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III. STAND-ALONE COST
E. Non-Road Property Investment

Non-road property investment costs, including costs for locomotives, railcars, and
intermodal equipment are addressed in Section III-D along with the discussion of the operating

costs for those items.
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III. STAND-ALONE COST
F. Road Property Investment

CSXT’s Reply Evidence demonstrates that TPI underestimated the road property
investment costs of the TPIRR by more than $12 billion, as summarized in Table III-F-1. In this
Section III-F, CSXT explains the significant differences between TPI’s road property investment

evidence and the superior evidence CSXT provides in this Reply.

Table III-F-1
TPIRR Road Property Investment

(8 in Millions)
TPI CSXT
Item Amount Amount
) ) €)]
1.| Land - 1/ $3,956 $5,412
2. | Roadbed Preparation 3,746 $6,139
3. | Track Construction 8,494 $10,990
4. | Tunnels 1,596 $1,630
5. | Bridges 3,438 $5,271
6. | Signals and Communications 1,554 $2,661
7. | Buildings and Facilities 985 $1,492
8. | Public Improvements 226 $463
9. | Subtotal $23,996 $34,059
10. | Mobilization 541 881
11. | Engineering 2,004 2,865
12. | Contingencies 2258 3,239
13. | Total $28,799 $41,044

Source: CSXT Reply WP "III-F Total CSXT Reply.xlsx"
1/ - Land value includes $3,540,667,939 as of 2008. The remainder is
valued as 0f 2010.
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1. Land'

TPI estimates that the TPIRR could acquire all of its necessary land—including land for
the right-of-way for 6,866 TPIRR-owned route miles and land for yards and microwave
towers— totaling 89,040 acres for $3.96 billion at 2010 real estate price levels. TPI indexes this
total back to the 2008 assumed acquisition date, and thus its 2008 real estate cost for the TPIRR
reflected in the DCF is $5.25 billion.” CSXT generally accepts TPI’s valuation approach and
results, with four exceptions where TPI’s methodology is plainly flawed or in conflict with clear
Board precedent.

First, TPT’s desktop methodology produced inaccurate results in urban areas. In
particular, by failing to conduct a detailed on-the-ground appraisal, TPI made classification
errors that resulted in high-value land in urban areas such as Chicago and Baltimore being
classified as essentially worthless “restricted” land. TPI’s desktop appraisal also resuited in
errors in identifying valuation units in these urban areas. Land use changes rapidly in urban
areas, as a result for these areas in particular, a desktop appraisal is inappropriate. CSXT will
illustrate how TPI’s appraisal resulted in errors that produced artificially low valuations for
urban areas.

Second, CSXT valued easements at the cost at which TPI would have to pay to acquire
them in 2008. This methodology follows well-established Board precedent. See SunBelt, STB

Docket No. 42130, at 103; DuPont, STB Docket No. 42125, at 139.

! This Land Valuation Section is sponsored by Michael P. Hedden and John Ennis, who are real
estate experts. Mr. Hedden and Mr. Ennis have reviewed the TPI land valuation evidence and
prepared an alternative retroactive appraisal valuation report for certain segments of the TPIRR.
Both Mr. Hedden’s and Mr. Ennis’ credentials and expertise are described in more detail in
Section 1V infra.

2 See TPI Opening WP “Exhibit III-H-1.xls,” Tab “Investment,” Column N.
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Third, CSXT has included in its real estate valuation the cost of acquiring those lands
necessary to construct the partially owned lines used by the TPIRR. See supra I11-B-1-c.

Fourth, because TPI consistently undersized its yards and communication facilities, and
failed to construct five yards, 17 interchange yards, two partially owned yards, three intermodal
facilities, and a coal pier required to serve its customer base, CSXT has valued the additional
land that the TPIRR would require to build those necessary facilities.

CSXT has also included a cost for real estate acquisition, which the TPIRR would incur
in order to acquire over 80,000 acres of land necessary for its ROW, yards, and other facilities.
CSXT’s experts have developed a reasonable estimate of the additional costs associated with the
acquisition of land for the TPIRR, and this Reply evidence adjusts TPIRR road property
investment costs accordingly.

Under TPI’s proposed construction schedule, which CSXT accepts, the TPIRR will
acquire all of its real estate between May and November of 2008.> Although TPI’s appraisers’
value the TPIRR real estate in 2010—after the decline in real estate values that coincided with
the recession that began in late 2008—unlike some past complainants TPI applies a land value
index to the 2010 land values that captures in some measure the decline in real estate values
occurring between the assumed acquisition date and the valuation date. While it would have
been better practice to value property as of the acquisition date in 2008 rather than valuing it in
2010 and indexing it back to 2008, CSXT accepts TPI’s valuation for most of the TPIRR’s right

of way. However, TPI has significantly undervalued certain urban areas, as demonstrated below.

3 See TPI Opening WP “Exhibit I1I-H-1.xIsx” tab “IDC”, Column BP.

* TPD’s real estate evidence was sponsored by Richard R. Harps and several other witnesses who
appear to have been working under Mr. Harps’ direction. See TPI Opening III-F-1-2. Because
in some cases it is not clear whether work was performed by Mr. Harps or by one of TPI’s other
witnesses, the terms “TPI appraiser” and “TPI appraisal team” are used herein to refer
collectively to TPI’s real estate witnesses.
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In comparison, CSXT’s appraisal results in a real estate cost for those urban areas of
$2,915,477,000.

a. TPI’s Reliance Upon a Desktop Appraisal Results in Inaccurate
Valuations in Urban Areas.

TPI’s appraisers relied upon a desktop appraisal methodology that utilized aerial imagery
from Google Earth Pro to trace the path of the TPIRR and identify land uses adjacent to the
right-of-way, which formed the basis for the assigned values.” CSXT accepts TPD’s approach for
determining land usage for rural areas, but rejects TPI’s approach for the TPIRR’s high density
urban areas of Chicago, IL; Washington, DC; Atlanta, GA; Pittsburgh, PA; Nashville, TN;
Jacksonville, FL; and Chattanooga, TN. High density urban areas are characterized by frequent
changes in land usage, and in many instances these changes are not apparent from available
aerial photos. Accurate classifications for high density urban areas require on-the-ground
evaluations. For this reason, CSXT’s appraisers developed valuations of these high-density
urban areas based on physical inspections of the TPIRR right-of-way. Details of CSXT’s
appraisal are set forth in Exhibit III-F-1.

Actual, thorough, on-the-ground physical inspections are the Board’s preferred method
for classifying Highest and Best Use. See, e.g., FMC, 4 S.T.B. at 797 (approving of UP’s
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. Additionally, on-the-ground appraisals permit the identification of
more discrete valuation units, which is particularly important in urban areas where land parcels

tend to be small. In these areas, CSXT’s appraisers’ more extensive, thorough, and detailed

> TPI Opening [1I-F-4.
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physical inspections produced more accurate land classifications than those of TPI, which
directly impacted valuation.

i CSXT’s On-the-Ground Inspections Identified Errors in
TPI's Land Classifications in Major Metropolitan Areas.

CSXT conducted physical inspections of the TPIRR routes through Atlanta, Chicago,
Baltimore, Chattanooga, Jacksonville, Nashville, Pittsburgh, and Washington, DC. CSXT’s
inspections in Atlanta, Chicago, and Baltimore took place over 11 days between March and June,
2014.° Its inspections in Chicago and Baltimore extended beyond the boundaries of TPI’s
appraised route. In Chicago, CSXT inspected the right-of-way along portions of the Indiana
Harbor Belt Railway (“IHB”) currently owned by CSXT. In Baltimore, the inspections included
portions of the track segment to the Curtis Bay coal transfer facility, to which the TPIRR route is
extended as part of CSXT’s reply operating plan.’

CSXT’s detailed physical inspection of urban areas along the SARR ROW resulted in
different, and in many instances, higher value usages than those identified by TPI’s appraisers
baséd on their desktop review. For example, in Cook County, IL, near Chicago, TPI applied a
land usage factor of restricted—meaning land of little to no value—to a 1.3 mile segment of the
right-of-way, that is adjacent to an existing golf course. Golf courses appear as dark,

undeveloped parcels in aerial photos and can be easily mistaken for some other type of land.

8 CSXT’s appraisal also relies upon physical property inspections conducted by Arnold Tesh
between September 21 and December 13, 2009 for the following cities: Chattanooga,
Jacksonville, Nashville, Pittsburgh, and Washington, DC. These detailed physical inspections
were conducted by Mr. Tesh on behalf of CSXT in preparation of CSXT’s defense of the rate
reasonableness challenge brought by Seminole Electric Cooperative, Inc. (STB Docket No.
42110). Mr. Tesh passed away in March 2012. Mr. Hedden and Mr. Ennis reviewed Mr. Tesh’s
land use classifications and accepted those as the basis for identifying classifications in those
urban areas. Because Mr. Tesh’s sales data was outdated, CSXT’s appraisers used more recent
sales data to determine an average value per unit for each land use classification. See CSXT
Reply Ex. III-F-1 at 15-16.

7 See CSXT Reply I1I-B-19.
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CSXT assigned usages of residential and commercial to this segment based on its on the ground
observations. TPI assigned a value to that 1.3 mile segment of $2,166,455. Comparatively,
CSXT’s on-the-ground appraisal method resulted in a land usage classification that produced a
valuation of $8,383,950.

In Atlanta, TPI assigned a usage of restricted to a 0.56 mile segment of TPIRR right-of-
way that abuts a house and farm. Based on its observations of development in the vicinity of the
right of way, CSXT determined the highest and best use classification of that land to be
industrial. CSXT’s classification resulted in a valuation of $5,389,040—487% higher than TPI’s
$1,106,424 assigned value. In Anne Arundel County outside of Baltimore, TPI assigned a
restricted usage to a 0.91 mile segment of right-of-way abutting the Laurel Racetrack. This
property is clearly developable and has been classified by CSXT as both industrial and
commercial. TPI’s erroneous classification resulted in a valuation of $830,030—much lower
than CSXT’s $5,129,930 valuation using more accurate land use classifications. These and other
examples of mis-classifications by TPI are detailed in Exhibit III-F-2.

il TPI's Desktop Appraisal Produced Inaccurate Valuation
Units along the TPIRR ROW.

In rural areas, valuation units tend to be large and fairly easy to identify. Comparatively,
valuation units in urban areas are small and are not easily identifiable by any means other than an
on-the-ground inspection. As a result, CSXT’s detailed physical inspections identified more
discrete valuation units along the TPIRR right-of-way than identified by TPI’s appraisers. For
example, along a 5.5 mile segment of the ROW in the Nashville Metro Area, CSXT’s appraisers
identified 22 valuation units where TPI’s appraisers’ identified only 11. CSXT Reply Ex. III-F-3
at A-NAS-07. CSXT’s detailed approach identified more discrete changes in value, which is to

be expected in urban areas. Similarly, along a 3.6 mile segment of the ROW in Burnham, IL, in
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the suburbs of Chicago, CSXT identified 24 discrete valuation units. Comparatively, TPI’s
desktop appraisal produced an analysis of only 9 valuation units. Id. at A-CHI-02.® Failure to
identify these discrete valuation units contributed to TPI’s unreliable appraisal. CSXT Exhibit
[1I-F-3 identifies other areas in which TPI’s desktop appraisal resulted in significantly fewer
unique valuation units than CSXT’s on-the-ground approach. This comparison demonstrates that
the CSXT Appraisers’ more detailed analysis consistently identified a higher number of
valuation units in segments along the ROW, which led to a more thorough and accurate
appraisal.

The CSXT Appraisers have determined that the 2008 market value for real estate in urban
these areas total $2,915,477,000. As discussed previously, TPI conducted its TPIRR land
valuation as of mid-2010 and indexed the results in its DCF back to assumed time of TPIRR land
acquisition in mid-2008. To avoid the potential distortions to land values of developing prices
from sales that occurred after the assumed acquisition date and indexing values back for two
years, CSXT developed appraised values for the identified major metropolitan areas as of the
assumed acquisition date in mid-2008. Table III-F-2 compares TPI’s 2010 values and its 2010
values indexed to mid-2008 levels to the values developed by CSXT for the TPIRR major

metropolitan areas.

8 This segment also illustrates TPI’s failure to properly classify land, as discussed above. Of the
33 acres along this segment appraised by TPI, 15.9 of those acres were classified as “restricted.”
In comparison CSXT identified only 0.8 of those acres as restricted land, and 2.4 acres of
commercial land, a classification that TPI did not identify at all along this segment. Id. CSXT’s
in-person review also identified many more acres of residential and industrial property than TPI
found.
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Comparison of CSXT and TPI Derived Values for TPIRR Major Metropolitan Areas
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Metropolitan TPI CSXT 2008 Difference
Area 2010 | Indexed to 2008 ngi}r/gllued Vaﬁré?b@(’%m 2008 Levels
Atlanta $244.3 $324.3 $403.7 $0.0 $79.3
Chicago 89.7 119 156.0 89.5 - 126.4
Washington, DC | 1,222.7 1,623.1 1,597.0 0.0 -26.0
Baltimore 90.2 119.7 211.1 14.1 105.5
Chattanooga 13.4 17.9 42.0 0.0 24.2
Jacksonville 60.8 80.7 171.7 0.0 91.0
Nashville 49.0 65 214.7 0.0 149.7
Pittsburgh 5.2 6.9 15.7 0.0 8.8
Total $1,775.3 $2,356.5 $2,811.9 $103.6 $558.9

b. The TPI Appraiser’s Valuation of Easements is Contrary to
Board Precedent.

TPI inappropriately valued easements along the TPIRR by failing to properly index the

value of easements to current market value. Although TPI estimated the fee simple value for the

portions of the ROW for which the TPIRR would acquire easements, it removed those costs from

its overall land valuation and substituted an estimate of easement costs based on the average

original cost of existing easements. TPI Opening III-F-6. TPI’s use of actual easement costs,

many of which are dated from before 1885—and some as early as 1838—understates

tremendously the amount a new entrant today would have to pay.

This method of valuation is contrary to common sense and 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, 7 S.T.B. at 669 (“Because all of a SARR’s investments should

be valued at current costs, BNSF’s estimate is used here [for valuing easements]. Xcel’s

evidence does not reflect the current value of obtaining the necessary easements.”). Simply put,

because $10 in 1914 had much more purchasing power than $10 does today, the “current value”

IiI-F-8




PUBLIC VERSION

of an easement bought for $10 in 1914 must account for the effects of inflation over the past
century. TPI made no attempt to index the costs of the easement values paid by CSXT to current
market prices, and therefore its easement valuation plainly does not “reflect the current value of
obtaining the necessary easements.” Id. More recently, the Board has ruled in DuPont and
SunBelt that this valuation methodology is flawed because “easement values [must] reflect
current values of the easements” Sunbelt, STB Docket 42130, at 103; DuPont, STB Docket

No. 42125, at 139 (accepting NS’ easement valuation).

CSXT indexed TPI’s easement values to reflect current market levels. CSXT developed
factors from real estate index values dating back to 1838 and indexed the original easement
historical cost to 2008 cost levels. CSXT then calculated each state’s average cost per easement
acre and applied that value to the total TPIRR easement acreage in the state. The CSXT total
value of all easements along the TPIRR right-of-way is $18,443,818.

c. The TPI Appraiser Failed to Value Land in which the TPIRR
Has a Partial Ownership Interest.

TPI failed to value land along the TPIRR right-of-way on lines in which CSXT maintains
a partial ownership interest. The TPIRR must step into CSXT’s shoes and acquire the same
ownership interest in the land that CSXT holds. See AEPCO 2002, 6 S.T.B. at 328. As such, the
TPIRR is responsible for the pro rata share of ownership that the CSXT currently owns along the
segments traversed by the TPIRR. See supra I1I-B-1-c. For example, because CSXT owns a
100% interest in the BOCT (IHB), the TPIRR must account for 100% of the land acquisition
costs pertaining to the segments of the BOCT (IHB) over which the TPIRR operates. See supra
HI-B-1-c-i-(b). Similarly, CSXT owns a 25% interest in the BRC, which TPI must account for
because the TPIRR operates over that line. See supra 1II-B-4. CSXT valued the land using the

same methodology used for segments of land for which the TPIRR must acquire full fee simple
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ownership. That is, CSXT determined ATF Highest and Best Use and applied the average price
for comparable sales to conclude a fee simple value. That cost was then apportioned based upon
the pro rata share owned by CSXT—and thus the TPIRR. CSXT concluded that the TPIRR’s
proportionate value of these Partially Owned Lines—a value completely excluded by TPI—is
$89.5 million. See CSXT Reply WP “CHI MasteFile.xls,” Tab “Partial Ownership.”

d. Appraisal of Land for Yards and Communications Facilities

In addition to valuing the TPIRR ROW, CSXT accounts for the land required for yards,
support facilities, and communications facilities. As explained in Sections III-B and III-C, the
yards facilities posited by TPI are inadequate to meet the needs of the TPIRR’s customers. See
supra I11-B-3; I[II-C-75-129. TPI posits 229 yards (including intermodal, automotive, and bulk
transfer facilities) that require a total of 7,328.81 acres of land. TPI’s valuation of acreage
required for yard facilities is inaccurate. Because TPI did not properly configure or size its
yards, the number of acres valued is grossly insufficient. In comparison, CSXT’s TPIRR
configuration adds five “other” yards, seventeen interchange yards, two partially owned yards,
three intermodal facilities, and one coal pier facility for a total of 257 yard facilities, all of which
are specifically sized and configured to handle the necessary classification and blocking of the
2.8 million carloads of merchandise traffic that TPI selected. See CSXT Reply III-C-126-29.
Those yards and support facilities require 10,855 acres of land. CSXT valued the land required
for the yards and support facilities using the same value per acre applied to the adjacent TPIRR
right-of-way. See CSXT Reply WP “TPI Yards and Land Values — ALL YARDS Reply
Acreage.xlsx.” Because some of the yards fall along the portions of the TPIRR valued during
inspection using a 2008 date of value, the total value of yards has been broken out into 2010 and

2008 values. 9,602 acres of land required for yards and facilities have been valued at $767.3
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miliion using a 2010 valuation date, and the remaining 1,253 acres have been valued at $659
million using a 2008 valuation date. 1d.”

CSXT does not dispute the acreage or placement of the microwave tower
communications sites TPI includes in their evidence. See infra III-F-6-c. Accordingly, CSXT
accepts TPI’s estimate of land values for microwave communication sites.

e. Real Estate Acquisition Costs

Separate and apart from the cost of acquiring the land necessary for the TPIRR ROW and
other facilities, TPIRR would also incur additional costs for acquiring that land. TPIRR failed to
include any of those necessary costs, and instead assumed that TPIRR could acquire land at its
appraised value with zero transaction costs. Such an omission understated TPIRR land
acquisition costs because, in the real world, a railroad purchasing real estate—just like an
individual buying a home—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."’ Indeed, the costs that accompany any land acquisition are
particularly significant for right-of-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 TPIRR, and CSXT’s appraiser specifically excluded

these costs from his appraisal report.11

? All 2008 values were inserted directly into the DCF while 2010 values are indexed following
TPI’s methodology.

' 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
TPIRR would be able to purchase the land without the need for eminent domain.

' See CSXT Reply Exhibit III-F-1 at 44 (“The following acquisition costs are disregarded:
brokerage fees; legal and accounting fees; insurance; surveys; appraisals; title search; transfer
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The Board has recognized that SARRs would incur real estate acquisition costs. See
DuPont, STB Docket No. 42125, at 141 (“The Board . . . considers these to be transaction-
specific costs which the [SARR] should reasonably expect to incur while purchasing each parcel
of needed real estate.”); SunBelt, STB Docket No. 42130, at 104. CSXT’s experts have
developed a reasonable estimate of the additional costs associated with the acquisition of land for
the TPIRR, and these costs should be included in TPIRR’s road property investment costs.

CSXT witness Hedden has developed a conservative estimate as to what the TPIRR
would have to pay for real estate acquisition costs on a per parcel basis. First, Mr. Hedden
conservatively assumed that the TPIRR consists of 80,000 parcels, or approximately ten acres
per parcel. Second, Mr. Hedden calculated costs for tasks that would be required for the TPIRR

to acquire each parcel. These costs and tasks are set forth in Table III-F-3.

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.”). TPI’s appraisal similarly “reflects a baseline fee
simple land value for the entire TPI Stand Alone Railroad.” TPI Op. Ex. III-F-2 at 13.
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TABLE III-F-3
Estimated Acquisition Costs

Title Work $500

Survey $5,000
Appraisal $2,000
Negotiation consultant $3,000
Closing Costs* $2,500

*Note: Closing costs
consist of $1,500 for title
insurance, $900 for closing
fees, and 3100 for
recording fees.

Total cost per parcel $13,000

Estimated number of
parcels (estimated
average parcel size: 10

acres) $8,000
Estimated Acquisition
Cost $104,000,000

This estimate is founded on conservative assumptions regarding the costs the TPIRR
would incur to acquire the necessary land based upon Mr. Hedden’s extensive experience in the
field of right-of-way acquisition. Mr. Hedden based these costs on industry standards and
documents from related engagements. These costs were also verified by several real estate
professionals with extensive experience in right of way acquisitions. See CSXT Reply WP
“Acquisition Costs Memo.pdf.” Moreover, these costs are in line with those accepted by the
Board in DuPont and SunBelt. DuPont, STB Docket No. 42125, at 139; SunBelt, STB Docket
No. 42130, at 104

An acquisition cost of $104 million represents roughly 2-3% of the total land value
assessed for the TPIRR. Based upon Mr. Hedden’s experience, acquisition costs in the 2-3%

range are reasonable and appropriate. Accordingly, CSXT has included a cost to the TPIRR of
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$104 million in expenses for real estate acquisition separate and apart from the cost of the land
itself.
i. Conclusion

In sum, CSXT’s physical inspection and resulting appraisal reflects a more accurate
valuation of the major metropolitan areas traversed by the SARR, and follows well-established
Board precedent regarding the valuation of easements. CSXT’s appraisal appropriately values
the land along the partially owned lines that the TPIRR will have to acquire and accounts for all
of the land necessary for TPIRR’s yard and communications facilities. As a result, CSXT’s
appraisal produces a more accurate valuation and should be accepted. Table III-F-4 provides a
summary of the components of CSXT’s land valuation.

Table III-F-4

Component of Valuation 2008 Value 2010 Value
TPI Fee Simple Land Value $ - $  3,462,700,000
Less: TPI Value for Sites CSXT Visited $ - | $(1,775,273,132)
Plus: CSXT Fee Simple Land Value- Lines also
valued by TPI $ 2,811,861,619 $ -
Plus: CSXT Fee Simple Land Value- Lines not valued

by TPI
TPIRR Fee Simple Land Value

74,064,154
2,915,477,000

1,687,426,868

Plus: Land for Communications Facilities

31,900,000
767,377,035
Plus: Cost of Easements 18,443,818
Less: Fee Simple Land Value for Easement Areas (52,263,691) $ (615,171,781)

$
$
$
Plus: Land for Yards & Other Support Facilities § 659,010,812
$
$
$

Net Land Valuation for TPI Stand Alone Railroad 3,540,667,939 $ 1,871,532,122

2. Roadbed Preparation

The roadbed preparation section of the CSXT Reply is sponsored by CSXT witnesses

Michael Baranowski, Paul Bobby, Patrick Bryant, and Robert Phillips. Mr. Baranowski is a

2 Values as of 2008 are included directly into the DCF and are not indexed. Values as of 2010
are indexed based upon TPI’s methodology.
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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 a Project Manager with STV, a firm offering engineering, architectural, planning,
design, environmental, and construction management services. He has worked on a number of
railroad construction projects and has participated in design of rail roadway and track alignment,
cost estimation, and the development of construction staging plans. Mr. Bryant is a Civil
Engineer with STV and has more than 20 years of experience in rail, roadway, highway, and
bridge design and construction. He has worked as a Rail Engineer on several rail projects for
UP, KCS, NS, and CSXT. Mr. Phillips is Vice 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.

TPI made several fundamental errors and omissions in calculating roadbed preparation
costs that result in an understatement of those road property investment costs for the TPIRR. In
this section CSXT identifies and explains the problems with TPI’s opening roadbed preparation
cost evidence and explains the bases for its proposed corrections. A summary comparison of
CSXT's roadbed preparation costs with those submitted in TPI's opening evidence is presented in

Table III-F-5."

13 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "Summary."
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TPIRR Earthwork Quantities
TPIRR Roadbed Preparation Costs CSXT Reply

Category TPI Open CSXT Reply Difference

1 | Clearing & Grubbing $97,568 $154,018 $56,450
2 | Earthwork

a) Common $679,312 $2,199,806 $1,520,494

b) Loose Rock $405,257 $451,457 $46,200

¢) Solid Rock $1,053,457 $1,126,700 $73,243

d) Borrow $792,769 $891,737 $98,968

e) Land for Waste Excavation $215,642 $532,284 $316,642

f) Total $3,146,437 $5,201,984 $2,055,547
3 | Drainage

a) Lateral Drainage $69,355 $69,918 $563
4 | Culverts $124,892 $136,637 $11,745
5 | Retaining Walls $223,901 $311,120 $87,219
6 | Rip Rap $76,796 $77,921 $1,125
7 | Relocation of Utilities $738 $738 $0
8 | Topsoil Placement / Seeding $1,476 $1,476 $0
9 | Surfacing for Detour Roads $4,333 $4,333 $0
10 | Environmental Compliance $890 $890 $0
11 | Subgrade Preparation $0 $75,158 $75,158
12 | Fine Grading $0 $104,666 $104,666
13 | Total $3,746,386 $6,138,859 $2,392,473

Source: CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx"

a. The Small Atypical Trestle Hollow Project Cannot be Used to
Estimate Roadbed Preparation Costs for a 7000-mile Class I

Railroad.

AN Aaaaly
IVIULLE

Q

to well-established Board precedent favoring the use of R.S. Means construction costs data for

common earthwork excavation, clearing and grubbing, and seeding, TPI instead proposes to base

all of these costs on a single atypical, 1.3 mile line relocation project in rural Tennessee, and
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extrapolate them to the entire 6,866 route-mile TPIRR.™ The small, unrepresentative line
relocation project on which TPI relies, the "Trestle Hollow Project” conducted for the South
Central Tennessee Railroad near Centerville, Tennessee, is not even located along any portion of
the CSXT network replicated on the TPIRR.

i STB Precedents Compel Rejection of TPI’s Proposed
Use of Trestle Hollow Project Costs in this Case.

The Board’s recent decisions in the DuPont and SunBelt cases foreclose TPI’s identical
argument regarding the Trestle Hollow Project in this case. In DuPont and SunBelt, the Board
squarely rejected the use of the very same small atypical project as the basis for earthwork unit
costs. See DuPont, STB Docket No. 42125, at 146-49; SunBelt, STB Docket No. 42130, at 105-
108. Using the same consultant, witness, and counsel representing TPI in this case, the
complainant in DuPont sought to extrapolate costs from the very same short Trestle Hollow
project to a SARR of approximately the same size and geographic scope as the TPIRR. See id.
The Board rejected the complainant’s request that it rely on the inapposite Trestle Hollow work,
concluding:

The size, scope, and geographic and topographic diversity of the

[SARR] make the use of Means more appropriate than the
extrapolation of costs from a single project.

DuPont, STB Docket No. 42125, at 149 (adopting R.S. Means costs proposed by defendant
carrier).

Complainants in SunBelt attempted to apply the Trestle Hollow costs to a much smaller
SARR, and the Board again rejected Complainant’s attempt to extrapolate from a small atypical

project to a larger rail system. SunBelt, STB Docket No. 42130, at 107. For present purposes,

1% As discussed in Section III-F-3, TPI also inappropriately relies on this isolated,
unrepresentative project for sub-ballast costs.
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the DuPont and SunBelt cases are indistinguishable from the present case. The TPIRR is roughly
the same size as the SARR in DuPont, and far larger and more geographically dispersed than the
SARR in SunBelt. TPI offers no meaningful arguments or evidence to distinguish its Trestle
Hollow-based argument in this case from the same approach the Board rejected in DuPont and
SunBelt. The Board’s analysis and conclusion in DuPont and SunBelt apply equally to this case,
and compel the same result—TPI’s unrealistic and inapposite unit costs for roadbed preparation
should be rejected and the Board should adopt the R.S. Means costs presented by CSXT.

ii. Further Reasons Trestle Hollow Costs Cannot Be Used
for the TPIRR.

The following discussion further demonstrates that a long line of Board precedent and the
radically different parameters and nature of (1) the Trestle Hollow project from (2) the
construction of the nearly 7,000-mile TPIRR require rejection of the costs proffered by TPI and
adoption of the R.S. Means-based cost evidence presented by CSXT in this Reply.

The Board has long applied R.S. Means national cost data 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, 4 S.T.B. at 800. In Duke/CSXT, the
Board relied on R.S. Means costs. Duke/CSXT, 7 S.T.B. at 171; see also CP&L, 7 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."* Most recently, and directly on point, the Board repeatedly rejected the very same Trestle

13 See also West Texas, 1 S.T.B. at 704 (accepting Complainant's “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 v.
Montana, 6 S.T.B. 286, 305, n.26 (applying Complainant's unit cost for excavation, based on
R.S. Means); TMPA I, 6 S.T.B. at 705 (using Complainant's culvert costs estimate based on R.S.
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Hollow evidence and adopted R.S. Means costs. See DuPont, STB Docket No. 42125, at 149;
SunBelt, STB Docket No. 42130, at 105.

TPI erroneously claimed the Board's 2007 decision in WFA I and its 2011 decision in
AEPCO support TPT’s twice rejected approach of using a small, short-line project that is
unrelated to the SARR network as the basis for earthwork unit costs for construction of a very
large SARR.'® In WFA I, 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 miles,'’ the BNSF's Orin line
comprised the majority of the actual route replicated and traversed by the relatively short 218
mile SARR proffered by complainants in WFA 1 ¥ 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 I, STB Docket No. 42088, at 86. Unlike the evidence and circumstances

Means); Duke/CSXT, 7 S.T.B. at 479 (complainant's unit cost for blasting, based on R.S. Means,
is used); Xcel, 7 S.T.B. at 616 (R.S. Means is "a set of nationwide standardized unit costs that is
often relied upon in SAC cases to estimate construction costs."); Id. at 677 ("Xcel's common
excavation costs are supported by Means ... Xcel's cost figures for common excavation are used
here ... Xcel's equipment specifications are used here because they are supported by Means");
Arizona Pub. Serv. Co. v. Atchison, Topeka & Santa Fe Ry. Co., STB Docket No. 41185, at 27
(served July 27, 1997) (accepting Complainant's R.S. Means-based index); WFA I, STB Docket
No. 42088, at 86 (applying Complainant's R.S. Means-based excavation costs); Id. at 86-87
(accepting Complainant's "Means costs for ‘drilling and blasting ... and ‘bulk drilling and
blasting’"); AEP Texas II, 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's unit costs for
clearing as the best evidence of record. We use the agreed-upon grubbing unit costs.").

' See TPI Opening I1I-F-13 to III-F-14.

'7 The BNSF Orin Line extends generally from MP 0 near Donkey Creek, WY to MP 126.2 at
Orin Junction, WY. See CSXT Reply WP "BNSF Orin Line.pdf."

'* See WFA I, STB Docket No. 42088, at 25-26, 81-82. The Shawnee-to-Walker construction
project comprised 14 miles of the 126 mile Orin line. See CSXT Reply WP "UP and BNSF
AEPCO Public Reply Excerpt — Project Miles.pdf."

HI-F-19



PUBLIC VERSION

in WFA I, (1) the Trestle Hollow Project was not constructed by CSXT and is not part of the
CSXT or TPIRR system; (2) the Trestle Hollow project was tiny in size and scope in comparison
to the TPIRR; and (3) Defendant CSXT does not accept the use of Trestle Hollow costs.

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 77 miles on
the Orin and Hereford Subdivisions, based upon actual construction cost documents and
materials produced by BNSF in discovery. Unlike AEPCO 201, the Trestle Hollow Project short
line is not a project on the lines of the defendant carrier. Indeed, Trestle Hollow is not even a
project on a Class I railroad like the TPIRR.

In both WFA I and AEPCO 2011, due primarily to the projects’ proximity to the route
being replicated by the SARR and the fact that the proffered costs were from larger projects
conducted by the defendant itself on a Class I railroad system, the Board accepted the use of
defendant railroads’ own actual experience and costs for common excavation for estimating
SARR common excavation costs."’ Neither WFA I nor AEPCO 2011 provides any basis for
using the costs of a small project on a foreign short-line as the basis for calculating the costs of
constructing a SARR that purports to replicate the core of a Class I carrier’s network. The
projects used to derive construction costs for both WFA I and AEPCO 2011 were far larger than
the 7,000 feet Trestle Hollow Project, 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 TPI
in its opening evidence are not those of the incumbent carrier on the SARR route as in WFA [

and AEPCO 2011. TPI, instead, attempts to extrapolate costs from a small, and atypical short-

19 See WFA I, STB Docket No. 42088, at 86 (explaining that the parties agreed on the cost for
common excavation); Joint Reply Evidence and Argument of Defendants BNSF Railway Co.
and Union Pacific Railroad Co., Arizona Elec. Power Coop., Inc. v. BNSF Ry. Co. & Union Pac.
R.R. Co., STB Docket No. 42113, at III-F-22 (May 7, 2010).
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line construction project on the South Central Tennessee Railroad in middle Tennessee. The
size, scope, and range of different conditions encountered by the TPIRR make it much more
suited to use of R.S. Means average costs than to extrapolation from any single project—
particularly gross extrapolation from a small, atypical project like Trestle Hollow, which was
conducted on a short-line not replicated by the TPIRR.

Even if it were otherwise appropriate to extrapolate unit costs for a 7,000 foot short-line
relocation project to a nearly 7,000 mile SARR—and as the Board held in DuPont and SunBelt,
it is not—there are many reasons that the South Central Tennessee Railroad's purported costs on
a construction project that was not even located on lines replicated by the TPIRR are not

applicable, reliable, or appropriate estimates for this case:

. Even if TPI's very low unit price for mass excavation in the small Trestle Hollow
Project were otherwise accurate for that particular project, CSXT’s Engineering
Experts have determined the project's unit price is a function of high
concentration of excavation volumes within a small geographic area. According
to workpapers and plan documents provided by TPI, Phase 1 of the Trestle
Hollow Project, upon which TPI based its unit prices, involved 636,102 cubic
yards of excavation, or nearly one-half million cubic yards per mile.?

J Total earthwork proposed by TPI for construction of the TPIRR including
common, loose, solid rock excavation, and borrow would average less than
75,000 cubic yards per mile,”' only 15.6 percent of the excavation cubic yards per
mile in the Trestle Hollow Project (using TPI's volume assumption). Common
excavation volume posited by TPI for the TPIRR averages slightly more than
44,000 cubic yards per mile*” or just 9.2 percent of the Trestle Hollow Project
excavation cubic yards. The economies realized by the Trestle Hollow Project
contractor from conducting all of its work in a small concentrated area would not
be available to the TPIRR contractors. CSXT's Engineering Experts have
determined that those economies likely were realized through shorter equipment

20 See TPI Op. WP “5070 Full Set.pdf,” at 5 showing Phase 1 project excavation quantities of
636,102 cubic yards.

21 See TPI Op. WP "TPIRR Open Grading xlsx," Tab "EW Costs," cell E330 divided by Tab
"CY Grad by seg," cell H321.

22 See TPI Op. WP "TPIRR Open Grading xlIsx,"” Tab "EW Costs," cell L330 divided by Tab "CY
Grad by seg," cell H321.
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cycles for excavating and transporting materials along the right of way, which
tremendously increases the productivity of the manpower and equipment.”

e TPI asserts that the Trestle Hollow project was challenging due to hilly terrain
and that some of its bid unit prices are conservative.* In fact based on their
review of aerial photography of the area® and documents provided in TPI's
workpapers, CSXT's Engineering Experts determined there is no evidence that the
Trestle Hollow project was particularly complicated or unusually challenging. It
simply involved moving high volumes of materials very short distances.

° Grading contractors working on the Trestle Hollow Project had the significant
cost-saving advantages of a wide right-of-way that provided ample width for
vehicle turning; inadvertent over-excavation; and haul roads adjacent to the
roadbed under construction. TPI’s Trestle Hollow Project construction plans
show ROW widths varied from 300’ to 400°.° TPI's case-in-chief presented on
Opening limited TPIRR rights-of-way widths to 75 feet and 100 feet, which
would constrain grading operations significantly, because equipment operators
would be required to exercise special care not to encroach on adjacent propetties,
and equipment would be allowed less mobility, thereby reducing productivity.”’
Moreover, the lack of hauling roads along the TPIRR right-of-way would force its
construction haulers to use the railroad roadbed during construction, thereby
further reducing equipment productivity.

o The Trestle Hollow Project required that less than 20% of excavated materials be
reused as embankment and that over 80% of the excavation would be wasted.”®
In contrast, TPI’s opening evidence specifies that 70% of excavated materials
would bear the added cost of being placed in the right of way, compacted and
shaped ?9s embankment, while it assumed only 30% of all excavation would be
wasted.

° According to the soil boring reports prepared by Qore Property Sciences and
provided by TPI as part of the overall bid package on the Trestle Hollow Project,

23 As an example, R.S. Means data show that Hauling unit costs increase as haul distance
increases (directly related). See CSXT Reply WP “R.S. Means increase.pdf.”

24 -
See TPI Opening 11I-F-15.

25 See TP1 Op. WPs "Aerial_Photos #1.pdf” and "Industrial Map.pdf” in Trestle Hollow Pictures
subfolder. These pictures show easy access to a major highway and that the area appears to have
been partly clear cut by previous logging.

26 See TPI Op. WP "5070 Full Set.pdf.”
*T See TPI Opening III-F-3.

28 See TP1 Op. WP “5070 Full Set.pdf” page 5 showing project excavation quantities of 636,102
cubic yards of which 122,924 cubic yards, or 19.3% are placed on right of way.

%% See TP1 Opening I11-F-18.
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the in-situ moisture contents of the soils tested at the project site were nearly
optimal.*® Thjs means little, if any, additional watering or drying was needed for
compaction. Encountering soils with such optimal moisture content is atypical
and, as explained below, quite unlikely for the majority of the terrain traversed by
the TPIRR. CSXT’s Engineering Experts used Web Soil Survey (“WSS”), to
analyze the soils along the TPIRR to estimate its moisture content. Of the 250
grading segments along the TPIRR, 77 were found to be outside the optimum
moisture content level and would require either additional water to achieve
specified compaction or drying of material before compaction.’! See infra 11I-F-
2-c-ii~(h).

. The Trestle Hollow project site is situated along the east side of Trestle Hollow, a
small northeast trending valley in the Indian Creek drainage near Centerville, TN.
The project is situated entirely within the Highland Rim physiographic section of
the Interior Low Plateaus province, which in turn is part of the larger Interior
Plains physiographic division. With the exception of a few broad stream bottoms,
the land in the Highland Rim section is characterized by ridges and valleys with a
few fairly low hills. In contrast, the TPIRR route traverses three physiographic
divisions, nine physiographic provinces, and 29 physiographic sections. Terrains
in these physiographic sections vary from coastal lowlands with swamps to
rugged mountain ranges.

As summarized above, the earthwork excavation experienced on the Trestle Hollow
Project is not at all representative of the common excavation that would be encountered by the
TPIRR.

iii. TPI's Fabricated Rationale.

In an effort to avoid the use of actual costs that CSXT has actually incurred for earthwork
activities, TPI complained that CSXT produced in discovery only a limited volume of documents
containing earthwork cost information.*? TPI further claimed that because the documents relate
to projects involving additions or modifications to existing track and rights of way adjacent to

active tracks, and not new line construction, the Board should reject CSXT's actual costs as not

%0 See TPI Op. WP "Trestle Hollow Specifications.pdf,” at 226 — "Report of Geotechnical
Exploration Services."

31 See CSXT Reply WP "STATSGO2_GIS_Soils TPIRR with Water Content.xlsx" and CSXT
Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “EW Cost.”

32 See TPI Opening III-F-14.
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representative of the costs of constructing the TPIRR, which would replicate CSXT lines.”> But
TPI makes no attempt to explain how the actual project costs that CSXT produced in discovery
are distinguishable from those it touts as reliable from WFA4 I and AEPCO 2011. The BNSF
projects whose costs the Board accepted in those cases similarly involved additions or
modifications to existing track and rights of way adjacent to active tracks. The salient difference
is rail roadbed construction costs more in the East than in the western areas at issue in the cases
TPI cites—the actual western railroad project costs used in WFA I and AEPCO 2011 do not
reflect the higher actual cost of constructing railroad roadbed in the east.

TPTI's rejection of CSXT’s actual roadbed construction projects is unfounded. In response
to TPI's requests in two rounds of discovery related to earthwork costs, CSXT identified
Authorizations for Expenditure ("AFE") for all CSXT track construction projects completed
during the time period from 2000 through June 2013.** The CSXT AFE list included
information for 2,197 separate AFEs covering more than $1.8 billion of CSXT capital
expenditures for track construction during the relevant period.>> TPI selected 51 AFEs from the
list provided by CSXT for detailed review.*® Fourteen of the AFEs selected by TPI included
earthwork activities, for which CSXT provided detailed contractor invoices in addition to other

project and expenditure details. An additional eighteen earthwork projects were documented in

33 See id.

3 The first discovery round initially included AFEs between 2007 and 2010, and was
supplemented to include track construction AFEs between 2000 and 2006. The second discovery
round included AFEs between 2011 to 2013.

35 See CSXT Reply WP “AFE List.xlsx.”

36 See T. Crowley Letter to J. Moreno (Aug. 26, 2010) and J. Moreno Email to M. Warren (Oct.
7,2013).
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engineering contracts requested by TPL*” During the update of discovery materials in 2013,

CSXT identified three additional track construction projects included on the list provided to TPI

in the second round of discovery that contained earthwork activities.’® CSXT gathered detailed

contractor invoices for those projects and produced them to TPL* Table I1I-F-6 summarizes the

earthwork- related AFE detail CSXT provided to TPI in discovery.

Table I1I-F-6
Summary of Earthwork Costs From CSXT AFEs and Engineering Contracts

Produced to TPI
Engineering
AFEs Contracts
Track Track Including with
Construction | Construction | Earthwork Earthwork
AFEs AFEs Cost Cost
Discovery: Period: Listed: Requested: | Information: | Information:
First 2000-2006 444 36 10 12
First Supplemental 2007-2010 1462 0 0 0
Second 2010-2013 291 15 4 6
Total Requested by TPI 2197 51 14 18
CSXT Additions in Second
Discovery 3 0
Total Projects in Discovery with Earthwork Cost Information: 35

Source: CSXT Reply WP "CSXT Actual Earthwork Costs.xlsx"

Overall, CSXT produced detailed cost information—including contractor invoices—for

all of the above thirty-five grading projects. Overall these projects included nearly 1.3 million

cubic yards of earthwork associated with the construction of 64 miles of track. Sixteen of these

T TPI requested these in RFP 98. See CSXT Reply WP “CSX Actual Earthwork Costs.xlsx,”

Tab “Table 1.”

3% See CSXT Reply WP “CSX Actual Earthwork Costs.xlsx,” Tab “Table 1.”

3% TP objected to CSXT providing information on these five projects on the basis it may have
cherry-picked favorable cost information. See J. Moreno Letter to M. Warren (Nov. 12, 2013).
Even absent these projects CSXT still produced information for 30 grading projects. Moreover,
as demonstrated below, the five projects CSXT selected have lower costs than those selected by

TPL
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projects involved over 20,000 cubic yards each, and six were over 60,000 cubic yards. TPI
ignored the costs from all of these projects.*” TPI has not described the criteria it evaluated in
reaching its conclusion that the actual CSXT projects were unfit for its purposes, nor did it seek
to review any additional CSXT projects after reaching this conclusion. Table III-F-7 summarizes

the relevant details of the earthwork costs for CSXT earthwork projects provided to TPI:

“ TPI Opening III-F-14.
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Table III-F-7
Summary of Earthwork Costs From CSXT AFEs and Engineering Contracts

Produced to TPI
Details Miles Cubic Yards
AFE Discovery | Grading | Unclassifi | Emban Rock
Project ed/ kment / | Excavatio Total
Track | Common Fill n
Miles
A32943 First - TPI 1.89 55,000 - - 55,000
A37256 First - TPI 1.62 3,000 4,050 - 7,050
A37260 First - TPI 1.44 1,000 2,000 - 3,000
A37261 First - TPI 1.42 1,800 - - 1,800
A37298 First - TPI 1.55 3,400 - - 3,400
A37600 First - TPI 0.30 620 832 - 1,452
A38166 First - TPI 1.90 4,222 6,333 - 10,555
A38167 First - TPI 1.20 6,000 15,000 - 21,000
A39515 First - TPI na 51,394 4,636 28,843 | 84,873
C20257 First - TPI na 5,459 - - 5,459
IMG First - TPI 1.33 85,650 - 5,800 | 91,450
Polivka First - TPI 3.10 41,900 1,900 10 43,810
A29323 First - TPI 1.10 3,455 3,501 - 6,956
A31914 First - TPI 1.89 16,202 | 30,891 - 47,093
A31929 First - TPI 4.17 36,563 | 34,121 - 70,684
A32416 First - TPI na 58,307 | 12,082 - 70,389
A32889 First - TPI 0.43 25,645 - - 25,645
A32912 First - TPI 2.90 19,385 - - 19,385
A36040 First - TPI 1.70 15,230 | 25,270 - 40,500
A36801 First - TPI 2.25 126,730 | 26,432 - 153,162
A37672 First - TPI 3.30 4,790 5,920 - 10,710
A38702 First - TPI 0.38 11,000 - - 11,000
Polivka2 Second - TPI 1.37 48,000 - 50 48,050
A39359 Second - TPI 0.21 700 - - 700
a40239 Second - TPI na 9,200 6,000 325 15,525
A41707 Second - TPI 1.80 10,800 4,700 - 15,500
A41713 Second - TPI 2.27 7,794 9,604 - 17,398
A41876 Second - TPI na 1,137 1,646 - 2,783
A39788 Second - TPI 0.20 5,150 - 800 5,950
A40306 Second - TPI 3.18 35,668 6,268 - 41,936
A41530 Second - TPI 7.60 54,367 | 27,413 100 81,880
A41668 Second - TPI 1.89 18,690 | 39438 | 18,267 | 76,395
A39747 CSXT Added 4.17 112,400 | 48,100 | 17,000 | 177,500
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Details Miles Cubic Yards
AFE Discovery | Grading | Unclassifi | Emban Rock
Project ed/ kment / | Excavatio Total
Track | Common | Fill n ot
Miles
A39855 CSXT Added 7.40 11,000 1,000 - 12,000
A41422 CSXT Added na 187 - - 187
Earthwork Quantities
All Projects 63.97 891,845 | 317,13 | 71,195 | 1,280,17
Less CSXT Added 52.40 768,258 | 268,03 | 54,195 |1,090,49
Earthwork Unit Costs (Weighted Average, Indexed to 2010)
All Projects $9.37 $8.78 $14.28 | $9.50
Less CSXT Added $9.88 $8.93 $13.11 | $9.80

Source: CSXT Reply WP "CSXT Actual Earthwork Costs.xlsx"

TPI failed to acknowledge the real reason it seeks to dismiss CSXT's real-world

earthwork unit costs—that those actual costs are well above those of the unrepresentative Trestle

Hollow Project and well above earthwork costs developed from R.S. Means construction cost

data, upon which most Board decisions have relied.*! Below Table III-F-8compares the

earthwork costs actually incurred by CSXT in the AFEs and engineering contracts produced to

TPI (indexed to 2010 levels) with the Trestle Hollow Project costs proffered by TPI.

" See, e.g., FMC, 4 S.T.B. at 800; WP&L, 5 S.T.B. at 1020, n.147; Duke/CSX, 7 S.T.B. at 171;
CP&L, 7S.T.B. at 310; Xcel, 7 S.T.B. at 616; Otter Tail, STB Docket No. 42071, at D-11.
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Table I1I-F-8

Comparison of Actual Earthwork
Project Costs Per Cubic Yard

$9.22 59.50

51.79

SCTRA Trestle Hollow  CSX Projects (excl, rock cut) CSX Projects (incl. rock cut) |
Source: CSXT Reply WP "CSXT Actual Earthwork Costs.xlsx"

As Table I1I-F-8 shows, the Trestle Hollow Project costs are far out of line with CSXT's
actual earthwork project experience.

The CSXT AFE documents do not in all cases provide separate unit costs for common,
loose rock or solid rock excavation so the cost per cubic yard reflected in Table III-F-7 are the
average cost for all categories of earthwork in each of the representative projects. In SAC cases,
earthwork quantities typically are separated into individual classifications of common
‘excavation, loose rock excavation, solid rock excavation, and borrow.* In order to evaluate the
reasonableness of the TPIRR earthwork unit costs, it is useful to compare the overall project cost
per cubic yard from the CSXT AFEs and engineering contracts to the overall average TPIRR
earthwork costs. Table III-F-9 below compares (i) the average TPIRR cost per cubic yard for
common, loose rock and solid rock excavation and borrow from TPI's opening evidence, which
includes use of the Trestle Hollow Project unit cost for common excavation to (ii) TPI's average

TPIRR cost per cubic yard if, as in past cases, TPI's costs were calculated using R.S. Means for

2 See, e.g., Xcel, 7 S.T.B. at 676.
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all earthwork costs. (i.e., if R.S. Means unit costs were substituted for the Trestle Hollow project-
based costs TPI inserted in its opening evidence).

Table-III-F-9

Comparison of Actual Earthwork Project
Costs and DRR Average Earthwork Cost Per
Cubic Yardsg22 -
$8.51
5572
TPIRR Opening TPIRR Average CSX Projects (excl.  CSX Projects (incl.
Average Earthwork  Earthwork Cost rock cut) rock cut)
Cost Using All Means
Costs

Source: CSXT Reply WP "CSXT Actual Earthwork Costs.xlsx."

Table III-F-9 shows that even when R.S. Means is used to develop the TPIRR cost for
common excavation, the overall earthwork average project cost for the TPIRR would remain
well below CSXT's actual costs in the AFEs provided to TPI in discovery. This is because the
Trestle Hollow Project costs assumed by TPI for TPIRR common excavation are unrealistically
low outliers that produce average TPIRR earthwork costs that are a fraction of the costs actually
incurred by CSXT for earthwork for the AFE projects produced to TPI in discovery.” Table I1I-

F-9 shows that composite TPIRR costs using R.S. Means cost data for common excavation costs,

3 As Table I1I-F-9 shows, TPI average cost for all TPIRR earthwork activities is only slightly
higher than the Board-accepted, R.S. Means-derived unit price for common excavation alone.
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while still conservatively lower than the CSXT actual experience, are more in line with
reasonable, achievable costs on a more typical railroad construction project.

b. 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 areas having primarily smaller brush and few trees. This
entails using a rake to cut the brush, and stockpiling the cut material. The stockpiled brush is
then loaded into trucks and hauled to a waste site. The second type is clearing areas with more
and/or larger trees, a 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
4

primarily covered with brush and smaller vegetation.*

i Clearing and Grubbing Quantities and Costs

CSXT accepts TPI's proposed method of determining clearing quantities and grubbing
quantities and the resulting clearing and grubbing quantities.** However, CSXT rejects TPI's
proffered clearing and grubbing unit costs. In past cases, clearing and grubbing costs have been
split into two separate categories—those for acreage containing trees that require both the
clearing of trees and the grubbing of stumps and those for land without trees that require only

light clearing to remove and dispose of brush.*® Here, TPI applied a combined clearing and

“ See CSXT Reply WP "WP III-F-2-a. Clearing and Grubbing Diagram.pdf”’ (showing what is
cleared, and what is grubbed).

% See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "Other Items.”
% See, e.g., AEPCO 2011, STB Docket No. 42113, at 83.
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grubbing unit cost of $2,155.46 per acre based upon the Trestle Hollow Project. As CSXT
explained in detail in Section IlI-F-2-a, the Trestle Hollow Project is not comparable—in scale,
scope, topography, rock and soil conditions, and other conditions and parameters—to the areas
traversed by the far-flung TPIRR system.

In its Decisions in DuPont and SunBelt, the Board rejected use of clearing and grubbing
costs derived from the Trestle Hollow Project by complainants in those proceedings. DuPont,
STB Docket No. 42125, at 150; SunBelt, STB Docket No. 42130, at 108. Here, as complainants
did in DuPont and SunBelt, TPI attempts to justify the use of a 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."
TPI Opening III-F-9. Although not all TPIRR land would require grubbing, TPI's workpapers
show its approach is not conservative. TPI’s own documents show that the total cost it proposed
based on Trestle Hollow unit costs is lower than those costs would have been had TPI used its
own calculations of R.S. Means-based unit cost.*’ Overall, use of the R.S. Means derived unit
costs would yield clearing and grubbing costs 51% higher than the cost relied upon by TPL*®
This substantial divergence from the R.S. Means data is far from “conservative.”

TPI's opening workpapers show that it did develop separate "alternative" costs for
clearing and grubbing, using the R.S. Means Handbook.* The R.S. Means Handbook provides a

"sel of nationwide standardized unit costs, adjusted fot localities, used to estimate the cost of

47 See TPI Op. WP "TPIRR Open Grading xlsx," Tab "Other Items," cell AA337 & cell AA356.
* ($147,028.379 - $97,554,410/897,554.410 =51%)

¥ See TPI Op. WP "TPIRR Open Grading.xlsx," Tab "Unit Costs," Rows 122 through 132.
Specifically TPI 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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construction” that has long been accepted by the Board in SAC cases. See, e.g., CP&I, 7 S.T.B.
at 310; Duke/NS, 7 S.T.B. at 171, n.99; DuPont, STB Docket NO. 42125, at 147, n.411.
Although TPI decided not to use its R.S. Means-based costs to develop its final TPIRR clearing
and grubbing costs, the TPI workpapers nonetheless show most of the relevant R.S. Means unit
costs required for clearing and grubbing activities.*

Further, TPI 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 TPIRR. The limited supporting documents provided by TPI
for the Trestle Hollow Project unit costs account for a mere 30 acres and a unit cost of $2,000 per
acre.”’ The documents furnished by TPI do not differentiate between areas that may have been
only cleared versus areas that were both cleared and grubbed. Because clearing alone is less
expensive than clearing and grubbing, a project with relatively greater area requiring only
clearing would have substantially lower costs than one area requiring both clearing and grubbing.
The Board rejected this exact same approach using the same vague indefinite Trestle Hollow
comparison in both DuPont and SunBelt. See DuPont, STB Docket No. 42125, at 150; SunBelt,
STB Docket No. 42130, at 107.

In contrast to Trestle Hollow, the ICC Engineering Reports used to develop clearing and
grubbing quantities clearly delineate areas along valuation section that were only cleared and
areas that were both cleared and grubbed.”> Without information identifying the ratio of clearing
only versus clearing and grubbing from the Trestle Hollow Project—which TPI did not

provide— it is impossible to determine if the undifferentiated unit cost from Trestle Hollow is

50
id.
5! See TPI Op. WP "Trestle Hollow Project Cost Sheet.pdf."
52 See TPI Op. WP "TPIRR Open Gradingxlsx," Tab "Eng Rpt Input,” Columns AS and AV.
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appropriate to estimate costs of clearing operations and clearing and grubbing operations along
the nearly 7,000-mile TPIRR. Consistent with DuPont, SunBelt, and other precedents, the Board
should reject the undifferentiated clearing and grubbing costs proffered by TPI and adopt the
separate R.S. Means-based costs for cach activity presented by CSXT below.

ii. Cost for Acres Requiring Both Clearing and Grubbing

For land with trees that would require both clearing and grubbing, CSXT rejects TPI's
proposed use of the Trestle Hollow Project as the source for TPIRR clearing and grubbing unit
costs and adopts TPI's alternative R.S. Means-based approaches set forth in TPI's workpapers.’ 3
This method develops separate unit costs for clearing, $5,762.65 per acre, based on the R.S.
Means cost for cutting and chipping trees up to twelve inches in diameter™* and for grubbing,
$3,833.63 per acre, based on the R.S. Means cost for grubbing and removing stumps.>

CSXT's 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 for
grubbing); CP&L, 7 S.T.B. at 310 (same). CSXT's Reply Evidence applies these unit costs to
the TPIRR acres requiring both clearing and grubbing.56 This method is consistent with that
accepted by the Board in DuPont and SunBelt. See DuPont, STB Docket No. 42125, at 149-50;
SunBelt, STB Docket No. 42130, at 108.

jil. Costs for Acres Requiring Only Clearing

The alternative R.S. Means-based clearing and grubbing units costs developed, hut not

used by TPI include a unit cost of $272.51 per acre for areas that require clearing, but not

5 See TPI Op. WP "TPIRR Open Grading.xlIsx," Tab "Unit Costs," Rows 125 through 129.
>* See TPI Op. WP "TPIRR Open Grading xlsx," Tab "Unit Costs," Rows 131 through 132.
>> See TPI Op. WP TPIRR Open Grading.xlsx," Tab "Unit Costs."

% See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlIsx," Tab "Other Items," Columns
Y through AE.
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grubbing. CSXT applies TPI’s R.S. Means-based cost for clearing and applies it to the TPIRR
acreages requiring only clearing.
c. Earthwork

CSXT accepts TPI's general method of determining earthwork quantities from the ICC
Engineering Reports (sometimes referred to hereinafter as the “Engineering Reports”).
However, TPI made a number of errors in identifying and using the relevant quantities from the
Engineering Reports as explained below. CSXT rejects TPI's unit costs for earthwork
excavation and land for waste sites. CSXT also corrects TPI's failure to include earthwork costs
for certain TPIRR segments in which CSXT has an ownership interest, but TPI erroneously
treated them as trackage rights segments. CSXT’s Engineering Experts also have adjusted
earthwork unit costs to match the R.S. Means reported unit costs for haulage. Finally, CSXT has
added costs for finished grading that are not otherwise captured anywhere in TPIRR earthwork
costs.

i Earthwork Quantities from ICC Engineering Reports

CSXT accepts TPI's assignment of valuation sections to the TPIRR route and accepts
TPI’s method of calculating earthwork quantities by valuation section. CSXT also accepts TPI's
designation of adverse terrain along the TPIRR route. CSXT identified and corrected a number
of input errors made by TPI when recording ICC Engineering Report quantities. These errors
generally consist of minor omissions, incorrect assignments of earthwork categories and simple
transposition errors.”’ There is, however, one large error that resulted in a significant
understatement of TPIRR earthwork costs. Specifically, TPI treated most of the cubic yards of

slag identified in the Engineering Reports as “common excavation.” CSXT’s Engineering

57 See CSXT Reply WP “TPIRR Open Grading CSXT Reply,” Tab “Eng Rep Input."
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Experts conclude this is an erroneous miscategorization for a number of reasons. First, slag does
not occur naturally. Instead, it is a stony waste matter separated from metals during the smelting
or refining of ore.”® Thus, it is unlikely that significant deposits of slag requiring excavation
were encountered during the initial construction of the lines being replaced by the TPIRR.
Second, according to the National Slag Association, the use of steel slag as an aggregate is a
standard practice in many jurisdictions, with applications that include its use in granular base,
embankments, engineered fill, highway shoulders, and hot mix asphalt pavement.’ ? Ttis
therefore entirely consistent and reasonable to find that the builders of the lines replicated by the
TPIRR sometimes used slag as a material for railroad embankments. Third, slag quantities are
generally reported in a section of the Engineering Reports that records quantities of materials
added to the roadbed (not part of common excavation) such as rip rap.% Fourth, the vast
majority of the slag quantities recorded in the Engineering Reports are in valuation sections
proximate to Pittsburgh, PA where steel mills once generally abounded. Based on the foregoing,
CSXT’s Engineering Experts believe TPI erroneously includes slag quantities with common

excavation and have corrected TPI’s error by including slag with other borrow quantities.

%8 Oxford Dictionaries, “Slag,”
http://www.oxforddictionaries.com/us/definition/american_english/slag (last visited July 15,
2014).

% National Slag Ass’n, “Common Uses for Slag,” http://www.nationalslag.org/common-uses-
slag (last visited July 15, 2014).

% Generally, the practice of the Engineering Reports was to record all of the materials
excavated—common, loose rock and solid rock—before team and train overhaul. After
overhaul, the Engineering Reports next list materials that are typically placed in the roadbed—rip
rap being the best example. The slag in the Engineering Reports is reported after the overhaul
and typically within a line or two of reported rip rap quantities. Despite the similar treatment of
rip rap quantities and slag in the Engineering Reports, TPI did not classify rip rap quantities as
excavated materials.
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Correcting this error alone adds approximately 9,200,000 cubic yards to the TPIRR borrow
quantities and increases earthwork costs by approximately $91.0 million.*'

As outlined above, TPI made several other input errors from the ICC Engineering
Reports for earthwork quantities. Those errors are identified and corrected by CSXT’s
Engineering Experts in its Reply Workpapers.*

The errors found in TPI’s ICC Engineering Reports-based quantities input are

summarized in Table III-F-10 below:

61 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xls,” Tab “Eng Rep Input,” cells
M49, M132, M143, M144, and M145.

62 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “Eng Rep Input.”
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ICC Engineering Report Item TPI (Unit) | CSXT Difference
Reply (Unit)
(Unit)

Common Excavation - 9,275,503
350,649,619 | 341,374,116

Loose Rock Excavation 736
28,867,210 | 28,867,946

Solid Rock Excavation 2,070
65,140,565 | 65,142,635

Total Excavation -9,272,697
444,657,394 | 435,384,697

Common Embankment +9,364,623
25,190,656 | 34,555,279

Train Overhaul >5000, <10000 (CY1000) 17,100
92,855,822 | 92,872,922

Train Overhaul >10000, <25000 192,950

(CY1000) 225,663,890 | 225,856,840

Train Overhaul >25000, <55000 -

(CY1000) 117,545,350 | 117,545,350

Loose Rock Embankment 477,980
199,209 677,189

Borrow +9,855,909
53,604,354 | 63,460,263

Total or Rip Rap 19,529
1,782,763 1,802,292

CY of Masonry Total 401
980,752 981,153

Timber (MBM) Total 16,891 16,904 13

Timber Ties (Each) Total 136
119,244 119,380

Piling (LF) Total -
1,360,711 1,360,711

LF of Pipe Total 1,007
3,129,054 | 3,130,961

83 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xls,” Tab “Eng Rep Input”, Rows
205 to 206.
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ii. Other TPIRR Earthwork Quantities and Costs
(a) TPIRR Yards

CSXT accepts TPI’s yard earthwork quantities except where TPI failed to include
earthwork (as well other road property investments) for the Curtis Bay coal facility, classification
yards and for segments with partial CSXT ownership.

(b)  Curtis Bay Coal Facility

As explained in Section III-B-3-a, certain shippers included by TPI in its TPIRR traffic
group originate and terminate traffic at CSXT’s Curtis Bay Coal Trans-Shipment facility in
Baltimore, MD. TPI failed to include the costs for replacing this facility on the TPIRR. CSXT
has developed costs for the Curtis Bay Coal facility, including the associated coal piers, tracks,
conveyors, land and other necessary equipment. Details of the methodology used by CSXT’s
Engineering Experts to develop costs for this facility are set forth below.*

(c) Classification Yards — Hump Yards

TPI failed to account for costs to build embankments required for the “hump” in 12
TPIRR major classification yards, which are easily seen in Google Earth aerial views. CSXT
estimates that typical hump dimensions are approximately 1,200 feet in length and
approximately eight feet high. ® CSXT Engineering Experts have estimated the typical hump

approach to be approximately 400 feet in length with a two percent grade. The midsection of the

6% CSXT also developed TPIRR investment quantities and costs for earthwork, track
construction, bridges, and facilities for the Curtis Bay facility, using wherever applicable the
same methods, corrections, and adjustments CSXT used elsewhere for those elements. See
CSXT Reply WP “Curtis Bay Coal Pier.xls.”

65 See CSXT Reply WP “CSXT-Existing_Queensgate Classification Yard Hump 3D.pdf.”’
View of Queensgate Classification yard hump from isometric view (three dimensional Terrain
Feature) within Google Earth.
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hump would consist of a flat- 400 foot segment with a 24 foot wide roadbed and 1.5:1 side
slopes consistent with TPI specifications.

The total volume per typical hump is approximately 8,533 CY.*® The total volume of
borrow required to construct humps for the necessary TPIRR facilities is 102,400 CY.* CSXT
has adjusted TPIRR earthwork quantities and costs to correct TPI’s omission.

(d) Segments with Partial CSXT Ownership

As explained in Section III-B-1-c, for several line segments and associated facilities, TPI
erroneously assumed the TPIRR would operate trackage rights. Those line segments and
facilities actually are properties in which CSXT has an ownership interest. In stepping into the
shoes of CSXT, the TPIRR also would take on CSXT’s ownership interest, and be responsible
for its proportionate share of road property investment costs for those lines. CSXT’s
Engineering Experts have added earthwork quantities and costs for the line segments identified
in Section III-B-1-¢.®®

(e) Total Earthwork Quantities
The following table compares earthwork quantities proposed by TPI and the corrected

quantities developed by CSXT in this Reply. Details are set forth in CSXT's workpapers.*’

56 Middle section cross sectional area = [(24’ x 8’) + (8’ x 12°x 14)*2] = 288 SF.

Volume = {
}/27=28,533 CY.

678 533 CY/Yard x 12 Yards = 102,400 CY.

68 CSXT has similarly added other road property investment quantities and costs where
appropriate to reflect the costs the TPIRR would incur for its proportionate share of such
partially owned lines and facilities. See generally, CSXT Reply WPs “TPIRR Route Miles
CSXT Reply.xlsx,” “TPIRR Yard Matrix CSXT Reply.xlsx,” “Track Construction CSXT
Reply.xlsx,” “TPI Bridge Construction Costs CSXT Reply.xlsx,” “TPI Signals &
Communications CSXT Reply.xlsx,” and “TPIRR Facilities CSXT Reply.xlsx.”

% See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xls," Tab "EW Cost."
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Roadbed Preparation Costs

TPI Open CSXT Reply
Item
(CY) (CY)
1 Common Excavation 362,495 362,255
2 Loose Rock Excavation 34,177 34,114
3 Solid Rock Excavation 68,206 68,210
4 Borrow 47,132 53,016

Source: CSXT Reply WP “TPIRR Open Grading CSXT Reply.xIsx”
® Earthwork Unit Costs

CSXT’s Engineering Experts have evaluated earthwork unit costs proffered by TPI and
made appropriate corrections and adjustments. Revisions to TPI's unit costs are described in the
following sections.

(i) Common Excavation
As discussed above, TPI based its unit costs for common excavation on the Trestle
Hollow Project. CSXT rejects the notion that common excavation unit cost for the TPIRR would

be the same as the single, isolated and atypical 7,000 foot Trestle Hollow project.”® Instead,

CSXT's Engineering Experts have used the common excavation unit cost included by TPI from
R.S. Means, which it did not use.”!

Unlike the unrepresentative unit cost TPI derived from the small, atypical Trestle Hollow
Project, R.S. Means costs are developed from real-world costs of a large variety of actual
construction projects conducted throughout the country, which provide a far better basis for

calculating the costs of constructing the 6,866-mile TPIRR. To develop its annual average costs,

70 See TPI Opening I1I-F-13.
! See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xls," Tab "Unit Costs."
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R.S. Means contacts manufacturers, dealers, distributors, and contractors all across the U.S. and
Canada for input.

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.S. Means
bases its equipment costs on national rental rates and those costs include operating costs such as
servicing, fuel, and lubricants. R.S. Means obtains equipment rental rates from contractors,
suppliers, dealers, manufacturers, and distributors throughout North America.”” And R.S. Means
has long been accepted by the Board as an authoritative source for railroad construction unit
costs. See, e.g., CP&L, 7 S.T.B. at 310; DuPont, STB Docket No. 42125, at 147; SunBelt, STB
Docket No. 42130, at 100.

(i)  Adjustment for Adverse Terrain
(1)  Adverse Terrain Unit Costs

CSXT rejects TPI’s unit cost for common excavation in adverse terrain, which TPI
primarily based on the Trestle Hollow Project. Here again, TPI developed a separate unit cost
based on R.S. Means data but then did not apply it to earthwork quantities.” Instead, TPI
calculated a ratio of adverse condition unit costs to common earth unit costs from R.S. Means,
and then applied this ratio to the Trestle Hollow common excavation unit cost to generate an
artificially depressed adverse conditions unit cost estimate.

As demonstrated, the Trestle Hollow Project unit cost estimates are inapplicable hecause
they were generated in the special conditions of an unusual, unrepresentative project that
afforded exceptional economies not attainable elsewhere under more typical, less-optimal

conditions. Particularly important here, no part of the Trestle Hollow Project would have

72 See CSXT Reply WP "Equipment_Selection Graphics.pdf."
73 See TPI Op. WP “TPIRR Open Grading.xlsx,” Tab “Unit Costs,” Rows 19 through 28.
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qualified as adverse terrain, making it impossible to derive meaningful common excavation costs
in adverse terrain from that project. Accordingly, TPI’s attempt to manufacture adverse
conditions unit costs based upon Trestle Hollow Project costs is illogical and unsupportable.

CSXT’s Engineering Experts developed a reasonable unit cost from R.S. Means for
common excavation in adverse terrain. In two recent decisions, the Board rejected the
complainant’s Trestle Hollow-based costs and instead adopted R.S. Means-based costs for
common earthwork adverse unit costs. See SunBelt, STB Docket No. 42130, at 113; DuPont,
STB Docket No. 42125, at 149. The unit cost developed by CSXT’s Engineering Experts also
includes an adjustment to account for different pricing in R.S. Means for material haulage as
described below.

(iii) Loose Rock Excavation

CSXT accepts TPI's use of R.S. Means data as the source for loose rock excavation unit
costs. As explained below, however TPI failed to adjust the necessary hauling costs match the
R.S. Means unit costs with the volume of materials requiring hauling. See infra I1I-F-2-(d)-(iv).
CSXT's Engineering Experts included inevitable swell and shrinkage within the TPIRR
excavation haul costs.™

(iv)  Adverse Loose Rock

CSXT rejects TPI’s loose rock excavation unit cost for adverse terrain and has instead
developed an appropriate unit cost from R.S. Means, incorporating the necessary adjustment to
account for the different R.S. Means unit price for hauling materials. TPI failed to adjust the
necessary hauling costs match the R.S. Means unit costs with the volume of materials requiring

hauling. As explained in more detail below, CSXT's Engineering Experts revised hauling costs

7 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlIsx," Tab "Unit Costs Modified,"
Rows 13 through 15.
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to account for increased volumes resulting from inevitable expansion materials after excavation.
See infra I1I-F-2-(d)-(iv).
CSXT calculated a corresponding R.S. Means-based unit cost of $13.43.”

) Solid Rock Excavation

CSXT generally accepts the components of TPI's solid rock excavation unit costs and has
adjusted TPI’s cost of hauling blasted and excavated rock to account for the difference in R.S.
Means unit costs for hauled materials. See infra I1I-F-2-c-ii-(g)-(iii) (explaining necessary
adjustment). The resulting corrected unit price for solid rock excavation is $19.73 per cubic
yard.”®

(vi)  Adverse Solid Rock Excavation

CSXT accepts generally the components of TPI's adverse solid rock excavation unit costs
and has adjusted TPI’s cost of hauling blasted and excavated rock to account for the difference in
R.S. Means unit cost for hauled materials. The resulting unit cost for such adverse solid rock
excavation is $19.73 per cubic yard.”’

(vii) Embankment/Borrow
CSXT accepts TPI's unit cost for borrow.

(g Other Earthwork Quantities & Unit Costs
CSXT rejects TPI's proposed quantities and unit cost for land for waste excavation, for

the reasons explained below. See infra 1I-F-2-d-ii-(d)-1. As further described below, CSXT also

> See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “Unit Costs Modified,”
Rows 19 through 21.

76 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "Unit Costs," Rows 26
through 28.

77 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlIsx,” Tab “Unit Costs,” Rows 32
through 34.
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corrects TPI's failure to include fine grading quantities and costs. See infra I1I-F-2-d-ii-(d)-(ii)
through (vi).
@i) Land for Waste Excavation

TPI assumed that the TPIRR would acquire additional land adjacent to its right-of-way to
store excavated materials that would not be re-used for fill or embankment. See TPI1 Opening
III-F-18. TPI assumed that 30% of the materials excavated during construction of the TPIRR
roadbed would not be used as embankment and instead would be "wasted" along the TPIRR
right-of-way. Id. III-F-2-b-iii-(3). This assumption is consistent with prior Board precedent and
is accepted by CSXT.”™ However, CSXT rejects TPI's proffered cost per acre of such land.

To estimate the costs of TPIRR excavation waste dump sites, TPI used an average of its
estimated cost of all rural land acquired by the TPIRR of $18,451 per acre.” TPI provided no
explanation or support for the counter-intuitive notion that land for disposal of excavation waste
would be necessary only in rural areas. In fact, as TPI explained elsewhere in its opening
evidence, 31% of the TPIRR right-of-way traverses high value residential, industrial, or
commercial areas.® In other words, by TPI’s own count, almost one third of the TPIRR route is
in non-rural areas. If TPI were to limit its disposal land acquisition to rural locations, it would be
required to adjust the TPIRR earthwork excavation costs to account for substantially longer haul
distances required to transport excavated materials from urban (including residential, industrial,

and commercial) areas (such as Chicago, IL and Washington, DC) to the rural waste areas. TPI

7 See AEP Texas 1I, STB Docket No. 41191 (Sub-No. 1), at 86.
7 See TPI Op. WP "TPIRR Open Grading.xlIsx," Tab "Other Costs," cell G86.

%0 TPI Opening Table III-F-3 shows the TPIRR distribution of land use as 14% residential, 14%
industrial and 3 percent commercial, or a total of 31%.
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made no such adjustment. Therefore, TPI’s assumption that land for waste would be located
only in rural areas is unsupported and infeasible.

Further, because TPI specified a narrow 75’ urban right-of-way (“ROW”) along 31% of
the 6,866 mile long TPIRR route, TPI would have relatively little space to construct its roadbed.
The parties agree that earthwork quantities for SARRs are derived from ICC Engineering
Reports quantifying predecessor railroads. Since the early 1800s, engineers designing railroads
have strived to construct projects in the least-costly and most efficient manner. The notion,
expressed by complainants in recent cases, that unexplained and unsuﬁported efficiencies of
construction would enable a SARR to dispose of waste material exclusively on rural land,
without substantially increased hauling distances, is baseless. For example, if waste from
TPIRR grading segment 84 within the Washington, DC metro area (an urban segment) which
produced 312,456 CY of waste based on the ICC quantities, is not hauled off site, and design
standards were not lowered (profiles, drainage, etc.), there would be only two plausible
alternatives to dispose of the resulting waste material: 1) embankments could be widened and
additional ROW acquired to accommodate excess material or 2) the SARR could construct
retaining walls to accommodate excess material as fill within the urban ROW. But, TPI did not
include costs for additional wall construction or for acquiring additional ROW to accommodate
wider embankment in urban areas.®' As a result, waste sites adjacent to urban segments of the
TPIRR would be mevitable.

CSXT’s Engineering Experts analyzed the excavation specified in TPI’s subgrade

preparation work sheet to determine how much of the material waste would occur in urban areas

81 Because such urban areas are far larger than the hauling distances posited by TPI, it would not
be possible to transport waste material from urban areas to rural areas without very significantly
increasing hauling distances and associated costs.
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and how much would occur in rural grading segments. Grading segments along the TPIRR were
divided into rural and urban categories using the land type designation specified by TPI’s real
estate appraisers. Contrary to TPI’s assertion that there would be minimal excavation within
urban areas (see TPI Opening I1I-F-18), CSXT’s Engineering Experts found that, in total, TPIRR
would require approximately 46,000,000 CY of excavation in urban areas.* Those Experts
calculated the area of 1and needed to waste 30% of the excavated material within urban areas
following TPI’s methodology in its “Open Grading.xls,” Tab “Other Costs”, Rows 80 through 85
with modifications. CSXT estimated the cost of purchasing the required land for waste within
urban and rural areas using the following method®*:

1) Grading segments were sorted by land type (urban or rural);**

2) CSXT’s Engineering Experts calculated 30% of excavation material per segment;

3) CSXT applied a 20% swell factor to the quantity to determine appropriate acreage
requirements;®’

4) CSXT calculated land for waste needed per grading segment, using TPI’s
specified waste pit design (24,200 CY of waste per acre with 1.69 markup);86 and

5) Cost for land needed to waste material within each grading segment was
developed by multiplying land for waste pits by the average cost of land ($/acre)
for urban and rural area.

82 See DuPont, STB Docket No. 42125 at 169-170, SunBelt, STB Docket No. 42130 at 119, and
CSXT Reply WP “TPIRR Open Grading Urban.xlsx,” Tab “Other Costs,” cell G78.

83 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “Other Costs,” Rows 88
through 106.

84 See CSXT Reply WP “TPIRR Open Grading Urban.xlsx" Tab "EW Costs," and CSXT Reply
WP " TPIRR Open Grading Non_Urban.xlsx" Tab "EW Costs."

85 See CSXT Reply WP "TPIRR Open Grading Urban.xlsx," Tab "EW Costs," and CSXT Reply
WP “TPIRR Open Grading Non_Urban.xlsx,” Tab "EW Costs."

8 See TPI Op. WP “Land for waste quantities.pdf” and TPI Op. WP “Open Grading.xlsx,” Tab
“Other Costs,” Line 84.
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After correction, the revised total cost for land for excavation waste developed by CSX's
Engineering Experts is approximately $510 million, instead of TPI's opening estimate of
$216 million.”’
(i)  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. CSXT's Engineering Experts explain that fine
grading is not included in general grading costs because fine grading requires different
equipment. R.S. Means excavation and borrow unit costs assume the use of scrapers and
bulldozers to achieve a rough grade. But fine grading requires the use of motorgraders to
achieve a more precise final grade.*® The Board has held that fine grading requires specialized
equipment that is not accounted for in the R.S. Means excavation and borrow costs. See Otter
Tail, STB Docket No. 42071, at D-14. Indeed, the Board recognized R.S. Means lists fine
grading separately. /d. at D-14; R.S. Means at 31-22-16.10-0200 Finish Grading-Grade
subgrade for base course, roadways.*” Moreover, the Board has concluded that fine grading was
"an actual and necessary construction element for rail lines" in part because R.S. Means lists fine
grading as a separate activity from general grading. See Xcel, 7 S.T.B. at 678.

Twice in recent months, the Board has rejected the identical assertion that the cost for
fine grading operations would be included in other costs accounted for in the Trestle Hollow
projeet. At the same time, the Board reaffirmed its conclusion from Xcel, “Means lists fine

grading separately from other grading activities, and this additional step would be needed to

87 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "Other Costs."

% See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "Unit Costs" and
"RSMeans_Scraper&Bulldozer Crews.pdf” and "Motor grader pictures.pdf’ and
"RSMeans_Fine Grading B-11L Crew.pdf."

% See CSXT Reply WP "RSMeans_Fine_Grading_Item.pdf."
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shape the DRR’s roadbed.” See id., DuPont, STB Docket No. 42125, at 172; SunBelt, STB

Docket No. 42130, at 115-16 (“Means lists fine grading separately from other grading activities,

and this additional step would be needed to shape the SBRR’s roadbed.”).

Scrapers and bulldozers used to shape the roadbed section roughly are not capable of the
finer tasks of creating the crown of the roadbed or the shape of the ditches. Because of this
limitation on the use of scrapers and bulldozers to achieve the final shape and form of the
roadbed, railroad contractors use motor-graders to provide the final shape and smoothness
desired on the crown of the roadbed during the final compaction process. Motor-graders
operated by experienced personnel are capable of obtaining final subgrade elevations within one
inch.”® Failure to achieve a smooth compacted subgrade at the designed elevation would require
major overruns of sub-ballast quantities (and attendant costs) in order to achieve a uniform
aggregate base thickness. CSXT has provided similar workpapers that the Board found to be
sufficient to prove the need for fine grading in Otter Tail, DuPont, and SunBelt”' CSXT's
Engineering Experts calculated an appropriate unit cost for fine grading using R.S. Means, which

is consistent with the cases referenced above.”

% See CSXT Reply WP "CSXT Reply Fine Grading_2.pdf."
%! See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xls," Tab "Finish Grading."

%2 TPI contends that the Trestle Hollow Project finish grading cost is included in its earthwork
unit cost. See TPI Opening III-F-15. However, the Trestle Hollow Project documents are for a
lump sum bid, and do not show whether fine grading was included in the earthwork costs for the
project. Moreover, as CSXT previously demonstrated, the small, atypical Trestle Hollow Project
is not representative and is not a reasonable or reliable basis for extrapolating costs necessary to
construct a 6,866-plus route mile rail network such as the TPIRR. See supra III-F-2 to III-F-2-a.
Although CSXT acknowledges that some construction project bids sometimes do include fine
grading costs with earthwork, R.S. Means uses a separate cost line item to develop the earthwork
unit cost. TPI did not include a separate cost for finish grading. CSXT's Engineering Experts
determined the quantity of fine grading needed by applying TPI's specifications for the
dimensions and parameters of single, double, triple, and quadruple -track roadbed. CSXT used
the total length of the four different roadbed cross sections (single, double, triple, and quadruple)
and TPI’s specified roadbed widths to calculate total area estimated for fine grading (Example:
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(iii)  Adjustment to Material Haulage Quantities to
Match R.S. Means Reported Costs

TPI failed to consider in the development of its excavation unit prices that materials
expand when excavated from their natural state. According to Ringwald’s Means Heavy
Construction Handbook — R.S. Means:

There are three soil states involved in the process of excavating,
hauling and backfilling earth: bank [BCY], loose [LCY], and
compacted [CCY or embanked ECY]. Bank earth is undisturbed
soil, and is of medium density relative to the other states. Loose
earth is that which lies in the hauling vehicle or in an
unconsolidated lift on the embankment. It is the least dense of the
states. After consolidation, the lift is in the compacted, most dense
state. (An exception is solid rock which—after moving—can
never be compacted as tightly as it exists in the bank [natural]
state).”

R.S. Means recognizes the need for such a distinction by reporting its unit prices for hauling
excavated materials in Loose Cubic Yards (“LCY™) which is defined generally as soil in an
uncompacted state, either in a heap on the ground or in the bed of a hauling vehicle.”* For
compaction operations, R.S. Means reports the unit prices in Embanked (compacted) Cubic
Yards (ECY). R.S. Means explains in its “Site Preparation” section the need to convert units
costs (i.e., $/Bank Cubic Yard (“BCY”), $/LCY, or $/ECY) to match reported quantities to

account for differences in material volumes due to swell and shrinkage.”’

1000 ft of single track roadbed at 24 ft width = 1,000 ft, 1,000ft x 24 ft = 24,000 sq ft of roadbed
to be fine graded). CSX'1’s Engineering Experts used a unit cost from R.S. Means, $0.46 per
square yard to estimate total cost of finish grading the TPIRR. The total cost of finish grading
the TPIRR is approximately $96 million. See CSXT Reply WP "TPIRR Open Grading CSXT

Reply.xls,” Tab “Finish Grading.”

#See CSXT Reply WP “Swell and Shrinkage - Ringwald, Means heavy Construction
Handbook.pdf.”

* See CSXT Reply WP “Swell and Shrinkage - Ringwald, Means heavy Construction
Handbook.pdf.”

% See CSXT Reply WP “RSMeans Site Prep Worksheet - swell and shrinkage factor.pdf.”
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In its SunBelt decision, the Board concluded that ICC Engineering Report quantities
“address earthwork in its post-construction state,” i.e., its final or compacted/embanked state
(ECY).*® As explained above, the ECY state is the most compacted or most dense soil state.
According to both Ringwald’s Means Handbook and R.S. Means, hauler unit costs, which are
reported as the least dense LCY, should be converted to the volume corresponding to the units in
which the earthwork quantities are reported. To make this necessary adjustment (from ECY
used by the Engineering Reports to LCY in which those materials are hauled), CSXT's
Engineering Experts used standard soil volume conversion factors used to convert
compacted/embanked volumes (ECY) to hauled volumes (LCY) as derived from Ringwald's
"Means Heavy Construction Handbook""”:

Table III-F-12

Common

ECY To LCY 1.39
Loose Rock

ECY to LCY 1.27
Solid Rock

ECY to LCY 1.15

CSXT’s Engineering Experts used the R.S. Means Site Preparation section as a guide to
matching units to reported quantities, where it provides an instructive example of how to account
for its differences in reported prices. Specifically, R.S. Means shows that its excavation unit

costs are in BCY, and that the cost per unit for a 22 CY hauler are reported as LCY. The density

% See SunBelt, STB Docket No. 42130, at 116.

%7 See CSXT Reply WP "Swell and Shrinkage — Ringwald, Means heavy Construction
Handbook.pdf."
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difference for two types of materials is 27% for loose rock quantities (using a 1.27 swell factor).
In its example, R.S. Means increases the amount of material to be hauled to account for the
differences in unit prices. Swell and shrinkage factors are also explained within the R.S. Means
text Building Sitework—Site Preparation section, which illustrates how to construct a cost per
Cubic Yard of material from equipment and labor per pay item.”® CSXT’s Engineering Experts
prepared an illustrative calculation that is included in workpaper “CSXT Shrink and Swell.pdf.”

By neglecting to account properly for the R.S. Means difference in unit prices, TPI
significantly understated the cost of haulage of materials excavated in the construction for the
TPIRR.” CSXT has corrected this error by modifying TPI’s proffered excavation haulage unit
100

costs to account for the necessary conversion from ECY to LCY.

(h)  Subgrade Preparation (moisture conditioning)

CSXT rejects TPI's failure to include costs for subgrade preparation, which includes
water for compaction and drying of wet material where necessary, based on soil conditions. In
some prior coal rate cases, the Board excluded water for compaction costs because the proponent
failed to provide evidence demonstrating the need for water for compaction. See, e.g., CP&L,

7 S.T.B. at 317; Duke/NS, 7 S.T.B. at 179-180. However, the Board accepted water for
compaction in TMPA, where the defendant provided USDA Ecosystem Domain maps. 7MPA |,

6 S.T.B. at 707. More recently, the Board accepted the defendant carrier’s evidence regarding

% See CSXT Reply WP "RSMeans Site Prep Worksheet — swell and shrinkage factor.pdf."

% As noted above, the effects of swell are accounted for in CSX's calculation of unit costs for the
affected activities (including loose rock excavation, adverse loose rock, and solid rock
excavation). See supra lI-F-2-c-ii.

190 Soe CSXT Reply WP "TPIRR Open Grading CSXT Reply," Tab "Unit Costs Modified,"
Columns E to P.
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water for compaction in both DuPont and SunBelt. See DuPont, STB Docket No. 42125, at 183;
SunBelt, STB Docket No. 42130, at 113.

As the Board effectively recognized in SunBelt and DuPont, there is little debate that
water for compaction is widely used in transportation construction projects. Although it is not
reported as a separate item in the Engineering Reports, water for compaction likely was used in
the construction of the original CSXT roadbed.'”" Further, construction practices that are
employed today are not considered barriers to entry—even if they were not used in the original
construction. See, e.g., CP&L, 7 S.T.B. at 318 (silt fences are "modern construction technique"
and not a barrier to entry). Prior to the Board’s recent decisions in DuPont and SunBelt, there
had been a general assumption in prior proceedings involving Eastern carriers that the East has
sufficient water content and that no soil preparation is required.'” As the Board implicitly
recognized in adopting subgrade preparation costs in SunBelt and DuPont, this was a simplistic
over-generalization that is inconsistent with real-world construction experience. It is particularly
inappropriate with respect to a SARR traversing nearly 6,866 miles of diverse soils and
geography. Soil moisture content varies widely, both with the geographic area and type of soil,
and with the season. TPI offered no evidence to support its blanket assumption that subgrade
preparation using water for compaction or additional drying of moist soil would not be needed in
any area or any season during construction of the TPIRR.

TPI’s only attempt to justify its faulty assumption is a document reporting historical
average rainfall data for several locations along the TPIRR from an amateur historical weather

103

website called World Climate.”™ This site clearly states in a disclaimer that:

1 See, e.g., CSXT Reply WP "Wisconsin Transportation Bulletin — Compaction.pdf."
"% Duke/NS, 7S.T.B. at 179-180.
193 See, WorldClimate, http://www.worldclimate.com (last visited July 15, 2014).

III-F-53



PUBLIC VERSION

“The data on worldclimate.com comes from a wide range of public
domain sources and has been further processed by
worldclimate.com. As with any data gathered and processed over
many years in many places, IT PROBABLY CONTAINS
ERRORS.

DO NOT RELY ON THIS DATA FOR ANY PROFESSIONAL
OR IMPORTANT PURPOSE, INCLUDING BUT NOT
LIMITED TO AGRICULTURE, ENERGY PLANNING,
VACATION PLANNING, FLYING, BOATING, OR
ACADEMIC RESEARCH.” '*

The information used to compile this table of “average rainfall” at several points along the
TPIRR route from World Climate does not even provide weather data from the same decade as
the TPIRR construction schedule. In fact, the most recent data TPI cites to “justify” its
assumption that the soil encountered along the TPIRR, throughout 17 states, would not need any
moisture adjustment during construction, is from 1995. Other weather data TPI relies on dates
back nearly four decades from the TPIRR construction period to 1972 (rainfall data from Noble
County, IN used by TPI does not include precipitation data after 1972).'% TPI thus assumes the
moisture content of soils encountered during construction of nearly 7,000 route-miles of railroad
based on limited, outdated, and very imprecise rainfall data reported in an amateur website that
expressly warns the viewer not to rely on that data.

In the experience and opinion of CSXT's Engineering Experts, any large-scale
construction project conducted across the variety of soils and conditions that the TPIRR would
encounter would require some subgrade preparation to facilitate compaction of soil. 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 destructive volume

104 See, WorldClimate, “WorldClimate Disclaimer,” http://www.worldclimate.com/disclaim.htm
(last visited July 15, 2014): CSXT Reply WP
“CSXT REPLY Worldclimate.com Disclaimer.pdf.”

195 See, e.g., TPI Op. WP "TPIRR Route avg rainfall.pdf."
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change that could occur from soil settlement, swelling due to moisture content changes, and frost
heave.
Factors that affect soil compaction include soil type, particle size, compaction effort, and

moisture content.'®

Moisture content plays a very important role in obtaining an optimum
compaction level. The amount of water in the soil determines the spacing of soil particles
relative to one another. Every soil has an optimum moisture content ("OMC") at which it is
poésible to obtain the maximum density.'”’ Compaction is measured in terms of a soil's dry unit
weight in pounds per cubic foot, and its moisture content. In turn, moisture content is defined as
the weight of water in the soil divided by the weight of the dry soil in a given volume of soil.'*®
A typical compaction curve shows that the dry unit weight increases up to the OMC and then
decreases as the moisture content increases. The dry density corresponding to the OMC is called
the maximum dry density. As water content increases before reaching OMC, the water allows
the soil particles to come closer together increasing density above that of dry density. As water
content increases after reaching OMC the excess water separates the soil particles decreasing the
density.'®

Project specifications for railroad embankment construction typically require soil to be

compacted to at least 95% of the maximum dry density.''® To achieve this level of compaction,

196 See generally CSXT Reply WP "Soil Moisture for Compaction.pdf” (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).

197 See id.
108 14
199 See id.

"0 See CSXT Reply WP "CSXT Grading Spec.pdf."
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the soil should have a moisture content in a range of +/- 1% to 4% of the optimum level.'"! If
the soil that is placed as fill does not have a natural moisture content within this range, the
recommended minimum of 95% compaction cannot be achieved without moisture conditioning.
Thus, for soils having either more or less moisture content outside a narrow range around the
optimum, use of the soil as fill requires moisture conditioning.

Moisture conditioning entails 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 expenditures for
materials in addition to mechanical mixing and distribution. The use of such a chemical additive
process to reduce soil moisture content would add significant costs over and above the costs of
the mechanical drying methods proposed by CSXT's Engineering Experts.'

Adding water to low-moisture content soil involves use of a water truck to spray the soil
to be compacted, then compacting that soil. For fine-grained clays and silts that do not readily
absorb water, the water must be mixed into the soil before compacting. In addition to the need to
add water to dry soils, attaining optimal moisture content to ensure proper compaction requires
drying of higher moisture soils through either the addition of dry soil or acration.'” In its two
most recent decisions, the Board accepted moisture conditioning costs, including both water for
compaction and drying of wet soils, proposed by the defendant carrier. See DuPont, STB Docket

No. 42125, at 183 (“‘Because the Board is rejecting the inclusion of costs developed from the

Trestle Hollow Project, and DuPont did not calculate costs for subgrade preparation and water

" See CSXT Reply WP "CSXT Reply WP Compaction Standard Compaction Curve.pdf."

112 c$X's Engineering Experts developed their subgrade preparation estimates based on the

assumption that the builders of the TPIRR would use only mechanical drying methods, including

disking. See CSXT Reply WP "Equipment Selection-Drying of soil for Compaction.xIsx."
'3 See CSXT Reply WP "Wisconsin Transportation Bulletin — Compaction.pdf."
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for compaction, the Board will accept the costs developed by NS”); SunBelt, STB Docket No.
42130, at 113 (same). CSXT’s Engineering Experts used a method very similar to the method
the same experts used in DuPont and SunBelt (with additional refinements in this case) to
determine quantities of soil on the TPIRR route that would require water for compaction or
drying and corresponding investment costs. That methodology is described below.

CSXT's Engineering Experts studied the soil conditions in five States traversed by the
TPIRR, (whose route traverses 17 states covering multiple physiographic areas and conditions).
CSXT’s Engineering Experts began their soil moisture analysis with 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 developed by Nevin
Fenneman. Under Fenneman’s typology, Physiographic Divisions in the United States consist of
several Provinces, each of which in turn consists of several Sections.

CSXT’s Engineering Experts mapped the physiography traversed by the TPIRR 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 geographic area and limited scale and resolution of available data.'"> Bach of the
Physiographic Divisions covers large regions of the country. Each of the Divisions is subdivided
into smaller Physiographic Provinces and further subdivided into smaller Sections. Based on
published mapping, the TPIRR track route traverses portions of three Physiographic Divisions,
nine Provinces, and 29 Sections.

To catalog the TPIRR soil moisture conditions on a state by state basis, CSXT's

Engineering Experts have accessed the Digital General Soil Map of the United States or

114 See CSXT Reply WP Folder “USGS GIS TPIRR”
15 See CSXT Reply WP “TPIRR_Physiographic_Geo_map.pdf.”
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STATGO2. The Digital General Soil Map was developed in the last few years by the US
Department of Agriculture, Natural Resources Conservation Services (“NRCS”) through the
National Cooperative Soil Survey partnership of Federal, State, regional and local agencies. The
geo-referenced data set was created by generalizing from more detailed county soil survey maps
to a State-level scale map.

CSXT's Engineering Experts selected the States of Illinois, Indiana, Ohio, Pennsylvania
and New York to obtain detailed soil moisture data. These States have lower annual
precipitation compared to other States on the TPIRR route. CSXT’s Experts overlaid the Digital
General Soil Map of these states with the corresponding TPIRR route to determine the Soil Map
Units traversed by each segment of the TPIRR route. Selected properties of each Soil Map Unit,
including gradation, plasticity and two types of moisture content were obtained for each Soil
Map Unit traversed by the TPIRR route.

Two water content values are given in the STATGO?2 data base. These values represent a
dry condition {15-bar) and a wet condition (1/3-bar).!'® NRCS water content data are determined
using different test methods than the water content used for soil compaction evaluation. In the
opinion of CSXT's Engineering Experts, the NRCS data provides a reasonable representation of

the natural moisture content for preliminary analysis.

"® Free water or gravitational water will drain from a soil until the soil water potential reaches -
1/3 bar (a bar is a unit of pressure equivalent to a column of 33.4 feet of water pressure). This is
called field capacity. Gravitational water is not considered available to plants because it is in the
soil only a 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 a 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/s0il2125/doc/s7chp3.htm.
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CSXT’s Engineers next developed a Table showing the natural moisture content
(“NMC”) calculated from the NRCS data.''” Estimated maximum dry densities and OMC values
for the Soil Map Units intersected by the TPIRR route in each state are also shown in the
workpaper. These values were taken from correlations in Table 35.10 of the Civil Engineering
Reference Manual by M.R. Lindeburg, 12th ed., 2011. 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 added quantity of water required to achieve 95% compaction is
calculated and shown in the right-mos/t column.

CSXT then analyzed the soil moisture content along the TPIRR route based on a “.kmz
file” used by the CSXT real estate group.''® Using the real estate file and soil data, the analysis
yielded detailed moisture content readings for each of the .kmz segments making up the CXST
TPIRR Google Earth model. CSXT’s Engineering Experts were then able to calculate the total
length of TPIRR route requiring water or drying for optimum compaction for each state
analyzed. Those Experts then divided the total length of TPIRR route requiring water or drying
for compaction, by the total TPIRR route length per state to develop a percentage of TPIRR

route requiring water or drying. '"°

"7 See CSXT Reply WP Folder “Soil Moisture Content.”

'8 « kmz files” are compressed Keyhole Markup Zipped computer files used to store and
maintain detailed geographic data and information developed by Google Earth. See CSXT Reply
WP Folder “TPIRR GIS,” in III-F-2/Soil Moisture Content.

1% Example: There is a total of approximately 3,948,000 route feet of TPIRR running through

Indiana. According the soil moisture analysis, approximately 216,500 route feet would require
water (or 5.5%) and approximately 3,520,000 route feet would require drying (or 89.2%). The
remaining 211,700 route feet were found to be at optimum moisture content requiring no water
or drying. See CSXT Reply WP “STATSGO2_GIS_Soils TPIRR with Water Content.xlsx,”
Tab “IN.”
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CSXT’s Engineering Experts used the percentage of soil requiring water and drying per
state to estimate the volume of excavation requiring water and drying along the TPIRR in the
states analyzed.'” Based on the foregoing analysis, CSXT’s Engineering Experts derived the
following estimates of TPIRR soils requiring such subgrade preparation.

Soils needing added water for compaction. Approximately five percent of the

excavation, or 23.4 million CY along the TPIRR would require water for optimum

compaction. 21

Soils Requiring Drying. CSXT's Engineering Experts determined that approximately

27%, or 123.6 million CY, of the total TPIRR excavation would require drying for optimum
compaction. 122

To dry soil after it is excavated; it must be spread and scarified by disking or blading.
Repeated disking 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 conditions in which to conduct the drying, and

potential construction delays while waiting for the soil to dry.

120 Example: There is a total of approximately 143,400 CY of excavation in grading segment 3,
“IL/IN Line to Pine Jct.” in Indiana. CSXT multiplied the percent of soil in Indiana requiring
water and drying to total excavation in grading segment to estimate: total excavation requiring
water (143,400 CY x 5.5% = 7,900 CY) and drying (143,400 CY x 89.2% = 127,900 CY) per
segment. Seec CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “EW Cost,”
Line 16.

12l CSXT’s Engineering Experts derived percent of excavation requiring water derived from total
percent of soil above optimum moisture content level (OMC) within each state. See CSXT
Reply WPs" STATSGO2_GIS_Soils TPIRR with Water Content.xlsx” and “TPIRR Open
Grading CSXT Reply.xlsx,” Tab “EW Costs.”

122 percent of excavation requiring drying derived from total percent of soil below optimum
moisture content level (OMC) within each state. See CSXT Reply WP

"STATSGO2_ GIS_Soils TPIRR with Water Content.xIsx” and “TPIRR Open Grading CSXT
Reply.xlsx,” Tab “EW Costs.”
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As discussed above, TPI’s evidence did not account for either drying soil that has a
higher moisture content than needed for compaction or épplying water to soil that has a lower
moisture content than that needed for compaction. TPI based its position on the atypical
"Goldilocks" experience of the Trestle Hollow Project where the soil boring reports indicate the
existing soil had the optimum moisture content needed for compaction. It is wholly unrealistic to
assume—contrary to the evidence, the real-world experience of CSXT’s Engineering Experts,
and SunBelt and DuPont—that the moisture content of all of the soil over nearly 7,000 route
miles would be "just right" like the short Trestle Hollow project, which is not even on lines
replicated by the TPIRR.'? See SunBelt, STB Docket No. 42130, at 113; DuPont, STB Docket
No. 42125, at 183.

The R.S. Means watering cost includes the cost of loading, transporting, and distributing
the water in the roadbed material. The cost of watering soil to achieve optimum compaction
derived from R.S. Means used by CSXT is $2.12 per CY of excavation. CSXT’s Engineering
Experts applied this cost to common excavation and borrow quantities requiring water for
compaction to calculate TPIRR cost for that work. 124

TPI similarly failed to apply a cost for drying wet material. For soil with a moisture
content too high for proper compaction, CSXT's Engineering Experts have developed a soil
drying unit cost from R.S. Means cost data. CSXT used the B-84 Crew an operator and a tractor
(same crew used for clearing) and added a Disc Harrow Attachment for a total cost of $890 per

day.'”® CSXT assumed a production rate of 4,000 CY/ day, which is the production rate of 8

123 See supra 111-F-2-a for CSXT's discussion of reasons the Trestle Hollow costs are
inapplicable to this case.

124 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “Unit Costs”, Line 170.
125 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “Unit Costs”, Line 174.
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scrapers (530 CY/day each) with a reasonable grading crew size. This generates a unit cost of

$0.22 / CY. CSXT applied this cost to Common Excavation and borrow quantities for the areas

with soil that the CSXT Engineering Experts determined is too wet."*®

1] Total Earthwork Cost

The corrections and adjustments described above increase the costs associated with total
earthwork, (including additional land purchases), for the TPIRR to a corrected total of $4.67
billion, an increase of more than 1.74 billion over the costs posited by TPL'?’

d. Drainage
i. Lateral Drainage

CSXT accepts TPI's use of the ICC Engineering Reports to quantify lateral drainage
needed for the TPIRR route and its proposed unit costs. CSXT rejects TPI's quantities of lateral
drainage because TPI erroneously excluded certain lateral drainage pipe quantities from the ICC
Engineering Reports.'2® CSXT has corrected this error by adding these pipe quantities to the

lateral drainage totals. '’

ii. Yard Drainage

CSXT accepts TPI’s yard drainage quantities and costs except for drainage quantities and

costs needed for the Curtis Bay Coal Facility, which TPI omitted from its SAC evidence.

126 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "EW Cost;" CSXT
Reply WP "Equipment Selection Drying of soil for Compaction.xlsx."

127 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "Summary."

128 o WP "TPIRR O

See TP1 Op. W IRR Open Grading.xlsx," Tab "Eng Rep Inputs.”
p 123 » ) P_Lip

129 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tabs "ICC Eng Input" &
"Other Items."
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e. Culverts

CSXT rejects TPI's proffered culvert unit costs and quantities. Specifically, CSXT
rejects TPI’s calculation of excavation, bedding, and backfill quantities.

TPI attempted to calculate volume required to excavate culvert trenches in its
workpapers, but failed to account for the total excavation needed for locations with multiple
culvert barrels. TPI specified in its workpapers that trenches must be wide enough to
accommodate space between culverts ranging from one foot to three feet depending on culvert
diameter.”*® TPI failed, however, to include those additional spaces in its quantity calculations
for excavation, bedding, and backfill.

i Culvert Unit Costs

CSXT rejects TPI's culvert unit cost estimates because they either omitted (in some
instances) or incorrectly applied (in others) costs associated with the installation of culverts. TPI
also made several computation errors in its workpapers.

CSXT rejects TPI's unit cost for bedding material. Here again, TPI used a unit cost from
the inapposite Trestle Hollow Project. As demonstrated, unit costs from the Trestle Hollow
Project are not representative of the costs the TPIRR would incur. See supra 111-F-2-a.
Therefore, CSXT's Engineering Experts applied the R.S. Means unit cost of $38.50 /CY for
bedding material, increasing the total cost of bedding to approximately $23.7 million."!

CSXT rejects the R.S. Means unit costs for excavation that TPI used in its Opening
Evidence. TPI erroneously used a unit cost for trenching up to four feet of width to estimate cost
for trenching ditches required for TPIRR culverts from 24” to 120” (2 ft — 10 ft). CSXT’s

Engineering Experts used unit costs for trenching both four- to-six foot wide trenches and six-to-

130 See TPI Op. WP “TPIRR Culvert Construction.xlsx,” Tab “Unit Cost,” cells K23-31.
131 ¢SXT Reply WP "RSMEANS CSXT Bedding Unit Price.pdf."
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ten foot wide trenches to accommodate larger culverts.'*> This correction increased total cost of
excavation for culverts increased to approximately $12 million.

il. Culvert Installation Plans

TPI incorrectly calculated culvert installation quantities by failing to account for the
space between multiple barrels per its culvert specifications (such space is also necessary to
allow efficient operation compaction equipment). TPI specified “Distance Between Multiple
Barrels (Ft)” in Column KL in its workpaper “TPIRR Culvert Construction.xIs” but failed to
calculate excavation, bedding, and backfill quantities to account for the additional space between
culverts.

CSXT 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, which is a specification from the culvert supplier Contech that TPI
apparently used as design guide.13 3

In accordance with those specifications, the culvert trench on multiple barrels would be
excavated with dimensions one foot offset from the side of culverts plus the minimum spacing
between the culverts plus culvert widths, a foot below the flow line of the culvert, and a foot
above the top of the pipe for cover. CSXT's Reply Evidence corrects the trench excavation,

bedding, and backfill quantities to reflect the correct trench dimensions.'**

132 CSXT Reply WP "CSXT Reply RS Means Trenching unit cost.pdf."
133 ~owm on

CSXT Reply WP "NCSPA Installation Manual.pdf.

134 See CSXT Reply WPs "Culvert Pipe Trench by CSXT.pdf and "Multi Barrels Min Spacing
By CSXT.pdf."
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iii. Culvert Quantities

CSXT's Engineering Experts accept the majority of TPI's proposed culvert corrugated
metal pipe (“CMP”) quantities but reject the substitution of some existing bridges to culverts.
CSXT rejects these culverts due to the infeasibility of replacing the existing structures with CMP
culverts. Installing culverts at these few locations would either restrict existing roadway traffic
or provide inadequate capacity. See infra I1I-F-5-b-ix (explaining reasons that, in some
instances, culverts could not be substituted for bridges as proposed by TPI). CSXT removed
costs for these culverts and accounted for the cost of constructing structures in the bridge
estimate.

iv. Total Culvert Costs

Based on the foregoing, CSXT has determined the corrected cost of TPIRR culverts to be
approximately $137 million, rather than the $124 million calculated by TPI.
f. Other
i Side-slopes
CSXT accepts TPI's average side-slope ratio of 1.5:1.
ii. Ditches
CSXT accepts TPI's specifications of side ditches having trapezoidal sections with cuts
two feet wide and two feet deep for all locations.
jii. Retaining Walls
CSXT rejects TPI's proposed retaining wall quantities. TPI used the ICC Engineering
Reports to derive retaining wall quantities. 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 3, Grading. TPI stated in its opening evidence

that rather than construct the masonry, tie, or timber retaining walls documented in the ICC

HI-F-65



PUBLIC VERSION

Engineering Reports, the TPIRR would use gabions (galvanized steel mesh boxes filled with
rock) to replace the masonry, timber, and tie retaining walls, but that the TPIRR would use the
same piling retaining walls reported in the ICC Engineering Reports.'*

CSXT accepts TPI’s timber-and- tie-to-gabion quantities conversion and replacement in
kind of piling retaining walls. CSXT also accepts the use of gabions as replacements for
masonry, timber, and tie retaining walls, but rejects TPI’s conversion of masonry to gabion
quantities determined by TPL. As demonstrated below, TPI's approach erroneously replaced

cubic yards of masonry wall with equal cubic yards of gabion wall.

(a)  Retaining Walls Replaced With Gabions

As explained below, TPI made substantial errors in determining TPIRR gabion wall
quantities and costs by using erroneous assumptions to convert masonry retaining wall quantities
into comparable gabion quantities.

Conversion of Masonry and Timber Retaining Wall Quantities to Gabions

TPI failed to account properly for the difference in weight between masonry retaining
walls and gabions, and thereby underestimated necessary gabion quantities. The Board has
previously addressed this same issue and found that a proper quantity conversion must be used
when replacing masonry walls with gabion walls. See DuPont, STB Docket No. 42125, at 178
(“With respect to quantities, the Board will accept [defendant’s] correct quantities for
replacement of masonry walls with gabion walls because [defendant] developed quantities using

the proper conversion ratio of 1:1.54”); SunBelt, STB Docket No. 42130, at 123 (same).

135 See TPI Opening at 11I-F-23; CSXT Reply WP "Retaining Wall Description.pdf." (Describing
gabions, their characteristics, and functions). For further description of gabions, see CSXT
Reply WP "Tenn DOT RetainMan.pdf."
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Masonry walls, timber walls, tie 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, a gabion wall must have
the same weight as a masonry wall."*® However, masonry walls are more dense (have a greater
weight to volume ratio) than gabions, which are filled with loose rock and have a significant
volume of void space (and thus are much less dense). Therefore, it was erroneous for TPI to
assume that a given volume of masonry wall could be replaced by the same volume of gabions,
because the critical factor for such gravity structures is weight.13 7 Replacement of a 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 a masonry wall with a gabion structure
having equivalent load bearing and force resisting capacity, the gabion structure must be larger
(wider, taller, deeper, or some combination thereof) than the masonry wall it would replace,
necessitating greater volumes of gabions.138

CSXT's Engineering Experts corrected TPI’s 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 a cubic yard of masonry and the
average weight of a cubic yard of gabion. Masonry walls are composed of units of solid material

like that found near 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.

138 See CSXT 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.").

137 I d
13 Cf TPI Op. WP "TPIRR Open Grading xls," Tab "Other Items," cell K37.
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In the regions that the TPIRR traverses, the most common stone that could be used for masonry
would be sandstone and soft- to medium-density limestone.'*’

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)."*® The broken-stone
unit weight of both types of stone is 90 pounds per cubic foot. These attributes produce an
average of 3,753 pounds per cubic yard of sandstone/limestone masonry. A gabion basket
containing one cubic yard of broken sandstone or limestone, in contrast, weighs only 2,430
pounds.'¥!

The quantity of gabions 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 1.54: 1),

multiplied by the
total quantity of masonry being replaced. Design charts created by Maccalerri use the same type
of calculation when substituting solid stone gabion basket unit weights for broken stone gabion
basket unit weights for gravity retaining walls."® Applying these calculations, CSXT's

Engineering Experts corrected the volume of gabion required for the TPIRR.'*

As explained
above, this approach is consistent with Board precedent. See DuPont, STB Docket Number

42125 at 178; SunBelt, STB Docket No. 42130 at 123.

139 See CSXT Reply WP "USGS AL Limestone.pdf and "USGS MS Limestone.pdf."
0 See CSXT Reply WP "Retaining Wall Diagram.pdf,” drawing "RET_WALL-1."

141 See CSXT Reply WP "Maccaferri.pdf," section "Effective weight of a structure made up with
gabions."

%2 This calculation is as follows: 3,753/2,430 = 1.54. See CSXT Reply WP "TPIRR Open
Grading CSXT Reply.xlsx," Tab "Gabion Retaining Walls."

3 See CSXT Reply WP "Retaining Wall Description.pdf," section: “Effective weight of a
structure made up with gabions,” Table 2.

14 See CSXT Reply WP "Retaining Wall Diagram.pdf." TPI also omitted several quantities of
retaining wall material reported in ICC Engineering Reports as summarized above.
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iv. Rip-rap
CSXT rejects TPI's quantity of rip-rap, but accepts its unit cost. TPI incorrectly recorded
the rip-rap quantities reported in the ICC Engineering Reports. CSXT has corrected TPI’s
145

misstatement of those quantities in this reply.

\A Relocating and Protecting Utilities

CSXT accepts TPI's costs for relocating and protecting utilities.

Vi. Seeding/Topsoil Placement

CSXT rejects TPI's embankment protection quantities, and rejects TPI's use of the Trestle
Hollow Project unit cost for seeding due to all the flaws in TPI's attempt to extrapolate from that
unrepresentative project, discussed above. See supra IlI-F-2-a. CSXT used the more
representative seeding unit cost from R.S. Means to calculate total seeding cost."*® This is
consistent with recent Board decisions. See DuPont STB Docket No. 42125 at 180; SunBelt,
STB Docket No. 42130, at 136.

vii.  Water for Compaction

Water for compaction for dry soils along the TPIRR route and drying of wet soils along
the route are addressed in Section III-F-2-d-1i-(h) (Subgrade Preparation), supra. CSXT rejects
TPI's unit cost and quantity of the water needed for compaction, although it agrees that water for
compaction is necessary as represented in TPI's workpapers, which is consistent with Board
precedent. See DuPont STB Docket No. 42125, at 183; SunBelt, STB Docket No. 42130, at 113;

TMPA L 6 S.T.B. at 707.

15 See CSXT Reply WP “TPIRR Open Grading CSXT Reply.xlsx,” Tab “Eng Rep Input,” Cells
AA146 and AA159.

146 See CSXT Reply WP "TPIRR Open Grading CSXT Reply.xlsx," Tab "Unit Costs."

I11-F-69



PUBLIC VERSION

viii.  Surfacing for Detour Roads

CSXT accepts TPI's costs for surfacing detour roads.

ix. Environmental Compliance

CSXT accepts TPI's costs of environmental compliance.

3. Track Construction’*’

Track construction includes the materials, labor and equipment required to lay track once
the subgrade has been completed. This includes acquiring, transporting, and placing all track-
related components including subballast, ballast, ties, rail, other track materials and other
specialized items. TPI's own track construction evidence included a number of conceptual and
implementation flaws that understated the TPIRR track construction costs. CSXT’s Track
Engineering Experts have corrected TPI’s errors in this Reply Evidence. In addition, as
described in Section I1I-B-1, the TPIRR configuration presentation by TPI did not have sufficient
mainline, siding, and yard tracks to serve its customers. On Reply, CSXT has adjusted the
TPIRR track construction quantities to account for the necessary additional track mileage set

forth above in Section III-B. Table III-F-13 below compares TPI's Opening TPIRR track

construction costs with the corrected costs provided by CSXT in this Reply.

147 Section II-F-3 of CSXT's Reply Evidence is sponsored by CSXT witnesses Michael
Baranowski of FTI Consulting, Robert Phillips of STV, Paul Bobby, and Patrick Bryant. All of
these experts' qualifications are further detailed in Section IV. These experts are sometimes
collectively referred to herein as "CSXT’s Track Engineering Experts."
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TPIRR Track Construction Cost Comparison

($ thousands)
Item TPIRR Open CSXT Reply Difference
1. Geotextile Fabric $3,506 $4,081 $575
2. Ballast & Subballast $1,688,413 $2,878,194 $1,189,781
3. Ties $1,280,443 $1,755,055 $474,612
4. Track (Rail) $0 $0
a. Main Line $2,190,548 $2,455,218 $264,670
b. Yard and Other Track $305,463 $499,921 $194,458
c. Field Welds $31,311 $64,776 $33,465 |
d. Switches (Turnouts) $710,332 $869,223 $158,891
e. RR Crossing Diamonds $24,161 $24,160 $0
5. Rail Lubricators $13,235 $13,685 $450
6. Plates, Spikes and Anchors $769,662 $856,645 $86,983
7. Derails and Wheel Stops $9,292 $10,118 $826
8. Switch Heaters $10,328 $10,328 $0
9. Track Labor and Equipment $1,457,879 $1,549,447 $91,568
10. Total $8,494,573 $10,990,852 $2,496,279

Source: CSXT Reply WP “Track Construction CSXT Reply.xlsx”

a. Geotextile Fabric

CSXT accepts TPI’s geotextile specifications and unit costs. CSXT’s Track Engineering

Experts increased the number of turnouts (which require geotextile materials), consistent with

adjustments CSXT made to the TPIRR Configuration and Operation plan (sometimes referred to

hereinafter as the “CSXT Reply Operating Plan”).

b. Ballast

CSXT accepts TPI's method of estimating ballast quantities, and has adjusted TPIRR

ballast quantities consistent with changes in the number of track miles required by the CSXT

Reply Operating Plan. CSXT rejects TPI’s development of the average cost of ballast, which

contains a number of flaws and errors. As detailed below, TPI’s average ballast costs are

understated because it erroneously included ballast suppliers adjacent to the TPIRR route; it used
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incorrect transportation distances; it failed to weight the average material and transportation costs
by the amount of ballast that the TPIRR would procure from each supplier; and it used an
erroneous and unsupported off-line transportation cost per ton-mile.

i. Ballast Quantities

CSXT’s Track Engineering Experts accept TPI’s method of calculating ballast quantities
and use that same methodology to adjust the TPIRR ballast quantities to be consistent with the
track miles required by CSXT’s revised TPIRR operating plan.'*®

ii. Ballast Pricing
TPI derived its TPIRR unit costs for ballast from ballast price information CSXT
produced in discovery, to which TPI added costs for transportation from the relevant supplier to
the TPIRR railheads and from the railheads for placement along the right of way. TPI’s average
ballast costs include a number of conceptual and calculation errors that result in the
understatement of TPIRR ballast costs. Those errors, and CSXT’s corrections are described
below.
(a)  TPI Erroneously Included Suppliers Along the
(Unbuilt) TPIRR Route in Its Development of
Average Ballast Costs.

TPI's proffered ballast costs included ballast suppliers located on the TPIRR route, which
would not be accessible by rail during the construction of the TPIRR. TPI derived its ballast
material unit price per ton from an average of fourteen (14) CSXT supplier prices based on

information provided by CSXT in discovery. CSXT’s Track Engineering Experts prepared a

map of the TPIRR route, and plotted the CSXT ballast supplier locations on that map.'*® As that

18 See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “User Input.”
149 See CSXT Reply WP "TPIRR Ballast Quarries Map.pdf.”
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map shows, five (5) of TPI’s designated ballast suppliers would be on the TPIRR system, and
lack access to any other foreign railroad or to the residual CSXT. Because these quarries are
exclusively served by portions of the CSXT that would be replaced by the TPIRR, there would
be no way to ship ballast by rail during construction of the TPIRR before its track is laid."°
Based on the TPI’s assumed production rate for building track, the quarry in Junction City, GA
would become accessible early in the TPIRR construction. CSXT accepts the use of this quarry
once it becomes accessible by rail. The remaining four quarries would not be available to TPI
during construction due to their locations along the lines of the TPIRR:

1) Tyrone, GA

2) Lithonia, GA

3) Notasulga, AL

4) Skippers, VA"

As the Board established in Otter Tail, the route of a SARR under construction cannot be
assumed to be available to transport materials required for construction of the SARR. See Otter
Tail, STB Docket No. 42071, at D-26 ("We have found that it would not be proper to assume
that a SARR could transport materials over the very lines that the SARR would need to build.").
That standard applies equally to the TPIRR. Under TPI’s proposed construction schedule, the
TPIRR would be built rapidly and simultaneously over a wide geographic area. Accordingly,

there would be gaps in the TPIRR network until near the end of construction, both because the

1% CSXT’s Track Engineering Experts determined the cost of trucking ballast from these
quarries to the TPIRR right of way would be economically inefficient. In the first instance, the
rates for trucking ballast are substantially higher than rail rates for transporting ballast.
Additionally, trucked ballast would have to be unloaded along the side of the right-of-way, and
then re-loaded into ballast cars by a work train performing final installation.

151 See CSXT Reply WP “Ballast Prices by Supplier and Location CSXT Reply.xlsx” and
“TPIRR Ballast Quarries Map.pdf.”
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TPIRR would be constructed in 97 separate track construction packages and because
construction would involve many more- time-consuming projects such as the Ohio River bridge
in Cincinnati and the Bakers Hill tunnel in Tennessee. These lengthy construction projects
would render the TPIRR route discontinuous and unavailable for on-line shipment of materials
from suppliers to TPIRR construction railheads. Therefore, during construction, the TPIRR
could not use its future lines to transport ballast to itself.

Further, because of the quantities required and the limited number of suppliers selected
by TPI, ballast for the TPIRR track could not be efficiently transported by truck and would move
by rail. The residual CSXT lines and the lines of other railroads necessarily would be used for
the delivery of ballast to the TPIRR railheads. This is fully consistent with the fact that railroads
in the real world must pay to transport ballast over foreign lines from quarries to the destination

. 152
carrier’s system.

CSXT’s Track Engineering Experts determined that the remaining nine (9)
existing CSXT suppliers selected by TPI are located along CSXT lines not replicated by the
TPIRR and could ship ballast over foreign lines.'” Due to locations of the quarries (multiple
quarries are located in the same small areas), CSXT uses six (6) quarries to supply ballast for the
TPIRR." To select the quarries to supply the TPIRR, CSXT determined which quarry would

best serve each railhead based on proximity. CSXT’s Track Engineering Experts did not source

ballast material from the other three quarries identified by TPI because use of those sources

12 See, e.g., CSXT Reply WP "Progressive Railroading Ballast Article," available at
http://www.progressiverailroading.com/CSXT transportation/article/Class-I-MOW-Executives-
InTheir-Own-Words--13196 (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").

153 See CSXT Reply WP “Ballast Prices by Supplier and Location CSXT Reply.xls.”
154

The Board recently accepted similar ballast quarry supplier modifications in SunBelt, STB
Docket No. 42130, at 121-130. See also CSXT Reply WP “Ballast Prices by Supplier and
Location CSXT Reply.xlsx.”

I1I-F-74



PUBLIC VERSION

would result in higher delivered ballast costs to the TPIRR. Table III-F-14 below demonstrates
that the three quarries not selected have higher costs than the selected alternatives.

Table 111-F-14

Quarries Not Selected Due to Higher Costs

Quarries Not Assigned Ballast Quantities

Detail Augusta, GA Cayce, SC Greystone, NC
Closest Railhead Atlanta, GA Atlanta, GA Richmond, VA
Miles to Railhead 255.7 280.8 229.7
Delivered Cost $29.49 $31.33 $27.69
Selected Quarry for Closest Junction City,
Railhead Junction City, GA GA Luck, VA
Selected Quarry Delivered
Cost $22.14 $22.14 $9.87

The full analysis, which is described in more detail below, resulted in the TPIRR’s use of
six quarries from TPI’s original 14.
(b)  TPD’s Calculation of the Average Cost of Ballast

for the TPIRR Is Not Weighted by the Relative
Quantities from Each Supplier.

CSXT accepts the unit prices used by TPI for the remaining six best serving quarries but
rejects TPI’s application of a simple average to determine a system-wide price for TPIRR ballast.
Use of the simple average understates the cost for ballast that the TPIRR would incur. As part of
an efficient ballast distribution plan, the location of some quarries would result in their supplying
much more ballast than others for constructing the TPIRR. Therefore, the TPIRR ballast unit
price should be weighted accordingly. TPI’s implicit assumption that the same amount of ballast

would be supplied by each of the nine suppliers would require the TPIRR to incur very
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substantial additional transportation charges from the more distant suppliers to the construction
railheads. TPI did not account for such added transportation costs.

For example, TPI selected only one ballast quarry, located in Toledo, OH, to supply all of
the ballast for segments of thé TPIRR located in the Midwest, which constitutes a large portion
of the TPIRR system.'*® This quarry has the highest ballast price, which is to be expected due to
the scarcity of ballast quality stone in the Midwest region. Other quarries selected by TPI are
located in the Appalachian region and the Southeastern U.S., which have abundant supplies of
suitable rock for ballast and correspondingly lower unit prices.

TPI cannot have it both ways. If the TPIRR benefits from lower transportation costs due
to the close proximity of the quarry to a portion of its system, it must pay the prevailing material
prices for ballast in the area. As discussed below, CSXT’s Track Engineering Experts
determined which of the ten ballast quarries most cost effectively could supply ballast for
different portions of the TPIRR, and calculated the resulting transportation distances and
material costs accordingly, weighted by distances to the designated TPIRR construction rail

heads. !

(c) Ballast Material Transportation From Supplier
to Railhead.

To transport the ballast it purchases from various suppliers, the TPIRR would rely on a

combination of the residual CSXT and other rail carriers to transport the ballast from the

135 Ohio, Indiana, and Illinois have 1,717 of the TPIRR route miles. See TPI Op. WP “TPIRR
Route Miles Opening Grading.xlsx,” Tab “Location Factors.”

16 CSXT’s decision to rely entirely on the ballast quarries selected by TPI is guided by the
Board’s decision in DuPont. In that case, the Board rejected the railroad’s proposed addition of
two new ballast locations to fill supply gaps because they were not produced in discovery. See
DuPont, STB Docket No. 42125, at 191. While CSXT believes adding new quarries to account
for supply gaps is a reasonable approach, it accepts that a quarry, for example in Toledo, OH,
might under the theory of unconstrained resources supply enough ballast for a significant portion
of the TPIRR system.
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supplying quarries to the TPIRR's railheads. That ballast then would be transported from those
railheads to the locations along the right of way where it would be installed in the track structure.
The TPIRR would therefore incur two distinct types of ballast transportation costs: (1) the cost of
transporting ballast via the residual CSXT and other rail carriers to the TPIRR railheads; and (2)
the cost to distribute ballast from the TPIRR railheads to points of installation along the TPIRR
roadbed. It appears from the limited documentation TPI provided that it recognized the need for
these distinct transportation components. But TPI fails to explain either how it developed the
mileages used in its evidence or what those mileages purport to represent. TPI also assumed an
unrealistically low transportation cost of 3.5 cents per-ton mile."”’

TPI’s proffered distances to which it applies its transportation cost per ton mile are
unsupported and flawed. For the transportation from the quarry to the railheads, TPI purported
to develop what it described as “average shipping distances.” See TPI Opening III-F-30. TPI
provided no workpapers or other documentation detailing how it arrived at these “average
shipping distances,” and CSXT’s Track Engineering Experts were unable to replicate TPI’s
mileage figures. It appears that TPI may have simply measured the linear distance from quarry
locations to some undefined point along the TPIRR for the quarries that are located off the
TPIRR route, and then arbitrarily increased those distances by some unexplained percentage.'*®

For the five quarries located on the TPIRR route, TPI assumed zero transportation distance.'®

137 TPI supplied no supporting workpapers or references to support its proffered shipping cost of
$0.035. The Board recently rejected similar evidence proffered by a complainant. See DuPont,
STB Docket No. 42125, at 191.

1% See TPI Op. WP “Ballast Shipping Distances.pdf,” Line 4 and CSXT Reply WP “Springfield,
MA Quarry TPI Dist Cale.png.”

159 See TPI Op. WP “Ballast Shipping Distances.pdf."
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TPI’s approach for determining off-line transportation distances is flawed in a number of
significant respects. First, its results are undocumented and unsupported. Second, there is no
way to determine to which railheads the transportation is assumed to occur. Third, TPI’s
distance additive—if that is indeed what it did—is unexplained and unsupported. To the extent
that TPI might have intended to apply a circuity factor to account for the difference between
distances calculated along a straight line and distances over the route of existing rail lines, it
failed to disclose, explain, or justify this rationale and it failed to explain or support the
percentage or other additives it applied.'®

CSXT’s Track Engineering Experts reject the unsupported transportation distances from
the suppliers to TPIRR railtheads proffered in TPI’s case-in-chief. Instead, CSXT’s Track
Engineering Experts conducted a detailed analysis to identify the most efficient rail
transportation options to deliver ballast to each of the TPIRR railheads from the ten quarries
discussed above. CSXT’s Track Engineering Experts then calculated an average transportation
distance from these sources to the TPIRR railheads. This analysis is detailed in CSXT's Reply
workpapers and is summarized in Table III-F-13 below.'®!

Based on the ballast sourcing assumptions described above, CSXT’s Track Engineering
Experts calculated the average quarry—to-railhead transportation distance as 265.1 miles. This
does not include the cost of transportation of ballast for distribution along the TPIRR right-of-

way itself, which is addressed in the following section. See infra LI-F-3-b-1i-(d). CSXT uses

10 See CSXT Reply WP "Springfield, MA Quarry TPI Dist Calc.png & Ballast Prices by
Supplier and Location CSXT Reply.xls."

11 Soe CSXT Reply WP "TPIRR Ballast Quarries Map.pdf;" CSXT Reply WP "Track
Construction CSXT Reply.xlsx," Tab "BALLAST REPLY COST" (On TPIRR portions of
mileage are listed on lines 9 to 16); CSXT Reply WP "Off Residual CSXT Ballast
Transportation Mileage Maps" and CSXT Reply WP "Ballast Transportation mileage to TPIRR
from Quarries.xIs"(Off TPIRR portions of mileage are broken down in this file).
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this 265.1 mile distance to calculate costs for ballast transportation by the residual CSXT or other

foreign carriers.'®

Table III-F-15

Mileage by rail
TPI Quarry Selected | from supplier CSXT 2010
as supplier to to TPIRR Price for this
TPI Railhead Railhead Railhead location
Chicago, IL Toledo, OH 243.1 $14.63
Fostoria, OH Toledo, OH 35.0 $14.63
Syracuse, NY Springfield, MA 336.8 $9.80
East St. Louis, IL Toledo, OH 441.5 $14.63
Cincinnati, OH Toledo, OH 282.7 $14.63
McKeesport, PA Verdon, VA 552.9 $11.95
Richmond, VA Luck, VA 5.1 $9.50
Fayetteville, NC Lemon Springs, NC 75.6 $11.40
Atlanta, GA Junction City, GA 155.0 $10.83
Montgomery, AL Junction City, GA 250.6 $10.83
Jacksonville, FL Junction City, GA 312.5 $10.83
Nashville Alternatives See Below 490.6 $12.78
Average 265.1 $12.20

Source: CSXT Reply WP “Ballast Prices by Supplier and Location CSXT Reply.xlsx” and
CSXT Reply Folder “Ballast Shipping”

(d)  Ballast Material Distribution Along the TPIRR
Right of Way.

In addition to the off-TPIRR transportation from source quarries to the construction

railheads, ballast must be moved along the TPIRR routes and right-of-way from its construction

railheads to the locations where the ballast would be placed. TPI calculated an average distance

of 37 miles for what it calls “railhead haul,”'®* covering the distances from the railhead to

162 See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “Ballast ML Tangent.”

1 The 37 miles of “railhead haul” distance for ballast conflicts with TPI’s calculation of average
“railhead haul” distance used elsewhere. Compare TPI Op. WP “Track Construction.xlsx,” Tab
“Ballast ML Tangent,” at cells C20, with Tab “Mileage Matrix for Suppliers,” at cell F18.
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placement in the track based on the average length of the TPIRR segments. CSXT accepts that
average distance.

(e) Material Transportation Unit Cost for Ballast.

TPI further understated ballast transportation costs by using an estimated unit cost

applicable to on-line rail transportation costs to approximate off-line rail transportation costs.

TPI applied a unit price of $0.035 per ton-mile to calculate off-line rail transportation costs on
the ground that price was "a transportation charge from AEPCO.” TPI Opening III-F-24. The
Board rejected the same fallacious argument in DuPont. See DuPont, STB Docket No. 42125, at
193 (accepting NS unit costs for off-line transportation).

Further, TPI’s claim is seriously misleading, because while the $0.035 per ton mile price
is "from" AEPCO 2011 in the sense that the number appeared in the Board’s decision, the Board
did not accept that price for off-line rail transportation. In AEPCO 2011, the complainant
proposed "an on-line (ANR system) shipping cost of $0.035 per ton mile, and a [separate]

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 defendant's evidence, the Board in
AEPCO 2011 emphasized that a $0.035 estimate would be "a conservative cost," because it
represented "the cost a railroad would charge itself for shipping on its own lines, when the
[SARR] would need to ship ballast over other carriers' lines." Id. at 100. Even as an on-line
ballast transportation cost, the $0.035 per ton mile transportation cost is outdated—it is based
upon a 1994 price used by the Board in Arizona Public Service Company v. Atchison, Topeka &
Santa Fe Railway Company, STB Docket No. 41185. Because that price reflects a railroad’s

cost to move materials over its own lines and because it is from more than 20 years ago with no
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indexing to account for inflation, the $0.035 per ton mile transportation cost certainly is not a
reliable estimate of the TPIRR's off-line ballast transportation costs. TPI provided no evidence
of current costs for transporting ballast on CSXT or on foreign railroads, and accordingly may
not do so on Rebuttal. See SAC Procedures, 5 S.T.B. at 445-46.

As discussed previously, because the TPIRR rail lines would not yet be built,
construction materials assumed to move by rail must be transported from the source to the
construction railheads using non TPIRR rail service over either the residual CSXT or another
carrier. See, e.g., Otter Tail, STB Docket No. 42071, at D-26 ("It would not be proper to assume
that a SARR could transport materials over the very lines that the SARR would need to build.").
To determine the actual cost that the TPIRR would incur shipping its ballast on the lines of the
residual CSXT and over the lines of other carriers, CSXT’s Track Engineering Experts contacted
aggregates supplier Vulcan Materials Company to obtain the rate for transporting ballast

materials.'®

Based on the price per ton and length of haul provided by Vulcan for shipping a
carload of ballast, CSXT’s Track Engineering Experts determined that the per-car cost for
transporting ballast in a 100-ton open-top hopper car, indexed to 2010 levels is $0.703 per ton-
mile.'®> The Board accepted a similar price in its recent decision in DuPont. See DuPont, STB
Docket No. 42125, at 193.

For the portion of the ballast transportation from the railhead to placement in the TPIRR
track, which would be accomplished by moving carloads of ballast over the unfinished TPIRR

track structure, CSXT’s Track Engineering Experts accept TPI's $0.035 per ton-mile as a

surrogate for the cost the rail construction contractor would incur in performing that service.

1% See CSXT Reply WP “Scanned Vulcan Transportation Information.pdf.”

185 See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “BALLAST SHIPPING
COST.”
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This results in a weighted average price per-ton mile of 0.073 per ton-mile applied to the total
ballast transportation distance of 265.1 miles.'%
iii. Subballast

(a) Subballast Quantities

TPI specified a subballast section of 6" on all mainlines, single and multiple tracks, 4" on
yard tracks and 4" on set out tracks. CSXT’s Track Engineering Experts accept these
assumptions. TPI further assumed that subballast consists of similar parent materials as ballast
crushed to provide a 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, CSXT’s Track Engineering Experts accept TPI's general specifications for subballast but
reject TPI's assertion that subballast would be sourced only from the same locations as those
supplying ballast, because that assumption is inconsistent with the need to deliver subballast by
truck.

In addition, without providing an explanation in its narrative evidence, TPI’s workpapers
reduced TPIRR subballast quantities, apparently removing subballast beneath grade crossings.'®’
CSXT rejects this unexplained and unsupported elimination of necessary of subballast.
Subballast and prepared subgrade are required at grade crossings as a best practice under CSXT
specifications.'® CSXT’s Reply corrects this omission, and also adjusts TPI’s subballast
quantities to reflect the number of TPIRR track miles required by CSXT’s reply operating

plan.'®

1% See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “Ballast ML Tangent.”
17 See TPI Op. WP “Track Construction.xlsx,” Tab “Summary,” Row 49.

18 See CSXT Reply WP “CSXT Crossing Specs.pdf.”

199 See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “User Input.”
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(b)  Subballast Material Costs

TPI relied solely on the Trestle Hollow Project for its unit price for subballast. TPI
asserted, without support, that this unit price included both the cost of transportation and
placement in the roadbed. See TPI Opening III-F-30. As demonstrated, TPI's Trestle Hollow
Project unit prices are unsupported and not representative of the geographically diverse and
expansive 6,866 mile TPIRR system. See supra III-F-2-a. TPI does not attempt to prove or
justify its assumption that the unit price for subballast specific to a single isolated shortline
project, located in south central Tennessee, would apply the entire TPIRR system. Nor did TPI
even attempt to explain how the transportation characteristics of delivering subballast to the
Trestle Hollow Project would be comparable to those of delivering subballast to the entire
TPIRR system. Further, the Board recently rejected the use of the same unit costs from the
Trestle Hollow project in both DuPont and SunBelt.'™ For the foregoing reasons, CSXT’s Track
Engineering Experts reject TPI's proposed unit costs. As detailed below, CSXT’s Track
Engineering Experts have developed reasonable subballast material and transportation unit costs
from representative third party price quotes.

To develop subballast unit prices that reflect the prices the TPIRR would actually be
required to pay, CSXT’s Track Engineering Experts identified suppliers from locations along the
proposed TPIRR route and obtained both material and transportation price quotations from each
supplier.!”’ These subballast materials must be delivered to the installation location by truck in

order to ensure product quality and to minimize costs. The geographic scope of the TPIRR

'0 See DuPont, STB Docket No. 42125, at 203 (“The Board will also accept NS’s costs and
quantities for subballast because, as discussed above, the Board is rejecting the use of Trestle
Hollow Project. As such, NS’s price quotes from various suppliers and its use of Means
represent the best evidence of record.”); See SunBelt, STB Docket No. 42130, at 132 (similar
rejection of Trestle Hollow costs for subballast).

17! See CSXT Reply WP "Sampling of Subballast Pricing.pdf."
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means that there must be numerous subballast suppliers within reasonably close proximity to the
TPIRR roadbed. Because subballast is similar to the crushed stone used for highway road base
material, CSXT’s Track Engineering Experts assumed that suitable subballast suppliers will be
available along the TPIRR route. CSXT’s Track Engineering Experts used an assumed 40 mile
average delivery distance, which would allow for there to be a potential approved supplier every
160 miles along the TPIRR.'™ The average resulting corrected TPIRR price for subballast
material and transportation is $17.52 per ton.'”

() Subballast Material Placement Costs

The CSXT Track Engineering Experts reject TPI’s method of estimating cost of placing
subballast along the roadbed. TPI attempted to derive a placement cost from R.S. Means by
adding the equipment and labor cost and excluding material from the aggregate placement
operation 32-11-23-2021 “Aggregate Base Course — Crushed stone 6” deep.”'™ CSXT agrees
that this operation adequately accounts for cost of placing subballast but rejects TPI’s method of
deriving a unit cost. TPI failed to include cost for overhead and profit (O&P) in its subballast
placement cost. This is a clear error that understates final cost of subballast. All other unit costs
developed from R.S. Means by both TPl and CSXT included O&P as instructed by R.S. Means.
15 CSXT instead developed a subballast installation cost using R.S. Means 2010, similar to TPI,

but including labor, equipment, and O&P. CSXT’s derived its corrected installation cost from

172 CSXT’s Track Engineering Experts used a 40 mile average distance to allow for the practical
use of trucks making 4 round trips in an average 8 hour day. If trucks average 40 mph and take
little time to actually unload at the spreader box they can make around 4 trips per day. This
assumption is based on the experience of CSXT’s Track Engineering Experts with maximum
haul distances in the road and railroad construction industry.

1 See CSXT Reply WP “Track Construction CSXT Reply,” Tab “SUBBALLAST REPLY
COST,” cell F37.

17 See TP1 WP “Base Placement RS Means 2012.pdf.”
15 See CSXT Reply WP “R.S. Means How to section.pdf.”
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Aggregate Base Course section of R.S. Means, and included suitable equipment and labor to
place subballast.!”® The resulting adjusted cost of installing subballast is $3.77 per ton. !’

c. Ties

TPI's engineers selected 77 x 9” x 876” Grade 5 wood ties spaced 20.5 inches apart for all
main track, passing sidings, and branch lines consistent with the railroad industry standards for
mainline tracks. For yard and set-out tracks, TPI used the same tie specifications spaced 24
inches apart. See TPI Opening I1I-F-30. CSXT’s Track Engineering Experts accept TPI's
proposed tie type and spacing. Using American Railway Engineering and Maintenance-of-Way
Association (“AREMA?”) Guidelines, CSXT’s Track Engineering Experts verified the subgrade
pressures for the various TPIRR rail and tie combinations and found they were acceptable with
use of 136# and 115# rail for the maximum mainline and yard and siding speeds specified by
TPL

TPI derived its unit costs for ties from Schedule 722 of CSXT’s 2010 from R-1.
However, this unit cost does not cover costs for the Grade 5 wood ties that TPI specified for the
TPIRR. Schedule 722 states that the category of ties from which TPI derived its unit cost is for
“Wooden ties, treated before application,” but clearly does not limit this to the Grade 5 ties of the
dimensions selected by TPL.!" CSXT’s general tie cost information would be inapplicable for
determining costs for TPI’s specific type of tie because it includes costs for other grades and
sizes of ties. In fact, the 2010 R-1 cost information used by TPI is almost entirely related to the

costs for yard and siding track ties, as opposed to costs for mainline track ties. Mainline track

176 See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “SUBBALLAST REPLY
COST.”

17 See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “SUBBALLAST REPLY
COST.”

'8 See TP1 Op. WP “Tie Cost — Page 87 from CSX 2010 R-1 Revised.pdf.”
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requires high quality ties with minimal structural defects in order to support heavy tonnage and
high speeds. Yard and siding ties support much lighter loads and significantly slower speeds.
Accordingly, carriers typically use lower grade material and much smaller dimensions for yard
and siding ties in comparison to mainline ties. 17

As Table ITI-F-16 below depicts, in 2010 the vast majority of trcated wooden tics that
CSXT installed were ties for yard tracks rather than mainline tracks. In contrast, in 2009 CSXT
installed considerably more treated wooden ties in mainline tracks rather than yard tracks,

resulting in a significantly higher average price.

Table 111-F-16

Tie Costs Reported in Schedule 722 of CSXT's R-1 Annual Report

Number of miles of

new yard, station,

Number of miles of | team, industry, and

Average Price for | Number of Treated | mainline, passing, other switching
Treated Wooden Wooded Ties crossover track in | track in which ties
Year Ties Applied which ties were laid were laid

2009 $53.74 38,924 5.69 1.03
2010 $35.47 22,443 0.06 9.47

Table I1I-F-16 shows that the reason TPI used an average price of $35.47 per tie from

CSXT’s 2010 data—even though suppliers at each of the plants TPI claims to use as suppliers

quoted prices ranging from $42.99 to $45.15-is that the costs in CSXT data for 2010

' Although TPI specified that the same tie size would be used for TPIRR main line and yard
and siding tracks, albeit with different spacing, CSXT, like most carriers, uses smaller and lesser
Grade 3 ties for its yard and siding track. See, e.g., CSXT Reply WP “CSX1" Tie
Specifications.pdf” (CSXT Manual specifies mainline ties “shall be” Grade 5 (77 x 9” x 8.6”) or
4, while sidetrack ties “shall be”” smaller Grade 3) (publicly available at
http://www.csx.com/share/wwwcsx_mura/assets/File/Customers/Services_and_Partners/CSX_In
dustrial Sidetrack Manual 063003.pdf).
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predominately were for different, less expensive types of yard track ties."** CSXT’s Track
Engineering Experts reject TPI’s proposed tie price of $35.47, and instead apply the average
price of $44.60 from the three suppliers that TPI identified in its opening evidence.

CSXT accepts TPI’s assumption that off-line transportation costs are not included in the
amounts reported by CSXT in its R-1 and that such costs therefore should be added to determine
reasonable tie costs.'*! CSXT has corrected TPI’s development of off-line tie transportation
costs to conform to TPI’s assumption that ties would be transported from the supplier to the
TPIRR railheads by truck. Specifically, CSXT accepts the 256 mile average shipping distance
TPI used for ties, which it calculated using trucking distances from the closest of the three
suppliers identified by TPI—in Guthrie, KY, Muncy, PA, and Florence, SC—to the various
railheads.'® However, even though TPI specified that ties would be shipped by truck, it applied
an unsupported and unexplained cost $0.035 per ton-mile to ship these ties which, as
demonstrated above, is an outdated cost associated with on-line rail transportation.'®® The CSXT
Engineering Experts reject this transportation cost and instead apply tie transportation cost of
$0.092 per ton-mile, which is based upon a price quote obtained from McCord Tie and Timber

184

tie vendor. " The Board has accepted this method in recent cases. See DuPont, STB Docket

No. 42125, at 194-95 and SunBelt, STB Docket No. 42130, at 132.

180 Soe TPI Op. WP “Track Construction,” Tab “Ties,” Line 18.
18 See TPI Op. WP “Track Construction,” Tab “136 RE Rail,” cell C23.

182 Goe TPI Op. WP “Track Construction,” Tab “Mileage Matrix for Suppliers,” at line 9 and Tab
“Ties,” at line 18. This is consistent with CSXT using an average price for the three locations.

18 See TPI Op. WP “Track Construction,” Tab “Ties,” at line 20. This is contrary to TPI’s claim
that “materials that cannot be shipped by rail have been priced with shipping by truck to one or
more of the road access points along the TPIRR’s lines.” See TPI Opening III-F-37.

184 See CSXT Reply WP “McCord Tie and Timber Transportation Information.pdf.”

I1I-F-87



PUBLIC VERSION

d. Rail
L Main Line, Yards, and Sidings

TPI proposed rail sections using 136-pound Continuous Welded Rail ("CWR") for most
of the TPIRR main tracks and passing sidings (for segments carrying 20 Million Gross Ton
("MGT")/year or greater), with premium rail deployed on curves of three degrees or greater. See
TPI Opening at III-F-31. On light-density segments of the TPIRR (less than 20 MGT/year), TPI
proposes to use new 115-pound CWR. In yards and for helper and set out tracks TPI proposed to
use 115-pound CWR. CSXT accepts these TPI specifications.

ii. Rail Pricing

TPI developed its price of $857 per ton for CWR from information reported in CSXT’s
2010 Annual Report R-1, which CSXT accepts. CSXT also accepts TPI's assumption that the
rail prices reported in the CSXT R-1 do not include any off-line transportation costs, and agrees
with TPI’s methodology for calculation of off-line railroad transportation miles from the rail
suppliers to the TPI railheads. TPI developed its off-line transportation miles assuming that the
TPIRR rail would be sourced from a rail manufacturing plant in Steelton, PA. CSXT accepts
this assumption. However, CSXT rejects TPI’s proposed unit cost for transporting rail from the
manufacturer to the railheads.'®

TPI's proposed transportation cost per mile is unsupported and unreliable. TPI used a
cost of $0.035 per ton-mile, but provided no backup or support for that figure. Instead, TPI's
only justification for using this cost is the indefinite claim that it was "based on a transportation

charge from AEPCO.” TPI Opening III-F-24. As CSXT has explained, this claim is incomplete;

inaccurate, and misleading. See supra I1I-F-3-b-ii-(e).

185 See CSXT Reply WP "Track Construction CSXT Reply.xlsx," Tab "RAIL SHIPPING
COSTS."
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To correct this unsupported and unreliable transportation cost assumption, CSXT’s Track
Engineering Experts obtained a quote for rail delivery from Arcelor Mittal Long Carbon North
America (“Mittal”), a major rail supplier, for full trains of CWR. Mittal quoted a price of $6,220
per car with $3,000 per day rental fee for every day after a three-day unloading period for fully
loaded 30-car rail trains carrying 80,000 linear feet (40,000 track feet) of 136-pound rail shipped
from Steelton, PA to Nashville, TN.'*® After adjusting this quote to the third quarter of 2010
price levels, the additional transportation cost for rail would be $6.295 per track foot, or $138.86
per ton for 136-pound rail.'*’

iii. Rail Unloading Costs

CSXT accepts TPI’s rail unloading cost estimate.'®®

iv. Field Welds

TPI understated the number of field welds required for the TPIRR by counting only the
welds needed to join 1,440 foot rail sections, 18 welds per panel turnout, and four welds per
grade crossing. TPI omitted field welds required to install insulated joints and crossing
diamonds. CSXT’s Track Engineering Experts computed the number of field welds required at
these locations and added costs for them.'

The CSXT’s Track Engineering Experts reject TPI's field weld unit price. TPI stated in

its opening narrative that its field weld unit cost was based on direct quotes and historical prices

1% See CSXT Reply WP “ALCNA_Rail Quote.pdf.” In the experience of the CSXT Track
Engineering Experts, CWR contractors do not own rail cars, and the car rental fee quoted in the
Mittal bid is fairly standard.

187 See CSXT Reply WP "Track Construction CSXT Reply.xlsx," Tab "RAIL SHIPPING
COSTS," Cells C35 and C37.

188 See TPI Op. WP “Track Construction.xlsx,” Tab “136 RE Rail,” cell C30; TPI Op. WP “Rail
Train Costs.pdf.”

1% See CSXT Reply WP "Track Construction CSXT Reply.xls,” Tab "Summary,” cells D24 to
D28.
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from projects overseen by Crouch Engineering.'*® However, TPI only included a Bid Tabulation
sheet from just one project, without any backup information stating what the bids included.'”’

Also, TPI stated in its Trackwork spreadsheet “Quotes include labor and material,”'*

again
without any support or backup. CSXT obtained a field weld quote that included a separate weld
kit cost'®. CSXT has included that separate weld kit cost to TPI’s labor field weld unit price,
and has applied that unit cost to the corrected quantities of field welds.'**

V. Insulated Joints

Consistent with the approach used by TPI, the CSXT Reply discussion of insulated joints
is included in the Signals and Communications sections of this Reply evidence. See infra III-F-
6-a-iii.

e. Switches

CSXT’s Track Engineering Experts generally accept TPI's specifications for TPIRR
switches (i.e., turnouts). TPI based its estimated costs for turnout installation on the TPIRR on
quotes from suppliers and contractors.'” TPI included the required cost elements for turnouts,
namely materials cost, delivery charges, and installation labor, but made several mistakes in its
computation of costs of these elements, primarily in connection with its calculations of

transportation costs.

%0 See TPI Opening at I1I-F-32.

1 See TPI Op. WP “Bayline Weld Bid.pdf.”

192 See TPI Op. WP "Track Construction.xlsx," Tab “Field Weld.”

'3 See CSXT Reply WP “CSXT Field Weld Quote Bankhead Railway Services.doc.”

1% See CSXT Reply WP CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “Field
Weld,” Cell C19.

193 See TPI Op. WP "Track Construction.xIsx."
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First, TPT made a significant error in calculating shipping costs for its No. 20 turnouts.
TPI used a material unit cost from Unitrac in Knoxville, TN but computed its average shipping
distance for that material from a different supplier’s location in Decoursey, KY. CSXT corrected
this error by using the actual average transportation distance from Unitrac’s location in
Knoxville.'*®

Second, CSXT corrects the transportation unit cost for turnouts, which TPI once again
based on an outdated $0.035/ton-mile estimate for which it provided no documentary support.
See supra I1I-F-3-b-ii-(e). CSXT’s Track Engineering Experts obtained an actual current price
quote from A&K Railroad Materials for delivery of panelized turnouts in gondola cars for
$4,000 per car for a 500 mile delivery."’ Indexing these costs to the third quarter of 2010
yielded a cost of $0.083 per ton-mile.'”®

Additionally, TPI neglected to install manual switch machines on yard turnouts. See TPI
Op. WP “Track Construction.xlsx,” Tab “Summary.” CSXT develops costs for a standard 51A
manual yard switch based on a quote from Kimes Steel and Rail Inc. and applies this cost to all
yard turnouts other than those in hump yards, which are already equipped with power

switches.'”’

1% See CSXT Reply WP “Track Construction CSXT Reply.xls,” Tab “No. 20 Turnout” & Tab
“matrix mileage.”

7 See CSXT Reply WP “AK Turnout Transportation.pdf.”

1% See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “TURNOUT SHIPPING
COST,” cells C16.

199 See CSXT Reply WP “Track Construction CSXT Reply.xlIsx,” Tab “Manual Switch” and
“Kimes K51A Manual Switch Quote.pdf.”
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Figure III-F-1
Panelized Turnout

L okt

f. Other
i. Rail Lubricators

CSXT rejects TPI's costs and quantities for rail lubricators. Here, TPI’s quote failed to
include costs of several lubricator components, including grease, track mat, and cost for
lubricator installation. Without these components, the lubricators would not effectively limit
wear on the TPIRR, which would cause increased maintenance costs.

CSXT requested a quote from the same manufacturer for the exact same lubricator that
TPI specified.”™ The corrected unit cost is $7,623 per lubricator (which includes mats and

installation).”"!

20 See CSXT Reply WP “CSXT Rail Lubricator LB Foster.pdf.”
201 See CSXT Reply WP “Track Construction CSXT Reply.xlsx,” Tab “Rail Lubricator & Mats.”
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ii. Plates Spikes and Anchors

CSXT accepts TPI's basic specifications for other track materials including plates, spikes,
and anchors. TPI again used the same stale, unsupported cost of $0.035 ton-mile transportation
cost it used for other track materials. For the reasons described above at Section III-F-3-b-ii-(e),
this outdated, unsupported and unexplained historical estimate is not a reasonable proxy for real-
world TPIRR transportation costs. CSXT’s Track Engineering Experts obtained a real-world
estimate of other track materials delivery costs of $0.092 per ton-mile. CSXT further
conservatively assumed that the TPIRR would use highly efficient bulk loading in 100-ton
gondola cars.”? CSXT’s Track Engineering Experts used the resulting transportation price to
203

calculate transportation costs for other track materials.

iii. Derails and Wheel Stops
(a) Derails
CSXT’s Track Engineering Experts accept TPI's proposed retractable derail for TPIRR

2% For mainline locations, however, CSXT’s Track

yard locations, and its proposed unit price.
Engineering Experts reject TPI’s proposed transportation distance. TPI failed to calculate an
accurate average distance from TPIRR’s double switch point derail supplier in Kansas City, KS
to average railhead distance. CSXT Calculated and applied the average shipping distances in the
“Mileage Matrix for Supplier” tab in CSXT Reply Workpaper “Track Construction CSXT
Reply.xlsx.”

(b)  Wheel Stops

CSXT’s Track Engineering Experts accept TPI's unit costs for wheel stops.

202 See CSXT Reply WP “Omaha Track Materials Omaha pickup for plates Whitehead Engi.txt.”

203 See CSXT Reply WP “OTM Transportation Cost Calculation.pdf.”

294 Derails “are used to keep cars from rolling from a spur track or side track through a turnout

and onto the main track.” SunBelt, STB Docket No. 42130, at 136.
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iv. Crossing Diamonds

CSXT’s Track Engineering Experts accept TPI’s costs and quantities for crossing

diamonds.
(a) Materials Transportation

Like TPI, CSXT largely has addressed the transportation costs for each item in the
sections discussing the total cost for that item, so most transportation costs have been addressed
above. In addition, CSXT’s review of TPI’s proposed railheads revealed that TPI’s assumption
that Nashville could function as a TPIRR construction railhead is unworkable. The Nashville
railhead is designed to support track construction on the TPIRR Nashville and Louisville
Divisions.””® However, TPI assumed the TPIRR would replace CSXT on all of its lines into and
out of Nashville. Moreover, the short line carriers that serve Nashville only connect to the CSXT
lines that the TPIRR would replace. Thus, during construction of the TPIRR, there would be no
existing rail lines available to transport track material to a railhead in Nashville. Consistent with
Otter Tail, where the Board concluded that it would not be proper to assume that a SARR could
transport materials over the very lines it would need to build, the TPIRR could not designate a
railhead to receive materials from oft-line rail transportation providers where no connections
exist.

CSXT rejects TPI’s assumption of a construction railhead at Nashville and has instead
added four new railheads at the nearest connections to third-party rail service providers. These
locations are: Elizabethtown, KY'; Evansville, IN; Milan, TN; and Decatur, AL. Accordingly,

CSXT has replaced the material transportation distances calculated by TPI to Nashville with the

205 See TPI Opening I1I-F-36 and TPI Op. WP “Track Construction.xlsx,” Tab “Mileage Matrix.”
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average distances to these four railheads from TPI’s selected suppliers.””® CSXT calculated
these distances using the most efficient rail route that does not traverse the segments of the
CSXT network that the TPIRR is would replace. CSXT also used these locations instead of
Nashville when determining ballast sources for the TPIRR and calculating associated
transportation distances.?”’

(b)  Track Construction Labor

CSXT’s Track Engineering Experts accept TPI’s costs for track construction labor.

4. Tunnels

CSXT tunnel design, engineering, and construction expert Roberto Guardia reviewed the
tunnel section of TPI’s evidence and developed this tunnel section of the CSXT reply. Mr.
Guardia has extensive expertise in tunnel engineering and construction, as detailed in his
qualifications in Section IV. Recently, Mr. Guardia was involved in the preparation of tunnel
unit costs that were presented to the Board in the Norfolk Southern Reply Evidence of the
DuPont rate case. CSXT accepts TPI's use of the tunnel lengths that it provided to TPI during
discovery. However, TPI included in its inventory only 72 of the 74 tunnels on the TPIRR
system. TPI excluded two tunnels in the inventory between Nashville and New Orleans of the

OBA line located at mile posts 250.78 and 272.19, known as Diana and Luda tunnels

206 This adjustment has relatively minor affects on TPIRR transportation costs for ballast, ties,
OTM, anchors, and rail. See CSXT Reply WP “Track Construction Costs CSXT Reply,” Tab
“Mileage Matrix” cells J5 to J9.

207 See CSXT Reply WP “Miles_Nashville Alt Railheads.png” and
“Map_Nashville Alt Railheads.png.”
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respec’cively.208 CSXT’s Reply evidence adds the two missing tunnels (Diana and Luda), and
makes corresponding corrections to TPI’s tunnel cost estimate.*”

CSXT accepts the cost per linear foot of tunnels that is based on Table III-F-19 of page
[II-F-166 in the Norfolk Southern Reply Evidence in DuPont, adjusted for inflation from 2Q09to
3Q10 levels. The table is missing unit costs for several | categories of tunnels in the TPI
inventory that did not exist in the DuPont inventory. CSXT accepts the default category used in
the TPI cost methodology that corresponds to the nearest shorter length tunnel unit cost. CSXT’s
revised Tunnels cost of $1,630 million is $34 million more than the cost of $1,596 million
proposed by TP1.2'?

5. Bridges
TPI’s bridge evidence, while correcting some of the flaws and errors that have

characterized complainants’ bridge evidence in prior cases, nonetheless contains a number of

other errors that result in significant understatement of TPIRR bridge investment costs.”'' Thus,

208 See CSXT Reply WP “Missing Tunnels.pdf.”

209 See CSXT Reply WP “TPI Tunnel Construction CSXT Reply,” Tab “TPI Tunnel List,” Lines
79 and 80.

219 Compare CSXT Reply WP “TPI Tunnel Construction CSXT Reply” with TPI Open WP “TPI
Tunnel Construction.xlsx.”

21T CSXT’s Reply bridges analysis and evidence is developed and sponsored by David Magistro
and Robert Phillips of STV, a firm offering engineering, architectural, planning, design,
environmental, and construction management services for raiiroads, highways, and other
infrastructure projects; and Michael Baranowski of FTT Consulting. Mr. Magistro is a Senior
Engineer and Project Manager with STV and has over fourteen years of experience with
structural designs, focusing on movable bridges and railroad structures. Mr. Phillips is Vice
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. Mr. Baranowski
is a Senior Managing Director at FTI Consulting and has over thirty years of experience in
transportation analysis. Further descriptions of these witnesses’ experience and qualifications
are set forth in Section IV infra. Messrs. Magistro, Phillips, and Baranowski are sometimes
referred to collectively in this section as “CSXT’s Bridge Engineering Experts.”
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TPI’s unit costs for standard Type I, II, Il and IV bridges are based on actual bridge construction
projects and, with minor modifications, are generally representative of the costs the TPIRR
would incur for such bridges. However, TPI’s bridge inventories do not include a number of key
bridges along the TPIRR route, including a number of areas where the TPIRR is assumed to
construct multiple main line tracks. Further, TPI’s evidence and assumptions for other
categories of bridges (tall bridges, special non-movable bridges, oversized culverts, and movable
bridges) is simplistic and significantly understates the cost of constructing those special
structures.

One fundamental flaw that stands out from the others in TPI’s bridge evidence is its
reliance on the erroneous assumption that the TPIRR would be responsible for paying only 10%
of the costs of constructing its movable bridges, an assumption the Board has squarely rejected.
See DuPont, STB Docket No. 42125, at 223 (“The Board rejects DuPont’s claim for cost
reduction via the Truman-Hobbs Act and the American Recovery and Reinvestment Act of 2009
because the Truman-Hobbs Act applies only to the modification or relocation of bridges which
are already in existence. The Truman-Hobbs Act does not provide funding assistance for the
construction of brand new bridges such as the DRR would be constructing. Therefore, DuPont
will be responsible for the full cost of movable bridges with no cost sharing arrangement.”).

This single erroneous assumption alone produces an understatement of TPIRR bridge costs of
more than $1 billion. Overall, errors in TPT’s development of TPIRR bridge investment costs
resulted in understatement of necessary TPI investment by approximately $1.9 billion, as

summarized in Table III-F-17 below.
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Comparison of TPI Open and CSXT Reply TPIRR Bridge Investment Costs

TPI Open CSXT Reply Difference
TPI Type I-1V Bridges $1,286,882,362 $1,443,782,130 $156,899,768
TPI Mixed Spans $145,306,500 $232,506,835 $87,200,335
Tall Bridges $141,278,364 $209,308,090 $68,029,726
Special Non-Movable Bridges $1,718,271,345 $2,011,809,541 $293,538,196
Oversized Culverts $5,939,358 $83,857,805 $77,918,447
Movable Bridges $140,227,588 $1,197,805,071 $1,057,577,483
Yard Bridges $0 $91,482,815 $91,482,815
Highway Overpasses $130,137,597 $228,494,408 $98,356,811
Total $3,568,043,114 $5,499,046,695 $1,931,003,581

CSXT addresses each of these shortcomings in detail in the sections below, and provides

details and supporting documentation for its reply calculations and analyses in its Reply

workpapers.

a. Bridge Inventory

The bridge inventory TPI presented in its opening evidence requires several corrections

in order to fairly and accurately represent the bridges that would be required to construct the

TPIRR routes and system.

First, TPI omitted 18 Type I through IV bridges that the TPIRR must replicate and it also

failed to account for moveable spans on two bridges, which TPI incorrectly classified as “Special

Non-Movable Bridges” in its Opening Workpaper “TPI Bridge Construction Costs.xIsx,” and

costed as truss spans.”'> CSXT has corrected these omissions by adding the 18 missing bridges

and adding the two excluded movable span bridges to the “TPI Special Movable Bridges”

212 The misclassified movable bridge spans are on Bridge CFP 110.32 in the Baltimore Division
and Bridge DC 28.1 on the Chicago Division. Bridge CFP 110.32 contains a swing span, and
Bridge DC 28.1 contains a bascule span. See TPI Op. WP “TPI Bridge Construction Costs.xlsx,”
Tab “Special Non-Movable Bridges,” Lines 62 and 64 and CSXT Discovery File “2010 Active
Bridges.xlsx,” cells 04164 and 04316.
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category.”"> CSXT also removed TPI’s erroneous truss span cost for the two moveable bridge
spans from the “Special Non-Movable Bridges” category and substituted the correct moveable
bridge span costs.”'*

Second, TPI assigned an incorrect number of tracks to numerous bridges in several
categories. CSXT first corrected track numbers to conform to those set forth in TPI’s
corresponding Stick Diagrams.?'> CSXT’s Bridge Engineering Experts then adjusted the number
of tracks to reflect track configuration changes dictated by CSXT’s corrected reply operating
plan.

Third, TPI included costs for a number of Types I through IV bridges the TPIRR would
not be required to replicate because the bridges are owned by a railroad other than CSXT.2'¢
CSXT removed these bridges from the TPIRR bridge inventory by using a value of 0 (zero) in
the “CSXT Corrected Number of Tracks” column used in CSXT’s corrected bridge cost
calculations.*!’

In addition to the Types I through IV bridge mis-classifications, TPI included one bridge

in the “Special Non-Movable Bridges” category and two bridges in the “TPI Special Movable

213 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Type I-
IV Bridge List,” Lines 3940-3957; CSXT Reply WP “TPI Bridge Construction Costs CSXT
Reply.xlsx,” Tab “TPI Special Movable Bridges,” Lines 37 and 38.

214 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Special Non-
Movable Bridges,” cells BF64 and BF66.

215 The Stick Diagrams show, among other things, the number of tracks that would be necessary
on each bridge according to TPI’s own analysis and design. See CSXT Reply WP “TPI Bridge
Construction Costs CSXT Reply.xIsx,” Tab “TPI Type I-IV Bridge List, in Column AT,” Tab
“TPI Mixed Spans List, in Column AZ,” Tab “Special Non-Movable Bridges, in Column BC,”
Tab “Oversized Culverts,” in Column BV, and Tab “TPI Special Movable Bridges, Column
AQ”

21 See TPI Opening Stick Diagrams at 47, 78, and 109.

217 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Type I-
IV Bridge List” in Column AT and Tab “TPI Mixed Spans List” in Column AZ.
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Bridges” category that the TPIRR would not be required to replicate because the bridges are
located on lines over which the TPIRR would have trackage rights only.2'®

Fourth, TPI proposed to replicate 60 Type I through IV bridges using more spans than
exist on the real world bridges. This directly contradicts TPI’s fundamental assumption and
approach to these standard bridges, which asserts that “[ W]ater flow increase/decrease [in
comparison to the existing CSXT bridges] is negligible due to the fact that, for each bridge,
TPI’s engineers either maintained the same number of spans and piers, or decreased the number
of spans and piers, while keeping the length the same as the existing bridge. In this manner, the
hydraulic opening of many bridges has been increased and improved by reducing the number of
spans and bridge bents/piers.” See TPI Opening I11-F-40.

CSXT’s objection to the layout approach for these 60 bridges is two-fold. For bridges
over waterways, TPI’s assertion that the “water flow increase/decrease is negligible” is itself
negated where TPI proposes a bridge layout with more spans and piers than exists in the real
world.>" Such a material change, which makes the waterway channel more restricted, could be
justified only if there is adequate engineering analysis to back it up. In order to support its
increased number of spans for the same bridge length, TPI would have to demonstrate through a

watershed run-off model or some other engineering analysis that the use of more piers would not

create a rise in the existing water level. For bridges over roadways, the addition of piers is

218 See TPI Opening Stick Diagrams at 47, 78 and 109. CSXT removed these bridges from the
TPIRR bridge inventory. See CSXT Reply WP “TPI Bridge Construction Costs CSXT
Reply.xlsx,” Tab “Special Non-Movable Bridges,” Line 119, and Tab “TPI Special Movable
Bridges,” on Lines 19 and 21.

2% A corollary to TPD’s statement is that where it increased the number of spans and piers, the
increase/decrease in water flow is not negligible. TPI provided no analysis demonstrating that
the waterway will be unhindered by additional piers. Therefore, TPI must maintain the same
number or fewer piers on the replicated structures as exist on the actual CSXT bridges replicated
by TPIRR.
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equally flawed, but for a different reason. Most of the bridges in question are single span
structures. If a single span structure crossing a roadway is replicated with a two-span structure
where the two spans are equal in length, necessarily there would be a pier right in the middle of
the roadway. Obviously, that would be unworkable.”*

In the case of these 60 structures, CSXT’s Bridge Engineering Experts analyzed the costs
of correcting TPI’s bridge layouts such that the number of spans and piers for the proposed
structure matched the existing structure, as TPI’s narrative claimed it had done. The results
showed that the cost impact of such corrections would be negligible. Consider, as an example,
Atlanta Division Bridge XXB 51.4 over US-29. The existing bridge is a 51-foot single span
structure over the roadway. TPI proposed to replicate this bridge with two Type I spans,

including a pier right in the middle of the roadway.*!

If TPI had consistently implemented the
approach its opening narrative claimed to have applied, it would have replicated this bridge with
a single Type Il span. However, the cost of using a single Type III span on Type III abutments
is actually very close to the cost of two Type I spans on Type I abutments when the cost of the
pier is included.

The foregoing discussion is intended to ensure that CSXT’s position is clear. The layouts
TPI proposed for these 60 bridges are not acceptable, and TPI appears to have simply glossed

over both its unsupported assumptions and the inconsistency of its re-design of those bridges

with the approach TPI’s narrative claims was used. However, because the cost impact of

20 See, e.g., CSXT Reply WP “Atlanta Division Bridge XXB 51.4 over US-29.jpg.”

221 See TP Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “TPI Type I-IV Bridge List,”
Line 3808.
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correcting the layouts is small, CSXT’s Reply did not alter the layout of this relatively small
number of bridges.”?

After CSXT’s Bridge Engineering Experts corrected the various errors in TPI’s proposed
inventory of Types I through IV bridges, it transferred corrected bridge data to four new tabs,
one for each of the Type I, Type II, Type IIl and Type IV Bridges.””* This reorganization
simplifies corrections that had to be made to one of these standard bridge classifications that did
not apply to the other standard bridge classifications. After breaking out the four standard bridge
type classifications onto separate tabs on CSXT’s bridge cost spreadsheet, CSXT’s Bridge
Engineering Experts made all subsequent corrections to quantities and/or costs for any Type I
through IV bridge inside the spreadsheet tab for the corresponding bridge type.”*

In the case of TPI’s mixed span bridges, all corrections to both inventory and costs are
made in the original tab.”

The corrections discussed above are made in new columns and rows so that all of TPI’s

opening data and costs evidence is preserved for easy reference.
vl J

222 In every case where CSXT has made a correction to TPI’s proposed inventory, CSXT Reply
WP “TPI Bridge Construction Costs CSXT Reply.xlsx” contains highlighted cells with
explanatory notes and references.

233 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Type I-
IV Bridge List.”

24 For example, consider Nashville Division Bridge 000 6.8 on the Louisville Terminal, as
shown in CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx” on Tab “TPI
Type I-1V Bridge List,” Line 20. CSXT makes an inventory correction in Column AT of that tab
and references the source of the correction in Column AU of that same tab. Since TPI opted to
replicate this bridge as a standard Type 11 bridge, CSXT transferred the corrected bridge data to
the “Type II Bridges” tab of the same workpaper file. On that tab, CSXT made appropriate
corrections to the costs as shown in Columns AO-AS.

225 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Mixed
Spans List,” Columns AZ-BK.
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b. Bridge Design and Costs

Overview

CSXT has accepted the majority of the design elements associated with the standard
Types I though Type IV bridges posited by TPI, and made minor corrections where necessary.
In contrast, CSXT identified numerous and significant errors in TPI’s design criteria for non-
standard bridges and a number of corrections were necessary to accurately reflect the real-world
cost of those special bridges. The corrections and adjustments made by CSXT’s Bridge
Engineering Experts are described below in each bridge category’s respective section.

CSXT accepts that the majority of unit prices TPI used to calculate costs for bridges on
the TPIRR are accurate where and to the extent they apply, meaning the costs are derived from
actual contractors’ bids on selected railroad projects. After making minor corrections that will
be discussed in the sections that follow, TPI’s unit prices may be deemed reasonable. However,
TPI’s application of those unit prices requires correction.

All of the unit prices that TPI used as the basis for its cost calculations on Types I
through IV bridges and mixed span bridges came from projects in just two states, Alabama and
Tennessee.””® As discussed below, this selective use of bridge costs from those low-cost areas to
extrapolate costs for the entire geographically extensive TPIRR system resulted in a significant
understatement of investment costs for TPIRR bridges.?”’

R.S. Means, a resource repeatedly accepted by the Board for a variety of road property
investment costs and data in SAC cases, uses construction cost data from all over the country to

compile City Cost Indices and Location Factor values. See, e.g., DuPont, STB 42125, at 220.

226 See CSXT Reply WP “TPI Unit Price List.pdf.”

227 The R.S. Means State Location Factor for each of those two States, based on R.S. Means City
Cost Index data, is significantly lower than the average of all the States traversed by the TPIRR.
See CSXT Reply WP “State Location Factors.pdf.”
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This data accounts for regional differences in the cost of material and labor, due largely to the
differences in the economies of various cities and states. The R.S. Means Location Factor values
can be applied to derive the cost of similar projects in different states and locations by applying
these various indices. The following is a simplified example. The State Location Factor for
Alabama is 79.9, and the State Location Factor for Illinois is 104.6. If a project costs $100,000
in Alabama, R.S. Means data suggests that the exact same project would cost approximately
$130,914 in the state of Illinois. This cost comes from applying the ratio of the Location Factor
for the desired location (here, Illinois) to the Location Factor for the location of the cost source
(here, Alabama) and multiplying that ratio by the cost from the source location (Alabama).
Thus, in the example, $100,000 x (104.6/79.9) = $130,914. |

As the foregoing example illustrates, by using unit prices from just two states, whose
Location Factors are lower than the average state Jocation factor for all of the states where the
TPIRR runs, TPI has significantly understated the cost of the bridge inventory on the TPIRR.
Indeed CSXT Reply WP “TPI Unit Price List.pdf” demonstrates that the majority of TPI’s unit
prices come from a single state, Tennessee. Further, eight of TPI’s ten unit prices that came
from the state of Alabama are for relatively small cost items, such as pile tips. See id. Thus,
TPI’s opening bridge construction costs more accurately reflect the cost to build all of its bridges
in the state of Tennessee, rather than over the entire route of the TPIRR. This significant error
must be corrected in order to fairly and accurately estimate bridge construction costs over the
entire TPIRR.

CSXT corrected the application of unit prices to the bridge inventory using a two-step
process. The first step was to index the few unit prices that came from a project in Alabama to

the state of Tennessee levels, using the R.S. Means State Location Factors for the two states.
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The reason that this indexing is required is that some of TPI’s unit prices for the same type of
bridge come from two different states. For example, TPI’s Type I bridges rely on unit costs from
a project in Alabama for the superstructure beams, elastomeric bearing pads and pile tips, but all
other components have unit prices that come from a project in Tennessee. By combining unit
prices in this manner, TPI erroneously assumed that a contractor that quoted a price for
superstructure beams, bearing pads, and pile tips in Alabama would quote the exact same price to
furnish and install those same materials in all of the other states traversed by the TPIRR. As the
R.S. Means data shows, that assumption is wrong.”*® TPI attempted to mix apples and oranges
when it compiled unit costs from different states for a single bridge. CSXT’s correction of the
unit prices by indexing them to a common location allows for the unit costs to be compiled for a
given bridge on an apples-to-apples basis.”*’

This allows for the use of Tennessee’s State Location Factor as the basis for the costs of
all bridges in the second step.”*® That second step in CSXT’s corrected application of unit costs
is simply to multiply the cost for each bridge by the ratio of the State Location Factor for the
state of that bridge to the State Location Factor for Tennessee [Bridge Cost x (Bridge location

factor/Reference location factor)] Bl

228 See CSXT Reply WP “RS Means Location Factor Description.PDF.”

22 As discussed previously, the vast majority of unit pricing information comes from projects in
the state of Tennessee, and a very small portion from projects in the state of Alabama. In order
to index all of the unit costs to a common location, it makes sense to adjust the unit prices from
Alabama to Tennessee.

230 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Tall Bridges”
cells 1.28, .33, L38 and L44; Tab “Abut. Pile Tips,” at cells C32, D32 and F32; Tab “Pier Pile
Tips,” at cell C31, Tab “Superstructure Type I,” at cell C36; Tab “Type I Elastomeric Pad,” cell
C32; and Tab “Superstructure Type IV,” cell E20.

21 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type I
Bridges,” in Column AT; Tab “Type II Bridges,” Column AS; Tab “Type III Bridges,” Column
AS; Tab “Type IV Bridges,” Column AQ; Tab “TPI Mixed Spans List,” in Column BK; Tab
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The application of location factors is neither new nor revolutionary. Instead, it is
standard practice to apply a location index or adjustment when using actual bridge construction
costs from one location to estimate the costs of a similar bridge construction project in another
location. A railroad bridge owner would absolutely take this into account when estimating the
cost of a bridge project. That is, a person wishing to estimate the construction cost of a bridge
would find a very similar previous bridge project wherever it might be located, and if that bridge
were in a location with materially different costs, the person estimating the cost of the new
bridge would make cost adjustments to account for those costs that vary from the source location
to the different location in which the new bridge would be constructed. For example,
transportation costs for getting material to the site would be more or less, but not the same and
labor costs would be more or less, but not the same. Moreover, this common sense adjustment is
consistent with Board precedent. Recently, in DuPont, the Board found such an adjustment
reasonable and appropriate, explaining, “[the Board] will add NS cost adjustments based on
location because, as noted in reference to highway overpasses, such adjustments reflect the
correct location and associated costs to be applied to local construction. ... NS’s inclusion of a
Means cost location factor represents the best evidence of record for accounting for geographical
construction costs . . .”” See DuPont, STB Docket No. 42125, at 220.

CSXT’s Bridge Engineering Experts applied location factors to adjust the costs of each
bridge to account for its location on the TPIRR for all categories of bridges except for the
Movable Bridge classification. Movable bridges are such unique structures, as demonstrated by
the paucity of available cost data, that R.S. Means location factor data reasonably cannot be

applied to their construction costs. Apparently recognizing the unique nature of moveable

“Tall Bridges,” Column AX; Tab “Special Non-Movable Bridges,” Column CI; and Tab
“Oversized Culverts,” in Column CQ.
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bridges, TPI did not attempt to apply a single of location-specific railroad construction unit
prices to them. The reason that these bridges are so unique is that they are essentially very large,
complex machines. Their design is complex, the electrical and mechanical equipment they
contain is complex, and their construction is certainly complex. Building a movable bridge
requires specialized equipment and personnel that are not commonly found in every state. For
example, specialized millwrights are employed to oversee installation of mechanical equipment,
and then to inspect and test the equipment after installation. Systems integrators are used to tie
in the electrical controls of all of the various pieces of electrical equipment to ensure operational
redundancy and safety interlocking. Registered professional engineers are typically used for
construction management and project oversight in lieu of less skilled inspectors. Because of
these and other significant variables, it is impossible to accurately project construction costs for a
movable bridge in one location based solely on the construction cost of a similar structure in
another location.
i Type I Bridges

TPI assumed that TPIRR Type I bridges would have varying span lengths up to 32°-0”.
CSXT accepts the design of this standard bridge type and the source of unit prices used by TPI to
calculate the cost of these Type I Bridges. CSXT’s Bridge Engineering Experts have applied
Location Factors to calculate appropriate unit prices for Type I bridges, as discussed above.””
ii. Type HI Bridges

Type II bridges are assumed by TPI to have spans of 32°-0” to 45°-0.” TPI’s case-in-

chief made errors in both the design and unit prices used to calculate costs of Type II Bridges. In

32 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tap “Type 1
Bridges,” cells AW2-AY20 and Column AT.
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addition to the corrections detailed below, CSXT has applied location factors to the corrected
unit prices for Type II bridges, as discussed previously.”*>

The Type II Bridge superstructure proposed by TPI is not sufficiently robust to meet
AREMA deflection criteria. Although TPI’s workpaper calculation for Type II bridge
superstructures indicates that the deflection is 0.775 inches, which is below the maximum
allowable value established by AREMA of 0.844 inches, a review of TPI’s calculation reveals
that TPI made a considerable number of errors. The cumulative effect of all of those errors is
significant. After correcting the errors, the CSXT’s Bridge Engineering Experts calculated
deflection to be 0.936 inches, which is greater than the allowable 0.844 inches value established
by AREMA.>*

Most significantly, CSXT’s Bridge Engineering Experts had to make corrections to the
Type II Bridge calculations furnished by TPI in its workpapers because TPI inexplicably used an
indirect approach to approximate the deflection of the beams. An approximate approach should
be used only if there is some parameter of the live load axle configuration that is unknown.
However, the actual axle configuration of the live load is known, and in fact, TPI even shows the
axle configuration in a diagram in its workpapers.”> The deflection can be calculated easily
using the given axle loads and axle spacing for the Alternate Load without having to
approximate anything. Interestingly, when the actual axle load and axle spacing are used to
calculate beam deflection in lieu of TPI’s proffered approximation, the resulting beam deflection

exceeds AREMA’s allowable value. After properly calculating the beam deflection, CSXT’s

3 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type I
Bridges,” cells AV2-AX20 and Column AS.

24 See CSXT Reply WP “Type I Bridge Beam Deflection.pdf.”

33 See TP1 Op. WP “Type II Bridge Calcs 45 ft Span.pdf,” at 2 (where it shows “Cooper E-80
Alternate Loading.”).
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Bridge Engineering Experts determined that the beam size of the Type Il bridge superstructure
needed to be increased from the W40x215 size specified by TPI to W40x249 in order to meet
AREMA deflection criteria.”*®

TPI also erred in applying unit price data for both the elastomeric bearing pads and steel
base plates for Type II Bridges. CSXT accepts the actual unit prices referenced in the
workpapers, but the method of applying them to derive the cost of a Type II span requires
correction.”?’ The source of the errors can be traced to TPI’s rigid adherence to its practice of
selecting only the lowest possible unit price it could find, regardless of whether the resulting cost
items would work with one another or were even for the same type of structure. As a result of
this blinkered approach, TPI ended up with a confused and convoluted list of workpapers and
unit pricing citations that were difficult to follow or connect to the corresponding individual
components. In a number of critical areas, TPI itself applied unit prices that were quoted for a
Type III bridge to the components of a Type Il Bridge. For example, the references TPI cited for
the unit prices for Type Il Bridge elastomeric bearing pads and steel base plates are workpapers
“Green Contractors — Type Il Elastomeric Pad.pdf” and “Green Contractors — Type II Steel Base
PL.pdf,” respectively. Both files are copies of the exact same bid sheet, which is for construction
of a Tennessee Southern Railroad Authority bridge at Milepost 257.9 of that railroad. The set of
bridge plans contained in TPI Workpaper “Type III_Photos and Plans.pdf” is for the very same
bridge. Those plans clearly show that Bridge 257.9 would be categorized as a Type III (not

Type II) Bridge under TPI’s classification system.

26 See id.

37 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type II
Elastomeric Pad,” Cell D8 and Tab “Type II Steel Base PL,” Cell DS.
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To estimate the Type II elastomeric bearing pad, TPI divided a bid price by three, as it
claims the quote was a lump-sum bid price for a 3-span bridge. But the lump-sum bid price of
$3,802.75 that TPI referenced is neither described nor documented in any workpaper provided in
its opening evidence. It certainly doesn’t match the total bid price of $6,400 shown for
elastomeric bearing pads in the cited workpaper. Instead, TPI Opening Workpaper “Green
Contractors — Type Il Elastomeric Pad.pdf” clearly shows the bearing pads priced individually
on a cost per pad basis. CSXT’s Bridge Engineering Experts took the quoted price per pad and
multiplied that by eight to get a price for the bearing pads on a per-span basis, because there are
four beams per span with a bearing pad at each end of each beam. When CSXT’s Bridge
Engineering Experts correctly applied the unit price, the cost per span for bearing pads on the
Type 1I Bridge increased from TPI’s value of $1,300.91 to CSXT’s corrected value of $2,346.92,
a substantial increase.”*®

In the case of the Type II steel base plates, TPI’s error in applying the unit price quote it
obtained was a little different, but equally baffling. TPI obtained a bid price quote for base
plates, and produced a copy of that price quote in materials it provided in “support” of its TPIRR
base plate cost calculations.”** But TPI failed to apply that price in computing the corresponding
costs for that component of relevant TPIRR bridges. Instead, TPI’s spreadsheet calculations of
Type 11 bridge base plate costs used an entirely different unit price that not only does not match
the price quote TPI produced and purported to rely upon, but also is otherwise wholly

240

unsupported by real world cost evidence.”~ When CSXT’s Bridge Engineering Experts

238 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type II
Elastomeric Pad,” cells C19 and D19.

9 See TPI Op. WP “Greene Contractors — Type II Steel Base PL.pdf.”
#40 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Type II Steel Base PL.”
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reviewed the bid sheet that was furnished with TPI’s evidence, it was simple to calculate the cost
per base plate from the quoted unit price to compute the correct base plates cost corresponding to
that quoted unit price. The bid sheet provided by TPI showed a total price for bearing plates, and
clearly identified the subject bridge as Tennessee Southern Railroad Authority Bridge 257.9 A-
Line. TPI’s workpapers show plan sheets for this bridge, which readily show the bridge has a
total of 32 base plates.”*! CSXT’s Bridge Engineering Experts simply divided the total price
quoted by 32 to arrive at a price per bearing plate. Finally, they multiplied that value by eight to
get a price for the bearing plates on a per-span basis, because there are four beams per span with
a bearing plate at each end of each beam.

CSXT’s Bridge Engineering Experts corrected TPI’s unit prices and applied the corrected

prices to the bridge cost spreadsheet.”*

All corrections CSXT’s Bridge Engineering Experts
made to the bridge cost spreadsheet are highlighted and annotated in their workpapers for clarity
and ease of reference.
iii. Type HI Bridges
TPI assumed that Type III bridges would have spans ranging from 60’-0” to 92°-6”.

CSXT accepts TPI's design of this standard bridge type and the source of unit prices used by TPI

1 See TPI Op. WP “Type I11_Photos and Plans.pdf,” Sheet 8, Line 11 of the table titled “Work
by Contractor.”

242 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type 11
Bridges,” Column AO for the corrected price of Type II Bridge superstructures based on
corrected steel quantities required due to the errors in TPI’s beam deflection calculation; CSXT
Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tabs “Type II Elastomeric Pad”
and “Type II Steel Base PL” for details of the corrections that were made to the unit prices for
Type I Bridge bearing pads and steel base plates.
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to calculate the cost of these Type III Bridges. Location factors have been added to the unit costs
for Type III bridges, as discussed above.2*?
iv. Type IV Bridges

TPI's Type IV bridges to have spans of up to 150 feet in length and use through-plate
girders. TPI further assumed that Type [V bridges may be combined with other types of TPIRR
bridges and be used to cross larger rivers, and in other instances in which a longer span would be
more cost effective than multiple shorter spans. CSXT accepts TPI’s design of the Type IV
Bridge superstructure. CSXT applies location factors to the unit prices for the Type IV Bridge as
discussed above. In addition, the unit price TPI used to calculate steel costs for the Type IV
Bridge superstructure is unsupported. CSXT rejects TPI’s unsupported unit price for steel
through-plate girders used to generate the cost for the Type IV Bridge superstructure, and
substitutes a reasonable and supported unit price. Additionally, location factors have been added
to the costs for Type IV bridges, as discussed above. >

TPI’s sole “support” for its proposed unit price of Type IV Bridge superstructure steel is
an interoffice e-mail between several of TPI’s own engineers. There is no document showing
that any contractor or supplier actually bid the amount TPI proposed, and TPI provided no other
documentary support or evidence to show that the unit price it proffered actually applies to the
relevant quantity of steel.** In sum, TPI has failed to provide evidence sufficient to support its

proposed steel through-plate girder unit price.

3 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type 111
Bridges,” Column AS and cells AV2-AX20.

24 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type IV
Bridges,” Column AQ and cells AT2-AV20.

5 See TPI Op. WP “NERA- Superstructure Type IV.pdf.”
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On Reply, CSXT’s Bridge Engineering Experts identified publicly available actual
contractor bids for railroad through-plate girders of the type used in TPI’s Type IV Bridge
superstructures. They time-adjusted those available bid amounts to the TPIRR construction
period to derive a least-cost unit price for steel to be used for Type IV Bridge superstructures.**®

In addition, while CSXT accepts TPI’s design for Type IV Abutments, as well as the unit
price data used to calculate costs for components of those abutments, it rejects TPI’s erroneous
computation of component quantities for the Type IV abutment. TPI calculated the unit cost of a
Type IV abutment based on the use of 10 steel piles.**” However, the details that TPI used as a
basis for the quantities of this abutment clearly show the use of 12 piles.**® The additional two
piles are required to support the wingwalls. If TPI had intended to exclude those two piles, it
would be required to provide calculations or other evidence to demonstrate the wingwalls would
be stable without pile supports. TPI provided no such evidence. Therefore, because TPI used a
previously designed bridge abutment in lieu of developing a new design from scratch, it must
account for the number of piles used in the construction of its prototype abutment design.
CSXT’s Bridge Engineering Experts corrected TPI’s error in developing the Type IV Abutment
249

component quantities and resulting costs.

\Z Bridges with Mixed Spans

TPI removed bridges with mixed spans from the TPIRR standard bridge list and

calculated costs for these bridges separately. CSXT accepts TPI’s rationale for creating a

6 See CSXT Reply WPs “Type IV Bridge Steel Unit Price.pdf” and “TPI Bridge Construction
Costs CSXT Reply.xlsx,” Tab “Superstructure Type IV.”

247 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Abutment Piles,” cell J6.
2% See TP1 Op. WP “Type IV_Plans and Photos.pdf,” at 58.

9 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tabs “Abutment
Piles” in Column K, “Abut. Pile Tips” in Column F and “Combined Bridge Component Costs”
in cells F21 and F22.
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category of bridges made up of different standard bridge types. However, TPI’s bridges with
mixed spans incorporate the same errors that CSXT discussed above for Type II and Type IV
spans, and for Type [V abutments, to the extent a mixed span bridge utilize those components.
CSXT’s Reply Evidence corrects those errors.” 0 Additionally, location factors have been added
to the costs for Mixed Span bridges, as discussed above. !

TPI also made a fundamental error in its calculation of superstructure costs for mixed-
span bridges. TPI derived the total cost of the standard Type I through Type IV bridge
superstructure spans as a combination of two different cost components: 1) fixed cost per span,
and 2) variable cost per foot of the bridge times its length.”* CSXT accepts this general costing
methodology for the TPIRR Type I through Type IV bridges. However, in its cost calculations
for the mixed span bridges,”> TPI inexplicably included only the variable cost-per-foot
component and ignored the fixed cost per span. See id. This error is uniform throughout TPI’s
mixed span bridge superstructure cost calculations for each span type. The formulas in the
columns that calculate the superstructure cost for each span type refer back to Tab “Combined
Bridge Component Costs” in the same workpaper file, which is where TPI’s calculated variable

cost-per-foot and cost per span are shown for each bridge type. However, formulas in these

columns only include the respective cost-per-foot value for each respective type of bridge

250 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Mixed
Spans List,” Columns AZ-BK.

31 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Type III
Bridges,” Column BK and Cells BN2-BP20.

252 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Combined Bridge Component
Costs.”

253 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “TPI Mixed Spans List.”
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superstructure and fail to add in its fixed cost per span. CSXT’s Reply corrects this error by
including both necessary components of mixed-span bridge costs on Reply.”*

vi. Tall Bridges

TPI classified bridges with clearances of 65’-0” or greater as “tall bridges.” TPI’s
proposed parameters for TPIRR tall bridges require a number of significant corrections to both
design and the cost development in order to meet the requirements of the bridges the TPIRR
would replace. The majority of deficiencies in TPI’s design and cpnstruction cost evidence for
tall bridges are concentrated in the design, quantities, and costs of steel towers used to support
the superstructures for those bridges. Additionally, as with other bridge type classifications,
location factors have been added to the costs for tall bridges, as discussed above.”’

TPI proposed to use a steel tower from an existing bridge as the basis of and template for
its design and quantities for the tall steel towers on TPIRR bridges.”® According to TPI’s
Opening Workpaper “Pitman Creek Bridge MP 163.4.pdf,” the bridge on which TPI based its
TPIRR tall bridge design, was itself designed for the CNO&TP Railway in 1907. The bridge has
four piers, two of which are made up of concrete and two of which are made up of steel. TPI
used the taller of these two steel towers, which provides a clearance of 55 feet, as the basis for
the design and quantities for the steel towers supporting the “tall bridges” on the TPIRR. CSXT

does not object to TPI’s use of an existing structure as a template or prototype for its bridge

elements on the TPIRR in lieu of performing a new design from scratch. However, necessary

254 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Mixed
Spans List,” Columns BB-BD. The corrections have been highlighted and annotated for ready
reference.

2%3.8ee CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Tall
Bridges,” cells L28-1.44, Column AX and cells BA2-BC20.

236 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Tall Bridges,” Line 25.
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adjustments must be made to the design, parameters, and quantities of the prototype structure
when it is translated to the specific bridges the TPIRR would be required to replace, in order to
develop accurate, feasible costs for those bridges.

TPI calculated the total steel weight used to build the example tower and divided that
weight by the height of the tower, generating a weight of steel per foot of height for the steel
tower. TPI then multiplied the calculated weight per foot of steel by the height of the bridge
towers they are replicating on the TPIRR:

[Lbs. of steel exist. tower] + [Height of exist. tower] = Lbs. of steel per ft. of tower

[Lbs. of steel per ft. of tower] x [Height of TPI Bridge] = Lbs. of steel on TPI bridge

This approach may seem straight-forward, but unfortunately—even if TPI’s calculations
had actually implemented this approach—it would substantially understate the amount of steel
required for tall bridges with clearances greater than the clearances provided by TPI’s example
steel tower.

The first deficiency in TPI’s tall bridge evidence is that its calculation of the weight of
steel that makes up the example steel tower contains errors. TPI made a number of arithmetic
errors in its weight computations. In addition, TPI also omitted a number of steel members that
are clearly shown in the plan set for the example bridge. CSXT’s Bridge Engineering Experts
corrected the arithmetic errors and added in the bracing members that were omitted by TPI, as
detailed in CSXT Reply Workpaper “Steel Tower Weight Correction.pdf.”

In addition to TPI’s errors in the steel tower weight calculation, there is a more
fundamental problem with the way that TPI extrapolated data for tall bridges that resulted in the
understatement of tall bridge construction costs. The particular steel tower that TPI selected as

its template for the tall bridges on the TPIRR has a clearance of only 55 feet, which TPI
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acknowledges on Page 1 of its opening workpaper “Pitman Creek Bridge Viaduct #2 Steel
Weight.pdf.” TPI’s own definition of tall bridges is any bridge with a clearance greater than

65 feet. See TPI Opening I1I-F-44. The TPIRR tall bridges have clearances that range from 67-
feet all the way up to 125-feet, which substantially exceeds the 55-foot clearance of the bridge
TPI used as its template.”” TPI’s workpaper shows that TPI used its calculated weight per foot
of steel derived from a tower with a clearance of just 55-feet to estimate the weight of steel
towers much taller than the example tower. See id.

If TPI had attempted to apply this “unit weight” of steel to bridge towers that had
clearances equal to or less than the example steel tower, that would have been acceptable.
However, using the same approach to apply the calculated “unit weight” of steel to bridge towers
with clearances greater—and in many cases, far greater—than the template tower is not feasible.
TPI cannot simply “stretch” the template steel tower to whatever height it desires. TPI
performed no calculations to determine whether the design of the weight per foot of the example
steel tower would be capable of withstanding the greater loads imposed upon a steel tower that is
substantially taller.

An example helps to illustrate the engineering principles involved. Suppose a 2x4 piece
of lumber that is ten feet long standing on-end (the “example tower”) can support a weight of
600 pounds before it fails or “buckles.” A structural engineer can positively assert that the same
type of 2x4 piece of lumber that is only five feet long standing on-end (shorter than the “example
tower”) could also support a weight of 600 pounds. However, the structural engineer cannot
assert that a similar 2x4 piece of lumber that is 20 feet long (taller than the “example tower™)

could also support a weight of 600 pounds. While it is possible that the taller lumber could

27 See TP1 Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Tall bridges,” Column Q.
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potentially support the same weight, an engineer cannot confidently posit that to be the case
without performing necessary engineering calculations. Without such engineering analysis, there
1s no way to know how much weight that lumber can support at the taller height.

The principles that allow a structural engineer to positively assert the shorter member can
support the same weight, but a taller member cannot are the “slenderness ratio” and “column
buckling” theory.”® Everything else being held equal, as the height of a tower increases, its
load-bearing capacity decreases. When TPI proposes to simply “stretch” the steel tower that was
designed for a clearance of 55-feet up to a height that provides a clearance of 125-feet, it is
increasing the slenderness ratio substantially, and thereby reducing the load capacity of the steel
tower. Therefore, TPI’s approach to replicating these tall steel towers is not only inaccurate; it is
also dangerously reckless from an engineering point of view. The steel tower capacity required
for taller bridge heights must be calculated using actual engineering analysis, but TPI’s evidence
included no such analysis or support.

CSXT’s Bridge Engineering Experts performed the calculations and analysis required to
determine whether and to what extent the height of TPI’s example steel tower could be
“stretched” beyond the 55-foot clearance it was designed for before the applied load would
exceed its allowable load. The analysis demonstrated that the example steel tower could be
increased to provide a clearance of approximately 75-feet without requiring modifications to the
steel tower dimensions. CSX'1’s Bridge Engineering Experts used a stronger material, 50-ksi
steel, in their analysis than the lower strength steel that TPI's example tower would have been
used. TPI’s Opening Workpaper “Pitman Creek Bridge MP 163.4.pdf” does not specify the

strength of the steel material actually used in its template steel tower construction, but structural

2% See CSXT Reply WP “Slenderness Ratio Explanation.pdf” (showing the mathematical
formulae that prove the 2x4 example in the text).
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steel typically produced around the turn of the last century was commonly Open Hearth Steel,
which equates to approximately 30-ksi steel. This difference in material strength is part of the
reason that the tower height can be increased to provide 75 feet of clearance without having to
modify its member sizes or other parameters. In addition, the original design of the steel tower
had some reserve capacity. But there is no way to determine (let alone prove) that without
performing an engineering analysis.”> TPI performed no such analysis and thus failed to meet
its burden of proof regarding the structural feasibility and adequacy of its tower design and
quantities. Based on the analysis CSXT’s Bridge Engineering Experts did perform, CSXT
utilized the steel tower proposed by TPI for “tall bridges” with clearances up to 75-feet, after
making the corrections to the steel weight calculations discussed above.?*

For the remaining bridges in the tall bridges category, which have clearances from 75 to
125 feet, CSXT’s Bridge Engineering Experts performed the necessary analyses to determine
what modifications need to be made to the steel tower details from the example tower in order
for them to be stable and have sufficient load capacity to support the loads imposed upon them at
the taller heights. Using the details from the existing steel tower as a starting point, the most
efficient adjustment to increase its load capacity for use at taller heights was to increase the size
of the four columns of the towers. Using this approach, the various bracing members and struts
did not have to be changed substantially. Based on this analysis, CSXT developed corrected

steel quantities for Tall Bridges with clearances taller than 75 feet.”'

29 See CSXT Reply WP 75 Foot Tall Steel Towers.pdf.”

260 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Tall
Bridges,” cells M25-M28.

261 See CSXT Reply WP “125 Foot Tall Steel Towers.pdf,” Page 251 of 251 and “TPI Bridge
Construction Costs CSXT Reply.xlsx,” Tab “Tall Bridges,” cells M30-M33 and Column AU.
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In addition to correcting the design of the tall steel towers and the quantities associated
with them, CSXT’s Bridge Engineering Experts made a number of additional necessary
corrections to TPI’s opening evidence for this classification of bridges. Where TPI’s tall bridges
included Type II and Type IV spans, those spans were corrected as previously discussed. Those
corrections included Type 1I Bridge superstructure beam size, unit prices for Type II Bridge
bearing pads and bearing plates, adjustment for the unit price of the steel in the Type IV through
plate girders and total price for Type IV abutments.”*

TPI’s tall bridge cost calculations also contain the same error identified for Mixed Span
Bridges, whereby the superstructure span costs included only calculated variable costs-per-foot

283 The formulas in these columns refer back

of the spans, and excluded the fixed cost per span.
to Tab “Combined Bridge Component Costs” in the same workpaper file, which is where TPI’s
calculated variable cost-per-foot and cost per span are shown for each bridge type. However,
formulas in these columns only include the respective cost-per-foot value for each respective
type of bridge superstructure and fail to add its fixed cost per span. CSXT’s Bridge Engineering
Experts corrected these calculations to include both aspects of the bridge superstructure cost.”**
There was yet another substantial error in TPI’s tall bridge evidence that required

correction. For the unit price of steel, TPI utilized a price quote from 2Q06 for the steel in the

towers. 2Q06 was the date of the unit price quote, but TPI failed to adjust that unit price to the

262 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Tall
Bridges,” Columns AO, AQ, and AT.

263 See TP1 Op. WP “TPI Bridge Construction Costs.xlIsx,” Tab “Tall Bridges,” Columns AA,
AB, AC and AD.

264 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Tall
Bridges,” Columns AN-AQ.
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3Q10 time period when the TPIRR would be constructed. CSXT’s Bridge Engineering Experts
corrected this error so that the unit price reflected for the correct time period.?®

The corrections that CSXT’s Bridge Engineering Experts made to TPI’s tall bridge
evidence and calculations are highlighted and annotated in CSXT Reply Workpaper “TPI Bridge
Construction Costs CSXT Reply.xlsx,” Tab “Tall Bridges.”

vii.  Special Non-Movable Bridges

Although not discussed in TPI’s opening narrative, TPI’s bridge construction cost
workpapers include a separate spreadsheet tab for Special Non-Movable Bridges.*® This
category of structures generally includes bridges with truss spans that cannot be replicated with
the shorter Types I through IV standard bridges.”®” CSXT does not object to creating such a
separate, special class of bridges. However, as with TPI’s other classifications of bridges, its
Special Non-Movable Bridges evidence contains a number of design and cost errors that must be
corrected before the construction costs for these bridges bears any resemblance to reality.
Several of CSXT’s corrections to the Special Non-Movable Bridges are similar to those it
identified for Tall Bridges. In addition, there are also a number of deficiencies in TPI’s evidence
that are unique to the Special Non-Moveable Bridges.

First, two bridges within TPT’s Special Non-Movable Bridges category are
miscategorized because they contain a movable span. Namely, Bridge CFP 110.32 on the

Baltimore Division contains a swing span, and Bridge DC 28.1 on the Chicago Division contains

265 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Tall
Bridges,” cell M26.

266 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Special Non-Movable Bridges.”

267 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Special Non-Movable Bridges,”
Column C where TPI identified the unique aspect of each of those bridges that disqualifies it
from being categorized as one of the standard bridge types.

HI-F-121



PUBLIC VERSION

a bascule span.”®® TPI proposed truss spans rather than the necessary movable spans for these
two bridges. CSXT’s Bridge Engineering Experts removed the truss span cost from the “Special
Non-Movable Bridges” tab for these two bridges and added movable span costs for these two
bridges to the “TPI Special Movable Bridges” tab.2%?

Second, there are also two bridges within the Special Non-Movable Bridges category that
have a substantially different clearance than TPI assigned to them. Specifically, TPI assigned a
clearance of just 18 feet to Bridge CFP 89.7 on the Baltimore Division,””° but the actual

clearance of that bridge is 65 feet.””" And the clearance TPI assigned to Bridge QR 86.57 on the

272 273

Albany Division was just 14 feet.”’© However, this bridge has an actual clearance of 144 feet.
CSXT’s Bridge Engineering Experts corrected the substructure costs for both of these bridges to
account for the taller towers that are required to provide the actual clearance to be replicated.?”*
Third, there are a number of TPI’s Special Non-Movable Bridges that have very high
clearances, and failed to account for those heights in a realistic and feasible manner.>” TPI

proposed to replace these structures based on the same design and quantities from the example

steel tower it posited for tall bridges. For reasons discussed in the Tall Bridges section, the same

268 See CSXT Discovery File "2010 Active Bridges.xlsx," Cells 04164 and 04316.

26% See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Special
Movable Bridges,” Lines 37 and 38.

210 See TPI1 Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Special non-Movable Bridges,”

~nll o
Ll 1 UL,

1 See CSXT Reply WP “Baltimore RF&P CFP 89.70 Exhibit.pdf.”

272 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Special non-Movable Bridges,”
cell Y93.

21 See CSXT Reply WP “Albany River QR 86.57 Exhibit.pdf.”

2 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Special Non-
Movable Bridges” at cells BE65 and BE9S.

275 See TPI Op. WP “TPI Bridge Construction Costs.xIsx,” Tab “Special Non-Movable Bridges,”
cells Y85, Y104-Y106, Y109 and Y111-Y114.
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corrections need to be made for these steel tower structures in the special Non-Moveable Bridges
category. Specifically, the steel towers for 11 bridge locations, as proposed by TPI, would not
have the capacity to withstand the loads imposed upon them at clearances exceeding 75-feet tall.
To address this deficiency, CSXT’s Bridge Engineering Experts used the design and quantities
developed in CSXT Reply Workpaper “125 Foot Tall Steel Towers.pdf”, (increasing column
sizes to provide capacity to bear the relevant loads) to calculate the steel tower cost for TPI’s 11
bridges categorized as “Special Non-Movable Bridges” with clearances up to 125 feet.

TPI’s undersized support tower error is more egregious for these Special Non-Movable
Bridges that have greater clearances than any bridge in the Tall Bridges category: Great Lakes
Bridge QDS 11.09 has a clearance of 140 feet (TPI Op. WP “TPI Bridge Construction
Costs.xlsx, Tab Special Non-Movable Bridges, cell Y85), Nashville Bridge 000 367.2 has a
clearance of 168 feet (cell Y106) and Nashville Bridge 00H 210.1 has a clearance of 221 feet
(cell Y111). It is remarkable that TPI would propose to replicate a bridge with 221 feet of
clearance with a steel tower designed for a clearance of just 55 feet. Thié is utterly infeasible.
CSXT’s Bridge Engineering Experts analyzed these bridges and determined the extent to which
TPI’s steel tower parameters had to be modified to be stable and provide adequate load capacity
to withstand the loads imposed upon them at the actual heights of those bridges.”’®

In addition to the issue of tower height, TPI’s construction costs for the steel towers in
this category contain the same errors as are found in the steel towers for the Tall Bridge category.
Specifically, TPI included errors in the calculation of weight per foot of steel in the example

steel tower and the unit price adjustment for the proper time period.

276 See CSXT Reply WPs “168 Foot Tall Steel Towers.pdf” and “221 Foot Tall Steel
Towers.pdf.”
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Using the same methods, CSXT corrected these errors in the tall bridge steel costs and
quantities. See supra I1I-F-5-b-vi. Where TPI’s Special Non-Movable Bridges contain Type II
and Type IV spans, they had to be corrected as previously discussed. See supra III-F-5-b-ii; III-
F-5-b-iv. Those corrections included adjustments to Type II Bridge superstructure beam size,
corrected unit prices for Type Il Bridge bearing pads and bearing plates, corrected unit price for
Type IV through plate girder steel and total costs for Type IV abutments. See supra I1I-F-5-b-ii;
I1I-F-5-b-1v.

TPI’s Special Non-Movable Bridge cost calculations also required correction for the
same error as detailed for the Mixed Span Bridges: the superstructure span costs included only
total variable costs per foot of the spans, but did not include the fixed cost per span. CSXT’s
Bridge Engineering Experts corrected these calculations to include both aspects of the bridge
superstructure cost.

All of the corrections that CSXT’s Bridge Engineering Experts made are highlighted and
annotated for reference in CSXT Reply Workpaper “TPI Bridge Construction Costs CSXT
Reply.xlsx,” Tab “Special Non-Movable Bridges.”

viii. Truss Spans

With the exception of three bridges, all Special Non-Moveable Bridges on the TPIRR
contain at least one truss span. The use of truss spans introduces many new factors and
challenges that are not present on the standard Types I through IV bridges or the Tall Bridges.
These new and different issues cannot be addressed using standard Types I through IV bridge
components.

TPI calculated the weight of two example trusses in order to determine an average weight
per foot for the two example trusses in aggregate. TPI then applied this unit weight per foot

value to the required truss lengths for the bridges in the “Special Non-Movable Bridges”
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category in order to estimate the weight of steel required for each truss span.”’’ CSXT does not
object to this general estimating approach. However, as with the steel towers on the Tall
Bridges, TPI also made several mistakes in computing the weight of steel on the two example
trusses.”” CSXT’s Bridge Engineering Experts corrected these errors and used the corrected
weight per foot to calculate the weight of steel in the truss spans for the bridges in the “Special
Non-Movable Bridges” category.?””

TPI proposed to support the heavy truss spans in this category with its standard Type III
piers and its standard Type Il abutment. This would not work. Consider Bridge 000 775.4 on
the Atlanta Division. This bridge contains 8 truss spans where each non-movable truss span is
approximately 336 feet long.”®® TPI’s Type III pier is designed for a span length of just 92.5 feet
in length. It is patently unreasonable to assume that the Type III pier could be used to support a
span more than 3.5 times longer than what it was originally designed for. The superstructure
dead loads alone for the truss span are more than 300% larger than those of the 92.5 foot span
and the live loads are larger by a similar multiple. TPI’s Type III pier would instantly crumble
under the weight of the steel truss spans. Further, the top of the Type III pier is not even
physically large enough to accommodate the width of the truss spans.

The flaws in TPI’s substructure elements for these truss spans are not limited to these
piers located in the middle of the bridges. Generally, the layout for these bridges would be such

that the truss span or spans would be toward the center of the bridge’s length, to provide the

277 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Special Non-Movable Bridges,”
cell H3.

278 See CSXT Reply WP “462-Foot Truss Weight Check Correction.pdf.”

7 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Special Non-
Movable Bridges,” cell H6 and Column BF.

280 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Special Non-Movable Bridges,”
cells AA18 and ABIS.
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greatest horizontal clearance across the waterway. This is standard procedure to provide the
largest possible navigation clearance. In the case of non-navigable waterways, it makes sense to
avoid placing piers in the waterway if possible simply due to the increased cost of building piers
in the water versus on dry land. In addition, the layout for several of these bridges necessitates a
truss span being at one or both ends of the bridge. Consider Nashville Division Bridge 000 185
for example: TPI’s proposed layout contains three total spans, two of which are non-movable
truss spans and one of which is a movable span.”! Logic dictates that the movable span must be
at the center of this bridge’s length, which means that these non-movable trusses must be
founded upon an abutment. In instances where a truss span must necessarily be founded upon an
abutment based on TPI’s prdposed bridge layout, TPI used one of its standard Type I11
abutments to support the truss. Like the Type Il piers, the abutments designed for the standard
Type I1I superstructure span of no more than 92.5 feet in length, are not adequate to support the
loads imposed on them by long-span trusses with lengths from 200-feet to over S00-feet long.**?
Also like the Type III pier, the Type III Abutment is not physically large enough to
accommodate the truss span. It simply would not fit.

To correct these deficiencies, CSXT’s Bridge Engineering Experts developed a pier
design and an abutment design that are both physically large enough for the trusses to fit on
them, as well as capable of supporting the loads that would be imposed on them by one of these
long-span trusses.”™ Based on the quantities associated with CSXT’s truss substructure design,

CSXT’s Bridge Engineering Experts estimated the construction cost of these substructure units

21 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Special Non-Movable Bridges,”
cells AA7 and Al7.

282 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Special Non-
Movable Bridges,” Column AC.

83 See CSXT Reply WP “Truss Span Substructure Design.pdf.”
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using TPI’s unit prices for steel piles, steel pile tips and concrete. All corrections are highlighted
and annotated in CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab
“Special Non-Movable Bridges.”

ix. Oversized Culverts

Similar to Special Non-Movable Bridges, TPI’s bridge narrative does not include any
discussion of oversized culverts, but its bridge cost spreadsheet includes a separate inventory
with associated costs. The structures listed in TPI’s bridge cost spreadsheet as “oversized
culverts” are culvert structures that TPI assumes can be replaced with Type [ Bridges. The
existing CSXT structures include arches, large box culverts, large diameter pipe culverts, and
similar structures. CSXT does not dispute TPI’s premise that certain oversized culverts could be
replaced with Type I Bridges. However, TPI’s assertion ignores .many of the specific
characteristics of each culvert that resulted in the real world selection of a culvert instead of a
bridge.

The main deficiency in TPI’s evidence for these structures is that the bridges it proposes
to use to replace oversized culverts are generally much shorter in length and height than the size
of the bridge that would actually be required in place of a culvert. The bridge length and height
required to replace a culvert are functions of the existing culvert width and the depth from the
base of the culvert to the track elevation. TPI failed to properly account for both of these
elements in developing costs for replacing existing structures with Type I Bridges.

First, the bridge length that TPI assigned to each of the replacement bridges is limited to
the width of the actual culvert it would replace. That would be workable only if TPI had
designed and estimated costs for deep abutments for those bridges, because when a deep
abutment is used, the horizontal clearance provided by the bridge is approximately the same as

the span length. However, TPI proposed to replace these oversized culverts with bridges that use
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its standard Type I abutments. The problem with that is these standard abutments require the use
of a spill slope in front of the abutment. By selecting the standard abutment, but not adding the
requisite length of bridge to account for the spill slopes on the standard abutment, TPI mixed
apples with oranges; it’s incongruent and the resulting cost is meaningless.”* The sketches in
this workpaper illustrate that TPI could substitute bridges for the oversized culverts in one of two
ways:

1. Build a bridge with same span length as the culvert provides, but build the bridge
with more expensive deep abutments; or

2. Build a bridge using cheaper standard abutments, but add to the bridge’s overall
length to account for the required spill slope for the standard abutment.

Either approach is reasonable, but the two approaches are mutually exclusive—the
TPIRR would be required to follow one approach or the other. It must apply consistently all
elements of one approach or all elements of the other approach. Because TPI’s proposal
selectively attempted to use an element of one approach selectively with an incompatible
element of the other approach (no spill slope), its proposal is infeasible and must be rejected.
CSXT’s Bridge Engineering Experts have corrected this error by adding the necessary spill
slopes and increased bridge lengths required to accommodate TPI’s standard abutments.”

Second, the bridge height that TPI assigned to each replacement bridge is the height of
the culvert it would replace and does not account for any fill between the top of the culvert and
the track. TPI's assumption would be valid only in those few instances in which the track is
located directly on top of the culvert, typically where box culverts are today. Where that is not

the case, the culvert is buried below the track with fill between the top of the culvert and the

284 See CSXT Reply WP “Oversized Culvert Replacement Options.pdf.”

5 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Oversized
Culverts” in Column BY.
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86
track.’

Where there is a value for “Culvert Depth,” the bridge height is equal to the existing
culvert height, plus this “Culvert Depth” value.®” TPD’s replacement bridge height assumption
fails to account for this additional necessary bridge height.

CSXT’s objections to both the proposed bridge length and bridge height are illustrated
with an example of an actual oversized culvert that TPI proposes to replace with a Type I bridge
in CSXT Reply Workpaper “Oversized Culvert Replacement Comparison.pdf.” The first page of
the workpaper shows how an abutment requires a certain amount of earth around it, which
includes the spill slope in front of the abutment. If there were no spill slope in front of the
abutment, its piles would be exposed. In addition to the decrease in load capacity that this would
cause, due to the fact that the piles would have a significant unbraced length, it would also create
risk of bridge failure due to scour. There is no question that TPI’s standard abutments require
spill slopes.

The second page of CSXT’s Reply Workpaper “Oversized Culvert Replacement
Comparison.pdf” gives a visual illustration of why TPI’s proposed replacement bridges are
inadequate to replicate many of the oversized culverts. This workpaper shows a sketch of
existing Box Culvert BA 128.8 on the Baltimore Division. The top left corner shows what the
existing 24-foot x 24-foot culvert would look in cross section under the track. TPI proposed to

replace this 24-foot x 24-foot box culvert with a Type I Bridge of just 24 feet in length.”® The

sketch on the top right corner shows what this drainage structure would look like if the 24-feet x

286 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Oversized Culverts,” Column S
“Culvert Depth,” which indicates the amount of fill between the track and the top of the existing
culvert.

287 See id.

288 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Oversized Culverts,” Line 48,
Columns I & J and Column AX.
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24-feet box culvert were replaced with a bridge that was only 24 feet long. Note that the
required spill slopes in front of the abutments completely fill up the cross sectional area that is
open for drainage on the existing box culvert. This workpaper makes it very clear that TPI’s
proposed layouts for the bridges to replace these oversized culverts are unworkable. Simply, the
proposed bridge does not provide the drainage area present on the existing box culvert.

In order to replace oversized culverts with Type [ Bridges, TPI must of course ensure that
it preserves the functionality of the existing drainage structure. But TPI performed no watershed
and drainage calculations to prove that any of these existing culverts could be blocked off to any
degree by embankment while preserving the functionality and necessary capacity of the existing
structures. To correct this omission, the CSXT’s Bridge Engineering Experts developed bridge
layouts sufficient to preserve the functionality of the culverts that they would replace.”

The bottom of Page 2 of CSXT Reply Workpaper “Oversized Culvert Replacement
Comparison.pdf” is a sketch that shows how CSXT’s Bridge Engineering Experts properly
calculated replacement bridge lengths. First, CSXT’s Bridge Engineering Experts determined
the width of the existing culvert. Then, CSXT’s Bridge Engineering Experts determined points
to start the abutment spill slopes on either side of the width of the culvert opening, such that the
slopes would not reduce the width of the opening. From that point on either side of the existing
culvert width, the spill slopes angle back toward the abutment at the CSXT standard 2
(horizontal) to 1 (vertical) slope until they have reached the proper vertical dimension. CSXT

corrected TPI’s proposed bridge lengths and bridge heights for bridges replacing culverts and

289 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Oversized
Culverts” in Columns BX-CC.
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similar structures.”® All other corrections to the costs for this classification of bridges are made
on this same tab of the workpaper spreadsheet, highlighted and annotated for reference.

Additionally, as with other bridge type classifications, location factors have been added
91

to the costs for Oversized Culverts, as discussed above.’

X. Movable Bridges

TPI proposed to replicate the movable bridge spans on the TPIRR route with one of two
different movable span types; either bascule spans or vertical lift spans. The unit price that TPI
posited for bascule spans is completely unsupported.> For this reason alone, the Board should
reject TPI’s proposed unit costs for bascule spans as lacking evidentiary support. In addition, as
demonstrated below, TPI’s proffered unit price is unreasonable and inconsistent with real world
costs. CSXT rejects the unit price for bascule spans posited by TPL.**>

CSXT rejects the method TPI used to apply the unit prices to estimate vertical lift span
costs. CSXT also rejects the manner in which TPI determined which type of movable bridge

would be used in the TPIRR structures, (bascule or vertical lift). CSXT further rejects TPI’s

proposed 10% cost share for movable bridges, as unsupported and contrary to law and Board

2% See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Oversized
Culverts,” Columns BX and BY.

2! See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Oversized
Culverts,” Column CQ and cells CT4-CV22.

292 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “TPI Special Movable Bridges,”
cells C40-E47.

2%3 The source of TPI’s proposed unit cost is not mentioned in TPI’s narrative evidence, or in its
workpapers. However, this unit price is the same as a complainant proffered in a prior SAC
case, which was based on the construction of CSXT Bridge 706.7 in Pascagoula, MS in 1994
where the subject bridge included a 170-foot bascule span as part of its 775-foot total length.
TPI replicates the same bridge on the TPIRR. See TPI Op. WP “TPI Bridge Construction
Costs.xlsx,” Tab “TPI Special Movable Bridges,” Line 15. This is important because it allows a
back-check test of the reasonableness of TPI’s proposed unit cost for bascule spans, which
CSXT describes below.
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precedent. Finally, CSXT rejects TPI’s use of the “bridge clearance” level as the actual pier
height in determining substructure costs for the approach spans leading up to movable bridges.
Using the “bridge clearance” for the pier height does not account for the portion of the pier that
is below the waterline. Each of these movable bridge cost issues is discussed in more detail
below.

(a) Bascule Span Bridges

With respect to bascule spans, TPI relies on a wet-finger-in-the-air approach that it
recycled from a prior case as the basis for its proposed unit costs for the bascule spans on the
TPIRR. In the prior case, complainant Seminole Electric Cooperative, Inc. (“SECI”) included in
its rebuttal evidence the unsupported assertion that “[m]aking a generous assumption that 75
percent of the total cost of the bridge was attributable to the bascule span, the indexed cost per
linear foot would be $65,492.” And “Thus, on Rebuttal, SECI uses $65,492 cost per linear foot.”
See Rebuttal Evidence of Complainant SECI, Seminole Elec. Coop., Inc. v. CSXT
‘Transportaz‘ion, STB Docket No. 42110, at III-F-107 (Apr. 15, 2010). A baseless and untested
“assumption” by a complainant in a prior case does not approach satisfaction of TPI’s burden of
proof regarding this unit cost. TPI’s reliance on another party’s unsupported speculation in a
prior case should be rejected without further consideration. Moreover, as CSXT demonstrates
below, objective evaluation of TPT’s “generous assumption” shows it to be inaccurate and
unreasonable.

If TPI’s 75% assumption were reasonably accurate, it should be possible to use costs for
the non-movable portion of the same bridge computed in this case and work backward to derive
a bascule span cost that approximates the 75% cost assumption. In other words, starting with

TPI's Opening evidence with regard to Bridge 706.7, as corrected by CSXT on Reply, and

adjusting the cost back to 1994 dollars, the proportion of the movable span cost and non-movable
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span cost for this bridge should roughly reflect the 75%-25% movable-nonmovable span cost
split assumption that TPI imported into this case.

Simple comparison of the costs demonstrates that the 75%-25% assumption is invalid.
The corrected cost for the non-movable portion of this bridge is $1,349,541 in 3Q10 dollars.**
Adjusting this cost back to 1994 dollars, when the bridge was actually built, yields an equivalent
cost of $757,508 in 1994 dollars [1994 Cost Index = 103. 3Q10 Cost Index = 183.5. 1994 Cost
= $1,349,541 x (103/183.5) = $757,508]. This value represents a mere 9.1% of the total 1994
cost of $8,336,800, which is obviously much smaller than 25% of the total cost assumed by TPI.

CSXT’s Bridge Engineering Experts used the non-movable span costs as a constant to
test TPI’s bascule span “assumption” because those costs are based on actual data and analysis.
The bascule span unit cost posited by TPI, in contrast, is nothing more than a guess that cannot
be characterized as probative “evidence” and cannot be relied upon as a reasonable estimate of
that cost. However, a real bascule span unit cost can absolutely be calculated, based on the fact
that the non-movable span costs can be calculated and the total cost of the bridge built in 1994 is
known.

On Reply, CSXT’s Bridge Engineering Experts used the data TPI posited for Bridge
706.7 in its opening evidence, adjusted for the corrections discussed in previous sections of this
narrative, to develop a reasonable price for the non-movable portion of Bridge 706.7. With that
value known, the cost of the bascule span can then be easily calculated both in 3Q10 dollars and

1994 dollars. The analysis demonstrated that the calculated ratio of movable span costs to non-

%4 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Special
Movable Bridges,” cell BA15.
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movable span costs is actually 90.9% : 9.1%, rather than 75% : 25%, as assumed by TPT.2*
CSXT’s Bridge Engineering Experts applied the unit cost they developed to calculate costs for
all TPIRR bascule spans.

Finally, location factors have been added to the costs for the non-movable approach span
96

portions of the movable bridges, as discussed above.”

(b)  Vertical Lift Span Costs

To estimate the cost of vertical lift spans, TPI proposed to apply a single per-foot unit
cost to the length of the lift span. This approach is simplistic and incomplete and as a result
substantially understated the construction cost of these complex bridges. TPI started with costs
from a Value Engineering study for a CSXT-owned movable bridge conducted in 2006. CSXT
does not object to the use of that cost data as a starting point. However, TPI then simply divided
the total cost of that movable span example by its length, to develop a single gross cost per foot
of the vertical lift spans on the TPIRR. CSXT rejects this oversimplification because it fails to
account for the significant fixed costs associated with building these bridges. For example, every
one of the movable bridges, whether it is 150 feet long or 450 feet long, includes a
Machinery/Tender's House. This cost is a fixed cost that does not change with span length. In
contrast, the total cost of the structural steel required for a truss span depends upon the length of
the span, so that is a variable cost, which changes with the length of the span.

TPI's failure to compute separate fixed costs and variable costs contradicts the approach
TPI itself consistently used to calculate the costs of all of its standard bridge types and

components. All of TPI’s standard Types I through IV bridges calculated both fixed and variable

2% See CSXT Reply WP “Bascule Span Corrected Unit Cost.pdf” for a detailed calculations and
a description of all values used in the analysis.

2% See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Special
Movable Bridges,” Column BD and Cells BG2-BI20.
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costs.”’” For example, the superstructure components of the standard Types I through IV bridges
contain fixed costs which include bearing pads and bearing plates. Every span requires these
components, regardless of its length. The variable costs of those superstructure components
include superstructure beams, handrails and deck drains, whose costs are dependent on the actual
length of the span being replicated.””®

Similarly, TPI’s proposed costs for Types I through IV substructure units are made up of
both a fixed cost and variable cost. The fixed cost includes costs of the concrete cap, concrete
footing, steel piles and pile tips, because every pier contains those components regardless of how
tall it is. The variable cost consists of the “cost-per-foot” of the concrete pier stem, multiplied by
the variable of the pier’s height.”’

TPI’s proposed costs for tall steel towers also are made up of both a fixed cost and a
variable cost. The fixed cost comes from the concrete pedestals, which every tower needs,
regardless of how tall it is.*®® The variable cost comes from the “Cost per Foot” of the steel
multiplied by each steel tower’s height.*!

As the foregoing examples illustrate, TPI recognized the need to separate fixed costs

from variable costs to fairly and accurately calculate the construction costs associated with most

297 See TP1 Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Combined Bridge Component
Costs” (delineating separate fixed costs and variable costs for Types I through IV bridges).

2% See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Combined Bridge Component
Costs,” cells G3-026.

2% See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Combined Bridge Component
Costs,” cells B34-T76.

3% See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Combined Bridge Component
Costs,” cell D30.

30 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “Combined Bridge Component
Costs,” Cells D29.
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of the other bridges on the TPIRR. It simply failed to consistently apply the same cost
development approach for vertical lift spans.

To correct TPI’s error, CSXT’s Bridge Engineering Experts evaluated the line item costs
listed for the example bridge in the Value Engineering study relied upon by TPI, and classified
each line item as either a fixed cost or a variable cost.**® Using those classifications, CSXT’s
Bridge Engineering Experts calculated both fixed costs and variable costs for each vertical lift
span on the TPIRR.*®

CSXT also rejects TPI’s criteria for designation of a bridge as a vertical lift span or a
bascule span. TPI made the simplistic and unsupported assumption that “All swing spans will be

replaced with a Bascule span.”*"*

This unsupported general assumption displays ignorance of
bridge engineering and economics and raises serious doubts about whether TPI’s engineers are
qualified to analyze movable bridges.

TPI’s proposed replacement of all CSXT swing spans with Bascule spans disregards
standard bridge engineering practices. The bascule style of movable span is reasonable and
economic up to a certain span length, and beyond that length the vertical lift span is more
economical. In practice in the real world, the span length where bascules become less favorable
as compared to vertical lift spans is in the range of 200-225 feet. That is not to say that there are

no longer bascule spans in existence, but in such exceptional situations span type was likely

determined by factors other than cost effectiveness, such as site constraints or available

392 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Vertical Lift
Unit Price Eval,” Column H.

30 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “Vertical Lift
Unit Price Eval,” cells G61 and G62 and Tab “TPI Special Movable Bridges,” cells F59 and F60.

%% See TPI Op. WP “TPI Bridge Construction Costs.xIsx,” Tab “TPI Special Movable Bridges,”
cell G40.
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construction methods.’® Regardless of the specific cut-off for economy of bascule spans,
without question, there comes a point where bascule spans are not economically feasible and
vertical lift spans are used instead. Consider an example: existing Bridge 775.4 on the Atlanta
Division contains a 410-foot long swing span in the real world. However, TPI is proposing to
replicate this existing movable bridge with a 410-foot long bascule span on the TPIRR.** A
new movable span that required a length of 410 feet would have to be a vertical lift span. It
would be cost prohibitive to build a 410-foot long bascule span, due to the amount of
cantilevered span that would have to be lifted, which is further evidenced by the fact that there is
no 410-foot long railroad bascule span in existence.

The longest existing bascule span on the network replicated by the TPIRR is 248-feet in
length. CSXT’s Bridge Engineering Experts used that as a reasonable line of demarcation
between bascule spans and vertical lift spans. Any movable span with a required span length
equal to or less than 248 feet should be replicated as a bascule span. Any movable span with a
required span length longer than 248 feet should be replicated as a vertical lift span. CSXT’s
Bridge Engineering Experts used this length division to separate bascule spans and vertical lift

spans on TPIRR bridges.*”’

305 On the real world CSXT routes replicated by the TPIRR there are two long bascule spans at
245-feet and 248-feet, respectively. All other bascule spans on the lines replicated by the TPIRR
have lengths of 197-feet or less.

306 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “TPI Special Movable Bridges”
in cell W34.

307 See CSXT Reply WP “TPI Bridge Construction Costs CSXT Reply.xlsx,” Tab “TPI Special
Movable Bridges,” Column AT (designation for each bridge).
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(c) TPIRR Would Bear Full Costs of Movable
Bridges Unless it Provides Clear Evidence That
Another Party Bore a Portion of Those Costs.

Finally and importantly, CSXT rejects TPI’s assumption that the TPIRR would bear only
10% of the costs of movable bridges on the TPIRR route. TPI claims that “CSXT is entitled to
Truman-Hobbs Act funding for movable bridges so the TPIRR must also be entitled to access
these funds. To deny the TPIRR the ability to take advantage of this funding is a barrier fo
entry.”**® As explained below, this claim misapprehends the intent and operation of the Truman-
Hobbs Act and its limited discretionary funding. The argument is also foreclosed by clear,
binding Board precedent. See SunBelt, STB Docket No. 42130, at 142; DuPont, STB Docket
No. 42125, at 223.

First, neither CSXT, nor any other private party constructing a moveable bridge, is
entitled to any federal funding authorized by the Truman-Hobbs Act. Nor would the TPIRR
have any such entitlement. Bridge owners may not even make application for Truman-Hobbs
Act funding, The entire process is initiated by the U.S. Coast Guard at its sole discretion.*”
This document, promulgated by the U.S. Department of Homeland Security, specifically
provides that “Under the T-H Act, USCG issues an Order to Alter to owners of bridges that are
unreasonable obstructions to navigation,” and “. . .USCG pays the U.S. government’s share of
the costs necessary for the bridge owner to comply with the order.”*'® This language makes it
clear that the Truman-Hobbs funding process is initiated by the USCG making an Order to Alter,

rather than by a bridge owner making an application.

%8 See TPI Opening I1I-F-46.
9 See CSXT Reply WP “DHS OIG-12-09.pdf.”
310 See CSXT Reply WP “DHS OIG-12-09.pdf,” at 1.
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Second, even assuming that a bridge owner could apply for funding through the Truman-

Hobbs Act—which it may not—such funds would not be available for the construction of a
SARR. A SAC analysis assumes the construction of a stand-alone railroad from scratch in an
area where there is no existing railroad infrastructure in place. But Truman-Hobbs Act funding

is authorized only for use in the replacement of existing structures: “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 not longer do so because the
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.”!! This definition clearly
eliminates the Truman-Hobbs Act as a possible funding source for new bridges constructed on
the TPIRR. The movable bridges constructed by the TPIRR are assumed to be original bridges
where there is no existing railroad infrastructure in place. Those bridges would not modify or
replace previously constructed bridges that at one time satisfied the needs of navigation, but no
longer do. Consistent with the limited purpose and application of the Truman-Hobbs Act, there
is no evidence that any moveable bridge replicated by the TPIRR received any Truman-Hobbs
Act funding to subsidize the cost of its construction when the bridge was originally built in virgin
territory.

Unless a party provides evidence demonstrating otherwise, a SAC analysis must assume
that the incumbent railroad bore the full cost of constructing the movable bridge when the
structure was originally built, and thus the SARR must bear that full cost. See, e.g., DuPont,
STB Docket No. 42125, at 223. Because TPI presented no evidence showing that the

government or another party paid part of the cost of building movable bridges on the TPIRR

M Soe id.
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system, the TPTRR—Ilike CSXT and its predecessors—must bear 100% of the cost of the original
construction of the movable bridges. This full construction cost is not a barrier to entry for the
SARR, it is exactly what the original bridge owner had to pay to construct the movable span. If
TPI wished the Board to consider a different result, e.g. that the TPIRR would pay less than the
full replacement cost of alternatives, it would be required to p‘roduce evidence showing the
railroad did not pay 100% of the cost for its movable bridges. TPI produced no such evidence,
and therefore its assertion that the TPIRR should pay less than 100% of the cost to build its
original movable bridges is unsupported and must be rejected. TPI presents no arguments or
evidence to differentiate its argument for Truman-Hobbs Act funding from those presented and

312

rejected by the Board in DuPont and in SunBelt.”* As the Board summarized in rejecting

complainant’s identical argument in SunBelt:

The Truman-Hobbs Act applies to the retrofitting or replacement
of existing bridges over waterways to accommodate water traffic
whose changed characteristics require a change in the bridge . . .
[The] SAC analysis involves constructing new infrastructure for
the hypothetical SARR — not removing and replacing the
incumbent railroad’s existing infrastructure.

SunBelt, STB Docket No. 42130, at 142 (emphasis added). Consistent with the clear terms and
purpose of the Act and its implementing regulations, and consistent with Board precedents

rejecting the identical arguments, TPI’s misguided claim that the TPIRR would pay only 10% of

312 In SunBelt and DuPont, the Board also rejected the complainant’s companion claim that the
American Recovery and Reinvestment Act’s (“ARRA”) appropriation of funds for Truman-
Hobbs Act projects provided funds for the original construction of moveable bridge spans. See,
e.g., SunBelt, STB Docket No. 42130, at 142; DuPont, STB Docket No. 42125, at 223. The
relevant provision of the ARRA merely appropriated some limited funds to be used for the
program authorized by the Truman-Hobbs Act. The provision of limited funding for the
program did not change the narrow authorized purpose of the use of those funds, and did not
allow them to be used for original construction of bridges.
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the costs of its moveable bridge costs must be rejected. Correction of this understatement of
costs increases TPIRR bridge costs by approximately $1.08 Billion.

(d)  TPD’s Pier Heights Would Be Too Short to
Support the TPIRR Bridges.

Finally, CSXT rejects TPI’s use of the “bridge clearance” value as the measure of pier
height in calculating substructure costs for the movable bridges. The “bridge clearance” measure
alone does not account for the portion of a pier that is below the waterline. Railroad bridge piers
do not float on top of the water; they are anchored to the grouﬁd below the water. Consider an
illustrative example. Jacksonville Division Bridge 703.7 is shown to have a “clearance” of just
10 feet.*" First, note that CSXT’s documented reference for channel depths identifies this

bridge location as having just 7 feet."

In cell AL20 of TPI’s opening workpaper, where TPI
calculates “Type III Substructure Costs,” TPI’s formula refers back to this 10-foot value in Cell
U20 to determine which height of Type III pier to include in the cost. However, in this bridge
location, the documented water depth is 23 feet.>'> That 23 feet of water depth needs to be added
to the 7-foot clearance value to arrive at the actual required pier height, which would be 30 feet,
instead of the 10-foot value proposed by TPL>'® This example is offered to demonstrate that TPI
did not take into account the depth of the water where these bridges are located when it assigned
pier heights. TPI essentially set the pier height to equal the vertical clearance value, which

would imply that TPI is proposing to build these movable bridges with floating piers (i.e. piers

not founded in the solid bottom of the waterway). This, of course, would not be feasible.

313 See TPI Op. WP “TPI Bridge Construction Costs.xlsx,” Tab “TPI Special Movable Bridges,”
cell U20.

314 See CSXT Reply WP “Movable Bridge Channel Depth Exhibit.pdf.”
315 See CSXT Reply WP “Movable Bridge Channel Depth Exhibit.pdf.”
316 See CSXT Reply WP “Movable Bridge Channel Depth Exhibit.pdf.”

I1I-F-141



PUBLIC VERSION

CSXT’s Bridge Engineering Experts found the same error on 20 out of 21 locations
where both the vertical clearance and the actual water depth could be verified by a reliable
independent source.’’” The average value of the TPI understatement of pier heights is 12 feet.

Some account has to be made for the addition of the water depth onto the pier heights
proposed by TPI, and therefore, CSXT has added a blanket five feet to the pier heights on all
movable bridges. This value, applied across the movable span inventory, provides a
conservative adjustment to ensure that the movable bridges on the TPIRR are not “floating” on
top of the water.

All of TPI’s evidence regarding the construction costs for other categories of bridges has
this same shortfall. However, the movable bridge category is the only one where the actual
water depth is easy to ascertain for a representative sample size with precision. TPT’s failure to
account for necessary pier height below the waterline results in a systematic understatement of
pier costs for TPIRR bridges over water; however, CSXT has not attempted to correct this error
in TPI’s bridge costs among the other categories of bridges, because of the lack of precise water
depth data. Accordingly, CSXT’s bridge pier cost evidence for all bridges over water, except
those with moveable spans, is conservative and likely substantially understates the actual
replacement costs, because navigation maps publish the water depths around movable bridges.

xi. Highway Overpasses

CSXT accepts TPI's proposed cost per square foot of deck area for calculating

construction costs of the highway overpass structures. CSXT also accepts TPI’s proposed 10%

cost share for replicating the highway overpass structures. However, as with many other areas of

317 See CSXT Reply WP “Movable Bridges Channel Depths.pdf.”
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its bridge evidence, TPI failed to apply its unit cost in a manner that fairly and accurately
represents the construction costs for the highway overpass bridges on the TPIRR.

TPI proposed to estimate the deck area of highway overpass bridges based solely on very
broad statistical data from the respective county in which a bridge is located. TPI used
generalized data published by FHWA which estimates the average deck area of all the bridges on
a county-wide basis. CSXT rejects TPI’s imprecise and overly broad approach to estimating
specific highway overpass bridge deck area on the TPIRR for two reasons.

First, a county-wide average of deck areas for the structures on the TPIRR is far too
broad and blunt a measure to accurately determine the specific individual deck areas of bridges.
For example, the TPIRR would not replicate small two-lane county road bridges over a dry
wash, but the deck area of that type of bridge is included in the overall county-wide average that
TPl uses. Including that type of small, irrelevant bridge pushes the average deck area down such
that it does not accurately represent a typical highway overpass on the TPIRR. The types of
bridges that TPI must replicate for this category of bridges on the TPIRR are all relatively large
structures, as they must be long enough and tall enough to clearly span a railroad. For example,
none of the highway overpass bridges on the TPIRR will have a vertical clearance of less than
23 feet, because they must all provide proper vertical clearance for a train to pass underneath.
But, many hundreds of country bridges that are included in the Federal Highway
Administration’s (“FHWA”) statistical data have vertical clearances less than 23 feet. The
length of the bridge spans for the highway overpass bridges similarly must have a minimum
horizontal clearance, in order to completely span the railroad’s right-of-way that passes under the

bridge. However, many hundreds of county bridges that are included in FHWA's statistical data
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have horizontal clearances less than what is required to completely span the railroad’s right-of-
way.

If TPI wished to use an average bridge deck area, at a minimum the group of structures
from which the average was derived was required to be similar in size to the bridges it proposes
to replicate.

Second, the average deck area of all the bridges in each county is artificially low for
another reason. For bridges for which the FHWA lacks deck area information, its county-wide
average assumes the deck area is zero, thereby significantly distorting the average.’’® This
county-wide average published by FHWA includes the bridges for which it has no published
deck area as zero. To calculate an accurate gross average, bridges with no published deck area
should be excluded so as not to artificially understate the average bridge deck area.

These two distorting factors combined to generate a TPI average deck area that does not
remotely represent the area of the bridges on the TPIRR. Fortunately, the FHWA data can be
sorted by structure type, feature crossed, and other parameters. On Reply, CSXT has refined the
data from FHWA using the following filters: 1) Bridges with deck area equal to zero were
removed from the bridge deck area sample; and 2) the bridge sample from FHWA was limited to

319 With these two adjustments, CSXT has refined the

bridges that carry roads over railroads.
average bridge deck areas, based on a more accurate and representative sample of FHWA data,

and then applied them to the highway overpass bridges on the TPIRR on a county-by-county

basis.

8 See CSXT Reply WP “CSX Reply Highway Overpass Construction Cuyahoga County OH
Example.xlsx.”

319 See CSXT Reply WP “TPIR Highway Overpass Construction CSXT Reply.xslx,” Tab
“Summary” in cells 12-K8.
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Finally, the highway overpass bridges on the TPIRR require a location factor adjustment
in order for the bridge construction costs to be fairly reflected. TPI cited five bridge construction
projects as the basis for its highway overpass unit cost, all of which were constructed in the State
of Florida. However, the TPIRR traverses 17 states and the District of Columbia. That is far too
broad a geographical region to reasonably apply construction costs originating from just a single
state. The Board acknowledged the legitimacy of apply location factors to highway overpass
bridge unit costs when it adopted location-factor adjusted evidence in a recent case, finding

“[t]he Board will accept NS’s inclusion of Means cost location factors in the calculation of

highway overpass costs because a review of DuPont’s evidence reveals that it developed costs
based solely upon projects from the Florida Department of Transportation. Given the wide
geographical area the [SARR] traverses, the application of average location costs is the best
evidence of record.” See DuPont, STB Docket No. 42125, at 212.

Together, the foregoing corrections increased TPI’s understated Opening total bridge
deck area from 12,805,427 Square Feet to CSXT’s more accurate Reply total bridge deck area of
21,945,005 Square Feet.*° Accordingly, the total construction costs have been corrected from
TPI’s Opening Highway Overpass construction cost of $130 million to CSXT’s more accurate

Reply Highway Overpass construction cost of $228 million.

320 Compare TPI Op. WP “TPIRR Highway Overpass Construction.xlsx,” Tab “Summary,” cell
D10 with CSXT Reply WP “TPIR Highway Overpass Construction CSXT Reply.xlsx,” Tab
“Summary,” cell J8.
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. . e 321
6. Signals and Communications’

TPI’s case-in-chief assumed that the TPIRR would rely on “a standard CTC-based vital
signal system with components added to provide Positive Train Control (“PTC”),” and that it
would rely on a microwave system for communications.’”* CSXT accepts the hypothetical
assumption that a functioning, but not interoperable PTC system could be installed in 2010 and
that the TPIRR would rely on a microwave system for communications. On Reply, CSXT has
added costs that would be incurred by the TPIRR after the initial 2010 installation, consistent
with those expenditures currently being made by other Class I railroads, to meet FRA-mandated
interoperability standards. This Reply also corrects other significant shortcomings, omissions
and flaws in TPI’s costs for each of the Centralized Traffic Control (“CTC”), PTC, and
microwave communications systems.

TPI’s assumption of a fully functioning PTC at the outset of operations is both
controversial and complex. For TPI’s part, it simply asserted—without proving or providing
meaningful support—that such a system could have been installed in the period leading up to
TPIRR’s commencement of operations in mid-2010. Significantly, TPI did not state how the
TPIRR would accomplish this feat, nor describe the approach that the TPIRR, as a first mover in
widespread implementation of nascent PTC technology, would take to address the myriad
complexities that the real world railroads are struggling with today—more than four years
later—to meet the current PTC mandate. Nor did TPI even identify the type of PTC system the

TPIRR would install. TPI cited a number of examples of PTC system development prior to 2010

321 CSXT’s evidence regarding the costs to the TPIRR for signals and communications is
sponsored by CSXT witnesses Gary Bonneau and Eugene Farrell (collectively referred to herein
as “CSXT’s Signals Engineering Experts”). Mr. Bonneau and Mr. Farrell both have extensive
real-world experience in transportation communications systems. Their qualifications are further
detailed in Section IV infra.

322 See TPI Opening III-F-47.
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to support its claim that it was feasible in 2010 to install a functioning PTC system. However,
TP1 asserted its costs for its PTC system are based on the ERTMS II system being installed by
CSXT today, a system that is unrelated to any of the PTC-like systems referenced by TPI and for
which many components TPI used as examples of 2010-vintage PTC-like systems, and which
did not exist in 2010. TPI cannot have it both ways—either it may rely on technology and
components that existed in 2009-10, or it may posit that the TPIRR would implement in 2014-15
the system CSXT is installing today. Further, despite ongoing and extensive expenditures by the
industry for PTC component development and compliance with interoperability standards, TPI
asserted that because some suppliers had some manner of PTC-like components—for systems
that TPI is not installing—available prior to 2010, the TPIRR would not have incurred any
development costs in order to implement a PTC-2015 compliant system.*?

TPI has not met its burden of demonstrating the feasibility of installing in 2010 a fully
functioning PTC system that would meet all interoperability standards of the Rail Safety
Improvement Act and implementing regulations. Nor has TPI supported its assertions regarding
to the cost of installing such a system. Accordingly, CSXT submits that TPI’s unsupported
assumptions should be summarily rejected. However, CSXT’s Reply evidence accepts TPI’s
unsupported assertions that some form of PTC could have been implemented by a new entrant in
2010, because that position was endorsed by the Board’s recent decisions in DuPont and
SunBelt. In those cases, despite comprehensive and probative evidence that the complainants
could not implement a fully functioning PTC system at the outset of SARR operations that

would meet 2015 interoperability standards (which had not yet even been developed), the Board

decided that the SARRs would first install PTC systems that were not interoperable, and later

323 TPI Opening I1I-F-49.
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upgrade those systems to meet 2015 Rail Safety Improvement Act (“RSIA”) interoperability

. 324
requirements.

The DuPont and SunBelt decisions offered no guidance on the types of PTC
systems a SARR would install at the outset of operations. Instead, those decisions adopted the
counterintuitive notion that the costs for a PTC system to be installed at the outset of SARR
operations in 2009 or 2010 would be based on technology, equipment and price information
from a defendant’s PTC implementation plans, which included equipment that was not available
when the SARRs commenced operations and is instead from a much later time period. The
Board also failed to provide any insights regarding which of the myriad of development and
other costs presented by defendant carrier in those proceedings should be considered as part of
the SARR’s initial installation of a PTC system.

CSXT believes that the Board’s PTC rulings in DuPont and SunBelt are untenable and
unworkable. However, CSXT is concerned that a showing of the impracticality of TPI’s opening
assumptions and evidence regarding a PTC system might not persuade the Board to overturn
those recent precedents. Therefore, because DuPont and SunBelt ruled that a functioning, but
not interoperable, PTC system could be installed at the outset of operations in 2009 and 2011,
CSXT will abide by those rulings in Reply and accept TPI’s hypothetical, counterfactual
assertion that a PTC system could be installed on the TPIRR in 2010. Further consistent with
those decisions, CSXT has assumed that the system would not meet interoperability standards
and subsequently would have to be upgraded. See DuPont, STB Docket No. 42125, at 229-30;
SunBelt, STB Docket No. 42130, at 145.

To develop and explain its Reply evidence, CSXT first identifies below the components

the TPIRR theoretically might have installed in 2010. CSXT then estimates the investment,

324 See DuPont, STB Docket No. 42125, at 229-30; SunBelt, STB Docket No. 42130, at 145.
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including development, testing, acquisition of requisite spectrum, and other costs the TPIRR
would incur in installing such a system. Next, CSXT identifies the hardware, communications
backbone and back office components from the original PTC system that would meet current
FRA interoperability standards for 2015, and those that do not and would need to be replaced.
CSXT has developed estimates for labor and materials for those components of the system that
require replacement between 2011 and 2015. Finally, CSXT has estimated the additional testing,
development and other costs that the TPIRR would incur, along with the rest of the railroad
industry, in order to meet RSIA interoperability standards.

In addition to the issues related to PTC, there are a number of other shortcomings in
TPI’s development of CTC related signal components and their associated costs. Its calculations
of signal unit costs flatly misstate the unit price quotes included in TPI’s own workpapers and
omit necessary signals components. TPI’s development of investment for the TPIRR microwave
communication system also requires a number of corrections. Below, CSXT’s Signals
Engineering Experts explain the errors in TPI’s signals and communications evidence and detail
their estimate of the TPIRR’s signals and communications costs. Table III-F-18 compares TPI’s
Opening Evidence to CSXT’s Signals Engineering Experts’ estimate of the costs of TPIRR

signals and communications.
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Comparison of TPI and CSXT Signals Evidence
Add. CSXT

TPI Open CSXT Reply Difference 2011-2015
Signals $912,084,340 $1,154,811,965 | $242,727,625 $-
...PTC Share - 1/ | $74,373,076 $178,598,909 $104,225,834 $30,181,889
Communications | $282,794,523 $381,027,666 $98,233,143 $-
Hump Yard
Equipment $300,575,000 $300,575,000 $- $-
Loco Radios $58,695,420 $505,440,420 $435,129,630 $70,310,790
PTC Development | $- $140,878,661 $140,878,661 $91,865,406
Total $1,628,522,358 | $2,661,332,621 | $1,021,194,893 | §192,358,084

1/ - Includes GIS and wayside equipment
Source: CSXT Reply WP "TPI Signals & Communications CSXT Reply.xlsx"

a. Signal System Overview
i The TPIRR Could Not Install PTC In 2010.

Although CSXT reluctantly accepts the notion TPI posits in its case-in-chief that “the
TPIRR will install PTC at the beginning of TPIRR operations™?’ it does not believe TPI’s
position to be feasible or practical. CSXT accepts only the assumption that some type of PTC
system could have been installed in 2010 and rejects TPI’s further assertion that the PTC system
the TPIRR would install in 2010 would meet RSIA 2015 interoperability standards.”*® CSXT
submits that in reality, TPI’s proposal is infeasible because critical PTC components still do not
exist and certainly did not exist in 2010 when the TPIRR would begin operations. TPI’s claim
that it could reduce “investment expenditures” by “installing a PTC system from the outset” is
both unfounded and disingenuous, because it would be impractical for the TPIRR to install a

RSIA 2015-compliant PTC system years before any functional system existed. Any PTC-like

325 TPI Opening I1I-B-10; id. I1I-F-47.

2 As explained above, CSXT accepts TPI’s unsupported position because—but only to the
extent that—the Board accepted a similar position advanced by complainants in DuPont and
SunBelt.
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system installed in 2010 would not meet RSIA-2015 interoperability standards and would need
to be replaced—resulting in more, not less PTC investment.

Instead of reducing investment expenditures, TPI’s proposal likely would result in more,
duplicative investments for PTC—the first installments for a PTC system built with very limited
components available before 2010 necessarily would be replaced with the equipment under
development today. A more practical and realistic approach would be for the TPIRR to construct
a CTC system for the beginning of operations in 2010 and then overlay a PTC system by
December 31, 2015. This two-step process would be consistent with both the real world—in
which CSXT and all other Class I railroads are required to convert their CTC systems to PTC—
and with the Board’s holding in AEPCO 2011 that the SARR would be required to install PTC as
5327

an overlay to CTC in 201

ii. TPI’s Inventory of Signal Components is Flawed

TPI describes the TPIRR PTC system as a standard CTC-based vital signal system with
components added to provide PTC. See TPI Opening III-F-48. Therefore, the appropriate
starting point for the TPIRR PTC system is to identify the inventory of signal components
required for a properly functioning CTC system. CSXT’s Signals Engineering Experts accept
TPI’s method of assuming typical CTC component installations at various locations identified on
the stick diagrams to develop TPIRR signal equipment inventories. However, TPI omitted or
misapplied signal components for certain typical installations, and used incorrect unit costs for
others. In this Reply, CSXT corrects the signal components for typical installations to include all

required components and corrects unit costs where necessary.

27 AEPCO 2011, STB Docket No. 42113, at 33.
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(a)  Omitted or Misapplied Components

CSXT’s Reply Evidence adds or modifies the following components to provide for
complete and functional installations at typical locations.

Track Connections: TPI omitted track connections or track wires to connect to the rails

at the near end (i.e., the end closest to the signal house) and far end (i.e., the end farthest from the
signal house) 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 and
typically consist of 36” of %” bond strand with a sleeve on one end and a connector on the other
end to plug into the rail. CSXT’s Signals Engineering Experts included track connections for all
track circuits (i.e., signals, crossing signals and electric locks). CSXT’s Signals Engineering

8 and

Experts developed the cost of track connections from TPI’s opening stick diagrams™
developed material costs for installation from Kimes Rail Inc.**

Cables: The cable used by TPI to connect AC Power between the service drop and the
signal equipment shelter is inadequate. Alternating current (or “AC”) electric service drops are
wired for 240 volts, which requires a three conductor cable to connect the two phases and the
ground tap. CSXT’s Signals Engineering Experts therefore used higher capacity 3C#4 cable
instead of TPI’s proposed 2C#4. CSXT’s Signals Engineering Experts developed the cost of
cables from Wires and Cable To Go**” and used the same labor cost that TPI used for cabling.

Grounding Kits: TP 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

328 See CSXT Reply WP “Track Connection Cost.pdf.”
329 See CSXT Reply WP “Track Connection Cost.pdf.”
330 See CSXT Reply WP “3C4AWG Cable Cost.pdf.”
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power surges. It is critical that signal equipment shelters have excellent grounding, because the
electronic equipment required for the TPIRR’s signals would be susceptible to damage by
foreign current, causing failure of the signal or crossing signal system. CSXT’s Signals
Engineering Experts developed the cost of grounding kits>*' and developed labor costs for
installation from Interrail.**?

Fencing: TPI does not provide standard fencing around the TPIRR’s intermediate or
interlocking signal huts. These huts are high value pieces of equipment that are spread
throughout the TPIRR system and subject to numerous security and vandalism threats.
Consistent with real-world practice, CSXT develops costs to provide fencing for TPI’s huts
333

based on a quote from Industrial Fence to install fencing at an existing CSXT signal hut.

(b)  Incorrect Unit Costs

CSXT corrects certain of TPI’s signal component unit costs to conform to the supporting
documentation TPI provided, and provides supported alternatives for cerfain of TPI’s
unsupported proposed unit costs.

Foundations: TPI posited a cost for signal foundations of $250 per location but provided
no explanation or documentation regarding how that figure was derived. CSXT’s Signals
Engineering Experts reject this cost as too low and instead use a documented cost of $610 for
60” precast foundation based on a quote from RR Signal International.***

Battery/Chargers: The cost TPI used for 24 volt batteries conflicted with the documented

cost information it provided. CSXT’s Signals Engineering Experts used a price of $4,100 based

331 See CSXT Reply WP “Ground Rod Cost.pdf.”

332 See CSXT Reply WP “Ground Rod Cost.pdf.”

333 See CSXT Reply WP “Fencing Quote House.pdf.”
334 See CSXT Reply WP “Foundation Cost.pdf.”
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on TPI’s evidence instead of the $3,000 that was based on a “GT Estimate” that included no

documentation.>®

Switch Machines: TPI also misstated unit costs for switches. Specifically, TPI’s

calculations used material unit costs for Power Mainline Switch Machine 24VDC of $15,126,
and Manual Mainline Switch Machine of $16,890.**° However, the supporting documents in
TPI's workpapers show that it was quoted prices of $26,000 for the Power Mainline Switch
Machine 24VDC and $21,000 for the Manual Mainline Switch Machine. CSXT has corrected
these costs to reflect the price quotes in TPI’s opening workpaper “S & C Workpapers.pdf” in its
Reply.**’

Insulated Joints: The cost TPI used for insulated joints was not clearly documented and
conflicts with the actual costs incurred by CSXT that were produced in discovery. As TPI
explained, insulated joints are necessary to establish breaks in track circuitry between signal
blocks. TPI uses a cost for “glued” (a.k.a. “bonded”) insulated joints based on an indefinite
email exchange with a Progress Rail representative that did not even specify whether or how
much rail would be included with the joint. Bonded insulated joints are pre-fabricated in the
middle of lengths of rail (typically twenty-feet) and then delivered for installation. The

installation consists of cutting out a length of continuously welded rail and then welding in the

new length that includes the insulated joint.”*® CSXT rejects TPI’s undocumented cost of $213

335 See TPI Op. WPs “TPI Signals & Communications.xlsx,” Tab “Components and Tabulation,”
Line 24 and “S-C Workpapers.pdf” at 16.

336 See TPI Opening WP “S & C Workpapers.pdf” at 19.

B7 See CSXT Reply WP “TPI Signals & Communications CSXT Reply.xlsx,” Tab “Components
& Tabulation,” Lines 19 and 20.”

338 TPI narrative states that the rail contractor will provide labor for field welds and notes that
material costs for field welds for insulated joints (among other locations) are added. However,
TPI's workpapers do not account for material costs for field welds for insulated joints. Compare
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per insulated joint and uses a more realistic cost of $1,528 per insulated joint, which is a
documented price that CSXT paid for a bonded insulated joint installed on a twenty foot long
piece of rail.**’

(c) Outdated Unit Costs

In numerous instances, TPI’s opening signals evidence relies on quotes from 2005 to
develop costs for the TPIRR construction estimate as of 3Q2010. TPI’s proffered costs for
interlocking and intermediate huts, signals, switches, electric locks, batteries, cables, FEDs,
crossing predictor huts, and VHF LMR radios, among other items, were all based on 2005 price
levels that TPI did not adjust to reflect 2010 cost levels. To develop costs for the TPIRR
construction period, CSXT’s Signals Engineering Experts indexed TPI’s 2005 costs to 3Q2010
price levels using the AAR’s Rail Cost Recovery Index for Materials, Wages, and Supplies
Excluding Fuel (East).>*" This method is consistent with how the Discounted Cash Flow Model
adjusts signal and communication costs to account for the three-year SARR construcﬁon périod.

b. PTC

As discussed above, TPI’s assumption that the TPIRR would begin operations with a
fully interoperable PTC system is not only plainly infeasible, it is impossible because neither
interoperability technology nor final governing standards existed at the time the TPIRR was
under construction. While the practical approach would be instead for the TPIRR to begin

operations with a CTC system and to overlay PTC by December 31, 2015 as required by the

TPI Opening III-F-32 and TPI Op. WP “Track Construction.xlsx,” Tab “Summary.” CSXT
accounts for these costs in track construction. See supra I1I-F-3-d-iv.

339 See CSXT Reply WP “Insulated Joint xlsx.”

340 See CSXT Reply WP “TPI Signals & Communications CSXT Reply.xlsx,” Tab “Index
Factors.”
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RSIA, CSXT’s Signals Engineering Experts, in accordance with the Board’s rulings in DuPont
and SunBelt, developed TPIRR PTC installation costs in the manner described below.

CSXT first identified the components of a PTC system the TPIRR hypothetically might
have attempted to install in 2010. CSXT then estimated the investment costs for such a system,
including development, testing, acquisition of requisite spectrum and other costs the TPIRR
would incur in installing the system. CSXT next identified the hardware, communications
backbone, and back office components from the initial TPIRR PTC system that meet RSIA 2015
standards (including interoperability) and those that would not and therefore would need to be
replaced by the end 0f 2015. CSXT has developed estimates for the costs of labor and materials
for the components of the system that would require replacement. Finally, CSXT estimated the
additional testing, development and other costs that the TPIRR would incur along with the rest of
the railroad industry in meeting interoperability standards.

i TPIRR PTC System 2010

TPI stated that a variety of manufacturers and railroads were using and/or developing
PTC technology prior to 2008, and identifies four examples:

1. Electronic Train Management System (“ETMS”) Version 2;

2. Advanced Civil Speed Enforcement System (“ACSES”) and ACSES 1I;

3. Incremental Train Control System (“ITCS”); and

4. Interoperable Communications-Based Train Control System (“ICBS™).

TPI did not identify which, if any, of the identified PTC technologies it assumed the

TPIRR would install.**' Instead, TPI simply derived its PTC unit prices from discovery

1 TP] asserted that its PTC costs are based on the ERTMS II system, but provides no

explanation of what that system represents or what technology it uses. See TPI Opening III-F-
48, n.147.
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materials provided by CSXT in the fourth quarter of 2013, which includes costs for the V-ETMS
PTC system CSXT is currently installing across its system, four years after the TPIRR assumes
the TPIRR would commence operations using a PTC system. The CSXT V-ETMS PTC system
is comprised of:

. The Office Segment

) The Wayside Segment

J The Communications Segment

. The Locomotive Segment

Although many of the components of CSXT’s V-ETMS PTC system were not available
in 2010, CSXT will assume for purposes of this Reply that somehow the TPIRR would install a
V-ETMS PTC system in 2010. CSXT will further assume that all of the components installed as
part of the Wayside Segment would not have to be replaced as part of the upgrade to
interoperability. As discussed in more detail below, even with the assumption that the TPIRR
could install certain components of a V-ETMS-based PTC in 2010, it would require substantial
additional expenditures to upgrade components of the Office, Communications and Locomotive
Segments to meet interoperability standards.

ii. TPIRR 2010 PTC System Investment

The investment required to develop, test, acquire and install the PTC system is

summarized in Table I1I-F-19 below.
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Table III-F-19
Summary of PTC Investment

TPI Open CSXT Reply
2011-

Component 2010 2015 2010 2011-2015
PTC Back Office System - - 10,000,000 2,500,000
PTC Wayside Interface Unit 40,099,224 - 88,772,839 | -
PTC Radio and Antenna 19,552,000 - 51,397,970 | 30,181,889
PTC Locomotive Units 58,695,420 - 505,440,420 | 70,310,790
Technical Development & Support - - 44,157,812 11,039,453
Testing - - 71,615,318 17,903,830
GIS 14,721,930 - 38,428,100 | -
Communications - - 15,105,531 60,422,123
Total 133,068,574 - 824,917,990 | 192,358,084

As Table III-F-18 shows, as a first mover on the PTC front the TPIRR would incur
substantial installation, development, testing and communications costs in 2010. It also would
incur additional costs to upgrade its 2010 system to meet subsequent interoperability standards.
Details of CSXT’s Reply PTC costs estimate are described below.

(a)  PTC Office Segment

The TPIRR PTC back office system includes costs for servers required to run the PTC
system, a disaster recovery system and for the costs associated with integrating the TPIRR train
dispatch system with its PTC system. This PTC back office segment is different from the back

office components needed to run the TPIRR CTC signals, sensors and switches. In its discovery

expenditures of $10 million. TPI did not include any of these costs as part of its proposed PTC

system. On Reply, CSXT has included CSXT’s $10 million estimate as part of the initial startup

PTC system. CSXT also assumes that the TPIRR’s upgrade to a fully interoperable PTC system
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between 2011 and 2015 would require the TPIRR to incur additional expenditures equal to 25
percent of its original back office system investment.***

(b) PTC Wayside System

TPT’s Opening Evidence relied on CSXT’s costs of PTC related components but
inexplicably omitted key components of wayside interface units and radios, resulting in a
conceptually inaccurate and non-functional TPIRR “system.” TPI also understated the number
of wayside interface units and radios required for a fully functioning PTC system for the TPIRR.
Although the CSXT PTC unit costs relied upon by TPI are from a different technological era and
would not be valid for a 2010 installation, TPI provided no basis for its selective use of only a
small subset of the required PTC components. The manner in which TPI selected and applied
these costs is wholly inconsistent with what is necessary for a functioning PTC system. CSXT
addresses TPI’s shortcomings below.

Missing Wayside System Components: CSXT’s Signals Engineering Experts have

corrected TPI’s cost omissions and developed costs for an integrated PTC 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 a signals perspective, those bridges are

the same as control points. Details of CSXT’s Signals Engineering Experts’ proposed signal

342 Based on CSXT Engineering Experts review of the Board’s rulings regarding SARR
implementation of PTC in DuPont and SunBelt; the PTC system that CSXT is installing (whose
costs and components TPI relied upon in its evidence) and its equipment, components and
operations; the requirements of the RSIA and FRA regulations and standards for PTC systems by
the end of 2015; their signals systems experience and expertise; and their knowledge of the state
of development of PTC technology by real world railroads today, those Experts have determined
that a reasonable estimate of the additional cost the TPIRR would incur to upgrade its 2010
system to 2015 RSIA standards for non-communications components is approximately 25% of
the costs of installation of the original TPIRR CTC-with-PTC capabilities system. As discussed
below, for communications systems and components, the majority of TPIRR expenditures would
be made during the 2011-2015 period, to upgrade the TPIRR system to RSIA-2015 standards.
See infra 111-F-6-b-(i1)-(g).

III-F-159



PUBLIC VERSION

configuration for the TPIRR are set forth in CSXT’s Reply work papers.”* CSXT’s work papers
also include unit costs for these components at mid-2010 price levels and include all of the
4

components and installation labor necessary for a fully functioning PTC system.**

Wayside Interface Units: TPI included cost for wayside units only at intermediate signal

locations and failed to provide for any wayside communications capabilities at either
intermediate signal locations or at interlockings.

To supply intermediate signal locations with PTC wayside interface units, TPI applied
CSXT’s average estimated cost for installing wayside interface units on all of its intermediate
signal locations. CSXT accepts TPI’s approach for estimating the cost of installing wayside
interface unit hardware at intermediate signal locations. CSXT notes that its internal cost
estimate for wayside interface units at intermediate signal locations did not include the separate
costs required to allow the wayside interface units to communicate with other components of the
TPIRR PTC system.**’

For wayside interface units at TPIRR interlockings, TPI asserts simply that “WIUs are
considered built in as an inherent part of the vital microprocessor equipment” and does not
include any additional PTC investment. See TPI Opening III-F-49. TPI has not demonstrated
that its interlocking unit costs, which are based on quotes from GE Transportation Systems
Global Signaling from 2005, include costs for the required wayside interface unit. CSXT
produced in discovery two ditferent types of wayside intertace unit costs for interlocking—those

for external installations that are not equipped with the internal microprocessor equipment

343 See CSXT Reply WP “TPI Signals & Communications CSXT Reply.xlsx.”
344 .
See id.

3%5 On Reply, CSXT has included these necessary costs, which are reported separately with
CSXT’s estimates of costs of PTR radios and antennae, and related development costs. See infra
III-F-165.
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needed to accommodate a wayside interface device and require instead external mounting of the
wayside interface unit; and those for internal wayside interface unit installations applicable to the
more modern interlocking signal huts like those referenced in the quote used by TPL
Specifically, the cost estimates for the “internal” locations are for those interlockings where
CSXT has a signal hut that, like the signal huts assumed to be installed by TPI, have circuits and
vital microprocessor equipment, but still require installation of wayside interface units to achieve
PTC functionality. Adopting the approach used by TPI for calculating the wayside interface unit
cost fof intermediate signal locations, CSXT calculates from the materials it produced in
discovery an average wayside interface unit installation cost of $24,475 per internal interlocking
hut location, which it has applied to all control points on the TPIRR.>*®

PTC Radios and Antennas: TPI included a cost of {{ }} for each PTC-outfitted

intermediate signal location and interlocking for a radio and antenna. TPI derived that cost from
documents provided by CSXT in discovery. There are two problems with TPI’s proposed costs.
First, the costs selected by TPI from CSXT discovery materials are for a 220 megahertz radio
and the associated antenna.**’ However, an industry standard 220 megahertz radio had not yet
been developed in 2010 and, in fact, is still not available today. Therefore, TPI may not assume
that such a non-existent radio would be available for installation on the TPIRR. Second, TPI
ignored a number of critical cost components necessary to render the intermediate signal

locations and interlockings communications capable. These costs were clearly set forth in the

346 See CSXT Reply WP “CSXT PTC Unit Costing Detail CSXT Reply.xlsx,” Tab “Signal
Installs & WIU Count.”

347 See TPI Op. WP “CSXT PTC Unit Costing Detail xIsx” Tab “Wayside Comms Detail,” at
cells D36:D37 and D58:D59.
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CSXT discovery materials and include items such as batteries, hattery chargers, installation labor
and material shipping and taxes.***

In this Reply Evidence, CSXT rejects TPI’s assumption that 220 megahertz radios and
antennas could be installed by the TPIRR at the outset, and includes instead costs for a standard
radio and its associated mast and antenna kit.**® CSXT also has added the other necessary
component costs ignored by TPI. CSXT also assumes that the cost to install the 220 megahertz
radios, which represent the industry standard to meet the 2015 interoperability requirements and
the associated antennas would be incurred by the TPIRR in 2015 to meet interoperability
standards. Details of CSXT’s development of wayside communications related costs for
0

intermediate signal locations and interlocking are set forth in its reply workpapers.35

() PTC Locomotive Costs

TPI assumed that the TPIRR would incur a cost of approximately {{ }} to outfit
each TPIRR locomotive with PTC capability. CSXT’s Signals Engineering Experts accept this
figure, but reject TPI’s assumption that the TPIRR would need to outfit only its own locomotive
fleet to be compatible with its PTC system. TPI’s operating plan assumes that its locomotives
would be used in run through service with its interchange partners and that carriers providing
locomotive units to the TPIRR would be compensated for the time those foreign carriers’

351

locomotives spend on the TPIRR, based on existing horsepower hour equalization agreements.

This means that in order for the TPIRR PTC system to be functional, locomotives received in

3% See Discovery Document “PTC Unit Costing Detail.xlsx.”

349 See CSXT Reply WP “TPI Signals & Communications CSXT Reply.xlsx,” Tab Components
& Tabulation,” Lines 58, 67, and 68.

330 See CSXT Reply WP “TPI Signals & Communications CSXT Reply.xlsx” and “CSXT PTC
Unit Costing Detail - CSXT Reply.xls.”

31 See TPI Opening I11-C-7-8, 11I-C-16.
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interchange service from the residual CSXT and other TPIRR interchange partners would also
need to be outfitted with PTC capability.*>

To determine the number of locomotives that the TPIRR would need to equip with PTC
capabilities, CSXT queried the train event data it produced in discovery to determine the number
of unique locomotives used on TPIRR trains in the Base Year. CSXT identified an overall total
of 11,423 unique locomotives that traversed the CSXT line segments assumed to be replicated by
the TPIRR in the Base Year. CSXT reduced this figure based on an assumption that some effort
would be made by the locomotive scheduling personnel of TPIRR and its connecting carriers to
marshal PTC-outfitted locomotives for transit over the TPIRR. Consistent with this assumption,
CSXT determined that only the number of locomotives appearing on at least three distinct trains
on the lines replicated by the TPIRR would need to be equipped for PTC. CSXT also removed
from the count locomotives with less than 3,000 horsepower because they are not typically
involved in road service. Based on those assumptions, CSXT determined that a total of 7,354
locomotives would need to be outfitted with PTC equipment in the Base Year in order for the
TPIRR PTC system to be fully functional.

CSXT also rejects TPI’s assumption that the locomotive radios TPIRR would install in
2010 would be capable of meeting 2015 RSIA interoperability standards. Such radios are still

being developed and refined today. CSXT has added costs in 2015 to replace the locomotive

radios with radios that meet the interoperability requirements, but only for TPIRR locomotives.

352 1t is necessary to outfit all locomotives operating over the TPIRR with PTC capabilities

because according to TPI, based on its discussions with the designer and developer of the RTC
simulation model, the dispatch logic of the RTC most closely simulates the communications of a
PTC system where there are no active signals within the model. As such, TPI has disabled any
signal logic in its RTC model runs consistent with its assumption of a fully functioning PTC
system for the TPIRR. The outputs of the PTC enabled RTC runs form the basis of TPI’s
operating statistics for the Base Year.
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CSXT assumes the radios for foreign locomotives used in run-through service on the TPIRR
would be replaced by the owners of those locomotives as part of those carriers’ efforts to meet

the 2015 interoperability standards.
(d)  PTC Technical Development and Support

CSXT provided to TPI in discovery its estimates of the cost for information technology

components of the PTC system, which are shown in Table III-F-20 below.
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Table I11I-F-20
CSXT PTC Technical Development and Support{{

by
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As a first mover in implementing a workable PTC system for a major freight railroad,
TPI would incur significant costs for development and testing of system components, design of
the communications backbone and back office network, and acquisition of the necessary
spectrum, among other things. TPI failed to include any of these costs in its evidence.

Notwithstanding TPI’s cites to PTC-like systems that may have been in operation prior to
mid-2010, the PTC system configuration specified by TPI calls for a “standard CTC-based vital
signal system with components added to provide Positive Train Control.” See TPI Opening II-
F-47. This is not the ACSES, ITCS or ICBS systems cited by TPL

ACSES, or Advanced Civil Speed Enforcement System, is a positive train control cab
signaling system. The system is designed to prevent train-to-train collisions, protect against
overspeed and protect work crews with temporary speed restrictions. The information about
permanent and temporary speed restrictions is transmitted to the train by transponders lying in
the track, coded tracks and digital radio. Amtrak has deployed ACSES on its Northeast Corridor
property. Even though it is operating on an Amtrak corridor, the ACSES system is limited due
to its high cost and inability to interoperate with other PTC systems, as required by the RSIA.

ITCS, or Incremental Train Control System, is a communication-based signaling system
overlaid on an existing signal system. This was designed to prevent train collisions and
overspeed derailments. The main function of the system is to enforce signal authorities, civil
speeds and temporary speed limits. It was designed as a vital overlay to an existing CTC system
with a wireless network of computer servers. These servers communicate with the equipped
locomotives through the communications system consisting of a UHF radio network. The ICTS

train tracking system is based on a Global Positioning System (“GPS”). The wireless ITCS

I1I-F-166

—
—



PUBLIC VERSION

systems on Amtrak’s Michigan Line was still not functioning reliably in 2007 after 13 years of
development.

ICBS stands for Interoperable Communications-Based Train Control System, an initiative
backed by the FRA to enhance interoperability and signaling procurement in the railway system
of the United States by creating a single national standard for train control and command
systems. The concept was launched in 2005 and an interoperable prototype system was
demonstrated in January 2009.

A workable PTC deployment requires that locomotives communicate effectively and
reliably with the PTC back office. Many of the issues and challenges