs to its TIH traffic Because as discussed in Section III-F-6 the SBRR

PTC system will be an overlay to an existing CTC system there is no reason to assume that any

benefit beyond those already provide by the CTC system will accrue to shipments moving over

the SBRR The assumption that benefits of PTC would amount to 10% of the overall cost of

PTC system is optimistic The FRA analysis suggests that the costs of PTC will outweigh PTC

benefits by ratio of 22-to-i which makes NSs 90% allocation conservative See NS Reply

WP FRA PTC Cost-Benefit Analysis

Insurance The SBRRs large proportion of TIH traffic is also responsible for its

significant risk of liability for TIH release and thus for SBRR need to purchase more

insurance than railroad with less risky traffic mix The additional catastrophic insurance

expense of $4.98 million set forth above in Section III-D-7 is entirely attributable to the SBRRs

TIH traffic and should be allocated to that traffic in the MMM analysis

Excess Risk The SBRRs TIH traffic is also the cause of its uninsurable risk of

catastrophic Tll-I release exceeding $1 billion The costs of this excess risk are discussed above

in Section III-D-9 That additional excess risk cost should be allocated to SBRR TIH traffic in

the MMM analysis

Additional Operating Costs As detailed above in Section lIT-C and III-D the SBRRs

TIH traffic causes significant operational complications and create significant additional costs

from speed restrictions to secure handoffs to the need for additional security and environmental
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personnel However these costs are not easily segregated from costs for non-TIH traffic For

this reason NS has not attempted to allocate TIH-specific operating costs to TIll traffic This

approach is extremely conservative and as result NS approach significantly understates the

amount of SBRR costs that are properly attributable to TIll traffic

The second step would allocate the incremental annual TIH stand-alone costs

requirement to the SARRs TIH traffic only This allocation would be based on each moves

variable costs consistent with the usual MMM procedure To demonstrate this approach NS

used the STCCs available in the waybills for Chemicals traffic to identify the TIH moves in the

MMM model NS calculated the total SARR variable costs for TIll traffic in each year Then

using the TIH stand-alone costs requirement as the numerator NS calculated the annual ratio of

TIll SAC to TIll variable costs see NS Reply WP TIH Allocation.xlsx This ratio is then

added to the MMM R/VC ratio in each year to determine the maximum RVC ratio for TIH

moves

The MMM RVC ratios for TIll movements that are developed in step two and the non

TIH MMM RIVC ratios developed in the first step would be used in the MMM application

Applying two-step process such as that described above would more properly and

accurately allocate the unique costs of moving TIll traffic This in turn would result in MMM

RIVC ratios that more accurately represent the relationship between rail carriers costs and

returns associated with handling TIH traffic In sum the Board should ensure thatfor any

application of MMM at the very leastits variable cost calculations reflect the unique costs and
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risks of transporting TIH commodities and properly attribute those costs to the TIH commodities

rather than spreading them to non-TIH traffic that does not generate those costs.27

The Board Should Apply the Trainload Adjustment Advocated

in AEPCO 2011 to Shipments Moving In Single Trainload

Service Over the SBRR

In its opening narrative SunBelt disputes the merits of the Boards proposed AEPCO

2011 MMM adjustment.28 However in its workpapers SunBelt did apply the Boards proposed

AEPCO unit train adjustment but to very limited amount of SBRR traffic NS believes that if

the Board applied MMM in this proceeding it should apply slightly modified version of the

trainload adjustments included in SunBelts workpapers and expand the application of the

adjustment consistent with the service provided by the SBRR

The modification involves correcting the application of the unit train cost adjustment to

reflect the actual empty return ratio of the types of cars moving over the SBRR in place of the

URCS assumed unit train empty return ratio of 2.0 This adjustment better aligns the MMM

URCS costs with the loaded and empty car movements over the SBRR

SunBelt limited the application of the trainload adjustment to shipments that are local to

the residual NS originated and terminated on the NS and overhead to the SBRR received and

delivered by the SBRR This limitation inappropriately excludes traffic moving on the SBRR in

trainload shipments between New Orleans Meridian and Birmingham NS dropped SunBelts

arbitrary limitation that trainload shipments had to both originate and terminate on the residual

27
If the Board does not adopt NS proposed approach whatever alternative approach it uses

should ensure that TIH-specific variable costs are attributed solely to TIN movements and not to

non-TIH movements Moreover NS continues to advocate the attribution of unique T1H costs to

TIH traffic alone for all variable cost uses in SAC cases including jurisdictional threshold

MMM and rate prescription floor including the present case

28
SunBelt Opening III-H-14 to III-H-19
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NS and thus expanded the application of the trainload adjustment to all SBRR traffic that

traversed the SBRR on single train Details of NSs calculations are included inNS Reply

Workpaper MMM Overhead Trainload.xlsx

If It Applied MMM the Board Would Also Need to Correct

SunBelts Two Other Clear Implementation Errors

As discussed SunBelts MMM analysis also suffers another implementation error which

the Board should correct whether or not it adopts NSs proposed two-step MMM approach for

TIH traffic or the trainload adjustment to shipments moving over the SBRR in single trainload

service

SunBelt used the wrong index to adjust the MMM URCS costs for the years 2011

through 2021 Instead of using the RCAF-A as instructed by the Board in its 2009 decision in

AEP Texas STB Docket No 41191 Sub-No at 14 SunBelt relied on strained construction

of the Boards decision in OGE29 to rationalize the use of the Boards standard URCS

indexing approach in the MMM analysis.3 The OGE decision is inapposite here because it

involved short term indexing of URCS costs to inflate them only for specific quarters within one

year and not across years The SunBelt MMM model on the other hand is projecting URCS

costs nine years into the future Moreover the Board has consistently used the RCAF-A

approach in applying MMM in other cases including Western Fuels and AEPCO NS followed

the Boards AEP Texas Western Fuels and AEPCO precedents and applied forecast of the

RCAF-A as the basis for forecasts of variable costs in the MMM model See NS Reply WP

SBRR MMM Model Reply.xlsm

29

Oklahoma Gas Elec Co Union Pac R.R STB Docket No 42111 STB served July 24
2009
30

SunBelt Opening at III-H-12
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IV WITNESS QUALIFICATIONS AND VERIFICATION

JAMES EAGLEY

Mr Bagley is an independent consultant with over 35 years of experience in the railroad

industry working for Norfolk Southern Railway Company NS and its predecessor Southern

Railway Company and for CSXT His office is located at 1781 Harrington Park Drive

Jacksonville Florida 32225 Between June 2004 and February 2008 Mr Bagley served as Vice

President Engineering and Chief Engineering Officer for CSXT Mr Bagley is sponsoring

portions of Section III-D of NSs Reply Evidence that relate to maintenance-of-way costs and

Section Ill-F that relate to road property investment for the SBRR Mr Bagley has signed

verification of the truth of the statements contained therein copy of that verification is

attached hereto

As CSXTs Vice President Engineering and Chief Engineering Officer Mr Bagley was

responsible for all engineering functions within the CSXT system track roadway bridges and

structures buildings facilities and communications and signals He supervised and managed

workforce of approximately 6500 employees in over 22 States and two Canadian Provinces

covering over 21000 miles of main track and 9000 miles of yard and siding tracks

Before his tenure as CSXTs Chief Engineering Officer Mr Bagley had over 30 years of

experience working for NS and its predecessor railroads sampling of the positions he held

over the course of his career include Track Supervisor Assistant Division Engineer-Piedmont

Division Division Engineer-Asheville Division Division Engineer-Kentucky Division

Engineer Maintenance of Way-Southwest Region Engineer Maintenance of Way-Eastern

Region Division Engineer-Virginia Division following departmental reorganization Chief

Engineer Line Maintenance-Western Region Chief Engineer Line Maintenance-Eastern Region

Chief Engineer Line Maintenance-Staff Chief Engineer Line Maintenance-Northern Region In

v-i



these positions Mr Bagley had increasing responsibility for the maintenance of and daily

operations on track and bridges He represented the Maintenance of Way and Structures

Department on the transition team working on the integration of the Conrail territory In his final

position with NS Mr Bagley directed over 2000 employees and had responsibility for over

7000 miles of main track and 2000 miles of yard and siding track Mr Bagley has also worked

as consultant on number of projects concerning safety assessment and inspection of track

infrastructures

Mr Bagley received Bachelor of Science degree in civil engineering from Southern

Polytechnic State University He is member of the American Railway Engineering and

Maintenance-of-Way Association AREMA and was member of its predecessor

organizations Since 2007 he has been member of AREMAts Board of Governors

Mr Bagleys complete curriculum vitae is attached
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VERIFICATION

James .l3agiey declare under penalty of perjury that have read the
portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence sponsored is true and correct Further certify that am qualified and

authorized to file this statement

4aes agiey

Executed on thi.s 81ay of December 2812
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JAMES BAGLEY

1781 Harrington Park Drive Jacksonville Florida 32225

Fa 904 220 0095 Ifowe 904 220 9287 Cell 904 200 2859

EmaLl DpnBagIeytcomcast.net

SUMMARY

35 years experience with Norfolk Southern Railway Company and

predecessor company Southern Railway Company and CSX

Transportation in the Maintenance of Way Structures and Engineering

Departments Began my career with Southern Railway in November 1968 as

Management Trainee progressing steadily through positions of increasing

responsibility from Track Supervisor to Chief Engineer with Norfolk

Southern and then to Vice President and Chief Engineering Officer for

CSX Transportation

WORK HISTORY

INDEPENDENT CONSULTANT March 2008 to Present

December 2008 and January 2009

Special Consultant for Niemeyer 8c Associates PC and

Teledyne Brown Engineering Inc on track and bridge upgrade work

on Russian Railways project near Bolshoi Kamen Russia

CSX TRANSPORTATION COMPANY

June 2004 to February 29 2008

Vice President Engineering and Chief Engineering Officer

Responsible for all engineering functions within the CSX system track

roadway bridges structures buildings facilities communications and

signals design construction capacity Overall responsibility for

supervising and managing workforce of approximately 6500 employees
over 22 States and two Canadian Provinces covering 21000 miles of

main track 9000 miles of yard and siding tracks with an annual àxpense

and capital budget in excess of$1.4B

2000-2004 INDEPENDENT CONSULTANT

August 28-September 12000

September 18-23 2000
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August 1-3 2001

Safety assessment and inspection of track infrastructure of the Indiana

Railroad between Newton IL and Indianapolis IN

October 8-12 2001

Conducted track maintenance/track inspection training classes for

INTERCOR track maintenance employees in Columbia South America

January 7-10 2002

Safety assessment and inspection of track infrastructure for Westinghouse

Corp at the Savannah River Nuclear Plant near Aiken SC

March 4September 30 2002

Consultant for Norfolk Southern Railway in two coal rate cases before the

Surface Transpoztation Board

May 20-22 2002 and July 28 30 2003

Safety assessment andinspection of track infrastructure of the Georgia Ports

Authority tracks in the Savannah arid Brunswick Georgia areas

November 18-21 2002

Conducted training class covering FRA Track Safety Standards Track

Inspection and Track Maintenance for employees of Westinghouse Corp at

the Savannah River Nuclear Plant near Aikan SC

September 9-12 2003

Performed Inspection evaluation and risk assessment of Luscar Ltd.s

Poplar River Mine Rail Line near Coronach SK Canada including

preparation of written report
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September 22-25 2003

Conducted training class covering FRA Track Safety Standards and Track

inspection for employees of Bechtel BWXT Idaho LLC BBWI at the

Idaho National Engineering Environmental laboratory near Idaho Falls

Idaho

1968-2000 NORFOLK SOUTHERN RAILWAY SOUTHERN RAILWAY

COMPANY

June 1999- February 28 2000

Chief Engineer Line Maintenance Northern Region Conrail acquired

territories

Atlanta Georgia

Overall responsibility for daily track and bridge operations cm 7000 miles

of main track and aproxixnately 2000 miles of yard and siding track

Overall responsibility for directing maintenance force of approximately

2000 employees with an annual expense and capital budget of

approximately $200 million

May 16 1997-May 31 1999

Chief Engineer Line Maintenance-Staff

Atlanta Georgia

In this position was the Maintenance of Way Structures Department

representative on Transition Team involved in Norfolk Southerns

acquisition of very sizable portion of Consolidated Rail Corporation

Conrail Responsibilities included 1mi1iarization of the Conrail territory to

be acquired interviewing Conrail supervisors and maintenance of way

employees and extending job offers to existing Conrail employees for non-

agreement Maintenance of Way Structures supervisory positions with

Norfolk Southern Responsibilities also included determining division

boundaries for the territories being acquired as well as stalling and

manpower requirements for ti ese territories It was also my responsibility to

develop five-year maintenance and capital programs for the physical plant

being acquired

July 1995-May 15 1997

Chief Engineer Line Maintenance-Eastern Region
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Atlanta Georgia

Overall responsibility for daily track and bridge operations on

approximately 7000 miles of main track and 1700 miles of yard and siding

track Overall responsibility for directing maintenance force of

approximately 1700 employees with annual expense and capital budgets of

approximately $200 million

October 1993- June 30 1995

Chief Engineer Line Maintenance-Western Region

Atlanta Georgia

Overall responsibility for daily track and bridge operations on

approximately 7000 miles of main track and 1800 miles of yard and siding

track Overall responsibility for directing maintenance force of

approximately 1900 employees with annual expense and capital budgets of

approximately $200 million

February 1989- September 30 1993

Division Engineer- Virginia Division Deparimental Reorganization

Roanoke Virginia

Overall responsibility for daily track and bridge operations on heavy

tonnage division 110 million gross tons annually on approximately one-

third of division consisting of approximately 1900 miles of main track and

800 miles of yard and siding track Responsible for directing maintenance

track and bridge force of approximately 450 employees Responsibilities

included preparing annual maintenance and capital programs for both track

and bridge projecis with an iual budget of approximately $50-60 million

August 16 1986- January31 1989

Engineer Maintenance of Way- Eastern Region

Roanoke Virginia

Overall responsibility for daily track operations and maintenance on the

Eastern Region of the Norfolk and Western Railway Company subsidiaxy

of Norfolk Southern Railway Company The Eastern Region was

comprised of approximately 2000 miles of main track and 1000 miles of

yard and siding track The vast majority of this region was mountainous

terrain territory with heavy coal tonnage being the predominate commodity

being transported Directed work force of approximately 750 employees

responsible for the maintenance and safety of the track structure on this

region Responsibilities included preparing annual maintenance and capital

IV-8



programs for track projects with an annual budget of approximately $100

million

lebruary 1983- August 15 1986

Engineer Maintenance of Way- Southwest Region

Atlanta Georgia

Overall responsibility for daily track operations and maintenance on the

Southwest Region of the Southern Railway System subsidiary of Norfolk

Southern Railway Company The Southwest region was comprised of

approximately 2500 miles of main track and 1000 miles of yard and siding

track Approximately 50% of the main track was mountainous terrain with

heavy coal tonnage Directed work force of approximately 500 employees

responsible for the maintenance and safety of the track structure on this

region Responsibilities included preparing annual maintenance and capital

programs for track projects with an annual budget of approximately $80-90

million

July 1976- January31 1983

Division Engineer- Kentucky Division

Somerset Kentucky

Responsible for daily track operations and maintenance on heavy tonnage

division between Cincinnati Ohio and Chattanooga Tennessee on the

Southern Railway System This division was comprised of 500 miles of

heavy tonnage CTC main track 35MGT- 72MG 100 miles of secondary

main track and approximately 200 miles of yard and siding track Directed

work force of 130 employees responsible for maintenance and safety of the

track structure Responsible for preparing annual maintenance and capital

programs for track projects with an annual budget ofapproximately$25
million

March 16 1974- June30 1976

Division Engineer- Asheville Division

Asheville North Carolina

Responsible for daily track operations and maintenance on mountainous

division consisting of approximately 200 miles of heavy tonnage main track
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200 miles of secondary main track and 100 miles of yard and siding track

Directed work force of approximately 65 employees responsible for

maintenance and safety of the track structure on this division

Responsibilities included preparing annual maintenance and capital

programs for track projects with an annual budget of approximately

$10 million

January 16 1973- March 15 1974

Assistant Division Engineer- Piedmont Division

Greenville South Carolina

Assisted the Division Engineer on the Piedmont Division in managing daily

track operations and maintenance on approximately 500 miles of CTC main

track 150 miles of secondary main track and 200 miles of yard and siding

track Assisted the Division Engineer in plaxirung future maintenance and

capital programs for the division

January 1972- January 15 1973

Track Supervisor-Piedmont Division

Greenville South Carolina

Responsible fordaily track maintenance on 100 miles of Centralized Traffic

Control main track 45 miles of secondary main track and 15 miles o.yard

and siding track Directed daily work force of approximately 20

employees

August 12 1969-December 31 1971

Track Supervisor- Piedmont Division

Union South Carolina

Responsible for daily track maintenance on 100 miles of main track 25

miles of secondary main track and miles of yard and siding track

Directed work force of six employees

November 18 1968- August 11 1969

Management Trainee

Colnxnbus Georgia

Participant in structured Management Training program under the

direction of the Division Engineer at Columbus Georgia
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1964-1968 DANIEL CONSTRUCTION COMPANY
Florida Division

Jacksonville Florida

Field Construction Engineer and Assistant Construction Superintendent on

several heavy building construction projects in Jacksonville and

Windermere Florida and St Marys Georgia

EDUCATION

1964 Graduated Southern Technical Institute Southern Polytechnic State

University Civil Engineering Degree

1995 Management Development Certificate from Duke University The Fuqua

School of Business

SAFETY TRAINING
1989 Completed the Dupont Safety Training Course developed for

Norfolk Southern Railway Conducted Safety Training/Safety Audit training

classes for all M/W personnel on Norfolk Southerns Virginia Division

PROFESSIONAL ORGA1IZATIONS

1973 to Present Member of American Railway Engineering and Maintenance-Of-Way

Association and predecessor organizations American Railway

Engineering Association and Roadmaters and Maintenance-Of-Way
Association

2007 to Present Member of the Board of Governors of American Railway Engineering and

Maintenance of Way Association AREMA
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MICHAEL BARANOWSKI

Mr Baranowski is Senior Managing Director at FTI Consulting Inc an economic and

consulting firm with offices located at 1101 Street NW Washington DC 20005 Since 1980

Mr Baranowski has been involved in various aspects of transportation analysis including

operations engineering facility requirements valuations and costing Mr Baranowski is

sponsoring portions of Sections Ill-F III-G and Ill-H of Norfolk Southerns NSs Reply

Evidence Mr Baranowski has signed verification of the truth of the statements contained

therein copy of that verification is attached hereto

Mr Baranowski holds Bachelor of Science degree in accounting from Fairfield

University in Fairfield Connecticut In 1980 he joined the consulting firm of Wyer Dick and

Company in Livingston New Jersey as consultant He participated in variety of studies for

railroad shipper and other clients including line abandonments operations analysis terminal

switching studies labor protection and rail facility and equipment valuation

In late 1981 Mr Baranowski became consultant with Snavely King and Associates

with offices in Morristown New Jersey and Washington D.C While at Snavely King he was

involved in rail merger traffic switching liquidation and valuation studies for variety of rail

and rail related clients He was also responsible for engineering operating and costing

components in number of Section 229 proceedings

Mr Baranowski joined Klick Kent Allen KKA in 1988 as Senior Consultant

He became principal of KKA in 1989 and remained in that position until its acquisition by

FTI in 1998 Mr Baranowski has presented testimony before the Interstate Commerce

Commission Surface Transportation Board Federal Communications Commission Federal

Regulatory Commission and variety of state regulatory agencies

Mr Baranowski complete curriculum vitae is attached
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VERIFICATION

Michael Baranowski declare under penalty of perjury that have read the portions

of the Reply Evidence of Norfolk Southern Railway Company that have sponsored as

described in the foregoing Statement of Qualifications that know the contents thereof and that

the evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement //
Michael Baranowski

Executed on this jday of January 2013
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Mlchaet Baranowslu

Senior Managing Director Economic Consulting

mike bsranwskiftiLciiult1iig mm

FTI conaulting Mike Baranowski provides financial and economic consulting services to the telecommunications

1101 Street NW and transportation industries He has special expertise in analyzing and developing complex

5515 5100 computer costing models operations analysis and transportation engineering Much of his work

Washington DC 20005 involves providing oral and written expert testimony before courts and regulatory bodies

Tel 1202 212-0100
Some of Mr Baranowskis representative accomplishments include

Fax 202312-9101

Overseeing the development of computer cost modeling tools designed to simulate the

cost of competitive entry into local telecommunications markets and directing the efforts

Education
of nationwide team of

testifying experts presenting the cost model results in multiple

B.S in Accounting
proceedings across the country

Fairfield University

Supplemental Finance
Directing the analysis critique and restatement of variety of complex cost models

Studies Kean College developed by major telecommunications companies designed to simulate the forward-

looking cost of competitive entry into local telecommunications markets

Designing multiple PC-based spreadsheet models for use in calculating the stand-alone

cost of competitive entry into the railroad and pipeline markets These models have been

used to assist clients in all three network industries in making internal pricing decisions

that are in compliance with governing regulatory standards

Conducting detailed analyses of railroad operations and developing the associated

capital requirements and operating expenses attributable to specific movements and the

incremental capital and operating expense requirements attributable to major changes in

anticipated traffic levels

Calculating marginal and incremental costs for major petroleum products pipeline

company an approach that is now used regularly by the company in making internal day-

to-day pricing decisions

Mr Baranowski holds B.S in Accounting from Fairfield University in Fairfield Connecticut and

has pursued supplemental finance studies at Kean College in Union New Jersey

TELECOMMUNICATIONS TESTIMOt4Y

Federal Communications Commission

February 1998 File No E-98-05 ATT Corp Bell Atlantic Corp Affidavit of Michael

Baranowski

March 13 1998 File No E-98-05 ATT Corp Bell Atlantic Corp Supplemental Affidavit

of Michael Baranowski

June 10 1999 CC Docket No 96-98 Implementation of the Local Competition Provisions

of the Telecommunications Act of 1996 Reply Affidavit of Michael

Baranowski John Klick and Brian Pitlcin

CRiTICAL THINKlNC
CONSULT ND Al THE CRIUCAL TIME
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Michae Baranowskl

July 25 2001 CC Docket No 00-251 00-218 In the Matter of Petition of ATT
Communications of Virginia Inc and WorldCom Inc Pursuant to Section

252e5 of the Communications Act for Preemption of the Jurisdiction of

the Virginia State Corporation Commission Regarding Interconnection

Disputes with Verizon-Virginia Inc Panel

June 13 2005 WC Docket No 05-25 In the Matter of Special Access Rates for

Price Cap Local Exchange Carriers ATT Corp Petition for Rulemaking to

Reform Regulation of Incumbent Local Exchange Carrier Rates for Interstate

Special Access Services Joint Declaration on Behalf of SBC

Communications Inc

July 29 2005 WC Docket No 05-25 In the Matter of Special Access Rates for

Price Cap Local Exchange Carriers ATT Corp Petition for Rulemaking to

Reform Regulation of Incumbent Local Exchange Carrier Rates for InterstOte

Special Access Services Joint Reply Declaration on Behalf of SBC

Communications Inc

Public Service Commission of Delaware

February 1997 PSC Docket No 96-324 In the Matter of Bell Atlantic Delaware Statement

of Terms and Conditions Under Section 252F of the Telecommunications

Act of 1996 Testimony of Michael Baranowski

Public Setvice Commission of the District of Columbia

March 24 1997 Formal Case No 962 In the Matter of the Implementation of the District of

Columbia Telecommunications Competition Act of 1996 Testimony of

Michael Baranowaki

May 1997 Formal Case No 962 In the Matter of the Implementation of the District of

Columbia Telecommunications Competition Act of 1996 Rebuttal Testimony

of Michael Baranowaki

Public Service Commission of the State of Maryland

March 1997 Docket No 8731 Phase II In the Matter of the Petitions for Approval of

Agreements and Arbitration of Unresofved Issues Arising Under Section 252

of the Telecommunications Act of 1996 Direct Testimony of Michael

Baranowski

April 1997 Docket No 8731 Phase II In the Matter of the Pettions for Approval of

Agreements and Arbitration of Unresolved Issues Arising Under Section 252

of the Telecommunications Act of 1996 Rebuttal Testimony of Michael

Baranowski

May 25 2001 Case No 8879 In the Matter of the Investigation into Rates for Unbundled

Netwark Elements Pursuant to the Telecommunications Act of 1996 Panel

Testimony on Recurring Cost Issues

FTF
CO LT fticonun.com
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MichaI Baranowski

Public Serv/ce Commission of the State of Michigan

January 20 2004 Case No U-13531 In the Matter on the Commissions Own Motion to

Review the Costs of Telecommunication Service Provided By SBC Michigan

Initial Testimony of Michael Baranowski and Julie Murphy

May 10 2004 Case No U-13531 In the Matter on the Commissions Own Motion to

Review the Costs of Telecommunication Service Provided By SBC Michigan

Final Reply Testimony of Michael Baranowski and Julie Murphy

New Jersey Board of Public Utilities

December 20 1996 Docket No TX 95120631 Notice of Investigation Local Exchange

Competition for Telecommunications Services Rebuttal Testimony of John

Klick and Michael Baranowski

North Carolina Utilities Commission

March 91998 Docket No P-100 Sub 133d In the.Matter of Establishment of Universal

Support Mechanisms Pursuant to Section 254 of the Telecommunications

Act of 1996 Rebuttal Testimony of Michael l3arariowski

Pennsylvania Public Utility Commission

January 13 1997 Docket Nos A-310203F0002 et al MFS-lIl Application of MFS Intelenet of

Pennsylvania Inc et Al Phase Ill Rebuttal Testimony of Michael

Baranowski

February 21 1997 Docket Nos A-31 0203F0002 et al MFS-II Application of MFS ntelenet of

Pennsylvania Inc et Al Phase Ill Surrebuttal Testimony of Michael

Bäranowski

April 22 1999 Docket Nos P-00991 648 P-00991 649 Petition of Senators and CLECS for

Adoption of Partial Settlement and Joint Petition for Global Resolution of

Telecommunications Proceedings Direct Testimony of Michael

Baranowski

January 11 2002 Docket No R-0001 6683 Generic Investigation of Vehzon Pennsylvania

Inc.s Unbundled Network Element Rates Panel Testimony on Recurring

Cost Issues

State Corporation Commission Commonwealth of Wrginia

April 1997 Case No PUC970005 Ex Parte to Determine Prices Bell Atlantic Virginia

Inc Is Authorized To Charge Competing Local Exchange Carriers In

Accordance Wth The Telecommunications Act of 1996 And Applicable State

Law Affidavit of Michael Baranowski

April 23 1997 Case No PUC970005 Ex Parte to Determine Prices Bell Atlantic Virginia

Inc Is Authorized To Charge Competing Local Exchange Carriers In

Accordance With The Telecommunications Act of 1996 And Applicable State

Law Direct Testimony of Michael Baranowski

IT
CO LT

Thconsuftirg.orn
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June 10 1997 Case No PUC970005 Ex Parteto Determine Prices Bell Atlantic Virginia

Inc Is Authorized To Charge Competing Local Exchange Carriers In

Accordance With The Telecommunications Act of 1996 And Applicable State

Law Rebuttal Testimony of Michael R. Baranowski

Washington State Utilities and Transportation Commission

December 22 2003

February 2004

Docket No UT-033044 In the Matter of the Petition of Qwest Corporation

To Initiate Mass-Market Switching and Dedicated Transport Case Pursuant

to the Triennial Review Order Direct Testimony of Michael Baranowski

Docket No UT-033044 In the Matter of the Petition of Qwest Corporation

To Initiate Mass-Market Switching and Dedicated Transport Case Pursuant

to the Triennial Review Order Response Testimony of Michael

Baranowski

Public Sen/ice Commission of West Virginia

February 13 1997

February 27 1997

June 2002

July 2002

Case Nos 96-1516-T-PC 96-1561-T-PC 96-1009-1-PC 96-1533-T-T

Petition to establish proceeding to review the Statement of Generally

Available Terms and Conditions offered by Bell Atlantic in accordance with

Sections 251 252 and 271 of the Telecommunications Act of 1996

Testimony of Michael Baranowski

Case Nos 96-1516-T-PC 96-1561-T-PC 96-1009-1-PC 96-1533-T-T

Petition to establish proceeding to review the Statement of Generally

Available Terms and Conditions offered by Bell Atlantic in accordance with

Sections 251 252 and 271 of the Telecommunications Act of 1996

Rebuttal Testimony of Michael Baranowaki

Case No 01-1696-1-PC Verizon West Virginia Inc Petition For Declaratory

Ruling That Pricing of Certain Additional Unbunclled Network Elements

UNE5 Complies With Total Element Long-Run Incremental Cost TELRIC

Principles Direct Testimony of Michael Baranowski

Case No 01-1696-T-PC Verizon West Virginia Inc Petition For Declaratory

Ruling That Pricing of Certain Additional Unbundled Network Elements

UNEs Complies With Total Element Long-Run Incremental Cost TELRIC

Principles Supplemental Direct Testimony of Michael Baranowski

RAILROAD TESTIMONY

Interstate Commerce Commission

March 1995 Finance Docket No 32467 National Railroad Passenger Corporation and

Consolidated Rail Corporation--Application Under Section 402a of the Rail

Passenger Service Act for an Order Fixing Just Compensation

October 30 1985 Docket No 41185 Arizona Public Service Company and Pacificorp The

Atchison Topeka and Santa Fe Railway Company

IIIIF TI
CO ftconsutng .com
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MichaeL Baranowski

October 31 2003 Docket No 42069 Duke Energy Corporation Norfolk Southern Railway

Company Reply of Norfolk Southern Railway Company to Duke Energy

Companys Supplemental Evidence

November 24 2003 Docket No 42072 Carolina Power Light Company Norfolk Southern

Railway Company Supplemental Evidence of Norfolk Southern Railway

Company

December 2003 Docket No 42072 Carolina Power Light Company Norfolk Southern

Railway Company Reply of Norfolk Southern Railway Company to Carolina

Power Light Companys Supplemental Evidence

December12 2003 Docket No 42069 Reply of Norfolk Southern Railway Company to Duke

Energy Corporathns Petition to Correct Technical Error and Affidavit of

Michael Baranowski

January 2004 Docket No 42070 Duke Energy Corporation CSX Transportation Inc

Supplemental Evidence of CSX Transportation no

January 26 2004 Docket No 42058 Arizona Electric Power Cooperative Inc The Burlington

Northern and Santa Fe Railway Company and Union Pacific Railroad

Company Joint Supplemental Reply Evidence and Argument of The

Burlington Northern and Santa Fe Railway Company and Union Pacific

Railroad Company

March 22 2004 Docket No 42071 Otter Tail Power Company The Burlington Northern and

Santa Fe Railway Company Supplemental Reply Evidence of The Burlington

Northern and Santa Fe Railway Company

April 2004 Docket No 41185 Arizona Public Service Company and Pacificorp The

Burlington Northern and Santa Fe Railway .Company The Burlington

Northern and Santa Fe Railway Companys Reply Evidence on Reopening

May24 2004 Docket No 41191 Sub-No AEPTexas North Companyv The Burlington

Northern and Santa Fe Railway Company Reply Evidence of The Burlington

Northern and Santa Fe Railway Company

June 23 2004 Docket No 42057 Public Service Company of Colorado d/b/a XceI Energy

The Burlington Northern and Santa Fe Railway Company Petition to Correct

Technical and Computational Errors

March 2005 Docket No 42071 Otter Tail Power Company BNSF Railway Company

Supplemental Evidence of BNSF Railway Company

April 2005 Docket No 42071 Otter Tail Power Company BNSF Railway Company

Reply of BNSF Railway Company to Supplemental Evidence

July 20 2005 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperate Inc BNSF Railway Company Reply Evidence of BNSF

Railway Company

May 2006 Docket No Ex Parte 657 Sub-No Major Issues in Rail Rate Cases

Verified Statement Supporting Comments of BNSF Railway Company

FTF
CON LI NO

thconsung.com
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MichaeL Baranowski

May31 2006 Ex Parte 657 Sub-No Major Issues in Rail Rate Cases Verified

Statement Supporting Reply Comments of BNSF Railway Company

June 15 2006 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Reply Supplemental Evidence

of BNSF Railway Company

June 15 2006 Docket No 41191 Sub AEP Texas North Company BNSF Railway

Company Reply Supplemental Evidence of BNSF Railway Company

June 30 2006 Docket No Es Parte 657 Sub-No Major Issues in Rail Rate Cases

Verified Statement Supporting Rebuttal Comments of BNSF Railway

Company

February 2008 Docket No 42099 El DuPont De Nemours andi Company CSX

Transportation Inc Opening Evidence of CSX Transportation Inc

February 2008 Docket No 42100 El DuPont De Nemours and Company CSX

Transportation Inc Opening Evidence of CSX Transportation Inc

February 2008 Docket No 42101 El DuPont De Nemours and Company CSX

Transportation Inc Opening Evidence of CSX Transportation Inc

May 2008 Docket No Ex Parte 679 Petition of the AAR to Institute Rulemaking

Proceeding to Adopt Replacement Cost Methodology to Determine

Railroad Revenue Adequacy Verified Statement of Michael Baranowski

July 14 2008 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Third Supplemental Reply

Evidence of BNSF Railway Company

July 14 2008 Docket No AB-515 Sub-No Central Oregon Pacific Railroad Inc --

Abandonment and Discontinuance of Service -- in Coos Douglas and Lane

Counties Oregon Coos Bay Rail Line

August 2008 Docket No 41191 Sub-No AEP Texas North Company BNSF Railway

Company Fourth Supplemental Evidence of BNSF Railway Company

August 112008 Docket No 42014 Entergy Arkansas Inc and Entergy Services Inc Union

Pacific Railroad Company and Missouri Northern Arkansas Railroad

Company Inc Finance Docket No 32187 Missouri Northern Arkansas

Railroad Company Inc Lease Acquisition and Operations Exemption

Missouri Pacific Railroad Company and Burlington Northern Railroad

Company Reply Evidence and Argument of Union Pacific

September 2008 Docket Nc 41191 Sub-No AEP Texas North Companyv BNSF Railway

Company Fourth Supplemental Reply Evidence of BNSF Railway Company

September 12 2008 Docket No AB-515 Sub-No Central Oregon Pacific Railroad Inc --

Abandonment and Discontinuance of Service -- in Coos Douglas and Lane

Counties Oregon Coos Bay Rail Line Rebuttal to Protests

August 24 2009 Docket No 42114 US Magnesium L.L.C Union Pacific Railroad

Company Opening Evidence of Union Pacific Railroad Company

October 22 2009 Docket No 42114 US Magnesium L.C Union Pacific Railroad

Company Rebuttal Evidence of Union Pacific Railroad Company

FT
Li Thconsu5n.corn
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Mlch3eI Barnowsk

January 19 2010 Docket No 42110 Seminole Electric Cooperative Inc CSX

Transportation Inc Reply Evidence of CSX Transportation Inc

May 2010 Docket No 42113 Arizona Electric Power Cooperative Inc BNSF Railway

Company and Union Pacific Railroad Company Joint Reply Evidence of

BNSF Railway Company and Union Pacific Railroad Company

November 22 2010 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company BNSF Comments on Remand

Joint Verified Statement of Michael Baranowski and Benton Fisher

January 2011 Docket No 42056 Texas Municipal Power Agency BNSF Railway

Company BNSF Reply to IMPA Petition for Enforcement of Decision Joint

Verified Statement of Michael Baranowski and Benton Fisher

October 28 2011 Docket No FD 35506 Western Coal Traffic League Petition for Declaratory

Order Opening Evidence of BNSF Railway Company Joint Verified

Statement of Michael Baranowski and Benton Fisher

November 10 2011 Docket No 42127 Intermountain Power Agency Union Pacific Railroad

Company Reply Evidence of Union Pacific Railroad Company\

November 28 2011 Docket No FD 35506 Western Coal Traffic League Petition for Declaratory

Order Reply Evidence of BNSF Railway Company Joint Reply Verified

Statement of Michael Baranowski and Benton Fisher

May 10 2012 Docket No 42056 Texas Municipal Power Agency BNSF Railway

Company BNSF Reply to TMPA Petition to Reopen and Modify Rate

Prescription Joint Verified Statement of Michael Baranowski and Benton

Fisher

US District Court for Northern District of Oklahoma

January 2007 Case No 06-CV-33 TCK-SAJ Grand Rrver Dam Authority BNSF Railway

Company Report of Michael Baranowski

February 2007 Case No 06-CV-33 TCK-SAJ Grand River Dam Authority BNSF Railway

Company Reply Report of Michael Baranowski

Circuit Court of Pulaski County Arkansas

August 17 2007 Case No CV 2006-2711 Union Pacific Railroad Entergy Arkansas Inc

and Entergy Services Inc Expert Witness Report of Michael Baranowski

December 14 2007 Case No CV 2006-2711 Union Pacific Railroad Entergy Arkansas Inc

and Entergy Services Inc Reply Expert Witness Report of Michael

Baranowski

U.S District Court for the Eastern District of Wisconsin

February 15 2058 Case No 06-C-0515 Wisconsin Electric Power Companyv Union Pacific

Railroad Company Expert Reply Report of Michael Baranowski

CO LT
fticonsu5ng.coni
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Michael Barariowski

Arbitrations and Mediations

March 2005 Arbitration Case 181 00490 04 BNSF Railway Company and JB Hunt

Transport Inc Expert Report on behalf of BNSF Railway Company

March 28 2005 Arbitration Case 181 0049004 BNSF Railway Company and J.B Hunt

Transport Inc Rebuttal Expert Report on behalf of BNSF RaiMay Company

April 12 2005 Arbitration Case 181 0049004 BNSF Railway Company and J.B Hunt

Transport Inc Supplemental Expert Report on behalf of BNSF Raiay

Company

April 19 2005 Arbitration Case 181 0049004 BNSF Railway Company and J.B Hunt

Transport Inc Supplemental Rebuttal Expert Report on behalf of BNSF

Railway Company

April/May 2005 Arbitration Case 181 0049004 BNSF Railway Company and J.B Hunt

Transport Inc Hearings before Arbitration Panel

February 20 2007 In the Matter of the Arbitration between the Detroit Edison Company at al

and BNSF Railway Company Expert Report of Michael Baranowski

March 19 2007 In the Matter of the Arbitration between the Detroit Edison Company et al

and BNSF Railway Company Supplemental Expert Report of Michael

Baranowski

February 12 2009 In the Matter of the Arbitration between Wisconsin Public Service

Corporation and Union Pacific Railroad Company Rebuttal Expert Report of

Michael Baranowski

October 16 2009 In the Matter of Arbitration Between Norfolk Southern Railway Company and

Drummond Coal Sales Inc Expert Report of Michael Baranowski

July 25 2011 America.n Arbitration Association Case No 58 147 0031809 BNSF

Railway Company and Kansas City Southern Railway Company Expert

Report of Michael Baranowski

FTF
CO LT

ticonsutn.coni
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WILLIE BENTON III

Mr Benton is consultant for Scott Bridge Company and president of B-3 Engineering

located at 208 Nathan Thaxton Road Jackson Georgia 30233 Since 1974 Mr Benton has been

involved in various aspects of railroad engineering including work on structures and bridges

Mr Benton is sponsoring portion of Section 111-F of Norfolk Southerns NSs Reply

Evidence regarding bridges Mr Benton has signed verification of the truth of the statements

contained therein copy of that verification is attached hereto

Mr Benton holds Bachelor of Science degree in civil engineering from the University

of South Carolina He is licensed engineer in Georgia and member of the American Railway

Engineering and Maintenance-of-Way Association AREMA Mr Benton chaired the Timber

Structures Committee and Structure Inspection Maintenance and Repair Committees

In 1972 Mr Benton joined NS predecessor Southern Railway Company Mr Benton

held positions as Track Supervisor and Assistant Engineer In 1978 lie became Bridge

Engineer position he held for 12 years In 1990 Mr Benton became Engineer Structures

Western Region at NS until his retirement in 2009

Mr Benton complete curriculum vitae is attached
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VERIFICATION

Willie Benton lit declare under penalty of perjury that have read the portions of the

Raply Evidence of NorfOlk Southern Railway Company that have sponsored as described in

the
foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement /7

Willie Benton ill

Executed on this day ot December 2012
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RESUME

October 10 2012

Willie Benton III P.E

208 Nathan Thaxton Road

Jackson Georgia 30233

EMPLOYMENT HISTORY

Scott Bridge Company Engineer Railroad Structure September 2009 consultant

services present

B-3 Engineering President March 2009 present

Norfolk Southern Railway Engineer Structures Western Region January 1990

March 2009

Southern Railway/Norfolk Southern Railway Bridge Engineer April 1978 January

1990

Southern Railway Assistant Engineer August 1974 April 1978

Southern Railway Track Supervisor January 1974 August 1974

Southern Railway Management Trainee August 1972 January 1974

EDUCATION

1972 Graduate of the University of South Carolina School of Engineering BS in Civil

Engineering

LICENSES AND ASSOCIATIONS

Licensed Professional Engineer in the State of Georgia

Member of the American Railway Engineering and Maintenance of Way Association

Member of Committee Timber Structures AREMA Past Chairman

Member of Committee 10 Structure Inspection Maintenance and Repair AREMA Past

Chairman

Member of the American Association of Railroads Bridge Research Steering Committee 1980

1984
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DOUGLAS BESS

Mr Bess is an Engineering Specialist with STV Inc professional firm offering

engineering architectural planning environment and construction management services located

at 1201 Peachtree Street NE Suite 1001 Atlanta Georgia 30361 Mr Bess has over 30 years of

experience in the railroad industry working on projects for Norfolk Southern Railway Company

NS CSXT and Kansas City Southern Mr Bess is sponsoring portions of Section Ill-F of

NSs Reply Evidence that relate to road property investment for the SBRR Mr Bess has signed

verification of the truth of the statements contained therein copy of that verification is

attached hereto

Mr Bess has Bachelor of Science degree of civil engineering from Marshall University

He joined NSs predecessor Southern Railway Company in 1973 Mr Bess worked in several

engineering positions for NS and its predecessor in the Bridges and Structures Department

After leaving the railroad and joining STy Mr Bess continued to do special projects for NS and

other carriers This work included assisting in developing computerized system for bridge

culvert and tunnel inspections and conducting such inspections For the past five years

Mr Bess has been qualified as Level inspector of Erosion and Sediment Control in Georgia

and qualified Erosion Prevention and Sediment Control Inspector in South Carolina

Mr Besss complete curriculum vitae is attached
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VERIFICATION

Douglas Bess declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Doug1s Bess

Executed on this .L day of December 2012
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Douglas Bess Jr

Engineering Specialist

Mr Bess is civil engineer with more than 30 years of experience in

railroad line structures most of which was gained as an engineer with the

Norfolk Southern Corporation His ezperttve includes structural inspections

and the development of computerized systems to manage data on bridge

characteristics and conditions

Project Experience with STV/RWA

CSX Roaelway Worker Training Senior Engineer

Mr Bess is qualified for 2009 as facilitator for contractors worldng on or

near CSX property The facilitator is responsible to train contractors on

Contractor Safety Security Awareness Roadway Worker Safety and On-

Track Machinery 02/09 Present

Erosion and Sediment Control Senior Engineer

Mr Bess qualified as Level 1A certified inspector in the state of Georgia in

06/07 Mr Bess was also qualified in the State of South Carolina as an

Erosion Prevention and Sediment Control Inspector in 09/07

The Athens Line Miscellaneous Engineering Services Project Design

Engineer

Responsible for performing visual inspections of the site prior to the jack and

bore installation of 42-inch-diameter steel casing pipe under the main

Athens Line track and the extension of two existing casing pipes under the

track in Athens GA 4/07

CSX Inspection Services Project Design Engineer

Providing inspection services rat several locations on the CSX right-ofway

while outside contractors install casing pipe under CSX tracks by the jack

and bore method As field inspector Mr Bess is responsible for protecting

the right-of-way and making sure that the
proper size pipe is used and that it

is at the proper depth under the track as outlined in the plans Mr Bess is

empowered to stop work if he feels the contractor is not performing the

installation in safe and proper manner 9/06 Present

Norfolk Southern Bridge Information Management System BIMS
Project Design Engineer

Acting as liaison with the Norfolk Southern Corporation Bridges and

Structures Department in developing computerized system for Norfolk

Southern to use in bridge culvert and tunnel inspections Mr Bess is

providing the bridge culvert and tunnel data to the subcontractor WebTech

who designed the initial inspection program He tests the programs

developed by the subcontractor to ensure they work as requested and works

with the Norfolk Southern Bridge Department to make changes and

Certifications

Erosion Prevention and

Sutimeit Control

Ceitilierrtion South Carolina

Department of Health and

Environmental Control

27

Office Location

Atlanta GA

Date joinedflrm

4115108 to present

7/30/04 2/29108

Years with other firms

30

Education

Bachelor of Science Civil

Engineering Marshal

University 1973

Computer Skills

BIMS Software Statistical

Analytical System lAS
Software
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enhancements requested by them Mr Bess is also works with the Norfolk

Southern Engineering Systems group as they implement these changes made

by WebTech 7/04 Present

Kansas City Southern Railway BIMS Project Design Engineer

Helped to design feature that is currently not part of the Norfolk Southern

Corporation BIMS package for Kansas City Southern Railways Bridge

Information Management System BTMS for their bridge inspection

program Mr Bess has made Norfolk Southern aware of this feature and

they hope to incorporate it into their inspection procedure when the feature

becomes available He is now working to develop an additional inspection

feature that Kansas City Southern Railway desired for the inspection of

timber bridges 2004 12/06 2008

SCDOT Assembly Street Railroad Consolidation and Grade Crossing

Elimination Study Project Design Engineer

Prepared layout of the existing Norfolk Southern and CSX trackage for

study to determine the
feasibility

of eliminating at-grade crossings to

improve traffic and pedestrian safety and decrease traffic congestion on

Assembly Street in Columbia SC The focus of the feasibility study is to

grade separate Assembly Street and the Norfolk Southern and CSXs main

lines eliminate at-grade crossings and relocate new rail alignments 4/07

6/07

Norfolk Southern Line Structure Inspection Database Project Design

Engineer

Assisted in the recording and filing of bridge culvert and tunnel inspection

reports and maintained bridge culvert and tunnel databases Mr Bess

organized these records for Norfolk Southern Corporation prior to the

implementation of the Bridge Inlomiation Management System BIIVIS in

2006 11/05 -9/06

Project Bxperience with Norfolk Southern

Southern RailwaylNorfolk Southern Bridges and Structures Department

Assistant Engineer

Was involved with detailing bridge tie decks and bridge design Designed

bridges mostly steel ballast pestles to replace existing bridges that were

primarily timber trestles The new structures had to be built under traffic so

care had to be taken to locate the new structure 1974-1982

Mr Bess was also responsible for maintaining the bridge culvert and tunnel

inspection reports and databases and ensuring that all structures were

inspected yearly He was in constant communication with Bridge and

Building field personnel by phone or e-mail to follow up on delinquent or

missing inspection reports He used SAS computer software to write

programs to generate reports for this as well as other aspects of the database

such as length of bridges on the system Prior to his retirement Mr Bess was

working with the Norfolk Southern Corporation Bridges and Structures

xsrvi
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Department Manager in developing computerized system for bridge

inspections 1987 2003

Norfolk Southern Underwater Bridge Inspection Program Assistant

Engineer

Contracted the yearly Underwater Bridge Inspection Program for those

structures that could not be inspected by Norfolk Southern Corporation

Bridge and Building field forces This included developing the list of bridges

to be inspected preparing plans and specifications coordinating with the

Material Management Department for solicitation of bids and awarding of

work and monitoring work by the contractor until completion 1999 -2003

forfolk Southern Bridges and Structures Department Assistant

Clearance Engineer

Worked in the Clearance Section in the Bridges and Structures Department

of the Norfolk Southern Corporation This involved travel to measure various

obstructions returning to the office to plot the information from film and

digitizing the plotted information in the mainframe computer for use by the

clearance section of the Transportation Department for clearing high and/or

wide shipments 1982- 1987

Southern Railway Management Trainee

Began railroad career in the Management Training Program in September

1973 Received class and field training covering aspects of track and bridge

maintenance which included roadway basics and operating rules 1973-

1974
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PAUL BOBBY

Mr Bobby is Project Manager with STY Inc professional firm offering engineering

architectural planning environment and construction management services located at 200 West

Monroe Street Suite 1650 Chicago Illinois 60606 Mr Bobby is sponsoring portions of

Section 111-F of Norfolk Southerns NSs Reply Evidence related to earthwork Mr Bobby

has signed verification of the truth of the statements contained therein copy of the

verification is attached hereto

Mr Bobby earned his Bachelor of Science degree in civil engineering from the

University of Wisconsin/Platteville He has experience in the design arid construction of railroad

improvements including rail clearance and grade separation programs Mr Bobby has

participated in the design of roadway and track alignment geometry and right-of-way and utility

conflict identification working on feasibility studies cost estimation and the development of

staging plans for construction Mr Bobbys specific projects have included work on railroad

bridge for CSXT over the Hudson River railroad bridge for the Wisconsin Central Railroad

over roadway and planning and design for the reconfiguration of CSXT coal terminal in

Baltimore among several others

Mr Bobby is member of the American Railway Engineering and Maintenance-of-Way

Association AREMA He is also member of the Maintenance-of-Way Club of Chicago

Mr Bobbys complete curriculum vitae is attached
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Paul Bobby P.E

Project Manager

Office Location

Chicago IL

Mr Bobby is civil engineer and project manager with more than 10 years of

experience in the design and construction of railroad and highway
Date joined firm

improvements including FTA New Starts projects and rail clearance and grade
8/23/04

separation programs He is adept at the design of roadway and track alignment Years with other firms

geometry and right-of-way ROW and utility conflict identtication Mr Bobby

has experience with feasibility studies cost estimating and the development of
Education

construction staging plans to maintain traffic and operations He has also
Bachelor of Science Civil

managed variety of successful track capacity expansion and rail improvement
Engineering University

of

project for Metra freight railroads and as part of the Chicago Region Wisconsin/Platteville 2000

Environmental and Transportation Efficiency Program CREA TE program
ProssionaI

which was established to identify key bottlenecks and conflicts within existing

Chicagoland transportation infrastructure
egistrations

Professional Engineer

Georgia

20091PE034469/exp

estimatingfocus
12/31/2012 Illinois

Mr Bobby is professional engineer with more than 10 years of experience
2005/Civil/Sanitary

providing capital cost estimating for transit and civil works projects including Engineeringl062-

ETA New Starts investments He also brings experience in the design and 058268/exp 11/30/13

construction of railroad and highway improvements including rail clearance Indiana

and grade separation programs He served as the civil task manager for the 2007/PE10708276/exp

Chicago Transit Authority CTA Circle Line Alternatives Analysis and he led 7/31/2012 and Wisconsin

the Phase engineering design for commuter rail system for the Northern 2006138452-6lexp

Indiana Commuter Transit District NICTD Mr Bobby has experience with

alignment development and analysis right-of-way ROW and utility conflict Memberships

identification alternatives development and plan analyses and feasibility
American Railway

studies He also served as the project manager for blanket contract with Engineering and

Metra to assist in standardizing capital cost methodology and estimates per
Maintenance-of-Way

ETA guidelines
Association AREMA

Maintenance-of-Way Club of

Chicago

management focus

Mr Bobby is project manager and track designer with more than 10 years of

experience in the design and construction of rail improvements He began his

career as track laborer for the Wisconsin Central Ltd now Canadian

National Railway Company and has since earned solid reputation within the

rail industry for his knowledge of light rail passenger and freight rail design

programs He served as lead rail engineer for the $120 million Chicago Transit
______ ______

Authority CTA Block 37 Station and Tunnel Connector for which he provided

design of 2-track connection between the Blue and Red transit lines He has also served as lead rail

engineer for several capacity improvement projects including work for CSX Corporation Norfolk

Southern Railway and Kansas City Southern In addition Mr Bobby has provided project management
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for blanket civil/s fructural and project administration contracts with Metra including more than 20

assigned tasks all completed within budget and on schedule

Proj ect Experience

BRIDGES

IDOT IL 15 over ICG Railroad and IL 13 Reconstruction Rail Coordinator

Providing railroad coordination services for the $14.4 million replacement of dual structures on IL 15 that

span IL 13 and the Illinois Central Gulf ICG railroad ROW in St Chair County IL An Illinois

Department of Transportation IDOT inspection found the dual bridges to be in poor condition The

agency therefore recommended that both structures be replaced STV provided Phase and Phase II

design engineering services for the structural replacements Phase services included the preparation of

crash analysis geometric studies environmental coordination public involvement and all other work

necessary to prepare Project Report for design approval Phase includes the complete design of the

new structures Mr Bobby communicates closely with the various rail agencies to keep them informed of

the project plans and mitigate potential impacts the project may have on their operations 11/08 Present

CSX Bridge 45 Rail Engineer

Responsible for the rail alignment design and construction staging plans for new single-track railroad

bridge over the Hudson River in lona NY Mr Bobby prepared staging plans to maintain rail operations

during the bridge construction The bridge was designed with environmental sensitivity to the Hudson

River ecosystem 3107 9107

WisDOT Wisconsin Central Railroad Bridge over US 41 Project Manager

Managed the replacement of the Wisconsin Central Bridge US 41 in Fond du Lac WI Mr Bobby

prepared the project work plan budget amendments and schedule made staff assignments quality

assurance and managed all coordination with the client The project encompassed five alternative studies

for the new structure which replaced the existing single-track bridge The Wisconsin Department of

Transportation Wi5DOT and STV determined that two new bridges would best replace the single-track

bridge over US 41 The design provided anew industrial spur railroad track off of the main line to the

Fond du Lac Southwest Industrial Park The firm also assisted in executing public information meetings

and utilities coordination Mr Bobbys responsibilities included coordinating the evaluation of

alternatives with WisDOT 2002 2004

HIGHWAYS/ROAD WAYS

IDOT Elgin OHare West Bypass Railroad Coordinator

Responsible for rail coordination with the Union Pacific Canadian Pacific and the Canadian National

freight railroads as well as the project team for the proposed extension of the Elgin OHare West Bypass

in Cook County IL This $3.6 billion project began with an Environmental Impact Statement and
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feasibility study analyzing alternatives to improve transportation and ease congestion within the study

area Proposed improvements include widening existing roadways and extending the Elgin OHare

Expressway east into OHare International Airport to provide western airport access The initial study was

completed and presented to the Illinois Department of Transportation IDOT who is moving forward

with the design of the recommended improvements that have the least impact on the surrounding

neighborhoods Mr Bobby is overseeing the evaluation of the impacts of the proposed Elgin OHare

West Bypass on the freight and passenger rail services located within the project area The primary

objectives of his coordination efforts are to keep the railroads informed of the progress of the study and to

resolve any potential conflicts at an early stage Mr Bobby also has been working with the planning team

during the alternative design process and advising them of potential rail impacts 9/07 Present

ISTHA Open Road Tolling Plaza CM Project Controls

Provided project controls for STYs Phase III engineering services for plaza/roadway improvements for

the open road tolling conversions at four mainline plazas on the Tn-State Tollway for the Illinois State

Toll Highway Authority ISTHA The conversions included the Tn-State Toliway M.P 19.5 83w

Street- Plaza 39 M.P 19.8 82 Street Plaza 36 M.P 30 Cermak Plaza 35 and M.P 39 Irving

Park- Plaza 33 in DuPage and Lake Counties in Illinois Mr Bobby assisted in cost analysis construction

revisions quantity changes and change order requests 2005 2006

IDOT Dan Ryan Expressway Reconstruction Project Engineer

Provided interdisciplinary coordination road grading and intersection grading design of the frontage road

reconstruction from 63td Street to 47th Street on the Dan Ryan Expressway in Chicago for the Illinois

Department of Transportation IDOT Mr Bobbys responsibilities included ramp relocations writing

special provisions and horizontal and vertical design layout He also designed 25 cast-in-place retaining

walls which line the frontage roads and ramps 2/03 4/04

Village of Elwood Drummond Road Relocation Project Engineer

Completed horizontal and vertical design earthwork storm sewer layout and erosion control for the

roadway design for the relocation of Drummond Road in Elwood IL 11/02 4/03

RAIL

CSX Curtis Bay Coal Terminal Reconfiguration Project Manager

Managing the planning and design for the reconfiguration of CSXs Curtis Bay coal terminal in

Baltimore The project will consolidate yard tracks from the existing coal inbound yard and merchandise

yard to provide three 130-foot inbound tracks to store unit coal trains The project will also reconfigure

the inbound lead tracks to the west yard in order to separate switching operations and implement new

crossover arrangements at the existing three coal dumpers The work is needed for CSXs planned

expansion of ground storage at this facility Mr Bobby is overseeing the conceptual layouts and design

for the yard reconfiguration The most challenging aspect is staging the sequence of construction for the

maintenance of operations to minimize impacts to CSX service during construction He is also conducting

onsite visits communicating extensively
with the client and managing the project budget and schedule

11/Il Present

UP CREATE B-2 Project Project Manager

Oversaw design engineering services for the reconstruction of the Metras Union Pacific West Lines

passenger stations in Berkeley and Beliwood IL as part of the CREATE B2 Project STY provided

engineering and architectural design services to modify the stations to accommodate third mainline

track being constructed by Union Pacific Railroad UP The station upgrades consist of new center
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platforms warming shelters and pedestrian underpasses with retaining walls Mr Bobby worked closely

with the railroads to develop phased implementation plan to coordinate with the third-track

construction STY completed the design in July 2011 and the project has now moved into the

construction phase Mr Bobby is overseeing STVs construction phase services 3/11 Present

CSXlChicago/Gary Regional Airport Authority CSX Fort Wayne Line and NS Gary Branch

Consolidation Project Manager

Overseeing track and civil plans for the consolidation of CSXs Fort Wayne Line and the Norfolk

Southern Railway NS Gary Branch in Gary IN The work is being performed to facilitate the

Chicago/Gary Regional Airport Authoritys airport runway extension and includes the addition of new

connection from CSXs Barr Subdivision to Canadian National CNs reconfigured Elgin Joliet

Eastern EJE Railway Line new industrial connection from the CSX Porter Subdivision to the

Indiana Sugars manufacturing facility will also be required In addition the project includes reconfiguring

the Clarke Junction Interlocking between the Barr Subdivision adding new connection to the NS

Chicago Line and removing the Pine Junction Interlocking on the Barr Subdivision to improve speeds

from 40 mph to 60 mph Mr Bobby is coordinating closely with the client while developing the track

design STV is acting as the owners representative for the project and Mr Bobby is reviewing

documentation from the airport to the client to assess impacts to CSX He is identifying potential hazards

such as drainage issues to make sure the interests of CSX are maintained and their property is not

affected during construction Mr Bobby is also managing the project budget schedule and staff 2/11

Present

GEC Services for CSX CREATE Projects Project Manager

Overseeing various projects under general engineering consultant GEC contract with CSX The aim of

the Chicago Region Environmental and Transportation Efficiency CREATE program is to help CSX

expedite freight rail transit through Chicago the busiest rail freight gateway in the United States The

tasks under the contract involve interlocking track and signal modifications which require civil and

track engineering design and construction management services 4/10 Present

CSX CREATE B-9 Project Manager

Leading the design of new double-track connection and crossover upgrades in Summit Argo IL The

project will replace the connection between Canadian National and Baltimore Ohio Chicago Terminal

BOCT tracks and increase the track capacity by extending the BOCT siding track in Bridgeview IL

Mr Bobby is also overseeing improvements to Argo Yard including realigning switch lead tracks

installing three new yard tracks and constructing new industry lead track to avoid switching within the

control point He is developing project reports and plans specifications and estimates packages for the

client and contractor Mr Bobby is also communicating with the railroad to make sure the designs

effectively meet their needs while avoiding service disruptions 5/i Present

CSX CREATE B-16 Thornton Junction Connection Design

Project Manager

Developing project report and design approval documents for new track and associated switches to

connect the Canadian National Elsdon Sub and Union Pacific Villa Grove Sub in South Holland IL as

part
of general engineering consultant contract for CSX This will reestablish former connection

between the Beltway and Western Avenue corridors 10/10 Present

CSX CREATE WA-2 Segment Project Manager
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Oversaw the design of new crossovers between the Baltimore Ohio Chicago Terminal BOCT main

tracks and modifications to the crossover between the BOCT track and Norfolk Southern Railway

tracks as part of general engineering consultant contract with CSX for projects within the CREATE

program Mr Bobby worked closely with the various railroads involved to design new alignments and

profiles within the project area He also developed project report
and plans specifications and estimates

packages for the contractor and the railroad 4/li 12/11

CSX CREATE WA-2 Construction Management Project Manager

Oversaw STVs construction management services during the 4-phase signal installation and construction

of interlocking improvements at seven locations on the Western Avenue Corridor in Chicago from

Ogden Junction to 75th Street where new centralized traffic control CTC signaling system will be

installed The CTC signaling and interlocking improvements will increase train speeds and traffic

capacity through better track utilization The project was part of general engineering consultant contract

with CSX 6/10 7/11

CSX CREATE B12 Third Main Construction Oversight Project Manager

Oversaw the construction of third mainline along the Beltway Corridor from 123 Street to CP San

Francisco in Alsip and Blue Island IL This additional mainline will increase freight rail capacity and

decrease travel times within the area STV managed construction of new track track upgrades signal

work and new rail bridge over 127th Street under general engineering consultant contract with CSX

4/10 8/11

CHSRA Los Angeles-to-Anaheim Project EIRJEIS QAIQC Review

Conducting quality assurance/quality control QA/QC review including track and alignments of 30-

mile segment of high-speed rail line between Los Angeles and Anaheim CA for the California High-

Speed Rail Authority CHSRA The proposed corridor runs adjacent to existing passenger and freight

lines and will travel at speeds up to 220 miles
per

hour The segment requires the development of

solutions for overlaying new set of track infrastructure into physically constrained rail corridor which

includes local and regional passenger service as well as local and transcontinental rail freight operating on

limited ROW in dense urban environment Mr Bobby is providing QAIQC review of the plan and

profile drawings as well as the inclusion of alternatives for at-grade tunnel and aerial portions during the

evaluation process 12/09 Present

Sunoco Logistics Nederland Rail Facilities Upgrade Rail Design Lead

Led the design of the rail component of the infrastructure upgrade at the large marine terminal in

Nederland TX which provides oil loading and unloading facilities for extracting crude oil from rail

cars The site has two short existing tracks with small number of equipment spots for loading and

unloading oil Mr Bobby directed the design of the track extension to accommodate multiple 30-car

loading and unloading spots His teams rail plan included typical sections alignment plan profiles

cross sections and track details The track expansion was designed to be constructed under traffic to

allow oil cars to still load and unload while the track extensions are constructed 3/12 4/12

NICTD Kensington Interlocking Improvements CM Services Construction Manager
Directed construction management CM services for improvements at the Kensington Interlocking on

Chicagos south side including the addition of second Northern Indiana Commuter Transportation

District NICTD route across the Canadian National railroad to the Metra Electric Mains STV provided

precondition survey to identify existing conditions of the rail and ROW within the project limits

including the existing signal system structures and track appurtenances and oversaw all aspects of the

contractors construction methods Mr Bobby was responsible for field inspections contract
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administration project controls quality assurance safety monitoring and procurement assistance 12/08

12/11

CSX CREATE WA-lO Project Manager

Managed the final design of rail interlocking to allow the interchange between the Canadian National

and CSX railroads in Blue Island IL Expanding this interlocking between these two main lines will

increase rail traffic capacity and improve train movement through Chicago Mr Bobby coordinated work

between the signal designers and each railroad and their respective labor forces He also prepared plans

specifications
and estimate submittals to the Illinois Department of Transportation 6/08 3/11

Metra Civil/Structural Blanket Engineering Services Project Manager

Oversaw rail engineering services for STYs civil/structural blanket project for Metra for which the firm

provided systemwide services on an as-needed basis STVs project scope varied by task order and

services included field verification of conditions design of buildings and trackwork rehabilitation of

buildings and retaining walls construction inspection and plan preparation environmental assessments

traffic studies roadway geometry and property surveys Mr Bobby oversaw all 12 tasks associated with

this contract one of which involved conducting thorough condition inspection preparing condition

report and developing the necessary rehabilitation activities for repair of the Rock Island District

Turntable in Blue Island IL 10/08 12/10

NICTD West Lake Corridor New Starts Studies Engineering Task Leader

Led Phase engineering design of commuter rail system for the Northern Indiana Commuter Transit

District NICTD extending from Valparaiso to Lowell IN to Chicago Mr Bobby prepared travel-

demand modeling alternatives development plan and profile development and public outreach

campaign 7/05 9/10

St Louis Metro East Riverfront Interlocking Project Engineer

Oversaw the track design for new diamond interlocking located between St Louis Metros existing East

Riverfront light-rail station and the Eads Bridge spanning the Mississippi River The Eads Bridge is 2-

level structure carrying two sets of tracks for the MetroRail transit system on its lower level and 4-lane

highway on the upper level The new interlocking is located in an area east of the bridge known as the

East Arcade Mr Bobby and his team designed the new interlocking on tight schedule and within

restricted area which made design work challenging The project required the installation of an

asymmetrical double crossover using combination of No and No turnouts on concrete ties to allow

single-track operation over the Eads Bridge with minimal disruption to the passenger rail service while

the bridge is rehabilitated This project had an aggressive completion schedule which required STV to

develop an independent material procurement package in advance of the construction contract Mr Bobby

directed the track design for the new interlocking and reviewed the final plans successfully meeting the

aggressive schedule 11/09 6/10

Metra Computerized Maintenance Management System Program Project Manager
Oversaw the selection and implementation of computerized maintenance management system CMMS
for Metras fixed facilities including passenger train stations locomotive and car shops maintenance-of

way facilities train control centers and offices throughout Chicago and its surrounding suburbs Mr

Bobby and his team collaborated with the agency to develop and implement 2-phase plan to standardize

and automate preventive maintenance work orders for Metras fixed assets As part of the project STY

evaluated and customized an off-the-shelf Web-based CMMS application that would replace Metras
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paper-based legacy system Mr Bobby led site inventories to survey and document Metras facilities

equipment and assets which were then loaded into the CMMS asset database During the second phase of

the plan he successfully managed the staggered implementation of the CMMS Under Mr Bobbys

direction the CMMS was fully implemented and is utilized across all of Metras districts 11/07 11/09

Metra Blanket Project Administration/Management Services Project Manager

Oversaw the administration of projects for Metra to be designed by outside consultants Mr Bobby

managed project controls and monitored compliance with approved budgets and schedules Specific tasks

under this blanket included administration and management of parking lot design construction inspection

services and Standard Cost Category Analysis for New Starts projects Mr Bobby was also responsible

for making sure Metras standards and guidelines were adhered to by the project teams and documented

according to Metra project management guidelines 2005 6/09

Metra Standard Cost Category Analysis for New Starts Projects Project Manager

Managed this project to assist Metra in standardizing the capital cost methodology and estimates for four

Chicagoland projects according to FTA guidelines on Standard Cost Categories These guidelines were

required as part of the application process to enter the New Starts program for federal funding Projects

included new service to the STAR Line and Southeast Line the Union Pacific Railroad UP Northwest

Line track and signal improvement as well as extension of service and the UP West Line track and

signal improvements 12/05 5/07

NS Lakeside Dam Rehabilitation Rail Engineer

Provided design services for rail alignment and related earthwork as part of the construction of 1.5-mile

realignment in Macon GA for the Norfolk Southern Railway NS The proposed alignment was

partially over 60-foot-high earthen dam The project which required coordination among many

stakeholders involved complex intersection of the railroad major state route and the dam 8/08

12/08

CTA Brown Line Tie Renewal Project Rail/Civil Engineer

Provided engineering and track inspection services for this $18 million project which included the

renewal of dense composite ties with Pandrol plates as well as the replacement of timber guards rail

greasers and contact rail chairs for the Chicago Transit Authority CTA Brown Line in Chicago This

project included the complete replacement of timber cross ties and outer guard with plastic composite

cross ties and outer guards all new tie plates and other track materials Live train testing was performed

on the 50-foot-high elevated track which spans miles and encompasses eight stations Mr Bobby
assisted with constructability reviews project planning inspection services and emergency services

4/08 9/08

CSX Goldsboro Passing Siding Lead Rail Engineer

Oversaw rail engineering for the design of 2-mile passing siding on the WW subdivision of the

Atlantic Coast Line in Goldsboro NC Work for this project was performed on an accelerated schedule

allowing only four weeks from the start of engineering until the bid documents needed to be complete
Mr Bobby prepared complete documents including plans special provisions and cost estimates The

project was completed on time and within budget 6/07

KCS Meridian Rail Siding Lead Rail Engineer

Led the design team for proposed rail alignment and related earthwork as part of the construction of 3-

mile double-track extension on the Meridian Speedway in Meridian MS The project had an aggressive

schedule and the line remained operational with staged construction The project was part of master
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agreement with Kansas City Southern KCS to provide professional services on an on-call basis for the

main rail lines 3/07 5/07

KCS Meridian Connection Lead Rail Engineer

Served as technical lead and managed the design team responsible for the design of the rail alignment and

related earthwork as part of the construction of 4-mile realignment and connection of the Norfolk

Southern Railway NS and the Kansas City Southern KCS railway on the Meridian Speedway in

Meridian MS The project required extensive coordination between the KCS and NS railroads resulting

in an operational staging plan suitable for both parties
The

project was part
of master agreement with

KCS to provide professional services on an on-call basis for the main rail lines 3/07 5/07

NS Heartland Clearance Improvements CM Rail Engineer

Provided design services in support of construction management CM for modifications to the Norfolk

Southern Railway NS alignment in order to meet clearance requirements and developed an undercutting

plan to be executed by the railroad for clearance improvements to 29 tunnels in Virginia West Virginia

Kentucky and Ohio known as the Heartland Corridor Mr Bobby contributed to the design of overhead

bridge-jacking plans to obtain vertical clearances He modified slide fences provided utility coordination

and reviewed track design Mr Bobby also created railroad bridge-towering plans and stormwater

pollution prevention plans at tunnel portals for this $191 million project 7/06 8/06

Michigan State University Rail Feasibility Study Rail Advisor

Provided technical advisement to Michigan State University MSU for feasibility study to expand its

existing coal storage yard to allow for bulk unit trains The study investigated the possibility of increasing

both operational flexibility and capacity to allow MSU to store unit trains and perform switching

operations Mr Bobby utilized his extensive rail experience to advise the client on geometric and

operational solutions and performed quality assurance for the study 11/05 2/06

CTA Circle Line Alternatives Analysis Task Manager

Served as civil task manager for the alternatives analysis of the new Chicago Transit Authority CTA
Circle Line which would connect the existing CTA transit lines and several Metra commuter lines by an

outer loop track approximately two miles outside of downtown Chicago Mr Bobby performed project

data collection horizontal/vertical alignment development and analysis and ROW and utility..conflict

identification The study focused on series of elevated structures and underground tunnels required to

make the connections 4/04 8/04

Metra Southwest Service Expansion Project Engineer

Led the rail design for this $97 million mainline expansion of Metras Southwest Service Line in

Chicago Federal Transit Administration New Starts project to support Metras growing ridership needs

The scope of work included upgrading 3.2 miles of an existing single-track to double-track to increase

the frequency of Metras service to its existing areas and expand service to Manhattan IL The project

also included four maintenance-of-way sidings three interlockings two new station layouts and one new

yard that included maintenance facility Mr Bobby coordinated with the various project disciplines to

develop the rail design according to the project plan He also produced bid documents 3/01 11/02

City of Ottawa Illinois Valley Commuter Rail Feasibility Study Project Engineer

Provided conceptual engineering for the analysis of the physical operational and financial
feasibility of

providing commuter rail service on an existing active railroad ROW and trackage between Joliet and

LaSalle/Peru IL 4/02
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SITE DEVELOPMENT

Forest City Enterprises Illinois Science and Technology Park Redevelopment Project Manager

Oversaw the development of the master utility and drainage plan and the Phase construction documents

for this $500 million 23-acre redevelopment project in Skokie IL The scope of work included the

demolition of multiple buildings site utilities disconnection and demolition partial utility tunnel

demolition site backfill and temporary site and landscape improvements in preparation for new

buildings structures and permanent landscape Mr Bobby managed the pre-design services the

development of site utility and drainage master plans and limited interim site engineering for master

plan all of which addressed current and future buildings as well as phased development He oversaw the

integration of existing systems with new systems and attended meetings with the client utility

companies surveyors public agencies construction and demolition contractors architects and

electrical/mechanical consultants 2005 2007

TRANSPORTATION FACILITIES

City of Joliet Regional Multimodal Transportation Center Engineering Lead

Provided railroad coordination and oversaw required infrastructure improvements as part of the

development of multimodal
transportation center in Joliet IL Several modes of transportation will be

relocated into central facility located within the Joliet Union Depot Interlocking which includes Union

Pacific Railroad BNSF Railway Amtrak and the Metra Rock Island District and Heritage Corridor rail

lines and will connect to the historic Joliet Union Station Mr Bobby coordinated with the various rail

agencies keeping them informed of the project plans and mitigating potential impacts the project may
have on the railroads STV provided professional services for the planning and engineering of the center

and developed an implementation plan identifying possible funding sources and phasing of project

elements over multi-year timeframe In addition to rail coordination Mr Bobby developed

infrastructure improvements related to track realignments platform configurations interlocking

modifications bridge rehabilitations and construction staging for the estimated $42 million facility 9/09

-2/Il

Riverview Trenton Rail Road Intermodal
Facility Design Engineer

Prepared plans for conceptual grade crossings new yard layout container storage and trackwork for this

intermodal facility in Detroit 6/01

Amtrak Detroit Station Design Engineer

Designed parking lot site drainage and grading plans for the development of this rail station in Detroit

Mr Bobby was also responsible for utility and rail coordination 1/01 6/01

City of Lisle Commuter Rail Station Resident Engineer

Completed inspection material testing and construction documentation for commuter rail station

rehabilitation in Lisle IL The project included construction of new precast platforms on grade beams

handicap ramps hand railings drainage retaining walls and stairways 6/01

Jefferson Terminal Railroad Auto Mixing Facility Design Engineer

Provided the conceptual design of an auto mixing facility in Detroit MI which incorporated over-the

road auto haulers with rail yard and staging facility that included plans for conceptual grade crossings

new yard layout container storage and trackwork 5/01

CSX Piqua Yard Design Engineer
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Provided cost-estimating and design services for new yard located in Fort Wayne IN to accommodate

new steel manufacturer in the area that needed rail service 6/00 12/00

Metra 47th Street Trainwasher Project Engineer

Provided on-site project-engineering services during construction for the layout of the yard lead track and

new approach to the trainwasher 5/00 7/00

MWRDGC Stickney Facility Centrifuge Track Engineer

Designed the layout for additional yard track for the Metropolitan Water Reclamation District of Greater

Chicago MWRDGC centrifuge in Stickney IL Mr Bobby also incorporated new car-mover with the

existing facility 5/98 8/98

TUNNELS

CTA Block 37 Station and Tunnel Connector Project Engineer/Lead Rail Engineer

Designed the rail alignment for mined tunnel in water-bearing soft clay that connects the Chicago

Transit Authority CTA Blue and Red transit lines in Chicago Located at Block 37 between State and

Dearborn streets this tunnel links the two subways to new underground station Work for this project

was performed on an extremely complex and tight schedule and had to be completed with minimal

disruptions to the subway service Mr Bobby prepared all special trackwork and details and established

the horizontal geometry for the trackwork and alignment for the entire project 8/04 6/07

WATER RESOURCES

MWRDGC MUPPS for the North Side Water Reclamation Plant Project Engineer

Provided overall engineering services to prepare Master Underground Process Piping Survey MUPPS
comprehensive Geographical Interface System GIS database that identifies and locates all

underground utilities process piping topographic features and permanent structures at the North Side

Water Reclamation in Skokie IL for the Metropolitan Water Reclamation District of Greater Chicago

MWRDGC The GIS system comprises AutoCAD Civil Map 3-D graphical objects with links to

customized Microsoft Access relational database and facilitates an inventory and information retrieval on

all site utilities Mr Bobby was responsible for the development and implementation of the GIS database

system and researched and digitized existing district drawings and associated databases 7/07 5/09

Publications and Presentations

Published and presented Metra Southwest Service Expansion at the American Railway Engineering

and Maintenance-of-Way Association AREMA hîternational Conference in Chicago 2003
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RICHARD BROWN

Mr Brown is Director at FTI Consulting Inc an economic and consulting firm with

offices located at 1101 Street NW Washington D.C 20005 With 28 years of experience in

the railroad industry Mr Brown specializes in providing financial economic and analytical

consulting services to North Americas largest railroads Mr Brown is sponsoring portions of

Section III-D of Norfolk Southerns NSs Reply Evidence relating to operating and general

and administrative expenses Mr Brown has signed verification of the truth of the statements

contained therein copy of that verification is attached hereto

Mr Brown received Bachelor of Art degree in economics from Syracuse University in

1963 and Master of Business Administration from Northwestern University in 1971 Prior to

joining FTI Mr Brown spent 28 years with the Burlington Northern Santa Fe Railway

BNSF and its predecessor the Atchison Topeka and Santa Fe Railway ATSF While at

BNSF Mr Brown focused on strategic issues including the negotiation and implementation of

the agreements between Union Pacific UP and BNSF that were effected to facilitate the UP

and Southern Pacific SP merger Additionally he took lead role in the analysis of the

potential impact of regulatory changes on railroad marketing strategy

Mr Brown held numerous positions in Strategic Planning and Marketing at ATSF He

was involved in merger analysis and planning and played key role in the attempted merger

between ATSF and SP Mr Brown headed ATSFs Bulk Commodity Marketing which included

Chemicals and Coal In this role he re-engineered field sales organization with regional

directors responsible for coaching and mentoring account managers He also led ATSFs rail

truck retail efforts and negotiated several joint venture and business partnerships While in this

capacity he developed program for using rail truck transfer to increase car utilization He

implemented joint venture with major bulk truck line to bring intermodal rail service to dry
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bulk shippers Mr Brown has provided expert testimony in merger proceedings before the

Interstate Commerce Commission and the Surface Transportation Board

Mr Browns complete curriculum vitae is attached
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Richard Brown

Director Ecqoernic Coneulting

rrnk bros c5iutirig oom

Fri Consulting Richard Brown is Director in FTIs Economic Consulting practice With 28 years of experience

1181 Street NW
in the railroad industry Mr Brown specializes in providing financial economic and analytical

Suits 8100 consulting services to North Americas largest railroads Mr Brown has provided expert testimony

Wauhlngtoft DC 28805 in merger proceedings before the Interstate Commerce Commission and The Surface

Tel 202 312-9108 Transportation Board Mr Brown is assigned to the DC office however works from his home office

202 312-9101 at 100 Windwood Circle Breckenridge Colorado 80424

Mr Brown joined FTI Consulting in 1999 Much of the NIS groups work focuses on the economic

Education and financial analysis of network industries in particular different aspects of transportation While

MBA from Northwestern at FII he has been involved in the analysis of rates costs and service in the railroad industry

Unlverity Graduate Mr Brown has worked extensively to develop expert testimony before the Surface Transportation

School of Management Board SIB examining the reasonableness of railroad rates railroads applications for mergers

BS in Economics from and acquisitions He also supported railroad internal strategic planning needs with respect to

Sacuse University mergers and acquisitions and the impact of potential regulatory changes

Prior to joining FTI Mr Brown spent 28 years with The Burlington Northern Santa Fe Railway

BNSF and its predecessor The Atchison Topeka and Santa Fe Railway ATSF While at

BNSF he focused on strategic issues including the negotiation and implementation of the

agreements between UP and BNSF that were effected to facilitate the UP-SP merger Additionally

he took lead role in the analysis of the potential impact of regulatory changes on railroad

marketing strategy

Mr Brown held numerous positions in Strategic Planning and Marketing at ATSF He was

involved in merger analysis and planning and played key role in the attempted merger betwoen

ATSF and Southern Pacific He headed ATSFs Bulk Commodity Marketing which included

Chemicals and Coal In this role Mr Brown re-engineered field sales organization with regional

directors responsible for coaching and mentoring account managers started subsidiary company

to handle tank containers as retail intermodal options and expanded on that with joint venture

with Bulkmatic major dry bulk truck line to initiate retail intermodal option for bulk containers

Mr Brown holds Bachelors Degree in Economics from Syracuse University and an MBA degree

from Northwestern University Graduate School of Management

TESTIMONY

Surface Transportation Board

September 20 2002 Docket No 42070 Duke Energy Corporation CSX Transportation Inc

Written Reply Evidence and Argument of CSX Transportation Inc

September 30 2002 Docket No 42069 Duke Energy Corporation Norfolk Southern Railway

Company Written Reply Evidence and Argument of Norfolk Southern

Railway Company

CRITICAL HINKING
CONSULTING AT THE CRITICALTIME
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January 19 2010

February 2010

Docket No 42072 Carolina Power Lightv Norfolk Southern Railway

Company Written Reply Evidence and Argument of Norfolk Southern

Railway Company

Docket No 42110 Seminole Electric Cooperative Inc CSX

Transportation Inc Written Reply Evidence of CSX Transportation Inc

CV No 308-C V-41 5-BR -BNSF Railway Company Albany and Eastern

Railroad Company et al

May 2010 Docket No 42113 Arizona Electric Power Cooperative Inc BNSF Railway

Company and Union Pacific Railroad Company Joint Reply Evidence of

BNSF Railway Company and Union Pacific Railroad Company

November 10 2011 Docket No 42127 lntermountain Power Agency Union Pacific Railroad

Company Reply Evidence of Union Pacific Railroad Company

CO Li NO fUconsutn .com

October 112002
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PATRICK BRYANT

Mr Bryant is Civil Engineer with STy professional firm offering engineering

architectural planning environment and construction management services located at 200 West

Monroe Street Suite 1650 Chicago Illinois 60606 Mr Bryant is sponsoring portions of

Section Ill-F of Norfolk Southerns NSs Reply Evidence relating to earthwork Mr Bryant

has signed verification of the truth of the statements contained therein copy of the

verification is attached hereto

Mr Bryant has more than 15 years of experience in rail roadway highway and bridge

design and construction He worked as Project Engineer on CSXT coal terminal

reconfiguration and as Design Engineer for CSXTs Blue Island interchange with CN He has

also worked as Track Engineer for the Elgin OHare West Bypass in lEllinois and the City of

Joliets Regional Multimodal Transportation Center Mr Bryant worked as Rail Engineer on

the KCS Meridian Connection performing design for the rail alignment and related earthwork as

part of realignment and connection construction For Norfolk Southern Mr Bryant worked as

Rail Engineer on the Lakeside Dam Rehabilitation designing the rail alignment and related

earthwork as part of 1.5 mile realignment at the intersection of the railroad state road and

dam

Mr Bryant earned his Bachelor of Science in civil engineering from the University of

Illinois His complete curriculum vitae is attached
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VERIFICATION

Patrick Bryant declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

/r
Patrick Bryant

Executed on this Jjday of December 2012
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Patrick Bryant P.E
Civil Engineer

Mr Bryant is civil engineer with moor than 15 years of experience in rail

roadway highway and bridge design and construction as well as site/civil Firm

and environmental engineering He is experienced in designing rail 51%

alignments and track for light rail commuter and freight railroads and in

coordinating aenongfreiht railroads transit agencies and departments
Bnchalor of Science Civil

transportation for track improvement projects Mr Bryant is currently
Engineeing University of

serving as track engineer for the Illinois Department of Transportation illinois Chicago

IDOl P1gm OHare West Bypass where he is providing conceptual track

design for potential alignments and impacts to the Union Pacfic Railroa4 Professional

Canadian Faq/Ic Railway and Canadian National Railway He has also Registrations

performed track design for Kansas Cily Southern the Northern Indiana kofessional Engineer

Commuter Transportation District and Norfolk Southern Railway
illinois

Training

Amtrak Contractor Safety

Project Experience

Computer Skills

RAIL krtoChD Civil 3D

hicroiltation Qenluk

CSX Curtis Bay Coal Terminal Reconfiguration Project Engineer
Hydrallow TEll Paydirt

Visual Basic AotoLisp

Planning and desngmng the reconfiguration of CSX Cuitas Bay coal
Baglepoiti

terminal in Baltimore The project will consolidate yard tracks from the

existing coal inbound yard and merchandise yard to provide three 130-foot

inbound tracks to store unit coal twins The prqject will also reconfigure the

inbound lead tracks to the west yard to separate switching operations and

iniplemenat new crossover arrangements at the existing three coal dumpers

The work is needed for CSXs planned expansion of ground storage at this

cility Mr Bryant is overseeing the conceptual layouts and design for the

yard reconfigia.ration The most challenging aspect is staging the sequence of

construction for the maintenance of operations to minimuie impacts to dx
service during constrnction 11/11 -Present

CSX/Chicago/Gary Regional Airport Authority CSX Fort Wayne Line

and NS Gary Branch Relocahilon Design Engineer

Preparing track and civil plans for the reconfiguration of CSXs Fort Wayne
Line onto the Norfolk Southern Railway NS Gary Branch in Gary IN The

work is being performed as component of the Chicago/Gary Regional

Airport Authoritys airport runway extension project and includes the

addition of new connection from CSXs Barr Subdivision to Canadian

Nationals reconfigured Elgin Joliet Eastern Railway Line new

industrial connection from the CSX Porter Subdivision to the Indiana Sugars

manufacturing thcility
will also be added In addition the scope of work

includes reconfiguring the Clarke Junction Interlocking between the Barr

Subdivision adding new connection to the NS Chicago Line and removing

the Pine Junction Interlocking on the Barr Subdivision and improving design

speed from 40 mph to 60 mph This work will increase rail traffic capacity

Bryant
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md improve train movement into and out of Chicago Mr Bryant is also

coordinating the design plms with the various railroads and transportation

agencies 2/11 Present

CSX CREATE WA-b Design Engiheer

Preparing track and civil plans for the final design of the rail interlocking to

allow the interchange between the Canadian National CN and CSX

railroads in Blue Island IL As component of the Chicago Region

Environmental and Transportation Efficiency CREATE program the

project involves reconfiguring the CSX Vermont Street interlocking to

provide universal connection to the CN main line Expanding this

interlocking between these two main lines will increase rail traffic capacity

and improve train movement through Chicago Mr Bryant is also

coordinating the design plans with the various railroads and transportation

agencies 2011 Present

IDOT fligin OHare West Bypass Track Engineer

Coordianting design plans with various railroads and transportation agencies

and preparing staging plans as part of STV freight rail coordination for the

$3.9 billinn Elgin OHare West Bypass in Cook County IL Mr Bryant

developed conceptual track engineering plans and cost estimates for potential

track alignments and impacts to the railroads during Phase of this project

He also developed staging plans cross-sections plan profiles and draiange

plans The project has now moved into Phase II and STV is coordinating the

approved plans among the Uaion Pacific Canadian Pacific and Canadian

National freight railroads and the project team The primary objective of the

coordination is to keep the railroads informed of project progress and to

resolve my potential conflicts at an early stage Mr Bryant is coordinating

work with the planning team during the alternative design process and is

advising them of potential rail impacts He is also coordinating plans with

signals and highway improvement work being performed simultaneously

10/OS -Present

NICTD Kensington Interlocking Improvement CM Services Track

Engineer

Developed track engineering for construction management CM services for

improvements at the Kensington Interlocking including the addition of

second Northern Indiana Commuter Transportation District NICTD route

across the connect to the Metra electric mains Mr Bryant made

recommendations for alterations to the original track design that are being

incorporated into the final design and constmction He also performed office

engineering tasks as well as field inspections STy oversaw all aspects of the

contractors constraction methods and provided precondition survey to

identify existing conditions of the rail and right-of-way in the area of the

Kensington Interlocking limits including the existing signal system

structures and track appurtenmces 6/09 6/12

Bryant-2
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UP vs Intermountain Power Agency Rate Case Litigation Cost

Assessments Project Engineer

Assembled the planning engIneering and construction costs to build

hypothetical contemporary operating railroad for the Union Pacific Railroad

UP Services included complete itemization justification and

documentation of all transportation material and labor construction costs

associated with contemporary construction costing All submittals were

entered as evidence to the Surface Transportation Board to justify
contested

rates for this coal mte case The cost assessments Mr Bryant worked on

included maj or earthwork and culvert construction 8/li 12/li

CSX CREATE CSX CREATE B-fl Third Main Construction Oversight

Field Inspector

Performed field inspections for the construction of third mainline along the

Beltway Corridor from l23 Street to UP San Francisco in Alsip and Blue

Island IL which includes new track and upgrades to existing track Part of

the Chicago Region Enviromnental and Transportation Efficiency

CREATE program this additional mainline will increase freigit rail

capacity and decrease travel times within the area new rail bridge over

l27 Street was also constructed including associated signal work Mr

Bryant provided inspections to make sure the work was performed according

to the project plans and specifications 9/10 7/il

TTC Transit City LRT Program Project Management Services Track

Design QC
Provided quality control for track and civil plans as part of the proposed

13.6-kin 8.5-mile Toronto Transit Commission TTC underground light

rail transit LRT line and new Sheppards Street station in Toronto Canada

Mr Bryant verified that the project was designed according to the agencys

design criteria and that is constructible He checked clearances materials

profile grades and drainage design 4/10 2/li

St Lonis Metro East Riverlront Interlocking Track Engineer

Prepared track and civil plans for the design of new interlocking between

the East Riverfront MetroRail station and the historic Eads Bridge which

coanects St Louis with East St Louis IL over the Mississippi River The

Eads Bridge is 2-level structure carrying two sets of tracks for the

MetroRail light-rail transit system on its lower level and 4-lane highway on

the upper level STY designed new asyirunetrical diamond cross-over

interlocking within the East Arcade located east of the bridge To construct

the new interlocking approximately 206 feet of the roadway deck and

superstructure was removed The firm designed the new interlocking on

tight schedule and within restricted area making the design work

challenging The interlocking is 185 feet long and the cross-over is confined

within an 18-loot-wide area Mr Bryant performed track calculations and

geometry to develop multiple track alignment options The plans were then

presented to the client which chose an option most suitable to its needs Mr

Bryant prepared track and civil design plans using AutoCAD He also

coordinated with other project disciplines to develop conduit plans for

multiple systems including electrical communications overhead catenary

$tTYI4f Bryant-3
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systems and signals all of which are located within the restricted area

11/09 -6/10

NS PennDOT SR 0028 Improvement Track Engineer

Facilitated track design to address Norfolk Southern Railway NS capacity

issues during the Pennsylvania Department of Transportation PermDOT

improvement of SR 0028 in Pittsburgh To allow for single-tntcldng during

roadway improvements NS Control Point CP Herr will be eliminated Fcr

NS to have capacity for this interlocking removal and single-tracking STV

relocated two approaching interlockings one at CP Eta and one at CP

Sharp Mr Bryant designed track geometry plan and profile for relocation of

the ioterlockings as well as extension of the westward main track No and

controlled siding The total project will increase block capacity by 2700 feet

8/08 5/09

KCS Meridian Connection Rail Engineer

Performed design for the rail alignment and related earthwork as part of the

construction of 4-mile realignment and connection of Norfolk Southern

Railway 145 and the Kansas City Southern KCS railway on the Meridian

Speedway in Meridian MS as part of an on-call contract The project

required extensive coordination between the KCS and NS resulting in an

operational staging plan suitable for both parties 10/08 7/09

NS Lakeside Dam Rehabilitation Rail Engineer

Responsible for the design of the rail aligiunent and related earthwork as part

of the proposed construction of 1.5-mile realigmnent of Norfolk Southern

Railway 145 in Macon GA The proposed aligmnent was partially over

60-foot-high earthen dam The project which required coordination among

many stalceholders was complex intersection of the railroad major state

route and the darn 8/08 12/08

BRIDGES

CSX Manville Bridge Reconstrnclion Track Engineer

Prepared tmck designs to address construction staging for CSXs

reconstruction of railroad bridge over waterway in Manville NJ The new

stmcture increases CSXs capacity from one track to two tracks in the

Reading subdivision Mr Bryant designed track geometry plan and profiles

and temporary shoofly alignments for the staging plans and final rail

allgmnent 7/09 8/09

CDOT Montrose Harbor Bridges and Underpasses Project Engineer

Provided engineering services for the reconstruction of four coacrete arch

bridges originally built in the 1930s in Chicagos Montrose Harbor Park

STV evaluated rehabilitation and reconstruction alternatives for eaOh of the

structures Because the bridges are located in historic park setting STV

coordinated with the project architect to develop structural system that

maintained the existing architectural features while meeting current highway

Bryant -4
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bridge standards Mr Bryant designed maintenance of traffic plans which

included assessing current traffic volume and developing plan would have

minimal impact to commuters during construction He also assisted with the

drainage design plans for the Chicago Department of Transportation CDOT
project 4108 1/09

HIGHWAYS/ROADWAYS

Kane County DOT Fabyan Parkway at Van Nortwick Avenue Phase

Intersection Improvements QA/QC
Performed QAIQC for STYs Phase engineering services for the Fabyan

ParkWay and Van Nortwick Avenue intersection in Batavia IL for the Kane

County Department of Transportation DOT The scope of work included

road widening and the addition of left-turn lane as well as data collection

geotechnical services and drainage design The firm also extended lateral

pipes in the widened area replacing inlets along curb lines and culvert to

correct drainage problem STV prepared construction documents in

accordance with the IDOT Bureau of Local Roads manual and Kane County

design standards Mn Bryant performed QA/QC of the final Phase II

engineering plans STV submitted 6/09 2/10

IDOT US 150 Phase Study CR41 Engineer

Provided civil design for Phase engineering for the preparation of

Categorical Exclusion Group II report for the widening of US 150 in

Tazewell Courity IL to three lanes Mr Bryant was responsible for roadway

design including grading geometric aligmnents and easentents 7/08

8/08

Kendall County Highway Department/Sharp Homes Hunters Ridge

Road Widening- Project Engineer

Designed roadway plans including proffles horizontal alignments cross

sections and drainage systems for the widening of 2-lane rural road to 4-

lane arterial with multiple intersections to support new residential

developments in Joliet IL The project included widening 1.5-mile stretch

of roadway to accommodate the 130-acre Hunters Ridge and 90-acre Jones

Rond subdivisions developed by Sharp Homes Mr Bryant was also

resposisible for developing site plans for the subdivision projects 5/0

3/06

Kendall County Highway Department/Lakewood Homes Ridge Road

Widening Project Engineer

Supervised the design of roadway plans including profiles horizontal

alignments cross sections and drainage systems for miles of major 4-

lane arterial in Joliet IL Mr Bryant was also responsible for developing

roadway improvements funded by Lakewood Homes All plans were

submitted to the Kendall County Highway Depmtment for review 10/04

3/05

Bryant -5
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ISTHA 1-294 Reconstruction Project Engineer

Managed the design of roadway plans including profiles horizontal

alignments cross sections and drainage systems for the reconstruction of

miles of 1-294 in Illinois Mr Bryant was also responsible for developing

special provisions and preparing project cost estimates for this Illinois State

Toll Highway Authority ISTHA project 6/03 -4105

CDOT Racine Avenue Improvements Project Engineer

Facilitated the design of roadway plans including profiles horizontal

alignments cross sections and drainage systems associated with the

improvement of 0.8-mile segment of Racine Avenue in Chicago Mr

Bryant was also responsible for developing special provisions and preparing

project cost estimates for this Chicago Department of Transportation

CDOT project 7/03 1/04

CDOT 37th Street Improvements Project Engineer

Developed roadway plans including profiles horizontal alignments cross

sections and drainage systems for improvements to 0.5-mile stretch of 37a

Street in Chicago Mr Bryant also developed special provisions and prepared

project cost estimates for the Chicago Department of Transportation CDOT
project 7/03 1/04

IDOT Higgins Road Rehabilitation- Project Engineer

Responsible for the design of roadway plans including proffles horizontal

aligmnents cross sections and drainage systems for the rehabilitation of

miles of Higgins Road in Schaumburg IL Mr Bryant was also responsible

for developing special provisions and preparing project cost estimates 12/0

1/03

IDOT Golf Road Rehabilitation Project Engineer

Designed roadway plans including proffles horizontal alignments cross

sections and drainage systems for the rehabilitation of miles of Golf Road

in Schaunrburg IL Mr Bryant also developed special provisions and

prepared.project cost estimates 10/00 1103

DuPage County Highway Department Road Improvement Projects

Construction Engineer

Inspected the resurilicing and repair of numerous county roads in DuPage

County IL including Bloomingdale Road Gary Avenue Glen lillyn Road

Naperville Road 7S Street and 63 Street Mr Bryant also provided

QA/QC of contractors work on these road construction projects 4/95

9/99

ISTHA 1-90 Improvements Project Engineer

Responsible for the design of roadway plans including profiles horizontal

alignments cross sections and drainage systems for improvements to 1-90 in

Illinois Mr Bryant was also responsible for developing special provisions

Bryant -6
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and preparing project cosl estimates for this Illinois State Toll Highway

Authority ISTHA project 11/97 -4198

Cook County Highway Department Ashland Avenue Construction

Engineer

Inspected the construction of 1.5 miles of Ashland Avenue in Chicago Mr

Bryant also provided QAQC of contractors work on the highway and bridge

construction 4197 11/97

ISTHA Randall Road/I-90 Interchange Project Engineer

Designed roadway plans including profiles horizontal alignments cross-

sections and drainage systems for the Randall RoadII-90 interchange in

Elgin IL Mr Bryant was also responsible for developing special provisions

and preparing cost estimates for the Illinois State Toll Highway Authority

ISTHA 10/96 -4197

Cook County Highway Department Lehigh Avenue Construction

Engineer

Responsible for the construction of 1.5 miles of Lehigh Avenue in Morton

Grove lL Mr Bryant provided QA1QC of the contractors work 3/96

12/96

IDOT Route 59- Project Engineer

Prepared roadway plans including profiles horizontal aligrunents cross

sections and drainage systems as part
of the design of miles of Route 59 in

Naperville IL Mr Bryant was also responsible for developing special

provisions and preparing cost estimates 9/94 4/95

ISTHA 1-294 Improvements Construction Engineer

Responsible for construction inspection during the repair and resurtlicing of

miles of 1-294 in Rosemont IL Mr Bryant provided QAJQC of contractors

work on this Illinois State Toll Highway Authority ISTHA project 4/94

9/94

SITE PLANNING

Sharp Homes Commercial Development Projects Project Engineer

Developed site plans for various commercial development projects in Joliet

IL Mr Bryant oversaw spur track design road design grading design

geometric atigmnents storm water management design easement

coordination arid
utility design and coordination for the new Sharp Industrial

Park three commercial lots and railroad distribution center at the Mound

Road Commercial Park 5/05 5/08

OS Holdings Bridge Street Mall Project Engineer

Responsible for site plans for 320-acre mall development project in Joliet

IL The proposed mall would contain numerous stores restaurants and

medical and professional offices Mr Bryant was responsible for parking lot

Bryant-7
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engineering and architectural design services to modify the stations to

accommodate third mainline track being constructed by Union Pacific

Railroad UP The station upgrades consist of new center platfonns

warming shelters and pedestrian anderpasses with retaining walls Mr
Bryant is providing site design including grading drainage signage and

construction staging The project is cunetitly in the construction phase and

Mr Bryant is providing construction support services 3111 Present

City of Joliet Regional Multimoclal Transportation Center Track

Engineer

Provided railroad coordination and designs for infrastructure improvements

as part of the development of nuiltinrodal transportation center in Joliet IL
Several modes of transportation were relocated into central

facility
that

connects to the historic Joliet Union Station This venture could eventually

be stop on the future high-speed passenger rail line linking Chicago with

St Loins The tmnsportation center is located within the Joliet UD
Interlocking which includes Union Pacific Burlington Northern Santa Fe

Amtrak and the Metra Rock Island District and Heritage Corridor rail hnes

Mr Bryant developed designs for the infrastructure improvements related to

track realigmnents platform configurations interlocking modifications

bridge rehabilitations and construction staging 9/09 6111

Bryant -9
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KAUSTUV CHAKRABARTI

Mr Chakrabarti is Senior Director of Economic Consulting in the Network Industries

Strategies NIS Group of FTI Consulting Inc an economic and consulting firm with offices

located at 1101 Street NW Washington DC 20005 Mr Chakrabarti is sponsoring portions

of Section III-D of NSs Reply Evidence Mr Chakrabarti has signed verification of the truth

of the statements contained therein copy of that verification is attached hereto

Mr Chakrabarti holds Bachelor of Science degree in chemistry and economics from the

College of William and Mary He also has Master of Arts in applied economics from Johns

Hopkins University

Mr Chakrabarti has provided economic and financial analysis to the transportation

telecommunications and energy industries He has worked on transportation industry analysis to

estimate and forecast operating expenses investment costs and variable costs He has applied

the Boards URCS regulatory costing model in SAC Simplified SAC and Three-Benchmark rate

cases

Mr Chakrabarti curriculum vitae is attached
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VERIFICATION

Kaustuv Chakrabarti declare under penalty of perjury that have read the portions of

the Reply Evidence of Norfolk Southern Railway Company that have sponsored as described

in the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Kaustuv Chakrabarti

Executed on this day of January 2013
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Kaustuv Chakrabarti

Senior Docotor Economic Consulting

Kaustuv Chaki t@tli onsulbog cmii

Kaustuv Chakrabarti is Senior Director at FTI Consulting in the Network Industries Strategies

group within the Economic Consulting practice in the Washington DC office Mr Chakrabarti

conducts economic and financial analysis for primarily the transportation telecommunications and

energy industries He holds an MA in Applied Economics from the Johns Hopkins University and

Bachelor of Science majoring in Chemistry and Economics from the College of William and

Mary and is CFA Chartered Financial Analyst charterholder.

Mr Chakrabarti has developed analyses in the transportation industry to estimate and forecast

operating expenses investment costs variable costs and other income-related elements He has

constructed and utilized databases to analyze operational data and in support of strategic decision-

making He has applied the STBs URCS regulatory costing model and the above analyses in rate

cases brought before the STB under the Full SAC Simplified SAC and Three-Benchmark

standards He has also conducted valuations of firms or business segments outside of the

transportation industry For these valuations he analyzed financial statements and other income

data to develop various discount cash flow models

Mr Chakrabarti has conducted numerous business case analyses for the federal government in

voice telephony information technology and building construction In these efforts he worked

with clients to design potential
investment solutions compare the costs benefits and risks of

each and identify the optimal solution

III CRiTICALTHINKING
CONSUI.TING AT THE CRITICAL TIME

FTI Consultinp

1101 Strmit NW

SuitS 0100

Waufflugton DC 20005

Tel 2021 312-5100

Fax 2021 312-9101

Education

Master of Arts in Applied

Economics from the

Johns Hopkins University Background

Bachelor of Science in

Chemistry and Ecanomice

from the College of

William and Mary
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XINGANG CLARK CHENG

Mr Cheng is the Director of Operations Research at Norfolk Southern Corporation the

parent of Norfolk Southern Railway Company NS located at 1200 Peachtree Street

Northeast Atlanta Georgia 30309 Mr Cheng has been with NS for seventeen years He is

sponsoring portions of Section 111-C of NSs Reply Evidence Mr Cheng has signed

verification of the truth of the statements contained therein copy of the verification is

attached hereto

Mr Cheng joined NS in 1995 He became an Industrial Engineer in 1999 Manager of

Operations Research in 2001 and Director of Operations Research in 2010 As Director

Mr Cheng leads the Operations Research group in developing planning tools for locomotive

fleet sizing railcar routing and scheduling network optimization railcar fleet planning yard

simulation crew planning train scheduling car distribution and demand forecasting

Mr Cheng is member of the Institute for Operations Research and Management

Sciences INFORMS where he has chaired the Rail Applications Section He earned Ph.D

of electrical engineering from the Chinese Academy of Sciences in Beijing and Ph.D of

industrial engineering from Clemson University in South Carolina

Mr Chengs complete curriculum vitae is attached
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VERIFICATION

Xingang Clark Cheng declare under penalty of perjury that have read the portions of

the Reply Evidence of Norfolk Southern Railway Company that have sponsored as described

in the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement /4
rn
Xingang Clark Cheng

Executed on this day of December 2012
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XINGANG CLARK CHENG PH.D

5550 Tenbuiy Way Phone 404 897-3022

Johns Creek GA 30022 Email tche g2tnsco .com

Summary

Managing group of 40 highly skilled professionals in operations research OR and information

technology IT including 16 PhD.s

Developed suite of planning tools for network optimizatIon train service design locomotive and

railear fleet planning crew planning terminal capacity planning and demand forecasting

Providing consulting services and technical support to various departments in dozens of studies

and projects

Built arguably the most innovative and productive OR group in the industry Most of the tools we

developed are far ahead of other railroads

Strong background in optimization models computer algorithms simulation statistical analysis

programming and software development

Proven track record in building 6.ill life cycle software products starting from requinements

design construction to implementation maintenance and user support

Published dozen of academic research papers on peer-reviewed journals and conference

proceedings Presented dozens of times at academic and professional conferences

Hold two Ph.D degrees in engineering Went to college at the age of 15

Professional Experience

1995 Date Norfolk Southern Corporation Atlanta Georgia

Position History Director Operations Research 2010-date Senior Manager Operations Research

2004 2010 Manager Operations Research 2001 2004 Senior OR Specialist 1999 2001
Industrial Engineer 1999 Associate Designer 1996 1999 Contract Programmer 1995

Major Accomplishments at Norfolk Southern

Leading the OR group in the development of suite of planning tools for locomotive fleet sizing

railcar routing scheduling network optimization car fleet planning yard simulation crew

planning train scheduling car distribution and demand forecasting These tools include

Locomotive Assignment and Routing System LARS locomotive fleet sizing model

It estimates the right fleet sizes in order to meet the forecasted demands It has been

used to support locomotive acquisition decisions

ABC Next Generation new railcar routing scheduling algorithm It finds the best

routes to minimize travel distance transit time and intermediate handling

Optimal Blocking Model OBM tool for generating an optimal blocking plan It can

also be used in network optimization to identify the most efficient rail network

Optimal Train Model OTM tool for designing train service plan It generates an

optimal train plan to minimize terminal dwell times and train starts

Strategic Fleet Planning Model SFPM tool for raitcar fleet planning The tool

recommends the optimal car supply plan and supports railcar acquisition decisions

Crew Planning Model tool for planning crew requirements It evaluates the impact on

crew cost and train delay of the changes in crew call rule and train service plan

Terminal Simulator 3-D railroad hump yard simulator and animator It identifies

bottlenecks in hump yard and evaluates various options to improve yard operations

Empty Car Distribution CDM tool for empty car distribution It recommends the

best strategies for empty ear distribution in order to improve equipment utilization

Corporate Traffic Forecast Delphi centralized demand forecast system The built-in

statistical models provide Marketing with the initial volume growth projections
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XINGANG CLARK CHENG PH.D PAGE

Major Accomplishmefits at Norfolk Southern eont
Created Operating Plan Developer OPD an operational planning and network optimization

system used to generate new operating plans based on traffic demand and rail network It has the

what-if capability which allows planner to compare potential plans with prior plans generate

alternative operating scnados and quanti the impact of operating plan changes on customer

service and operating costs prior to implementation Originally when NS rolled out its

Thoroughbred Operating Plan TOP in 2001 it took almost 19000 man hours to work through

various operating scenarios prior to installation Today it takes less than 80 man hours to

accomplish these tasks OPD has enabled NS to analyze and respond quickly to ever changing

business conditions and provides NS the competitive advantage over other Class railroads

Developed detailed discrete-event simulation model with 3-D animation for the automotive

mixing center in Chicago where finished vehicles were unloaded re-shuffled and reloaded for

destination The model had been used to determine the proper yard layout operating strategies

yard throughput track capacity resource utilization and train schedules

Built the NS/Conrail combined rail network prior to the Conrail acquisition in 1999 together with

the assistance from the ALK Associates The combined rail network included the NS network at

the time and the NS-portion of Conrail and laid the foundation for developing the blocking plan

and train service plan to operate the merged NS/Conrail railroad

1993 1995 Clemson University Clemson South Carolina

Research Assistant Teaching Assistant and Lab Assistant Department of Industrial Engineering

Developed new stochastic dynamic programming algorithms with applications in project

scheduling and production planning for flexible manufacturing systems EMS
Assisted professors in teaching statistics and quality improvement methods and prepared lab

instructions on computer numerical control CNC robotics and computer-aid manufacturing

Education

Ph.D in Industrial Engineering Clemson University Clemson South Carolina 1999

Ph.D in Electrical Engineering Automation Chinese Academy of Sciences Beijing 1989

Computer Skills

Programming Languages C/C Visual Basic Perl SQL HTML/XML Java FORTRAN

Operating Systems UNIX Linux MS Windows VMS

Optimization and Simulation CPLEX OPL Studio ARENA Automod

DBMS and Other Soffivare DB2 Sybase MS Access Minitab SAS MS Office

Achievements

1989 Chinese Academy of Sciences President Award Chinese Science News October 31 1989

Norfolk Southern Quality Award in 2005 for the successful development of OPD
Published dozen of research papers on peer-reviewed journals and conference proceedings and

made dozeos of presentations in academic and industry conferences

Professional Activities

Member of Alpha Pi Mu Industrial Engineering Honor Society

Member of Institute of Industrial Engineers TIE
Member of Institute for Operations Research and the Management Sciences INFORMS
Past Chair Treasurer and Secretary of the Rail Applications Section of INFORIvIS

Track Chairs Winter Simulation Conference WSC 2011 Joint Rail Conference JRC 2012
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BENTON FISHER

Mr Fisher is Senior Managing Director in the Network Industries Strategies NIS

Group of FTI Consulting specializing in the economic analysis of network industries including

railroad transportation His business address is 1101 Street Suite 100 Washington DC

20005 Mr Fisher is sponsoring portions of Sections 11-A 111-C and III-D of Norfolk

Southerns NSs Reply Evidence Mr Fisher has signed verification of the truth of the

statements contained therein copy of the verification is attached hereto

Mr Fisher is graduate of Princeton University where he obtained Bachelor of Science

degree of Engineering from the Civil Engineering and Operations Research department He

graduated with concentration in Information and Decision Sciences and also received

certificate for completing the requirements for the Engineering and Management Systems

program After graduating Mr Fisher served as the Deputy Controller for the U.S Senate re

election campaign for Bill Bradley and since April 1991 has been employed by FTI Consulting

and Klick Kent Allen an economic consulting firm that FTI Consulting acquired in 1998

Much of the NIS groups work focuses on the economic and financial analysis of network

industries in particular different aspects of transportation Mr Fisher has spent more than 19

years involved in the analysis of rates costs and service and the factors that affect them In the

rail industry he has worked extensively to develop expert testimony before the Surface

Transportation Board examining the reasonableness of railroad rates railroads applications for

mergers and acquisitions and rulemakings regarding the establishment evaluation revision and

implementation of rules and regulations He has managed the development of expert testimony

covering variety of topics in numerous contract disputes in Federal court or Arbitration

requiring the analysis of economic and operating issues and response to service performance or

other claims
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Much of Mr Fishers work for the railroad industry has required detailed understanding

of the regulations under which railroads operate the rules by which rates are evaluated and the

costing approaches and models that are used He has testified numerous times regarding stand

alone costs and URCS costs Uniform Railroad Costing System the STBs general purpose

costing system for individual movements traffic groups and entire networks He has extensive

experience with these costing approaches including the detailed inputs and their sources and the

costing methodologies and formulae

In addition to the rail industry Mr Fisher has been engaged with similar issues and

disputes regarding the economic and financial analysis of telecommunications postal and

energy matters In those matters as with rail he has worked closely with detailed price cost

and operational data and reviewed cost models and analyzed the sensitivity of multiple economic

components in evaluating rates costs and service in variety of different contexts

Mr Fishers complete curriculum vitae is attached
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VERIFICATION

Benton Fisher declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Benton Fisher

Executed on this day of January 2013
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BentonV hsher

Senior Managing Director Economic Consulting

beritwi flbher@fticrxnsWting.com

FTI Consulting Benton Fisher is Senior Managing Director of FTIs Economic Consulting group located in

101 Street Nt
Washington D.C Mr Fisher has more than 20 years of experience in providing financial

Suite 0100
economic and

analytical consulting services to corporate clients dealing with transportation
Wsshingtxn DC 20005

Te.20213120100
telecommunications and postal subjects

Fax 202 312-9101 North Americas largest railroads have retained FTI both to assist them in making strategic and

tactical decisions and to provide expert testimony in litigation FTf ability to present thorough

Education understanding of myriad competitive and regulatory factors has given its clients the necessary

B.S in Engineering and tools to implement and advance their business Mr Fisher has worked extensively to develop

these clients applications for mergers and acquisitions and expert testimony justifying the

reasonableness of their rates before the Surface Transportation Board In addition to analyzing

extensive financial and operating data Mr Fisher has worked closely with people within many

departments at the railroad well as outside counsel to ensure that tile railroads presentations

are accurate and defensible Additionally Mr Fisher reviewa the expert testimony of the railroads

opponents in these proceedings and advises counsel on the necessary course of action to

respond

ATT and MCI retained FTI to advance its efforts to implement the Telecommunications Act of

1996 in local exchange markets Mr Fisher was primarily responsible for reviewing the incumbent

local exchange carriers ILEC cost studies which
significantly impacted the ability of FTIs clients

to access local markets Mr Fisher analyzed the sensitivity of multiple economic components and

incorporated this information into various models being relied upon by the parties arid regulators to

determine the pricing of services Mr Fisher was also responsible for preparing testimony that

critiqued alternative presentations

Mr Fisher assisted in reviewing the U.S Postal Services evidence and preparing expert testimony

on behalf of interveners in Postal Rate and Fee Changes cases He has also been retained by

large international consulting firm to provide statistical and econometric support In their preparation

of long-range implementation plan for improving telecommunications infrastructure in European

country

Mr Fisher has sponsored expert testimony in rate reasonableness proceedings before the Surface

Transportation Board and in contract disputes in Federal Court and arbitration proceedings

Mr Fisher holds B.S in Engineering and Management Systems frorri Princeton University

CRITiCAL THINKINGUJ CONSULTING Al THE CRITiCAl TIME
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January 15 1999

March31 1999

Docket No 42022 FMC Corporation and FMC Wyoming Corporation

Union Pacific Railroad Company Opening Verified Statement of Christopher

Kent and Benton Fisher

Docket No 42022 FMC Corporation and FMC VVyoming Corporation

Union Pacific Railroad Company Reply Verified Statement of Christopher

Kent and Benton Fisher

April 30 1999

July 15 1999

August 30 1999

September 28 1999

Docket No 42022 FMC Corporation and FMC Wyoming Corporation

Union Pacific Railroad Company Rebuttal Verified Statement of Christopher

Kent and Benton Fisher

Docket No 42038 Minnesota Power Inc Duluth Missabe and Iron Range

Railway Company Opening Verified Statement of Christopher Kent and

Benton Fisher

Docket No 42038 Minnesota Power Inc Duluth Missabe and Iron Range

Railway Company Reply Verified Statement of Christopher Kent and

Benton Fisher

Docket No 42038 Minnesota Power Inc Duluth Missabe and Iron Range

Railway Company Rebuttal Verified Statement of Christopher Kent and

Benton Fisher

June 15 2000 Docket No 42051 Wisconsin Power and Light Company Union Pacific

Railroad Company Opening Verified Statement of Christopher Kent and

Benton Fisher

August 14 2000

September 28 2000

December 14 2000

March 13 2001

Docket No 42051 Wisconsin Power and Light Company Union Pacific

Railroad Company Reply Verified Statement of Christopher Kent and

Benton Fisher

Docket No 42051 Wisconsin Power and Light Company Union Pacific

Railroad Company Rebuttal Verified Statement of Christopher Kent and

Benton Fisher

Docket No 42054 PPL Montana LLC The Burlington Northern Santa Fe

Railway Company Opening Verified Statement of Christopher Kent and

Benton Fisher

Docket No 42054 PPL Montana LLC The Burlington Northern Santa Fe

Railway Company Reply Verified Statement of Christopher Kent and

Benton Fisher

May 2001

CO LT

Docket No 42054 PPL Montana LLC The Burlington Northern Santa Fe

Railway Company Rebuttal Verified Statement ci Christopher Kent and

Benton Fisher

fticoneiltng .com

TESTIMONY

Surface Transportation Board
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January 15 2002

February 25 2002

Docket No 42056 Texas Municipal Power Agency The Burlington

Northern Santa Fe Railway Company Opening Verified Statement of

Benton Fisher

Docket No 42056 Texas Municipal Power Agency The Burlington

Northern Santa Fe Railway Company Reply Verified Statement of Benton

Fisher

Docket No 42056 Texas Municipal Power Agency The Burlington

Northern Santa Fe Railway Company Rebuttal Verified Statement of

Benton Fisher

May 24 2002 Docket No 42069 Duke Energy Corporation Norfolk Southern Railway

Company Opening Evidence and Argument of Norfolk Southern Railway

Company

June 10 2002 Docket No 42072 Carolina Power Light Company Norfolk Southern

Railway Company Opening Evidence and Argument of Norfolk Southern

Railway Company

July19 2002

September 30 2002

October 2002

October 11 2002

November 2002

November 19 2002

November 27 2002

January 10 2003

February 2003

Northern States Power Company Minnesota Union Pacific Railroad

Company Union Pacifics Opening Evidence

Docket No 42069 Duke Energy Corporation Norfolk Southern Railway

Company Reply Evidence and Argument of Norfolk Southern Railway

Company

Northern States Power Company Minnesota union Pacific Railroad

Company Union Pacifics Reply Evidence

Docket No 42072 Carolina Power Light Company Norfolk Southern

Railway Company Reply Evidence and Argument of Norfolk Southern

Railway Company

Northern States Power Company Minnesota Union Pacific Railroad

Company Union Pacifics Rebuttal Evidence

Docket No 42069 Duke Energy Corporation Norfolk Southern Railway

Company Rebuttal Evidence and Argument of Norfolk Southern Railway

Company

Docket No 42072 Carolina Power Light Company Norfolk Southern

Railway Company Rebuttal Evidence and Argument of Norfolk Southern

Railway Company

Docket No 42057 Public Service Company of Colorado D/B/A Xcel Energy
The Burlington Northern and Santa Fe Railway Company Opening

Evidence and Argument of The Burlington Northern and Santa Fe Railway

Company

Docket No 42058 Arizona Electric Power Cooperative Inc The

Burlington Northern and Santa Fe Railway Company and Union Pacific

Railroad Opening Evidence of The Burlington Northern and Santa Fe

Railway Company and Union Pacific Railroad

jifiFTCO LT ftonsugcorn

October 15 2001
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Bertton FIsher

March 2004 STB Docket No 41191 Sub..No AEP Texas North Company The

Burlington Northern and Santa Fe Railway Company Opening Evidence

and Argument of The Burlington Northern and Santa Fe Railway Company

March 22 2004 STB Docket No 42071 Otter Tail Power Company The Burlington

Northern and Santa Fe Railway Company Supplemental Reply Evidence of

The Burlington Northern and Santa Fe Railway Company

April 29 2004 STB Docket No 42071 Otter Tail Power Company The Burlington

Northern and Santa Fe Railway Company Rebuttal Evidence of The

Burlington Northern and Santa Fe Railway Company

May 24 2004 STB Docket No 41191 Sub-No 1AEP Texas North Companyv The

Burlington Northern and Santa Fe Railway Company Reply Evidence of

The Burlington Northern and Santa Fe Railway Company

March 2005 Docket No 42071 Otter Tail Power Company BNSF Railway Company

Supplemental Evidence of BNSF Railway Company

April 2005 Docket No 42071 Otter Tail Power Company BNSF Railway Company

Reply of BNSF Railway Company to Supplemental Evidence

April 19 2005 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Opening Evidence of BNSF

Railway Company

July 20 2005 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Reply Evidence of BNSF

Railway Company

July 27 2004 STB Docket No 41191 Sub-No AEP Texas North Company The

Burlington Northern and Santa Fe Railway Company Rebuttal Evidence of

The Burlington Northern and Santa Fe Railway Company

September 30 2005 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Rebuttal Evidence of BNSF

Railway Company

October 20 2005 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Surrebuttal Evidence of BNSF

Railway Company

June 15 2008 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Reply Supplemental Evidence

of BNSF Railway Company

June 15 2006 Docket No 41191 Sub-No AEP Texas North Company BNSF Railway

Company Reply Supplemental Evidence of BNSF Railway Company

March 19 2007 Docket No 41191 Sub-No AEP Texas North Companyv BNSF Railway

Company Reply Third Supplemental Evidence of BNSF Railway Company

L1
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Beriton Fshei

March 26 2007 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Reply Second Supplemental

Evidence of BNSF Railway Company

July 30 2007 Docket No 42095 Kansas City Power Light Union Pacific Railroad

Company Union Pacifics Opening Evidence

August 20 2007 Docket No 42095 Kansas City Power Light Union Pacific Railroad

Company Union Pacifics Reply Evidence

February 2008 Docket No 42099 El DuPont De Nemours and Company CSX

Transportation Inc Opening Evidence of CSXT

February 2008 Docket No 42100 El DuPont De Nemours and Company CSX

Transportation Inc Opening Evidence of CSXT

February 2008 Docket No 42101 El DuPontDe NemoursandCompanyv CSX

Transportation Inc Opening Evidence of CSXT

March 2008 Docket No 42099 El DuPont De Nemours and Company CSX

Transportation Inc Reply Evidence of CSXT

March 2008 Docket No 42100 El DuPont De Nerrours and Company CSX

Transportation Inc Reply Evidence of CSXT

March 2008 Docket No 42101 El DuPontDeNemoursandCompanyv CSX

Transportation Inc Reply Evidence of CSXT

April 2008 Docket No 42099 El DuPont De Nemours and Companyv CSX

Transportation Inc Rebuttal Evidence of CSXT

April 2008 Docket No 42100 El DuPont De Nemours and Company CSX

Transportation Inc Rebuttal Evidence of CSXT

April 2008 Docket No 42101 El DuPont De Nemours and Company CSX

Transportation Inc Rebuttal Evidence of CSXT

July 14 2008 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Third Supplemental Reply

Evidence of BNSF Railway Company

August 2008 Docket No 41191 Sub-No AEP Texas North Company BNSF Railway

Company Fourth Supplemental Evidence of BNSF Railway Company

September 2008 Docket No 41191 SubNo AEP Texas North Company BNSF Railway

Company Fourth Supplemental Reply Evidence of BNSF Railway Company

October 17 2008 Docket No 42110 Seminole Electric Cooperative Inc CSX

Transportation Inc CSX Transportation Inc.s Reply to Petition for

Injunctive Relief Verified Statement of Benton Fisher

August 24 2009 Docket No 42114 US Magnesium L.L.C Union Pacific Railroad

Company Opening Evidence of Union Pacific Railroad Company

Ii FTI
CO LT conuthom
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Benton Fisher

September 22 2009 Docket No 42114 US Magnesium L.L.C Union Pacific Railroad

Company Reply Evidence of Union Pacific Railroad Company

October 22 2009 Docket No 42114 US Magnesium LL.C Union Pacific Railroad

Company Rebuttal Evidence of Union Pacific Railroad Company

January 19 2010 Docket No 42110 Seminole Electric Cooperative Inc CSX

Transportation Inc Reply Evidence of CSX Transportation Inc

May 2010 Docket No 42113 Arizona Electric Power Cooperative Inc BNSF Railway

Company and Union Pacific Railroad Company Joint Reply Evidence of

BNSF Railway Company and Union Pacific Railroad Company

October 2010 Docket No 42121 Total Petrochemicals USA Inc CSX Transportation

Inc Motion for Expedted Determination of Jurisdiction Over Challenged

Rates Verified Statement of Benton Fisher

November 22 2010 Docket No 42088 Western Fuels Association Inc and Basin Electric Power

Cooperative Inc BNSF Railway Company Comments of BNSF Railway

Company on Remand Joint Verified Statement of Michael Baranowski

and Benton Fisher

January 2011 Docket No 42056 Texas Municipal Power Agency BNSF Railway

Company BNSF Reply to TMPA Petition for Enforcement of Decision Joint

Verified Statement of Michael Baranowski and Benton Fisher

July 2011 Docket No 42123 MG Polymers USA LLC CSX Transportation Inc

Reply Market Dominance Evidence of CSX Transportation Inc

August 12011 Docket No 42125 El DuPont De Nemoursand Companyv Norfolk

Southern Railway Company Norfolk Southern Railwa/s Reply to Second

Motion to Compel Joint Verified Statement of Benton Fisher and Michael

Matelis

August 2011 Docket No 42121 Total Petrochemicals USA Inc CSX Transportation

Inc Reply Market Dominance Evidence of CSX Transportation Inc

August 15 2011 Docket No 42124 State of Montana BNSF Railway Company BNSF

Railway Companys Reply Evidence and Argument Verified Statement of

Benton Fisher

October 24 2011 Docket No 42120 Cargitl Inc BNSF Railway Company BNSF Railway

Companys Reply Evidence and Argument Verified Statement of Benton

Fisher

October 28 2011 Docket No FD 35506 Western Coal Traffic League Petition for Declaratory

Order Opening Evidence of BNSF Railway Company Joint Verified

Statement of Michael Baranowski and Benton Fisher

November 10 2011 Docket No 42127 lntermountain Power Agencyv Union Pacific Railroad

Company Reply Evidence of Union Pacific Railroad Company

November 28 2011 Docket No FD 35506 Western Coal Traffic League Petition for Declaratory

Order Reply Evidence of BNSF Railway Company Joint Reply Verified

Statement of Michael Baranowski and Benton Fisher

CO LT
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December 14 2011 Docket No 42132 Canexus Chemicals Canada L.P BNSF Railway

Company BNSF Motion to Permit Consideration of 2011 TIH Movements

from BNSF Traffic Data in Selecting Comparison Group Verified Statement

of Benton Fisher

February 13 2012 Docket No 42132 Canexus Chemicals Canada L.P BNSF Railway

Company Opening Evidence of BNSF Railway Company Verified Statement

of Benton Fisher

March 13 2012 Docket No 42132 Canexus Chemicals Canada L.P BNSF Railway

Company Reply Evidence of BNSF Raitway Company

April 12 2012 Docket No 42132 Canexus Chemicals Canada L.P BNSF Railway

Company Rebuttal Evidence of BNSF Railway Company

May 10 2012 Docket No 42056 Texas Municipal Power Agency BNSF Railway

Company BNSF Reply to TMPA Petition to Reopen and Modify Rate

Prescription Joint Verified Statement of Michael Baranowski and Benton

Fisher

U.S District Court for the Eastern District of North Carolina

March 17 2006 Civil Action No 405-CV-55-D PCS Phosphate Company Norfolk

Southern Corporation and Norfolk Southern Railway Company Report by

Benton Fisher

U.S District Court for the Eastern Dis fr/cf of California

January 18 2010 ED Cal Case No 08-CV-1086-AWI BNSF Railway Company San

Joaquin Valley Railroad Co et al

Arbitrafions and Mediations

July 10 2009 JAMS Ref 1220039135 In the Matter of the Arbitration Between Pacer

International Inc d/b/af Pacer Stacktrain f/k/al APL Land Transport

Services Inc American President Lines Ltd And APL Co Pte Ltd And

Union Pacific Railroad Company Rebuttal Expert Report of Benton Fisher

CO LT ffcontng.corn
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ROB FISHER

Mr Fisher is Senior Director Economic Consulting in the Network Industries

Strategies NIS Group of FTI Consulting Inc specializing in the economic analysis of

network industries including railroad transportation His business address is 1101 Street

Suite 100 Washington DC 20005 Mr Fisher is sponsoring portions of Sections 111-A III-G

and 111-H of Norfolk Southerns NSs Reply Evidence Mr Fisher has signed verification

of the truth of the statements contained therein copy of the verification is attached hereto

Mr Fisher earned his Bachelor of Science from Georgetown University and his Master of

Business Administration from the University of Michigan Mr Fisher spent ten years as

strategy consultant working for dozens of telecommunications firms on financial analysis

marketing strategy and operational improvement

At FTI Mr Fisher has provided financial and economic consulting services to the

transportation energy and telecommunications industries Mr Fisher has participated in

multiple Stand-Alone Cost rate cases before the Surface Transportation Board including

providing testimony

Mr Fishers curriculum vitae is attached
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VERIFICATION

Rob Fisher declare under penalty of perjury that have read the portions of the Reply

Evidence of Norfolk Southern Railway Company that have sponsored as described in the

foregoing Statement of Qualifications that know the contents thereof and that the evidence

have sponsored is true and correct Further certify that am qualified and authorized to file

this statement

Rob Fisher

Executed on this day of January 2013
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Rob Fisher

Seruor Dtsctor- Economic Consulting

Robdd.Fherifticcn sultingrom

FTI Consulting Rob Fisher is senior director in the Network Industries Strategies group of the FTI Economic

1101 Street NW
Consulting practice and is based in Washington D.C Mr Fisher provides financial and economic

Suite 0100

consulting services to the transportation energy and telecommunications industries

202 312-0100

Fac 202312-00
Mr Fisher has developed expert testimony for railroad clients in litigation disputes involving the

delivery of large coal shipments to energy customers He also has directed financial analysis to

Education
demonstrate the reasonableness of railroad rates before the Surface Transportation Board

MBA Mth distinction
including leading the analysis for the first small-shipper case before the Board

from Unruersty of

Michigan

In addition Mr Fisher has supported consortium of manufacturers to gain anti-leakage
BS from School of

Foreign Service at provisions in the pending greenhouse gas legislation His report which measured the energy and

Georgetown University
trade intensity and the emissions of each industry has been entered into Congressional testimony

Prior to joining FTI Mr Fisher worked for two technology companies most recently as Vice

President of Strategic Marketing where he held PL
responsibility for the companys largest

product Before that he spent 10 years as strategy consultant working with dozens of telecom

clients on financial analysis marketing strategy and operational improvement

Mr Fisher holds an M.B.A with distinction from the University of Michigan and B.S from the

School of Foreign Service at Georgetown University

TESTIMONY

Surface Transportation Board

May 2010 Docket No 42113 Arizona Electric Power Cooperative Inc BNSF Railway

Company and Union Pacific Railroad Company Joint Reply Evidence of

BNSF Railway Company and Union Pacific Railroad Company

November 10 2011 Docket No 42127 Intermountain Power Agencyv Union Pacific Railroad

Company Reply Evidence of Union Pacific Railroad Company

September 24 2012 Docket No 42130 SunBelt Chlor Alkali Partnership Norfolk Southern

Railway Company Norfolk Southern Railway Compans Motion to Hold

Case in Abeyance Pending Completion of Rulemaking Verified Statement of

RobertO Fisher

CRITICAL -n-lINKINGUI CONSULTING AT THE CR CAl TIME
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RANDALL FREDERICK

Mr Frederick is Project Manager/Senior Engineer/Associate with STV Inc

professional firm offering engineering architectural planning environmental and construction

management services with offices at 5200 Belfort Road Suite 400 Jacksonville Florida 32256

Mr Frederick has more than 30 years of experience as project manager and senior engineer

managing underground wireline and pipeline utility installations and construction engineering

and inspection CEIservices for highway and railway bridges and tunnels Mr Frederick is

sponsoring portions of Section 111-F of Norfolk Southerns NSs Reply Evidence relating to

earthwork Mr Frederick has signed verification of the truth of the statements contained

therein copy of that verification is attached hereto

As former CSX Principal Engineer Mr Frederick functioned as the primary

representative in the mediation of legal proceedings public safety issues and other politically

sensitive railroad-related matters He managed the system and network of the companys

Computer Aided Dispatching System CADS Rail-Highway Grade Crossing Warning

Systems and Incremental Train Control Signaling ITCSMr Frederick holds Bachelor of

Arts degree in business administration from Cedarville University

Mr Fredericks complete curriculum vitae is attached
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VERIFICATION

Randall Frederick declare under penalty of perjury that have read the portions of

the Reply Evidence of Norfolk Southern Railway Company that have sponsored as described

in the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Randall Frederick

Executed on this day of December 2012
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Randall Frederick

Project Manager/Senior Engineer

Associate

Mr Frederick the office manager for STVs
office in Jacksonville FL has

more than 35 years of experience as prqiect manager providing

construction engineering and inspection CEI services for highway and

railway bridges and tunnels As former CSX Principal Engineer he was

responsible for management and administration of publicly finded projects

in Ohio Pennsylvania West Virginia Virginia Maryland and Washington

D.C Mr Frederick functioned as the primary representative in the mediation

of legal proceedings public safety issues and other politically-sensitive

railroad-related matters He managed the system and network of the

companys Computer Aided Dispatching System CADS and provided

guidance for Rail-Highway Grade Crossing Warning System designs and

other publiclyfunded projects

Project Experience

RAIL

CSX 1-370 Bridge Widenings Construction Manager

Managing CEI services for the widening of dual highway bridges on 1-370

over the CSX right-of-way in Derwood MD Mr Frederick is preparing

estimates coordinating with CSX personnel and managing the budget 2006

Present

CSX Public Proj ects GEC Management Project Manager

Supervising the engineering review administrative and contract handling

and estimate preparation for third-party overhead bridge and at-grade

crossing projects Mr Frederick is responsible for ensuring strict compliance

with CSX criteria specifications and standards Flis responsibilities include

reviewing CSX operating requirements railroad force account development

contract management construction management and project budget

oversight 2005 Present

Enviroamental and Industrial

Safety Course

AREMA
Highway Crossing

Interconnection

Memberships

NCUTCD Railroad Light

Rail Transit Highway
Grade

Crossings Technical

Committee

CSX Wireline and Pipeline Installations Construction Manager

Managing multiple underground wireline and pipeline utility installations

across CSX property in 23 states some of which go under and others parallel

to the CSX right-of-way Mr Frederick is preparing estimates coordinating

with CSX personnel and managing the project budgets 2005 Present

CSX Railroad Bridge over Asbury Road Rehabilitation Project

Manager

Managing preliminary engineering reviews and development of railroad

force account estimates and contract management for the rehabilitation of

Frederick

Office Location

Jacksonville FL

Date joined finn

9/12/05

Years with otherfinus

30

Education

Bachelor of Arts Business

Administration Cedarville

University 1917

Training

FRA Ruadsvay Worker

Computer Shills

MS PowerPoint MS Project

MS Access
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single-span railroad bridge over Ashury Road at Erie International Airport in

Erie PA Mr Frederick coordinated with CSX personnel and managed the

budget until the project was cancelled 2006 2012

CSX Montgomery Sanitary Sewer Installation Project Manager

Ivianaged CEI services for the micro-tunneling and installation of 96-foot

sanitary sewer beneath the CSX main line tracks in Montgomery AL Mr

Frederick prepared estimates coordinated with CSX personnel and managed

the budget 2007 2008

Republic of China Ministry of Rail ITCS Signal System Designer

Served as member of the design management team for state-of-the-art

GPS-based ITCS system on 1400 km of rail line between Beijing and Tibet

for the Republic of Chinas Ministry of Rail Mr Frederick led team cf

engineers and CAD designers in the application engineering department cf

GE Transportation Systems in Jacksonville FL to ensure on-time project

completion within pro-established budgetary constraints 2004 2005

Performed while employed by GE Transportation Systems

GE Transportation Systems Signal Engineer

Directed oversight and management of the grade crossing warning system

and as-in-service train control projects This position required solid

knowledge and experience in railroad signal design inspection and

installation Federal Railroad Administration Federal Highway

Administration and Manual on Uniform Traffic Control Devices standards

as well as thorough understanding of the federal ISTEA/TEA

21/SAFETEA-LU funding programs 2000 2005

CSX Public Projects Former Principal Engineer Public Projects

Oversaw project management and administration of publicly funded projects

within Il-state area including Ohio Michigan Indiana Illinois

Pennsylvania Kentucky Tennessee West Virginia Virginia Maryland

Washington D.C and Ontario Canada Mr Frederick monitored

scheduled and coordinated key project milestones necessary for successful

implementation His responsibilities necessitated close interaction

communication and negotiation with state and local government authorities

for review and execution of contractual agreements The position required

detailed knowledge and application of state and federal laws and regulations

as they relate to railroad operations permitting and associated issues I-Ic

periodically appeared as the railroads expert witness for grade crossing

accident and Public Utility Commission hearings and litigation Mr
Frederick also functioned as the railroads primary representative in th.e

mediation of legal proceedings public safety issues and other
politically-

sensitive railroad-related matters 1994 2000

CSX Technology Former Software Engineer

Managed the system and network of the companys CADS in Jacksonville

FL His duties included system monitoring performance tuning supervision

implementation and management of software/hardware upgrades and

XSTv 100 Frederick -2
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disaster recovery planning within high-volume mission-critical operation

1992- 1994

CSX Technology Former Electronic Signal Technician

Coordinated and implemented new software to update CADS in Jacksonville

FL His duties included managing and directing field personnel in the

identification analysis and resolution of signal code system problems 1988

1992

CSX Technology Former Division Signal Maintainer

Performed signal design installation maintenance and electronic trouble

shooting of automatic signal and grade crossing warning systems in Newark
OH 1974- 1988

ICSTMfipo Frederick -3
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VERIFICATION

Roberto Guardia declare under penalty
of

perjury
that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authodzed to file this statement

Robert Guardia

Executed on this day of December 2012
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Roberto Guardia PE Vice President

GEOTECHNICAL ENGINEER

EDUCATION

MS Geotechnical Civil Engineering University of Illinois 1978

BS Civil Engineering University of Illinois 1976

REGISTRATION

Professional Engineer Washington 26086 1989

Professional Engineer Oregon 66833PE 2001

Professional Engineer California C63 333 2002

Professional Engineer Florida 63761 2006

Professional Engineer Georgia PE032289 2007

Professional Engineer Alabama 30515

Professional Engineer South Carolina 27552

Professional Engineer Panama 81-006-053 1981

Approved Examiner and Trainer for American Concrete Institute Shotcrete Nozzlemen

Certification

ADDITIONAL TRAINING

Health and Safety Training for Hazardous Waste Operations 40-Hour 29 CFR 1910.120

Short Course Applied Rock Mechanics ASCE 1998

Short Course Deep Foundations Deep Foundation Institute 1993

Short Course Mechanical Excavation and Ground Support Colorado School of Mines 1994

Short Course- Project Delivery System Transpeed 2001

Various Short Courses organized by the Seattle Section of ASCE

Roberto Guardia is geotechnica engineer with 25 years of experience including the last 18

years in tunneling microtunneling and horizontal directional drilling projects Roberto has been

involved in the construction and rehabilitation of over 150 tunnels in the US and overseas Other

areas of expertise include tunnel support grouting and shotcrete He has been Resident Engineer

for the enlargement of approximately 25 railroad tunnels Mr Guardia has served as Project

Manager for the design and plans and specifications for construction enlargement and

rehabilitation of railroad highway and conveyance tunnels including the Elk Creek Cape Creek

and Edwards Tunnels for ODOT

Microtunneling

Health Ministry/Nippon Koei Panama Sewer Collection Tunnel Panama City Panama As

Project Geotechnical Manager Roberto provided Geotechnical services for the 8-kilometer 3.0-

meter diameter sewer collector tunnel The first phase of exploration included 22 deep borings up

to 40 meters deep in soil and rock and preliminary engineering report of conditions encountered

and recommendations for design and tunneling machine selection The rock samples were

characterized by performing unconfined compressive strength tests tn-axial tests point load tests

and slake durability tests In-place permeability tests were performed at the bottom of the

boreholes utilizing packer tests The second phase included 42 deep borings to further explore

difficult areas and included the preparation of tunneling specifications and Geotechnical
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Baseline Report for the Design-Build project Tunneling machine is an earth pressure
balance

tunneling machine and support provided with segmental concrete lining

King County Henderson Combined Sewer Overflow CSO Seattle Washington 1000-foot

segment of the project consisted of 72-inch-diameter concrete pipe that was installed by

microtunneling under an eight-lane section of Interstate-S and the BNSF and Union Pacific

Railroad corridor into Seattle Three-dimensional tomography methods were utilized to identify

potential obstructions Horizontal directional drilling was used to install three 1/2-inch high-

density polyethylene HDPE pipes around the future tunnel to run the tomography probes

Roberto managed the exploration program prepared geotechnical baseline report and plans and

specifications related to the 72-inch crossing Obstructions found during tunneling confirmed the

anticipated obstructions identified by the three-dimensional tomography

King County Henderson Combined Sewer Overflow CSO Seattle Washington Roberto was

Project Manager assisting Construction Management Team in reviewing geotechnical related

submittals weekly progress meetings assessing construction methods special inspections for

shotcrete supported circular shafts and monitoring and analyzing ground behavior while tunneling

under two important water mains The 3500-foot-long 15-foot diameter
storage tunnel was

excavated with an earth
pressure

balance machine and supported with gasketed segmental liner

Compaction grouting was utilized for an area of excessive ground settlement and as

precautionary measure under the main waterlines Five microtunnels ranging from 48- to 78-

inch-diameter and up to 750 feet long were part
of the

project connecting between shafts

Bonneville Power Administration Pipe Jacking Vancouver Washington As Project Engineer

Roberto provided design and plans and specifications for the construction of 48-inch pipe jack

to replace an existing distressed concrete pipe at the Cold Creek diversion pipeline of the

Bonneville Power Administration in Vancouver The design-construct contract was structured to

allow concrete fiberglass and steel pipe as alternates Data Report and Baseline Report were

provided as part of the project documents Lateral loads were provided for the design of three

shafts up to 80 feet deep connecting the three segments of the 2250 feet long pipeline Provided

Engineers cost estimate submittal review and overseeing construction activities with

participation in progress meetings as required sluny excavation microtunneling machine and

closed shield machine were used simultaneously in different segments

Burns McDonnell Lake Ft Smith Water Supply Intake Works Fort Smith Arkansas The

water supply intake structures consisted of an intake tower built in shaft on the shore of Lake Ft

Smith 1300 feet long multi-use tunnel and outlet portal structure The shaft and tunnel were

excavated by drill and blast methods and supported by steel fiber reinforced shotcrete and rock

dowels The tunnel was lined with cast-in-place concrete and will be used for flood control

discharge There are two water supply pipes below the invert of the tunnel Two lake
taps of 72-

inch-diameter and 300 feet aggregate length were excavated from the intake shaft below lake

level utilizing microtunneling methods Roberto served as Project Manager/Designer for this

project preparing plans and specifications

Cascade Water Alliance Waterline Central Segment Seattle Washington The Cascade Water

Alliance composed by several utilities and cities of eastern Seattle are building new 42-inch

diameter waterline to meet the needs of the growing east side communities The 10-mile long

Central segment has four undercrossings that will be excavated by microtunneling methods

installing 48 to 56-inch diameter casings Obstacles include BNSF railroad line/ Jenkins Creek
four-lane with median SR-I Little Soos Creek and major avenue Kent-Kangley Road
Roberto was Project Manager for the exploration consisting of eight borings and Geotechnical
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recommendations for the new crossings with lengths between 135 to 355 feet utilizing

microtunneling methods Slug tests in cased boreholes were conducted to estimate the

groundwater inflow during dewatering of the alluvial deposits at Jenkins Creek Both slurry

pressure balanced and auger microtunneling methods were recommended Recommendations

were provided for shafts thrust blocks and construction dewatering

City of Seattle Duwamish River Crossing Seattle Washington As Project Engineer Roberto

provided submittal reviews for two 80-foot-deep frozen ground shafts and 10-foot-diameter

concrete pipes installed by pipe-jacking
with slurry-circulation microtunneling machine The

540-foot-long crossing traversed saturated silts and fine sands Participated in construction

monitoring during the difficult shaft construction due to freeze-pipe complications and evaluated

instrumentation including inclinometer/magnetic switch extensometers piezometers and

thermistor strings

City of Everett 1-5 Crossing Everett Washington Roberto was Project Engineer for 60-inch

steel pipe jacked under 1-5 near Everett Provided construction monitoring during chemical

grouting of the heading material consisting of soft organic soils and hydraulically placed fill

Performed cube compression test on grouted sand samples The pipe was jacked with an open

face shield and spoils removed with an auger

City of Kennewick Kennewick Treatment Plant Kennewick Washington Roberto was Project

Engineer for the design plans and specifications for 10-foot-diameter jacked steel pipe crossing

BNSF mainline embankment Also provided the engineers cost estimate and lateral pressures

for the design of the reaction shoring The 160 feet long pipe jack will be used to convey 2-

foot-diameter treated sewer line and pedestrian traffic

BNSi Pipe Jacking Tacoma Washington As Project Engineer Roberto reviewed subrnittals

and provided partial construction monitoring for 540-foot-long 68-inch-diameter steel pipe

jacked under BNSF railyard in Tacoma The tunnel was driven with slurry microtunneling

machine excavating through consolidated silts sands and clays with the ground water located

feet below the ground surface Logs were encountered in the course of the excavation which

were crushed by the slurry machine The project was completed without significantly disturbing

the railyard tracks as verified by survey settlement points

Tunnels

CSX Transportation National Gateway Initiative Project Pennsylvania West Virginia and

Maryland Roberto served as Project Manager for the National Gateway Project that included

double-stack container clearance improvements for seven tunnels in Phase of the project

Roberto coordinated the work of three full time Tunnel Resident Engineers and other rotating

staff providing Construction Management services Clearance improvement work included

notching of concrete and brick liners and removal and replacement of
existing brick liners with

shotcrete and rock dowels or steel sets

Oregon Department of Transportation In-Depth Tunnel Inspections Oregon As Project

Manager Roberto performed in-depth tunnel inspections of nine highway tunnels in Oregon and

provided tunnel inspection training to their engineering and maintenance personnel The

inspection reports had detailed information regarding tunnel design and detailed tunnel maps
Tunnel portals adjacent slopes and tunnel drainage systems were also evaluated during the

tunnel inspections Recommendations were provided for immediate short-term and long-term

maintenance and the scope and budget of the anticipated repairs tunnel inspection training
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manual was prepared with basic tunnel design concepts descriptions of tunnel liners and specific

tunnel inspection procedures adapted to each kind of tunnel liner One-day and half-day long

training seminars were developed for engineering and maintenance personnel respectively The

seminars included examples of liner distress for various kinds of liners as identified during the

tunnel inspections and discussion of tunnel maintenance and rehabilitation recommendations for

each tunnel

Washington State Department of Transportation Interstate 90 Tunnel Feasibility Hyak

Washington Roberto was Project Manager for the feasibility study and preliminary cost estimate

for the 3000-feet long 36-foot wide roadway twin tunnels through volcanic and sedimentary

rocks Geologic reconnaissance of the portals and terrain over the tunnel alignment provided

basic geologic information that was used in the preliminary rock support design The preliminary

design of the 190 foot high west portal rock cut was developed based on existing topography and

existing highway constraints An engineers cost estimate was developed for construction of the

tunnel and portals based on unit costs and estimated quantities geotechnical exploration

program for final design including core drilling along the alignment and portals and the use of the

boring optical televiewer and pilot bore along the tunnel alignment was developed

Oregon Department of Transportation Cape Creek Tunnel Rehabilitation Florence Oregon

Roberto was Project Manager for the geotechnical investigation testing design plans

specifications and construction observation for Cape Creek Tunnel Rehabilitation The 14-foot-

long tunnel built in 1933 has approximately 450 feet of timber lining that was later covered with

reinforced concrete lining The rest of the tunnel was left unlined Geotechnical investigations

included drill probes through the concrete lining and six coreholes drilled through the arch form

within the tunnel to depth of 25 feet The concrete linings were also tested with ground

penetration radar and sonic testing to determine the strength and thickness of the lining and to get

an indication of loose rock and voids above the lining The investigation found that segment of

the concrete lining had areas of thinner concrete and signs of distress and corrosion with high

rock loading The lining near the south portal was designed for replacement with lattice girders

and shotcrete and cement grouting in the tunnel arch The rest of the concrete linings will be

backfilled with lightweight grout to fill the existing voids The unlined areas will be supported

with rock bolts and shotcrete

Union Pacfic Clearance Improvements for Double-Stack Cars of Coos Bay Tunnels Oregon
Roberto is Project Manager for the ongoing evaluation of tunnels in the Coos Bay area to

determine preliminary feasibility and construction costs for providing double-stack container car

clearance The condition of the tunnels was assessed and surveyed cross-sections were evaluated

to determine the depth of tunnel clearance required by location Concrete notching complete

timber set removal with new tunnel support and track lowering are under consideration to obtain

the clearance improvements

RailAmerica Tunnel 13 Siskiyou Oregon Tunnel 13 had extensive damage due to fire and

after rehabilitation there were two segments of the tunnel that did not meet State requirements for

vertical and side clearance Roberto was Project Manager for determining the impediments by

laser survey and developing the design and specifications for the tunnel clearance improvements

Existing steel sets had to be removed and replaced with new steel sets located in new centerline

The work involved the use of steel fiber reinforced shotcrete steel dowels and new steel sets We
also participated during construction with submittal review and construction observation on

full-time basis

IV-90



Union Pacjflc Railroad Tunnel No Keddie Cal jfornia Roberto served as resident engineer

for the mining of collapsed tunnel in foliated schist providing additional support with spilling

grouting and shotcrete as required for the Union Pacific Railroad top heading excavation

method was utilized in portion of the tunnel that collapsed up to the ground surface Liner

consisted of steel sets and channel lagging backfilled with concrete

Union Pacjfic Tunnel Clearance Improvements Feather River and Fremont California

Roberto served as resident engineer for notching railroad tunnels to improve clearance Notching

was performed with roadheader mounted on rail car Resin encapsulated rock bolts were

installed through the existing concrete liners to provide additional liner support or to replace

existing rock bolts located in the notched area Responsible for measuring air flows and toxic

gases during the operation Notching was performed in 10 tunnels located in the Feather River

Canyon and one tunnel in Fremont

Southern Pacific Tehachapi Tunnel Clearance Improvement Project Caliente and Tehachapi

California Roberto served as resident engineer for this project Twelve tunnels between

Caliente and Tehachapi were enlarged to accommodate double-stack container trains The work

consisted of installing crown rock bolts and sidewall tiebacks pumping cement grout behind the

concrete liner to fill voids and notching with roadheader

Conrail Tunnel Enlargement Gaiitzin Pennsylvania The brick liner of the 3600-foot-long

tunnel was removed and the tunnel enlarged from single-track to double-track configuration

Coal mines were present over the tunnel and caused several collapses Support consisted of rock

dowels and pre-stressed rock bolts with steel-fiber-reinforced wet mix shotcrete Provided

construction management services and supervised six engineers and technicians on three shifts

per day Roberto served as Resident Engineer

ICF-Kaiser Berry Street Tunnel Rehabilitation and Enlargement Project Pittsburgh

Pennsylvania The project involved enlargement of 100-year-old brick railroad tunnel and

conversion to bus tunnel excavation of shale and sandstone lattice girder shotcrete and rock

dowel support and new drainage systems Roberto collaborated in the design approach plans

and specifications engineers cost estimate and Geotechnical Design Summary Report He also

reviewed contractors value engineering proposal

La Nacional Loma Larga Tunnels Monterrey Mexico Project Manager for alternate design

and blasting recommendations for the construction of the tunnels The 2350 feet long twin

highway tunnels have semi-circular shape with horizontal diameter of 58 feet making it

large underground cavern Reviewed available borings and site geology and provided design for

various support categories based on the RMR and methods Proposed liner was of fiber-

reinforced shotcrete and rock bolts in lieu of the original design of wire mesh and plain shotcrete

Further analysis of the benefits of utilizing rock bolt was conducted by numerical methods

FLAC Provided tunnel blasting recommendations for optimizing drillhole diameter spacing

and blast sequence of the benched heading The perimeterof the tunnel was blasted by

innovative smooth blasting methods

Wheeling Lake Erie Robertsville Tunnel Rehabilitation Robertsville Ohio The 550-foot-

long railroad tunnel supported by timber sets has erodible shales which weaken the sidewalls and

requires continuous ditch maintenance Roberto served as Project Manager and provided field

investigation and alternative recommendations with cost estimates followed by plans and

specifications for shotcreting the sidewalls and providing shotcrete and rock bolt support to one

portal and new portal excavation
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Oregon Department of Transportation DOT Elk Creek Highway Tunnel Elkton Oregon

Roberto was Project Manager for the rehabilitation of the 1150 feet long Elk Creek highway

tunnel Performed tunnel exploration by probes through wood liner and ground penetration radar

methods Accomplished geological mapping and rock mass classification of the tunnel including

Schmidt rebound hammer and point load testing of the rock Developed design of tunnel ground

support for the new clearance envelope consisting of fiber-reinforced shotcrete rock bolts lattice

girders and steel sets Prepared plans and specifications for Oregon lOT for the ground support

and portal structures Included engineers cost estimate which was within 10 percent of

successful bidders proposal

BNSF Tunnel Enlargement Martinez California As Project Manager Roberto provided

preliminary design and cost estimate for the enlargement of three tunnels in Martinez The

concrete-lined tunnels were enlarged in 1989 for double stack clearance by performing notches

that exceeded feet and undercutting The proposed notching is to achieve Chrysler car

clearance The work will involve notching with road header and installing new resin-grouted

rock bolts above and below the new notch

Union PacWc Clearance Improvement Program of the Donner Pass Tunnels Sacramento

California to Reno Nevada As Project Manager Roberto prepared plans and specifications for

enlarging 25 tunnels for double stack and Chrysler car clearance Several of the tunnels will

require remining or undercutting Prior to notching with road header the tunnels will be grouted

and reinforced with rock bolts Construction costs were estimated in the order of $12 million

BNS1 Ostrander Tunnel Rehabilitation Kelso Washington The timber set and lagging

supported tunnel was burned to ashes after forest fire The 430-foot-long tunnel built in

vesicular basalt was literally cooked by the fire and had to be scaled by mechanical methods

Final support was achieved with the installation of resin-grouted rock bolts and steel fiber-

reinforced shotcrete Bidding documents were prepared in an accelerated schedule and the work

was completed in 28 working days Roberto was Project Manager

Puget Sound Energy Lower Baker Tunnel In-Depth Inspection Concrete Washington The

Lower Baker Tunnel has had long history of water flows on the downstream abutment partially

originating from the concrete lined tunnel When the 22-foot-diameter tunnel is dewatered

inflows are in the order of 800 gallons per minute originating in cracks and previously installed

grout pipes The tunnel was mapped indicating existing cracks construction joints and areas of

seepage and leaks Nondestructive testing consisting of ground penetration radar and

sonic/ultrasonic methods were utilized to determine the extent of poor concrete and the location

of voids in the concrete and between the concrete and rock Probe holes drilled through the

concrete liner verified and calibrated the ground penetration radar and sonic measurements

Roberto served as Project Manager for this project

Puget Sound Energy Lower Baker Tunnel Rehabilitation Concrete Washington Roberto

served as Project Manager for this project Based on the results of the Lower Baker Tunnel In-

Depth Inspection rehabilitation program was implemented consisting of cement and chemical

grouting of voids behind the concrete liner and within the concrete liner valve attached to

steel plate anchored to the concrete was used to seal one grout pipe that was leaking

approximately 300 gallons per minute Once the flow was stopped polyurethane grout was

injected into the grout pipe successfully stopping the flow Significant cracks were grouted

through holes drilled into the liner Other work consisted of surface repairs of cavitation areas

and sealing cracks on the surface
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PUBLICATIONS

Lake Ft Smith Microtunneling Lake Tap Guardia Winkler Rasmussen and Lewtas

Proceedings Rapid Excavation and Tunneling Conference Seattle June 2005

Rehabilitation of the Cape Creek Highway Tunnel Under Traffic Robinson Shell

Guardia Rodolf Proceedings Rapid Excavation and Tunneling Conference Seattle June

2005

Predicted versus Actual Obstructions for Two Pipe-jacked Tunnels of The Henderson CSO
Seattle Washington Cowles Guardia Robinson Andrews Molvik

Proceedings Rapid Excavation and Tunneling Conference Seattle June 2005

Conceptual Design for Deep Underground Science and Engineering Laboratory by H.C

Haxton J.F Wilkerson Robinson and Guardia Proceedings of the Rapid Excavation and

Tunneling Conference June 2005

Godlewski P.M and Guardia R.J 2003 Transportation Tunnel Rehabilitation in Rapid

Excavation and Tunneling Conference New Orleans La June 2003 Proceedings New Orleans

La.

Neil D.M and Guardia R.J 2002 Tomographic Ground Imaging for the Henderson CSO

Treated Tunnel Alignment King County Washington Proceedings North American Tunneling

Seattle May

Guardia R.J Robinson R.A Godlewski P.M and Hultman W.A 2002 Reconditioning of

Transportation Tunnels in the Pacific Northwest Proceedings North American Tunneling Seattle

May

Parker H.W Godlewski P.M and Guardia R.J 2002 The Art of Tunnel Rehabilitation with

Shotcrete Shotcrete Magazine American Shotcrete Association Fall

Fisk P.S Guardia R.J and Porter W.D 2002 Lower Baker Tunnel Investigation and Repairs

Proceedings North American Tunneling Seattle May

Robertson C.A Guardia RJ Robinson R.A and Rustvold J.W 2001 Bonneville Power

Administration Cold Creek Pipeline Replacement Proceedings Rapid Excavation and Tunneling

Conference San Diego June

Parker H.W Robinson R.A Godlewski P.M Huitman W.A and Guardia R.J 2001 Tunnel

Rehabilitation in North America Proceedings International Tunneling Association World Tunnel

Congress Milan June

Guardia R.J Robertson R.A and Laird J.R 2000 Tunnel Inspection Manual prepared for

Oregon Department of Transportation June 96

PROFESSIONAL ASSOCIATIONS

American Society of Civil Engineers

American Shotcrete Association Individual Member

American Railway Engineering and Maintenance of Way Association Associate Member
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MICHAEL HEDDEN

Mr Hedden is Managing Director in the Real Estate Solutions Group of FTI Consulting

specializing in providing valuation and appraisal of industrial commercial residential real and

special purpose property His business address is 750 Third Avenue 27th Floor New York New

York 10017 Mr Hedden is sponsoring portions of Section Ill-F of Norfolk Southerns NSs

Reply Evidence related to real estate Mr Hedden has signed verification of the truth of the

statements contained therein copy of that verification is attached hereto

Mr Hedden has over 30 years of experience in all aspects of real estate market analysis

and valuation He has appraised properties across the United States for purposes of property tax

financial reporting financing purchase or sale insurance fair rental tax reporting condemnation

and donation He is certified as real estate appraiser in 13 states

Mr Hedden is member of the Appraisal Institute Counselors of Real Estate and Royal

Institute of Chartered Surveyors He previously served as Managing Director of the American

Appraisal Associates He earned his Bachelor of Science of Marketing from the University of

Bridgeport and Master of City and Regional Planning at Rutgers University

Mr Heddens complete curriculum vitae is attached
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VERIFICATION

Michael Hedden declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Michael Hedden

Executed on this day of Januaiy 2013
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Fax /646 71-i599

Education

BS In Marketing

University of Bridgeport

M.C.R.P Rutgers

University

Industries

Banking/Financial

Services Construction

Healthcane Hospital

Industrial Manufacturing

Legal Services Leisure

snd Hospitality Rest

Estate Restaurant Retail

Certifications

MAI Appraisal Institute

Counselor of Real Estate

CRE

Fellow Royal Institution of

Chartered Surveyors

FRICS

General Certified Real

Estate Appraiser New

York New Jersey

Con necticut

Massachusetts

Pennsylvania Delaware

Maryland Virginia

Georgia Illinois Florida

California Washington

Professional Affiliations

Appraisal Institute

Past President

Metro NJ Chapter

Counaelora of Real Estate

Paal Chair

NJ Chapter

Urban Land Institute

FTI
LYING

Michael Hedden MAt CRE FRICS

Managing Director Real Estate Solutions

mith5el hecklen/5fticonsulbng corn

Michael Hedden is managing director in the FYI Real Estate Solutions praCtice and is based in

New York Mr Hedden speCializes in providing valuation litigation support and expert testimony

services for clients He is knowledgeable real estate expert with over 30 years of experience in

all aspects of the market analysis and valuation of real property Mr Hedden has experience in

the appraisal of industrial commercial residential and special purpose property including

hospitality hospital and healthcare facilities He has developed broad experience in the valuation

of properties with detrimental Conditions and is recognized expert in the valuation of property

suffering from environmental contamination

Mr Hedden has experience in the valuation ot investment and user-based specialized real estate

and real estate-related enterprises He has appraised properties in many U.S states Purposes

have included property tax financial reporting financing purchase or sale insurance fair rental

tax reporting condemnation and donation Advisory services performed by Mr Hedden have

included appraisal review market research appraisal management arid offer/option analysis

Mr Hedden has significant expert testimony experience and has appeared before the U.S District

Court Superior Court of New Jersey U.S Bankruptcy Court New Jersey State Tax Court New

Jersey Legislature Committee and various condemnation and zoning boards

Prior to joining FTI Consulting Mr Hedden was managing director with American Appraisal

Associates where he provided expert testimony and litigation support for clients as well as

prepared valuations used for financial reporting Prior to that he was director for CBIZ Valuation

Group LLC Before
joining CBIZ Mr Hedclen was president of Realty Economics Group real

estate consulting and appraisal firm working for various government public and private entities

throughout the New York metropolitan area

member of the Appraisal Institute MAI and the Counselors of Real Estate CRE and

distinguished Fellow of the Royal Institute of Chartered Surveyors FRICS Mr Hedden earned

Master of City and Regional Planning M.C.R.P degree from The Edward Bloustein School of

Planning and Public Policy at Rutgers University and Bachelor of Science degree in marketing

from the University of Bridgeport He has been licensed real estate broker in New Jersey since

1978 In addition Mr Hedden holds general certified real estate appraiser licenses in New York

New Jersey Connecticut Massachusetts Pennsylvania Delaware Maryland Virginia Georgia

Florida California and Washington

Expert Testimony/Depositions

Trap/cane City of Atlantic CityNew Jersey Docket Nos 7568-2006 4012-2009 3178-2010 and

8024-2011

Trump Tel Mahal Associates LLC vs City of Atlantic City New Jersey Docket Nos 7574-2008

10192-2009 584-2010

Trump Mar/na Associates LLC vs City
of At/antic City New Jersey Docket Nos 7488-2008

10454-2009 6062-2010

CRITICAL THINKING
LC HF CRITICAl TIME

Fit Consultlrip

750 Third Avenue

27th Floor

New York NY 10017

Tel 8461 731-1503
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Trump Plaza Associates LLC vs City of At/antic City Now Jersey Docket Nos 7488-2008

10454-2009 6064-2010

New Jersey Turnpike Authority PHI Washington Township New Jersey et Superior Court of

New Jersey Docket No MER-L-1890-10

Borough of Carteret etc CDI Industries Inc et al Docket No MID-L-4534-05 Superior Court

of New Jersey Middlesex County

New Brunswick Housing Authority New Brunswick Industries Superior Court of New Jersey

Middlesex County

Action Manufacturing Company Simon Wrecking Company Civil Action No 02-8964 U.S

District Court Eastern District of Pennsylvania

United States of America and The Chemclene Site Defense Group Chemclene Corporation

Lloyd Balderston Estate of Ruth Balderston and Springridge Management Corporation Inc

Omega Healthcare Investors Inc Res-Care Health Serv/ces Inc of aL Case No 99-cv-862

U.S District Court Southern District of Indiana

Metuchen LLC Borough of Metuchen Docket No 00878 2000 Tax Court of New Jersey

March 29 2004

Reliance Trust Company Greater Exodus Missionary Baptist Church Docket No F-i 23 30-02

Superior Court of New Jersey Atlantic County New Jersey

New Jersey Turnpike Authority Michael Feldman Associates et Docket No BURL-L-2519-

97 Superior Court of New Jersey Burlington County New Jersey

Hans and Helena Tielmann Camp Dresser McKee Inc et Docket No L-1 559-00

Superior Court of New Jersey Law Divieon Morris County New Jersey

Custom Distribution Services Inc City of Perth Amboy Nos 95-37206 95-3218 U.S

Bankruptcy Court New Jersey December 17 1997

Shakelly DeFillppo of a/s Docket Number MID-L-5201-06 Superior Court of New Jersey

Middlesex County

Pansini Custom Design Associates LLC and Roger Parkin Joint Venture City of Ocean City and

Patrick Newton Construction Code Official of the City of Ocean City Docket No A-2003-0 17 Ti

Superior Court of New Jersey Atlantic County

Now Jersey Department of Transportation Bellemead Development Corp Commissioners

Hearing Somerset County New Jersey

Borough Of Paulsboro vs Essex Chemical Corporation Superior Court of New Jersey Law

Division Gloucester County Docket No GIo-L-699-06

MT Ventures vs Mount Freedom Golf Partners Chancery Division Morris County New Jersey

Docket No MRS-C-65-09

The People of the State of New York First American Corporation and First American

eAppraiselTSupreme Court N.Y Co Index No 07-406796

Textron Financial-New Jersey Inc v.Herring Land Group LLC Case No 306-cv-02585-

MLCDEA U.S District Court District of New Jersey Trenton Division

1iii
NC

fticonsu5ng.cocc
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Bayonne Medical Center Baycnne/Omni Development L.L.C Case No 07-15195 MS United

States Bankruptcy Court District of New Jersey In re Bayonne Medical Center

Metuchen LLC Borough of Mefuchen Docket No 00878 2000 Tax Court of New Jersey

March 29 2004

Custom Distribution Seniices Inc City of Perth 14mboy Nos 95-37206 95-3218 U.S

Bankruptcy Court New Jersey December 17 1997

Pansini Custom Design Associates LLC and Roger Parkin Joint Venture City of Ocean City and

Patrick Newton Construction Code Official of the City of Ocean City Docket No A-2003-0 17 Ti

Superior Court of New Jersey Appellate Division

Pubhcations

Examining the Role of Risk and the Appraiser in Property Vauatio New York Law Journal June

18 2012

The Appraisers Approach Commercial Investment Real Estate May/June 2012 co-authored with

Marc Shapiro

Bid vs Ask Motivated investors are closing the pricing gap on institutional assets Commercial

Investment Real Estate May/June 2011

2003 Lender Survey Preferences in Financing Senior Housing and Long Term Care Projects

Maryland National Investment Center for Senior Housing Care Industries and CBIZ Valuation

Group Inc 2003 coauthored with David Arnoldi

Residential Redevelopment of Brownfields What Are the Valua f/oh Issues New Jersey

National Center for Neighborhood and Brownfields Redevelopment Edward Bloustein School

of Planning and Public Policy Rutgers University 1999 coauthored with Jan Wells PhD

Presentations

Real Estate Accountancy/Compliance Breakfast RICS Americas Tn-State Chapter June 2012

Easement Valuations Common Pitfalls and Principles Lorman Education Services Webinar
June 26 2012

The Use of Rent Coverage Ratios in the Valuation of Healthcare Properties The 24th Pan Pacific

Congress ol Real Estate Appraisers Valuers and Counselors Seoul Korea September 2008

Fair Value and Highest and Best Use The Real Estate Perspective AICPA National Real Estate

Conference Las Vegas Nevada November 2007

Mock Trial and Takings of Unique or Special Properties Eminent Domain Conference CLE

International Princeton New Jersey October 2007

Condemnation Valuation Its Impact on Your Property and Your Projects Eminent Domain

Conference OLE International Princeton New Jersey October 2006

Valuation of Contaminated Property New Jersey County Tax Board Administrators March 2002

Li rtconsu5ng.corn

Reported Decisions
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Mitha Hedden

Appraisal Process Considering Environmental Impairments Realtors Tn-State Convention and

Trade Show Atlantic City New Jersey December 2000 panelist

Residual Redevelopment of Brownfields What are the Valuation Issues The Bloustein School

of Planning and Public Policy at Rutgers University November 1999 leader of symposium

How to Buy and Sell Contaminated Property Appraising Contaminated Properties Institute of

Continuing Legal Education in New Jersey presenter

Litigation Issues Relating to MTBE Drinking Water Contamination Institute of Continuing Legal

Education in New Jersey presenter

Transactional and Litigation Pitfalls in the Sale of Residential and Commercial Real Estate New

Jersey Institute for Continuing Legal Education New Brunswick New Jersey January 14 2010

Real Estate and Land Valuation in Depressed Markets Lorman Education Services Webinar

October 2010

Commercial Property Assessing in Distressed Markets Society of Professional Assessors

Annual New Jersey Seminar East Rutherford New Jersey April
2010

Easement Valuations Common Pitfalls and Principles Lorman Education Services Webinar

December 2009

International Financial Reporting Standards IFRS Introduction to Valuation for Financial

Reporting and Case Studies IAAO/RICS 2010 Commercial Real Estate Symposium Baltimore

Washington March 18 2010

How to Understand Expert Valuations New Jersey Institute for Continuing Legal Education 12th

Annual Honorable William Gindin Bankruptcy Bench-Bar Conference New Brunswick New

Jersey April 18 2010

Case Studies in Valuation for Financial Reporting Appraisal Institute-Appraisal Institute of

Canada Summer Conference Toronto Canada June 27 2004

Jnstructior

Highest Best Use and Market Analysis Appraisal Institute Course

Real Estate Finance Statistics and Valuation Modeling Appraisal Institute Course

Valuation for Financial Reporting Appraisal Institute Course

How to Buy and Sell Contaminated Property New Jersey Institute for Continuing Legal

Education Seminar

Litigating Regulatory Takings Cases New Jersey Institute for Continuing Legal Education

Seminar

Various seminars for the Municipal Tax Assessors Association in New Jersey New Jersey

Association of Realtors and the National Association of Industrial and Office Parks

Valuation and Special Courses

Analyzing Distressed Real Estate Appraisal Institute

Environmental Property Damages Standards Due Diligence Valuation Strategy

fjFT
flconutngorn
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Mcha Heddon

Michael Hedden MAI Inc dlb/a Realty Economics Group President 1990 2002

Mr Redden served as the President and leader of this Real Estate

Consulting and Appraisal firm for various government public and private

entities throughout New Jersey

Martin Benner Pintinalli Hedden Inc Vice President 1988 1990

Mr Hedden served as Real Estate Consultant for various government

public and private entities

Hedden lzenberg Appraisal Associates President 19871988

Mr Hedden ran this Real Estate appraisal and consulting firm which

provided full spectrum of narrative appraisals arid documents

Landauer Associates Inc Vice President 1985 1987

Mr Hedden was part of the valuation and technical services division

which was responsible for national real estate counseling

Glander Bates Associates Appraiser/Consultant 19831985

Barkan Associates Staff Appraiser 1982 1983

Patrick Hedden Realty Company Vice President 19761981

Mr Redden was actively involved with this full service brokerage company

servicing central New Jersey

CO Lii 1dconsuftngcom
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DAVID HUGHES

Mr Hughes has over 30 years of experience as professional engineer in railroad

engineering and railroad operations and maintenance supervision Mr Hughess business

address is 1401 Ocean 60 Hollywood Florida 33019 Mr Hughes is sponsoring Section

III-D-4 of Norfolk Southerns NSs Reply Evidence relating to maintenance-of-way costs

Mr Hughes has signed verification of the truth of the statements contained therein copy of

the verification is attached hereto

From 1967 to 1975 Mr Hughes had numerous responsibilities at Southern Pacific

Railroad including first line supervision of track maintenance and bridge and building

maintenance Mr Hughes served as Vice President of Engineering for the Boston and Maine

Railroad from 1975 to 1980 where he had responsibility for track structures signal systems

maintenance and reconfiguring and reconstructing 155 route miles of mainline Mr Hughes

next served as President of Pandrol Inc and Speno Rail Services where he assisted railroads in

developing high-performance track components and mechanized rail and ballast maintenance

practices In 1985 Mr Hughes became President of the Bangor Aroostook Railroad

regional railroad in the northeastern United States He later served as Chief Engineer for the

National Railway Passenger Corp Amtrak and as its Acting President and Chief Executive

Officer

Mr Hughes has previously served as Chairman of the Regional Railroads of America

He was director of the American Railway Engineering Association AREA He has served

on the Association of American Railroads Board of Directors

Mr Hughes curriculum vitae is attached
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VERIFICATION

David Hughes declare under penalty of peijury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement /II
l5avid Hughes

Executed on this aday of December 2012
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David Hughes

David Hughes is an independent railroad consultant with broad consulting and executive

experience in railroad infrastructure and railroad operations He specializes in identifying

strategies through which railroads can manage their infrastructure operations and investments to

realize strategic objectives optimize asset reliability and maximize the long term cash flow

Recent or on-going consulting assignments include

Currently providing technical and economic advice to Norfolk Southern Corporation

regarding the design construction and maintenance of 7000 mile stand-alone railroad in

the US as part of proceeding before the US Surface Transportation Board

Recently advised major owner and operator of regional railroads in the US on track

bridge and signaling issues related to their planned acquisitior of RailAmerica the

largest operator of regional railroads in the world

Worked with the Peruvian Ministry of Transportation to develop methodology for

evaluating the economic feasibility of building new rail lines in the Peruvian Andes

including investment requirements and operating costs and applying the methodology to

evaluate several proposed projects

Advised major iron ore hauling railroad in Canada on infrastructure capacity expansion

requirements necessary to increase annual iron ore throughput by 250%

Recently advised major African heavy haul railroad regarding infrastructure investment

requirements as part of long term integrated corridor commercial strategy The project

included estimating infrastructure capacity expansion costs operating costs and financial

feasibility of the required investments

Recently advised the Dedicated Freight Corridor Corporation of India on design and

contracting standards for construction of new national heavy haul rail network as

member of panel of international experts

Assisted major private equity firm in performing infrastructure due diligence on $2

billion acquisition of US railroad company Later provided estimates of capital

investment requirements to support refinancing of the acquisition

In dispute involving economic damages due to rail service irregularities on U.S heavy

haul railroad Mr Hughes provided an expert verified testimony regarding the adequacy

of coal line maintenance practices and expenditures and an assessment of the reasons for

infrastructure failure

For standalone rate case in the western U.S provided an expert verified statement

determining the maintenance and operating costs new heavy haul rail line for

standalone railroad in standalone rate case before the Surface Transportation Board
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In proceeding before the Surface Transportation Board provided an expert verified

statement regarding the adequacy of light density railroad to transport heavy haul coal

unit trains and the scope of work and cost to upgrade the infrastructure of the line

Evaluated the capital investment and ongoing infrastructure maintenance necessary to

introduce 18000 ton coal trains on light density branch line for major US railroad

Prepared an infrastructure maintenance and investment plan for 2000 miles of high

density coal railroad in conjunction with litigation about coal transportation rate

reasonableness for two major western railroads

Assessed the long term infrastructure investment requirements as part of due diligence

for major railroad financial transaction

In addition to the recent assignments above Mr Hughes has been engaged in dozens of

assignments in over 27 countries including Chile Peru Bolivia Uruguay Argentina Brazil

Kazakhstan Poland Czechoslovakia Hungary Africa Asia and North America

Mr Hughes also has extensive executive experience in the railroad industry Most recently he

served as Acting President and CEO of Amtrak 2005-2006 He served four years as chief

engineering officer of Amtrak before becoming Acting CEO He also served as President of the

Bangor and Aroostook Railroad President of Pandrol Incorporated manufacturer of track

fastening products for the railroad industry and President of Speno Rail Services railroad track

maintenance contractor Earlier in his career he was vice president engineering and Acting

President of the Boston Maine railroad and held numerous engineering and management

positions with Southern Pacific railroad including bridge and building supervisor and general

track foreman

His industry and community activities have included

Director The Association of American Railroads

Director American Railway Engineering and Maintenance Association

Member AAR Track Research Committee

Member various engineering and operating committees of AAR

President and cofounder Regional Railroads of America

President New England Transportation Research Form

Director Transporting the Elderly and Handicapped in New England

President Maine Chamber of Commerce

Mr Hughes has testified before the United States Congress on numerous occasions regarding

railroad passenger and freight financing and infrastructure issues He has testified in Federal

District court and before the Interstate Commerce Commission now STB on legal and

commercial matters
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Mr Hughes holds B.S degree in civil engineering from the University of Texas and Masters

Degree in business administration from the Harvard Business School and has over 30 years of

experience as registered professional civil engineer He is fluent in English and has working

knowledge of Spanish and Brazilian Portuguese

Contact information

David Hughes

4622 Fisher Island Drive

Miami Beach FL 33109 USA

1954 6169742 cell

david.hughesfoxglove .us.com

Mr Hughes professional experience uniquely qualifies him to accurately assess the MOW work

load and resource requirements of the SBRR

He has hands on field experience as General Track Foreman in Utah and Bridge and Building

Supervisor in Texas As general track foreman he actually inspected track for defects and either

personally made repairs or scheduled the repairs by maintenance gang He also supervised the

work of section gangs smoothing gangs and welders

As bridge and building supervisor on the UP former SP in Houston he was personally

responsible for performing annual bridge inspections and prioritizing bridge maintenance He

also was responsible for maintenance of equipment maintenance facilities and other railroad

facilities in the Houston Terminal

In addition to his first line experience Mr Hughes has served as chief engineer of the Boston

and Maine BM Railroad and more recently chief engineer of Amtrak As the was in

bankruptcy reorganization when Mr Hughes was chief engineer he gained valuable experience

in effectively maintaining track and structures at the lowest possible cost

Mr Hughes has also benefited from his experience in the railroad track supply and track

maintenance industry As president of Pandrol Inc manufacturer of track fastening systems

and as president of Speno Rail Services railroad track maintenance contractor he spent

extensive time in the field on every class railroad in north America observing first hand

maintenance problems and devising solutions that could be applied

Mr Hughes experience goes far beyond the class railroads of North America He has

extensive experience with regional and short line railroads and railroads internationally

As co-founder and first chairman of Regional Railroads of America he has testified before

Congress on several occasions about the capital and maintenance requirements of small

railroads He had personal relationships with the leaders of the small railroad industry and had

frequent discussions with them about their techniques for profitably operating railroads that class

Is had sold to them
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Mr Hughes had another window into the MOW practices of small railroads In consulting

capacity he has performed due diligence reviews of dozens of MOW plans on behalf of lenders

or buyers of lines being spun off by class Is or of existing lines being bought or sold by private

parties These due diligence studies generally involved hi-rail inspection trips over the lines and

interviews of MOW officials regarding their organizations and plans for maintaining the lines

The reports that resulted included an assessment of the adequacy of the MOW plan and

suggestions of ways it could be strengthened

In addition to his work with class and small railroads in North America he has many years of

experience working with MOW organizations in over 25 railroads in Mexico South America

South Africa Europe and countries from the former Soviet Union

Furthermore Mr Hughes has long history of participation in professional engineering

organizations and keeps those contacts current He has been director of the Engineering

Division of the AAR director and member of the Board of Governors of the American

Railway Engineering and Maintenance Association president of the Transportation Research

Forum of New England He has served on the AAR committee prioritizing new research

investments and has attended several annual meetings of the International Heavy Haul

Association He has been frequent visitor to the Facility for Accelerated Service Testing

FAST in Pueblo Colorado where he followed the performance of various track components

under heavy haul conditions He has over 30 years experience in the railroad industry as

professional engineer
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KENNETH LECROY

Mr LeCroy is an Industrial Engineer at Norfolk Southern Corporation the parent of

Norfolk Southern Railway Company NS located at 1200 Peachtree Street Northeast

Atlanta Georgia 30309 He is sponsoring portions of Section 111-C of NSs Reply Evidence that

relate to the analysis of the SunBelt Railroads yard requirements Mr LeCroy has signed

verification of the truth of the statements contained therein copy of the verification is

attached hereto

Mr LeCroy has worked as professional engineer since 1994 He began his career as

consultant at Adapta Solutions Inc where he developed and implemented mathematical

algorithms for production scheduling From 1995 to 2003 he was employed at Agere Systems

Inc where he performed industrial engineering functions related to cost control safety and

detailed capacity analysis Mr LeCroy spent three years at Dynamics Research Corporation

building and maintaining simulation models for Department of Defense training systems He has

developed simulation models for the analysis of ground operations at the Kennedy Space Center

At NS Mr LeCroy conducts RTC Simulation projects to improve NS operations

Mr LeCroy earned his Bachelor of Science degree in industrial engineering from Auburn

University and his Master of Science degrees in industrial engineering from the University of

Central Florida He is member of the Institute of Industrial Engineers the Project Management

Institute and the American Society of Quality He has been published in Interfaces Journal on

the Practice of Operations Research

Mr LeCroys complete curriculum vitae is attached
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VERIFICATION

Kenneth Lecroy declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Kenneth Lecroy

Executed on this day of December 2012

IV1O9



Ken LeCroy M.S.LE PMP SSBB

WORK EXPERIENCE

January 2006 Present Industrial Engineer Norfolk Southern Corp

Conducting RTC Simulation projects and process improvement field studies

September 2008 January 2012 Senior Discrete-Event Simulation Engineer

Developed and exercised simulation models for analysis of ground operations at

Kennedy Space Center

September 2006 September 2008 Process Improvement Engineer Kaman Precision Products

Developed and implemented innovative means of process improvement for the

manufacturing of Fuses for defense industry

May 2003 to September 2006 Discrete-Event Simulation Analyst Dynamics Research Corporation

Built maintained and exercised DES simulation models for Department of Defense

training systems

November 1995 July 2003 Industrial Engineer Manufacturing Supervisor Agere Systems Inc

Performed various IE functions related to cost control safety automation of
reporting

metrics and detailed capacity analysis Managed group of 20-25 manufacturing

technicians

August 1994 November 1995 Consultant Adapta Solutions Inc

Developed and implemented mathematical algorithms for bulk process scheduling

EDUCATION

BSMS in Industrial Engineering Auburn University 1992 University of Central Florida 1994

PROFESSIONAL QUALIFICATIONS

Project Management Professional Certification PMP Six Sigma Black belt ASQ

PUBLICATIONS

Application of Neural Networks and Simulation Modeling in Manufacturing System Design

1994 Interfaces Informs Journal on the Practice of Operations Research

PROFESSIONAL MEMBERSHIPS

Institute of Industrial EngineersIIE Project Management InstitutePMI American Society of

QualityASQ
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RONNIE JOHNSON

Mr Johnson is the founder of Johnson Enterprises LLC consulting firm with

offices located at 1324 Gulfprot Run Grayson Georgia 30017 Prior to founding

Johnson Enterprises Mr Johnson was employed at Norfolk Southern Railway Company NS
where he developed extensive experience in railroad operations Mr Johnson is sponsoring

portions of Section Ill-C of NSs Reply Evidence relating to train schedules yard structure and

car blocking plans Mr Johnson has signed verification of the truth of the statements contained

therein copy of that verification is attached hereto

Mr Johnsons railroad operations experience stems from over 40 years in varied and

increasingly responsible operations positions with the Illinois Terminal Railroad Norfolk and

Western Railroad and Norfolk Southern Railway Mr Johnson held various positions at these

railroads throughout his career including Terminal Supervisor Trainmaster Terminal

Superintendant Senior Director of Automotive Service and Distribution Mr Johnson also has

experience in railroad logistics and support for Premium Operations as well as service design

Mr Johnson studied Economics and Business at Southern Illinois University Mr Johnson holds

certificates from the University of Tennessee College of Business Supply Chain Management

Program and the University of Virginias Darden Executive Development Program
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DAVID MAGISTRO

Mr Magistro is Senior Engineer/Project Manager with STy professional firm

offering engineering architectural planning environmental and construction management

services with offices located at 6405 Metcalf Avenue Suite 516 Overland Park Kansas 66202

Mr Magistro has more than 14 years of experience with structural design almost all of which

have been focused on movable bridges and railroad structures Mr Magistro is sponsoring

portions of Section Ill-F of Norfolk Southerns NSs Reply Evidence
relating to bridges

Mr Magistro has signed verification of the truth of the statements contained therein copy of

that verification is attached hereto

Mr Magistros experience includes structural steel design steel bridge rehabilitation

fixed bridge and moveable bridge inspection fixed bridge and movable bridge design including

structural and mechanical aspects plan production and project management for numerous

railroad and transportation agency clients Mr Magistro holds Bachelor of Science Civil

Engineering from Kansas State University and is member of the American Railway

Engineering and Maintenance-of-Way Association AREMA

Mr Magistro resume with additional project experience is attached hereto
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VERIFICATION

David Magistro declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to tile this statement

David Magistro

Executed on this \Z
day of December 2012
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David Magistro FL
Senior Engineer/Project Manager

Mr Magistro has more than 14 years of experience with structural design

almost all of which has been fbcused on railroad siructures His is well Employee No

versed in structural steel design steel bridge rehabilitation fixed bridge and 04910

movable brtdge inspection and desigiz including structural and mechanical
rtmenwo

aspect.t plan production and project management for numerous railroad

and transportation agency clients

Office Location

Project Experience
Overland Park KS

BNSF Bridge 63 Rail Joint Replacement Project Manager

Date
join edflrm

Design project to replace the rail joints and steel ties on this double-track

bascule span The project includes structure modification for the new steel Years with other firms

lies and rail joints and providing constmction sequence to complete the 11

work 6/12Present
Education

BNSF Bridge 6.3 Operating Strut Reinforcement Project Manager

Providing fabrication and installation recommendations for the replacement
Oniversi 1990

of the bearings the support the main pinions inside the opemting struts on this

double-track bascuie span The project includes review of Ilibrication shop Professional

drawings and construction sequence to complete the work 8/12 Present Registrations

Pratnsianal Engineer

NS Vs DuPont Rate CaseProject Engineer

Project Engineer responsible for the bridge evidence in this chemical rate 2903/2003001h64mnp

case officiated by the Surthce Transportation Board STB Responsible for 12131/13 Kansas 20091

evaluating Opening Evidence generated by DuPont and compiling Reply

Evidence on behalf of 145 to establish the construction cost of Stand Alone
li31/14

Railroad system upon which NSs shipping rates are based 5/12 Present

Memlershits

BNSF Bridge 231.4 Inspection Proj ect Manager
Aaeiean

Railway

Inspection of structural repairs that were made in 2008 to verify that the as- Engineenng and

repaired condition merits the as-repaired structural rating 10/11 1/12
t-diThy

Assaciatan ARBIvIA 2005

IPA Vs BNSFIUPRR Rate CaseProject Engineer

Project Engineer responsible for the bridge evidence in this coal rate case
ARBirhCaateutteell

officiated by the Surface Transportatiou Board STB Responsible for 7tt Ohaman

evaluating Opening Evidence generated by WA and compiling Reply
esea

Evidence on behalf of BNSF and UPRR to establish the conslructioa cost of

Stand Alone Railroad system upon which BNSFs and UPRRs shipping

rates are based 9/11 11/11
2010 Treasurer 2010

Present

BNSF/UPRR Precast Specification Update Project Manager

Evahnntioa of the shared standard specificatioa for the manutlicture of precast

and prestressed concrete compoaents for BNSF and UPRR The project

included bringing the standard specification into accordance with cunent

fiebricatioapractice 3/11 1/12
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BNSF Kansas City Movable Bridge Inspection Project Manager

Provided walk-through maintenance inspection of the two movable bridges

owned by BNSF in the Kansas City area ASH and Hannibal The walk-

through maintenance inspections included observing all mechanical and

electrical equipment in-nse noting deficiencies and areas that will require

maintenance or repair The project ended with report containing

reconunendations for all maintenance and repair work 4/11 7/11

KCPL LaCygne Station Siding Addition Project Manager

Provided survey of existing tmck and topography upon which to base the

design of the new siding addition Provided tmck design for the new siding

Provided roadway design for roadway overpass aligmuent that utilized

steel plate arch structure to remove the at-grade crossing Provided shop

drawing review of the fabrication dnnvings for the steel plate arch structure

9/10il/li

AEPCO Vs TJPRR Rate Case- Project Engineer

Project Engineer responsible for the bridge evidence in this coal rate case

officiated by the Surface Transportation Board STB Responsible for

evaluating Opening Evidence generated by AEPCO and compiling Reply

Evidence on behalf of UPRR to establish the construction cost of Stand

Alone Railroad system upon which UPRRs shipping rates are based 2/10

5/10

AEPCO Vs BNSF Rate CaseProject Engineer

Project Engineer responsible for the bridge evidence in this coal rate case

officiated by the Surface Transportation Board STB Responsible for

evaluating Opening Evidence generated by AEPCO and compiling Reply

Evidence on behalf of BNSF to establish the construction cost of Stm.d

Alone Railroad system upon which BNSFs shipping rates are based 2/10

5/10

Seminole Electric Vs CSX Transportation Rate Case Project Engineer

Project Engineer responsible for the bridge evidence in this coal rate case

officiated by the Surface Transportation Board STB Responsible for

evaluating Opening Evidence generated by Seminole Electric and compiling

Reply Evidence on behalf of CSX Transportation to establish the

construction cost of Stand Alone Railroad system upon which CSXTs

shipping rates are based 7/09 5/10

ODOT Robinson Street Grade Crossing Project Manager

Managing the construction of detour for rail and vehicular traffic that will

be used during construction of permanent Burlington Northern Santa Fe

BNSF Railroad grade separation at Robinson Street in Norman OK This

niilroad corridor receives heavy freight traffic and is also an Amtrak corridor

STys shoofly design will permit rail and roadway traffic to continue during

construction In addition the finn is assisting the contractor with the design

of shoring for the permanent bridge structure 3/10 Present
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UPRR Oklahoma City 1-40 Project Engineer

Reviewed project plans for the realignment of train tracks along this highway

corridor in Oklahoma City Mr Magistro reviewed the overhead structures

and foundation configuration at each grade separation to determine if the

arrangements clearances and structural designs met American Railway

Engineering and Maintenance-of-Way Association AROMA and Union

Pacific Railroad UPRR requirements He provided reviews through the

duration of the project and interacted with UPRR the Oklahoma Department

of Transportation utility owners and construction contractors 6/09 9/10

New England Central Railroad Bridge 15.21 ModificatIon Project

Engineer

Provided mechanical and structural design services for the conversion of

swing-span bridge from manual to mechanical operation in Swanton VT
The bridge which had been operated manually using capstan is protected

as state historic resource The project team successfully incorporated the

electric-powered system without altering the appearance or function of the

bridge 5/09 10/10

VDOT Coleman Bridge Cable Replacement- Project Engineer

Designed emergency repairs to the structural and mechanical systems on this

3750-foot double swing-span bridge that crosses the York River between

Yorktown and Gloucester Point VA tug boat struck the bridge and

damaged several cables Mr Magistros work enabled VDOT to restore

service to this important toll crossing which carries the 4-lane U.S 117 and

connects the Peninsula and Middle Peninsula areas of Virginias Tidewater

region 10/09 6/10

South Central Florida Express Moore Haven Bridge Rehabilitation

Project Engineer

Prepared design plans for new mechanical equipment on this swing-span

railroad bridge in Moore Haven FL which remained in operation dining

construction Engineers completed the transition between the old and new

system in week without causing interruptions to train service 5/10 9/10

BNSF Bridge 231.4 Structural Inspection Load Rating and Structural

Repairs Project Manager/Field Inspector/Design Engineer

Responsible for the comprehensive structural inspection and load rating of

the floor system for the roadway portions of this double-deck structure over

the Mississippi River in Fort Madison IA for the Burlington Northern Santa

Fe BNSF Railroad The inspection and load rating was followed by phase

of structural repairs Mr Magistro was responsible for the design and

construction sequencing of the structural steel repairs for an approach span

through plate girders and floor system components including stringers and

floorbeanis 6/OS 3/09

Norfulk Southern Bridge 6.66 Rehabilitation Design Engineer

Managed the structural design for the replacement of curved segments on the

railing girders of this double-track rolling bascule span over the South

Branch Elizabeth River in Gilmeiton VA The project included structural
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design and detailing plan production construction specifications

construction sequencing and contractor coordination 5107 1/09

BNSF Bridges 5.8 6.2 and 6.7 Structural Inspection Load Rating and

Structural Repairs Project Manager/Field Inspector

Directed the comprehensive inspection and load rating analysis of these three

structures over north Wifiamette Boulevard north Lombard Street and north

Fessenden Street in Portland OR All three structures consist of

combination of deck plate girder spans and deck truss spans resting on either

str-uctunrl steel towers or concrete piers Mr Magistro also managed the

follow-up project to design structural retrofits to increase the load capacity of

these structums 1/08 12/08

BNSF Bridge 117.35 Electrical/Mechanical Rehabilitation Project

Manager

Responsible for the replacement of the drive system on this span drive

vertical lift bridge over the Illinois River in Beardstown IL The project

included replacing the existing central reducer drive motors auxiliary drive

system ihaits bearings and couplings 9/07 11/08

Canadian Pacific Rail Bridge 283.27 Bearing Repair and Truss Jacking

Project Manager/Design Engineer

Responsible for design and detailing ofjacking frames used to longitudinally

jack two approach spans through trusses adjacent to this 360-foot swing span

over the Mississippi River in La Crosse WI The project included

construction sequencing and field assistance during construction 5/07

12/07

VDOT 1-2 64 Berkley Bridge Rehabilitation Design Engineer

Participated in the rehnbilitation of 4-leaf bascule bridge over the New
Elizabeth River in Norfolk VA for VDOT The project consisted of design

and integration of new drive system and machinery on top of an existing

system of equipment and machinery The design includes two complete

designs to accommodate the original 2-leaf bascule built in 1950 and the

second bascule pair built in 1992 Mr Magistros responsibilities included

design of the new mechanical equipment as well as structural retrofits

required for installation of the new equipment 6/06 9/07

BNSF Abo Canyon Double Track Capacity Design Project- Lead Bridge

Engineer

Responsible for bridge layouts design quantity calculations and cost

estimates for nine bridge structures along 5-mile stretch of second mainline

track for the Burlington Northern Santa Fe BNSF Railroad through Abo

CahyonNM 10/04 3/06

BNSF Bridge 0.80 Emergency Stringer Replacement Project

Manager/Design Engineer

Supervised the emergency replacement of eight stringers in the movable span

floor system of this 450-foot swing span over the Missouri River in Kansas
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City MO The scope of the project also included shop inspection during

fabrication of the fracture critical stringers 8/04 10/04

Canadian Pacific Rail Bridge 283.27 Span Alignment Lock Design

Project Manager

Led the design and detailing of new span alignment and span locking

device for this 360-foot swing span over the Mississippi River in La Crosse

WI The project included structural modifications to the approach span where

the new device was located 12/03 10/04

BNSF Bridge 37.0 Fender Replacement Project Manager/Design

Engineer

Oversaw design and detailing of new fender system for the 260-foot swing

span over the Snohomish River in Everett WA 5/03 4/04

BNSF Bridge 14.2 PIer Rehabilitation Project Engineer

Assisted in development and design of rehabilitation details for the rest pier

bridge bearings lift tower structural support steel and end floorbeam top

flange replacement for this bridge located near Steilacoom WA The rest

pier was rehabilitated and the live load bearing was replaced while

maintaining both rail and navigation traffic 3/02 11/03

BNSF Richmond Tnrntable Rehabilitation Project Engineer

Responsible for design of the new mechanical components in the

rehabilitation of this 110-foot turntable structure in Richmond CA The

proj ect included design and details for new end trucics new enclosed gear

reducer to replace open gear set new shafts and bearings and new structural

supports 8/02 5/0

EJE Railway Bridge 728 RehabilItation .- Design Engineer

Responsible for the mechanical rehabilitation of this Scherser single4eaf

roiling bascale span over the East Chicago Canal in Gary IN for Elgin

Joliet and Eastern EJE Railway The proj ect included replacement of the

drive motor and central reducer and all associated shafts bearings and

couplings installation of new auxiliary motor and clutch and upgrade of

the control system Mr Magistro was also responsible for the design of the

structural support system rehabilitation for new mechanical components and

construction sequencing and field assistance during construction 4/01

5/03

CSX Transportation Bridge L653.4 Span Replacement Project

Engineer

Participated in the inspection to evaluate the existing condition of the

movable span for purposes of the United States Coast Guard Cost

Apportionment Mr Magistro was responsible for the new bridge deck

details including timber ties steel ties and rail joints for this on-line swing

span replacement with new 360-foot vertical lift span over the Mobile

River nearl-lurricane AL 5/00 -2/03

XIY49o
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Elgin Joliet and Eastern Railway Bridge 198 Inspection and

Rehabilitation Design Engineer

Led the mechanical rehabilitation of this skewed 306-foot-long tower drive

vertical lift bridge over the Des Plaines River in Joliet IL This Elgin Juliet

md Eastern EJE Railway project included the replacement of an open gear

set with an enclosed gear reducer as well as the replacement of all impacted

shafts pinions bearings md couplings Mr Magistro was also responsible

for the design of new mechanical system components constniction sequence

md field assistance during construction 5/01 11/02

BNSF Bridge 1136.3 RaIl Joint Replacement Design Engineer

Responsible for the replacement of the railjoints on this Abbott Style single

leaf bascule bridge over the Old River in Orwood CA The project also

involved installation of steel ties under the new joints replacement of one

approach span and rehabilitation of the span lock Mr Magistros

responsibilities also igcluded engineering design plan production and field

assistance during construction 5/0 4/01
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MICHAEL MATELIS

Mr Matelis is Senior Director in the Network Industries Strategies NIS Group of

FTI Consulting Inc an economic and consulting firm with offices located at 1101 Street

NW Washington DC 20005 Mr Matelis is sponsoring portions of Sections 111-C and Ill-A of

Norfolk Southern NSs Reply Evidence including NS Reply Exhibit III-C-7 related to data

sufficiency Mr Matelis has signed verification of the truth of the statements contained

therein copy of that verification is attached hereto

Mr Matelis holds Bachelor of Arts degree in economics from the University of North

Carolina at Chapel Hill He provides financial and economic consulting services to the

transportation energy and telecommunications industries Mr Matelis has led efforts assessing

data quality and performed complex economic and financial analysis

Mr Matelis previously worked as management consultant for number of government

and private organizations providing quantitative analysis

Mr Mateliss curriculum vitae is attached
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VERIFICATION

Michael Matelis declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

dd
Michael Matelis

Executed on this ..L
day of January 2013
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MARK MATHEWSON

Mr Mathewson is the Founder and President of Mathewson Right of Way Company

land acquisition services company with offices located at 30 North LaSalle Street Suite 1726

Chicago Illinois 60602 Mr Mathewson is sponsoring portions of Section 111-F of Norfolk

Southerns NSs Reply Evidence relating to real estate acquisition costs Mr Mathewson has

signed verification of the truth of the statements contained therein copy of that verification

is attached hereto

Mr Mathewson received his Bachelor of Science degree in political science from Loyola

University of Chicago and his Juris Doctor from Loyola University of Chicago School of Law

He has approximately 25 years of experience in the land acquisition field

For six years Mr Mathewson has headed Mathewson Right of Way Company which

concentrates on right of way consulting and project management negotiations and relocation

assistance Mr Mathewson has provided negotiation services for numerous state agencies

municipalities and County Agencies including for several transportation projects Mr

Mathewson is on the state of Illinois Department of Transportation list of Approved

Negotiators

Mr Mathewsons complete curriculum vitae is attached
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VERIFICATION

Mark Mathewson declare under penalty of perjury that have read the portions of

the Reply Evidence of Norfolk Southern Railway Company that have sponsored as described

in the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certitS that am qualified and

authorized to file this statement

Ma athewson

Executed on this cday of December 2012
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MATHEWSON RIGHT OF WAY

Mark Mathewson

President

Mark Mathewson founded Mathewson Right of Way Company in 2006 with mission of providing the

highest quality land acquisition
services in the State of Illinois

Mr Mathewson is licensed attorney and has worked in the land acquisition field since 1987 During his

career he has acquired thousands of parcels of property across much of the State of Illinois Mr Mathewson

remains one the most highly qualified and experienced negotiators in Illinois Further Mr Mathewson

provides project management capabilities that result in projects being completed in timely and budget

conscious manner

Mr Mathewson has been on the list of Approved Negotiators published by the Illinois Department of

Transportation since it was first prepared in 1989

Education

Juris Doctor 1985

Loyola University of Chicago School of Law

B.S Political Science 1982

Loyola University of Chicago

Professional Registrations

Attorney at Law Admitted to the State of Illinois Bar November 1985

DOT Approved Fee Negotiator

Areas of Concentration

Right of Way Consulting Project Management

Neotiations

Relocation Assistance

Representative Projects

Provided land acquisition negotiation services for the following projects

Algonquin Road 78 parcels MeHenry County Division of Transportation

Irene Road and 1-90 Interchange parcels acquired by negotiation Boone County

1-294 South TriState Widening 170 parcels Illinois State Toll Highway Authority

Wacker Drive Reconstruction parcels acquired by negotiation $2 million Chicago Department of

Transportation

Hillside Strangler 1-290 99 parcels Illinois Department of Transportation District

Napetville Road at East-West Tollway parcel acquired by negotiation $3.75 million DuPage County

Division of Transportation

IL Route 32/33 Effingham 46 parcels acquired by negotiation no condemnation Illinois Department of

Transportation District

FAP 310 IL 255 Turn-Key Project 75 parcels Illinois Department of Transportation District

Provided land acquisition negotiation services for the following State Agencies

lit Illinois Department of Transportabon District

Illinois Department of Transportation Dwtrict

Illinois Department of Transportation District

it Illinois Department of Transportation District

Illinois TollWay
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OWCO
MATHEWSON RIGHT OF WAY

Mark Mathewson

President

Representative Projects Continued

Provided land acquisition negotiation services for the following County Agencies

tt Boone County

Cook County

DuPage County Appointed Special Assistant States Attorney 1998

Kane County

McHenry County

\Ntl County

Provided land acquisition negotiation services for the following Local Agencies

Village of Addison Village of Johnsburg

Village of Arlington Heights City of Lockport

City of Batavia St Lookport Township

Village of Beecher St Village of Matteson

Village of Beneenville Village of Monee

St Village of Berkeley St Village of Morton Grove

St Village of Buffalo Grove St Village of Northbrool

St Village of Bull Valley St Village of Ok Brook

Village of Cary St City of Oak Forest

City of Chicago Special Assistant Corporation Counsel$ Village of Orland Park

St Town of Cicero St Village of Palatine

City of Country Club Hills St Village of Plainfield

St Village of Crete St Village of Robbins

St City of Crystal Lake St Village of Romeoville

St Village of Deerfield St Village of Schaumburg

Village of Elk Grove Village St
Village of Sugar Grove

St
Village of Evergreen Park St Village of Vernon Hills

Village of Fox Lake St City of West Chicago

St Village of Franklin Park St Village of Westmont

St Village of Glen Ellyn St City of Wheston

St Village of Gurnee St Village of Winfield

St Village of Homewood Village of Woodridge

St
Village of Itascs St City of Woodstock
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JOSEPH OSBORNE JR

Mr Osborne is consultant with RELX LLC with extensive expertise in railroad

operations following career at Norfolk Southern Mr Osborne is sponsoring portions of

Section III-D of Norfolk Southerns NSs Reply Evidence
relating to police and

environmental staffing Mr Osborne has signed verification of the truth of the statements

contained therein copy of that verification is attached hereto

Mr Osbornes railroad experience includes over 30 years in the railroad industry first as

an employee of Penn Central then Conrail and later at NS Mr Osborne was an integral part of

the NS Management Team that oversaw the Conrail acquisition and integration Mr Osborne

most recently served as Vice President Coal Transportation and Planning and prior to that as

Group Vice President Chemicals for NS Mr Osbornes experience includes years with

various marketing and business development units within both NS and Conrail Mr Osborne

holds both Masters and Bachelor of Arts degrees in History from the University of Delaware

Mr Osbornes resume with additional project experience is attached hereto
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YERIFICATION

Joseph Osborne Jr dedare under petndw of perjury den have reed the portions of

the Repy Evidence of NorftFik Southern FtaiFwav ompany that hate sponsored as described

in the tbrcoi4g thateni of Quu1ifceUonst Vt know the contents Lbcrcoh and that the

evideace knave sponsored true end correct either certify that am qua ifled and

authorized to fiFe this atcrnunc

rk
cj%_g Pjtc

Jófeph Osborncjr

on this tdav ofianuary 2011
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Joseph Osborne Jr

1550 Straw berry Mountain Drive Roanoke VA 24018

540 725-1118

Profile Retired June 2011 from Norfolk Southern Currently consulting under RELX LLC

Member of the Norfolk Southern Management Team that successfully integrated the Conrail

acquisition Held various senior level positions in marketing coal operations and equipment

management Successfully increased profitability across various business segments while

minimizing regulatory impact Implemented series of commercial agreements to better

manage the risks of handling hazardous materials by rail

Member of the Conrail Management Team that delivered one of the most notable corporate

turnarounds in history at that time Held various senior level positions in marketing

operations and equipment management areas key to achieving yield of 27% ROE
Demonstrated success by focusing cross-functional teams on clear measures and delivery of

results Achieved significant improvements in asset return while maintaining high levels of

employee satisfaction and motivation

Experience Norfolk Southern NS Roanoke VA 1998 2011

railroad generating $9.5 billion in annual revenue and providing freight transportation to the

eastern half of the U.S

Coal Business Group

GVP Coal Transportation Planning 2009 2011

Business Manager for all aspects of Transportation and railcar fleet supply in support of NS
coal business

In the face of an unprecedented increase in 2010 demand tailored available transportation

capacity such that no coal customer experienced critical NS caused shutdown

Increased transparency of coal transportation performance for producers and receivers

Provided key input as NS spokesperson to the SThs RETAC Committee and Coal

Industry groups on service performance and capacity expan.sion plans

Industrial Products Group

GYP Chemicals 2000 2009

Business Unit Manager responsible for $1.1 billion in annual revenue for over 600 chemical

commodities

Increased profitability by over 145% on declining -10% carload base through

complete rate restructuring while minimizing NS rate regulatory risk

Successfully marketed NS superior service and safety record in the handling of hazardous

materials while contractually achieving risk management goals

Achieved the Thoroughbred Award as Leader of the SMART Pricing Team which

restructured pricing across the entire Industrial Products Group

Lead the TVA Coal Ash clean-up project which was delivered on time without any

regulatory incidents and with 100% profitability above standard for this business

segment this Team won the 2010 Chairmans Award
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Merchandise Marketing Group

Director Construction Marketing 1998 2000

Business Unit Manager responsible for $260 million in annual revenue for highway and

building construction related products

Successfully increased profitability across the business unit portfolio while reducing rail

fleet asset base

Consolidated Rail Corporation Conrail Philadelphia PA 1974 1998

railroad generating $3.86 billion in annual revenue and providing freight transportation to

the Northeast and Midwest U.S

CORE SERVICE GROUP
AVP Service Equipment and Shortline Network 1995 1998

Service and Equipment Management responsibility for distributing 58000 freight cars per day

and managing $500 million annual equipment budget

Lead cross-functional team to reduce equipment rents as percent of Conrail revenue

from 11% to 9% by instituting common and clear measures focusing on performance

Reduced Equipment Management costs by 60/a by standardizing car ordering and empty

waybilling procedures

Established new car allocation process which increased utilization by 7%

Increased order fill rate from 65 to 85% by developing new freight car ordering technology

Directed staff of 53 employees covering the functional areas of Equipment

Management and Planning Service Design Car Accounting and Deprescription and

Conrails Shortline Network

CORE SERVICE GROUP
AVP Metals 1994 1995

Director Metals Marketing 1993 1994

Business Unit manager responsible for $350 million in annual revenue Conrail was the

largest transporter of steel in North America

Increased market share and revenue by $70 million by locating seven new steel mills on

Conrail through combination of competitive service/rate packages leveraging Conrails

scrap steel franchise and coordination of both electric power suppliers and state and local

government agencies

Improved margins on steel business by 19% over two years through Improved freight car

supply and quality applying yield management techniques to the car allocation
process

and selling the value of Conrails steel franchise to all suppliers of the steel production

process

Saved $182 million in equipment acquisition costs by coordinating 30% utilization

improvement on 10000 gondolas and coil cars

Directed staff of 72 employees covering the functional areas of marketing sales

equipment planning and pricing specialists
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AUTOMOTIVE BUSINESS GROUP
Director Auto Parts Marketing 1990 1993

Line of Business manager in charge of23O million in annual revenue for the largest

transporter of auto parts in North America

Successfully launched $57 million annual revenue project for GMs Tarrytown

Assembly plant Team leader of key Conrail General Motors Metro North Rail and New

York State personnel Completed entire commercial plan service design for both inbound

auto parts and outbound finished vehicles Coordinated the engineering efforts for the

Hudson Line Clearance Project and the Tarrytown Auto Loading facility

Lead cross-functional team that designed and implemented guaranteed service product

which stabilized Conrails auto parts market share

Recognized as Chairperson of the Conrail Marketing Department Quality Council

AUTOMOTIVE BUSINESS GROUP
Various Marketing Business Development Service Planning 1986 1990

and Equipment Management positions

TRANSPORTATION and OPERATIONS
Division Road Foreman New Jersey Division 1984 1986

Managed five Road Foreman and 350 Locomotive Engineers for service and safety

performance over almost 1000 miles of railroad Responsible for Locomotive Utilization

and Road Train operalions

Road Foreman Harrisburg Division 1981 1984

Trainmaster Road Foreman Philadelphia Division 1980 1981

Locomotive Engineer 1974 1980

Education University of Delaware Masters in History 1979

B.A in History 1973

Training Programs 62 Programs completed 1983 2011

Computer Skills Familiar with Mainframe Applications for Railroad

Operations Outlook Word Excel Power Point
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MARK PETERSON

Mr Peterson is Vice President and Architect with STY professional firm offering

engineering architectural planning environmental and construction management services with

offices located at 1055 West Seventh Street Suite 3150 Los Angeles California 90017

Mr Peterson has more than 25 years of experience in the design and oversight of new and

renovated transportation healthcare and laboratory facilities Mr Peterson is sponsoring

portions of Section 111-F of Norfolk Southerns NSs Reply Evidence relating to facilities

Mr Peterson has signed verification of the truth of the statements contained therein copy of

that verification is attached hereto

Mr Petersons transportation work has included master planning programming and

design for vehicle maintenance service and inspection parking operations and administrative

and communications facilities for state and regional transit agencies as well as for railroads

Mr Peterson holds Bachelor of Arts Architecture from Washington University and is

member of the American Institute of Architects

Mr Petersons resume with additional project experience is attached hereto
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VERIFICATION

Mark Peterson declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that Jam
qualified

and

authorized to file this statement

ark Peterson

Executed on this day of December 2012
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Mark Pctcrson AlA

Architect

Vice President

Mr Peterson ts an architect and project manager with more than 25 years of fict Location

experience in the design and oversight of new and renovated transportation
Los Angeles CA

healthcare and laboratory facilities Hts transportation work has included

master planning programmtng and design for vehicle maintenance service
12/307

and inspection parking operattons and administrative and communications

facilities for state and regional transit agenctes and railroads Mr Peterson Years with other firms

also has particular expertise providing design for healthcare facilities as
23

well as for 4fe safety systems and ADA compliance upgrades He brings Education

high degree of knowledge and experience in the resolution of challenging Bochelor of Arts

construction projects within operatingfaciltttes Architectore Washiogtoo

University 1904

Professional

Project Experience
Registrations

HEALTH SCIENCE
1994/005229/ cop 5/31/13

LACDPW Olive View UCLA Medical Center Architect-of-Record Meintershiw

Provided architectural oversight for the design of new cleanroom and Anoesicn Ieshtote of

anteroom at the Olive View University of California Los Angeles UCLA Architects AlA Los

Medical Center in Sylmar CA Under an architectural and engineering Angeles Chopter

design services task-order contract with the Los Angeles County Department

of Public Works LACDPW STV designed renovation of an existing

pharmacy area at this 377-bed hospital to accommodate an International

Organization for Standardization ISO Class intermediate cleanroom for

intravenous compounding and chemothempy an ISO Class anteroom and

Talyst machine Mr Peterson oversaw design plans which encompassed

architectural mechanical and stnictural disciplines As part of this complex

renovation the finn designed standalone HVAC systeno with separate

exhaust electrical plumbing and fire protection system improvements

horizontal and vertical flow hood and upgrades to the pharmacy restroom in

accordance with ADA requirements STV also designed the anchomge for

three carousel prescription dispensers planned for installation and verified

that the pharonacys floor could support their load strengthening the floor

beams as required The California Office of Statewide Health Planning and

Development approved STVs plans for the project 7/08 -7/10

VA Building 99 SeIsmic Upgrade and HVAC Systems Replacement

Architect

Led initial building evaluation and formulation of the design approach

phasing and costing for the seismic retrofit of single-story long-team U.S

Department of Veterans Affairs VA cure facility in Sepulvedn CA The

project scope for this occupied 50000-sf facility included filil replacement of

Peterson
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the HVAC system slab-on-grade and foundation wall moisture sealing and

replacement of all interior finishes 1996

VA Long Beach Campus ADA and Life Safety Systems Upgrades

Project Architect

Provided design for the upgrade of numerous structures for compliance with

ADA guidelines and life safety codes on the U.S Department of Veterans

Affairs VA campus in Long Beach CA as part of an open-ended contract

The project included initial evaluation of deficiencies within fire-rated

existing systems reporting and the development of construction documents

detailing corrective measures 1995

U.S FamilyCare Medical Center Expansion Project Manager/

Architect

Provided design for the seismic upgrade and expansion of 101-bed acute

care facility
in Montclair CA The project goals included seismic upgrade

and market-driven expansion of the hospital from 72000 to 100000 sfwhile

avoiding impact to the census or services at any time Mr Petersons design

included phased upgrades to all departments and complete redesign of the

site All mechanical and electrical systems were replaced to comply with

current standards including life safety and critical branch power

requirements 1993

LABORATORY HIGH-TECH

NASA Jet Propulsion Laboratory Improvements Contract

Manager/Proj ect Architect

Responsiblo for the administration and direction of projects under an open-

ended contract with the National Aeronautics and Space AdrninistratiorL

NASA Jet Propulsion Laboratory in Pasadena CA Projects typically

ranged from $700000 to $1.5 million and included optical flight hardware

development and super-computing laboratories administrative and records

archiving units and cafeterias Other projects included clean rooms

specialized utility delivery requirements and addressing security issues

1995 -2007

MULTIMODAL

BNSF Railway Intermodal and Automotive Faciilty Expansions Project

Manager/Proj ect Architect

Led design for numerous rail and building projects in Los Angeles associated

with $150 million expansion of the worlds largest intennodal facility One

project was the complete redesign of secure parking facilities which

included security systems gate reconlguntiog and supporting

administrative repair and mechanical structures Mr Peterson helped

develop complete master plan corresponding to the rolling 5-year goals of

the BNSF Railway He was responsible for the programming and design of

Peterson
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new 30000-sf operations and administrative command center serving the

nearly 500 employees and contractors at the Los Angeles facility as well as

new secure communications hub built to emergency services standards in

Stockton CA to provide connectivity between opemtions centers in Los

Angeles Fort Worth TX and Northern California Mr Peterson assumed

similar design rule for the BNSF Memphis Intermodal Yard Expansion

which was one of the first in the nation to employ European wide-span crane

technology 1995 2007

POLA/BNSF Railway Southern California Internalional Gateway Task

Manager/Project Architect

Worked with the Port of Los Angeles POLA and BNSF Railway to plan

new intermodal Ilidiity the Southern California International Gateway

SCIG on sustainable design basis in Los Angeles The SCIG will provide

much-needed near-dock capacity with direct access to the Alameda Corridor

20-mile-long grade-separated rail line between the ports and downtown

Los Angeles The design which progressed to the Environmental Impact

Report process and is presently awaiting approval is based on minimizing

the environmental footprint and employs highly efficient wide-span cranes

capable of sening up to eight intermodal tracks The cranes are electric and

use cogeneration of power in their operation All hostling equipment will

utilize either compressed natural gas or liquefied natural gas to reduce

emissions Yard lighting is designed to virtually eliminate light trespass and

utilizes highly efficient lamps Yard operations are designed to provide the

utmost in efficiency and fnrther reduce hosthng operations and third-party

truck dwell time This efficiency also reduces the overall area of impact for

stormwater management 2005

TRANSPORTATION FACILITIES

WRTA Bus Maintenance Operalions and Storage Facility Lead

Designer

Overseeing architectural design for the construction of new vehicle

maintenance operations and storage fudiity in Worcester MA for the

Worcester Regional Transit Authority WRTA The 2-story 150000-sf

fitcility will have capacity for 125 vehicles and space for 155 employees It

will include bus lifts wath and fueling hays body shop and paint booth

fluid dispensing systems general parts and tire stomge operations and

retrieval operations and maintenance personnel welfare areas bus and van

dispatch space and office and administration spaces 7/11 Present

City of Los Angeles LADOT CNG Fueling and Bns Maintenance Fadulty

Feasibility Study Project Manager

Leading feasibility study of three locations for proposed new Los Angeles

Department of Transportation LADOT fueling and maintenance lhciity for

its 60-vehicle compressed natural gas CNG Downtown Area Short Hop bus

fleet with layover area for up to 64 Commuter Express buses The facility

will include vehicle storage CNG fueling stations maintenance bays office

Peterson
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space parking for employees and non-revenue vehicles welthre facilities

and dispatch center In addition to determining mininmni site size and

configuration the conceptual feasibility evaluation will include

environmental and accessibility requirements capacity for future expansion

general floor plans rendered elevations and cost estimates Issues Mr

Peterson is addressing include the maneuvering and parking needs of the 30-

foot-long and 40-foot-long vehicles traffic patterns and impacts in and

around the sites and the availability of adequate quality natural gas as well

as integmtion with and support for planned future high-speed rail service in

the region 8/Il Present

Omnitrans East Valley Vehicle Maintenance Facility Modifications

Project Manager

Leading architectural and engineering services for project development

including preliminary engineering and final design engineering support

services during construction and development of plans and procedures for

start-up commissioning operations and maintenance of the Ornnitrans

East Valley Vehicle Maintenance Facility in San Bernardino CA The

Ilicility needs to be modified to accommodate the introduction of up to 23

sixty-foot-long articulated buses associated with the sbX bus rapid transit

project All maintenance services must remain operational throughout the

construction period I/Il Present

CHSRA Los Angeles-to-Anaheim Project EIR/EIS Facilities

Programming and Design Manager

Leading the learn for preliminary design of three stations and rolling stock

vehicle maintenance flicility for 30-mile high-speed train corridor between

Los Angeles and Anaheim CA for the Califomia High Speed Rail Authority

CHSRA The maintenance facility will provide Class 1-3 vehicle

maintenance services for 28 trainsets daily The contextual nature of the

proposed facilities is seen as critical in terms of aesthetic scale massing and

traffic impact Early on Mr Peterson led the teams effort to generate

projections for vehicle design operations ridership numbers and

demographics parameters that CH SRA had not yet defined These

prcections distilled down into sensible design solutions Despite significant

changes to the project due to immense political pressures Mr Petersons

leadership enabled the teant to complete deliverables on time Currently

design is progressing toward 30% design deliverable in support of the

Environmental Jmpact Statement/Environmental Impact Report ElS/E 1k
for the design-build procurement package Mr Peterson is meeting and

coordinating with numerous agencies and cities along the corridor He is also

addressing the complex integration with the proposed Anaheim Regional

Transit Intennodal Center 6/09 Present

SCRRA On-Call Professional Engineering Design Services Project

Manager

Directed design to 30% and preparation of design-build bridging documents

for the consolidation of several Southern California Regional Rail Authority

SCRRA properties into single campus in Pomona CA The campus

Peterson -4
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Projects included modifications to steam cleaning facilities to replace siding

panels and lighting fixtures damaged by the corrosive environment

replacement of piping and structural elements in bus wash areas and the

design of roof access ladder the addition of uninterruptible power

system at fuel building upgrades to restroom and employee break rooms

and the addition of mezzanine for parts storage 12/07 11/09

Contact Sara Strader Contract Administrator 714 560-5633

descnption

OCTA Worker Fall Protection at Three Sites Project Manager/Project

Architect

Managed and led the design of new tall protection systems at the Orange

County Transportation Authority OCTA Santa Ana Garden Grove and

Anaheim CA bus maintenance facilities to allow OCTA personnel to safely

access the bus roofs The design met the needs for servicing several bus

designs which range in length from 40 lint to 60 feet The primary challenge

was retrofitting fall protection systems into the repair bays to allow for

effective bus maintenance while limiting the impact on existing overhead

utility systems In addition Mr Petersons team of designers had to keep the

number of support system types to minimmn to reduce the cost of the

installations 12/07 6/08

Metro UnionlPatsaouras Plaza Busway Station Architect

Coordinated with project design architects and the engineering group to

define the aesthetics for and functionality of new bus station at Patsaounss

Plaza adjacent to Union Station and US 101 in Los Angeles for the Los

Angeles County Metropolitan Transportation Authority Metro Mr
Peterson participated in number of design charrettes and worked with

Metro to develop the signage and wayfinding design package He also

participated on the art component selection conunittee which entertained

proposals from 120 intemntionally recognized artists 10/09 7/10

description

NCTD On-Call Projects Project Manager

Oversaw design for number of on-call engineering planning and design

projects for the North County Transit District NCTD in San Diego County

Projects included development and site adaptation of bus shelter prototype

design modifications to the Oceanside Transit Center site expansion of the

East Division Maintenance Facility replacement study for the Falibrook

Junction Maintenance-of-Way Facility the Vista Del Ray Tninsit Center the

remodel of the 810 Mission Street offices board rooms and security office

renovations and roof replacement at the Oceanside Transit Center 2000

2009

description

NCTD Bus Shelter Prototype Project Manager

Worked with prethbricated bus shelter manufacturer to develop

prototypical design for bus shelters to be deployed at several transit centers

for the North County Transit District NCTD in San Diego County These

large shelters are designed to provide shade and cover from the weather for
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up to 30 passengers The design provides the basic canopy elements and is

then clad to work with the established aesthetic and context of the transit

centers Mr Petersons responsibilities include assisting the NCTD with site

layout of the canopies for each location 2007 2009

Rndividual description

NCTD Oceanside Transit Center Modifications Project Manager

Managed the completion of several North County Transit District NCTD
projects to update this intennodal facility in Oceanside CA Tasks included

new wayfinding and signage installation to assist the public in locating transit

center services and to access the various rail and bus lines that serve the

flicility Additional services included new landicape and hardscape design

new site hghting the addition of emergency power structural evaluation of

canopies and other structures and complete renovation of the transit

centers security ceater IvIr Peterson also oversaw the renovation of the

centers canopies including nearly acre of polycarbonate panels 2007

2009

description

NCTD East Division Bus Maintenance Facility Expansion- Project

Manager/Proj ect Architect

Provided project design and managemeat for the expansion of this North

County Transit District NCTD facility
in Escondido CA to accommodate

compressed natural gas-fueled buses The proj ect involved the addition of

eight new bays and the renovation of the existing maintenance building to

provide support services and storage for maintenance operations Challenges

included maintaining maintenance operations through construction via

phasing and developing site layout that could accommodate the increased

bus count and provide safe and adequate circulation to service facilities

without an increase in available property 2004 -2007 1/08 5/09

description

NCTD Sprinter DMU Maintenance Facility Construction Manager
Provided personnel management and technical review associated with the

construction of the $25 million North County Transit District NCTD
Sprinter Maintenance Facility in Escondido CA The

facility was built to

house operations and maintenance functions for 12 diesel multi-unit DMU
commuter vehicles serving communities from Oceanside to Escondido

2006

description

NCTD 810 MissIon Avenue Board Room Remodeling Project Manager

Managed this project to remodel the pubhc board room at the North County

Transit District NCTD offices in Oceanside CA The design also included

private break-out meeting moan adjacent to the main conference area Mr
Peterson led the design for revised casework for board members upgrades to

IT and communications systems 1-IVAC system and lighting modifications

and furnishing specifications 2004

description

ItiSTiY4p Peterson
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NCTD West Division Fuel System Replacement- Project Manager

Oversaw design for the removal of underground diesel and gasoline stomge

tanks for North County Transit District NCTD buses and other non-revenue

vehicles at the West Division Bus Maintenance Facility in Oceanside CA
The final design included several aboveground diesel fuel and one gasohne

tank as.well as new fuel distribution and management systems 2004

description

NCTD San Luis Rey Transit Center Project Manager

Worked with the North County Transit District NCTD and transit-

oriented development TOD developer to integrate bus services into new

mixed-use development in Oceanside CA that includes imiltifainily

residences offices and other business functions The design includes

pedestrian and vehicular circulation to serve 12 bus bays ticket office with

restrooms and covered shelters with seating and restroom facilities

Particular effort was dedicated to the interface with the TOD and its aesthetic

and to the sites vertical challenges for accessibility 2003

SJRRC Altamont Commuter Express Authority Equipment Storage and

Maintenance Facility Project Manager

Oversaw the design ofanew service and inspection facility
in Stockton CA

for the San Joaqinn Regional Rail Commission SJRRC Altamont

Conmniter Express rail service Mr Peterson managed team of

approximately 100 people including various subconsultants The site is

bordered to the north by residential community and Mr Peterson worked

throughout the development of the project to mitigate the massiveness of the

facility through design coordinating closely with the City of Stockton and

the neighboring coninmnity The project is also the first vehicle maintenance

shop of its type pursuing LEEDa certification and includes 110000-sf shop

with areas for maintenance wheel truing fueling service and inspection

12000-sf of office and welfare areas and 1840-sf trainwasher The

industrial nature of the facility which services diesel locomotives made it an

unusual LEED candidate and many of the sustainable design techniques

considered conflicted with building codes Despite these challenges Mr

Peterson proposed several sustainable techniques including water

reclamation from industrial processes for reuse in pressure washers and as

grey water in toilets and stmtegies that use automatic processes to minimize

energy consumption One such process uses air quality monitors to control

exhaust fans to run as-needed Other sustainable strategies include

photovoltaic panels rainwater harvesting for irrigation and drought tolerunt

plants Mr Peterson suggested significant design changes to the client that

would have netted cost savings had they been adopted This LEED

registered project is pursuing Silver certification 12/07 6/09

Amtrak Seattle Interim Improvement Project Manager

Managed the proposed modification of track configurations in Seattle niP

maintenance
facility

in response to mainline shift by BNSF Railway and to

improve storage This shift also reqinred modifications to the existing drop

table and drop table building Mr Peterson developed plan to separate the
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storruwater and sewage which commingled in an outdated drainage system

This involved massive underground water storage tanks He also customized

the preliminary design so that all modifications sataified the initial project

requirements as well as the needs of anticipated build outs in the future

Using highly successful design-build team approach Mr Peterson

delivered plans that met all project goals However the project was never

constructed due to budget constraints 12/07 3/09

Amtrak Southampton Drop Table Study Project Manager

Oversaw the design of sevenil studies to add new drop table and progressive

maintenance track to maintenance facility serving the northern terminus ol

Amtraks Acela service in Boston The project posed several challenges

including severely constrained site high water table and differential

settlement issues Mr Peterson helped develop irmovative foundation concepts

to minimize construction impacts to yard operations and capacity To address

the storage shortage on the site the team developed design scheme for

storing full locomotive truck sets on mezzanine level created in the drop pit

The proj ect also required comprehensive fire response and suppression

system plan with the Boston Fire Department There was no existing fire plan

prior to the study and the department initially wanted fire access road

constructed adjacent to the tbcility Through Mr Petersons coordination

efforts and the assistance of property risk management consultant the fire

department agreed to standpipe system The standpipe was much safer

solution considering the extensive catenary system and created minimal

impact to yard operations compared to the fire access road originally

requested 5/08 1/09

Arlington County Department of Environmental Services DivisIon of

Transportalion ART House Master Plan.- Project Director

Performed concept study under an on-call contract for temporary and

subsequent permanent bus maintenance facihty in Crystal City VA to house

the Arlington Transit ART bus fleet as tusk under an on-call contract for

the Arlington County Department of Environmental Services Division of

Transportation The project which included planning civil architectural and

engineering services was accomplished in four phases Mr Peterson assisted

in site assessment site and
facility design and vehicle circulation analysis

Subsequent to the original study the master plan was updated to

accormnodate an additional land purchase and larger fleet 2006 -2009

UPRR Intermodal and Welfare Fadlity Projects Principal-in-

Charge/Project Architect

Responsible for overseeing design and providing overall direction for

numerous improvements projects at Union Pacific Railroad UPRR
facilities Mr Peterson led the design efforts to improve the UPRR
intermodal yard in Salt Lake City Improvements included new automated

gate system inbound and outbound gates with canopies an office and gate

control building welfare facilities and hostler facilities He also sewed as

the prineipal-in-charge of architectural and engineering services for two new

welfare and office buildings at UPRR intermodal yards in Southern
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California and new maintenance-of-way crew building in Oxnard CA
Other projects included replacement of HVAC systems at the UPRR Los

Angeles Police Depathnent building new yard crew facility in Martinez

CA and warehouse expansion in Roseville CA 2004 2007

Amtrak Passenger Platform Expansion Project Manager

Worked with Amtrak BNSF Railway and the City of Hanford to develop an

800-foot second passenger platform to support second nminline in Hanford

CA Platform and shelter designs reflected the historic context of the Hanford

Depot and interfitced with the citys adjacent intermodal transit facilities The

7th Street at-grade crosstng and pedestrian safety were maj or considerations

in the design solution 6/04 6/05

NCTD Fallbrook Junction MOW Facility Replacement Project

Manager

Oversaw preliminary design and pricing fur the replacement of the Nosth

County Transit District NCTD maintenance-of-way MOW building and

yard north of Oceanside CA The study looked at several sites to satisty

environmental impact requirements and ultimately was developed to conform

to specific site The Ilicility
included four vehicle bays welfare facilities for

business operations and employees partially covered spur track and

parking andmaterial laydown areas 2004

Caltrans/Amtrak National City Car Service Fadlity and Passenger

Plafform Project Manager

Led the design of service and inspection fliciity for Amtrak tnilns at

layover storage yard in National City CA The facility includes 2-track

inspection service and fueling facility designed for joint use with BNSF

Railway On-site improvements for this joint California Departsnent of

Transportation Caltmns/Arntrak project also included storage for six

trainsets and train wash administrative shop and storage building The

project also entailed the design of new passenger platform and trans-load

dock as well as miles of tracl improvements through dowptown San

Diego Complexities of tins project included the number of rail lines

servicing the area as well as working with the city to get the facility to

conform with its vision of growth for the conununity 1999

Peterson 10

IV-144



ROBERT PHILLIPS

Mr Phillips is Vice President of the Rail Division of STV professional firm offering

engineering architectural planning environmental and construction management services

Mr Phillips has more than 35 years of experience with track design and maintenance grade

crossings bridge construction construction management of rail projects maintenance and

protection of traffic and the installation of fiber-optic cable within railroad rights-of-way

Mr Phillips is sponsoring portions of Section Ill-F of NSs Reply Evidence Mr Phillips has

signed verification of the truth of the statements contained therein copy of that verification

is attached hereto

Mr Phillips is responsible for overseeing and directing STVs commuter and
freight rail

planning and engineering projects Mr Phillips joined STV in 1994 Prior to his employment

with STY Mr Phillips worked for Norfolk Southern in various capacities for 12 years where he

gained operating experience in engineering track maintenance and train operations His

responsibilities included managing track maintenance supervising and training train crews

ensuring operating rules compliance and investigating accidents and injuries Mr Phillips holds

Bachelor of Science Civil Engineering from Virginia Polytechnic Institute and Master of

Business Administration from Averett College

Mr Phillips resume with additional project experience is attached hereto
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VERIFICATION

Robert Phillips declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Robert

Phillips/
Executed on this L-day of December 2012
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Robert PhillipsPE
Vice President/Project Manager

Mr Phillips Vice President of the Rail Division is responsible for

overseeing and directing STVs freight rail planning and engineering Office Locution

projects He has more than 35 years of experience with track design and Charlotte NC

maintenance grade crossings bridge construction construction

management of rail projects maintenance and protection of traffic
and the

Date josnedfirm

installation of fiber-optic cable within railroad rights-of-way Mr Phillips

worked for iVorfolk Southern Railway NS in various capacities for 12 years Yes with other fimis

during which he gained operating experience in engineering track 19

maintenance and train operations His responsibilities included managing

track maintenance supervising and training train crews ensuring operating
Education

rules compliance and investigating accidents and injuries
Master of Business

Administration Averet

College 1992

Project Experience

Bachelor of Science Civil

Engineering Virginia

Polytechnic Institute 1975
BRIDGES

Professional

NCDOT NS over U.S 220 Bridge Replacement Field Engineer
Registration

Professional
Engineer

Provided construction field coordination between NS and the North Carolina

Department of Transportation NCDOT for the replacement of Norfolk

Southern single-track single-span railroad bridge with double-track 4-span 9/30/1 and Virginia

railway bridge over U.S 220 in Price NC 1996 1997
l997/9930707Jexp 21213

NCDOT NS over U.S 401 Bridge Replacement Field Engineer

Handled the construction field coordination between NS and the North

Carolina Department of Transportation NCDOT for replacement of the

Norfolk Southern Bridge over U.S 401 in Fuquay-Varina NC 1995 1996

City of Greensboro Merritt Drive Improvements Field Engineer

Performed construction observation for detour bridge and replacement of

the Norfolk Southern railroad bridge on Merritt Drive in Greensboro NC

1995 1996

YDOT Norfolk Southern over ILS 250 Bridge Replacement Project

Manager

Provided construction field coordination between NS and the Virginia

Department of Transportation VDOT for the construction of temporary

detour bridge and new through-plate girder replacement railroad bridge in

Waynesboro VA 1994- 1995

RAIL
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material and labor construction costs associated with contemporary

construction costing All submittals were entered as evidence to the Surface

Transportation Board STB to justify
contested rates for several coal rate

cases Cost assessments included major earthwork bridge and culvert

construction track communications and signalization engineering design

construction management facilities material costs and logistics

mobilization and contingencies Cases included Norfolk Southern NS vs

Duke Energy NS vs CPL CSXT vs Duke Energy AEPCO vs Burlington

Northern Santa Fe BNSF and Union Pacific Otter Tail vs BNSF AEP

Texas North vs BNSF Seminole vs CSXT IPA vs UP DuPont vs NS TPI

vs CSXT MG vs CSXT 2002 Present

NS Heartland Corridor Clearance Improvements CM Senior Project

Manager

Oversaw this 19l million project to provide clearance improvements to 28

railroad tunnels and seven bridges on the 530-mile-long Heartland Corridor

which extends from Norfolk VA to Columbus OH Mr Phillips services

included creating overhead bridge jacking plans to obtain vertical clearances

modifying slide fences providing utility coordination creating Stormwater

Pollution Prevention Plans for tunnel portals creating railroad-bridge

lowering plans and reviewing track designs His construction management

CM responsibilities also included conducting preconstruction meetings

with contractors as well as weekly progress meetings reviewing construction

schedules monitoring and documenting contractor work reviewing monthly

contractor pay estimates and coordinating between the contractor and

railroad forces The project constituted an innovative public-private

partnership venture between NS various participating states and the Federal

Highway Administration 4/07 12110

CSX Post-Hurricane Katrin a/Rita Em ergeticy Rail Reconstruction

Project Principal-in-Charge

Oversaw design and construction inspection for this 100 million emergency

rail reconstruction project Mr Phillips was in charge of assessing damage to

six major rail bridges ranging to more than 10000 feet in length developing

repair or replacement plans providing project management and construction

management and providing on-site inspection during the reconstruction

period In total more than 75 miles of track was severel.y damaged and in

need of emergency repair 8/05 9/0

NS Fiber-Optic Cable Installation Project Manager

Responsible for the construction management of the installation of the fiber

backbone along NS right-of-way along several routes Cleveland OH to

Boyce VA via Pittsburgh and Harrisburg PA Kalamazoo to Dearborn ME
Dearborn MI to Toledo OH Toledo to Cleveland OH Cleveland OH to

Buffalo NY and Cleveland OH to Pittsburgh PA Mr Phillips oversaw

staffIng permitting inspection safety operations and final route approval

More than 100 managers and inspectors were involved in this major trunk

line installation Mr Phillips also provided safety training led NS operations

meetings attended weekly scheduling meetings coordinated work trains and

NSTV
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flagman and provided engineering reviews change orders and construction

administration 1999 2002

NS Fiber-Optic Cable Installation in North and South Carolina -Project

Manager

Coordinated with NS personnel and monitored the installation of fiber-optic

cables belonging to Qwest Communications along several hundred miles of

NS right-of-way in North Carolina and South Carolina All phases of

installation were involved including plow train operations long directional

bores and bridge attachments Mr Phillips provided periodic progress

reports to NS and authorized minor changes from the approved construction

plans to meet local conditions 1-Ic was also responsible for monitoring the

railroad safety aspects of the installations 1998 1999

CSX System-Wide Grade Crossing Sign Project Team Leader

Led one of seven teams for this project which required the installation of

standard identification signs at every roadway grade crossing on the CSX

Transportation system During this process STV completely updated the

CSX grade crossing inventoiy list 1997 1998

CSX Systemwide Grade Crossing Inventory Project Manager

Managed multiple teams to perform grade crossing inventory

encompassing more than 35000 grade crossings on the CSX Transportation

system in 21 states to meet Federal Railroad Administration deadline The

project included deployment of multiple teams to inventory crossings

installing standard identification signs at every crossing to enhance safety

and reporting and updating CSXs inventory including digital imagery of

each crossing All work was performed under tight deadline of 180 days

and completed month ahead of schedule 10/97 6/98

NS Automobile Mixing Facility Field Engineer

Oversaw shop inspection of structural steel at the fabrication plant in Colfax

NC to be utilized in construction of this new automobile mixing facility
in

Shelbyville KY Mr Phillips managed preliminary and final

hydraulic/hydrologic design as well as railway roadway highway bridge

and railway bridge design 1996

Norfolk Southern Trainm aster

Supervised train crews and yard personnel ensured operating rules

compliance investigated all accidents and injuries scheduled local train and

yard engine operations and trained employees on Federal Railroad

Administration and NS operating rules through annual operating rule classes

for track and transportation employees in Mans ssas and Danville VA 1981

1987

Norfolk Southern Track Supervisor

Supervised track maintenance crews and production gangs responsible for

track inspection program and ensured Federal Railroad Administration

FRA Track Safety Standards for Class of track were in compliance Mr

Phillips maintained the NS Safety Program over assigned territory and

Phillips
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investigated all accidents and injuries scheduled track maintenance

operations and trained employees on FRA Track Safety Standards and NS

track maintenance policy 1975 1980

Phillips
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MITCHELL POLINSKY

Dr Polinsky an economist is the Josephine Scott Crocker Professor of Law and

Economics at the School of Law Stanford University located at 559 Nathan Abbott Way

Stanford California 94305 Dr Polinsky is sponsoring the portion of Section III-D of Norfolk

Southerns NSs Reply Evidence related to excess risk Dr Polinsky has signed

verification of the truth of the statements contained therein copy of that verification is

attached hereto

Dr Polinsky has been Stanford professor for more than thirty years Prior to his work

at Stanford Dr Polinsky was on the faculties of the Department of Economics and School of

Law at Harvard University Dr Polinskys research has been published extensively in

economics and law journals including the Quarterly Journal of Economics American Economic

Review Harvard Law Review Review of Economics and Statistics Journal of Public Economics

and the Stanford Law Review He is an Advisory Editor of the Journal of Risk and Uncertainty

and Member of the Editorial Board of the Journal of Public Economics the International

Review ofLaw and Economics and several other publications He is Research Associate of the

Law and Economics Program of the National Bureau of Economic Research as well as founder

and past president of the American Law and Economics Association

Dr Polinsky earned an A.B in economics from Harvard University Ph.D in

economics from the Massachusetts Institute of Technology and M.S.L from Yale Law School

Dr Polinsky curriculum vitae is attached
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VERIFICATION

Mitchell Polinsky declare under penalty of perjury that have read the portions of

the Reply Evidence of Norfolk Southern Railway Company that have sponsored as described

in the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

itchell Polinsky

Executed on this 29th day of December 2012
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Curriculum Vitae

Mitchell Polinsky

Home Office Born February 1948

900 Cottrell Way Stanford Law School Married Joan Roberts June 29

Stanford CA 94305 Stanford CA 94305 1975 two children

650 856-6019 voice 650 723-0886 voice polinsky@stanford.edu

650 855-9966 fax 650 723-3557 fax

EDUCATION

1966-1970 A.B Economics Harvard University

magna cum laude with Highest Honors in Economics

Phi Beta Kappa

Allyn Young Prize in Economics

1970-1973 Ph.D Economics Massachusetts Institute of Technology

Woodrow Wilson Foundation Honorary Fellow

National Science Foundation Graduate Fellow

Honorable Mention National Tax Association-Tax Institute of

America Outstanding Doctoral Dissertation Awards Program

1975-1976 M.S.L Master of Studies in Law Yale Law School

IL EMPLOYMENT

1984- Josephine Scott Croeker Professor of Law and Economics Law School

and Professor of Economics by courtesy Economics Department

Stanford University

1979- Director John Olin Program in Law and Economics Stanford Law

School
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1997-1998 Fellow Center for Advanced Study in the Behavioral Sciences Stanford

California

1992-1993 Visiting Professor of Law and Economics Law School Harvard

University

1985-1986 National Fellow Domestic Studies Program The Hoover Institution

Stanford University

1979-1984 Professor of Law Law School and Associate Professor of Economics

Economics Department Stanford University

1977-1979 Assistant Professor of Economics Economics Department and of

Economics and Law Law School Harvard University

1975-1977 Russell Sage Foundation Resident in Law and Social Science Yale Law

School 1975-76 and Harvard Law School 976-77

1973-1975 Assistant Professor of Economics Economics Department Harvard

University on leave 1975-77

III ADDITIONAL PROFESSIONAL ACTIVITIES selected

2001- Member Editorial Board BE Journals ofEconoirnc Analysis Policy

1999-2006 Member Editorial Board Journal ofPublic Economics

1995- Co-Editor Law andEconomics Abstracts Social Science Research

Network

1987- Member Editorial Board international Review ofLaw and Economics

1987- Advisory Editor Journal ofRisk and Uncertainty

1983- Member Editorial Board Journal ofLaw Economics Organization

1978- Research Associate Law and Economics Program National Bureau of

Economic Research

1993-1994 Fellow John Simon Guggenheim Memorial Foundation

1991-1994 Member Board of Directors 1991-93 Secretary-Treasurer 1991-92
Vice President 1992-93 and President 1993-94 American Law and
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Economics Association

1985-1986 Principal Investigator Grant No SES-8510638 The Economic Theory

of Punitive Damages National Science Foundation

1981-1985 Member Editorial Advisory Board Supreme Court Economic Review

1980-1982 Member Law and Social Sciences Advisory Subcommittee National

Science Foundation

1978-198.1 Principal Investigator Grant No SOC-78-20 159 Legal Approaches to

the Control of Externalities National Science Foundation

IV PUBLICATIONS AND WORKING PAPERS

Revenue Sharing Critical View with Richard Musgrave in Financing State

andLocal Governments Boston The Federal Reserve Bank 1970 pp 17-51 also

published as Revenue Sharing Critical View Harvard Journal on Legislation Vol

1971 pp 197-219

Shortsightedness and Nonrnarginal Pareto Optimal Redistribution American Economic

Review Vol 61 No December 1971 pp 972-979

Probabilistic Compensation Criteria Quarterly Journal ofEconomics Vol 86 No

August 1971 pp 407-425

Note on the Measurement of Incidence Public Finance Quarterly Vol No

April 1973 pp 219-230

Collective Consumption Goods and Local Public Finance Theory Suggested Analytic

Framework in International Institute of Public Finance Issues in Urban Public Finance

Saarbrucken West Germany I.I.P.F 1973 Pp 166-181

Economic Analysis as Potentially Defective Product Buyers Guide to Posners

EconomicAnalysis ofLawHarvardLaw Review Vol 87 No.8 June 1974 pp
1655-168

IV-156



Imperfect Capital Markets Intertemporal Redistribution and Progressive Taxation in

1-larold Hochman and George Peterson Eds Redistribution Through Public

Choice New York Columbia University Press 1974 PP 229-258

Essays in Public Sector Economics Central and Local in National Tax

Association--Tax Institute of America Proceedings of the Sixty-Sixth Annual Conference

on Taxation Columbus Ohio N.T.A.-T.I.A 1974 Pp 507-522

The Air Pollution and Property Value Debate with Steven Shavell Review of

Economics and Statistics Vol 57 No February 1975 pp l00l04

Amenities and Property Values in Model of an Urban Area with Steven Shavell

Journal ofPublicEconomics Vol No 1-2 January-February 1976 Pp 119-129

The Demand for Housing Study in Specification and Grouping Econometrica Vol

45 No March 1977 pp 447-461

Property Values and the Benefits of Environmental Improvements Theory and

Measurement with Daniel Rubinfeld in Lowdon Wingo and Alan Evans Eds
Public Economics and the Quality ofLife Baltimore The Johns Hopkins University

Press 1977 pp 154-180

Amenities and Property Values in Model of an Urban Area Reply with Steven

Shavell Journal of Public Economics Vol No February 1978 pp 111-112

The Long-Run Effects of Residential Property Tax and Local Public Services with

Daniel Rubinfeld Journal of Urban Economics Vol No April 1978 pp

241-262

and Law Discussion American Economic Review Papers and

Proceedings Vol 68 No May 1978 pp 435-436

Controlling Externalities and Protecting Entitlements Property Right Liability Rule and

Tax-Subsidy Approaches Journal ofLegal Studies Vol No January 1979 pp
1-48
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Notes on the Symmetry of Taxes and Subsidies in Pollution Control Canadian Journal

of Economics Vol 12 No February 1979 PP 75-83

The Demand for Housing An Empirical Postscript Econometrica Vol 47 No

March l979pp 521-523

An Empirical Reconciliation of Micro and Grouped Estimates of the Demand for

Housing with David Ellwood Review of Economics and Statistics Vol 61 No

May 1979 Pp 199-205

The Optimal Tradeoff Between the Probability and Magnitude of Fines with Steven

Shavell American Economic Review Vol 69 No December 1979 pp 880-89

Private Versus Public Enforcement of Fines Journal of Legal Studies Vol No

January 1980 pp 105-127

On the Choice Between Property Rules and Liability Rules Economic Inquiry Vol 18

No April 1980 pp 233-246

Strict Liability vs Negligence in Market Setting American Economic Review Papers

and Proceedings Vol 70 No May 1980 pp 363-367

The Efficiency of Paying Compensation in the Pigovian Solution to Externality

Problems Journal of Environmental Economics and Management Vol No June

1980 pp 142-148

Resolving Nuisance Disputes The Simple Economics of Injunctive and Damage

Remedies StanfordLaw Review Vol 32 No July 1980 pp 1075-1112

Coniribution and Claim Reduction Among Antitrust Defendants An Economic Analysis

with Steven Shavell StanfordLaw Review Vol 33 No.3 February 1981 pp 447-471

Pigovian Taxation with Administrative Costs with Steven Shavell Journal ofPublic

Economics Vol 19 No December 1982 pp 385-394

-5-
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An Introduction to Law and Economics Boston Little Brown and Company 1983

138pp

Risk Sharing through Breach of Contract Remedies Journal ofLegal Studies Vol 12

No June 1983 pp 427-444

Products Liability Consumer Misperceptions and Market Power with William

Rogerson Bell Journal of Economics Vol 14 No Autumn 1983 pp 581-589

The Optimal Use of Fines and Imprisonment with Steven Shavell Journal ofPublic

Economics Vol 24 No June 1984 pp 89-99

Detrebling versus Decoupling Antitrust Damages Lessons from the Theory of

Enforcement GeorgetownLaw Journal Vol 74 No April 1986 pp 1231-1236

Fixed Price versus Spot Price Contracts Study in Risk Allocation Journal ofLaw

Economics Organization Vol No Spring 1987 pp 27-46

Optimal Liability When the Injurers Information about the Victims Loss is Imperfect

International Review of Law and Economics Vol No December 1987 pp 139-147

The Welfare Implications of Costly Litigation for the Level of Liability with Daniel

Rubinfeld Journal of Legal Studies Vol 17 No January 1988 pp 151-164

The Deterrent Effects of Settlements and Trials with Daniel Rubinfeld

International Review of Law and Economics Vol No June 1988 pp 109-1 16

Legal Error Litigation and the Incentive to Obey the Law with Steven Shavell

Journal ofLaw Economics Organization Vol No Spring 1989 pp 99-108

An Introduction to Law and Economics Boston Little Brown and Company Second

Edition 1989 153 pp
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Note on Optimal Public Enforcement with Settlements and Litigation Costs with

Daniel Rubinfeld Research in Law and Economics Vol 12 1989 pp 1-8

Note on Optimal Fines When Wealth Varies Among Individuals with Steven

ShavellAmericanEconomicReview Vol 81 No June 1991 pp 618-621

Model of Optimal Fines for Repeat Offenders with Daniel Rubinfeld Journal of

Public Economics Vol 46 No December 1991 pp 29 1-306

Decoupling Liability Optimal Incentives for Care and Litigation with Yeon-Koo Che
RAND Journal of Economics Vol 22 No Winter 1991 pp 562-570

Enforcement Costs and the Optimal Magnitude and Probability of Fines with Steven

Shavell Journal ofLaw and Economics Vol 35 No April 1992 pp 133-148

Should Employees Be Subject to Fines and Imprisonment Given the Existence of

Corporate Liability with Steven Shavell International Review of Law and Economics

Vol 13 No September 1993 pp 239-257

Sanctioning Frivolous Suits An Economic Analysis with Daniel Rubinfeld

Georgetown Law Journal Vol 82 No December 1993 pp 397-435

Note on Optimal Cleanup and Liability After Environmentally Harmful Discharges

with Steven Shavell Research in Law and Economics Vol 161994 pp 17-24

Should Liability be Based on the Harm to the Victim or the Gain to the Injurer with

Steven Shavell Journal of Law Economics Organization Vol 10 No October

1994 pp 427-437

Punitive Damages from the Economists Perspective in Roman Weil Michael

Wagner and Peter Frank Eds Litigation Services Handbook The Role of the

Accountant as Expert New York John Wiley Sons Inc Second Edition 1996

Supplement Chapter 36A pp 1-9

-7-
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Optimal Awards arid Penalties When the Probability of Prevailing Varies Among
Plaintiffs with Daniel Rub infeld RAND Journal of Economics Vol 27 No

Summer 1996 PP 269-280

Are Punitive Damages Really Insignificant Predictable and Rational Comment on

Eisenberg et al Journal of Legal Studies Vol 26 No June 1997 pp 663-677

Punitive Damages An Economic Analysis with Steven Shavell Harvard Law Review

Vol 111 No 4February 1998 pp 869-962

Does the English Rule Discourage Low-Probability-of-Prevailing Plaintiffs with

Daniel Rubinfeld Journal ofLegal Studies Vol 27 No Part June 1998 pp

519-535

Public Enforcement of Law with Steven Shavell in Peter Newman Ed The New

Paigrave Dictionary of Economics and The Law Vol London Macmillan Reference

Limited 1998 pp 178-188

Punitive Damages with Steven Shavell in Peter Newman Ed The New Paigrave

Dictionary of Economics and The Law Vol London Macmillan Reference Limited

1998 pp 192-198

On Offense History and the Theory of Deterrence with Steven Shaveil International

Review ofLaw and Economics Vol 18 No September 1998 pp 305-324

On the Disutility and Discounting of Imprisonment and the Theory of Deterrence with

Steven Shavell Journal ofLegal Studies Vol 28 No January 1999 pp 1-16

The Economic Theory of Public Enforcement of Law with Steven Shavell Journal of

Economic Literature Vol 38 No March 2000 pp 45-76

Punitive Damages with Steven Shavell in Boudewijn Bouckaert Gerrit De Geest

Eds Encyclopedia ofLaw and Economics Cheltenham UK Edward Elgar 2000
Volume II pp 764-78

-8-
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Public Enforcement of Law with Steven Shavell in Boudewijn Bouckaert Gerrit Dc

Geest Eds Encyclopedia of Law and Economics Cheltenham UK Edward Elgar

2000 Volume pp 307-344

The Fairness of Sanctions Some Implications for Optimal Enforcement Policy with

Steven ShavellAmerican Law and EconomicsReview Vol No Fall 2000 pp

223-237

Corruption and Optimal Law Enforcement with Steven Shavell Journal ofPuhlic

Economics Vol 81 No July 2001 pp 1-24

Law Economics of its Public Enforcement with Steven Shavell in Neil Smelser and

Paul Bakes Eds International Encyclopedia of the Social Behavioral Sciences

New York Elsevier 2001 Vol 12 pp 8510-8517

Note on Settlements under the Contingent Fee Method of Compensating Lawyers

with Daniel Rubinfeld International Review of Law and Economics Vol 22 No

August 2002 pp 17-225

Aligning the Interests of Lawyers and Clients with Daniel Rubinfeld American Law

and EconomicsReview Vol 5No Spring 2003 pp 165-188

An Introduction to Law and Economics Aspen Publishers Third Edition 2003

The Optimal Use of Fines and Imprisonment When Wealth is UnobservableJournal of

Public Economics Vol 90 Nos 4-5 May 2006 pp 823-83

Optimal Fines and Auditing When Wealth is Costly to Observe International Review of

Law and Economics Vol 26 No September 2006 pp 323-335

Damage-Revelation Rationale for Coupon Remedies with Daniel Rubinfeld

Journal of Law Economics Organization Vol 23 No October 2007 pp 653-661
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Mandatory Versus Voluntary Disclosure of Product Risks with Steven Shavell

Journal of Law Economics Organization Vol 28 No June 2012 pp 360-379

Costly Litigation and Optimal Damages with Steven Shavell Working Paper No 436

John Olin Program in Law and Economics Stanford Law School Stanford California

November 2012 available at http//papers.ssrn.com/abstract id2 173597

Deterrence and the Optimality of Rewarding Prisoners for Good Behavior preliminary

draft November 2012

Litigation Costs and the Superiority of Market-Determined Liability to Product Liability

with Steven Shavell in progress

December 2012

-11-
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MICHAEL QUINN

Mr Quinn is Director of State Taxes for Norfolk Southern Corporation the parent of

Norfolk Southern Railway Company NS located at 1200 Peachtree Street Northeast

Atlanta Georgia 30309 Mr Quinn joined NS in 1986 He is sponsoring portions of Section III

of NSs Reply Evidence regarding ad valorem taxes Mr Quinn has signed verification of

the truth of the statements contained therein copy of that verification is attached hereto

Mr Quinn holds Bachelor of Science degree in business administration from the

University of Dayton He earned his Juris Doctor degree from the University of Notre Dame

Law School From 1975 to 1986 Mr Quinn was in private practice in Roanoke Virginia

specializing in tax corporate domestic relations and commercial matters He has been

Certified Public Accountant since 1995

Mr Quinn joined NS in 1986 He began in the Taxation Department as Assistant Tax

Counsel He then served as Director of Property Taxation He was elevated to Director of State

Taxes in 2000
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VERIFICATION

Michael Quinn declare under penalty
of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

sJ
Michael Quinn

Executed on this jJday of December 2012
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RICHARD RAY

Mr Ray is the founder of RR Rail Hwy Crossing Consultants Inc corporation that

provides consulting services to States and Railroads concerning Rail/Highway crossings with

offices located at 506 Fontaine Road Mableton Georgia 30126 Mr Ray is rail crossings and

signals expert with over 40 years of experience Mr Ray is sponsoring portions of Section Ill-F

of Norfolk Southerns NSs Reply Evidence relating to signals Mr Ray has signed

verification of the truth of the statements contained therein copy of that verification is

attached hereto

In addition to operating RR Rail Hwy Crossing Consultants Inc Mr Ray is contract

consultant with STy professional firm offering engineering architectural planning

environmental and construction management services Mr Ray provides consulting services to

the rail industry rail customers and state and local road authorities for rail/highway crossing

projects signal systems and crossing signal requirements for rail construction projects Prior to

founding RR Rail Hwy Crossing Consultants Inc Mr Ray spent 39 years at Norfolk Southern

Beginning in 1995 Mr Ray spent 16 years as the Administrator Highway Grade Crossing at

NS responsible for administering NSs portion of the federal highway grade crossing safety

program Mr Ray holds Computer Science degree from Southern Technical Institute and

Masters of Business Administration from West Georgia College

Mr Rays resume with additional project experience is attached hereto

IV-167



VERIFICATION

Richard Ray declare under penalty of perjury that have read the portions of the Reply

Evidence of Norfolk Southern Railway Company that have sponsored as described in the

foregoing Statement of Qualifications that know the contents thereof and that the evidence

have sponsored is true and correct Further certi1 that am qualified and authorized to file

this statement

Richard Ray

Executed on this 4day of December 2012
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Richard Ray
506 Fontaine Road

Mableton GA 30126

Residence Phone 678-945-5442

Business Phone 404-529-1234

EDUCATION

1965-1969 Graduated Pebblebrook High School

1978-1980 West Georgia College Business Administration Curriculum

1985 Southern Technical Institute Computer ScIence Curriculum

MILITARY SERVICE

1969-1971 United States Naval Air

Primary training in aviation electronics and operation of electronic countermeasures

Honorable Discharge Combat Veteran

EIVIPLOYIi4ENT

1972 Assistant Signal Maintainer Central of Georgia Railroad

Assisted Signal Maintainer in maintenance and troubleshooting of signal systems

and highway grade crossing warning devices

1972 Signal Maintainer Southern Railway

Provided maintenance and troubleshooting of signal systems and highway grade

crossing warning devices Responsibilities included testing and reports pursuant to

ERA regulations

1974-1978 CS Supervisor Southern Railway

Supervision of five mainline signal maintainers one communications maintainer

one electrician and one floating signalman Responsibilities included

troubleshooting ordering equipment scheduling ofjobs and maintenance of two hot

box detectors Ensure compliance with FRA regulations and railroad operating

procedures

1978-1988 Applications Engineer Norfolk Southern Railway

Design of signal systems area of concentration centered on design of highway grade

crossing warning devices Including ordering of materials and estimates for grade

crossing signal projects Instrumental in transition to computer aided drafting design

and computerizing grade crossing signal program Required interaction with state

DOT officials within fourteen state territory Served on Committee of the AAR

1988-1993 jngineer Norfolk Southern Railway

Primarily involved in design of train signal systems and job estimation for

installation and removal of track structures Required interaction with various

railway departments
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EMPLOYMENT CONTINUED

1993-1995 $enir SysteiisEngcer Norfolk Southern Railway

Primary responsibilities included review and coordination with other departments of

capital improvement projects providing estimates and extent of CS invivement

Also involved with state and private industry projects

1995- 20llAdministrator Highway Grade Crossing Norfolk Southern Railway
Administer the railroads porlion of th federal highway grade crossing safety

program and other grade crossing safety requests This is accomplished by directing

control systems activities and coordinating activities between the railroad state and

other departments concerning projects for installation up-grade or modification of

grade crossing warning devices Maintain close working relationship and contacts

with necessary local state and federal agencies and authorities to ensure success of

programs and projects Work closely with company claims and legal personnel

including giving deposition testimony and testimony at hearings concerning all

aspects of the grade crossing program

2011 Retired from Noifolk Southern after 39 years

2011 Incorporated RE Rail Hwy Crossing Consultants Inc Georgia Corporation to

provide consulting services to States and Railroads concerning Rail/Highway
crossings

2011 Joined STV as contract consultant to provide consulting services to the Rail

Industry Rail Customers and State and Local Road Authorities Responsibilities

include site and plan review and estimate for proposed rail/highway grade crossing

projects to ensure compliance with Federal State and Rail Industry standards

regulations and guidelines provide detailed estimate to assist in determining cost

benefit analysis of proposed rail/highway crossing projects and project review and

estimate for signal systems and crossing signal requirements for rail construction

projects involving private or public entities Also provide management or assistance

with installation of rail/highway grade projects which includes meeting with

necessary road authorities and/or railroad personnel project engineering acquisition

of material and scheduling of construction forces
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DALE SCHAUB

Mr Schaub is an independent consultant with expertise in railroad operations

Mr Schaub experience stems from career in the railroad industry which included railroad

operations Mr Schaub is sponsoring portions of Parts 111-C and III-D of Norfolk Southerns

NSs Reply Evidence relating to yard structure and non-train operating personnel

Mr Schaub has signed verification of the truth of the statements contained therein copy of

that verification is attached hereto

Mr Schaub has 37 years of railroad experience from the Penn Central Conrail and

currently with NS Mr Schaubs operations experience stems from years in positions including

Assistant Vice-President of Train Operations and Transportation Planning at Conrail as well as

General Manager for Intermodal Service Mr Schaubs experience at NS has included positions

such as Assistant General Manager of the Eastern Region responsible for coordinating interline

services at interchanges with other railroads overseeing railroad operations in large terminals

and monitoring NS main frame systems In addition as Senior Director for Customer Service

Operations Mr Schaub responsibilities included overseeing the Merchandise and Automotive

National Customer Service Centers Unit Trains Operations Group and the Automotive

Terminal Group Mr Schaub was responsible for directing the development of NSs first

Thoroughbred Operating Plan

Mr Schaub holds Bachelor of Arts degree in Criminology from Indian University of

Pennsylvania and Masters of Business Administration from Drexel University Mr Schaub

also holds certificates from the Transportation Management Program at Penn State University

the Advanced Management Program from the Fuqua School of Business at Duke University and

in Financial Management from the Wharton School University of Pennsylvania
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VERIFICATION

Dale Schaub declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Dale Schaub

Executed on this day of December 2012
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DEWEY SMITH

Mr Smith is the Director of Service Design and Interline Management Transportation

Network Services for NS at its Atlanta GA offices located at 1200 Peachtree Street Northeast

Atlanta Georgia 30309 Mr Smith is sponsoring portions of Section Ill-C of NSs Reply

Evidence relating to NSs MultiRail analysis and has also assisted Mr Johnson in developing

other aspects of the NS train service plan Mr Smith has signed verification of the truth of the

statements contained therein copy of that verification is attached hereto

As the Director of Service Design and Interline Management at NS Mr Smith is

responsible for developing and maintaining train plans developing shipment trip plans

contingency planning in the event of emergencies such as developing routing contingencies and

disaster recovery management Mr Smith also is charged with developing and maintaining

Interline Service Agreements that define the operating details for interchange locations

Mr Smith previously served as the Director of the Automotive Mixing Center Network

Logistics Assistant Director Mixing Center Manager Agency Operation Center and

Trainmaster since joining NS in 1978

Prior to joining NS Mr Smith completed five years in the U.S Air Force He holds

Bachelor of Science from Georgia State University
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VERIFICATION

Dewey Smith declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Executed on this day of December 2012

DeweyD
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KATHLEEN SMITH

Ms Smith is the Director of Market Research and Economics in the Marketing Division

of Norfolk Southern Corporation the parent of Norfolk Southern Railway Company NS
located at 1200 Peachtree Street Northeast Atlanta Georgia 30309 Ms Smith is sponsoring

portions of Section 111-A of NSs Reply Evidence Ms Smith has signed verification of the

truth of the statements contained therein copy of that verification is attached hereto

Ms Smith began her career with NS in 1995 as management trainee in the Marketing

Department She has held the positions of Economic Analyst Senior Economic Analyst

Account Manager Product Manager Business Development Manager Manager Yield Analysis

and Director of Market Planning and Analysis in the Industrial Products Group during the course

of her career In 2011 she was elevated to her current role

As NSs Director of Market Research and Economics Ms Smiths responsibilities

include overseeing the preparation and analysis of marketing updates for quarterly earnings

report overseeing the analysis and summarization of revenue and volume quarterly forecasts

with five year time horizons managing NSs enterprise forecast and demand planning data

system oversees market research studies and initiatives in support of business development

evaluating and purchasing macro-economic and market research data from external providers on

behalf of the NS business groups and analyzing and summarizing corporate price and yield

results and projections including same store sales price impacts revenue variance drivers and

revenue goal tracking
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VERIFICATION

Kathleen Smith declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further am qualified and

authorized to file this statement

Executed on this day of December 2012
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RICHARD SMITH

Mr Smith is consultant with XORail with expertise in the area of railroad signal

engineering and offices located at 5011 Gate Parkway 100-400 Jacksonville Florida 32256

Mr Smith is sponsoring portions of Section 111-F of NSs Reply Evidence relating to signals

Mr Smith has signed verification of the truth of the statements contained therein copy of

that verification is attached hereto

Mr Smith has over 35 years of experience in railroad operations following career at

NS Mr Smith has extensive experience in the area of signals and communications having

served as an engineer in Signals and Communications groups at NS for years and subsequently

being promoted to General Supervisor for Signals and Communications on the Illinois Division

In 2001 Mr Smith became Chief Engineer Communications and Signals for the Northern

Region having responsibility for ensuring signal system was rule compliant safe and efficient

Mr Smith also has experience developing guidelines used today in hump yard design With

XORail Mr Smith has experience developing various Safety Plans for NS to ensure compliance

with FRA regulations and has drafted training manual for basic signal training currently used

byNS

Mr Smiths resume with additional project experience is attached hereto
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VERIFICATION

Richard Smith declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am quaLified and

authorized to file this statement

Richard Smith

Executed on this day of December 2012
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Richard Dick Smith Resume

RLS Consulting LLC
238 Paradise Point

Talladega Al 35160

Email DSmith@coosahs.net

Education

Graduate of Liberty High School Liberty Illinois May 1968

Attended the NS program at Darden Business School 2005

Experience

August of 1968 started work for Norfolk and Western Rwy As welder helper and was laid

off short time later

November of 1969 Joined the United States Naval Reserves

March of 1970 returned to work for Norfolk and Western Rwy as signal helper on the

Decatur Division

In February 1971 left for 22 months of active duty in the USN reserves being released from

active duty in December 1972 was honorably discharged in 1975

Upon return to work from active duty worked various contract positions including assistant

signal maintainer signal maintainer signal gang signalman and signal test foreman

November of 1976 was promoted to position of Supervisor SC signal and

communications in Decatur Illinois with
responsibilities of supervising employees charged with

signal maintenance testing and inspections responsibilities as well as communication lineman

charged with telephone wire cable radio and pole line maintenance

June of 1980 was promoted to an Assistant Engineer Signal Construction headquartered in

St Louis Missouri Duties of this position included supervising various signal construction

installations cost control and meeting required on time deadlines This position covered work in

several states but primarily in Indiana The number of employees supervised varied from project

to project

January of 1984 was promoted to Engineer Signal Construction with addition construction

responsibilities on the Western Region of Norfolk Southern Rwy

In 1985 my duties as an Engineer Signal Construction included replacing old antiquated

dispatching centers with modern computer based systems in FT Wayne Indiana and Decatur

Illinois in 1987 The Ft Wayne project involved combining two division offices Ft Wayne and

Muncie Indiana into single dispatching center in Ft Wayne and the Decatur project involved
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CERHARD THELEN

Mr Thelen is Vice President Operations Planning Support for Norfolk Southern

Corporation the parent of Norfolk Southern Railway Company NS located at 1200

Peachtree Street Northeast Atlanta Georgia 30309 Mr Thelen is sponsoring portions of

Section 111-F of NSs Reply Evidence related to Positive Train Control Mr Thelen has signed

verification of the truth of the statements contained therein copy of that verification is

attached hereto

Mr Thelen earned Master of Engineering degree from Pennsylvania State University

and has attended the Tuck School Executive Program at Dartmouth College He joined NSs

predecessor in 1977 starting as Manager of Quality Control Materials He spent ten years as

Director Mechanical Engineering For four years Mr Thelen was the Assistant Vice President

Quality Assurance followed by seven years as Assistant Vice President Engineering Since

2006 he has held his current position

Mr Thelen has chaired number of Association of American Railroads committees in

the Research and Mechanical Divisions He is member of both the American Society of

Mechanical Engineers and the American Railway Engineering Association He holds three

patents

Mr Thelens complete curriculum vitae is attached
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VERIFICATION

Gerhard Thelen declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certify that am qualified and

authorized to file this statement

Gerhard Thelen

Executed on this jday of December 2012
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NORFOLK
SOUTHERN

Name Gerhard Thelen

Date November 28 2012

Title Vice President Operations Planning Support

Date and Place of Birth October 18 1949Weiler Germany

Education Master of Engineering Pennsylvania State University

Ing Grad Fachhochschuie Munich Germany

Tuck School Executive Program Dartmouth College

Career Summary
1977- 1979

1979- 1987

1987 1991

1991 -Ju1y 1998

July 1998 December 1998

1998-2004

2004 2006

2006 present

Other Activities

Affiliations

Special Recognition

Manager Quality Control Materials

Director Mechanical Engineering

Assistant Vice President Quality Assurance

Assistant Vice President Engineering

Assistant Vice President Research Tests

Assistant Vice President Mechanical

Vice President Mechanical

Vice President Operations Planning Support

Chaired several committees of the Association of American Ra
the Research and Mechanical Divisions

Member American Railway Engineering Association

Member American Society of Mechanical Engineers

Three US patents
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DAVID WHEELER

Mr Wheeler is the founder of Rail Network Analytics with offices located at 9222

Nottingham Way Mason Ohio 45040 Mr Wheeler has extensive experience developing

railroad operation simulations including the use of the Rail Traffic Controller RTC program

Mr Wheeler is sponsoring portions of Section 111-B and Section Ill-C relating to the RTC

simulation Mr Wheeler has signed verification of the truth of the statements contained

therein copy of that verification is attached hereto

Throughout his career Mr Wheeler has focused on advanced analytical techniques for

operational improvements and strategic planning Prior to founding Rail Network Analysis

Mr Wheeler was employed at Union Pacific Railroad and held various positions including

General Director of Capacity and Operations Analysis Mr Wheeler has more than fifteen years

experience in areas including rail operations analysis capacity analysis simulation stand-alone

rate cases litigation structured problem solving using the Six Sigma methodology supply chain

efficiency and mergers acquisitions Mr Wheelers simulation experience includes not only

railroads but also other high technology industries including cockpit simulation work on the F-

16 and F-22 fighter aircraft

Mr Wheeler holds Bachelor of Science degree in engineering and computer science

from Merrimack College as well as Masters of Business Administration degree in finance and

operations management from Miami University Mr Wheeler has training in the Six Sigma

methodology and holds Six Sigma Blackbelt certification

Mr Wheelers resume with additional project experience is attached hereto
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VERIFICATION

David Wheeler declare under penalty of perjury that have read the portions of the

Reply Evidence of Norfolk Southern Railway Company that have sponsored as described in

the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certliS that am qualified and

authorized to file this statement

Executed on this day of December 2012
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DAVID WHEELER

Work products include

Corridor analysis for high density complex Class rail networks using multiple tools

including the Rail Traffic Controller RTC model to determine the optimal operating plan

Evaluation of five rail industry critical resources line terminal crews locomotives and

technology

Passenger Operations on Freight Railroads

Stand-Alone Rate Cases analysis

CSXT Southeast Corridor simulation Chicago Jacksonville and year capacity growth

plan

Incremental Passenger Service simulation and operating analysis between Las Vegas and

Los Angeles

CSXT Montgomery AL to Jacksonville simulation as alternate to KCS Meridian

speedway

BNSF Coal Network Analysis long term coal train capacity development at 10 15 and

20% volume increase levels Powder River Basin Denver Kansas City Creston

Surface Transportation Board Rate Case FMC Union Pacific Railroad

Surface Transportation Board Rate Case Wisconsin Power Light Union Pacific

Railroad

Surface Transportation Board Rate Case Duke Energy CSXT Railroad

Surface Transportation Board Rate Case Xcel Energy BNSF Railroad

Surface Transportation Board Rate Case Otter Tail Power BNSF Railroad

Surface Transportation Board Rate Case Western Fuels BNSF Railroad

Surface Transportation Board Rate Case Arizona Electric Power BNSF Railroad

Surface Transportation Board Rate Case Arizona Electric Power Union Pacific

Railroad

Surface Transportation Board Rate Case Arizona Electric Power Union Pacific

Railroad and BNSF Railroad

BNSF Alliance Terminal process improvement project

Discounted Cash Flow and Valuation Analysis Business model and network model

development for the acquisition of the Mexican Railroad concessions

Union Pacific Railroad team member capacity development plan to recover the

Houston Gulf Coast infrastructure during the operating crisis of 1998

Union Pacific Railroad Feather River versus Donner Pass route analysis

Surface Transportation Board team member on the Union Pacific Southern Pacific

Mitigation plan including the Reno and Wichita oppositions to the merger

Surface Transportation Board Environmental Analysis for the Union Pacific Railroad

purchase of the Northeast Kansas Missouri Railroad NEKM
UP/SP Merger Capacity Plan development and implementation

Surface Transportation Board for Entergy Union Pacific Railroad
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Surface Transportation Board Rate Case for Seminole Energy CSXT Railroad

Surface Transportation Board Rate Case for DuPont NS Railroad

Surface Transportation Board Rate Case for Drummond Coal Sales Inc NS Railroad

Union Pacific Railroad Amtrak 7-day service Sunset Limited capacity impact study

Surface Transportation Board Rate Case for Intermountain Power Union Pacific

Railroad

Union Pacific Railroad San Antonio Commuter Rail Operations simulation study
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MICHAEL WILLIAMS

Mr Williams is the Manager of Industrial Engineering for NS at its Atlanta GA offices

located at 1200 Peachtree Street Northeast Atlanta Georgia 30309 Mr Williams has over 10

years of experience as an industrial engineer with NS Mr Williams is sponsoring portions of

Section Ill-C of NSs Reply Evidence relating to NSs RTC model and capacity analysis

Mr Williams has signed verification of the truth of the statements contained therein copy

of that verification is attached hereto

As the Manager of Industrial Engineering at NS Mr Williams is responsible for

managing and developing NSs capacity planning and RTC simulation team as well as handling

individual RTC projects Mr Williams has over 10 years experience working with RTC

simulations Prior to his appointment as an industrial engineer Mr Williams spent 15 years as

an Engineer for Public Improvements with NS

Mr Williams holds Bachelor of Sciences in Civil Engineering from Clemson

University and Masters of Business Administration from Kennesaw State University

Mr Williams is registered professional engineer in the state of Georgia and is qualified as Six

Sigma Greenbelt

Mr Williamss curriculum vitae identifying additional relevant experience is attached

hereto
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VERIFICATION

Michael Williams declare under penalty of perjury that have read the portions of

the Reply Evidence of Norfolk Southern Railway Conipany that have sponsored as described

in the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true arid correct Further certify that am qualified and

authorized to file this statement

Michael Williams

Executed on this of December 2012
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Michael Williams P.E

WORK EXPERIENCE

August 2006 Present Manager Industrial Engineering Norfolk Southern Corp

Responsible for managing and developing NS capacity planning and RTC simulation

team as well as handling individual RTC projects

November 2004 July 2006 Senior Industrial Engineer Norfolk Southern Corp

Responsible for building RTC simulations of across the NS system and developing

infrastructure recommendations for NS senior management

June 2002 October 2004 Industrial Engineer Norfolk Southern Corp

Responsible for various process improvement initiatives and RTC capacity simulations

October 1987 May 2002 Engineer Public Improvements Norfolk Southern Corp

NS engineering liaison for state DOTs and public agencies wanting to build public

improvements on railway right-of-way

July 1985 September 1987 Trainee Asst Engineer Bridges Norfolk Southern Corp

EDUCATION
BS in Civil Engineering Clemson University 1985

MBA Kennesaw State University 2005

PROFESSIONAL QUALIFICATIONS

Registered Professional Engineer in State of Georgia

Six Sigma Greenbelt

PUBLICATIONS

Using Simulation to Understand Bottlenecks Delay Accumulation and Rail Network Flow

Presented at the 2011 AREMA Annual Conference

PROFESSIONAL MEMBERSHIPS
Current Chairman AREMA Committee 16 Economics of Railway Engineering and

Operations

Member Institute of Industrial Engineers
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GEORGE ZIMMERMAN

Mr Zimmerman is Project Manager/Senior Engineer with STY professional firm

offering engineering architectural planning environmental and construction management

services with offices located at 3505 Koger Boulevard Suite 205 Duluth Georgia 30096

Mr Zimmerman is railway engineer and project manager with more than 30 years of

experience on roadway and bridge projects and has particular expertise in freight planning

design and construction management Mr Zimmerman is sponsoring portions of Section IJIF

of Norfolk Southerns NSs Reply Evidence relating to track construction and the

construction schedule Mr Zimmerman has signed verification of the truth of the statements

contained therein copy of that verification is attached hereto

Mr Zimmermansresident engineering and inspection experience includes grade

crossings and roadway railway and highway bridges Mr Zimmerman manages STVs

relationship with Norfolk Southern working with the railroad on daily basis and assisting in

the preparation of proposals and contracts In addition Mr Zimmerman provides structural

design and plan reviews for railway and bridge projects Mr Zimmerman holds Bachelor of

Science Civil Engineering from West Virginia University and is member of the Roadway and

Ballast Committee of the American Railway Engineering and Maintenance of Way Association

AREMA

Mr Zimmermans resume with additional project experience is attached hereto
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VERIFICATION

George Zimmerman declare under penalty of pe.rury that Ihave read the portions of

the Reply Evidence ofNorfolk Southern Railway Company that have sponsored as described

in the foregoing Statement of Qualifications that know the contents thereof and that the

evidence have sponsored is true and correct Further certif that am qualified and

authorized to file this statement

George Zimmerman

Executed on this day of December 2012
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George Zimmerman RE
Project Manager/Senior Engineer

Mr Zimmerman is railway engineer and project manager with more than

30 years of experience on roadway and bridge projects and particular Ojfice Location

expertise in freight planning design and construction management His Duluth GA

resident engineering and inspection experience includes grade crossings and
Dale ained zrm

roadway railway and highway bridges Mr Zimmerman manages SlYs
5/1 609

relationship with Norfolk Southern working with the railroad on regular

basis and assisting in the preparation of proposals and contracts In Years with other firms

addition he provtdes structural designs and plan reviews for railway ad

bridge projects
Education

Buchelur uf Science Civil

Engineering West Virginia

Project Experience University 1979

BRIDGES Professional

Registrations

Norfolk Southern Jeffersonvllle Road Widening Project Manager
mjuri Engineer

Managed the preliminary layout and design of 4-span 93.5-meter-long

steel deck plate girder railroad bridge in Macon GA The single-track bridge 17o69l 3Pu
will carry Norfolk Southern over Jeffersonville Road which was widened

nssuari 2003/

from two to five lanes The project included track realignment to allow off-

210300042/eup 12/31/13

line construction 2002 2007 Olin 2901165l331exp

1331/13 South Carulinu

GDOT Railroad Bridges over Butler Street and Piedmont Avenue t909/12625/enp 6/30/14

Senior Engineer

Provided bridge design for the widening of two CSX Railroad bridges over
Memtershsw

Roadway ndBallust

Butler Street and Piedmont Avenue in Fulton County GA and two retanung

walls for the Georgia Department of TmnsportationGDOT 2002-2006

Engineering and Maintenance

GDOT S.R Connector Senior Engineer of Way Association

Designed replacement bridge and adjoining roadway over 1-75 on the SR PREMJt

connector in Whitfield County GA The 84ane bridge replaced 24ane
hrericn Snoety of Clvii

structure of insufficient capacity Work included horizontal and vertical
Engineers ASCE

design construction plans right-of-way plans and construction staging

plans as well as pavement marking and signing plans All design work for

this Georgia Departtnent of Transportation GDOT project was done in

metric 1995

CSX Railroad over Monroe Road Resident Engineer

Provided construction management and coordination with the railroad for

this through-girder single-track railroad structure in Charlotte NC The

project included tennponuy detour trestle track realignment staged

construction and coordination with the highway portion of the project The

underpass is located in what was one of the emerging growth corridors of the

Charlotte area 6/87 12/88

Zimmerman
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COMMERCIAL

Private Developer Silas Creek Crossing Shopping Center Resident

Inspector

Provided construction observation for 200000-sf retail shopping center

highway bridge and concrete box culvert in Winston Salem NC 7/88

3/89

HIGHWAYS/ROADWAYS

Piper Glen Development Corporation Rea Road Extension Engineer

Provided construction coordination and management for 1.65-mile roadway

extension to serve as the main thoroughfare for Piper Glen Development in

Mecklenburg County NC The $2.5 miihon roadway and highway bridge

project were built to be taken into the North Carolina Department of

Transportation system and connected to the Charlotte Outer Beltwny 6/87

6189

INDUSTRIAL

IBM Research and Mannfactnring Fadlity University Research Park

Engineer

Provided staging and design earthworlç and site plan staging for balancing

of cuts and fills for recreational lhdiities during construction of the building

site and railway in Charlotte NC 5/79 11/79

RAIL COMMUTER RAIL

Central Midlands Council of Governments Camden to Columbia

Corridor Alternatives Analysis Senior Rail Engineer

Contributed to the alternatives analysis for potential mass transit technologies

and corridors between Camden SC and Columbia SC Mr Zinnnerinan

assisted the planning team by providing rail infonnation traffic potential

and operational layouts in Columbia where nil lines intersect He also

identified areas of stnictunil conflict requiring further study and analysis

6/09 6/Il

FTA PlIO Denver RTD/CDOT Capital Program Senior Engineer

Identified locations along proposed aligmnents where changes would be

made to the Burlington Northern Santa Fe and Union Pacific Railroad tracks

as part of project management oversight PMO services to the Federal

Tnmsit Admialstration FTA for the Denver Regional Trnnsportatioa

District RTDColorado Department of Transportation CDOT commuter

rail system in Denver Mr Zimmerman also determined if the work could be

coasidered required railroad change or betterment for the railroad involved

To determine this the trackwork and civil improvements to the rail system

and track roadbed were evaluated as individual projects but with larger

area view if there were track changes or replacements involved 8/10 1/Il

Zimmerman
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CSX Ronald Reagan Parkway Project Manager/Resident Engineer

Managed the construction engineering inspection of the CSX Railroad bridge

over Ronald Reagan Parkway near Lawrenceville in Gwinnett County GA

2/92 12/93

Norfolk Southern 1-64 over Norfolk Southern Resident Engineer

Observed construction field activities and represented the Norfolk Southern

Railroad for two bridges over the railway one at milepost 4.43 VB and one

at milepost 5.04 NS in Norfolk VA 1/90 2/92

City of Virginia Beach Pnngo Ferry Bridge Resident Engineer

Provided construction management and inspection services and representedL

the City of Virginia Beach for the constrnction of the replacement of this

obsolete swing span with 3400-foot-long highway bridge over the

intracoastal Waterway in VirginiaBeach VA The project included roadway

approaches and the placement of geosynthetic stabilized embankment over

adjacent wetlands 1989-1992

Norfolk Southern over Harris Boulevard Resident Engineer

Provided construction management for double-track Norfolk Southern

underpass built using temporaiy detour ahgiunent in Newell NC 7/88

6/89

City of Charlotte Tyvola Road Extension Resident Structural Inspector

Inspected this 3.6-mile 51ane roadway extension in Charlotte NC including

new interchange with 7-lane bridge over Billy Graham Parkway eight

reinforced concrete box culverts and 64ane bridge over Sugar Creek 6/87

-6/89

RAIL FREIGHT RAIL

Sandersville Railroad Alternate Route Study Senior Engineer

Providing location evaluation and cost estimates for 12-mile industrial

lead in Washington County GA 10/li Present

Cambridge Systematics CSXT Intermodal Location Feasibility

Assistance Lead Railroad Engineer

Collaborating with the Maryland Depaitment of Transportation MDOT in

the review and evaluation of preliminary plans for alternate sites for CSXT

intermodal transfer facilities in the Baltimore MD area Mr Zimmerman is

assisting MDOT in interpreting CSXT plans and figures explaining CSXT

requirements and verillying that provided information is consistent with

cunent CSXT and milroad industry standards of practice S/li Present

Corman Railroad On-Cult Services Contract Project Manager

Managing plan review and construction engineering and inspection services

on an on-call as-needed basis for proposed roadway bridge and

miscellaneous projects affecting railway facilities throughout various

Connan Railroad lines in the eastem United States Mr Zimmerman has

overseen construction of overhead bridges underpasses utility crossings

Zimmerman
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parallel construction of utilities roadways and grade crossings since 2007

2007 Present

Norfolk Southern On-Call Services Contract Project Manager

Managing plan review and construction engineering and inspection services

on an on-call as-needed basis for more than 1000 proposed roadway bridge

and retaining wall construction projects affecting railway facilities

throughout the 22-state Norfolk Southern system Mr Zimmerman has

overseen construction of overhead bridges underpasses floodwalls and

utility crossings and parallel construction of utilities roadways bikeways

and grade crossings since 1992 1992 Present

Norfolk Southern Heartland Corridor Clearance Improvements CM
Project Manager

Coordinated various teams providing construction management CM
services for portions of the Heartland Corridor Clearance Project an award-

winning $191 million initiative to improve 28 tunnels and seven through-

truss bridges and remove 24 overhead obstacles to provide direct double-

stacked container train route from the ports of Virginia through West

Virginia and eastern Kentucky into central 0Mb Mr Zimmerman oversaw

the raising of bridge at Harding Street in Bluefield WV stormwater and

erosion control plans at various tunnel sites and numerous bridge lowering

and slide fence clearance tasks 1/07 8/10

LAMTPO Rail Relocation and Interniodal Facility Feasibility Study

Senior Engineer

Provided design engineering services for the proposed relocation of the

Northllc Southern Railroad mainline through Moiristown White Pine and

Jefferson City TN as part of study for the Lakeway Area Metropolitan

Transportation Planning Organization LAMTPO to detennine the

feasibility of relocating the Norfolk Southern Line and
installing an

intermodal Ilicility in Morristown Mr Zimmerman assisted in gathering

informntion and determining railroad design and operation reqinrements The

Line which runs through downtown Morristown will be eliminated and

either new line will be built or an existing line will be impanved in the

county The intennodal
facility

will facilitate connections between
freight

lines along Interstate 81 and the Norfolk Southern Crescent 3/08 4/09

Rochester Southern Railroad Silver Springs Connection Track

Project Manager

Reviewed rail design for Rochester Southern Railroad connection track

in Silver Springs NY The connecting track will allow unit coal train

movement from Norfolk Southern Railroad to the Rochester Southern

Railroad Mr Zim.mennans responsibifities included coordination with

Norfolk Southern 2007 2009

Vulcan Materials Company Skippers Quarry Loop Track Project

Manager

Provided project administration and coordinated staff in multiple offices for

the preliminary and final design of 0.75-mile loop track including 100-

Zimmerman -4
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Supervised the $16.7 milhon construction of railway roadbed including

7600 linear feet of grading in Columbia SC The project included drainage

dewatering utilities and retaining wails 4/83 4/8

Graham County Development Corporation Graham County Railroad

Resident Engineer

Provided construction management and testing services for the $1.65 million

rehabilitation of 12.65 miles of track and 13 small railroad bridges including

drainage improvements and 1.25 miles of track relayed with heavier rails OIL

steep mountainous grade for this railroad between the re-established

connection to the Southern Railway at Totpon NC to the Beads Lumber

Company yard in Robbinsville NC 1/81 4/83

RAIL LIGHT RAIL

CATS LYNX Blue Line Extension Light Rail Project Senior Engineer

Responsible for the coordination and resolution of issues generated by the

preliminary design in areas along the conidor that involve Norfolk Southern

North Carolina and the Aberdeen Carolina and Western Railroads as part of

the new 9.3-mile hght rail transit line extension in Charlotte NC Mr
Zimmerman is working with the Charlotte Area Transit System CATS to

successfully integrate transit and land use and to solve challenges associated

with crossing and running along existing freight railroad right-of-way The

plans must satisfy the requirements of four different railroads so the city can

secure necessary agreements 2008 Present

SITE DEVELOPMENT

Statesvtlte Redevelopment Authority Newtonville Subdivision Restdent

Engineer

Provided construction management inspection and field testing services for

the redevelopment of the $500000 Newtonville Subdivision for the City of

Statesviile NC This project included the total removal of all existing

fuciities and the construction of all new intlustructure including excavation

drainage utility installation and street construction 11/79 7/80

Zimmerman
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