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IIl. STAND-ALONE COST
F. ROAD PROPERTY INVESTMENT

NS’s Reply Evidence demonstrates that DuPont underestimated the road property
investment costs of the DRR by more than $17 billion, as summarized by Table III-F-1 below.
In this Section III-F, NS details the explanations for the significant differences in NS’s and

DuPont’s calculations.

Table III-F-1
Comparison of DRR Construction Costs ($ millions)

DuPont Opening NS Reply Difference

Land $3,374.0 $4,732 $1,358
Roadbed prep $3,969.0 $8,641 $4,672
Track construction - 1/ | $8,242.0 $10,492 $2,250
Tunnels $444.0 $1,097 $653
Bridges $1,928.0 $4,282 $2,354
Signals & Comm -2/ | $1,247.0 $1,833 $586
Buildings & Facilities | $229.0 $2,437 $2,208
Public Improvements | $122.0 $243 $121
Mobilization $437.0 $784 $347
Engineering $1,618.0 $2,904 $1,286
Contingencies $1,824.0 $3,272 $1,448
Total $23,434.0 $40,722 $17,288
1/ - Reply land values reported at July 2007 levels

2/ - A total of $484.2 Million in 2009 2Q PTC costs are invested after start up

1. Land’

DuPont’s Opening Evidence on real estate costs for the DRR is predicated on

fundamentally flawed methodologies and incorrect assumptions regarding when the DRR would

' This Land Valuation Section is sponsored by Michael P. Hedden, who is a real estate expert.
Mr. Hedden has reviewed the DuPont land valuation evidence and prepared an alternative

retroactive mass-appraisal valuation report. Mr. Hedden’s credentials and expertise are
described in more detail in Section IV.
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need to acquire land for its Right-of-Way (“ROW?”) if it is to begin operations in June 2009. The
DuPont appraiser” posits that the DRR could acquire all of the necessary land—including land
for the ROW for 7,300 DRR-owned route miles, and land for yards and microwave towers

totaling 4,329 acres—for around $3.37 billion. DuPont achieves that low estimate in part by

choosing to value the real property as of June 1, 2009. which is the date that the DRR is

supposed to commence operations, and which is, according to DuPont’s own construction

schedule, over two years after the DRR would need to acquire its property in order to begin

construction. See DuPont Opening WP “Complete Construction Schedule.xls;” DuPont Opening
III-F-50 to 1II-F-51. The DuPont appraiser offers no justification for this valuation date, which
appears to be a blatant attempt to game the SAC result by valuing property as though it were
acquired in the depths of the 2009 recession and real estate crash.” The DuPont appraiser’s
reliance upon the June 1, 2009, valuation date is unsupportable, and its land valuation evidence
should be rejected for that reason alone.

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

DuPont’s real estate evidence. As detailed below, the DuPont appraiser significantly

* DuPont’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 DuPont Opening ITI-F-2.
Because in some cases it is not clear whether work was performed by Mr. Harps or by one of
DuPont’s other witnesses, the terms “DuPont appraiser” and “DuPont appraisal team” are used
herein to refer collectively to DuPont’s real estate witnesses.

> The only semblance of an attempt by the DuPont appraiser to justify June 1, 2009, as a
valuation date is a bizarre claim that a June 1, 2009, valuation date was “the date specified by the
Surface Transportation Board.” See DuPont Opening WP “DuPont SAR Land Valuation-April
24 2012.pdf” at 18. The Board plainly did not “specify” 2009 as the valuation date, and indeed
Board precedent plainly requires use of a valuation date that corresponds to the date land would
be acquired. See McCarty Farms, 2 S.T.B. at 525, n.132 (adjusting the land valuation date back
to the beginning of the construction period); Arizona Pub. Serv. Co. v. The Atchison, T opeka &
Santa Fe Railroad Co., 2 S.T.B. 367, 387, n.55 (1997) (valuing land at 1993 values so as to
provide for a 1-year construction period prior to the initiation of service in 1994).
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undervalued the land that DuPont physically inspected; selected inappropriate comparable sales;
used a flawed “global mean” approach to aggregate sales data in a way that artificially depressed
per-acre prices; and valued easements in a way that is directly contrary to Board precedent. NS’s
expert witness Michael Hedden details the oversights, distortions, and improper methodologies
used by the DuPont appraiser in his Rebuttal Report, which is attached as NS Reply Exhibit III-
F-2. Mr. Hedden is a member of the Appraiser Institute (“MAI”) and the Counselors of Real
Estate (CRE) and is a distinguished Fellow of the Royal Institute of Chartered Surveyors
(FRICS).

Because DuPont’s real estate appraisal is biased and methodologically flawed,
Mr. Hedden prepared an alternative retroactive mass-appraisal valuation report that is consistent
with Uniform Standards of Professional Appraisal Practice (“USPAP”) and Board precedent.
Mr. Hedden’s valuation report is NS Reply Exhibit III-F-3. Mr. Hedden performed an
independent valuation analysis of the cost of land needed to acquire the ROW for the DRR. As
demonstrated below and in the Report itself, Mr. Hedden’s appraisal applied methodologies that
are consistent with industry standards, and it features more specific and detailed analysis than the
DuPont appraiser’s report. Mr. Hedden concludes that the land acquisition costs for the DRR
would total $5,323,836,000. In comparison, DuPont posited that the DRR could acquire its
needed land for an understated $3,370,800,000—$1,953,036,000, or 37%, less than NS’s
properly developed appraisal value.

The following sections detail the process Mr. Hedden undertook in his appraisal and
summarize the serious flaws in DuPont’s appraisal. These flaws render DuPont’s real estate

evidence unreliable and unsupportable. Mr. Hedden’s more thorough technique produced a more
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reliable and accurate valuation. As such, Mr. Hedden’s analysis should be accepted by the Board
in its entirety.

a. The DRR’s Land Must Be Valued As of the Date the DRR
Would Need to Acquire It.

The most pervasive and blatant distortion in the DuPont appraiser’s approach is the
decision to value the DRR’s real estate as of June 1, 2009—over two years after the DRR would

need to begin acquiring property. DRR’s own construction schedule proposes that the DRR

would acquire land between April 2007 and October 2007 and that it would begin construction in

August 2007. See DuPont Opening WP “Complete Construction Schedule.xls;” DuPont
Opening III-F-50 to III-F-51. The DuPont appraiser’s choice of a June 1, 2009, valuation date

for a SARR that is to commence operations on that very same day is irreconcilable with its

proposed construction schedule, and plainly fails to take into consideration the substantial time
that would be required to acquire all of the land needed for the DRR ROW and facilities and to
construct the DRR. The DuPont appraiser’s decision to assume that the DRR would be paying
2009 prices for the land it would be acquiring in 2007 directly conflicts with both Board
precedent and common sense, and it should be rejected.

In contrast, Mr. Hedden selected a valuation date of July 1, 2007—a date in the middle of
the land acquisition period specified by DuPont—which accords with the DRR construction
schedule and accounts for the time necessary to acquire the land and construct the infrastructure
for the DRR in order to provide rail service beginning June 1, 2009. See NS Reply Ex. III-F-3 at
4.

Land for the DRR’s ROW must be purchased before construction of the DRR can begin.
The Board has recognized the common-sense truth that a SARR must purchase the land at values

consistent with the timing of its construction schedule; that is, land valuation dates must
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correspond to the date of acquisition. See McCarty Farms, 2 S.T.B. at 525, n.132 (adjusting the
land valuation date back to the beginning of the construction period); Arizona Pub. Serv. Co. v.
The Atchison, Topeka & Santa Fe Railroad Co., 2 S.T.B. 367, 387, n.55 (1997) (valuing land at
1993 values so as to provide for a 1-year construction period prior to the initiation of service in
1994).* DuPont provides no justification for its attempt to depart from Board precedent and SAC
theory, and its failure to do so requires rejection of its arguments. See SAC Procedures, 5 S.T.B.
at 446 (“[T]he parties to SAC cases are cautioned not to attempt to relitigate issues that have
been resolved in prior cases. Unless new evidence or different arguments are presented, we will
adhere to precedent established in prior cases.”). There is no justification for DuPont’s June 1,
2009, valuation date, particularly given the significant changes in the real estate market between
2007 and 2009.

DuPont’s use of a June 1, 2009, valuation date is not a mere technicality. On the
contrary, it significantly distorts the analysis in two ways. First, the DuPont appraiser included
comparable sales data from 2008 and 2009—including third and fourth quarter 2009 sales, which
occurred following the commencement of DRR operations’—to value land that the DRR would
have had to purchase in 2007. Those post-2007 sales (which occurred in a depressed recession-
era real estate market) are not reasonable evidence of the prices that the DRR would have had to
pay to acquire land in 2007. Second, the DuPont appraiser made improper market adjustments

that equated the value of all comparable sales to the 2009 marketplace. Again, this “adjustment”

* Real estate valuation has not been a contested issue in many prior SAC cases, primarily
because most previous cases involved low-value, rural land and did not involve the unique real
estate market shifts that occurred during the recent recession. For these reasons, it may be that in
some past cases a defendant railroad may have accepted a valuation date as of the SARR start
date. But both SAC principles and the Board’s McCarty Farms and Arizona Public Service
precedents demand that in this case, the valuation date must correspond to the acquisition date.

> See NS Reply Ex. III-F-2, at 7-8.
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to 2009 recession-era values is not a reasonable measure of what the DRR would have been
required to pay to acquire land in 2007.

First, the DuPont appraiser used “forward-looking” comparable sales data in its appraisal
calculations that were based on future events that were unknown as of July 1, 2007, resulting in
erroneous valuations. See DuPont Opening WP “DuPont SAR Land Valuation — April 24
2012.pdf” at 29. This technique does not comply with USPAP Rules, which hold that “[t}he
appraiser should determine a logical cutoff [date] because at some point distant from the
effective date, the subsequent data will not reflect the relevant market.” The Appraisal
Foundation, 2012-2013 Uniform Standards of Professional Appraisal Practice, Standard No. 3
(2012). This is particularly true in the 2007-2009 time frame. The economic downturn that
crippled real estate prices in the third-quarter of 2008 and into 2009 was a dramatic departure
from market conditions in mid-2007. Thus, sales from the third-quarter of 2008 and 2009 do not
reflect market conditions and real estate values in 2007 and should not have been considered.
Indeed, several of the 2008 and 2009 sales used by DuPont were foreclosure or other distress
sales.® Using these sales to influence the value of property that would have been bought before
the recession is transparently biased and utterly unsupportable.

Second, the DuPont appraiser improperly deflated the value of comparable sales from
other years to reflect its June 1, 2009, valuation date. So sales from 2006 or early 2007 (which

would have been highly persuasive indicators of value to real estate sellers in 2007) were not

® For example, comparable sales used by DuPont include: (i) a September 2008 foreclosure sale
of residential property in Portage County, OH (DuPont Opening WP “Ohio-DuPont-COSTAR-
Sorted and Valued.xlsx” line 2007); (ii) 2008 auction and distress sales for commercial property
in Kanawha County, WV (DuPont Opening WP “WV COSTAR Sorted and Valued.xIsx” lines
107 & 111); and (iii) multiple 2009 bank sales of residential properties in Gwinett County, GA
and Macomb County, MI (DuPont Opening WP “GEORGIA-COSTAR Sorted and Values.xlsx,”

Lines 2508, 2515; DuPont Opening WP “MICHIGAN — COSTAR and LoopNet Sorted.xlsx,”
Lines 784 through 799).
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taken at face value, but rather were indexed down to recession-era values. This methodology
had a considerable impact on DuPont’s value conclusions. The indices the DuPont appraiser
used to calculate these market adjustments reduced comparable values by five to twenty-five
percent, depending on the year of the comparable sale. See NS Reply Ex. III-F-2 at 4. Thus, as
demonstrated in the following Table III-F-2, the total impact of the DuPont appraiser’s erroneous

“market adjustments” was substantial.

Table III-F-2
Percentage Decrease of Comparable Sale Values Due To Market Adjustment Factors
2007 vs. 2009 Valuation Dates

Residential Industrial Commercial
2004 Sales 31.0% 15.6% 36.7%
2005 Sales 26.2% 13.1% 31.3%
2006 Sales 24.9% 11.5% 27.9%

Mr. Hedden determined that the DuPont appraiser’s methodology reduced residential property
values from 24.9 to 31%.” See id. at 5. For industrial property, the DuPont appraiser’s reduced
values from 11.5 to 15.6%. Id. at 6. And for commercial property, values were reduced from
27.9 10 36.7%. Id. DuPont’s assumption of a valuation date of June 1, 2009—and adjustment of
comparable prices thereto—significantly reduced the real estate market value and investment
required for the DRR. Because the DRR would have to acquire the land in 2007, it may not
claim the cost benefit from land values two years later.

Together, both of these errors—using “forward-looking” sales and applying inappropriate
market adjustments to deflate comparable sales to 2009 values—produced inaccurate and
significantly reduced appraisal values. For example, the combination of the DuPont appraiser’s

use of sales from 2008 and 2009 and its market adjustments to 2009 prices to sales in Cuyahoga

7 Mr. Hedden relied upon prior comparable sales dating from January 1, 2004, to December 31,
2007.
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County, OH, artificially reduced the value of comparable sales by 22.84% for commercial
property, by 40.26% for residential property, and by 53.97% for industrial property. Id. The
Table III-F-3 below demonstrates the distorting effects of the DuPont appraiser’s use of the

June 1, 2009, valuation date on the value of comparable industrial sales in Cuyahoga County,

OH.
Table I11-F-3
Sales Comparables and Market Adjustments 2009 vs. 2007
Cuyahoga County, OH - Industrial June 1, 2009 Valuation Date July 1, 2007 Valuation Date
Time Time Adjusted Time Time Adjusted
Sale Year Acres Sale Price Adjustment $ Sales Price Adjustment $ Sales Price
2006 n/a n/a 0.945 n/a 1.060 n/a
2007 42.00| $ 4,400,000 0.891( $ 3,920,400 1.000] $ 4,400,000
2008 15.96( $ 891,322 0.967| $ 861,908
2009 82.70| $ 2,000,000 1.000{ $ 2,000,000
Total 140.66 7,291,322 6,782,308 4, ,_009
Weighted Average Value $48,218 R
Wi. Avg. Variance
DuPont Conclusion Value 2009/2007|

Table III-F-3 illustrates how the DuPont appraiser applied its market adjustments. For
example, in 2007, 42.00 acres of industrial property in Cuyahoga County, OH, sold for
$4,400,000. Using a July 1, 2007, valuation date, Mr. Hedden calculated a per-acre cost for
Cuyahoga County industrial property of $104,762. But the DuPont appraiser slashed this figure
by more than half through its use of an improper valuation date. First, the time adjustment
employed by DuPont (0.891) to reflect its assumed June 1, 2009, valuation date reduced the total
2007 sale prices by $479,600 to an “adjusted sales price” of $3,920,400. And then DuPont’s use
of recession-era prices from 2008 and 2009 pushed the weighted average value all the way down
to $48,218 for industrial property in Cuyahoga County, OH—Iess than half the valuation
suggested by 2007 sales. DuPont’s use of an improper valuation date thus boils down to a claim
that a willing seller in 2007 would have sold its property to DRR at half the per-acre price for

contemporaneous similar property. That is utter nonsense, and it should be rejected.
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Because the June 1, 2009, valuation date selected by DuPont is clearly inappropriate for a
SARR that commences service on June 1, 2009, and because of the significant impact the
valuation date had on the analysis of comparable sales, the DuPont appraiser’s conclusion of
value is neither reasonable nor accurate for the relevant 2007 time period and cannot be relied
upon. Instead, Mr. Hedden’s appraisal report uses a valuation date of July 1, 2007, which
accounts for the time needed to construct the DRR facilities in time to begin operations on June
1, 2009. See NS Reply Ex. ITI-F-3 at 4. Mr. Hedden based his conclusions of value on
comparable sales from 2004 through 2007, that would have influenced market prices in July
2007.% As such, Mr. Hedden’s valuation date and methods produced more reliable results and
should be accepted as the best evidence.

While the inappropriate valuation date and market adjustments were the most egregious
of the DuPont appraiser’s errors, other factors discount the reliability of the appraisal report as
well. The following sections contrast DuPont’s erroneous analysis with NS’s more thorough and
supported appraisal.

b. NS’s Approach to its Appraisal of the ROW Produced More
Accurate Results.

Mr. Hedden conducted a retrospective appraisal using the widely accepted sales
comparison approach, in which fair market value is determined by comparing a subject property

to similar recent sales. See NS Reply Ex. III-F-3 at 10.° This approach has been sanctioned by

® Appraisers use comparable sales that may occur within a reasonable timeframe after a valuation
date under the assumption that the financial terms of a transaction are understood prior to the
actual sale date. See NS Reply Ex. III-F-2 at 3-4 (noting the USPAP standard the requires that
an “appraiser should determine a logical cutoff [date]”).

? Mr. Hedden’s appraisal is subject to certain assumptions and limiting conditions. For example,
Mr. Hedden assumes that the ROW to be acquired is 100 feet wide, except in certain towns and
cities where it is 75 feet wide. Mr. Hedden’s appraisal does not include an assemblage premium
or certain acquisition costs, such as brokerage fees. In addition, Mr. Hedden assumes the
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the Board. See FMC, 4 S.T.B. at 797 (expressing preference for comparable sales approach to
valuation); WP&L, 5 S.T.B. at 1018 (same). The following Table III-F-4 presents Mr. Hedden’s
conclusions regarding the total appraised value for the DRR land.

Table I11-F-4
DRR Appraised Market Value

Market Avg. Value
)

. (1
Component of Valuation Value Per Acre '

ROW - Fee Simple Value 86,571 $4,154,519,000 $47,990
Land Value for Yards 6,223 $1,302,172,000 $209,265
Land Value for Communications Facilities 586 $29,818,000 $50,852
Partially Owned Lines 789  $140,635,000 $178,266
Less: Land Value for Easement Areas 9,170 ($332,106,000) ($36,217)
Plus: Cost for DRR Easement Areas 9.170 $28,798,000 $3,140

Total Valuation 94,169 $5,323,836,000 $56,535

Notes:
1. Total average value per acre does not include easement acres.

Mr. Hedden’s appraisal of the DRR ROW land valued 94,168 acres of property—7,330
miles of land divided into 9,448 Valuation Units. In comparison, the DuPont appraiser valued
81,624 acres of land, and a total of 7,276.9 miles. Mr. Hedden’s total acreage includes land
acquired by easement (which the DuPont appraiser removed from its final acreage totals), as well
as land that the DRR will have to acquire in Chicago, IL, to account for track built between the
DRR’s Ashland Avenue Yard and Ogden Junction to facilitate a necessary connection between
the DRR and UP and BNSF. See NS Reply III-B-1. In addition, Mr. Hedden’s appraisal report
values 789 acres—65 miles—of Partially Owned Lines that the DRR will have to acquire in

order to obtain the same ownership interest in the land that NS holds. See infra 11I-F-13. The

property is vacant land and that title to the property is good and marketable; that there are no
hidden conditions that would affect the value; and that no property is encumbered by leasehold

interests. For a complete list of the assumptions and limiting conditions underlying the appraisal
report, see NS Reply Exhibit III-F-3 at 117-120.
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following Table III-F-5 reflects the amount of DRR ROW appraised by Mr. Hedden in each state

traversed by the DRR.

Table I11-F-5:

Alabama
Delaware
Georgia
llinois ™
Indiana
Kentucky
Louisiana
Maryland
Michigan
Mississippi
Missouri
North Carolina

New Jersey i
New York
Ohio
Pennsylvania
South Carolina
Tennessee
Virginia

West Virginia

Total

Valuation Units and Acrea

Valuation
Units

917

35

935

668
527
351
525

54

27
113
101
499

172
213
1,209
1,291
365
666
551
229

e of DRR Land

Miles

761
16
711

623
586
285
66
42
25
206
196
288

71
231
881
627
313
532
641
225

Acres
9,025

166
8,424

7,420
7,057
3,399
694
489
356
2,497
2,335
3,485

859
2,785
10,351
7,526
3,787
6,258
1127
2,720

9,448 7,330 87,360

Note: lllinois and New Jersey figures include Partially Owned Lines.

In addition to the land necessary to acquire the ROW, Mr. Hedden included in his

appraisal the retrospective market value of the land necessary to support the DRR’s yards and

support facilities including fiber optic sites. See infra 111-F-7.

Mr. Hedden applied well-accepted appraisal methodologies as part of the sales

comparison approach to determine the aggregate retrospective market value for the DRR. Mr.

Hedden classified the land along the DRR ROW and identified appropriate Valuation Units. He
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derived classifications either using (i) physical inspection, during which typical parcels along
both sides of the DRR’s ROW were inspected to determine the across-the-fence Highest and
Best Use and classification, or (ii) for ROW he did not physically inspect, Mr. Hedden accepted
the DuPont appraiser’s classification of land and identification of Valuation Units. NS Reply Ex.
[1I-F-3 at 20. Mr. Hedden compiled comparable sales data from CoStar, LoopNet, and
CoreLogic'” data services, and used that data to develop an average comparable value per acre of
vacant land without improvements for each land use classification in each county through which
the DRR travels. See id. at 13-14. Finally, Mr. Hedden valued the land using the comparable
sales approach. Id. at 20. For properties that he physically inspected, Mr. Hedden compared
those properties to sales data for comparable properties to determine appropriate market values.
For land not physically inspected, Mr. Hedden reviewed aerial and ground photography and
comparable sale values to develop an average unit value (per acre) for each Valuation Unit. Id.
at 20. Finally, Mr. Hedden aggregated the market values of all Valuation Units along a
particular DRR route to conclude the overall market value of that route. He subsequently
aggregated the values of all routes in a state. Id. at 23. By aggregating the market value for all
Valuation Units by state, Mr. Hedden calculated the market value of the entire DRR ROW. Id..
In contrast, the DuPont appraiser failed to apply well-accepted methodologies; made
determinations of appraised value based upon a desktop review of property, only using minimal
physical inspection to “confirm” the conclusions of its desktop review;'! and failed to aggregate

appropriately market values to derive an accurate conclusion of overall market value.

'0 CoStar, LoopNet, and CorelLogic are recognized sources of real estate sales data routinely used
by market participants including appraisers.

" See DuPont Opening WP “DuPont SAR Land Valuation 4-24-12.pdf” at 23 (“These on-the-

ground inspections confirmed the reliability of determining the adjacent uses for the line
segments using aerial imagery from Google Earth and other internet sites.”).
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The analysis below compares the flawed DuPont approach and Mr. Hedden’s approach
on the following issues: (i) identification of Valuation Units, including physical inspection of the
DRR ROW; (i) the development of appropriate comparable sales data; and (iii) ultimate
valuation of the ROW based upon the classification of the parcels of land and application of the
comparable sales data. As demonstrated below, the significant errors in the DuPont appraiser’s
analysis render the entire analysis unreliable.

i Identification of Land Valuation Units along the ROW.

In order to identify the various land uses along the ROW, Mr. Hedden applied one of two
methods. First, Mr. Hedden physically inspected approximately 712 miles of the DRR ROW in
high-value areas, during which typical parcels along both sides of the DRR’S ROW were
inspected to determine the Highest and Best Use and classification. While this detailed physical
inspection is the preferred valuation method, the size of the DRR made inspections of the full
ROW impractical. Therefore, for ROW he did not physically inspect, Mr. Hedden accepted the
DuPont appraiser’s classification of land and identification of Valuation Units. NS Reply Ex.
ITI-F-3 at 20. This technique has been repeatedly approved by the Board. See TMPA I, 6 S.T.B.
at 698 (accepting such a technique and noting that “BNSF’s more detailed procedure produces a
better estimate of land values™).

(a) Land Physically Inspected.

One of the most significant differences between the approach taken by Mr. Hedden and
that of the DuPont appraiser was the extent of the physical inspection undertaken. Both parties
engaged in appraisal analysis that involved some physical inspection of land abutting the DRR’s
ROW, as well as appraisal of land absent physical inspection. However, Mr. Hedden and his

team spent considerably more time and effort physically inspecting high-value metropolitan
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areas along the DRR than did DuPont’s witnesses. NS’s experts'” spent a total of 43 days in the
field between April 2011 and August 2012, physically inspecting property along both sides of
the ROW in urban areas across 11 states. In compafison, the DuPont appraiser conducted a
desktop review, and only ventured into the field to “confirm” the results of that analysis. See
DuPont Opening WP “DuPont SAR Land Valuation 4-24-12.pdf” at 23 (“These on-the-ground
inspections confirmed the reliability of determining the adjacent uses for the line segments using
aerial imagery from Google Earth and other internet sites.”).

In keeping with the DuPont appraiser’s decision to use physical inspections only to
“confirm” results of a desktop review, DuPont inspectors spent a total of 14 days in the field,
often spending only a few hours at a location and sometimes “inspecting” multiple cities in the
same day. See Figure III-F-6 “City Inspections” below. For example, on October 21, 2011, the
DuPont appraisal team visited three cities—Knoxville, TN, Chattanooga, TN, and Atlanta, GA.
According to Google Maps, the driving time alone between these locations is approximately four
hours. See NS Reply WP “Knoxville, TN to Atlanta, GA — Google Maps.pdf.” 1t is difficult to
understand how the DuPont appraisal team could perform a thorough inspection of three cities in
a single day, while still accounting for at least four hours of travel time, not even accounting for
traffic.

Similarly, between September 10th and September 12th, the DuPont appraisal team
“inspected”—and traveled between—five cities: Columbus, OH, Cincinnati, OH, Toledo, OH,
Cleveland, OH, and Detroit, MI. On September 10, 2011, DuPont visited Columbus, OH. On

September 11, 2011, the DuPont appraisal team visited both Cincinnati, OH, and Toledo, OH.

"2 Initial inspections were performed by Mr. Arnold Tesh (now deceased). Mr. Hedden
completed the physical inspections following Mr. Tesh’s untimely death and reviewed
Mr. Tesh’s inspection reports as part of the process of appraising the value of the land.
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The very next day, on September 12, 2011, the DuPont appraisal team visited both Cleveland,
OH, and Detroit, MI. In other words, DuPont visited five cities over of the course of three days,
with at least 10 hours of travel time involved between cities, without accounting for traffic. See
NS Reply WP “Columbus, OH to Detroit, MI — Google Maps.pdf.” Such drive-by inspections
are insufficient to develop accurate, detailed determinations of the land uses in these cities.
Indeed, the brief periods of time spent in these cities illustrate that the DuPont appraisal team
viewed city visits as simply a mechanism to “confirm” its desktop appraisal. See DuPont
Opening WP “DuPont SAR Land Valuation 4-24-12.pdf” at 23.

In comparison, Mr. Hedden and his team spent three days in Atlanta, GA, and two days
in each of the following cities: Chattanooga, TN, Knoxville, TN, Columbus, OH, Cincinnati,
OH, and Cleveland, OH. Moreover, the DuPont appraisal team did not even visit New Orleans,
LA, where Mr. Hedden and his team spent three days, or Philadelphia, PA, where Mr. Hedden
and his team spent two days. In Chicago, IL, an area with considerable high-value, urban real
estate and complicated railroad routing, DuPont spent a single day on the ground, whereas
Mr. Hedden and his team visited Chicago, IL, on two separate multi-day inspection tours, for a
total of eight days on the ground.

The following Table III-F-6 depicts the dates that each party’s appraisers spent in the

inspected cities.
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Total
City DuPont Date DuPont NS Date T(;;zlyfs
Days
Allentown/Bethlehem, PA 10/11/2011 0.5 N/A N/A
Atlanta, GA 10/21 - 23/2011 2.5 12/14 - 12/16/2011 3
Birmingham, AL N/A N/A 4/7 - 4/8/2011 2
Buffalo, NY N/A N/A N/A N/A
Charlotte, NC 10/19/2011 0.5 N/A N/A
Chattanooga, TN 10/21/2011 0.5 5/30 - 5/31/2012 2
7/16 - 7/18/2012; 9/6 -
Chicago, IL 9/25/2011 1 9/10/2011 8
Cincinnati, OH 9/11/2011 0.5 6/27 - 6/28/2012 2
Cleveland, OH 9/12/2011 0.5 6/21 - 6/22/2012 2
Columbus, OH 9/10/2011 1 6/19 - 6/20/2012 2
Detroit, MI" 9/12/2011 0.5 N/A N/A
Greensboro, NC 10/20/2011 1 7/10 - 7/11/2012 2
Greenville, SC 10/19/2011 0.5 5/21 - 5/22/2012 2
Harrisburg, PA 10/10/2011 0.5 N/A N/A
Knoxville, TN 10/21/2011 0.5 6/6 - 6/7/2012 2
Mobile, AL N/A N/A 4/13 - 4/14/2011 2
New Jersey 10/11/2011 0.5 N/A N/A
New Orleans, LA N/A N/A 1/10 - 1/12/2012 3
4/27 - 4/28/2011,
Philadelphia, PA N/A N/A 5/16/2011 3
9/11/2011, 10/24 -
Pittsburgh, PA 9/19 - 20/2011 2 10/26/2011 4
Reading, PA 10/10/2011 0.5 7/23 - 7/24/2012 2
St. Louis, MO 9/26/2011 1 N/A N/A
Toledo, OH 9/11/2011 0.5 N/A N/A

Not only did the DuPont appraisal team spend less time in the field, it not surprisingly

ended up inspecting a significantly smaller portion of the ROW—in terms of mileage, acreage,
and market value. The DuPont appraisal team inspected less than 5% of the ROW acreage, and
just over 5% of the DRR mileage during its 14 days of physical inspection. The land appraised

during those inspections accounted for less than 20% of the appraised value for the entire DRR.

" DuPont did not use any values from its Detroit inspection in its analysis, instead choosing to

III-F-16

incorrectly claim that the DRR could operate over Conrail Shared Asset Areas using “trackage
rights.” See discussion of Partially Owned Lines below at Section I11-F-13.




PUBLIC VERSION

In comparison, Mr. Hedden inspected 9.7% of the total ROW mileage and 9.0% of the ROW
acreage—nearly twice the amounts inspected by DuPont. The land appraised during
Mr. Hedden’s inspections accounted for 36.7% of the market value of the total land value to be

acquired by the DRR. The following Table I1I-F-7 compares the parties’ respective inspection

approaches.
Table I11-F-7: Amount of Land Inspected'*
States DuPont DuPont
Market
. Value
Alabama T -
Delaware W E
Georgia | 7.40%
llinois | 6.90%
Indiana - k3
Kentucky — _——
Louisiana _ -
Maryland — S
Michigan
Mississippi - _
Missouri Sh— |2
North Carolina
New Jersey
New York T -
Ohio 10.50%
Pennsylvania
South Carolina 3.20%
Tennessee —
Virgini . 8 -
West Virginia _ _
Tota [ anew 15024

In areas where Mr. Hedden physically inspected the ROW, he independently identified

Valuation Units based upon land use classifications as determined by the land’s Highest and Best

" The percentage of miles and acres inspected by Mr. Hedden is calculated based upon his
calculation of the total number of miles of track and total acreage for the DRR. Comparatively,

the calucation of DuPont percentages is based upon DuPont’s calculation of miles and acres by
state.
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Use or a change in unit value across the fence on either side of the ROW. See NS Reply Ex. 1lI-
F-3 at 15, 18-19. Mr. Hedden’s physical property inspections identified the variation in land use
and changes in value along the DRR as the basis for identifying Valuation Units. The physical
property inspections provided the opportunity to identify the ATF Highest and Best Use of the
properties, as well as observe market conditions and comparable sales in the immediate vicinity
of the DRR ROW. [d. at 18.

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. Mr. Hedden’s more extensive, thorough, and detailed physical
inspections produced more accurate land classifications than those of DuPont, which directly
impacted valuation.

Mr. Hedden’s detailed physical inspection resulted in the identification of a significantly
higher number of Valuation Units along the ROW than the DuPont appraiser identified. For
example, in the Cleveland, OH, metropolitan area, the DuPont appraiser aggregated 4.9 miles of
land spanning from U.S. Interstate 90 to Union Avenue in downtown Cleveland into a single
Valuation Unit. In comparison, NS’s appraiser identified 16 distinct Valuation Units within this
same segment. See Ex. [II-F-4 at A-CLE-06. DuPont valued the entire 4.9 miles as low-value
industrial land. However, NS’s appraiser’s more refined and precise analysis identified many
more Valuation Units consisting of different classes of land, including high-value commercial
land, residential property, and higher value industrial land. As a second example, over a 4.3 mile

segment of ROW between Florida Avenue and Lebeau Street in downtown New Orleans, LA,
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Mr. Hedden identified ten times more valuation segments than the DuPont appraiser (62 as
opposed to 6). See id. at A-NEWOR-09. NS’s Exhibit III-F-4 provides a detailed comparison of
the number of Valuation Units identified by Mr. Hedden as compared to those identified by the
DuPont appraiser along segments of the ROW. This compatison demonstrates that Mr.
Hedden’s 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.

Indeed, the DuPont appraiser’s failure to identify a sufficient number of Valuation Units
resulted in its failure to account for variations of land use in urban areas where property values
can vary significantly. For instance, DuPont failed to identify any commercial land on certain
segments in the Chicago metropolitan area, some of which Mr. Hedden valued at over
$1.6 million per acre, in comparison to the residential and industrial values along that segment,
which Mr. Hedden valued below $400,000. See id. at A-CHI1-01; see also id. at A-CHI1-07; A
CHI2-01; A CHI2-02; A CHI2-03. The DuPont appraiser similarly failed to classify any land as
Commercial on certain segments in New Orleans, LA, and Knoxville, TN. See NS Reply Ex.
III-F-4 at A-NEWOR-04; A-NEWOR-05; A-NEWOR-09; see also id. at A-KNOX-03; A-
KNOX-04; A-KNOX-06; A-KNOX-07; A-KNOX-08. The DuPont appraiser’s failure to
identify any commercial land uses within these segments is illustrative of its general failure to
classify land with a sufficient level of detail.

In his Rebuttal Report, Mr. Hedden has provided several on-the-ground pictures showing
locations where the DuPont appraiser misclassified land uses in Reading, PA. See NS Reply Ex.
MI-F-2, Appendix B. For two Valuation Units that the DuPont appraiser classified as Industrial,
Mr. Hedden has provided pictures of a shopping center and an outlet center, in support of his

commercial classification. Similarly, for a Valuation Unit that DuPont identified as Rural Town,
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M. Hedden has provided a picture of a subdivision, in support of his residential classification.
These images provide first-hand evidence of the DuPont appraiser’s failure to classify
appropriately the land use of urban segments.

In sum, the significant amount of time Mr. Hedden spent in the field provided a more
accurate understanding of the nature of the varying land uses along the DRR ROW, and thus
more accurate classifications. Mr. Hedden’s overall approach to the ROW inspection and
Valuation Unit classification is reasoned and supported. Mr. Hedden’s superior appraisal should
be accepted as the best evidence of the valuation of land that the DRR will have to acquire.

(b)  Land Not Physically Inspected

For land in areas not physically inspected by Mr. Hedden, he accepted the DuPont
appraiser’s classification of land use and its quantification of Valuation Units. Thereafter,

Mr. Hedden relied upon his own calculations and comparable sales data to derive a market value
of this land based upon the value of typical parcels abutting each side of the Valuation Unit.

Mr. Hedden’s practice of valuing inspected land based upon his field inspection and analysis of
land sales along the ROW, while accepting DuPont’s categorization of land use along the areas
of the ROW he did not inspect and adjusting the values of the land aécordingly, has been
accepted by the Board as an appropriate valuation technique.'®

The following discussion explains Mr. Hedden’s collection and analysis of comparable
sales data, which was used to value both inspected and uninspected land.

ii. Collection and Analysis of Comparable Sales Data.

In addition to performing physical and non-physical inspections of the DRR Row, Mr.

Hedden collected and analyzed comparable sales data to develop accurate land valuations. In

' See TMPA I, 6 S.T.B. at 698 (accepting such a technique and noting that “BNSF’s more
detailed procedure produces a better estimate of land values.”).
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reviewing sales data reported by CoStar, LoopNet, and CoreLogic data services, Mr. Hedden
took the following approach to valuation. First, Mr. Hedden sorted the data from all three
sources by county and land use classification (agricultural, industrial, residential, and
commercial). To determine whether a sale is comparable, various factors are considered,
including the real property rights conveyed, the physical characteristics of the land, and the use
of the land. See NS Reply Ex. III-F-3 at 10. Second, Mr. Hedden reviewed the data for
transactions that were clear outliers,16 duplicates, or had incomplete data, and removed them
from the analysis. Third, he sorted the data to correspond to the DRR routes. Finally,
Mr. Hedden calculated the average comparable value per acre of vacant land without
improvements for each land use classification and county. Id. at 14. Mr. Hedden’s approach is
consistent with USPAP Standard No. 6 regarding mass-appraisal development and reporting. See
The Appraisal Foundation, 2012-2013 Uniform Standards of Professional Appraisal Practice,
Standard No. 6 (2012).

In comparison, while the DuPont appraiser also relied upon a sales comparison approach,
it made numerous errors both in selecting appropriate sales and aggregating the value of those

comparable sales.

(a) Comparable Sales Must Have a Known Land
Use And Be Unimproved Land.

Land classification requires the comparison of land sales based on standard criteria, such
as zoning, proposed use, and prevalent secondary uses in the market. See APPRAISAL INSTITUTE,
THE APPRAISAL OF REAL ESTATE at 297-98 (13th ed. 2008). The DuPont appraiser made two

significant errors in selecting comparable sales, which negatively affected its valuation of land to

'® M. Hedden employed a conservative approach and excluded transactions that were clearly
inconsistent with the volume of market activity (i.e., transactions with pricing above the range of
the predominant volume of transactions).

I-F-21



PUBLIC VERSION

be acquired by the DRR. First, the DuPont appraiser included sales of land with an “unknown
land use” in its comparable sales. Second, the DuPont appraiser compared sales of land with
improvements to the vacant land acquired by the DRR. In contrast, Mr. Hedden strictly included
only sales of vacant land and excluded sales with an “unknown” land use.

The DuPont appraiser included sales of land with an “unknown land use” in its
comparable sales analyses. See NS Reply Ex. III-F-2 at 9. Such sales are an inappropriate basis
of valuation of land to be acquired by the DRR, as the land may or may not be comparable to the
land adjacent to the DRR ROW. Because the land has no known usage, it is impossible to verify
the valuation. The DuPont appraiser relied upon the sale of land of “unknown land use” 780
times throughout its appraisal. This approach distorted the DuPont appraiser’s market value
estimates. Id.

For example, in Hunterdon County, NJ, the DuPont appraiser calculated a market value
for agricultural land of $18,000 per acre based upon 17 comparable sales. Of those 17 sales, 14
were classified as “unknown land use.” When those “unknown land use” sales are excluded
from the comparison, the concluded value of the agricultural land rises to $65,521 per acre—

a difference of $47,521 per acre. Id. The inability to determine the land use for those 14
“unknown land use” properties renders them an inappropriate basis of comparison for the
valuation of the ROW. Mr. Hedden excluded all sales of land having unknown use from his
comparable sales.

In addition, the DuPont appraiser inappropriately used sales of improved land as a basis
of comparison for land acquired along the DRR’s ROW. The valuation of a SARR ROW is
based upon the sales of unimproved land. See, e.g., WP&L, 5 S.T.B. at 1018 (approving of the

method used by both parties, who “assume[d] that the EWRR would acquire vacant, unimproved
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land in fee simple”). The DuPont appraiser, however, relied upon approximately 70,666 acres of
comparable sales with improvements, even though DuPont had sufficient data for vacant land
sales upon which DuPont could have based its comparison. See NS Reply Ex. III-F-2 at 9.

Using sales of land with improvements as a basis of comparison for valuation of vacant
land requires the use of a “market extraction” technique that attempts to remove the value of the
improvement and estimate the value of the land absent the improvement. See NS Reply Ex. I1I-
F-2 at 10. While typically the value of the improvement is determined by that improvement’s
depreciated value, the DuPont appraiser used tax assessment ratios to approximate the value of
the improvements. Id. When the extraction technique is applied to assessment ratios, however,
the technique “is generally not persuasive because the assessment ratios may be unreliable and
the extraction method does not reflect market considerations.” APPRAISAL INSTITUTE, THE
APPRAISAL OF REAL ESTATE at 295 (10th ed. 1993), in NS Reply Wp “Appraisal of Real Estate
10" pdf.” Thus, the use of the market extraction technique was inappropriate, especially since
the DuPont appraiser had readily available comparable data for the sales of actual vacant land.

Even assuming that the extraction technique would have been appropriate, however,
DuPont’s workpapers provided insufficient detail to determine the nature of the improvements or
the accuracy of assessment values. Instead, the value of improvements was incorporated into the
DuPont appraiser’s calculation of its global mean of comparable sales value for vacant land. See
NS Reply Ex. lII-F-2 at 11. The DuPont appraiser incorrectly applied this valuation technique,
and simply incorporated the value of improvements into its calculations, resulting in a distorted
and unreliable analysis of the average value of comparable vacant land.

The impact of the DuPont appraiser’s treatment of Ohio comparable sales data is

ilustrative of its misapplication of the extraction technique. In Ohio, the DuPont appraiser
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included 219 sales of improved land in the comparable sales dataset. Id. at 11. The
improvements to this land contributed anywhere from 1% to 95% of the total assessed value of
each sale. Id. Without explanation, the appraiser did not perform an improvement extraction
calculation at all and instead included the entire value of the land and its improvéments in its
calculation of comparable value for vacant land. The inclusion of 219 inappropriate comparable
sales distorted the analysis of average value of comparable vacant land and distorted the DuPont
appraiser’s ultimate conclusion of value.

In sum, the DuPont appraiser’s inclusion of sales of land with an “unknown” land use, as
well as sales of improved land, further contributed to the unreliability of its conclusions.

(b)  Comparable Sales Should Be Aggregated Using

a Stratified Mean Methodology to Preserve the
Accuracy of the Valuation.

In order to assess market conditions for purposes of valuation, it is necessary to aggregate
comparable sales. Mr. Hedden used a stratified data analysis, calculating the average value per
acre of comparable sales based on the sales price paid per acre for each individual transaction.
This precise method accounts for the unique attributes of each transaction and allows for the
extraction of patterns in the data that are otherwise hidden by the use of a global mean.
Comparatively, when data is aggregated on a macro level, as with the DuPont analysis, the
unique aspects of the transactions—and thus more detailed patterns in the data—are lost.

The DuPont appraiser’s attempted analysis is inappropriate—its technique was flawed, its
results were inaccurate, and it did not produce reliable assessments of relevant market
conditions. Rather than accounting for the appropriate unit of comparison (dollars per acre)'’ of

prevailing and specific individual transactions in the marketplace, the DuPont appraiser

' That is, unique dollars per acre produced by each individual transaction (as opposed to a
global mean or weighted average of overall dollars per acre).
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aggregated sales into a global mean to “effectively act as a single transaction” in order to analyze
sales data. NS Reply Ex. III-F-2 at 12. To calculate the global mean, the DuPont appraiser
“divided the total of all individual comparable sale prices for that area by the total acreage to
calculate the comparable price paid per acre based on all the sales in that particular market area.”
Id at 11. This approach leads to unreliable results because it is not representative of the volume
of transactions in the actual marketplace, prevents the appraiser from analyzing the specific
attributes of individual transactions, and fails to account for the more accurate dollars per acre
unit of comparison. The Appraisal Institute rejects this kind of mass agglomeration, noting that
“[t}ike units must be compared, so each sales price should be stated in terms of appropriate units
of comparison.” APPRAISAL INSTITUTE, THE APPRAISAL OF REAL ESTATE at 305 (13th ed. 2008).
By amalgamating sales into a global mean, the specific attributes of each transaction and
associated values are diluted and direct market comparisons become impossible, leading to
unreliable results.

In contrast, the stratified data analysis employed by Mr. Hedden identifies specific
market conditions most frequently encountered by market participants, and thus presents a more
accurate view of overall market conditions. The following Table III-F-8 illustrates the effect of

applying a global mean analysis as opposed to a stratified mean.
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Sale $ per

Price | Acres | Acre
Parcel 1 $100 1 $100
Parcel 2 $100 1 $100
Parcel 3 $100 1 $100
Parcel 4 $100 1 $100
Parcel 5 $100 1 $100
Parcel 6 $100 1 $100
Parcel 7 $100 1 $100
Parcel 8 $100 1 $100
Parcel 9 $100 1 $100
Parcel 10 $100 1 $100
Parcel 11 $500 10 S50
Global Mean: $1,500/20= | | ] s
Stratified Mean: $1,050 /11= | | $95
Percentage Variance -21.43%

As illustrated by Table III-F-8, suppose there were ten one-acre parcels in a particular

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

parcel of 10 acres sold for $500, or a price of $50 per acre. DuPont’s approach simply would

add together these transactions to reach a “global mean” of $75 per acre ($1,500 for 20 acres),

which would have prevented the DuPont appraiser from analyzing the attributes of the individual

transactions separately and from noticing the prevailing price for smaller parcels was only $100

per acre, with the larger transaction being a significant outlier. Using a stratified mean analysis,

the average value per acre is $95 ($1,050 for 11 parcels), which takes into account the significant

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

methods is a considerable 21.43%.
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As Table III-F-8 illustrates, a global mean tends to overweigh the influence of large land
purchases on the per-acre calculation and to give less influence to the per-acre averages from
smaller transactions. As a result, a stratified mean is a significantly superior approach to a global
mean here, for assembling the DRR’s right of way would require thousands of individual
purchases of relatively small parcels of land. See NS Reply Ex. III-F-2 at 11-14; ¢f. APPRAISAL
INSTITUTE, THE APPRAISAL OF REAL ESTATE at 305 (13th ed. 2008). DuPont’s reliance upon the
global mean thus resulted in conclusions of value that “significantly undervalued comparable
market sales and as a consequence significantly understated the actual value of the DRR.” NS
Reply Ex. III-F-2 at 14. DuPont’s analysis of the comparable sales data cannot be relied upon to
provide an accurate analysis of the value of the land to be acquired by the DRR.

In sum, these significant errors in the DuPont appraiser’s collection and analysis of
comparable sales render its appraisal unreasonable and unreliable. The DuPont appraiser relied
upon inappropriate comparable sales such as land with “uonknown” uses and improved land and
developed an overly-broad global mean purchase price. To the contrary, Mr. Hedden analyzed
only unimproved comparable sales with known land uses and evaluated comparable sales using a
stratified rather than a global mean. Because Mr. Hedden employed a more reliable
methodology for evaluating comparable sales, his appraisal should be accepted by the Board.

ili.  Calculation of Total Value of Land to be Acquired by
the DRR.

In determining the conclusion of value for each route, Mr. Hedden reviewed the land
classifications along each segment of the ROW, based on across-the-fence Highest and Best Use
and changes in market conditions. Mr. Hedden relied upon physical site inspections and
comparable sale indices, including average values, to conclude the market value for Valuation

Units. Where Mr. Hedden did not physically inspect the DRR ROW segments (Valuation

I-F-27



PUBLIC VERSION

Units), he relied upon the DuPont appraiser’s identified segments and used the average unit
value of comparable sales to conclude the market value for these Valuation Units. See NS Reply
Ex. III-F-3 at 23.

Mr. Hedden aggregated the market values of Valuation Units to conclude the overall
market value for each route and, subsequently, the market value of the ROW located in each
state traversed by DRR routes. Finally, Mr. Hedden determined the market values for all
Valuation Units by state, including yards, easements, and partially owned lines, and aggregated
them to conclude the market value for the entire proposed DRR land acquisition. Id.

Nevertheless, while both Mr. Hedden and the DuPont appraiser followed the ATF
comparable sales valuation technique (which has been widely accepted in SAC cases),'® the
DuPont appraiser’s implementation of that technique was careless and error-filled. In particular,
the DuPont appraiser failed to reconcile or explain the considerable differences from the
comparable sales data and its ultimate conclusions of value, provided no analysis of its
conclusion of value for Rural Towns, valued easements in a manner that is inconsistent with
Board precedent, and failed to value DRR ROW in which the DRR has a partial ownership
interest.

(a) Concluded Values Must Be Logically Connected
to the Comparable Sales Relied Upon.

For a significant number of DRR segments, the DuPont appraiser’s concluded values
appear to be entirely arbitrary—i.e., there is no apparent nexus between the concluded values and

the global mean values the DuPont appraiser derived from CoStar and CoreLogic comparable

'® See, e.g., West Texas, 1 S.T.B. at 702, n.143 (“ATF value is the highest price that a piece of
property will bring on the open market when the buyer and seller have full knowledge of all

potential uses of the property.”); McCarty Farms, 2 S.T.B. at 505; Duke/CSXT, 7 S.T.B. at 473-
74, TMPA I, 6 S.T.B. at 698.
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sales data, nor is there any other support or explanation provided by the DuPont appraiser for its
ultimate conclusions of value. See NS Reply Ex. IlI-F-2 at 14. The analyses of the two datasets
(CoStar and CoreLogic) often offered conflicting valuations in a given county. In such
instances, the DuPont appraiser provided no explanation for its method (if indeed there was any
systematic method) of reconciling the differences and concluding value. And the DuPont
appraiser offered no workpaper to explain or support its conclusions. The lack of support or
explanation of the DuPont appraiser’s determination of values from disparate data suggests that
the DuPont appraiser relied upon random selection and undocumented or anecdotal information
to derive its final conclusions of value.

By way of example, the following Chart III-F-1 compares the DuPont appraiser’s
assigned values for commercial property segments in Ohio to the global mean values it derived
from the CoreLogic and CoStar comparable sales data.

Chart III-F-1

Ohio DRR Commercial Property Segments
Comparable Sales Global Mean vs. Applied Value
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As illustrated, there is no consistent correlation between DuPont’s applied values and the
CoreLogic and CoStar data. At times it appears that the appraiser selected a rough average
between the two datasets. For example, in some counties, such as Cuyahoga (Cleveland) and
Stark, DuPont’s applied value falls between the two datasets. In other counties DuPont’s applied
value is significantly higher than one of the datasets. For example, in Athens County, the
selected value is slightly lower than the CoreLogic dataset, but is significantly higher than the
CoStar data. Conversely, in Columbiana County, DuPont’s applied value is drastically lower
than that reported in either of the datasets. The variance between the comparable sales data and
the selected applied values is unexplained, unjustified, and undocumented.

Indeed, the DuPont appraiser’s failure to explain and justify its conclusions of value led
to some surprising and questionable applied values. For example, in Pittsburgh, PA, the DuPont
appraiser assigned virtually no value to commercial land in the downtown core area near the
Pittsburgh convention center and the Pittsburgh Pirates Major League Baseball stadium. In
comparison, comparable sales in that area reflect commercial land sales at well above $10
million per acre, reflecting the high demand for access to this important commercial district. See
NS Reply Ex. III-F-4 at A-PIT-05. Similarly, in Atlanta, GA, the DuPont appraiser ignored the
fact that the DRR passes by the Georgia Dome, home of the NFL’s Atlanta Falcons, and valued
commercial property at less than $1,000,000 per acre. However, comparable sales indicate that
commercial land in this area demands prices in excess of $4 million per acre. fd. at A-ATL-04.
The DuPont appraiser’s repeated failure to recognize the market demand for this high-value,
commercial urban land undercuts the accuracy of its value conclusions.

Because DuPont’s methodology cannot be discerned or evaluated from the evidence

submitted in its case-in-chief, it has failed to meet its burden of proof and its unsupported value
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conclusions must be rejected. See, e.g., AEPCO 2011, STB Docket No. 42113 at 115 (“AEPCO
has failed to satisfy its burden of proof by not supporting or explaining its input choices”); id. at
117 (noting that complainant, “AEPCOJ,] has the burden of proof and did not support its
[evidence].”).

(b)  The DuPont Appraiser Provided No Justification
for Its Valuation of Rural Towns.

Neither the DuPont appraisal nor the appraisal workpapers provide a clear explanation of
its conclusion of value for DRR ROW in rural towns, which amounted to $119,400,000. See NS
Reply Ex. III-F-2 at 16-17; see also DuPont Opening WP “Illinois Summary Review,” Tab
“Rural Town Applied Values.” In Illinois, DuPont selected some statewide comparable sales
and averaged them to derive a rural town valuation. Id. However, those comparisons had no
clear or stated connection to actual land comprising the ROW. The Board has criticized parties
in the past for using sales with little connection to the ROW. See e.g., TMPA I, 6 S.T.B. at 698
(“BNSF’s procedure of examining land directly along the ROW is superior to TMPA’s
procedure of valuing land in the general area.”). This is just another example of the DuPont
appraiser’s flawed appraisal methodology.

(© The DuPont Appraiser’s Valuation of Easements
is Contrary to Board Precedent.

The DuPont appraiser inappropriately valued easements. The DuPont appraiser failed to
properly index the value of easements to current market value. While the DuPont appraiser
estimated the fee simple value for the portions of the ROW for which the DRR would acquire
easements, it then removed those costs from the overall land valuation in its entirety and
substituted a crude, general “average cost per easement acre for each state . . . applied to the
acreage for each easement in the individual state.” DuPont Opening I1I-F-5-6. DuPont does not

make any attempt to explain this methodology or how it used the easement data produced by NS,
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which DuPont states that it reviewed. See id. Rather than taking the actual cost of each
easement paid by NS and indexing it to the current market value, the DuPont appraiser valued
the easements based upon the unindexed historic value paid by NS or its predecessors at the time
that the easement was acquired. The DuPont appraiser refused to index values even though
many of these easements dated from before 1952—and some from before 1871. The DuPont
appraiser then took an average of those historic costs and applied that average to all of the
easements in each SARR state. Id. at III-F-6.

This method of valuation is flatly contrary to settled Board precedent. The Board has
made it abundantly clear that, like all other investments, easements must be valued at their
current market value. Xcel, 7 S.T.B. at 669 (“Because all of a SARR’s investments should be
valued at current costs, BNSE’s estimate is used here [for valuing easements]. Xcel’s evidence
does not reflect the current value of obtaining the necessary easements.”). DuPont made no
attempt to index the costs of the easement values paid by NS to current market prices. DuPont’s
easement valuation plainly does not “reflect the current value of obtaining the necessary
easements.” Id.

Mr. Hedden, in contrast, properly indexed easement values to current market levels.
Using this proper easement valuation methodology, Mr. Hedden indexed the actual historical
cost of the easements to determine the 2007 value per acre. Mr. Hedden then calculated each
state’s average cost per easement acre and applied that value to the total DRR easement acreage
in the state. Mr. Hedden totaled the value of all easements and added that to the total valuation
of DRR land to account for the cost of acquiring easements. Mr. Hedden has determined that the

2007 market value of the easements along the ROW is $28,798,000.
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(d  The DuPont Appraiser Failed to Value Land in
which the DRR Has a Partial Ownership
Interest.

The DuPont appraiser failed to value land along the DRR ROW on lines in which NS
maintains a partial ownership interest. The DRR must step into NS’s shoes and acquire the same
ownership interest in the land that NS holds. See AEPCO 2002, 6 S.T.B. at 328. As such, the
DRR is responsible for the pro rata share of ownership that the NS currently owns along the
segments traversed by the DRR. See infra III-F-12. For example, because NS owns a 58%
interest in Conrail, the DRR must account for 58% of the land acquisition costs pertaining to the
segments of Conrail over which the DRR operates. Id. Mr. Hedden valued the land using the
same methodology used for segments of land for which the DRR must acquire full fee simple
ownership. That is, Mr. Hedden 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 NS—and thus the DRR. See NS Reply Ex. III-F-3 at 21. Mr.
Hedden has concluded that the DRR’s proportionate value of the Partially Owned Lines—a
value completely excluded by DuPont—is $140,635,000. Id. at 108-109.

In sum, the DuPont appraiser’s valuation methodology in both unsupported and
unreliable. The DuPont appraiser provided no justification or explanation as to how it reached
its ultimate conclusions of value in light of the comparable sales data. Moreover, it provided no
justification for its valuation of rural towns, valued easements in a manner that was inconsistent
with Board precedent, and failed to value partially owned lines. All of these errors significantly
undermine the reliability of DuPont’s appraisal and warrant its rejection by the Board.

C. Appraisal of Land for Yards and Communications Facilities

In addition to valuing the DRR ROW, Mr. Hedden’s appraisal accounts for the land

required for yards, support facilities, and communications facilities. As explained in Sections
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I11-B and III-C, the yards facilities posited by DuPont are wholly inadequate to meet the needs of
the DRR’s customers. See NS Reply I1I-B-14 to I1I-B-15; III-C-36. DuPont posits 123 yards
that require a total of 604 acres of land. DuPont’s valuation of acreage required for yard
facilities is inaccurate in two ways. First, because DuPont did not properly configure or size its
yards, the number of acres valued is grossly insufficient. Second, the DuPont appraiser’s
methodology for appraising the land is inaccurate and unreliable for the same reasons explained
above pertaining to valuation of the ROW. In comparison, NS’s DRR configuration posits 71
yards, eight automotive facilities, and 31 intermodal facilities, that are specifically sized and
configured to handle the necessary classification and blocking of the 3 million carloads of
merchandise traffic that DuPont selected. See NS Reply III-C-60. Those yards and support
facilities require 6,307 acres of land. Mr. Hedden valued the land required for the yards and
support facilities as industrial land using the same methodologies applied to sections of the DRR
ROW that were not physically inspected by FTT. See NS Reply Ex. III-F-3 at 20. Mr. Hedden
valued the 6,307 acres required for yard facilities at $1,311,939,000. Id. at 105-07.

NS does not dispute DuPont’s microwave tower communications site acreage or
placement. See NS Reply Sec. IlI-F-6. However, as with the DuPont appraiser’s ROW
valuation, the valuation of the land needed for communications facilities is significantly
understated. NS has valued that land according to Mr. Hedden’s methodologies and the average
value per acre of a particular route’s ROW is applied to communications site acreage. Mr.
Hedden concluded that the value of the land required for the communications facilities is
$29,818,000. See NS Reply Ex. III-F-3 at 110-14.

d. Conclusion
As demonstrated, Mr. Hedden’s retroactive appraisal report relies on sound appraisal

methodology that is far superior to the DuPont appraiser’s unreasonable and unsupported
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- methodology. While the DuPont appraiser improperly valued land as of June 1, 2009, Mr.
Hedden properly relied upon a July 1, 2007, appraisal date, which took into consideration the
land acquisition period that DuPont admits is required for a SARR of this size. Therefore, unlike
the DuPont appraiser, Mr. Hedden appropriately excluded any comparable sales after the year
2007 and refrained from the improper market adjustments the DuPont appraiser used to deflate
comparable sale values to recession-levels. Furthermore, Mr. Hedden and Mr. Tesh spent well
over a month in the field visually inspecting and valuing the DRR ROW, as compared with the
14 days spent by the DuPont appraiser “confirming” the results of its desktop review. This
detailed inspection allowed Mr. Hedden to classify the ROW more accurately than the DuPont
appraiser, who used significantly fewer Valuation Units than Mr. Hedden. Moreover,

Mr. Hedden’s analysis uses appropriate comparable sales of vacant land in areas along the DRR
ROW, unlike the DuPont appraiser who relied upon sales with “unknown” land uses and
improved land. While the DuPont appraiser relied upon an overly-broad global mean to evaluate
comparable sales data, Mr. Hedden’s valuation is based upon a stratified mean analysis that takes
into consideration the price per acre paid for each transaction and thus accounts for prevailing
market conditions. Whereas Mr. Hedden has provided a detailed explanation as to his ultimate
conclusions of value, the DuPont appraiser provided no evidence or justification as to how it
reconciled the comparable sales data with its ultimate applied values. Mr. Hedden’s analysis
propetly took into consideration the value of easements and partially owned lines, both of which
must be acquired by the DRR, but which the DuPont appraiser erroneously excluded from its
valuation. And finally, Mr. Hedden accurately valued the acreage required for DRR yards,

support facilities, and communications facilities.
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In sum, Mr. Hedden’s retrospective appraisal report presents a far more accurate, reliable,
and supported analysis of the land acquisition costs required of the DRR. Mr. Hedden’s analysis
is supported not only by real estate industry practices, but also by Board precedent.

Mr. Hedden’s analysis should be accepted in its entirety.

2, Roadbed Preparation

The roadbed preparation section of the NS Reply is sponsored by NS witnesses Michael
Baranowski, Robert Phillips, Paul Bobby, and Patrick Bryant. Mr. Baranowski is a 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, environmental
and construction management services. He has worked on several railroad construction projects
and has participated in their design of roadway and track alignment, cost estimation, and the
development of construction staging plans. Mr. Bryant is a Civil Engineer with STV and has
more than 15 years of experience in rail, roadway, highway, and bridge design and construction.
He has worked as a Rail Engineer on several rail projects for KCS and NS. 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.

DuPont made several fundamental errors and omissions in calculating roadbed

preparation costs, which are described in this section. A summary comparison of NS’s roadbed
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preparation costs with those submitted in DuPont’s opening evidence is presented in Table ITI-F-

9.
Table III-F-9"
Roadbed Preparation Costs
($ thousands)
Item DuPont Reply Difference
y Clearing and $81,191 $127,954 $46,763
Grubbing
2 Earthwork
a. Common $666,288 $2,382,946 $1,716,658
b. Loose Rock $507,986 $690,839 $182,853
¢. Solid Rock $1,265,234 $1,977,648 $712,414
d. Borrow $674,182 $742,922 $68,740
¢. Land for Waste $206,860 $611,365 $404,505
Excavation
3 Drainage
a. Lateral Drainage $49,919 $50,086 $167
b. Yard Drainage $- $135,385 $135,385
4 - Culverts $131,919 $746,813 $614,894
5 Retaining Walls $346,129 $938,032 $591,903
6 Rip Rap $36,908 $36,989 $81
Relocation of
7 Utilities $147 $147 $0
Topsoil
8 Placement/Seeding $1,439 $867 $572)
Surfacing for Detour
9 Roads $524 $524 $0
Environmental
10 Compliance $177 $177 $0
Water for
11 Compaction $76,476 $76,476
12 Finish Grading $68,592 $68,592
13 Other $274,396 $274,396
14 Total $3,968,903 $8,862,160 $4,893,257

Y See NS Reply WP “DRR Open Grading errata NS Reply,” Tab “Summary.”
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Much of the difference in the parties’ earthwork costs is driven by the fact that, contrary
to well-established Board precedent favoring the use of R.S. Means costs for common earthwork
excavation, clearing and grubbing, and seeding, DuPont instead proposes to extrapolate all of
these costs from a single, 1.3 mile railroad line relocation project in rural Tennessee, and apply
them to the entire 7300 route-mile DRR.*® The small line relocation project on which DuPont
relies, the “Trestle Hollow Project” conducted for the South Central Tennessee Railroad near
Centerville, Tennessee, is not even located on any portion of the NS lines replicated by the DRR.

The Board has long accepted R.S. Means as the appropriate, authoritative source for
earthwork costs. Indeed, in nearly every SAC case, the Board has applied R.S. Means as the best
source of earthwork construction costs, as well as other road property investment unit costs. In
FMC, for example, the Board applied R.S. Means in calculating the appropriate unit costs for
earthwork. FMC, 4 S.T.B. at 800. In WP&L the parties agreed to use R.S. Means, which the
Board accepted. WP&L, 5 S.T.B. at 1020, n.147. In Duke/NS, the Board relied on R.S. Means
costs. Duke/NS, 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.*

% As discussed in section III-F-3, DuPont also relies inappropriately on this project for
subballast costs.

*! 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.
BNSF, 6 S.T.B. 286, 305, n.26 (2002) (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. 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”); APS v. ATSF, STB Docket No. 41185, at 27 (July 27, 1997) (Accepting Complainant’s
R.S. Means-based index); WFA I, STB Docket No. 42088, at 86 (Applying Complainant’s R.S.
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DuPont erroneously cites the Board’s 2007 decision in WFA I and the 2011 decision in
AEPCO as supporting its unprecedented approach of using a small, short-line project that is
untethered to any track owned by NS as the basis for earthwork unit costs for construction of a
far larger 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 a substantial portion of the actual route replicated and traversed by the
relatively short 218 mile SARR proffered by complainants in WFA I. 4" And the Shawnee-to-
Walker construction project comprised 14 miles™ of the 126 mile Orin line. Defendant BNSF
accepted the use of its own actual costs of the very lines replicated by the SARR for common
excavation costs in that proceeding. See WFA I, STB Docket No. 42088, at 86. Unlike in WFA
I, (1) the Trestle Hollow Project was not conducted by NS and is not on the NS system; (2) the
Trestle Hollow project was tiny in size and scope in comparison to the DRR; and (3) NS does not

accept it.

Means-based excavation costs); Id. at 86-87 (Accepting Complainant’s “Means average for
drilling and blasting and bulk drilling and blasting”); AEP Texas, STB Docket No. 41191, at 79
(“For segments that would require both clearing and grubbing, AEP Texas uses the R.S. Means
Manual (Means) cost”); AEPCO 2011, STB Docket No. 42113, at 83-84 (“AEPCO submits
separate unit costs for clearing and grubbing, using Means to determine its unit costs ...
Therefore, we accept AEPCO’s unit costs for clearing as the best evidence of record. We use the
agreed-upon grubbing unit costs.”).

*? See WFA I, STB Docket No. 42088, at 86; AEPCO 2011, STB Docket No. 42113, at 83-84.

% The BNSF Orlin Line extends generally from MP 0 near Donkey Creek, WY to MP 126.2 at
Orin Junction, WY. See NS Reply WP “BNSF Orin Line.pdf.”

% See WFA I, STB Docket No. 42088, at 25-26.

NS Reply WP “BNSF Shawnee to Walker miles.pdf.”
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Similarly, in AEPCO 2011, the complainant based its common excavation unit costs on
the average costs of five actual BNSF capacity expansion projects covering nearly seventy-seven
miles on the Orin and Hereford Subdivisions, from materials produced by BNSF in discovery 20
Unlike AEPCO, the Trestle Hollow Project is not an expansion project on the lines of the
defendant carrier. Indeed, Trestle Hollow is not even a project on a Class I railroad like the
DRR.

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 they were projects conducted by the defendant
itself on a Class I railroad system, the defendant railroads accepted the use of their own
experience and costs for common excavaﬁon for estimating SARR common excavation costs.”’

Neither WFA I nor AEPCO 2011 provides precedent for using the costs of a small project
on a foreign short-line as the basis for the costs of constructing a SARR that purports to replicate
the core of a Class I carrier. Rather, the projects used to derive construction costs for both WFA
I'and AEPCO 2011 were much larger in size and far closer in geographic proximity and
topography to the lines being replicated by the SARRs involved in those cases. The unit costs
proffered by DuPont in its opening evidence are not those of the incumbent on the SARR route
as in WFA I and AEPCO 2011, but rather based upon a small, isolated, and atypical short-line
construction project on the South Central Tennessee Railroad in middle Tennessee. The size,
scope, and geographic and topographic diversity of the DRR make it much more amenable to use

of R.S. Means average costs than to extrapolation from any single project—particularly a small,

** See NS Workpaper “UP and BNSF AEPCO Public Reply Excerpt — Project Miles.pdf.”
*7 See WFA I, STB Docket No. 42088, at 86 (explaining that the parties agree on the cost for

common excavation); BNSF and UP Reply, AEPCO 2011, STB Docket No. 42113 at III-F-22
(May 7, 2010).
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atypical project like Trestle Hollow, which was not even conducted on lines replicated by the
DRR.

Even if it were otherwise appropriate to extrapolate unit costs for a 7,000 foot short-line
relocation project to a 7,000-plus mile SARR, 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 DRR are not applicable, reliable, or appropriate estimates for this case:*®

o The Trestle Hollow Project introduces a new earthwork category not
previously used by the Board: “Mass Excavation.” DuPont has not
explained what it means by the term mass excavation or how it is
distinguished from common excavation. Critically, DuPont has not
demonstrated that any of the common excavation required for the DRR is
properly characterized as “Mass Excavation.” DuPont’s application of a
mass excavation unit price to common excavation should be summarily
rejected as unprecedented, unexplained, and unsupported.

° Even if DuPont’s very low unit price for mass excavation in the Trestle
Hollow Project were accurate, NS’s Engineering Experts have determined
the project’s unit price is a function of the high concentration of
excavation volumes within a small geographic area. According to
workpapers provided by DuPont, the Trestle Hollow Project involved
787,223 units of common excavation over 7,000 feet, or an average of
nearly 600,000 units per mile.”” The DRR total earthwork including
common, loose and solid rock excavation and borrow would average less
than 73,000 cubic yards per mile,” less than 13 percent of the volume per
mile in the Trestle Hollow Project (using DuPont’s cubic yards
assumption). Common excavation alone averages just under 45,000 cubic
yards per mile or 7.5 percent of the Trestle Hollow Project volumes. 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 DRR contractors. NS’s engineering experts have
determined that those economies likely were realized through shorter

*8 The discussion of the Trestle Hollow Project is sponsored by NS witness Don Bagley, who
personally visited the Trestle Hollow Project as well as many segments replicated by the DRR.
See NS Reply WP “South Central Tennessee Railroad-Trestle Hollow Project.pdf.”

2 787,223 /7,000 x 5,280 = 593,791. Without explanation or support, DuPont assumes that
“units” means cubic yards.

% See NS Reply WP “DRR Open Grading errata NS Reply.xls,” Tab “EW Costs,” Cell N390.

I11-F-41



PUBLIC VERSION

equipment cycles for excavating and transporting materials along the right
of way, which tremendously increases the productivity of the manpower
and equipment.

The Trestle Hollow Project is a lump sum bid contract. There is no
discernible link between the contract bid documents included by DuPont
in its work papers showing the K.W. Lankford lump sum bid price of
$2,698,324 and the separate single page entitled “Trestle Hollow Line
Change Cost Tracker” (“Cost Tracker”) totaling $2,698,334 upon which
DuPont relies for its unit costs. The Cost Tracker document was not
included in the Lankford bid documents, and there is no evidence it was
created contemporaneously with the Lankford bid, or was even intended to
support or be used with that bid. Because the totals in the bid and the Cost
Tracker sheet are not the same, there is no way to determine if the unit
price details in the Cost Tracker sheet were used to develop a project price
and then the contractor reduced its actual final bid by a small amount, or if
the cost tracker price details were created after the fact, possibly for
litigation purposes.

Inconsistencies between the contract bid documents and the contractor
notes further undermine the credibility of DuPont’s proffered unit costs.
Specifically, the Cost Tracker sheet relied upon by DuPont for the DRR’s
common excavation unit cost identifies 787,223 units of mass
excavation.”' There is no indication anywhere in DuPont’s supporting
documentation of how that figure was derived or what the term “units”
represents. DuPont treats the unit cost as a cost per cubic yard applicable
to common excavation. The 6/08/06 contractor meeting notes, however,
indicate the yardage for the project as 630,000 cubic yards™ or only 80
percent of the mass excavation quantities used in DuPont’s work papers.
This represents a considerable difference. Although NS requested from
DuPont the Trestle Hollow Project plan set to verify quantities and resolve
the discrepancy, DuPont refused to provide any such additional
documentation or explanation.” 3

DuPont asserts that the Trestle Hollow project was challenging due to
hilly terrain and that some of the unit prices are conservative.”* In fact,

*! DuPont Opening WP “Trestle Hollow Project Cost Sheet.pdf.”

32 DuPont Opening WP “Trestle Hollow Specifications.pdf” at 279.

3 See NS Reply WP “Email to DuPont Re: Trestle Hollow Project.pdf.”

>* DuPont Opening III-F-14 to II-F-15.
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. . . . . . 35
based on a site visit and review, a review of the aerial photos of the area,

and the limited concept documents provided in DuPont’s workpapers,
NS’s Engineering Experts have determined there was nothing complicated
about the Trestle Hollow project, particularly compared with the adverse
topography encountered on significant portions of the 7,277 mile DRR.*

o Grading contractors working on the Trestle Hollow Project had the
significant cost-saving advantage 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. Based on DuPont’s
report that 30 acres were cleared and grubbed for the project and an
overall project length of 7,000 feet, the average right of way width is at
least 187 feet. Some contractor notes suggest Trestle Hollow rights of
way areas with as much a 600 feet of clearance before encroaching on
adjacent property lines.”’ DuPont’s submission limited DRR rights-of-
way to 75 and 100 feet, which would constrain grading operations
significantly, because equipment operators would have to exercise special
care not to encroach on adjacent properties, and equipment would have
less mobility, thereby reducing produc‘[ivity.38 Moreover, the lack of
hauling roads along the DRR right-of-way would force its construction
haulers to use the railroad roadbed during construction, further reducing
equipment productivity.

® The Trestle Hollow Project enjoyed additional unusual economies
including that the contractor was able to distribute excavated spoil
materials along the right of way.> In contrast, because of the narrow
DRR 75 and 100 foot right of way, DRR earthwork contractors would be
required to haul spoil materials longer distances to special disposal areas
acquired at points adjacent to the right of way.

o According to the soil boring reports prepared by Qore Property Sciences
and provided by DuPont as part of the overall bid package on the Trestle
Hollow Project, the in-situ moisture contents of the soils tested for the
Trestle Hollow Project had near optimal moisture content, meaning little if

% DuPont Opening 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.

%% NS Reply WP “South Central Tennessee Railroad-Trestle Hollow Project.pdf.”

%7 DuPont Opening WP “Trestle Hollow Specifications.pdf” at 279.

% DuPont Opening I1I-F-3.

** DuPont Opening WP “Trestle Hollow Specifications.pdf” at 279.

II1-F-43



PUBLIC VERSION

any additional water was needed for compaction.”” Encountering soils
with such optimal moisture content is atypical and, as explained below,
quite unlikely for the vast majority of the terrain traversed by the DRR.
Using the Soil Climate Analysis Network (SCAN) and the Web Soil
Survey (WSS), NS’s Engineering Experts have found 38 monitoring
stations located close to the DRR route. Of the 38, five areas are below
the optimum and would require water for compaction, 15 are within 4% of
optimum, and 18 are above the optimum moisture content requiring drying
of material before compaction.”' See supra II-F-2-c-ii-(f).

Separate confirmation that the soils encountered as part of the Trestle
Hollow Project are atypical for the DRR is provided by a detailed soil
analysis conducted by NS’s Engineering Experts. The Trestle Hollow
Project is located within the Interior Low Plateau region.42 In addition to
the Interior Low Plateau region the DRR will traverse the regions
described in NS Reply Exhibit III-F-5 “DRR Physiographic Provinces,”
all of which have materially different earth characteristics and, as such,
different earthwork cost characteristics: The Trestle Hollow Project near
Centerville, Tennessee is situated in the Highland Rim Section of the
Interior Low Plateaus Province. As confirmed by the NS site visit, there
are no rock outcroppings or slope stability concerns, which are associated
with more geologically complex or steep terrain such as in the
Appalachian Highlands, and no soft soil conditions or river crossings such
as in the Coastal Plain. The Trestle Hollow Project is situated in a small
portion of one of the 24 physiographic sections found in the 9
Physiographic Provinces that DRR route would traverse. The Trestle
Hollow Project is not representative of other more difficult terrain over the
route, and roadway design and construction costs are higher in other
locations with more difficult terrain.

a, DuPont’s Fabricated Rationale

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

activities, DuPont complains that NS produced in discovery only a limited volume of documents

containing earthwork cost information. DuPont further claims that because the documents relate

“ DuPont Opening WP “Trestle Hollow Specifications.pdf” at 226 — “Report of Geotechnical
Exploration Services.”

*“I NS Reply WP “DRR Soil Moisture Content R1.xls.”

* NS Reply WP “DRR Physiographic Provinces.docx.”
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to construction of short track extensions or yard tracks, the Board should reject the NS costs as
not representative of the costs of constructing the DRR. DuPont Opening III-F-13.

DuPont’s complaints ring hollow. In response to DuPont’s discovery requests related to
earthwork cost, NS produced a list of Authorizations for Expenditure (“AFE”) for all NS
construction projects completed during the time period from January 1, 2007 through December
of 2010. The NS AFE list included information for 775 separate AFEs covering all aspects of
NS capital expenditures over the relevant time frame.” Sixty-eight of the AFEs on the list
included costs for “Grading” activities at a total cost of $84 million.** Of the sixty eight grading
projects, DuPont selected only ten for detailed review.*> After this limited review, DuPont
dismissed the costs from all of the AFEs for which it requested detailed supporting information
because DuPont deemed the projects it had chosen to be too small.*® DuPont has not described
the criteria it used in concluding that the specific NS projects it selected for review were too
small. Nor did DuPont seek to review any additional projects once it deemed those it had
selected to be unfit for its purposes.

It is difficult to understand how DuPont deemed the actual NS projects to be too small
while it found the Trestle Hollow Project to be an appropriate size to extrapolate to a 7,300
route-mile rail network. The Trestle Hollow Project upon which DuPont relies for DRR
common excavation costs is a scant 1.3 miles. NS reviewed the details of its AFEs that report

costs under the NS grading function (code 5103). Of the ten projects reporting costs under the

* See NS Reply WP “AFE List xIxs.”
* See NS Reply WP “DuPont Earthwork AFEs.xlsx.”
* See NS Reply WP “DuPont Letter Requesting Detailed AFEs.pdf.”

* DuPont Opening I1I-F-13.
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grading function code, eight projects included costs directly related to excavation and borrow.
Table III-F-10 summarizes the relevant details of the earthmoving costs.

Table III-F-10
Summary of Earthwork Costs From NS AFEs Produced to DuPont

Earthwork 2009

Length Quantity Unit

AFE Year (miles) Earthwork Description (cubic yards) Cost
40856 2004 1.46 Unclassified Excavation 25,000 $12.89
50096 2005 2.14 Unclassified Excavation 10,500 $11.98
50739 2005 0.31 Unclassified Excavation 1,270 $11.98
51323 2005 1.63 Grading - Cut 18,000 $9.59
60561 2005 2.18 Grading - Cut/Borrow 20,300 $17.30
70553 2006 2.59 Grading - Borrow 21,600 $12.85
70565 2007 2.27 Unclassified Excavation 30,000 $10.06
81228 2008 0.19 Rock Excavation 17,000 $61.69
Total (incl. rock excv.) 12.77 143,670 $18.20
Total (excl. rock excv.) 12.58 126,670 $12.36

Source: NS Reply Workpaper “DuPont Earthwork AFEs.xlsx.”

As Table III-F-10 shows, NS AFEs produced to DuPont in discovery include costs for
nearly 13 miles of earthmoving work, totaling over 143,000 cubic yards. The seven projects not
involving rock excavation averaged 1.82 miles*’ in length, or approximately 37% longer*® than
the Trestle Hollow Project. The NS actual cost per cubic yard, indexed to 2009 using the AAR
indexes of chargeout prices and wage rates, range from a low of $9.59 for excavating a cut, to a
high of $61.69 for excavating rock.”” The NS actual cost average $18.20 per cubic yard

including the rock excavation project and $12.36 per cubic yard is the high cost of the rock

127777 =1.82.
$182/1.33=137.

Y NS Reply WP “NS Actual Earthwork Costs.xls.”
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excavation project is removed.”’ The AFE estimates are developed and used in NS’s regular
course of business by experienced railroad project engineers and are accurate and reliable.
DuPont fails to acknowledge the real reason it seeks to dismiss NS’s real-world AFE unit
costs—that those 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.”!

In addition to the AFEs, NS produced in discovery to DuPont details of NS’s Keystone
Build-Out Project near Shelocta, Pennsylvania. The project was completed by NS in 2006 and
involved the construction of a new 5.3 mile rail line between Saltburg and Clarksville,
Pennsylvania, along with the rehabilitation of 10.8 miles of existing abandoned track between
Clarksville and Shelocta.”® The 5.3 miles of new construction is one of the largest greenfield rail
construction projects in the U.S. in recent years. The new construction portion of the project
involved the excavation of over 1.4 million cubic yards of soil, most of which involved making
large cuts in the existing hillside to carve out a flat path for the rail corridor. NS’s cost for just
the earthwork on the Keystone Build-Out Project averaged $10.91 per cubic yard at 2009
levels.” Details of the Keystone Project were pfoduced to DuPont in discovery and are included

in the NS reply workpapers.54

Sy

L FMC, 4 S.T.B. at 800; WP&L, 5 S.T.B. at 1020, n.147; Duke/NS, 7 S.T.B. at 171; CP&L, 7
S.T.B. at 310; Xcel, 7 S.T.B. at 616; Otter Tail, STB Docket No. 42071, at D-11.

32 See NS Reply Exhibit I1I-F-7 (“Building the Shelocta Line”) (DVD); NS Reply WP Folder
“Keystone Data,” NS Reply WP “Keystone Videos,” “Keystone Narrative.pdf” (materials also
produced to DuPont in discovery: Keystone Videos, NS-DP-HC-DVD-025 to 029; and Keystone
narrative, NS-DP-HC-25663-25701).

>3 See NS Reply WPs “SPENDING FORECAST 2002-03-22 (NS-DP-HC-37990.pdf” and “NS
Actual Earthwork Costs.xlsx.” Although it represents NS actual experience in building a new
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DuPont suggests that the NS AFE information is somehow deficient because it involves
extensions to existing track. See DuPont Opening I1I-F-13. DuPont says nothing regarding the
recent NS experience on the Keystone Build-Out Project. The Chart below compares the
earthwork costs actually incurred by NS in the AFEs produced to DuPont and on the Keystone
Project (indexed to 2009 levels) with the Trestle Hollow Project costs proffered by DuPont.

Chart-111-F-2

Comparison of Actual Earthwork
Project Costs Per Cubic Yard

$18.20

$12.36

$10.91

$1.74 |
B P T |
SCTRA Trestle NS Keystone NS AFEs (excl. rock NS AFEs (incl. rock 1
Hollow cut project) cut project) ‘

Source: NS Reply Workpaper “NS Actual Earthwork Costs.xls.”

Chart III-F-2 shows that the Trestle Hollow Project costs are far out of line with NS’s
actual earthwork project experience.

Neither the NS AFEs nor the Keystone documents provide separate unit cost for
common, loose rock or solid rock excavation so the cost per cubic yard reflected in Chart III-F-2

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

line of railroad, unlike R.S. Means the Keystone Project costs reflect the construction
characteristics of a single project and therefore should not be assumed to be representative of the
costs of building a railroad the scope of the DRR.

NS Reply WP Folder “Keystone Data.”
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cases, earthwork quantities normally are separated into individual classifications of common
excavation, loose rock excavation, solid rock excavation, and borrow.”> In order to compare the
reasonableness of the DRR earthwork unit costs, it is useful to compare the overall project cost
per cubic yard from the NS AFEs and Keystone project to the overall average DRR earthwork
costs. Chart III-F-3 below compares (i) the average DRR cost per cubic yard for common, loose
rock and solid rock excavation from DuPont’s opening evidence, which includes use of the
Trestle Hollow Project unit cost for common excavation to (ii) what DuPont’s own average
DRR cost per cubic yard would be if, as in past cases, DuPont’s costs were calculated using R.S.
Means for all earthwork costs.

Chart-III-F-3

| Comparison of Actual Earthwork Project Costs ‘
| and DRR Average Earthwork Cost Per Cubic Yard

‘ $18.20

Means Costs

|
|
e $12.36 ’
f $7.84
1 $5.58 |
| ‘
; \
‘ DuPont DRR DuPont DRR NS Keystone NS AFEs (excl. rock NS AFEs (incl. rock |
| Average Earthwork Average Earthwork cut project) cut project) 1
j Cost Cost Using All |
|

Source: NS Reply Workpaper “NS Actual Earthwork Costs.xlIxs.”

Chart I1I-F-3 shows that even when R.S. Means is used to develop the DRR cost for

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

» See, e.g., Xcel, 7 S.T.B. at 676.
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NS’s actual costs experienced on the Keystone Project and in the AFEs provided to DuPont in
discovery. This is because the Trestle Hollow Project costs assumed by DuPont for DRR
common excavation are unrealistically low and produce average DRR earthwork costs that are
roughly half of the average cost NS incurred in building the 5.3 mile Keystone Project and are
less than one-third of the costs actually incurred by NS for earthwork on for the AFE projects
produced to DuPont in discovery.”® Chart ITI-F-3 shows that composite DRR costs that include
the use of R.S. Means for common excavation, while still conservatively lower than the NS
actual experience, are more in line with typical railroad construction project costs.

Further demonstrating that the Trestle Hollow Project costs are out of line and
unreasonably skew the average DRR earthwork costs, is DuPont’s own calculation of common
excavation cost consistent with prior Board precedent and included those calculations in its
workpapers. DuPont WP “DRR Open Grading errata.xls,” Tab “Unit Costs.” Seeing the results
of calculating costs in accordance with R.S. Means as the Board has done in most prior cases,
DuPont jettisoned that work in an attempt to depress DRR’s excavation costs. Chart ITI-F-4
below compares DuPont’s proposed overall unit cost for all earthwork (which includes common
excavation, loose and solid rock excavation, adverse loose and adverse solid rock excavation,
and borrow) to the R.S. Means-derived unit cost for common excavation alone. DuPont
developed the latter Means-based common excavation unit cost in its electronic grading work but
then decided not to use it. This shows that the standard Means-based cost approach (which the

Board has adopted in prior cases) for the single earthwork cost component of common

% As Chart ITI-F-4 shows, DuPont average earthwork cost for all aspects of DRR earthwork

activities is only slightly higher than the Board-accepted, Means-derived unit price for common
excavation.
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excavation alone— as calculated by DuPont itself — is nearly the same as the cost DuPont
ultimately proposed in its opening evidence for all earthwork.

Chart-I111-F-4

! Comparison of Average DRR Earthwork Unit Costs to DuPont Means
, Derived Common Excavation Unit Cost

$5.58
$5.04

DRR Average w/ Common Excavation Cost Based on DuPont Opening Means Derived Common
Trestle Hollow Excavation Cost

Source: NS Reply Workpaper “NS Actual Earthwork Costs.xlxs.”
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 I[CC Engineering Reports can be
divided into two general types, based on the type of plant cover and degree of difficulty of
clearing. The first type is clearing of areas having primarily smaller brush and few trees. This
entails using a rake to cut the brush, and stockpiling the cut material. The stockpiled brush is
loaded into trucks and hauled to a waste site. The second type is clearing of areas with 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
primarily covered with brush and smaller vegetation. See NS Reply WP “DRR Open Grading

errata_NS Reply.xls” showing what is cleared, and what is grubbed.
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i. Clearing and Grubbing Quantities

NS accepts DuPont’s method of determining clearing quantities and grubbing quantities
and its resulting clearing and grubbing quantities. See NS Reply WP “DRR Open Grading
errata_NS Reply.xls,” Tab “Clearing and Grubbing Costs.” NS rejects DuPont’s proffered
clearing and grubbing costs. In past cases, clearing and grubbing costs have been split into two
separate categories — those acres containing trees that require both the clearing of trees and the
grubbing of stumps and those acres without trees that require only light clearing to remove and
dispose of brush.”’ Here, DuPont applied a combined clearing and grubbing unit cost of
$2,110.98/Acre based upon the Trestle Hollow Project. As NS explained in detail in Section III-
F-2, the Trestle Hollow Project is not comparable in scale, scope, topography, rock and soil
conditions, and other diverse conditions to the areas traversed by the expansive DRR system.

DuPont 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.” DuPont Opening III-
F-9. While it is true that not all SARR land would require grubbing, DuPont’s workpapers show
its approach is not conservative. DuPont’s opening workpapers show it did develop separate
“alternative” costs for clearing and grubbing, using the R.S. Means Handbook.”® The R.S.
Means Handbook provides a “set of nationwide standardized unit costs, adjusted for localities,
used to estimate the cost of construction” that has long been accepted by the Board. See, e.g.,

CP&L, 7 S.T.B. at 310; Duke/NS, 7 S.T.B. at 171, n.99. Although DuPont ultimately chose not

7 AEPCO 2011, STB Docket No. 42113, at 83.

%% See DuPont Opening WP “DRR Open Grading errata.xls,” Tab “Unit Costs,” Rows 97 — 108
and Tab “Other Items,” Rows 368 — 379. Specifically DuPont 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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to use these costs to determine the DRR clearing and grubbing costs, its workpapers nonetheless
show most of the relevant R.S. Means unit costs required for clearing and grubbing activities.”
Instead of using the separate unit costs it identified for clearing and grubbing in its workpapers,
DuPont substituted a lower amalgamated cost based upon the Trestle Hollow Proj ect.%
DuPont’s alternative clearing and grubbing costs are 10% higher using the Means-derived
individual unit cost categories than those derived using the combined Trestle Hollow Project
clearing and grubbing cost.®’ DuPont provides no justification for why the Trestle Hollow
Project costs are either more accurate or more representative than its Means costs.

Further, DuPont 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 DRR. Specifically, the limited supporting documents
provided by DuPont for the Trestle Hollow Project unit costs indicate only an amount of 30 acres
and a unit cost of $2,000 per acre.”® There is no indication of whether the 30 acres represent all
of the Trestle Hollow Project acreage that required both clearing and grubbing or something else.
The ICC Engineering Reports used to determine the DRR clearing and grubbing quantities
contain detailed splits of the relative amount of acres requiring clearing only versus those

requiring both clearing and grubbing.*> Without information on the relative mix of clearing only

Y Id.
% See DuPont Opening WP “DRR Open Grading errata.xls,” Tab “Unit Costs,” Rows 110 — 113.

61 See NS Reply WP “DRR Open Grading errata NS Reply.xlsx,” Tab “Unit Costs,” Rows 130 to
147.

%2 See DuPont Opening WP “Trestle Hollow Project Cost Sheet.pdf.”

% See DuPont Opening WP “DRR Open Grading errata.xls,” Tab “Eng Rpt Input,” Columns AU
and AX.
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versus clearing and grubbing from the Trestle Hollow Project—which DuPont has not provided
—it is impossible to determine the relevance of the Trestle Hollow Project clearing and grubbing
costs to the DRR.

ii. Acres Requiring Both Clearing and Grubbing

For acreages with trees that require both clearing and grubbing, NS rejects DuPont’s
proposed use of the Trestle Hollow Project as the source for DRR clearing and grubbing unit
costs and adopts DuPont’s alternative R.S. Means-based approaches included only in DuPont’s
workpapers® that develops separate unit costs for clearing of $5,135 per acre based on the R.S.
Meanscost for cutting and chipping trees up to twelve inches in diameter® and for grubbing of
$3,130 per acre based on the R.S. Means cost for grubbing and removing stumps.

NS’s approach is consistent with Board preceden. See, e.g., AEPCO 2011, STB Docket
No. 42113, at 83 (providing separate R.S. Means unit costs for clearing and grubbing); CP&L, 7
S.T.B. at 310 (same). NS applied these unit costs to the DRR acres requiring both clearing and
grubbing identified in its reply.

¢.  Acres Requiring Only Clearing

DuPont’s alternative R.S. Means based clearing and grubbing costs include a unit cost of
$239.32/acre for areas that require clearing but do not need to be grubbed. NS accepts the
application of a separate unit cost to acreages requiring only clearing but rejects DuPont’s
proposed cost for clearing because DuPont made two significant errors in deriving its clearing

costs estimate: (a) applying the R.S. Means costs for equipment that could not clear land at the

% See DuPont Opening WP “DRR Open Grading errata.xlsx” Tab “Unit Costs,” Rows 101
through 108.

% DuPont Opening WP “DRR Open Grading errata.xlsx,” Tab “Unit Costs,” Rows 101 through
105.
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rate of speed assumed by DuPont; and (b) neglecting to include the R.S. Means cost of the
equipment and labor necessary to load and haul away loose material created during clearing.
Below NS explains those errors in detail.

First, the equipment corresponding to the unit cost DuPont selected would be incapable
of clearing land at the production rate DuPont assumes. The R.S. Means unit cost that DuPont
developed is based on a B-11A crew with a single 200-horsepower dozer capable of clearing
eight acres per day using a twelve-foot wide brush rake.® However, DuPont necessarily
assumes the same dozer would both pull the clearing rake and stockpile resulting materials. The
R.S. Means cost does not include any additional equipment (dozer) to stockpile cleared
material.”’

Under DuPont’s approach, therefore, a single bulldozer would have to split its time
between the two tasks, which would substantially increase the time and unit costs for clearing.
NS’s Engineering Experts have adjusted the clearing rate by cutting it in half (to four acres per
day) to reflect this division of time and work.*®

Once the materials are cleared and stockpiled they cannot remain on the narrow DRR
roadbed (because they would impede other construction work) and must be hauled away for
disposal. This task cannot be accomplished with a bulldozer selected from R.S. Means to
perform the clear and stockpiling operations because the bulldozer blade is incapable of lifting
the stockpiled materials and placing them in a truck to be hauled away. DuPont failed to account

separately for the time, labor, and equipment necessary to load and haul away the stockpiled

% See NS Reply WP “Clearing Crews.pdf” and NS Reply WP “DRR Open Grading errata NS
Reply.xlsx,” Tab “Unit Costs,” Rows 132 to 133.

7 14.

% See NS Reply WP “Clearing Equipment_Selection NS_Reply.xIsx.”

II-F-55



PUBLIC VERSION

material. To correct this error and account for the necessary costs of removal, NS’s Engineering
Experts added the R.S. Means cost of a B-30 crew—an equipment operator, an excavator, two
dump trucks and drivers—to remove such material. This is an economical choice of equipment,
allowing the small excavator to load one truck while the second truck is hauling the waste to the
dump sites.

After reducing the clearing rate to an achievable four acres per day and adding the cost of
a crew to load and haul away materials after clearing, the total daily cost of clearing and loading
a 30-foot wide section of land is $1,281.90 per acre.”’

d. Earthwork

NS accepts DuPont’s general method of determining earthwork quantities from the ICC
Engineering Reports, but corrects errors in DuPont’s implementation of that method. As detailed
below, NS accepts DuPont’s general methodology for determining yard earthwork quantities but
rejects DuPont’s overall yard track construction earthwork quantities because DuPont
understates both the number and size of DRR yards. NS also rejects DuPont’s unit costs for
earthwork excavation and land for waste sites, but accepts DuPont’s borrow unit cost. In
addition, NS’s Reply Evidence corrects DuPont’s failure to include stripping, undercutting,
swelling of excavation for haulage, solid rock over-excavation, and finish grading quantities and
COStS.

i. Earthwork Quantities from ICC Engineering Reports

NS accepts DuPont’s assignment of valuation sections to the DRR route and its
adjustment of the ICC Engineering Reports’ quantities to reflect modern construction standards.

NS also accepts DuPont’s proposed roadbed widths. However, NS rejects DuPont’s earthwork

% NS Reply WP “DRR Open Grading errata NS Reply.xIsx,” Tab “Unit Costs,” Rows 132 to
133.
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- quantities. The general methodology DuPont used for calculating earthwork quantities is
acceptable in theory, but DuPont made several implementation errors. Specifically, DuPont
input erroneous common earth excavation quantities for five valuation sections and incorrect
solid rock excavation quantities for two valuation sections.” In addition, DuPont did not include
earthwork quantities for DRR segments in which NS has a partial ownership share. See infra I1I-
1

F-12. NS’s Reply Evidence corrects these errors.”

ii. Other DRR Earthwork Quantities and Earthwork
Costs

(@) DRR Yards

DuPont proposed that the DRR would include six large yards and 117 minor yards.
DuPont developed the earthwork quantity estimates for all of these facilities by assuming an
average one foot fill height per yard track foot. The one-foot fill assumption for yard tracks is a
function of the assumptions made to remove earthwork quantities attributable to yard and other
tracks from the quantities reported in the ICC Engineering Reports.

NS’s Operations Experts rejected 45 of DuPont’s proposed yards and consolidated eight
separate DuPont yards to four yards. See supra I1I-B-Final Yards. > In addition, NS experts
also added 120 yard facilities to the DRR for sufficient support of proposed revenue service.”

The types of yards added are:

70 See NS Reply WP “DRR Open Grading errata NS Reply.xls,” Tab “DRR-ICC Quantity
Errors.”

"' See NS Reply WP “ICC Engineer Reports for New Reply DRR Trackage Segments.pdf” and
NS Reply WP “DRR Open Grading errata NS Reply.xls,” Tab “Eng Rep Input,” Lines 220 to
243,

7 See NS Reply WP “Final Yards DRR Yard Matrix Reply.xlsx.”

®Id.
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- 16 New Small Yards

- 51 New Industrial Supply Yards

- 8 New Auto Facilities

- 31 Intermodal (IM) Facilities

- 14 Bulk Transfer (TBT) Facilities
See supra 111-B-Final Yards. Because the NS Reply DRR yards are within reasonable proximity
of where NS has yards today, NS’s Engineering Experts accepted the one-foot fill height per
yard track mile and added the resulting quantities to the Common Earth Excavation quantities.
Except in special circumstances, NS accepts the one-foot fill assumption for the DRR yards.

(b)  Segments with Partial NS Ownership

In several instances, DuPont assumed that the DRR would step into NS’s shoes by
exercising trackage rights held by NS for certain rail lines. Apparently assuming the lines in
question were wholly owned by another rail carrier, DuPont did not include any of the costs of
constructing these lines in its DRR road property investment calculation. As discussed in detail
below, see infra 11I-F-13, NS has a significant ownership interest in several of the foreign
railroads traversed by the DRR, including the Conrail Shared Asset Areas, the Terminal Railroad
Association of St. Louis (TRRA), Indiana Harbor Bet (IHB), and the Belt Railway of Chicago
(BRC). Because NS’s rights to operate over these lines are an inextricable part of its ownership
interests, the DRR could exercise such operating rights only if it acquired NS’s ownership rights
in those lines. Accordingly, the DRR must pay the cost of construction of NS’s share of those

lines, including roadbed preparation costs. See infra III-F-13. NS’s Engineering Experts
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calculated NS’s share of the earthwork quantities from the ICC reports and have included them
in the DRR earthwork quantities.”

(© Total Earthwork Quantities

For the reasons set forth above, NS rejects the total earthwork quantities DuPont
submitted in its Opening Evidence. NS has adjusted DuPont’s earthwork quantities to correct
the errors and omissions described above. Those corrections, and resulting earthwork quantities,
are detailed in NS’s workpapers.” The following table compares earthwork quantities proposed
by DuPont and the corrected quantities developed by NS in this Reply.

Table HI-F-11
DRR Earthwork Quantities and Costs’®

Item DuPont(CY) NSReply(CY) Difference(CY)

1 Common Excavation 368,661,915 388,388,274 19,726,359

» Loose Rock 49,273 283 51,204,002 1,930,719
Excavation

3 %"hd Rock 92,106,569 95,586,007 3,479,438
xcavation

4 Borrow 43,035,802 45,884,256 2,848,454

5 Total 553,077,568 581,062,540 27,984,972

(d) Earthwork Unit Costs

NS has evaluated DuPont’s proffered earthwork unit costs and made appropriate
corrections and adjustments. Revisions to DuPont unit costs are described in the following

sections.

7 See NS Reply WP “DRR Open Grading errata_NS Reply.xls,” Tab “EW Cost” and NS Reply
WP “ICC Engineer Reports for New Reply DRR Trackage Segments.pdf.”

> NS Reply WP “DRR Open Grading errata_NS Reply.xls,” Tab “EW Cost.”

°1d.
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(i) - Haul Distance Assumptions

Implicit in the development of earthwork unit prices is an assumption regarding the
average length of haul for materials excavated and loaded into vehicles for placement in
embankment or dumping to waste pits. To develop common excavation costs from R.S. Means,
DuPont selected a unit price for a scraper with an average haul distance of 3,000 feet.”” Haul
distance represents the distance the loaded materials are actually moved,”® so the round trip
distance (loaded plus empty) for the scraper is 6,000 feet. In its development of R.S. Means
derived earthwork unit costs for common — adverse, loose and loose — adverse rock and solid and
solid — adverse rock DuPont assumes that haulage would be accomplished by large dump trucks
or haﬁlers, but without any support assumed that the round trip distance would be less than half
that assumed for the scraper. Specifically DuPont selects from R.S. Means hauler unit prices for
round trips of one-half mile or only 2,640 feet.” This lower, unsupported round trip produces
unachievable efficiencies that artificially lower earthwork construction costs. Under DuPont’s
assertion, all material would have to be excavated within 1,320 feet of embankments and
excavation waste dump sites. A more realistic and efficient choice is to develop haulage costs
consistent with the haul assumptions for common excavation and select costs for a 1-mile cycle.
NS has adopted this approach in restating DuPont’s R.S. Means based excavation costs that rely

on haulers to transport excavated materials.

77 DuPont Opening Workpaper “DRR Open Grading errata.xlsx,” Tab “Unit Costs,” Row 12.

78 See NS Reply Workpaper “Haul_Definition.pdf.”

7 DuPont Opening Workpaper “DRR Open Grading errata.xlsx,” Tab “Unit Costs,” Rows 22,
46, 60 and 75.
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- (i) Common Excavation

As discussed previously, DuPont based its unit costs for common excavation on the
Trestle Hollow Project. NS rejects the notion that common excavation unit cost for the DRR
will be the same as the single, isolated 7,000 foot Trestle Hollow project. See NS Reply WP
“South Central Tennessee Railroad-Trestle Hollow Project.pdf.” Instead, NS’s experts have
developed common excavation cost from R.S. Means. NS Reply WP “DRR Open Grading
errata_NS Reply.xls,” Tab “Unit Costs.”

Unlike the unrepresentative, suspect unit price estimates derived from the small and
isolated Trestle Hollow Project, R.S. Means costs are developed from real-world costs of a large
variety of actual construction projects, which serve as a far better basis for calculating the costs
of constructing the sprawling DRR. To develop its annual average costs, R.S. Means contacts
manufacturers, dealers, distributors, and contractors all across the U.S. and Canada for input.
R.5. Means’ labor costs are based upon the average of wage rates from 30 major 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 include operating costs such as servicing,
fuel, and lubricants. It 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. See, e.g., CP&L, 7 S.T.B. at 310.

In DuPont Opening workpaper “DRR Open Grading_errata.xls” DuPont presented a unit
cost across the diverse terrain and conditions traversed by the entire 7,277 route mile DRR

network that it developed from R.S. Means.*" NS accepts that R.S. Means-based unit cost for

50 NS Reply WP “Equipment_Selection_Graphics.pdf.”

5! DuPont Opening WP “DRR Open Grading errata.xls,” Tab “Unit Costs.”
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common excavation in non-adverse conditions that DuPont included its unit cost workpaper (but
did not use in its final cost calculations). NS applied that unit cost to common excavation
quantities to derive common excavation costs for the DRR.

(iii) Adjustment for Adverse Terrain

Without any meaningful explanation or identification of its criteria, DuPont assumed that
only 19% of the DRR excavation quantities qualify for the additional cost associated with
excavation in adverse terrain. See DuPont Opening ITI-F-13. Adverse terrain is rugged or
mountainous topography that must be traversed in order to construct the DRR routes identified
by DuPont. These routes require steep grades with many sharp curves to get through the
mountainous terrain, and construction of a roadbed along twisting rivers where the roadbed must
be carved out of the sides of mountains that slope steeply into river bottoms. The DRR crosses
the Appalachian Mountains several times. The parts of the Appalachian chain traversed by the
DRR include the Allegheny, Blue Ridge, Pocono, Catskill, Taconic, and Cumberland Mountains.
Rail routes along riverbeds, where the roadbed is built adjacent to the river and above the river
flood stage, are characterized by many sharp curves, and sometimes have steep grades, but
generally follow the river grade. Roadbed construction through adverse terrain requires more
work, effort, time, and resources for earthwork because earthmoving equipment must traverse
steep slopes and deep ravines, which significantly reduces production rates and limits the type of
equipment that can be used. DuPont considered as adverse portions of only the following line
segments:

(1) the line between Pittsburgh, PA and Harrisburg, PA

(2) the line between Alloy, WV and Walton, VA

(3) portions of the line between Harrisburg, PA and Perryville, MD

(4) portions of the line between Roanoke, VA and Bristol, TN
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(5) portions of the line between Somerset, KY and Chattanooga, TN

(6) the Celco Branch

(7) the Waynesville Branch

(8) portions of the Asheville Branch.

See DuPont Opening II-F-12 to III-F-13.

NS’s Engineering Experts examined the routes identified above using topographical
maps, track charts, and other relevant data (included in NS workpapers) to assess DuPont’s
proposed adverse condition determinations. See NS Reply WP “Adverse Territory Identification
Narrative.pdf.” Based on their experience and working knowledge of these routes, hi-rail
inspections, examination of the topographical maps,”® and evaluation of track charts curvature
and grade data, NS’s Engineering Experts agree that the routes DuPont identified above traverse
adverse terrain.*’

In addition, NS’s Engineering Experts also determined that DuPont understated the extent
of the adverse terrain for a number of routes. Using the criteria described above, NS’s
Engineering Experts determined that the following additional DRR routes include adverse
terrain:

(9) Austell, GA to Iron Junction, AL

(10) Binghamton to Buffalo, NY

(11) Danville, VA to Eden, NC

(12) Gainesville, GA to Greenville, SC

(13) Harrisburg to Sunbury, PA

%2 DuPont claims to have consulted topographical maps, but offers no explanation of how it used
those maps or what method or criteria it used to identify adverse terrain.

8 See NS Reply WP “Adverse Territory Identification Narrative.pdf.”
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(14) Roanoke, VA to Hagerstown, MD

(15) Roanoke to Altavista, VA

NS’s Engineering Experts have reclassified as adverse DRR segments that were
incorrectly categorized as non-adverse by DuPont in its Opening Evidence. Detailed
explanations of NS’s Engineering Experts’ adverse terrain determinations are set forth in the NS
reply work papers.84

(iv)  Adverse Terrain Unit Costs

NS rejects DuPont’s unit cost for common excavation in adverse terrain. Here again,
DuPont developed a separate unit cost based on R.S. Means but then did not use it. See DuPont
Opening WP “DRR Open Grading errata.xls,” Tab “Unit Costs,” Rows 19 — 25. Instead,
DuPont calculated a ratio of adverse conditions unit costs to common earth unit costs from R.S.
Means, and then applied this ratio to the Trestle Hollow Project unit cost to generate an
artificially depressed adverse conditions unit cost estimate.

As NS demonstrated, the Trestle Hollow Project unit cost estimates (even assuming,
arguendo, they were adequately explained and supported) are inapplicable because they were
generated in special circumstances of an unusual, unrepresentative project that produced
exceptional economies not attainable elsewhere under different, less-optimal conditions.
Particularly important here, the Trestle Hollow Project did not involve any adverse conditions,
making it impossible to derive common excavation costs in adverse terrain from that project.
Accordingly, DuPont’s attempt to create adverse conditions unit costs based upon Trestle

Hollow Project costs is illogical and unsupportable.

5 See NS Reply WP “Adverse Territory Identification Narrative.pdf.”
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NS’s Engineering Experts instead accept the R.S. Means unit cost for common
excavation in adverse terrain, as identified in DuPont’s workpapers, with one modification. NS’s
Engineering Experts reject the use of a 42 CY off-road hauler as infeasible in adverse conditions.
NS’s Engineering Experts evaluated this hauler based on the physical dimensions of the hauler,
its loaded weight, overall practicality, cycle distanée, and daily production as presented by
DuPont’s workpapers and in R.S. Means.®® These extremely large haulers are mainly used in
mining, quarries, and other large, broadly sprawling earthwork projects in areas that are as wide
as they are long. Such huge haulers are rarely used in very long narrow linear roadbed projects.
Particularly because of the narrow right-of-way widths DuPont has specified for the DRR, the 42
CY haulers would be infeasible for DRR excavation in adverse terrain. The massive 42 CY
haulers are 17 feet 8 inches wide, which would prevent two haulers from meeting or passing one
another on a 24-foot wide roadbed.®® Moreover, even a single 42 CY hauler could not fit on
bridges designed to DuPont’s standard. Due to their tremendous weight, the haulers would not
be allowed to traverse public roads and could only traverse the previously constructed DRR
roadbed. Public roads and bridges usually are designed for AASHTO H20 or HS20, which allow
a maximum of 32,000 pound axial loading. Rear axle loading of the 42 CY hauler is 149,437

pounds,®” 4.7 times the allowable load. Horizontal clearance dimensions for single track bridge

% DuPont assumes the use of a 42 CY off-road hauler in its development of earthwork unit costs
for common excavation in adverse terrain, loose rock excavation in normal and adverse terrain
and solid rock excavation in normal and adverse terrain. As discussed in detail in these sections,
NS rejects as completely infeasible the use of 42 CY haulers for all common, loose rock and
solid rock adverse terrain but accepts limited use of 42 CY where potentially feasible (but not
practical) for loose and solid rock excavation in normal terrain.

% See NS Reply WP “42_CY_Hauler_on_34.5 ft_Roadbed.pdf” and “42_CY_Hauler_on_24
ft_Roadbed.pdf,” “22_CY_Hauler_on_Roadbed.pdf.”

%7 DuPont Opening WP “42 CY Truck.pdf.”

IH-F-65



PUBLIC VERSION

widths are less than 14 feet with guard timbers in place.®® This would prohibit the 14-foot wide
(outside wheel to outside wheel) 42 CY haulers from safely passing over completed bridge
decks.

Further, for transit over DRR culverts, the 42 CY hauler’s loaded weight would require
3.0 to 4.5 feet of compacted cover over all DRR corrugated metal pipe culverts to absorb the
load without damaging to the pipe.*’ Loaded weight for the hauler is 219,760 pounds.90 When
loaded the rear axle carries 68% of the weight or 149,437 pounds (75 tons). From DuPont’s
workpaper “Contech Pipe Weights.pdf” Contech’ requires 3-feet of cover for small diameter
Corrugated Metal Pipes (“CMPs”) and 4.5-feet of cover for medium and large diameter CMPs
for axle loads greater than 110,000 pounds (110 kips). The 42 CY hauler’s large load also limits
its use on steep grades, sharp curves, and mountainside construction that characterize adverse
terrain construction. NS’s Engineering Experts disagree with DuPont’s selection of a 42 CY
hauler because it is infeasible under any circumstances for adverse terrain construction where
terrain and other physical impediments limit available working area.

As demonstrated above, the 42 CY haulers that DuPont has proffered are not capable of
working in adverse terrain and would not be feasible for much of the earthwork necessary to
prepare the DRR roadbed. Moreover, for DRR earthwork tasks, the 42-CY hauler would be

grossly inefficient. For example, the 42 CY haulers could not achieve their rated efficiency when

8 See NS Reply WP “Typical_Sub-Ballast Page 1.pdf.”

% Because of the practical limitations like the loaded weight of a 42 CY hauler exceeding the
capacity of the culverts, prior Board precedent accepting the use of 42 CY haulers in rate cases is
mapposite.

* DuPont Opening WP “42 CY Tfuck.pdf.”

?! Contech is a pipe manufacturer and is assumed by DuPont to be the supplier of DRR culvert
pipe material.
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paired with a 3 CY excavator that DuPont posited. These large haulers, which are used mostly
for large scale mining operations, are normally paired with larger excavators meant for mining
sites, which have buckets in the 6-12 CY size to achieve maximum productivity.”” As explained
below, comparing the production rates presented in R.S. Means, the 42 CY haulers (882 CY/day)
paired with a 3 CY excavator (2,000 CY/day) could only achieve an efficiency rating of 76%.
To maximize production, DuPont would require three 42 CY haulers (totaling 2,646 CY/day) to
fully utilize the 3 CY excavator (2,000 CY/day). This would necessarily require each truck to
wait to be loaded while other trucks were being loaded, thereby reducing the efficiency of the
hauler and causing the price per cubic yard of the haul to increase. Efficiency = 2000/2646 =
76%. A common rule of thumb in the earthmoving industry is the excavator should only take 4-
7 passes to fill a hauler.”® The 3 CY excavator would require fourteen passes to fill a 42 CY
hauler. This combination would be extremely inefficient and would more than offset the
efficiency gains of the greater capacity hauler.

To correct the problems with the 42 CY haulers in adverse conditions,”* NS’s
Engineering Experts have replaced the 42 CY hauler with a 22 CY hauler and, consistent with
the discussion regarding DuPont’s unrealistically low haul distances, having a roundtrip or cycle
distance of one mile. NS’s solution is consistent with past Board precedent requiring additional

equipment to maintain production rates. See Otter Tail, S.T.B. Docket No. 42071, at D-12. The

2 wp III-F.2-b._Hitachi_Mining_Excavators.pdf.
? See NS Reply WP “NS Number of Excavator Bucket Loads per Hauler.pdf.”

* The discussion of practical limitatations to the use of large haulers in the preceding several
paragraphs applies equally to all non-adverse terrain in which a hauler would be used, i.e., all but
common excavation in non-adverse conditions. Accordingly, NS Engineering Experts have
replaced the 42 CY haulers posited by DuPont for various stages of the roadbed construction

process in non-adverse conditions. See NS Reply WP “DRR Open Grading errata NS reply,”
Tab “Unit Costs Modified.”
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physical size and loaded weight of the 22 CY hauler would allow trucks to pass on a 24-foot
wide roadbed, and pass over culverts with as little as one-foot of cover and its smaller size and
better maneuverability is better suited to adverse grades.” In addition, the 22 CY hauler would
have an efficiency of 99% based on R.S. Means production rates.”®

NS’s Engineering Experts have adjusted equipment combinations to maximize efficiency,
and developed a more realistic price for common excavation in adverse terrain of $9.50 per cubic
yard.”” See NS Reply WP “DRR Open Grading errata_NS Reply.xIsx,” Tab “Unit Costs,” Ln
25.

) Loose Rock Excavation

NS accepts DuPont’s use of R.S. Means data as the source for loose rock excavation
costs. NS’s Engineering Experts selected a more reasonable hauler combination than that
proposed by DuPont, and adjusted unit costs accordingly.

For the reasons articulated above, NS rejects the uniform use of the 42 CY Hauler
proposed by DuPont for loose rock excavation costs.”® In general, a 42 CY hauler is too large

and rigid for the construction of a roadbed. Its weight alone requires prior construction of a

%5 NS Reply WPs “22_CY_Hauler_on_Roadbed.pdf” and “42_CY_Hauler on 24
ft_ Roadbed.pdf.”

% Efficiency = 2000/(4 x 506) = 99%. Note that haulers generally are not required in non-
adverse terrain. In such terrain, scraper equipment generally performs the function of movement
of soil and excavated material.

97 . . . . .
As with common excavation in non-adverse terrain, NS added water for compaction charge to

the top 20% of the adverse conditions excavation quantity. See infra, Subgrade Preparation at
HI-F-2-c-ii-(f).

* The steep grades, hillside construction and sharp curves associated with adverse terrain render
use of the 42 CY hauler infeasible for any adverse terrain construction. Other aspects of the 42
CY hauler, primarily its massivesize and tremendous weight, render it demonstrably infeasible
for various stages of roadbed construction in non-adverse terrain.
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separate well-graded-and-maintained haul road for economical and efficient use. See Section
HI-F-2-c-ii-(d)-(i) for a detailed explanation of why the 42 CY hauler cannot be used in many
circumstance and conditions that would be encountered in construction of the DRR roadbed.
Solely because the Board has accepted the use of 42 CY haulers in prior SAC cases, NS’s
Engineering Experts reluctantly accept its use where potentially practical for loose rock
excavation. Specifically, using the criteria outlined in the previous section concerning roadbed
width and the ability to pass, culvert cover, bridge design, and loading efficiency, NS’s
Engineering Experts determined a 48/52% split for the 42 CY haulers and the 22 CY haulers is
more realistic and feasible for non-adverse loose rock excavation.” See NS Reply WP “DRR
Open Grading errata NS Reply.xlsx,” Tab “Unit Costs Modified,” Lines 29 to 31. NS’s
Engineering Experts looked at specific roadbed dimensions and their capacity to accommodate
large haulers at various stages of construction. They determined that the 42 CY hauler could be
used on the roadbed up to the level called for in the DRR culvert plan (one foot above the top of
culverts).'” From that level up to 4V feet above the top of the culvert, only the 22 CY hauler
could be used without crushing or otherwise damaging the culvert as stated in ITI-F-2-c-ii-(d)-(i).
From that level to 3.5 feet below the top of the 24 wide roadbed the 42 CY hauler could be used.
For the top 3.5 feet, only the 22 CY hauler can be used due to width of the roadbed—Ilarger
haulers would not have room to pass each other at this width. As NS’s workpapers show,
applying these criteria to the loose rock excavation in non-adverse terrtain yields the conclusion

that 48% of the roadbed could be built using the 42 CY hauler, while construction of 52% of the

* NS Reply WP “48-52_Hauler_Roadbed Stage of Construction.pdf.”

100 Id
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roadbed would require the use of a 22 CY hauler. NS has applied this split, corrected DuPont’s
unreaslistically low cycle assumption, and calculated an overall unit cost of $13.01/CY."*

As explained in detail below, DuPont failed to include necessary costs due to swell and
shrinkage of hauled excavated and embanked materials in its calculation of unit costs for loose
rock excavation, solid rock excavation, and adverse loose rock excavation. See infra III-F-2-c-ii-
(e)-vi. NS’s Engineering Experts included these inevitable costs in their calculation of unit costs
for these earthwork categories. See NS Reply WP “DRR Open Grading errata_NS Reply.xlsx,”
Tab “Unit Costs.”

(vi)  Adverse Loose Rock

NS rejects DuPont’s loose rock excavation quantities in adverse terrain and has
substituted its more detailed adverse condition designations as set forth above. See NS Reply
WP “Adverse Territory Identification Narrative.pdf.pdf;” supra 1II-F-2-c-i-Adjustments for
Adverse Terrain. NS has moved the quantities for these segments out of the general loose rock
excavation and into the adverse loose rock excavation quantities.

NS also rejects DuPont’s adverse loose rock excavation unit cost, because DuPont again
assumes the use of an infeasible 42 CY hauler. As discussed in the adverse common earth
excavation section, in the experience and judgment of NS’s Engineering Experts, a 42 CY hauler
is not feasible for any aspect of earthwork construction under adverse conditions. NS has
replaced DuPont’s unworkable oversized hauler with a 22 CY hauler with a one-mile rouhd trip
haul as a feasible alternative for adverse loose rock excavation, and calculated a corresponding
R.S. Means-based unit cost of $11.32. See NS Reply WP “DRR Open Grading errata NS

Reply.xlsx,” Tab “Unit Costs Modified,” Line 51.

' NS Reply WP “DRR Open Grading errata NS Reply.xlsx” Tab “Unit Costs.”

HI-F-70



PUBLIC VERSION

(vii) - Solid Rock Excavation

NS rejects DuPont’s solid rock excavation unit costs. In general NS’s Engineering
Experts agree with DuPont’s assessment of the type of effort required for solid rock excavation.
However, DuPont’s evidence improperly manipulated R.S. Means cost data for “Drilling and
Blasting” solid rock. Solid rock removal for roadbed construction would necessarily require a
mobile blasting crew that would move as roadbed construction progressed. Based upon their
experience, site inspections, and examination of the physiological characteristics along the DRR
route, NS’s Engineering Experts have further determined that solid rock removal would in some
cases require pre-splitting of rock slopes in order to prevent over-excavation and arbitrary
weathering of exposed slopes that could eventually result in rock slides on the roadbed. In other
areas, NS’s Engineering Experts have determined that solid rock removal would require
benching'? in order for weathered rock to have a safe place to fall. In fact, many completed
railroad slopes in adverse terrain are equipped with slide fencing that is connected to the signal
system in case of rock falls. See NS Reply WP “WP III-F.2-b._Atlanta to Lynchburg and
Roanoke to Burkeville Photos_Slide Fencing.pdf.” Instead of considering the actual specific
conditions that would likely be encountered in construction of a railroad bed in the areas
traversed by the DRR and then developing solid rock excavation cost estimates tailored to those
conditions, DuPont arbitrarily averaged open face rock blasting costs with the costs of bulk
drilling and blasting generally used in mining and quarry operations. See DuPont Opening WP
“DRR Open Grading,” Tab “Unit Costs,” Lines 70 to 72. NS agrees with DuPont’s use of unit
costs for open face blasting of rock over 1,500 cubic yards, but does not agree with DuPont’s

facile averaging of this cost with that of bulk blasting. In reality some areas would require pre-

' Benching is a form of slope stabilization consisting of horizontal berms cut into the sideslope
to mitigate water runoff and control erosion.
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splitting of rock faces and areas close to highways and densely populated areas would require
blasting mats.'” DuPont has erroneously excluded those costs.

NS accepts DuPont’s 50% reduction in solid rock quantities and reclassification of the
remaining 50% classified as loose rock. The ICC Engineering Reports classified loose rock as
being up to less than one cubic yard in size (approximately 2 tons based on a density of 150
1bs/cu.ft.). DuPont contends that modern earthmoving machinery could excavate and load this
material. But DuPont has failed to include in its revised cost estimate the additional cost of
loading, hauling, and burying the resulting boulders'® in the embankments or waste pits.
Boulders are much heavier and more difficult to handle than regular loose rock. 105 Production
rates for excavating and hauling rock are much lower than for common excavation. And the
costs of excavating rock is higher. See NS Reply WP
“RSMeans_2009_Earthwork Production_Rate.pdf.” R.S. Means correctly accounts for these
extra costs in its “Drilling and Blasting Rock” cost data. See NS Reply WP “WP III-F.2-
b._RSMeans_Blasting_Items.pdf.” NS’s Engineering Experts estimate, based on the expected
characteristics of the rock the DRR would encounter, that 20% of the entire quantity of the solid
rock classification (both blasted and ripped) found in the ICC Engineering Reports would be
boulders of at least one-half cubic-yard in size. The DRR would be required to excavate and
haul such large boulders to embankments or waste pits during the construction process. NS’s

Engineering Experts’ 20% assumption is very conservative and likely substantially

1% A heavy, flexible, tear-resistant covering that is spread over the surface during blasting to
contain earth fragments.

1% A detached and rounded or much-worn mass of rock. http://www.merriam-
webster.com/dictionary/boulder.

' NS Reply WPs “US 70 Hondo Valley Project 021203.pdf” and “Hondo Valley Equipment
030603 RCP.pdf.”
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underestimates the volume of boulders the DRR would encounter, particularly given that loose
rock classification could also contain many large boulders. NS has revised the unit cost
developed from R.S. Means by using the correct open face blasting item, excavating and hauling
boulders, and using a 58/52 split of the 42 CY hauler and the 22 CY hauler (see Section II-F.2-
d.(i)). The resulting corrected unit price for solid rock excavation is $14.76 per cubic yard. See
NS Reply WP “DRR Open Grading errata NS Reply.xlsx,” Tab “Unit Costs,” Lines 98 to 116.

NS rejects DuPont’s solid rock excavation quantities in adverse terrain. As discussed
above, NS’s Engineering Experts reclassified segments that are adverse but were incorrectly
categorized as non-adverse by DuPont. See NS Reply WP “Adverse Territory Identification
Narrative.pdf.” Consistent with this corrected classification, NS has moved the quantities for
these segments from the solid rock excavation category used by DuPont into the adverse solid
rock excavation category. See NS Reply WP “DRR Open Grading errata NS Reply,” Tab “EW
Cost,” Columns K and V .

(viii) Adverse Solid Rock Excavation

NS rejects DuPont’s adverse solid rock excavation unit cost. DuPont used a 50/50
combination of its understated solid rock excavation unit cost and its loose rock excavation unit
cost. DuPont Opening ITI-F-16. As discussed, NS’s Engineering Experts have determined that a
42 CY hauler cannot be used in adverse conditions. See supra III-F-c-ii-(d)-(i). NS therefore
has substituted a 22 CY hauler for the infeasible 42 CY hauler for adverse solid rock excavation.
The resulting unit cost for such adverse solid rock excavation is $15.28 per cubic yard. See NS

Reply WP “DRR Open Grading errata NS Reply.xlsx,” Tab “Unit Costs,” Line 97.
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(ix) Embankment/Borrow

NS accepts DuPont’s unit cost for borrow. NS rejects DuPont’s exclusion of water for
compaction for the entire extensive DRR network roadbed. NS added a separate conservative
water for compaction charge. See Section II-F-2-c-ii-(f) Subgrade Preparation.

(e) Other Earthwork Quantities & Unit Costs

NS rejects DuPont’s proposed quantities and unit cost for land for waste excavation, for
the reasons described below. See infra I-F-2-c-ii-(e)-(i). As further described below, NS also
corrects DuPont’s failure to include stripping, undercutting, swelling of excavation for haulage,
solid rock over-excavation, and fine grading quantities and costs. See infra II1-F-2-c-ii-(e)-(ii)
thru (v).

@) Land for Waste Excavation

DuPont assumes that the DRR would acquire additional land adjacent to its right-of-way
to store materials excavated from the DRR right-of-way that would not be re-used for fill or
embankment. See DuPont Opening III-F-17. Overall, DuPont assumes that 30% of the materials
excavated in building the DRR roadbed will not be used as embankment and will instead be
“wasted” along the DRR right-of-way. Id. III-F-2-b-iii-(3). This assumption is consistent with
prior Board SAC precedent and NS accepts this assumption.'”® However, NS rejects both
DuPont’s estimate of the land area that the DRR would need to acquire to accommodate this
wasted material, and its hypothesized cost per acre of such land. As discussed below, there are
three major flaws in DuPont’s calculation of land for waste excavatin.

First, DuPont assumes a very short cycle distance for waste excavation haulers, which

would result in an inordinate number of waste dump sites. The cycle (round trip) distance for

1% See AEP Texas, STB Docket No. 41191 (Sub-No. 1), at 86.
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common excavation associated with the unit cost selected by DuPont is only one-half mile. See
DuPont Opening WP “DRR Open Grading.xls,” Tab “Unit costs,” Line 22. This means that all
material would have to be excavated within 1,320 feet of embankments and excavation waste
dump sites (requiring an excavation waste dump site to be established every half mile of the
7,277 mile DRR which would result in 14,553 sites across the DRR network). DuPont’s
evidence only provided an area needed to contain the waste, but did not specify how many dump
sites are needed. See DuPont Opening WP “DRR Open Grading.xls,” Tab “Other Costs,” Lines
76 to 87. A more appropriate and efficient choice would be to select costs for a 1-mile cycle,
putting the material placement within an average of one-half mile (2,640-ft.) from the point of
excavation. This apprqach, adopted by NS in this Reply, allows for a more reasonable one waste
dump at each mile (rather than every half mile, as would be required by DuPont’s proffered unit
cost) of DRR route miles, for a total of 7,277 dumps.'”’

Second, DuPont’s area calculations assume that waste can be placed 15 feet high with a
perfectly vertical sideslope (0:1 sideslope). According to NS’s Engineering Experts, without an
angled sideslope or a retaining wall of some sort, a pile of waste would collapse under its own
weight into a wider, lower heap.108 NS has corrected the footprint to include a conservative 1:1
sideslope for the waste pile materials.'” The second fundamental flaw is that the land area

DuPont has proposed for excavation waste is exactly the same size as the area DuPont estimated

"7 See infra TM-F-2-c-ii-(e)-(i).

1% NS Reply WP “WP III-F.2-b.-ii.-(¢)-(i)_Waste_Ex. Pile_Field_ Pictures.pdf” and “WP III-
F.2-b.-ii.-(e)-(i)_Waste_Ex._And_Borrow_Methodology.pdf.”

1% §ee NS Reply WP “DRR Open Grading errata_NS Reply.xlsx” Tab “Other Costs,” Line 94;
NS Reply WP “Waste_Ex._And_Borrow_Methodology”; NS Reply WP
“Waste_Ex._And_Borrow_Cross_section.pdf”; NS Reply WP
“Waste_Ex._Pile_Field_Picture.pdf.”
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would be needed for the waste material and not an acre more, and with no setback. This
unrealistic assumption would leave no space or way for equipment to work the site to deposit and
pile the excavation waste or to prevent drainage problems and embankment collapse onto
property owned by neighboring site. NS’s Engineering Experts corrected this oversight by
including land for a standard 20-foot setback from the toe of the slope to the property line.'® NS
conservatively assumed that each waste site would be perfectly square in shape, thereby
minimizing land area needed for sideslope and setback. See NS Reply WP “DRR Open Grading
errata_ NS Reply.xlIsx,” Tab “Other Costs,” Lines 87 to 96.

Third, for the costs of the excavation waste dump sites, DuPont used the average of its
estimated cost of all rural land acquired by the DRR of $27,000 per acre. DuPont provides no
explanation or support for the counter-intuitive notion that land for disposal of excavation waste
would be necessary only in rural areas. DuPont posits in its Opening Section III-F-1 that almost
30% of the DRR right-of-way would be in more expensive residential, industrial, or commercial
areas.'"! If DuPont were to limit its disposal land acquisition to rural locations, it would be
required to adjust the DRR earthwork excavation costs to account for the substantially longer
haul distances required to transport excavated materials from residential, industrial, and
commercial areas (such as Atlanta, Chicago, and Pittsburgh) to the rural excavation waste areas.
DuPont made no such adjustment and therefore cannot assume that land for excavation would be

located exclusively in rural areas.

"% §ee NS Reply WP “DRR Open Grading errata NS Reply.xIsx” Tab “Other Costs,” Line 95.

" DuPont Opening Table I1I-F-3 shows the DRR distribution of land use as 13 percent
residential, 11 percent industrial and 5 percent commercial, or a total of 29 percent.
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DuPont’s excavation unit cost buildup from R.S. Means assumes haul distances of
between one-quarter mile''? and 3,000 fee’[,113 which means that the DRR would need one

14 regardless of land classification.

excavation waste dump site for every mile of the DRR,
Further, because DuPont’s excavation unit costs do not provide for any transportation over the
road, logic dictates that all of the DRR waste sites would necessarily be adjacent to the right-of-
way. NS has corrected DuPont’s assumed average unit cost of land for excavation waste to
reflect the average price of all land acquired by the DRR, not just the average cost of rural

land.'

As discussed below, NS also added land for waste excavation material generated by
necessary stripping, undercutting, and solid rock excavation activities. With this additional land,
the land needed for sideslope and setback, and the unit cost adjustments described above, the
total corrected cost for land for excavation waste derived by NS’s Engineering Experts is $611
Million, instead of DuPont’s opening estimate of $207 Million. See NS Reply WP “DRR Open
Grading errata_NS Reply.xlsx,” Tab “Other Costs.”

(ii)  Stripping
DuPont failed to include stripping costs, claiming that costs for stripping and

undercutting were included in the unit costs of the Trestle Hollow project. See Section III-F-2-d-

(i) for NS’s demonstration that the Trestle Hollow Project does not provide a reasonable or

"2 One-half mile average round trip translates into an average of one-quarter mile for the loaded
portion of the haul. '

13 See DuPont Opening WP “DRR Open Grading errata.xls,” Tab “Unit Costs.”

14 Spacing every mile will result in an average haul length equal to one-half the distance
between each site or 2,640 feet (5,280 / 2).

"> See NS Reply WP “DRR Open Grading errata_ NS Reply.xlsx” Tab “Other Costs,” Lines 98
to 103.
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reliable basis for extrapolating costs for a large, diverse, geographically dispersed, and complex
project such as the construction of the 7,277-route-mile DRR network.

Contrary to DuPont’s simplistic claim, separate stripping is required for roadbeds built on
embankments, because this work requires far more than simply removing a layer of soil. Based
on NS’s Engineering Experts’ experience, before building an embankment, all vegetation at the
base of the embankment must be removed down to the root mat, a task a brush rake cannot
perform. This requires removing all roots exceeding three inches in diameter. Otherwise, the
roots will decompose, leaving soft spots that will cause the embankment to shift under the
loading of live tracks. Where roots and stumps are removed, the ground must be filled and
compacted. This differs from grubbing in that grubbing is only removing stumps and roots of
trees, not other vegetation. Then, the entire area that will support the embankment must be
proof-rolled to locate any soft areas. Where soft areas are found, the entire area must be plowed
or scarified,"'® then compacted with water. Only after all those preparation steps is it possible to
place the embankment material. The foregoing stripping costs are not subsumed in the initial
excavation costs because areas to be stripped are in embankment areas that are not subject to
excavation. Further, stripped organic material removed must be disposed of in waste pits.
DuPont has not included these necessary costs of stripping in its excavation waste cost estimate,
or anywhere else.'"’

To determine the amount of the DRR roadbed that would require stripping, NS’s

Engineering Experts developed the square footage of the roadbed under embankment based on

"®The term “scarified” refers to the process of breaking up the surface using specialized
machinery.

"7NS Reply WP “NS Clearing & Grubbing Spec.pdf” and “WP III-F.2-a._Construction

Planning, Equipment, and Methods - Robert Peurifoy - Clearing. PDF” and “WP III-F.2-
a.__Railroad Engineering - William Hay - Clearing and Grubbing.pdf.”
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the relative proportion of embankment to excavation calculated based on the ICC Engineering
Report quantities. Although roots that exceed three inches in diameter that must be removed by
the stripping process often extend deep into the ground. NS’s Engineering Experts
conservatively assumed an average of six inches of stripping would be needed to stabilize the
roadbed properly to support embankment. NS’s Engineering Experts used this depth to convert
the square footage to cubic yards. This quantity was then added to the total Common Excavation
quantity. See NS Reply WP “DRR Open Grading errata NS Reply.xls,” Tab “Stripping.”
@iii) Undercutting

DuPont similarly failed to include separate undercutting costs, asserting that any
additional costs for stripping or undercutting were included in the unit costs of the discredited
Trestle Hollow Project. Compare DuPont Errata I1I-F-q. with NS Reply Evidence at Section III-
F.2-d.(i) (explaining the unsuitability of that project as a source of DRR costs or quantities).
Undercutting involves the removal of pockets of organic and other materials unsuitable for use in
railroad embankments including sand, certain clays, and wet soils. The volume of undercutting
needed to stabilize a roadbed varies based on the amount of organic material in a given location.

In CP&L, the Board rejected undercutting cost estimates because NS had not
demonstrated how much right of way would be constructed in solid rock areas. See CP&L,
7 S.T.B. at 304. Here, to determine how much of the DRR roadbed embankment would require
undercutting, NS’s Engineering Experts began with embankment quantities in the ICC
Engineering Reports. The ICC Engineering Reports do not specify the amount of undercutting
because they are based on post-construction cross-sections taken every 100 feet and on
observations of physical characteristics of topography or structures that were readily observable
parts of the roadbed construction effort. Such information and observation could not and does

not provide estimates of subsurface roadbed or slope stabilization devices—including
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undercutting of unsuitable material—subsurface under-drainage, subsurface excavation, or
subsurface fill preparation. A cross-section viewed long after completion of construction simply
cannot be used to determine what was removed or added to create a stable roadbed.

Therefore, to estimate the amount of the DRR roadbed that would require undercutting,
NS’s Engineering Experts superimposed wetland maps from the United States Fish and Wildlife
Service (USFWS) National Wetlands Inventory along the entire route of the DRR.'® NS
determined that 155.9 miles of DRR is within wetlands that are chronic sources of heavy organic
and unsuitable soil. NS’s Engineering Experts converted embankment roadbed square footage to
estimated cubic yardages of undercut material. NS developed quantities using the following
assumptions: undercutting of an average of two-feet of material to reach material suitable for
compaction; and ground compaction for placement of the embankment, as required by modern
railroad construction standards.'”® See NS Reply WP “DRR Open Grading errata NS Reply.xls,”
Tab “Undercutting — Wetlands.”

To account for the undercutting quantities, NS’s Engineering Experts added the volume
of undercut material to the total common excavation quantity. They then calculated the resulting
costs by applying NS’s common excavation unit costs to these quantities. They also adjusted the
volume of borrow material by including the volume required to fill the average two feet undercut

in the total borrow quantities.'*

"8 See NS Reply WP “Undercutting Unsuitable Soil -Wetland Exhibit.pdf”’; “NS Reply -
Undercutting Unsuitable Soil -Wetland Exhibit - Narrative.docx”; “NS Reply — Undercutting of
Wetlands typical pictures.pdf.”

NS Reply WP “Undercutting write-up.pdf.”

20NS Reply WPs “DRR Open Grading errata NS Reply.xIsx” Tabs “EW Costs” and
“Undercutting — Wetlands.”
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(iv)  Over-Excavation

DuPont failed to include costs for over-excavation. When solid rock is encountered at
subgrade levels in cuts, modern roadbed construction requires at least twelve inches of over-
excavation and replacement of that over-excavated rock with at least of twelve inches of select
material, compacted to the same specifications as embankments.”*! On many projects, sub-
ballast is used for the twelve inches of material to bring the level back to subgrade elevation.
However, a lower-cost alternative is to use compacted fill to replace the over-excavation of solid
rock.'?

NS’s Engineering Experts used the roadbed dimensions provided by DuPont to estimate
cubic yard quantities of solid rock over-excavation required in rock cuts. NS’s Engineering
Experts corrected DuPont’s omission of over excavation quantities by adjusting the quantity of
rock excavation accordingly, using the unit cost developed in Section III-F-2-b-iii-(d).'*

(v)  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. NS’s Engineering Experts explain that fine
grading is not included in normal grading because fine grading requires different equipment. The
excavation and borrow unit costs use scrapers and bulldozers to achieve a rough grade while fine

grading uses Motor-graders to achieve a more precise final grade. '** The Board has held that

"2 NS Reply WP “DRR Open Grading errata_ NS Reply.xlsx” Tab “EW Costs”; see also “NS
Grading Spec.pdf” page GR-5 section D.

122 NS Reply WP “Over_Excavation of Solid Rock_Cross_Section.pdf.”

B NS Reply WP “NS Reply III-F.2 DRR Open Grading errata_ NS _Response.xlsx” Tab “EW
Costs” and Tab “Over Ex.”

" NS Reply WP “NS Reply I1I-F.2 DRR Open Grading errata_ NS _Response.xlsx” Tab “Unit
Costs.” and “WP III-F.2-b._RSMeans_Scraper&Bulldozer Crews.pdf” and “WP II-F.2-b.-ii.-
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fine grading uses specialized equipment and is not included in normal grading. Otter Tail, STB
Docket No. 42071, at D-14. Indeed, the Board recognized R.S. Means lists fine grading
separately. Id. at D-14; R.S. Means at 31-22-16.10-0200 Finish Grading-Grade subgrade for

125 Moreover, the Board found in Xcel that fine grading was “an actual

base course, roadways.
and necessary construction element for rail lines” in pait because R.S. Means lists fine grading
separately. Xcel, 7S.T.B. at 678.

Bull dozers roughly shape the roadbed section but are not capable of the finer tasks of
creating the crown of the roadbed or the shape of the ditches. Bull dozers can compact the
slopes of roadbeds prior to seeding but they are only capable of creating grades within several
inches. Because of this limitation on the use of bull dozers to achieve the final shape and form of
the roadbed, railroad roadbed contractors use motorgraders to provide the final shape and
smoothness desired on the crown of the roadbed during the final compaction process.
Motorgraders operated by experienced personnel are capable of obtaining final subgrade
elevations within one inch."® The R.S. Means crew selection for bulldozers compared to
motorgraders also demonstrates the different accuracies achieved, with the bulldozer crews

having only a 0.5 laborer charge while the finish grading’s motorgrader has a 1.0 laborer

charge.127 This labor charge is composed of the effort of the laborers and surveyors assisting the

(e)-(v) Motor grader pictures.pdf” and “WP III-F.2-b._ RSMeans_Fine_Grading_B-
111, Crew.pdf.”

123 NS Reply WP “WP III-F .2-b._RSMeans_Fine_Grading_Item.pdf.”
126 See NS Reply WP “NS Reply Fine Grading 2.”

"2 NS Reply WP “NS Reply III-F.2 DRR Open Grading errata_ NS _Response.xIsx” Tab “Unit
Costs.” and “WP III-F.2-b._RSMeans_Scraper&Bulldozer Crews.pdf” and “WP II-F.2-b.-ii.-
(¢)-(v) Motor grader pictures.pdf” and “WP III-F.2-b._RSMeans_Fine_Grading_B-
11L_Crew.pdf.”
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equipment operators to achieve desired grade. The laborer assists the operator by comparing the
grades staked out in the ground by surveyor to the grades being achieved by the operator.
Obviously, the accuracy of the grade of the roadbed is directly proportional to the labor effort
with the labor charge of the finish grading being twice the charge of the excavation and borrow
grading. Not only is it desirable to obtain the designed subgrade elevation, a smoothly shaped,
well-compacted subgrade minimizes the waste when placing the sub-ballast."*® Failure to
achieve a smooth compacted subgrade at the designed elevation would cause major overruns of
sub-ballast quantities (and attendant costs) to achieve a uniform aggregate base thickness. NS
has provided as workpapers the identical materials that the Board found to be sufficient proof of
the need for fine grading in Otter Tail. See NS Reply WP “DRR Open Grading errata NS
Reply.xls,” Tab “Finish Grading.”

DuPont failed to account for the necessary function of fine grading, apparently assuming
fine grading would not be done on the DRR roadbed. Despite excluding fine grading from its
roadbed preparation costs, DuPont further failed to include the additional sub-ballast quantities
and costs that would be necessary to compensate for the lack of fine grading. See DuPont
Opening WP “Track Construction Costs errata.xls,” Tab “Track Quantity Calculator,” Cells C99
to D102.

DuPont contends that the Trestle Hollow Project finish grading cost is included in its
earthwork unit cost. However, the Trestle Hollow Project documents are for a lump sum bid,
and do not clearly show whether fine grading was included in the earthwork costs for the project.
Moreover, as NS previously demonstrated, the small, isolated Trestle Hollow Project is not

representative and cannot be used as a reliable basis for extrapolating the costs that would be

128 See NS Reply WPs “NS Reply Fine Grading_1.PDF” and NS Reply Fine Grading_2.PDF.”
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incurred to construct a 7000-plus route mile rail network such as the DRR. See supra IlI-F-2 to
I1I-F-2-a. While NS agrees that some construction projects to include this cost with earthwork,
R.S. Means uses a separate cost line item to develop the earthwork unit cost. DuPont did not use
this specific R.S. Means line item to develop its unit cost. NS’s Engineering Experts calculated a
unit cost for fine grading using R.S. Means. NS’s Engineering Experts determined the quantity
of fine grading needed using DuPont’s specifications for the dimensions and parameters of
single- and double-track roadbed. NS calculated a total cost for fine grading using the R.S.
Means unit cost for finish grading of $0.42/CY and the area to be fine graded. They then used
the total amount of earthwork on the DRR to determine a unit cost of $0.11 per cubic yard of
earthwork. NS then added this to the unit cost for each earthwork type.129

(vi)  Swell

DuPont also failed to include any adjustment in earthwork unit costs or quantities for
swell or shrinkage of material during excavation, hauling, and compaction. In order for
embankments to properly support loads sustained from train traffic, soil particles in each lift
must be packed tightly using mechanical compaction. The process of excavating, hauling, and
backfilling material involves three soil states: bank, loose, and compacted (or embanked), each
having a different density. Bank material has a medium density and is generally defined as
undisturbed earth. Loose material is defined as soil or earth within a hauling vehicle or
unconsolidated pile on an embankment (not compacted) and is the least dense soil state.
Compacted or embanked material is the most dense, even more tightly compacted than original

banked soil. To accurately estimate the cost of excavating, hauling, and constructing a roadway

NS Reply WP “DRR Open Grading errata NS Reply.xlsx” Tab “Finish Grading.”
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embankment, these different soil densities for each phase of the process must be taken into
consideration using swell and shrinkage factors.

To quantify equivalent volumes for the three different soil states with varying soil
densities, NS’s Engineering Experts applied swell and shrinkage factors to the base unit cost of
Common Earth-Adverse, Loose Rock, Loose Rock Adverse, Solid Rock, and Solid Rock-
Adverse. When discussing earthwork, Bank Cubic Yard ("BCY") is the base unit (referring to
the soil state and density of undisturbed material), which matches the ICC Engineering Reports.
The following method was used to apply shrinkage and swell factors: BCY Material is
excavated, and in the process unconsolidated (decrease in density); then hauled as Loose Cubic
Yard (“LCY”); and then compacted to Embankment Cubic Yard (“ECY”) (increase in density).
NS’s Engineering Experts used typical soil volume conversion factors used to construct the
earthwork unit costs, taken from Ringwald’s “Means Heavy Construction Handbook” >

Table III-F-12

Common Ex. - Adverse Swell &
Shrinkage Factor:

BCY to BCY 1.00
LCY to BCY 1.25
ECY to BCY 0.90
Loose Rock Swell & Shrinkage
Factor:

BCY to BCY 1.00
LCY to BCY 1.35
ECY to BCY  0.90
Solid Rock Swell Factor:

BCY to BCY 1.00
LCY to BCY 1.50
ECY to BCY 1.30

Y NS Reply WP “Swell and Shrinkage — Ringwald, Means heavy Construction Handbook.pdf.”
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It is important to note that blasted solid rock material is never able to consolidate as
tightly or densely after excavation. This lesser compaction is reflected in the lower shrinkage
factor for solid rock material from ECY to BCY.

An example calculation utilizing swell and shrinkage factors is as follows:

10 CY of Loose Rock earthwork =10 BCY Excavated

10 BCY X (1.35LCY /1 BCY) = 13.5 LCY Hauled

10 BCY X (.90 ECY | 1 BCY) = 9 ECY Compacted
The three units utilized in the above methodology correspond with applicable equipment unit
costs used by R.S. Means, but applied incorrectly by DuPont to calculate earthwork estimates.
For example, R.S. Means lists the cost per unit for a 22 CY hauler as dollars per loose cubic yard
(“LCY”) and not bank cubic yards (“BCY”). The density difference for these two types of
materials is 25% for Adverse Common Earth Quantities (using the Ringwald 1.25 swell factor).
Swell and shrinkage factors are also explained within the R.S. Means text Building Sitework -
Site Preparation section, which illustrates how to construct a cost per Cubic Yard of material
from equipment and labor per pay item."*" By neglecting to factor swell and shrinkage into unit
costs applied to earthwork quantities, DuPont significantly underestimated the cost of
embankment construction for the DRR.*?> NS has corrected this error by modifying all of the
excavation unit cost to account for swell and shrinkage. See NS Reply WP “DRR Open Grading

errata NS Reply,” Tab “Unit Costs Modified,” Columns E to P.

1 NS Reply WP “RS Means Site Prep Worksheet — swell and shrinkage factor.pdf.”
132 As noted above, the effects of swell and shrinkage are accounted for in NS’s calculation of

unit costs for the affected activities (including loose rock excavation, adverse loose rock, and
solid rock excavation). See supra III-F-2-c-ii.
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® Subgrade Preparation

NS rejects DuPont failure to include cost for subgrade preparation, which includes water
for compaction and drying of wet material.

In some prior coal rate cases, the Board excluded water for compaction costs because the
railroad failed to provide evidence demonstrating the need for water for compaction. See, e.g.
CP&L, 7 S.T.B. at 84; Duke/NS, 7 S.T.B. at 179-180. However, the Board accepted water for
compaction in TMPA, where defendant provided YSDA Ecosystem Domain maps. TMPA I, 6
S.T.B. at 707. There is little doubt that water for compaction is widely used in transportation
construction projects.>> Construction techniques that are actually used are not a barrier to
entry—even if they were not used in the original construction. CP&L, 7 S.T.B. at 318 (silt
fences “modern construction technique” and not a barrier to entry). The Board’s prior emphasis
has been on the addition of water for compaction, primarily to arid soils typically encountered in
the west.”>* There has been an assumption in prior proceedings involving eastern carriers that
the east has sufficient water content and that no soil preparation is required.”®> This is a
simplistic over-generalization that is inconsistent with real-world construction experience, and it
is particularly inappropriate with respect to a SARR of the DRR’s geographical size and scope.
Soil moisture content varies widely, both with the geographic area and type of soil, and with the
season. DuPont has offered no evidence to support its gross assumption that subgrade
preparation using water for compaction or additional drying would not be needed in any area or

any season during the two-year construction of the topographically diverse and far-flung DRR

3 See, e. 8-> NS Reply WP “Wisconsin Transportation Bulletin — Compaction.pdf.”

BYTMPA I, 6 S.T.B. at 707; WFA I, STB ocket No. 42088, at 91; AEPCO 2011, STB Docket
No. 42113, at 97-98.

55 Duke/NS, 7 S.T.B. at 179-180.
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network. In the experience and opinion of NS’s Engineering Experts, any large-scale
construction project conducted year-round across the wide variety of soils and conditions the
builders of the DRR would encounter would require subgrade preparation, at a minimum for
properly placing and shaping the crown of the roadbed.

Soil compaction increases the strength of the soil, which increases the load-bearing
capacity of the soil and the stability of embankment slopes. It also reduces the potential for
volume change that could occur from soil settlement, swelling due to moisture content changes,
and frost heave.

Factors that affect compaction include soil type, particle size, compactive effort, and
moisture content. Moisture content plays a very important role in obtaining a desired
compaction. Water lubricates soil particles helping them slide into a denser position. Every soil
has an optimum moisture content (“OMC”) at which it is possible to obtain the maximum
compaction. Compaction is measured in terms of a soil’s dry unit weight, as measured in pounds
per cubic foot, and its moisture content. Moisture content is defined as the weight of water in the
soil divided by the weight of the solids in a given volume of soil. A typical compaction curve
will show the dry unit weight increases as the moisture content increases up to the OMC. The
dry density corresponding to the OMC is called the maximum dry density. Any increase in
moisture content beyond the optimum value tends to reduce the dry unit weight.

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,

the soil should have a moisture content in a range of +/- 4% of the optimum level."™®” If the soil

1% See NS Reply WP “NS Grading Spec.pdf.”

7 See NS Reply WP “NS Reply WP Compaction Standard Compaction Curve.pdf.”

III-F-88



PUBLIC VERSION

that is placed as fill does not have a natural moisture content within this range, a minimum of
95% compaction cannot be achieved without moisture conditioning. In this situation, reuse of
the soil as fill requires moisture conditioning.

Moisture conditioning involves adding water to the soil if it is too dry for compaction, or
drying the soil if it is too wet. Chemical additives can also be used to modify the properties of
the soil, but these methods would not be used in the DRR construction. Adding water involves
using a water truck to spray the soil lift, then compacting that soil. For fine-grained clays and
silts that don’t readily absorb water, the water usually must be mixed into the soil before
compacting. In addition to the need to add water when soils are dry, the ability to achieve
optimal moisture content to ensure proper compaction requires drying of soils through either the
addition of dry soil or acration.'®

NS’s Engineering Experts have studied the soil conditions along the DRR. The DRR is
located in 20 states and at least four physiographic provinces including the Appalachian
Highlands, Piedmont, Coastal Plain, Interior Low Plateaus, and Central Lowlands. See NS
Reply Exhibit [II-F-5 “DRR Physiographic Provinces” (discussing physiographic provinces).
Each of these physiographic provinces can be subdivided into multiple regions with differing
geology, climate, topography, vegetation, and other characteristics that shape the landforms and
influence the soil types and moisture conditions. See NS Reply WP “DRR_Geo_Loc.pdf” for
map of soil conditions throughout the DRR system.

Attempting to characterize the soil moisture conditions on such a large-scale, regional

basis is difficult. The compaction characteristics of a particular soil are typically evaluated at a

very local basis as soil conditions can vary dramatically over short distances and with depth.

8 See NS Reply WP “Wisconsin Transportation Bulletin — Compaction.pdf.”
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Information sources that characterize soils on a state or physiographic province scale do not
exist.

The Natural Resource Conservation Service (“NRCS”), part of the United States
Department of Agriculture, has compiled detailed soil information for local areas in much of the
United States. Although developed primarily for agricultural pusrposes, the data includes
engineering properties, construction suitability features, and other data.

NS’s Engineering Experts used two NRCS resources to estimate general soil conditions
along the DRR; the Soil Climate Analysis Network (“SCAN”) and the Web Soil Survey
(“WSS”).

The SCAN system collects soil moisture, precipitation, and other climatic information at
specific stations across the U.S. and makes it available in real-time over a website.'* Within
most states traversed by the DRR, NS has identified at least one SCAN station near the
alignment. The SCAN station identification number is presented in table format, along with
moisture content values at 20 and 40 inches depth. See NS Reply WP “DRR Soil Moisture
Content R1.xls.” The moisture contents represent the average natural moisture content (“NMC”)
of the soil for the 2011 calendar year, or the 2010 calendar year if data were incomplete for 2011.
These NMC values are applicable to soil at the specific SCAN station.

NS’s Engineering Experts used NMCs from the SCAN data to compare moisture contents
obtained from the WSS. The WSS generates soil maps for areas less than 10,000 acres.

Individual soil units may cover a few acres or less. Each WSS webpage shows a soil map,

19 http://www.wcc.nrcs.usda.gov/scan/.
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individual soil units, and the available physical properties of the s0il.'* These soil maps were
overlayed on the DRR route to determine the soil and moisture content for the DRR segments.

Two water content values are given in the WSS. These values represent a dry condition
(15-bar) and a wet condition (1/3-bar).!"! The water content data from the NRCS are determined
using different test methods than the water content used for soil compaction evaluation.
However, in the opinion of NS’s Engineering Experts, the NRCS data provides a reasonable
representation of the natural moisture content for preliminary analysis.

NS has developed a Table showing the NMC estimated from NS’s comparison of the
SCAN and WSS data. See NS Reply WP “DRR Soil Moisture Content R1.xls.” Estimated
maximum dry densities and OMC values for the predominant soil types are also shown in the
workpaper. These values were taken from correlations in Table 9.7 of the Civil Engineering
Reference Manual by M.R. Lindeburg, 6th ed., 1992. The difference between the OMC and the
NMC indicates whether the soil may be dryer or wetter than optimal. If the soil is shown to be
dryer than optimum, the quantity of water that needs to be added to achieve 95 percent
compaction is calculated and shown in the right-most column.

The results of NS’s analysis indicate that the majority of the soils along the DRR
alignment are wetter than optimum, and consequently would require drying before suitable

compaction can be achieved. As discussed below, NS’s Engineering Experts applied a drying

140 http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm.

'*! Free water or gravitational water will drain from a soil until the soil water potential reaches -
1/3 bar. This is called field capacity. Gravitational water is not considered available to plants
because it is in the soil only 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.
http://www.swac.umn.edu/classes/so0il2125/doc/s7chp3.htm
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cost only to those soil areas where it would be most needed. Of the 38 major soil types listed in
the Table, only five are drier than optimum and thus require water to be added. The other 33 soil
types traversed by the DRR would not require water for compaction.

For the 33 soil types that have NMC values above optimum, 15 have NMCs within 4
percent of optimum. Adequate compaction of these soils is possible with little to no moisture
conditioning. For the remaining 18 soil types, significant drying is required. To dry the soil
after it is excavated; it must be spread and scarified by discing or blading. Repeated discing or
blading cycles are required until enough 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, and potential construction delays while waiting for the soil to dry.

NS Engineering experts evaluated the locations of the soil monitoring stations and sorted
DRR segments based on proximity to stations. ICC Val report maps, NS maps and DRR route
maps were all used to assign each route segment a moisture content level based on the closest
monitoring station within each state.'** Based on the detailed soil analysis, NS has determined
that approximately 124 million cubic yards of earthwork material will require some drying and
the approximately 12 million cubic yards will require water for compaction. These represent
approximately 21 and 2 percent of the DRR total earthwork volumes.!*

DuPont did not allow for either drying soil that has a higher moisture content than needed
for compaction or applying water to soil that has a lower moisture content than that needed for

compaction. DuPont bases its position on the atypical experience of the Trestle Hollow Project

where the soil boring reports indicate the existing soil had an optimum moisture content needed

2NS Reply Workpaper “WP 1II-F-2 DRR Open Grading errata NS Response.xIsx,” Tab
“Subgrade Preparation.”

143 1d.
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for compaction. See supra III-F-2 for NS’s discussion of the reasons the Trestle Hollow costs
are inapplicable to this case.

The R.S. Means cost, before any distorting manipulation by DuPont, correctly includes
the cost of loading, transporting, and distributing the water in the roadbed material. The primary
portion of the roadbed that requires water for compaction is the top 18 to 24 inches of the
embankment. This is considered the crown of the roadbed, which must be placed correctly and
shaped to the typical section proposed by DuPont for the application of sub-ballast. NS’s
Engineering Experts have conservatively applied water for compaction based on the R.S. Means
cost data only to the top portion of the roadbed consisting of only 20% of the total common
excavation and borrow material quantities.'

DuPont did not apply a cost for drying wet material. For the soil material with a moisture
content too high for proper compaction, NS’s Engineering Experts have developed a soil drying
unit cost from R.S. Means items. NS used from the B-84 Crew an operator and tractor (same as
the crew used for clearing) and added a Disc Harrow Attachment for a total cost of $840.44/day.
NS assumed a production rate of 4,000 CY/ day, which is the production rate of 8 scrapers (530
CY/day each). This is a unit cost $0.21/CY and NS has applied this cost to each CY of Common
Excavation and borrow used in the areas with soil that is too wet.'¥

(2 Total Earthwork Cost
The adjustments described above increase the costs associated with total earthwork,
(including additional land purchases), for the DRR to a total of $8,862 million, an increase of

$4,893 million.

144 NS Reply WP “Railroad_Engineering_William Hay-Water and Compaction.PDF” at 306,
section 11.

"5 NS Reply WP “DRR Open Grading errata_NS Reply.xIsx” Tab “Subgrade_Preparation.”
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€. Drainage
i. Lateral Drainage

NS accepts DuPont’s use of the ICC Engineering Reports to quantify lateral drainage

needed for the DRR route and its proposed unit costs.
i, Yard Drainage

NS’s Engineering Experts determined that DuPont did not include sufficient cost
estimates for yard drainage structures and only included a cost of $28.7 million for catch basins
and drainage pipes for their proposed six large hump yards'* Proper drainage is required at all
yards to ensure continuous revenue service through weather events and to prevent facility
damage from, for example, flooding and or washouts.

Based on recent NS yard construction, see NS Reply WP “NS Yard Drainage Calc.xls,”
NS’s Engineering Experts formulated a unit cost of $16.66 per linear foot of yard track for
drainage structures.'*’” This unit cost was derived using bid cost data from new construction of
drainage infrastructure at the recently expanded NS Bellevue yard in Ohio. The Bellevue Yard is
a fairly typical large yard on the NS system, and yard drainage units costs for a recent project
should be representative of costs the DRR would incur to install proper drainage infrastructure at
its yards. NS’s Engineering Experts divided total drainage costs at the Bellevue Yard by the
approximate length of new track constructed to produce a cost per linear track foot. Typical
items included in the yard drainage system estimate consist of multi-diameter drainage pipe,

catch basins, and excavation and construction costs.

14 See DuPont Opening I11-F-18.

147 See NS Reply WP “NS Bellevue Class Yard Drainage.pdf”; “NS Bellevue Drainage Unit
Costs.pdf.”
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To estimate the cost of yard drainage for the DRR system NS’S Engineering Experts
applied the $16.66 per linear foot of yard track to the total combined yard track length. The
total estimated cost of drainage infrastructure along the DRR yards calculated using the above
method totaled $132,459,803 along 1,505.83 miles of new yard track.'®®

f. Culverts

NS rejects DuPont’s proffered culvert costs and quantities.

i Culvert Unit Costs
NS rejects DuPont’s culvert unit cost estimates because those estimates either omitted or
incorrectly applied costs associated with the installation of culverts. DuPont also made many
calculation errors in their worksheets.
DuPont posited in its narrative that the DRR will have Aluminized Corrugated Metal
Pipe (“CMP”) culverts in all locations on the lines of the DRR having culverts, as identified in

the NS culvert list.**

That culvert list, however, includes a variety of circular and box shapes of
culverts that use a variety of materials, as appropriate for each site."”® The different shapes and
variety of culvert materials have different hydraulic characteristics. In specifying only a single
pipe material for the DRR, DuPont failed to account for the varying flow characteristics of the
existing culverts and understated the culvert requirements for the DRR. Although accepting
DuPont’s CMP culvert specification, NS’s Engineering Experts corrected DuPont’s hydraulic

flow oversight by sizing each new DRR culvert to match the hydraulic capabilities of the

existing NS culverts. For culvert costs, DuPont confused its own specification for the type of

18 See NS Reply WP “NS Bellevue Class Yard Drainage.pdf”; “NS Bellevue Drainage Unit
Costs.pdf.”

149 See DuPont Opening III-F-20.

BINS Reply WP “Culvert Construction Costs errata_NS Reply.xlsx,” Tab “Active.”
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CMP deployed for the DRR. Its price quote from ConTech for CMP unit prices are for
Aluminized Steel CMPs, not the Aluminum CMP called for in its narrative. Aluminized Steel

CMP s less costly than Aluminum CMP.">* The website metalprices.com (last visited November

26, 2012) listed a monthly average spot price of $1,930/ton for aluminum in November, 2012,

while the website worldsteelprices.com (last visited November 26, 2012) listed a spot price of

$717/ton for steel in the month of October, 2012. This shows aluminum CMP’s raw material
cost is about 2.7 more costly than steel CMP. Fither is adequate for use on the DRR and NS’s
Engineering Experts accept the use of lower cost Aluminized Steel CMP. However, DuPont
used the lighter weights of Aluminum CMP for material transportation cost instead of the heavier

152 thus

Aluminized Steel CMP weights that are the basis of the ConTech haulage quote,
understating transportation costs. See DuPont Opening WP “Culvert Construction Costs
errata.xls,” Tab “Unit Costs,” Cells B50 to J59. An example of this error is that 24” Aluminum
CMP has a weight of 10.8 lbs/Foot while 24” Aluminized Steel has a weight of 33 1bs/Foot for
same pipe gauge. DuPont also uses the wrong 48” and 120” aluminized CMP weight per lineal
foot. Based on the 48” and 120” aluminized CMP price chart from DuPont opening workpaper

“Contech Pricing.pdf. the gauge number should be 12 and 10 respectively. However, DuPont

uses gauge number 10 and gauge 8 for the 48” and 120” aluminum CMP on the pipe weight. NS

has corrected this error.™>

! See NS Reply WP “Contech_Pricing.odf” and “Contech_CMP_Stnd._Specification.pdf.”

2 DyPont Opening WP “Contech Pricing.pdf.”

3 See NS Reply WP “Culvert Construction Costs errataNS_Reply.xIsx,” Tab “Unit Costs,”
Cells I51 to 159.
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Transportation costs are a constant $0.035/ton-mile, without regard for the type of culvert
material, so transportation cost is purely a function of weight.15 * The weight ratio between the
two CMP types is 0.33. Because transportation costs are determined by weight, the Aluminum
CMP haulage would cost one third the price of Aluminized Steel CMP. To summarize, NS
accepts DuPont’s unit cost for Aluminized Steel CMP. NS rejects DuPont’s calculation of
haulage charges and increases them by nearly a factor of three to reflect the correct weight of
Aluminized Steel CMP.">

NS rejects DuPont’s unit cost for bedding material. DuPont used a bedding material unit
cost from the inapposite Trestle Hollow Project. As demonstrated, unit costs from the Trestle
Hollow Project are not representative of the costs the DRR would incur. See supra I11-F-2-d-(i).
Therefore, NS’s Engineering Experts applied the R.S. Means unit cost of $35.13/CY for bedding
material >
NS accepts the R.S. Means unit costs for excavation and trench backfill that DuPont used
in its Opening Evidence.

ii. Culvert Installation Plans

DuPont incorrectly calculated culvert installation quantities. Specifically, the culvert
installation plan in DuPont’s Opening Evidence and DuPont’s workpapers for trench dimensions
are conflicting and confused. In its Opening Evidence, DuPont states that “the trench for the

CMP is excavated one foot wider on each side than the culvert width. The bottom of the

excavation is covered with an average depth of 12” of crushed stone bedding material to act as a

'>* DuPont Opening Errata III-F-27.

133 See NS Reply WP “Culvert Construction Costs errata NS_Reply.xlsx,” Tab “Unit Costs,”
Cells M51 to M59.

16 NS Reply WP “RSMEANS Bedding Unit Price.pdf.”
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foundation and cushion for the culvert.”™>’ DuPont’s culvert spreadsheet, in contrast, used trench
widths that varied from culvert-width-plus-one-foot to culvert-width-plus-two—feet.15 ® NS
accepts DuPont’s stated specification of a trench width of two feet wider than the culvert width,
one foot wider on each side than the culvert width, as described in DuPont’s narrative evidence.
NS rejects the unsupported, unexplained, and inconsistent use of narrower widths for some
culverts used in DuPont’s workpapers. DuPont did not consider the space between multiple
barrels necessary to allow efficient Operation and selection of compaction equipment. NS
applied the recommended minimum spacing between pipes on multiple barrels with different
sizes of culvert pipe from National Corrugated Steel Pipe Association Installation Manual.'>
DuPont’s plan does not specify a trench depth. Without any explanation, or support,
DuPont’s culvert spreadsheet applied trench depths that varied from culvert height plus one foot
to culvert height plus two feet. NS accepts DuPont’s specified trench height of two feet higher
than the culvert height. In summary, the culvert trench will be excavated with dimensions one
foot wider on each side than the culvert width, a foot below the flow line of the culvert, and a
foot above the top of the pipe for cover. The culvert trench on multiple barrels will be excavated
with dimensions one foot offset from the side of culverts plus the minimum spacing between the

culverts plus culvert widths, a foot below the flow line of the culvert, and a foot above the top of

the pipe for cover. NS’s Reply Evidence corrects the trench excavation quantities to reflect the

correct trench dimensions.'®

57 DuPont Opening Errata HI-F-19.

B8NS Reply WP “Culvert Pipe Trench by DuPont.pdf.”

NS Reply WP “NCSPA Installation Manual.pdf.”

;?’SSegfljS Reply WPs “Culvert Pipe Trench by NS.pdf” and “Multi Barrels Min Spacing By
pdf.
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For-culvert bedding, DuPont’s Narrative states “[t]he bottom of the excavation is covered
with an average depth of 12” of crushed stone bedding material to act as a foundation and
cushion for the culvert, providing a means for transferring the load into the ground below the
culvert as well as a level surface.” DuPont Opening I11-F-19. DuPont’s spreadsheet, however,
failed to provide enough bedding material to cover the bottom of the specified culvert width.'!
As described above, DuPont’s Opening Evidence specifies a trench width of two feet (one foot
on each side of the culvert pipe) plus the culvert width. The bedding has to cover the bottom of
the trench, so it must be sized consistent with the trench specification of two feet plus the width
of the pipe for a single culvert and providing minimum spacings between pipes for multiple
culverts. DuPont erroneously calculated the bedding area based only on the culvert width-plus-
one-foot, thereby understating the required amount of bedding material.

DuPont also understated the height of required bedding material by erroneously stopping
the bedding material at the flow line at the bottom of the culvert. Bedding material must go to
the pipe springline (middle of pipe height).'®® This is standard industry practice, for two reasons.
One reason is that this level of bedding is necessary for complete load transfer to the bedding
material. The second reason is that earthen backfill material is hard to compact under the pipe
between the springline and the flow line while crushed stone, because of its added weight,
naturally fills any voids. The material DuPont proposed to use for the trench backfill is from the
excavation obtained on site and will be highly heterogeneous, not the select material typically
used for backfill. With only a one-foot gap between the trench wall and the pipe, only very small

compaction equipment can be used. This equipment is far less powerful than the rollers and

1! See DuPont Opening WP “Culvert Construction Costs errata.xls,” Tab “Unit Costs,” Cells

E21 to E31.

12 NS Reply WP “Culvert Pipe Trench by NS.pdf.
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sheepfoots used for the roadbed and cannot achieve the needed compaction on DuPont’s backfill
material. Therefore, bedding material (easily compacted) should be used in the more difficult
parts of the trench. NS has calculated the correct quantity of bedding needed.'®?

DuPont incorrectly calculated trench backfill quantity with the same trench dimension
errors as on the previous items. As a check, the bedding quantity should be the exact same as the
backfill quantity. This is because the pipe will be in the exact center of trench and the bedding
goes from the bottom of the trench to the springline (middle) of the pipe while the backfill goes
from the springline to the top of the trench.'® NS calculated the correct quantity of trench
backfill accordingly.'®®

ii. Culvert Quantities

NS’s Engineering Experts reject a number of DuPont’s culvert quantities. NS’s
Engineering Experts also reject DuPont’s substitution of culverts for bridges as infeasible in
many instances.

There are a number of critical shortcomings with DuPont’s proposed DRR culvert
inventories. For culverts smaller than 10 feet wide, DuPont proposes replacing all culverts, no
matter the existing material or shape, with CMP culverts. DuPont’s Opening Evidence also
seeks to convert approximately 1,500 bridges that are 20° or shorter to CMP culverts.

Approximately 300 of these 1,500 bridges (22% of the total) are bridges over automobile roads

that could not be converted to CMP culverts. This error is addressed separately, in the Bridges

1 NS Reply WP “Culvert Construction Costs errata_NS_Reply.xlsx,” Tab “Unit Costs,” Cells
E21 to E31.

1% NS Reply WP “Culvert Pipe Trench by NS.pdf.”

199 NS Reply WP “Culvert Construction Costs errata_NS_Reply.xlsx,” Tab “Unit Costs,” Cells
L.21 to L31.
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section of this evidence. See infra III-F-5. Approximately 1,170 of the shorter bridges (78% of
total) that DuPont proposes to convert to CMP culverts are concrete box culverts and circular
storm sewers, with the balance being arches and various types of conventional bridges (beam,
deck, and trestle). DuPont’s attempted conversion of these bridges and culverts to CMP culverts

166 A critical component of hydraulic design is that the flow capacity of a

is riddled with errors.
replacement CMP culvert must equal the flow capacity of the existing culvert or bridge. If not,
the DRR would be exposed to a substantial risk of flooding and a wash out of the entire roadbed
due to the water backing up behind the entrance to the culvert.

One example of DuPont’s errors is its proposed replacement of the large box culverts on
the Pittsburgh Division. At NS mile post 235.32, DuPont proposes replacing a 12' x 6' high box
culvert over the Juniata River with a 108” (9 foot) CMP culvert. To accommodate the track
structure above, a replacement culvert must be the same height as the existing culvert. In this
example, a nine-foot CMP culvert would be far too high, likely extending into the ballast or
possibly even higher than the top of the rail.'”” The replacement culvert cannot be lower than the
existing culvert without extensive stream modifications. Likewise, the track profile cannot be
raised without extensive earthwork modifications. Neither of these physical limitations has been
addressed by DuPont.

DuPont’s mistaken assignment of culvert sizes results in real world absurdities. The

below picture shows an eight foot tall culvert at MP 788.77 in the Alabama Division. Defying

1% See NS Reply WP “Culvert_Field_Pictures.pdf.”

17 NS Reply WP “Culvert XSection Drawing 1.pdf.”
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engineering common sense, DuPont proposed to install a 24 inch diameter culvert at this same

. 168
location ™

Figure I1I-F-1
MP 788.77, Alabama Division

NS calculated the number of CMP culverts needed to replace the bridges and large box
culverts using the standard flow velocity equations that consider the existing and proposed pipe’s
material composition and the slope necessary to generate the minimum velocity. For the small
percentage of bridges and culverts that are very deep, NS assumed flow area as width times the
height (width and height are equal in a circular pipe). Most of NS’s existing large culverts and

bridges carry large flows of 200 CES — 1.000 CFS, with many carrying flow of 1,000 to 2,000

' See NS Reply WP “8 Foot Culvert at MP 788.77” and NS Reply WP “Culvert Construction
Cost NS Reply.xls,” Tab “Active.” Line 41 (specifically, cells AA41 and AB41).
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CFS. In comparison, one 120” CMP culvert (10 feet in diameter) at a slope of 0.1% can carry
about 284 CFS.'® Most of the culverts and bridges that DuPont proposed to replace will need to
be replaced with multiple barrels (3-7 pipes) CMPs in order to provide at least the equivalent
flow capacity of the existing structures..

Bridges spanning high over waterways cannot be replaced by culverts, particularly on the
narrow DRR rights of way. Ata 1.5 to 1 side slope, the DRR roadbed would extend beyond its
100 foot right of way boundaries if the bridge to be replaced is more than 27 feet above the flow
line of the culvert to base of rail in single track, and more than 23 feet above the flow line of the
culvert in double track. Also, the DRR roadbed would extend beyond its 75 foot right of way
boundaries if the bridge to be replaced is more than 19 feet above the flow line of the culvert to
base of rail in single track.'™

As shown in NS’s workpapers, replacing the bridges and box culverts with CMP carrying
the equivalent flow is a more expensive option than using a simple span bridge.'”" NS’s
Engineering Experts calculated both the cost of replacing bridges and box culverts with CMP
culverts and replacing them in kind. When the cost of replacing with CMP exceeded the cost of
replacement in kind, NS rejected the replacement with CMP and included costs for replacement
in kind. DuPont also committed a significant calculation error in addressing culverts less than

10-feet wide that converted each and every NS box culvert into a single 24” CMP culvert, no

'%.Q = (1.49/0.24) x {((10/2)"2)xP1} x {((10/2)"2)xPT)/(2xPIx(10/2))}"0.67 x (0.001"0.5) = 284
CFS. [Manning’s Eq.: Flow(Q) = (1.49/n) x Area x (Hyd.Rad. "0.67) x (Slope”0.5)]; NS Reply
WP “Culvert Construction Costs errata NS_Reply.xlsx,” Tab “IHB.”

"7 NS Reply WPs “100 ft ROW Single ML.pdf” “100 ft ROW Double ML.pdf”and <75 ft ROW
Single ML.pdf.”

"I'NS Reply WP “Culvert Construction Costs errata_NS_Reply.xlsx,” Tab “20ft<Bridges Rev.,”
Columns CS and CT.
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matter the size of the box culvert. For example, DuPont converted the 96” x 96” concrete box
culvert at mile post 788.77 on NS’s “Alabama” Division to a single 24” CMP culvert. The
cross-sectional area of the 96” box culvert is 20 times larger than that of the proposed 24” CMP
culvert. The price comparison is $174.39/LF for the 96” CMP culvert to $30.61/LF for the 24”
CMP culvert. NS’s Engineering Experts corrected this spreadsheet error by using the CMP
culvert size that is equivalent to the box culvert it would replace, which is necessary to prevent
flooding/washouts.'”

DuPont further erred in assuming that a CMP culvert of the same diameter as a reinforced
concrete pipe (“RCP”), ductile iron, or other material pipe, would carry the same flow. This is
incorrect: a CMP’s corrugations cause turbulence in the flow that reduces the flow volume
capacity of a CMP culvert. The same size and shape RCP carries approximately two times the
volume as a CMP can carry. So two CMP culverts of the same size and shape would be needed
to replace a single RCP. This is demonstrated by the Manning’s flow equation,'” which is used
throughout the design industry to calculate flow in a pipe. This equation has been in use since
the 1890s and is based on the area of the pipe, the wetted perimeter of the pipe, slope of pipe,
and the friction coefficient used in Manning’s equation. The rougher the material, the higher the
friction coefficient. And, the higher the friction coefficient value, the lower the flow capacity of
the pipe. Therefore, a CMP with a substantially higher friction coefficient will have a much

lower flow capacity than RCP or other alternatives.'”*

172 See NS Reply WP “Culvert XSection Drawing 2.pdf.”
7> Manning’s Eq.: Flow(Q) = (1.49/n) x Area x (Hyd.Rad. %0.67) x (Slope”0.5).

174 NS Reply WP “WP III-F.2-d.iii. Roughness coefficient.pdf.”
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Sound engineering practices require that if the hydraulic conditions of an existing culvert
are unknown, the replacement culvert should have capacity to carry at least the same flow as the
existing culvert. Anything less could restrict the flow and put the railroad and adjacent
landowners at risk of flooding or washing out the railroad roadbed.

NS’s Engineering Experts have determined that a reasonable simplification to determine
flow of the existing pipe is to assume the pipe is flowing full and the slopes for the existing and
proposed culverts are based on the minimum velocity needed to keep the pipe clean. This
minimum velocity is 3 feet per second pipe flow velocity and is a function of pipe size, shape
and material. 1" The Manning’s velocity equation is used to determine the minimum slope of
each culvert necessary to maintain a minimum flow velocity of 3 feet/second. CMP’s friction
coefficient values range from 0.024 to 0.028.'™ NS assumed a conservative friction coefficient
of 0.024 for CMPs in its calculations. Concrete, steel, cast iron, ductile iron, and smooth plastic
pipe’s friction coefficient values range from 0.011 to 0.013. NS has used an average friction
coefficient of 0.012 for all non-CMP. NS’s Engineering Experts used these assumptions, the
Manning’s flow equation and the existing pipes’ physical propertie;s (size, shape, and the
coefficient of friction) to determine existing culverts flow capacities.177 For each culvert, NS
then determined the equivalent number of CMPs needed to achieve the same flow. Because the

top of a culvert pipe is typically placed at the calculated flood level, the proposed replacement

7> NS Reply WP “WP II-F.2-d._Lindeburg_Minimum_Pipe Velocity.pdf.”
176 NS Reply WP “Roughness coefficient.pdf.”

TNS Reply WP “Culvert Construction Costs errata NS Reply.xlsx,” “Active,” Cells M1 to N3,
Columns T and U.
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pipes must be the same height as the existing pipe to ensure pipes are flowing full. NS has
revised the culvert spreadsheet to calculate the additional pipe quantity.'”®

In addition, DuPont erroneously excluded culverts less than 20’ in length, reasoning that
such culverts could not span the full width of the roadbed. This rationale is based on a mistaken
understanding of the function and use of 20-foot culverts. The shorter pipes are used to extend
existing pipes. Extensions are needed when NS widens its roadbed to modern dimensions. For
example on the Alabama division, at mile post 730.10, there are three entries, named sections 1,
2, and 3. They are all 36” with the middle pipe having a length of 60’ and the sections having
lengths of 20 and 10°. At this location there are not three separate culverts, but one culvert
totaling 90’ made up of three pipe segments, one 60’ and two extensions of 10’ and 20’. NS has
corrected DuPont’s erroneous exclusion of culvert segments shorter than 20 feet, and included
those extensions in the total quantities.'”

Finally, DuPont further erred by confusing the spreadsheet column with the number of
sections of a pipe (this is a pipe and its extensions) with the number of barrels in a culvert
system. Culvert systems with multiple barrels list each barrel separately. For example, on the
Alabama division, at mile post 4.9, there are six culverts, each 60 feet in diameter and 60 feet in
length. Here, DuPont’s spreadsheet correctly accounted for the total length of 360 feet for the
six-barrel culvert. Elsewhere on the Alabama division, at mile post 753.23, there is a 24” culvert

with two extensions, each 24” in diameter. DuPont mistakenly dropped the quantities for the

extensions as discussed above, but then multiplied the original culvert (which is section 2) length

178 NS Reply WP “Culvert Construction Costs errata_ NS Reply.xlsx,” Tab “Active,” Column
AF.

17 NS Reply WP “Culvert Construction Costs errata_NS Reply.xlsx,” Tab “Active,” Column
AK.
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by two, presumably assuming a two barrel culvert at this location. Though correcting DuPont’s
error decreases the quantity of pipe and therefore reduces its cost, NS has fixed these errors
throughout the spreadsheet.180

DuPont failed to provide culvert inlet protection during construction. Silt fences are cost-
effective culvert protection devices. Silt fence should be located at the inlet to storm sewer
culverts to prevent sediment entering, accumulating in and being transferred by a culvert and the
associated drainage system prior to permanent stabilization of a disturbed project area. NS’s
Engineering Experts have used an average of 100 LF silt fence around each culvert inlet on
either single or multi barrels condition.'® The total cost of providing silt fences at culvert outlets
is $3,360,973.'%

iv.  Total Culvert Costs

NS has determined the cost of culverts to be approximately $800 million, rather than the

$415 million calculated by DuPont.
g Other

i. Sideslopes

NS accepts DuPont’s average sideslope ratio of 1.5:1.
ii. Ditches
NS accepts DuPont’s specifications of side ditches in trapezoidal sections with cuts two

feet wide and two feet deep for all locations.

180 NS Reply WPs “Culvert XSection Drawing 4.pdf”; see also “Culvert XSection Drawing
5.pdf” to Culvert XSection Drawing 13.pdf.”

'8! See NS Reply WP “Silt Fence at Culvert.pdf”; “Silt Fence at Multi Barrels.pdf.”

182 See NS Reply WP “Silt Fence unit cost.pdf”; “Culvert Construction Costs errata_NS
_Reply.xlsx” Tab “Silt Fence.”
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iii. Retaining Walls

NS rejects DuPont’s retaining wall quantities. Retaining wall quantities for the DRR
were extracted from the ICC Engineering Reports. The ICC Engineering Reports include cubic
yards of masonry, timber walls, and walls made from timber ties and pilings under the category
“Protection of Roadway” included in Account 3, Grading. Rather than construct masonry or
timber retaining walls, DuPont proposed to use gabions (galvanized steel mesh boxes filled with
rock) for all of its retaining walls.

DuPont replaced the cubic yards of Masonry wall with equal cubic yards of gabion wall.
It also replaced the computed square yards of face of timber and tie retaining walls with the
equivalent exposed face of gabions. DuPont replaced timber piling walls with untreated timber
piles.

NS accepts the use of gabions for retaining walls, but rejects the quantities determined by
DuPont. The Complainant’s evidence also failed to include any costs for preparation of the
foundation area of the walls, and failed to account for the increased wall heights that would
result from increased roadbed width. NS also rejects DuPont’s use of untreated timber piles for
timber piling walls.

Both masonry walls and gabion walls are gravity structures. However, masonry walls
have a greater weight by volume than do gabions, which are filled with loose rock and have a
significant volume of void space. Therefore, it is incorrect to assume that a given volume of
masonry wall can be replaced by an equivalent volume of gabion wall. NS Reply workpaper
“Gabion_Wall_Conversion.pdf” indicates the required cross section of gabion wall necessary.

Gabions were originally developed in Italy by the Maccaferri Company, which is now a

major supplier of gabions throughout the world. Their design guidelines indicate that the first
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layer of gabions in a wall must be sunk into the foundation area by a depth of either one half
gabion or one full gabion, based on wall height.183 The average gabion wall is nine feet high.184

In its Opening Evidence, DuPont posited that the roadbed width will increase by 5 feet
for single track and 7 feet for double track (based on proposed 15’ track centers) on fills.

DuPont also indicated that the roadbed in cuts will increase by 17’ for single track and 19’ for
double track. Measuring from the center line of track this will move the break point of the
slope out an additional 2.5 feet for single track and an additional 3.5 feet for double track on fills
and will move the break point out 8.5 feet for single track and 9.5 feet for double track in cuts.
The effect this would have on retaining walls is very significant. Retaining walls are utilized
where there is not enough room to construct the typical roadbed section. An adjacent roadway,
building, stream or other obstacle encountered during construction may dictate the need for a
retaining wall. Widening the roadbed does not relieve or move the constraint of the obstacle
encountered. Therefore the retaining walls would need to be enlarged to accommodate the wider
roadbed.

For track on fill, using a 1.5 horizontal to 1 vertical sideslope, the widening of the
roadbed described above would have the effect of increasing the height of a retaining wall by
1.67 feet for single track and 2.33 feet for double track. For track in cut, the increase is
significantly greater; the height of a single track retaining wall increases by 5.67 feet and for

double track by 6.33 feet. Analysis of the proposed DRR construction indicates that of the

proposed 7,277 route miles, 3,185 (44%) are double or multiple track.'® Further, the increased

' See NS Reply WP “Maccaferri Gabion Description.pdf.”
"% NS Reply WP “Retaining_Wall_Description.pdf.”

153 NS Reply WP “DRR Open Grading errata_NS _Reply.xlsx,” Tab “Gabion Retaining Walls.”
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roadbed width not only increases the height of the retaining wall, but also lengthens the retaining
wall. In some cases that would bring new obstacles in the path of a roadway and require
additional roadbed support or additional retaining walls. The result is a greater force pushing on
the wall, an increased moment trying to overturn the wall and increased live loads due to modern
axle loadings (retaining walls for embankment support the railroad bed). 1t is standard route
design practice to balance cuts and fills, so it is reasonable to assume that half of the retaining
walls are in fill sections and half are in cut sections. Further, the DRR indicates that 44% of the
proposed route is double track. Based on these factors, the height of an average wall would
increase by 4.0 ft.

NS’s workpapers'™

clearly show the increased loading as they relate to height for a 1.5
horizontal to 1 vertical sideslope on retaining wall. This effect requires a much larger foundation
and a more substantial wall.

DuPont did not include the use of treated timber piles for timber piling walls. The
International Code Council, which is the source for most of the state building codes through
which the DRR is routed, requires either treated wood or wood of a species naturally resistant to

rot and insect attack to be used in ground contact.’®’

Using untreated wood in retaining walls
which support track or protect track from slides is a safety hazard that could cause a derailment.

NS’s Reply uses treated piles, which increases the cost of the piling to $48,311,609.'%

Gabion Quantities

1% See NS Reply WP “Active Components for Retaining Walls with Broken Slope Backfill
(from Civil Engineering Reference Manual, Sixth Edition, Michael R. Lindeburg, NS Reply WP
“Active Components for Retaining Walls with Broken Slope Backfill.pdf.”

187 See NS Reply WP “Treated Wood and the 2003 International Building Code.pdf.”

1% See NS Reply WP “DRR Open Grading errata_NS Reply.xlsx,” Tab “Other Items.”
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DuPont understated the quantity of gabion needed to build the retaining walls. DuPont
opts to replace the masonry and timber of the retaining walls in the ICC Engineering Reports

1% While this is feasible, DuPont does not properly calculate how much

with gabion walls.
gabion is needed to make the substitution. Specifically, where the ICC Engineering Reports list
masonry walls, DuPont substitutes only one cubic yard of gabion to replace one cubic yard of
masonry.”° However, the retaining power of a masonry gravity-type wall is based on weight,
not volume.

A cubic yard of gabion (a rectangular wire basket filled with small pieces of stone)
weighs significantly less than a cubic yard of masonry (larger chunks of stone kept together with
or without mortar). As a result, gabion has a significantly lower load-cartying capacity than
masonry. To substitute gabion for masonry, the weight of gabion used must equal the weight of
the masonry replaced. DuPont impropetly substituted gabions based only on volume. NS’s
Engineering Experts developed the proper volume conversion ratio below.

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 around the
right-of-way. The ICC Engineering Report lists examples of this material, including: blocks of
cut stone, cobbles, rubble, and (in some cases) concrete or brick. In the regions that DRR
traverses, the most common stone that could be used for masonry would be sandstone and soft-

to medium-density limestone.

19 See DuPont Opening WP “ICC_Engineering_Reports.pdf.”

0 DuPont Opening WP “DRR Open Grading errata.xlsx,” Tab “Other Items.”
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The 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. Incorporating all of these
factors produces 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 will weigh only 2,430
pounds.192

The quantity of gabion needed to replace all the masonry walls in the ICC Engineering
Reports is equal to the ratio between the weight of masonry that is being replaced and the weight

1% multiplied by the

of gabion that will be used to replace the masonry (slightly over 1.54:1),
total quantity of masonry being replaced. Design charts created by Maccaferri show that the
same type of calculation is used when substituting solid stone gabion basket unit weights for
broken stone gabion basket unit weights for gravity retaining walls."™* Applying these
calculations, NS’s Engineering Experts adjusted the required volume of gabion,'”

Similar to the masonry stone wall, DRR miscalculated the conversion for timber walls to

walls made of gabion baskets. NS agrees with DRR’s conversion of MBM (a unit of volume

equal to 1000 board feet) to square yards and agrees with the conversion of timber ties to square

1 See NS Reply WP “Retaining_Wall_Diagram.pdf” drawing “RET_WALL-1.”

192 See NS Reply WP “Maccaferri.pdf,” Section “Effective weight of a structure made up with
gabions.”

' This calculation is as follows: 3,753 + 2,430 = 1.54 . See NS Reply WP “DRR Open
Grading errata_NS Reply.xlsx,” Tab “Gabion Retaining Walls.”

4 NS Reply WP “Retaining_Wall_Description.pdf,” Section: Effective weight of a structure
made up with gabions, Table 2.

> NS Reply WP “Retaining_Wall_Diagram.pdf.”
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yards of wall, but disagrees with the conversion of square yards of timber or tie walls to cubic
yards of gabion wall.

DRR converted one square yard of timber wall to one cubic yard of gabion wall. This
conversion assumes that a square yard of exposed timber wall is interchangeable with the
exposed gabion surface. However, this assumption is only valid for very low height walls that
have only a single course of gabion baskets. The retaining walls actually in service along the
alignment clearly retain far more than one 3-foot high course of gabion.196 The Maccaferri
design guidelines indicate that even a 4.5-foot high wall includes a foundation course wider than
3.0 feet.

It is standard design practice to attempt to balance cuts and fills, so it is reasonable to
assume that half of the retaining walls on the DRR are in fill sections and half are in cut sections.
Further, the DRR indicates that 44% of the proposed route is double track. Based on these
factors, the height of an average wall would increase by 4.0 ft. For an average existing wall
height of 10 feet, measured from the ground line, a gabion wall requires 1.5 feet of foundation
depth, and, at a height to base ratio of 2.0, a base width of 5.75 feet. However, when this height
is increased by 4 feet to accommodate the proposed roadbed widths, a 14 ft gabion wall requires
3.0 feet of foundation depth, and a base width of 8.5 feet. These proportions are indicated in the
Maccaferri design guidelines. Thus, the increase in height caused by the proposed roadbed width
causes an increase in volume of gabion. Photos at various locations along the route indicate that

an average wall height of 10 feet is reasonable. For a wall height of 12 feet,'’ the cross section

1% See NS Reply WP “DRR Open Grading errata_NS _Reply.xlsx,” Tab “Gabion Retaining
Walls.”

197 Id.
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198 the cross section area is 93 ft, a 68% increase.

area is 55.5 ft*, for a wall height of 18 feet,
Based on the increases in volume caused by the conversion of masonry to gabions and the
increased height of wall required by the increased roadbed width, NS’s Engineering Experts
determined the cost of the gabions to be $822,385 ,741.1%°

If the average existing wall height of 10 feet is used, an equivalent length of all the
retaining wall can be determined. Using this length, a foundation excavation volume of
1,058,555 CY was determined. This quantity was added to the Common Excavation totals. >

These quantity adjustments, along with the use of treated piles described above, increase
the cost for retaining walls from $346,128,689 to $870,697,350. %"

iv. Rip Rap

NS rejects DuPont’s quantity of rip rap, but accepts the unit cost. DuPont missed 64 CY
of Riprap on one of the ICC valuation sections, NYC-231-MI, and NS adjusts rip rap quantities
to reflect that additional quantity. Compare DuPont Opening. WP “DRR Opening Grading
errata.xls,” Tab “Eng Rep Input” with NS Reply WP “DRR Opening Grading errata Reply.xls,”
Tab “Eng Rep Input.” See NS Reply WP “DRR Open Grading errata NS Reply,” Tab “DRR-
ICC Quantity Errors.”

V. Relocating and Protecting Utilities

NS accepts DuPont’s costs for relocating and protecting utilities.

198 Id

199 Id
?® See NS Reply WP “DRR Open Grading errata_NS Reply.xlsx,” Tab “EW Costs.”

201 See NS Reply WP “DRR Open Grading errata_ NS _Reply.xlIsx,” Tab “Other Items.”
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Vi Seeding/Topsoil Placement

NS accepts DuPont’s embankment protection quantities, but rejects DuPont’s use of the
Trestle Hollow Project unit cost for seeding due to all the flaws in DuPont’s attempt to
extrapolate from that unrepresentative project, discussed above. See supra III-F-2. NS used the
more representative seeding unit cost from R.S. Means to calculate total seeding cost. 2

vii.  Water for Compaction

Water for compaction for dry soils along the DRR route and drying of wet soils along the
route are addressed in Section III-F-2-c-ii-(f), (Subgrade Preparation), supra. NS rejects
DuPont’s unit cost and quantity of the water needed for compaction, although it agrees that water
for compaction is necessary as represented in DuPont’s workpapers, which is consistent with
precedent. See TMPA I, 6 S.T.B. at 707.2%

viii. Surfacing for Detour Roads

NS accepts DuPont’s costs for surfacing detour roads.

ix. Environmental Compliance

NS accepts DuPont’s costs of environmental compliance.

X. Lighting fér Night Work

DuPont did not include lighting crew cost for night time work during the seven-month

roadbed construction period. Working at night would require lighting for the entire grading and

construction period if the aggressive schedule is to be met. This becomes even more critical

202 See NS Reply WP “DRR Open Grading errata_NS _Reply.xlsx,” Tab “Unit Costs,” Lines 172
to 176.

?% As demonstrated in Section M-F-2-c-ii-(f), although DuPont did not apply a cost for water for
compaction to its DRR earthwork quantities, DuPont’s work papers included a unit cost for
water for compaction. While this represents a step in the right direction, DuPont misinterpreted
the R.S. Means water for compaction cost selected and failed to provide for the necessary
equipment and cost for the distribution of water for compaction.
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during the winter months when available daylight is significantly diminished. This will require a
lighting crew at night to move, setup and maintain lights for construction equipment and crews.
NS calculates the total lighting crew cost per day, which includes lights with generators, pickup
truck, labor foreman and laborer costs with location factor. Then NS applies the total lighting
crew cost per day in 25 days a month for the seven-month construction period to determine
$367,110 per crew. One lighting crew should be needed in every 10 miles over the total of
7,277 route miles for the project. Accordingly, the project would need 728 lighting crews. As a
result, the total cost of lighting crew for seven months of grading construction is approximately
$267,146,016. %"

xi. Dust Control Work

During construction, the contractor should provide adequate dust control. Dust control is
part of erosion control practices which include mulch, vegetation, minimization of soil
disturbance, binding agents, and water spraying. Dust control can prevent air pollution and
prevent pollutants from infiltrating storm water. According to United States Environmental
Protection Agency (EPA)’s Storm Water Management Fact Sheet Dust Control document EPA
832-F-99-003 and Natural Resources Conservation Service (NRCSY’s Code 373 on Dust control
on unpaved roads and surfaces, dust control should always be practiced during construction.”®®

Especially in urban areas, public complaint about dust pollution is always an issue if

there are communities located near the railroad and road construction site and traffic volumes are

204 N'S Reply WPs “Lighting for Nighttime work.x1s” and “Lighting for Nighttime Work
Crew.pdf.”

%> NS Reply WPs “Dust Control Work NRCS CODE 373 .pdf” and “Dust Control Work
EPA.pdf.”
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high. Therefore, dust control should always be applied in urban areas to protect public and
environmental health.

Water spraying is commonly used for dust control and affords protection for haul roads
and other heavy traffic roads. NS applied a B-59 (2009 R.S. Means) with water spraying as a
dust control measure in urban area only. NS calculates the total adjusted cost of dust control
Crew B-59 per day which includes 1 truck driver, 1 truck tractor and 1 water tanker costs. Then
NS applied the total dust control Crew B-59 cost per day in 25 days a month for the seven-
month construction period to derive a cost of $142,159 per crew. One Crew B-59 should be
needed every 10 miles over a total of 503 urban area miles. 206 The project thus needs 51 crews.
The total cost of dust control Crew B-59 work in 25 working days a month for 7 months
construction period is $7,250,116.

3. Track Construction®”’

Track construction is the work required to lay track once the subgrade has been
completed. This includes both acquiring and placing subballast, ballast, ties, rail, and other track
components. DuPont’s opening submission on track construction included a number of
conceptual and implementation flaws that understated the DRR’s track construction costs. The
NS Track Engineering Experts have corrected these errors on reply. In addition, as described in

Section III-B-1, the DRR as configured by DuPont did not have sufficient running, siding and

206 NS Reply WP “Dust Control Work.xlsx.”

207 Section III-F-3 of NS’s Reply Evidence is sponsored by NS witnesses Michael Baranowski of
FTI Consulting, Robert Phillips of STV, and George Zimmerman. Mr. Zimmerman is a Project
Manager and Senior Engineer with STV. He has over 30 years of experience in roadway and
bridge projects, with a particular expertise in freight planning, design, and construction
management. Among his many duties, Mr. Zimmerman provides structural design and plan
reviews for NS railway and bridge projects. All of these experts’ qualifications are further
detailed in Section IV. These experts are collectively referred to herein as the “NS Track
Engineering Experts.”
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yard tracks to serve the DRR customers. NS therefore increases track construction quantities to
account for all the necessary additional track mileage set forth above in Section I1I-B-2.
Table III-F-13 below compares DuPont’s opening DRR track construction costs with the
corrected figures included in the NS Reply.

Table III-F-13

DRR Track Construction Cost Comparison
($ millions)

ltem DRR Opening NS Reply Difference
1.Geotextile Fabric $2,328 $4,809 $2,481
2. Ballast $1,152,318 $2,354,887 $1,202,569
3. Ties $1,635,780 $1,820,758 $184,978
4. Track (Rail)
a. Main Line $1,711,271 $2,755,694 $1,044,423
b. Yard and Other Track $789,809 $498,220 $(291,589)
c. Field Welds $33,356 $33,964 $608
d. Switches (Turnouts) $503,563 $575,227 $71,664
5. Rail Lubricators $2,167 $12,068 $9,901
6. Plates, Spikes and Anchors | $852,751 $882,650 $29,899
7. Derails and Wheel Stops $1,289 $85,446 $84,157
8. Track Labor and Equipment | $1,557,178 $1,585,570 $28,392
9. Total $8,241,810 $10,609,293 $2,367,483
a. Geotextile Fabric

DuPont understates the cost of geotextile fabric by failing to provide enough material to
cover entire turnouts. DuPont places geotextile fabric under turnouts and at at-grade crossings.
See DuPont Opening HI-F-25. For at-grade crossings, DuPont assumes that the cost for
geotextile fabric is included in the cost of the at-grade crossing materials; NS’s Engineering
Experts accept this assumption. But for turnouts, DuPont systematically understated the volume
of geotextile materials needed. Specifically, DuPont’s calculations assume that geotextile fabric

is needed only from the frog area to the end of the turnout long ties—or under approximately
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half of the required length.”®® DuPont provides no explanation or evidence of why only a portion
of the turnout would need geotextile material support—instead it merely announces the
geotextile quantities in the turnout tabs of DuPont Opening WP “Track Construction
Costs.x1s.”?® In fact the full length of the turnout is subject to lateral forces when trains switch
tracks and requires additional support, as specified in NS track construction standards produced
to DuPont in discovery.?'® NS corrected DuPont’s geotextile material calculations to provide
enough material to extend under the full length of each turnout. NS accepts DuPont’s geotextile
material price of $1.20 per square yard. Including all of the additional turnouts required under
the NS reply operating plan, the DRR requires a total of 4.0 million square yard of geotextile
fabric under turnouts at a cost of $24.8 million. The total DRR geotextile quantity calculations
are included in the costs of turnouts and grade crossings.*"!

b. Ballast

DuPont’s ballast evidence errs both in its calculation of ballast quantities and in its
determination of ballast costs. DuPont miscalculates ballast quantities primarily because of a

clear mathematical error that led it to use an incorrect weight-to-volume conversion factor. It

2% That is, DuPont’s evidence placed geotextile under only the frogs and the widening end of
turnouts, but failed to include geotexitle under the switch portion going back to the frog. In NS’s
Engineering Experts experience and opinion, it is this latter portion of turnouts for which
geotextile is most important.

*% Having failed to provide such evidence on Opening, DuPont is precluded from doing so on
rebuttal. See SAC Procedures, 5 S.T.B. at 445-46; Xcel, STB Docket No. 42057, at 2 (served
Apr. 4, 2003).

?1 See NS Reply WP “NS Turnout Geotech Sketch.pdf.”

?!1 See NS Reply WP “Track Construction Errata Reply.xls,” Tab “REPLY GEOTEXTILE
CALCULATION.”
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misstates ballast costs primarily because it fails to appropriately account for the costs of
transporting ballast.

i. Ballast Quantities

DuPont’s basic ballast depth specifications are acceptable. Specifically, for all main
tracks, DuPont’s engineers used 18" of ballast and subballast, consisting of a 6-inch subballast
layer and a 12-inch layer of clean rock ballast. For yard tracks and set-out tracks, DuPont’s
engineers used 10” of ballast and subballast, consisting of a 4-inch subballast layer and a 6-inch
ballast layer. The NS Track Engineering Experts accept these specifications.

DuPont’s calculation of ballast quantities is marked by serious errors, however. First,
DuPont miscalculates the weight-to-volume conversion for ballast. While DuPont claims to use
the standard conversion of 1.5 tons of ballast per cubic yard to convert from cubic yard quantities
to tons, it did not do so. See DuPont Opening HI-F-26. A review of DuPont’s work papers
reveals that DuPont actually used a lower conversion factor of 1.35 tons per cubic yard for its
ballast, thereby understating the required tonnage. Specifically, DuPont’s track construction
spreadsheet assumes ballast weighs 100 pounds per cubic foot.*'> But 100 pounds of ballast per
cubic foot equates to only 1.35 tons per cubic yard, as demonstrated below:

100 LBS/CF = 135Tons X 1CY X 2.000LBS

1CY 27 CF 1Ton
1.5 tons of ballast per cubic yard equates to 111.11 pounds per cubic foot, as shown here:

15Tons X 1CY X 2000LBS = 111.11 LBS/CF

1CY 27 CF 1 Ton

212 See, for example, DuPont Opening WP “Track Construction Costs.xls,” Tab “Track Quantity

Calculator,” Cell D61 applying 100 pounds per cubic yard in calculating ballast tons per 100 foot
of track.
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NS has corrected DuPont’s error by using the proper conversion formula in NS Reply
Workpaper “Track Construction.xls,” Tab “Track Quantity Calculator” for all ballast section
calculations to properly implement the standard conversion factor of 1.5 tons of ballast per cubic
yard as DuPont intended.

Moreover, DuPont’s calculations of the ballast cross section areas are flawed. Although
it includes as part of its workpapers pdfs of proposed ballast cross sections,”” DuPont does not
provide any computer programs, spreadsheets, or other workpapers indicating how those cross
sections were calculated.* The NS Track Engineering Experts were unable to replicate
DuPont’s calculations, which appear to understate necessary quantities. Because they were
unable to verify DuPont’s' calculated cross sections with the limited documentation provided, the
NS Track Engineering Experts developed scale drawings of DuPont’s proposed ballast cross
sections based on AREMA Chapter 1, Section 2.1 standard dimensions,** using Microstation
engineering software.”'® The detailed calculations supporting NS’s ballast cross sections are
included in NS’s workpapers. Table III-F-14 below compares DuPont’s ballast cross section
areas with those calculated by NS’s Engineering Experts using AREMA Guidelines and

Microstation.

*3 See DuPont Opening WP “Ballast Sections.pdf.”

** Having failed to provide these calculations on Opening, DuPont is foreclosed from providing
them on Rebuttal. See SAC Procedures, 5 S.T.B. at 445-46; Xcel, STB Docket No. 42057, at 2
(served Apr. 4, 2003).

?I>NS Reply WP “AREMA Section 2.1.pdf.”

215NS Reply WP “STV Typical Sections.pdf.”
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Table I1I-F-14
Comparison of DuPont and NS Ballast Cross Section Area Calculations

(Square Feet)

TRACK SECTION DuPont NS Reply Difference
Opening

Single Track, Tangent 21.65 21.70 +0.05
Single Track, 0 to 3 degree 22.76 24.43 +1.67
Single Track, 3 deg. and above 25.89 28.18 +2.29
Industrial/Yard Tracks *(All single) 15.11 13.90 -1.21
Double Track, Tangent 43.55 42.25 -1.30
Double Track, 0 to 3 degree 45.61 45.21 -0.40
Double Track, 3 deg. and above 51.51 51.85 +0.34
Triple Track, Tangent 64.91 63.73 -1.18
Triple Track, O to 3 degree 67.83 68.90 +1.07
Triple Track, 3 deg. and above 76.42 78.38 +1.96
Single Track and Siding, Tangent 43.31 42.72 -0.59
Single Track and Siding, O to 3 degree 43.40 45.36 +1.96
Single Track and Siding, 3 deg. and above 49.10 51.55 +2.45
*Includes all tracks with 6” ballast sections.

Moreover, most of DuPont’s Opening Workpaper “Ballast Sections.pdf” is pure window
dressing, for DuPont fails to use nine of the thirteen proposed cross-sections in its evidence.
DuPont’s ballast quantity calculations use only the single track cross sections set forth in “Ballast

Sections.pdf”; the double track, triple track and single plus siding cross sections are never

used.?’

Because DuPont’s cross sections are unsupported and incorrect, the NS Engineering
Track Experts use their calculated cross sections and provide the appropriate supporting

documentation.”’® NS’s Engineering Experts have also corrected DuPont’s flawed approach of

*'7 DuPont Opening WP “Ballast Sections.pdf.”

?!8 NS Reply WP “Track Construction Errata Reply.xls,” Tab ‘Track Quantity Calculation,”
Lines 59 to 93.
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using only single track cross sections and used the cross sections appropriate for each specific
DRR track configuration.

ii. Ballast Pricing

DuPont’s ballast cost evidence is also skewed, primarily because it underestimates ballast
transportation costs. DuPont derives its ballast unit price per ton from an average of NS supplier
prices. The NS Track Engineering Experts accept this approach, but include two additional
suppliers to fill a gap in the DRR ballast supply network. DuPont Opening Workpaper “Ballast
Purchases.xls” (which derives from a document NS produced in discovery) shows that NS
purchased approximately 2.3 million tons of ballast from eleven different quarries at an average
material cost of $9.06, excluding NS on-line transportation costs. The quarries routinely used by
NS to supply ballast are strategically located to meet the NS system-wide ballast requirements
and ballast materials are routinely transported over the NS owned track by NS trains to locations
where ballast is needed in the track. However, the DRR, unlike the existing NS, does not yet
exist and must be constructed. See, e.g., Otter Tail, slip op at D-26 (rejecting assumption that
SARR could transport material over SARR lines that had yet to be built). As such, the ballast
quarries that may work strategically for NS are not optimally placed for the DRR, which will
have to employ the services of third party rail carriers, including the residual NS, to transport
ballast materials from the quarry origins to the DRR construction railheads.

The NS Track Engineering Experts created a composite map of the DRR depicting the
current NS ballast supplier locations and identifying the transportation routes for ballast from the
current NS ballast suppliers over the residual NS and other railroads to the DRR railheads. That

map shows that the quarries used by NS today to fulfill its ballast needs would leave a large
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supply gap in the central portion of the DRR network.”"’ Specifically, due to the numerous
construction obstructions to the ability to deploy unit rail trains of ballast such as large,
significant bridges, long duration low level bridges such as the Lake Pontchartrain Bridge near
New Orleans, tunnels, and the 102 separate track construction packages as stated by DuPont,
DuPont Opening II1-F-51, there will be a need for additional ballast suppliers. As the map
shows, the area lacking adequate coverage for ballast supplies is generally the Ohio River
Valley. NS added two ballast suppliers to fill this void, the first from Coolsprings Quarry near
Uniontown, PA and the second the Hinkle Construction Quarry near Tateville, KY.
Price quotes (which exclude transportation costs) were obtained from the two additional
quarries in June 2012 as follows:
Tateville, KY Hinkle Contracting Quarry $8.05 per ton
Uniontown, PA Coolsprings Quarry $13.50 per ton
These quotes were indexed back to 2009 levels using the AAR Material Chargeout Price
Index consistent With the escalation assumptions in the DCF model. Prices at 2009 levels are
$7.43 and $12.54, respectively for Tateville and Uniontown. These two unit prices were added
to the prices provided by NS and used by DuPont.*** Because the average price is a weighted
average price and because the two new quarries would be used to supply a substantial portion of
the ballast for the DRR, each quarry unit price was given a weighting equal to the average tons
provided by the top six quarries from which NS purchased ballast. The revised ballast price used

by the NS Track Engineering Experts is $8.82 before transportation costs.

NS Reply WP “Ballast Distribution Map.pdf.”

20 See NS Reply WP “Ballast Purchases NS Reply.xls.”
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jii. Ballast Material Transportation to the DRR Railheads

To obtain the ballast it purchases from various suppliers, the DRR would be required to
use other railroads to transport the ballast to the DRR’s railheads. From the railheads, the DRR
would transport the ballast to the locations where the ballast is needed. The DRR would
therefore incur two separate kinds of costs: (1) the cost to have third-party railroads transport
ballast to the DRR railheads; and (2) the cost to move ballast from the DRR railheads to the
locations where it would be placed. However, DuPont’s ballast material transportation costs are
predicated on an assumption that all ballast will be transported an average of 100 miles at a
single flat rate of 0.035 cents per-ton mile. These assumptions are unsupported and unrealistic.
This section addresses the proper calculation of transportation distances; section IlI-F-3-b-v.
addresses transportation costs.

The DRR network itself cannot be used for transporting ballast during construction.
Under the SAC construction plans, the DRR would be built rapidly and simultaneously over a
wide geographic range. But there will be gaps in the DRR network until near the end of
construction, both because of the fact that the DRR is being built in 102 separate track
construction packages and because construction will involve many time-consuming projects such
as tunnels, major bridge structures, and long low level bridges such as the Lake Pontchartrain
Bridge near New Orleans. These lengthy construction projects will render the DRR route
unavailable for on line shipment of materials from suppliers to the construction railheads.
Therefore, the lines of the DRR cannot be used to transport ballast from the source quarries to

the construction railheads. The residual NS lines and the lines of other railroads must be used for
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the delivery of ballast to the DRR. Construction issues aside, railroads in the real world must
pay to transport ballast.**!

DuPont recognizes the need for ballast transportation to the railheads, see DuPont
Opening III-F-27, but it fails to perform any analysis of the cost of such transportation. Instead,
DuPont arbitrarily assumes an average transportation distance of 100 miles for ballast delivery
from the suppliers to the DRR railheads. Nowhere in the ballast narrative nor the supporting
workpapers does DuPont explain how it derived the 100 mile transportation distance. This
unsupported guess is not reliable evidence, and as demonstrated below, it underestimates the
average mileage over which the DRR would need to transport ballast.**

The NS Track Engineering Experts conducted a detailed analysis to identify the ballast
sources and transportation alternatives to each of the DRR railheads. The NS Track Engineering
Experts then calculated an average transportation distance from these sources to the railheads.
This analysis is detailed in NS’s Reply workpapers and is described briefly below.””

The NS ballast suppliers are located primarily along the eastern edge of the Appalachian
Mountains from Georgia to the eastern Pennsylvania area. These suppliers can readily use the

lines of the residual NS to supply the areas of the DRR in eastern Pennsylvania, Virginia, North

1 See, e.g.. NS Reply WP “Progressive Railroading Ballast Article,” available at
http://www.progressiverailroading.com/csx_transportation/article/Class-I-MOW-Executives-In-
Their-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”).

*22 Having failed to provide any support for its mileage estimate, DuPont is precluded from doing
so on Rebuttal. See SAC Procedures, 5 S.T.B. at 445-46; Xcel, STB Docket No. 42057, at 2
(served Apr. 4, 2003).

2 See NS Reply WP “Ballast Supplier Map”; NS Reply WP “Track Construction Errata Reply,”
Tab “BALLAST REPLY COST” (On DRR portions of mileage are listed on lines 6 to 14); NS
Reply WP “Offline Ballast Shipping.pdf”’(Off DRR portions of mileage are broken down in this
file).
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Carolina, South Carolina, Georgia, and northern Alabama. Other carriers (primarily CSXT)
would be used to reach the DRR lines from Kingville, SC, east; the line from Walton, VA, to the
Charleston, WV, area; the portions of the H-Line between Riverton, WV, and Roanoke, VA; and
all the lines in Northern Alabama.

The DRR lines in New York between Binghamton and Buffalo will need to be supplied
from both suppliers in eastern Pennsylvania via CSXT and local shortline railroads such as the
Rochester Southern RR via Silver Springs, NY, since the DRR’s configuration would leave no
residual NS lines in the area.

The Ohio River Valley area will be supplied using the proposed additional suppliers
located at Uniontown, PA, and Tateville, KY, that would use residual NS and CSXT trackage to
the DRR. The southwestern portion of the Ohio River Valley would obtain ballast by the
Ironton, MO suppliers,”** which would ship by way of CSXT and the residual NS to the DRR at
Columbus, OH, Cincinnati, OH, and Louisville, KY.

The Ironton suppliers would also ship to the western end of the DRR at Kansas City, MO
and to the western railheads at Memphis, TN, and New Orleans, LA.

For the northern or upper Midwest portion of the DRR, the NS suppliers of Canadian
traprock ship ballast from St. Marie Ontario via Great Lakes Ships to Toledo, OH, and Chicago,
IL, for use in this area.

Based on the above ballast sourcing assumptions, the NS Track Engineering Experts

calculated the average quarry to railhead transportation distance as 132.4 miles, not counting

*?* The ballast unit prices from Ironton include third party transportation costs over UP from
Ironton to UP connections with the NS at Kansas City, MO. Transportation costs are added by
NS only for movement from the interchange points to the DRR construction railheads.
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distribution along the DRR. See NS Reply WP “Offline Ballast Shipping.pdf.” NS uses this
132.4 mile distance in its calculation of costs for ballast transportation by third parties.

iv. Ballast Material Distribution Along the DRR
Right-of-Way

In addition to the off-DRR transportation from the source quarries to the construction
railheads, ballast needs to be moved along the DRR lines from the construction railheads to the
location in the track where the ballast will be placed. DuPont provides no separate costs for
transportation along the DRR right-of-way, however, and instead suggests that it obtained a
quote for ballast distribution that included on-line transportation. But a review of the quote on
which DuPont relies reveals that it did not include on-line transportation costs.”*> Specifically, in
the Track Labor and Equipment section of its Opening Evidence, DuPont states that it received a
quote for track construction labor and equipment costs from Queen City Railroad Construction.
DuPont provided limited workpapers showing some of the details of its quote request. In its
request to Queen City for the quote,”® DuPont specifies that “[a]ll material will be provided by
the owner” i.e., by the DRR, and that Queen City has responsibility only to “[d]istribute ballast
from hoppers or ballast cars.” Based on DuPont’s instructions, the quote provided by Queen
City assumes that Queen City would have the ballast delivered to it in railroad hoppers or ballast
cars at the point of placement and that Queen City would be required only to empty the ballast

227

from the car and place it in the track.””" The quote, by definition, does not include the cost of

?5 NS Reply WP “Queet Labor Quote Page 4 of 6 Ballast Analysis.pdf.”
25 DuPont Opening WP “Queen Labor Quote.pdf.”

227 Contractors performing work for large Class I railroads typically are supplied ballast in rail
cars to be deposited in the track structure once it arrives at the site. At that point the contractor
spots the cars at locations it determines need additional ballast. The contractor then unloads the
ballast, directing the train crew to move ahead at speeds that will deposit the ballast in a way that
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transporting the ballast from the construction railhead to the point of placement. The NS Track
Engineering Experts correct DuPont’s omission and add the cost to transport ballast materials
from the construction railheads to where it will be placed in the track.

To estimate the ballast transportation cost from the construction railhead to placement in
track, the NS Track Engineering Experts looked at the 102 rail construction contracts assumed
by DuPont for the DRR and calculated the average number of route miles assumed to be covered
by each contract. Over the 7,293.1 route mile DRR, the 102 rail construction contractors will
average 71.3 route miles each. See NS Reply WP “Track Construction Errata Reply,” Tab
“BALLAST REPLY COST.” NS experts then assumed that ballast would have to be transported
an average of 35.67 miles—one-half the distance covered by each contract. See NS Reply WP
“Track Construction Errata Reply,” Tab “BALLAST REPLY COST.” Ballast would need to be
distributed over this full 71.3 miles—with some transported a very short distance and some
transported the full distance -- but the average distance that ballast materials will have to be
transported from the railhead to placement in track is half the 71.3 miles, i.e., 35.7 miles. See NS
Reply WP “Track Construction Errata Reply,” Tab “BALLAST REPLY COST.”

At the current size of the DRR, the total ballast delivery includes the 132.4 miles of off-
line delivery plus the on-line delivery of 35.7 miles for a total of 168.1 miles.

V. Material Transportation Cost for Ballast

DuPont also understates ballast transportation costs by using an estimate of on-line
transportation costs to approximate off-line transpiration costs. DuPont uses a unit price of
$0.035 per ton-mile to calculate off-line rail transportation costs, on the grounds that that price

was “a transportation charge from AEPCO.” DuPont Opening III-F-27. This claim is seriously

allows the contractor to place it as efficiently as possible. See files in NS Reply WP Folder
“Ballast Car Pictures” for pictures of ballast trains and cars.
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misleading, because while the $0.035 per ton mile price is “from” AEPCO in the sense that the
number appeared in the decision, it was not accepted by the Board as a price for off-line rail
transportation. In AEPCO, the complainant proposed “an on-line (ANR system) shipping cost of

$0.035 per ton mile, and a 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 decision noted that a $0.035 estimate would be “a conservative cost,”
because it represents “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. It is also worth
noting that the $0.035 per ton mile transportation cost is outdated—it is based upon a 1994 price
first used by the Board in Arizona Public Service Co. v. Atchison, Topeka & Santa Fe Railway
Co. Because it reflects cost to move railroad materials over its own lines and because it is from
15 years ago, the $0.035 per ton mile transportation cost is certainly not a reliable estimate of the
DRR’s off-line ballast transportation costs. DuPont provided no evidence of current costs for

transporting ballast on NS or on third party railroads, and accordingly may not do so on Rebuttal.
See General Procedures, 5 S.T.B. at 445-46.

Because its rail lines have not been built, materials assumed to move by rail have to be
transported from the source to the construction railheads using third party (i.e., not DRR) rail
service over either the residual NS or another carrier. See Otter Tail, STB Docket No. 42071, at
D-26 (“We have found that it would not be proper to assume that a SARR could transport
materials over the very lines that the SARR would need to build.”). To determine the actual cost

that DRR would incur shipping its ballast on the lines of the residual NS not replicated by the
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DRR and over the lines of other carriers, the NS Track Engineering Experts contacted aggregates
supplier Vulcan Materials Company to obtain the rate for transporting ballast materials. See NS
Reply WP “Scanned Vulcan Transportation Information.pdf.” Based on the price per ton and
length of haul provided by Vulcan for shipping a carload of ballast, NS engineers determined
that the per-car cost for transporting ballast in a 100-ton open-top hopper car is $.072 per ton
mile indexed to 2009 levels. See NS Reply WP “Track Construction Errata Reply,” Tab
“BALLAST REPLY COST.”

For the portion of the ballast transportation from the railhead to the placement in track,
which would be accomplished by moving carloads of ballast over the unfinished DRR track
structure, the NS Track Engineering Experts adopt DuPont’s $0.035 per ton-mile. This results in
a weighted average price per-ton mile of $0.064 applied to the total ballast transportation
distance of 168.1 miles.””

Vi, Subballast

(a) Subballast Quantities

DuPont specifies a subballast section of 6” on all mainlines, single and multiple tracks, 4”
on yard tracks and 4” on set out tracks. The NS Track Engineering Experts accept these
assumptions. DuPont assumes further that subballast consists of similar parent materials 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, the
NS Track Engineering Experts accept DuPont’s general specifications for subballast but reject

DuPont’s assertion that subballast will only be sourced from the same locations as those

228 See NS Reply WP “Track Construction Errata Reply,” Tab “BALLAST REPLY
COST,”Lines 32 to 36
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supplying ballast, because that assumption is inconsistent with the need to deliver subballast by
truck.

As with ballast, DuPont developed subballast area cross sections. It provided a pdf of
proposed cross-sections but did not provide any of the inputs or the calculation programs
themselves. See DuPont Opening WP “Typical Sub-ballast.pdf.” The NS Track Engineering
Experts again ran DuPont’s proposed subballast specifications through Microstation and
determined that for mainline single, double, and triple track its results matched closely to those
provided by DuPont. The NS Track Engineering Experts therefore accept DuPont’s calculated
subballast cross sections for mainline track. For yard and other siding track, even though
DuPont’s narrative specifies a four inch subballast section, its work papers compute the cross
section area based on a six inch depth. Because it accepts the subballast cross section specified
by DuPont for yard and siding tracks of four inches, NS corrects DuPont’s error and computes
the DRR subballast cross section area as 7.83 square feet based on that standard and uses the
results in its reply.

Also similar to its approach on ballast, DuPont explains that it uses the standard
conversion factor of 1.5 tons per cubic yard to convert subballast area cross sections into tons,
yet its work papers use an adjustment factor of 100 pounds per cubic foot, which converts to only
1.35 tons per cubic yard.””® The NS Track Engineering Experts correct DuPont’s work papers to
match is stated assumption of 1.5 tons per cubic yard. See NS Reply WP “Track Construction

Errata Reply,” Tab “Track Quantity Calculator,” Lines 98 to 109.

2 See explanation of this calculation error above at Section ITI-F-3-b-i.
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(b) Subballast Material Costs

DuPont relies solely on the Trestle Hollow Project for its unit price of subballast of
$13.00 per ton. DuPont asserts that this unit price includes both the cost of transportation and
placement in the roadbed. See DuPont Opening III-F-27. As discussed previously, DuPont’s
Trestle Hollow Project unit prices are unsupported and generally untethered to the lump sum
contract bid quote. The NS Track Engineering Experts reject DuPont’s proposed unit costs. As
detailed below, the NS Track Engineering Experts have developed subballast material and
transportation costs from third party quotes.

The proposed DRR is a far reaching system that encompasses many geologic and
geographic regions; therefore the cost for supplying the subballast to such a widespread rail
system will vary with regional production and transportation costs of subballast to the DRR. To
determine subballast unit prices that reflect the prices the DRR would actually be required to
pay, the NS Track Engineering Experts identified suppliers from various geographic regions and
at various locations along the proposed DRR route and obtained both material and transportation
price quotations from each supplier. See NS Reply WP “Sampling of Subballast Pricing.pdf.”
The NS Track Engineering Experts used an assumed 40 mile average delivery distance, which
would allow for there to be a potential approved supplier every 160 miles along the DRR.* An
average unit cost for material and transportation was calculated. The average DRR price for
subballast is $12.28. See NS Reply WP “Track Construction Errata Reply,” Tab

“SUBBALLAST REPLY COST,” Cell B21.

>0 NS’s 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 dump at the spreader box they can make around 4 trips per day. This assumption
is based on NS’s Engineers’ experience with maximum haul distances in the road and railroad
construction industry.

III-F-133



PUBLIC VERSION

DuPont assumes that the DRR’s subballast would be supplied by the same quarries
supplying ballast to the DRR, but this is not a reasonable assumption. While the DRR could
obtain some subballast from the same quarries supplying ballast, those quarries cannot supply the
entire network because it is not economical to transport subballast by rail. Moving subballast by
rail means that the contractor would have to offload the subballast at the DRR railhead site and
then reload it into trucks to deliver for placement on the subgrade. This transload process is
neither efficient nor cost-effective, in part because subballast is a prepared material that can be
degraded by excessive handling. Moreover, rail transportation itself can degrade subballast
quality. For example, long transit distances in rail hopper cars exposed to rain can cause the
subballast to compact inside the car due to vibrations in transit. When this occurs, the materials
have to be “re-excavated” out of the cars. When subballast materials become excessively
degraded and out of specification because of excessive handling, the supplier or contractor must
reblend the material before use on the roadbed.

In a typical placement of subballast, the prepared subballast aggregate is delivered to the
project by trucks that dump the material directly into a spreader box that delivers a uniform layer
of uncompacted subballast to the roadbed. Immediately after placement the material is
compacted, and water added if necessary to obtain the specified compaction. Final shaping is
completed and the top of the subballast finish rolled to seal out water. To obtain final acceptance
the materials must be placed with limited handling.

In short, subballast materials need to be delivered to the installation location by truck in
order to ensure product quality and to reduce costs. The scope of the DRR means that there
needs to be a wide range of subballast suppliers within reasonably close proximity to the DRR

roadbed. Because subballast is similar to the crushed stone used for highway road base material,
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NS’s Engineering Experts assumed that suitable subballast suppliers will be available along the
DRR route.

(c) Subballast Material Placement Costs

Once the subballast materials are received at the construction railheads they must be
transported by truck over the finished roadbed and then dumped, shaped and compacted. The
DRR track labor quote from Queen City does not provide for such transportation and other
services, ! so the NS Track Engineering Experts developed the required costs from Means.

For the subballast depth of 6,” the R.S. Means costing for the typical stone base
placement is found in Section 32 11 23.23 2021. Included is a crew B-36 for placement of the
materials at 900 tons per day.>> Since the material is being priced separately the bare costs for
labor and equipment plus overhead and profit to transport, dump, shape, and compact the
subballast based on a square yard measure is computed as follows:

2009 R.S. Means labor and equipment for 32 11 23.23 2021 per Ton would be:

Labor $1.76

Equipment  $1.66

O&P $0.38 (using same % as if material included (33.50-29.92)/30= 0.1069)
Total $3.80 per Ton (2009 R.S. Means)
c. Ties

Crossties for the DRR are described on III-F-27 of DuPont’s Opening Evidence as Grade
5 wood ties spaced at 20.5 inches apart for all main track, passing sidings, and branch lines

consistent with the railroad industry for mainline tracks. For yard and set-out tracks, the DRR

51 See supra at I1I-F-3-b-iv.

22 See NS Reply WP “2009 RS Means Base placement.pdf.”
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engineers used a spacing of 24 inches. The NS Track Engineering Experts‘accept DuPont’s
proposed tie type and spacing. Using the AREMA Guidelines, the subgrade pressures were
verified for the various rail and tie combinations and found acceptable in the use of 136# and
115# rail for the maximum mainline and yard and siding speeds specified by DuPont for the
DRR.

DuPont’s calculated weights for crossties are unsupported and incorrect. DuPont’s
Opening Workpaper “Track Construction Costs.xls” uses 223.125 pounds for the weight of a
single crosstie. DuPont provided no workpaper support or reference for this estimated weight.
The NS Track Engineering Experts contacted the Railroad Tie Association (“RTA”) to develop
information on tie weights. The RTA “Tie Guide” indicates that the untreated weight of a
hardwood crosstie is 218 pounds—before accounting for creosote treatment and moisture
content. See NS Reply Workpaper “RTA Tie Material Properties.pdf.” The head of the RTA
indicated that creosote treatment and average moisture content respectively would add
approximately 25 and 12.5 pounds to the tie weight, which means that the average weight per
crosstie would be 255.5 pounds. See NS Reply Workpaper “RTA Tie Information.pdf.” The NS
Track Engineering Experts used this weight when calculating transportation costs.

DuPont’s unit costs for crossties were based on a quote from Tangent Rail as the supplier
with transportation costs added using an average assumed distance of 450.6 miles to the
railheads at $0.035 per ton-mile. While DuPont’s methodology is acceptable at the conceptual
level, it made three critical errors, one relating to unit price, one to estimating the transportation
miles, and one to shipment costs.

First, within the “Ties” tab of DuPont’s Opening Workpaper “Track Construction

Costs.xls,” the item for Tangent Rail’s tie cost shows a price that does not correspond with the
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quote provided in DuPont’s workpapers. DuPont’s summary spreadsheet claims a “Tangent Rail
June 2009 Quote” of $40.00 per tie,>® but the Tangent Rail price quote in DuPont’s workpapers
is a Tangent Rail June 8, 2010 quotation of $44.50 per tie.** DuPont’s workpapers do contain a
“Missouri_Tie_Quote(1)” file indicating a $40.00 price per tie, but it provides no information as
to the source of this number. It derives from a spreadsheet with no company logo, no
information as to who prepared it, and no identification save for the ambiguous
“Missouri_Tie_Quote(1)” file name.”> Accordingly, DuPont’s proffered cost is inadequately
supported, and must be rejected. DuPont may not provide additional evidence in its rebuttal to
attempt to shore up its deficient case-in-chief. See General Procedures, 5 S.T.B. at 445-46.
Correcting the Tangent Rail price quote to $44.50 and indexing it back to second quarter of 2009
results in a higher unit price than the next lowest tie price quote in DuPont’s workpapers, a price
of $41.89 each from a June 1, 2009 quote from McCord Tie and Timber.”® Following DuPont’s
approach to selecting the lower available bid price for the DRR, NS’s Engineering Experts based
the DRR reply tie unit price on the McCord Tie and Timber quote.

Second, DuPont computes average transportation distances from four (although at some
points it states three) potential tie suppliers to various DRR locations, but then picks the tie price
from a single supplier. DuPont includes in its workpapers an average 450.6 transportation

mileages from the various crosstie producers to the DRR under “Average Distance from 3

3 See DuPont Opening WP “Track Construction Costs.xIs.”

4 See DuPont Opening WP “Tangent Tie Quote.pdf.”

33 See DuPont Opening WP “Missouri Tie Quote.xls.”

% See NS Reply WP “Track Construction Frrata Reply.xls,” Tab “Ties Running,” Line 15.
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Plants” in its track costing workpaper.237 The average distance was apparently computed by
McCord Tie and Timber and the calculations contain several of the originating cities from the
“Mileage Matrix for Supplier” tab of the “Track Construction Costs.xls” workpaper. It is noted
that the McCord representative does give those cities as origination points, but also names a
different supplier for each. McCord Tie and Timber has only one production location in
Falkville, AL. DuPont cannot have its cake and eat it too by assuming that the DRR would enjoy
the lowest tie price quote from a single supplier and also enjoy shorter average transportation
hauls from a number of alternate (and higher priced) suppliers. Rather, if DuPont wishes to use
this lowest-cost tie provider, it must account for transportation from this location using the
CSXT rail line that services this plant to each of the DRR railheads. The NS Track Engineering
Experts include the appropriate calculations in NS Reply WP “Track Construction Errata
Reply.xls,” Tab “Mileage Matrix for Supplier,” Cell U9.

Lastly, DuPont’s use of a $0.035/ton-mile proxy for crosstie transportation costs is
unreasonable for the reasons detailed in the discussion of ballast material transportation cost.
Crosstie transportation requires the use of specialized railcars. The NS Track Engineering
Experts calculated the cost of crosstie transportation by obtaining a quote from McCord Tie and
Timber of $6,000 per car for a 590-mile delivery of crossties in 61° Center Beam gondola cars
with a maximum load of 840 crossties per car. See NS Reply Workpaper “McCord Timber and
Tie Transportation Information.pdf.” After indexing this cost to the second quarter of 2009, the
NS Track Engineering Experts calculated the cost of crosstie shipping to be $0.0874 per

ton/mile. See NS Reply WP “Track Construction Errata Reply.xls,” Tab “Ties Running,” Cell

H19.

%7 See DuPont Opening WP “Track Construction Costs errata.xls,” Tab “Mileage Matrix for

Supplier,” Cell O14.
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d. Rail
i Main Line and Yards and Siding

DuPont proposed rail sections for the DRR are 136-pound Continuous Welded Rail
(“CWR?”) for most of the main tracks and passing sidings (20 Million Gross Ton (“MGT”)/year
or greater), with premium rail used on curves 3 degrees or greater. On light density portions of
the DRR (less than 20 MGT/year) new 115-pound CWR will be used. In yards and for helper
and set out tracks 115-pound CWR will be used. NS accepts these specifications in its reply.

ii. Rail Pricing

DuPont obtained rail price quotes from various rail suppliers and from the NS 2009 R-1
Report. To develop its rail price, DuPont chose a cost of $872 per ton derived from NS’s 2009
R-1 as the lowest-priced option. But in doing so, DuPont overlooks the key distinction between
the rail cost reflected in NS’s R-1 and the rail costs that the DRR would receive: namely, the R-1
cost does not include any transportation costs for haulage over NS’s own lines. Schedule 724 of
the R-1 plainly instructs that “[t]he cost of unloading, hauling over carrier’s own lines, and
placing the rails in tracks and of train service in connection with the distribution of the rail
should not be included in this schedule.” NS 2009 R-1 at 89. NS obtains substantial amounts of
rail from suppliers located on and near its lines, and the average rail costs reported on Schedule
724 of its R-1 do not include any of the costs of transporting that rail over the NS system, despite
the fact that the Board has repeatedly recognized that a SARR must pay to transport rail. See,
e.g., AEPCO 2011, STB Docket No. 42113, at 104-05. Therefore NS accepts DuPont’s use of an
$872 per ton unit price for rail, but adds a cost for transporting rail from the manufacturer to the
raitheads.

The DRR will not have tracks over which rail could be transported during the

construction phase, and it would have to pay an additional cost to transport rail from the supplier
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to the construction railheads. See Otter Tail, STB Docket No. 42071, at D-26 (“We have found
that it would not be proper to assume that a SARR could transport materials over the very lines
that the SARR would need to build.”). In AEPCO 2011, the Board rejected the complainant’s
transportation plan for rail for failing to provide a plan on Opening that accounts for this
limitation, and the Board should similarly reject DuPont’s transportation plan for rail here. See
AEPCO 2011, STB Docket No. 42113, at 104-05 (rejecting complainant’s transportation plan for
rail and rejecting complainant’s new evidence presented on rebuttal).

DuPont includes a small cost for rail transportation, but it is hopelessly understated.
Specifically, DuPont proposes that the DRR would source all its rail from the Steelton, PA rail
manufacture, just south of Harrisburg, PA. The plant location is serviced by the Steelton and
Highspire Railroad. The Steelton and Highspire Railroad connects with the NS system in
Harrisburg, PA, 3.9 miles north of the Steelton plant. This 3.9 mileage is the only distance that
DuPont used in calculating rail transportation costs—DuPont entirely ignored the cost of
transporting rail to the many distant DRR railheads using the residual NS. The NS Track
Engineering Experts calculated revised mileage to ship the rail using the residual NS and foreign
carriers. See NS Reply WP “Rail Transportation Mileage.pdf.” (As explained, the DRR itself
would not be available for shipping the rail during construction).

DuPont’s proposed transportation cost per mile is unsupported and unreliable. DuPont
uses a cost of $0.035 per ton-mile, but provides no backup or support for that figure. Instead,
DuPont’s only justification for using it is a claim that it was “based on a transportation charge
from AEPCO.” DuPont Opening III-F-27. As explained in Section III-F-3-b-v, this claim is

completely unfounded.
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The NS Track Engineering Experts obtained a quote for rail delivery from L.B. Foster, a
major rail supplier, for full trains of CWR. L.B. Foster quoted a price of $5,067 per car (plus a
fuel surcharge of $0.41/mile) for fully loaded 30-car rail trains carrying 80,000 linear feet of
136-pound rail. See NS Reply WP “Rail Transportation Memo to File.pdf.” After adjusting this
quote to the second quarter of 2009, the additional transportation cost for rail amounts to $7.90
per track foot. See NS Reply WP “Track Construction Errata Reply.xls,” Tab “RAIL REPLY
COSTS,” Cell B34.

iii. Rail Unloading Costs

DuPont’s rail unloading costs are flawed because they omit the cost of locomotives and

crews to operate rail trains. The DRR would need specially outfitted road trains to deliver the

rail from the supplier to the railhead. An example of one of these trains is depicted below.
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Figure I11-F-2
Specially Outfitted Road Trains
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Continous Welded Rail Train

The DRR’s road train crews would operate the train from the railhead to the contractors
work area as in any general freight movement. Once the train arrives at the contractor’s site for
unloading, the DRR contractor will provide the labor and equipment to attach a cable to the end
of the strand of continuous welded rail (“CWR”) and pull the rail onto the prepared roadbed
ahead of the rail delivery train. The train must stop at each quarter mile point for the contractor
to skeletonize the track sufficiently to slowly advance the rail train to the next quarter mile point.

The process will be repeated until all rail strands are removed from the rail train.
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Although DuPont’s rail construction labor contractor included a line item for unloading
in its quote,238 it does not include the cost of the rail train locomotives and the crew. Using
DuPont’s proposed schedule of building one-half mile of track per day, the rail train will advance
at the same pace. Should any other materials need to be delivered to the construction area, the
rail train would have to move to a siding and allow other equipment to pass. Therefore the train
must be fully crewed at all times in anticipation of such a movement.

The NS Track Engineering Experts estimated the cost of a rail train and crew as follows.
A rail train carrying fifty-five 1,440 foot strings of CWR contains approximately 40,000 track
feet, or 7.58 track miles, of rail. Accepting DuPont’s assumed track construction rate of 0.5
miles per day, it will take 15 days to unload a rail train at the rail head, or 2.5 weeks working six
days a week. Assuming that a rail train can complete a cycle from the railhead to the welding
plant for reloading and return to the rail head in two weeks, it will take one rail train
approximately one month to complete a cycle. The NS Track Engineering Experts obtained a
third-party quote to rent a 30 car rail train for $27,000 per month plus a daily cost of $1,700 after
delivery to the unloading location, with five free days for unloading. See NS Reply WP
“Holland Rail Welding Proposal.” This gives a cost per track foot for use of a rail train of $0.68
per track foot for monthly train rental and a cost per track foot of $0.43 for unloading days. The
combined cost for rental of a rail train for transport and unloading is $1.10 per track foot. See NS
Reply WP “Track Construction Errata Reply.xls,” Tab “RAIL REPLY COSTS,” Cells B46 and
B66.

Once the rail is delivered to the railhead by a road crew, a work train crew will assume

operation of the train for the duration of the unloading. The NS Track Engineering Experts used

% See NS Reply WP “Queen_Labor_Quote[1] page 4 of 6.pdf.”
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documents made available to DuPont in discovery to determine a cost for work train service
including crew costs, fuel, and equipment rental that amounts to $0.82 per track-foot.”’ See NS
Reply WP “Track Construction Errata Reply.xls,” Tab “RAIL REPLY COSTS,” Cell BS5.

In total, therefore, the additional cost per track-foot for handling of the rail from the
welding plant through unloading at the rail head is $1.10 + $0.82, or $1.92.

iv. Field Welds

DuPont understates the number of field welds required for the DRR by only counting the
welds needed to weld together 1,440 foot rail sections, 18 welds per panel turnout, and 4 welds
per grade crossing. Field welds are also required for other track construction related activities
including cutting in road crossings, insulated joints, diamond crossings, and turnouts, and the
final assembly of the individual panels that make up the completed panelized turnouts. The NS
Track Engineering Experts have computed the number of field welds by counting a field weld at
the end of each rail strand, plus a set amount for each track item that must be assembled or cut
into the track. NS’s inventory count is set forth in NS Reply WP “Track Construction Errata
Reply.xls,” Tab “Summary,” Cells D24 to D28.

The NS Track Engineering Experts accept DuPont’s field weld unit price.

V. Insulated Joints

Consistent with the approach used by DuPont, the NS reply discussion of insulated joints
is included in the signals and communications portions of the reply narrative.
€. Switches
The NS Track Engineering Experts generally accept DuPont’s approach to switches (i.e.,

turnouts). DuPont based its estimated costs for turnout installation along the DRR on quotes

> See NS Reply WP "CSXT AFE Work Train Labor Line.pdf."
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from various suppliers and contractors, as shown in DuPont’s opening workpaper “Track
Construction Costs.xIs.” DuPont includes all the required cost elements for turnouts, namely
materials cost, delivery charges, and installation labor,**’ but makes several mistakes in its
calculation of these elements for individual turnouts, primarily in connection with DuPont’s
calculations of shipment costs. NS describes these errors and its corrections below.

At the outset, it should be noted that all the turnout deliveries must be by rail, because
DuPont posits that the DRR will be purchasing panelized turnouts. DuPont’s labor installation
cost is based on a quote by Queen City Railroad Construction for labor to install “[p]aneled”
turnouts. See DuPont Opening WP “Queen Turnout Quote.pdf” (including “Paneled and no
switch machines” notation with quote for installing turnouts). Panelized turnouts cannot be
shipped by truck, but must be loaded onto special rail cars and shipped to the DRR by rail. See

http://www.akrailroad.com/panelized-track (noting that panelized turnouts are shipped in custom

panel cars). Indeed, a panelized turnout is too large to be transported any other way, as is shown

in the picture below.

2% For each turnout the geotextile underlayment is included. Geotextile costs are discussed

above in Section II-F-3-a.
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Figure III-F-3
Panelized Turnout

First, NS corrects transportation costs to incorporate the proper shipping weights of the
panelized turnouts. DuPont lists shipment weights in its “Track Construction Costs.xls”
workpaper, but neither there nor anywhere else in its workpapers does it provide any support for
these shipment weights. Nor do DuPont’s DRR turnout standard drawings contain any reference
to the weight of the turnouts. NS’s Engineering Experts developed shipment weights for each of
the DRR’s turnouts by consulting publicly available UP/BNSF turnout standards, which contain
panel weights for various turnouts. See NS Reply WP “UP_BNSF Turnout Common
Standards.pdf.”**' Because the UP/BNSF Common Standards only include panel weights for
No. 9, No. 11, and No. 15 turnouts, NS’s Engineering Experts made the following adjustments to

calculate panel weights for each of the DRR turnouts:

**! Available at
http://www.uprr.com/aboutup/operations/specs/attachments/amended/turnouts_std.pdf.
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° DRR No. 10 Turnout. The average weights of a No. 9 and No. 11
turnout were used to replicate the DRR No. 10 turnout for shipping
purposes only.

® DRR No. 14 Turnout. The 51.84 ton turnout weight for No. 15 turnouts
was used, with a proportional reduction in shipping weight to account for
the shorter No. 14 turnout. This reduction lowered the shipping weight for
No. 14 turnouts to 49.75 tons.

o DRR No. 20 Turnout. The 51.84 ton turnout weight for No. 15 turnouts
was used, with a proportional increase in shipping weight for the fact that
No. 20 turnouts are approximately 61 feet longer than No. 15 turnouts.
This increase resulted in a shipping weight for No. 20 turnouts of 71.44
tons.

In addition, since switch stands are not included in the panelized turnout weights on the
BNSF/UP combined standards,*** an additional 500 Ibs. per stand has been added to account for
shipping the stands with the panel turnouts. A summary of shipping weights follows:

Table III-F-15
Turnout Shipping Weight by Turnout Size

Turnout type Shipping Weight | Shipping Weight With Stand
#10 Turnout 39.13 39.38
#14 Turnout 49.75 50.00
#20 Turnout 71.44 71.69

NS corrects the transportation costs for turnouts, which DuPont once again based on an
outdated $0.035/ton-mile proxy for which it provided no documentary support. The NS Track
Engineering Experts obtained a quote from A&K Railroad Materials for delivery of panelized
turnouts in gondola cars for $4,000 per car for a 500 mile delivery. See NS Reply WP “AK
Turnout Transportation.pdf.” Indexing these costs to the second quarter of 2009 produced a cost

per ton-mile of $0.082.%*

2 See http://www.uprr.com/aboutup/operations/specs/attachments/amended/turnouts_std.pdf.
243

See NS Reply WP “Track Construction Errata Reply.xls,” Tab “No. 20 Turnouts,” Cells F24
to G33.
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NS accepts DuPont’s other turnout construction costs, including its costs for switch

heaters.

f. Other
i. Rail Lubricators

DuPont’s evidence of the number and cost of rail lubricators is flawed in several respects.
First, DuPont’s experts underestimate the quantities of rail lubricators needed by the DRR.
DuPont’s experts claim to have placed rail lubricators “as warranted by track conditions,”
DuPont Opening III-F-30, but their workpapers are devoid of any evidence that DuPont
considered specific track conditions and operating needs when placing rail lubricators. On the
contrary, DuPont’s workpapers reveal that its rail lubricator quantities are predicated entirely on
an arbitrary metric of one lubricator for every 20 route miles. This metric is unsupported by any
evidence and is untethered to the real-world needs of the DRR, and it should be rejected. NS’s
Engineering Experts developed rail lubricator quantities for the DRR by considering specific
track conditions and the placement of lubricators on the NS lines replicated by the DRR. NS’s
rail lubricator count is set forth in NS Reply WP “Track Construction Errata Reply.xls,” Tab
“Lubricators — Reply.”

Second, DuPont’s proposed unit price for rail lubricators and drum pumps omits the cost
of transportation. NS accepts DuPont’s proposed lubricator cost (which is based on a June 17,
2009 quote from L.B. Foster), but that quote is for the rail lubricators and drums to be shipped
FOB from the L.B. Foster facility in Niles, OH. The quote therefore does not include the cost of
shipping lubricators and drum pumps to the various railheads of the DRR. The NS Track
Engineering Experts determined that the rail lubricators and drum pumps would be shipped by
truck to the various railheads, and calculated an average highway rﬁileage to the DRR railheads

of 571.1 miles. Shipping costs were determined through UPS pricing, considering the combined
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shipping weight of 285 Lbs. See NS WP “Delivery cost for Lubricator.pdf” and “LB Foster
Weight.pdf.” The total delivery cost adjusted to 2Q09 is $219.89 for each lubricator.

Third, a protective mat must be added to the cost of the rail lubricator in order to protect
the ballast in the area of the rail lubricator. This protective mat allows any rail lubricant that is
thrown off the train wheel to be captured before it can contaminate the ballast section.***
Protective mats include three sections: one for the area between the rails, and two field side
pieces. Because many of the lubricators will be located at remote sites, the NS Track
Engineering Experts selected a large absorbent capacity mat to minimize maintenance costs. The
total cost per lubricator location for the necessary mats plus shipping is $617.95. See NS Reply
WP “Mat material and delivery cost.pdf.” Supporting calculations are set forth in NS’s
workpapers.

Finally, DuPont neglected to include labor costs for installation of the rail lubricator and
the initial track mat protection required during the construction of the DRR. The NS Track
Engineering Experts estimated that each lubricator and accompanying mats could be installed in
four hours. Using 2009 R.S. Means Crew B-14 costs for installation of a car bumper as a
reasonable proxy for lubricator installation costs, the total installation costs for a rail lubricator,

drum pump, and track mat is $942.00.

244According to NS’s Track Engineering Experts, if grease isn’t caught it falls into the ballast
section and fills the voids in the ballast with both the grease and whatever sticks to the grease.
This blocks the ballast from drainage water, allowing it to be trapped in the ballast section which
requires cleaning or extra maintenance to hold proper surface and alignment. This would create
a future maintenance problem and hazardous working conditions as this grease would get

everywhere, causing slip and trip hazard. It also would require environmental cleanup and
accompanying costs.
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The total costs for rail lubricators, including transportation, protective mats, and
installation costs is therefore $7,304.84, compared to the DRR’s assumption of $5,525.

ii. Plates Spikes and Anchors

NS accepts DuPont’s basic specifications and unit costs for other track materials
including plates, spikes, and anchors. But once again DuPont has miscalculated transportation
costs for these track materials, both by misstating the transportation distances and using an
unsupported transportation cost.

First, DuPont ignores the need for materials transportation from the railhead to the actual
construction locations. The NS Track Engineering Experts calculated the average on-DRR
shipping distance for other track materials and added this distance to the off-DRR distances to
obtain a total transportation distance.”*

Second, DuPont once again uses an unsupported $0.035/ton-mile shipping cost for other
track materials. For the reasons described above at III-F-3-b-v, this unsupported number is not a
reasonable proxy for transportation costs. The NS Track Engineering Experts have obtained a
real-world estimate of other track material delivery costs that amounts to $0.0906 per ton-mile,
and assumes that the DRR would use highly efficient bulk loading in 100-ton gondola cars. See
NS Reply WP “Scanned OTM Transportation computations.pdf.” The NS Track Engineering

Experts used this price to calculate transportation costs for other track materials.

iii. Derails and Wheel Stops
(@ Derails

DuPont’s evidence of derails for the DRR contains several errors. First, DuPont has not

proposed an adequate derail for main line tracks. DuPont proposes to use Aldon One-Way

3 See NS Reply WP “Track Construction Errata Reply,” Tab “Mileage Matrix for Supplier,”
Lines 7 and 26.
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Retractable Derails with a tall switch stand with a target for all main line and yard derails. But
this retractable derail is not designed to operate on main line tracks. Indeed, the Aldon Company
website warns that this derail is only to be used in areas where “cars and locomotives [are]
operating at SLOW SWITCHING SPEEDS.” NS Reply WP “Aldon Derail Caution”
(“CAUTION : Install derails on exposed rail track only. Derails are designed for cars and
locomotives operating at SLOW SWITCHING SPEEDS.”). The speed of an errant car or
locomotive can easily dislodge or jump over the type of derail proposed by the DRR, and it
therefore cannot be used on DRR main lines.

Double switch point derails are required in order to properly protect the mainline track
from cars rolling onto the mainline. These double switch point derails are used along the NS
track being replicated by DRR. See NS Reply WP “Double Switchpoint Derail Lynchburg,
VA.pdf’(photograph of double switch point derail in Lynchburg, VA). As can be seen in NS
Reply workpaper NS Double Switchpoint Derail detail.pdf” the switch points actually direct the
wayward car or locomotive away from the mainline.

The NS Track Engineering Experts accept DuPont’s proposed retractable derail for DRR
yard locations, and its proposed unit price. For mainline locations, however, the NS Track
Engineering Experts have substituted the double switch point derail.>*® The NS Track
Engineering Experts developed a cost for double switch point derails from DuPont’s own
evidence—specifically a June 4, 2010, quote from Progress Rail Services for Double Switch
Point Derails that DuPont included in its evidence.**” The Progress quote was for Double Switch

Point Derails at $15,000 each, fully panelized. This quote is a reasonable starting point, but it

HONS’s Engineering Experts also have increased the number of derails to reflect the track
configuration set forth in section III-B.

7 DuPont Opening WP “Progress Rail Quote.xlsx” located in subfolder ITI-F-3-f.
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does not include (1) the switch stand or switch box for the derails; (2) installation costs; or (3)
transportation costs.

First, the Progress quote does not include the switch stand necessary for this type of
derail, a 51A Switch Stand with rod and bow handle. See NS Reply WP “NS-DP-HC-038401
Switch Stand 51A Cost.pdf.” NS plan showing details for the double switch point derail]. NS
produced information to DuPont in discovery about its own costs for switch stands, and those
costs were used by NS’s Engineering Experts. See NS Reply WP “090876 (NS-DP-HC-38401
to 38402).pdf” also produced in discovery. Adding the switch stand cost to the Progress rail
price and indexing to 2Q09 produces a total materials cost of $15,165.67.

Second, for installation the NS Track Engineering Experts developed a prorated price
from the $23,599.04 Queen City Railroad Construction labor quote used by DuPont for turnout
installation. Double point switch derails are 34% as long as turnouts (40 feet vs. 117 feet), and
the relative panel length is a reasonable proxy for installation costs. Multiplying the turnout
installation cost by 34% produces a labor quote for double switch point derails of $8,023.67.

Finally, transportation for the panelized double switch point derail would need to be
added from the Progress Rail yard at Decoursey, KY to each of the railheads along the DRR.
The transportation weight for double point switch derails reasonably approximates to the
shipping weight found for Panel Number 1 on the BNSF/UPRR Common Standards for a No. 11
Turnout, for similar lengths and materials produce similar shipping weights. The shipping

weight for this panel is 20,000 pounds, and the cost is $ 0.082 per ton-mile.**®

**% See NS Reply WP “Track Construction Errata Reply.xls.”

I-F-152



PUBLIC VERSION

(b) Wheel Stops

The NS Track Engineering Experts accept DuPont’s unit costs for wheel stops. NS
makes changes to the quantities of wheel stops consistent with the additional track set forth in
Section I1I-B, and adds wheel stops at the end of set-out tracks where DuPont neglected to
include them.

iv. Crossing Diamonds

DuPont appears to have entirely ignored the need for hard rail crossings, or diamonds, in
the construction of the DRR. By failing to include necessary at grade cross-over structures along
their proposed alignment, DuPont’s proposed network would prevent existing opposing non-
DRR railroad traffic from crossing DRR’s lines. This is plainly unreasonable, particularly for a
network that intersects with other carriers as frequently as the DRR’s network does.** To
correct DuPont’s error, NS’s Engineering Experts developed an inventory of required crossing
diamonds and reasonable least-cost prices for those diamonds.

NS’s Engineering Experts compiled a list of all at grade cross-over structures (diamond
crossings and slip switches) along the NS lines replicated by the proposed DRR alignment that
are necessary for DRR system operation. See NS Reply WP “NS Reply Crossing
Diamonds1.xls.” NS’s Engineering Experts categorized these diamond crossings into nine types
based on American Railway Engineering and Maintenance-of-Way Association (AREMA) 2004

Portfolio of Trackwork Plans geometric crossing plan numbers 700F through 700J. The nine

diamond crossing types categorized were determined by interior angles of the structures. The

DRR proposed alignment will require:

2% Having failed to provide any evidence of crossing diamond costs on Opening, DuPont is
precluded from doing so on Rebuttal. See SAC Procedures, 5 S.T.B. at 445-46; Xcel, STB
Docket No. 42057, at 2 (served Apr. 4, 2003).
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° 89 diamond crossings with interior angles between 90 to 60 degrees;

° 29 diamond crossings with interior angles between 60 to 50 degrees;

° 22 diamond crossings with interior angles between 50 to 40 degrees;

° 6 diamond crossings with interior angles between 40 to 35 degrees;

° 26 diamond crossings with interior angles between 35 to 25 degrees;

° 33 diamond crossings with interior angles between 25 to 14 degrees;

° 8 diamond crossings with interior angles between 14 to 11 degrees;

° 13 diamond crossings with interior angles between 11 to 9 degrees; and
o 12 crossings with interior angles less than 9 degrees.”"

Crossings required with angles of nine degrees or less will require a double switch slip

per AREMA 2004 Portfolio of Trackwork Plan Number: 814-02.

Material costs per diamond crossing were determined from original NS order cost data
and industry vendor estimates. In order to investigate cost estimates for the wide variety of
crossings required in the DRR system, an analysis was performed to determine the average angle
of crossing for all nine AREMA diamond types listed above. The simple analysis resulted in
nine different diamond crossing angle samples, 78 degree, 56 degree, 45 degree, 38 degree, 30
degree, 19 degree, 13 degree, 10 degree, and 8 degree, which were then submitted to vendors for
price quotes. An independent vendor at Progress Rail>' estimated a cost of $100,000 to
$125,000 for the total range of diamonds and an estimate of $215,000 for a #8 double slip switch

(used for crossing angles with less than 9 degrees). To determine conservative estimates per

20 See NS Reply WP “NS Reply Crossing Diamonds1.xls,” Tab “Construction Output.”

»1 See NS Reply WP “Diamond Crossing Quote — Progress Rail.pdf.”
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diamond angle type, the NS Track Engineering Experts used a prorated cost method derived

from the vendor’s quote adjusted to 2Q2009 dollars.

Table III-F-16
Diamond Costs Derived from Prgress Rail Quote
‘ Average | Cost Range: | Costin 2009
AREMA Angle $100K to 2Q Dollars | Number of Cost of
Type (degree of angle) (degrees) $125K Quote |(Price Index = | Diamonds diamonds
(2012) .935)
90 to 60 ‘ 78 |  $100,000 $93,514 89 $8,322,746.00
60 to 50 56 | $103,571 $96,854 29 $2,808,759.82
50 to 40 45 $107,143 $100,194 22 $2,204,258.63
40 to 35 38 $110,714 $103,533 6 $621,200.17
3510 25 30 $114,286 $1086,873 26 $2,778,701.85
2510 14 19 $117,857 $110,213 33 $3,637,026.86
140 11 13 $121,429 $113,553 8 $908,421.78
11109 10 $125,000 | $116,893 13 ,'$1,51g6£g.62
9 or less (Slip Switch) 8 $215,000 $201,055 12 | $2,412,661.20
TOTAL 238 I $25,213,378.94

*NOTE: Price Index from RSMeans (178/190 = .935)

The NS Track Engineering Experts recognize that installation of diamond crossings
throughout the proposed DRR system will eliminate sections of planned track. The total length

of each diamond crossing type was measured from AREMA specifications (2004 Portfolio of

Trackwork Plan Number: 814-02) to determine total track feet replaced. Lengths of each

crossing type ranged from approximately 14 track feet for 90 to 80 degree crossings to 63 track
feet for 14 to 9 degree crossings. Track removed by the new diamond crossings totals to 8384

feet or 1.59 miles. NS has deducted 1.59 miles from the total track mileage and associated OTM

costs to reflect the addition of crossings along the DRR system.
The NS Track Engineering Experts determined that the labor and equipment for the
installation of the diamond crossings is similar to the efforts to install a track turnout, and

therefore the NS experts have used the same labor quote used by DuPont for turnout installation

as the cost of labor to install all diamond crossings.
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(a) Materials Transportation

Like DuPont, NS has addressed the specific transportation costs of each item with the
total cost for that item, so no additional transportation costs have been added under this heading.

(b) Track Construction Labor

The DRR Engineers requested and received a quote for Track Construction from Queen
City Railroad Construction for the construction of the track and placement of the track turnouts
(switches) for the DRR. In its request for quotation DuPont instructs Queen City to assume the
size of the rail construction project to be 50 miles. The NS Track Engineering Experts accept
this assumption. The key assumption for the quote is that the owner of the project would provide
the required track materials at the point at which they are assumed to be placed in the track. See
NS Reply WP “Queen_Labor_Quote Page 4 of 6 Ballast Analysis.pdf.” As discussed in the
sections above, the NS Track Engineering Experts have added the necessary costs to transport
track materials from the construction railheads to the locations for placement in track and to
unload rail.

4, Tunnels

NS accepts the tunnel inventory and tunnel lengths that it provided to DuPont during
discovery and uses that data for the 62 active NS tunnels specified by DuPont for the DRR. NS
rejects DuPont’s assumption that all except one of the DRR tunnels would be single track, and
converts five of these tunnels from single track to double track. In addition to the 62 active

tunnels, NS open cut™? the 268 foot tunnel at milepost N 279.80 on the Virginia Division at

22 Open cutting, also referred to as daylighting involves elimination of a tunnel by excavating
the earth above the tunnel and creating a large cut.
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Shawsville, VA, in 1990.%° Because a tunnel existed prior to the cut in place today at that
location and because the ICC Engineering Reports used to develop DRR earthwork quantities do
not report the excavation quantities associated with the new open cut,”* NS adds the cost of
constructing the original tunnel to the DRR tunnel costs.

NS rejects DuPont’s undifferentiated cost per linear foot for all tunnels, which is
unsupported, unreliable, and contrary to Board precedent. Instead, NS’s tunnel engineers
develop detailed costs tailored specifically to the size of the tunnels on the DRR system.

Defendants’ expert tunnel design and engineering witnesses Roberto Guardia and Donald
Hilton worked in conjunction to develop costs for the tunnels and sponsor this Section. Mr.
Guardia is Vice President of Shannon & Wilson, a geotechnical and environmental engineering
services consulting firm. Mr. Guardia has almost 20 years of experience in tunneling,
microtunneling and horizontal drilling projects, including experience on the enlargement of
approximately 25 railroad tunnels. Mr. Hilton is a professional estimator and has decades of
experience in estimating the cost of tunnel construction projects. These experts’ qualifications
are further detailed in Section IV.

Rather than develop a cost per linear foot tailored to the varying characteristics of the
DRR tunnels, DuPont used a tunnel construction cost per foot from 1980 taken from an Interstate
Commerce Commission decision in Coal Trading.”> DuPont indexed that cost to 2009 using the

R.S. Means Construction Cost Index. DuPont has not even attempted to show that the tunnels

3 See NS Reply WP “Shawsville Tunnel Details from NS.pdf” and supporting documentation in
NS Reply WP Folder “Shawsville Tunnel.”

>4 The Engineering Reports were prepared in the early part of the 1900’s while the Shawsville
Tunnel cut was opened in 1990.

255 See DuPont Opening ITI-F-33, n.89.
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upon which the 1980 cost was based remotely resemble those of the DRR.*® InAEPCO, the
Board found that complainant and its witness Harvey Crouch failed to meet its burden of
demonstrating that the 1980 costs included costs for steel and concrete lining. Such lining would
be required for most DRR tunnels. The Board concluded instead that the costs used in Coal
Trading were for timber-lined tunnels.”>’ The Board reached a similar conclusion in its 2007
Western Fuels decision.>® The Board has correctly concluded that timber-lined tunnels are
different. Because timber lined tunnels require additional maintenance that is not required for
tunnels constructed with concrete and steel (id.), and therefore are more costly and less efficient
over time.”® They also increase fhe risk of tunnel fires which can cause serious traffic delays
and require total tunnel reconstruction.”® As in AEPCO, DuPont has failed to provide any
evidence to justify its expansive use of Coal Trading, and its approach must also be rejected

here.

6 DyPont’s entire Tunnels narrative evidence consists of less than 4 V2 lines. DuPont’s
superficial case-in-chief for tunnels fails to explain its assumptions and approach adequately. It
further erroneously claims it has followed governing Board precedent by using Coal Trading
tunnel costs, without accounting for either the costs of maintenance of timber-lined tunnels or for
the higher costs of modern concrete- and steel-lined tunnels. Compare DuPont Opening I1I-F-32
to III-F-33 with AEPCO Opening, AEPCO, STB Docket No. 42113, at F-59-62 (Jan. 25, 2010).

37 AEPCO v. BNSF, STB Docket No. 42113, at 110-111.
58 WFA I, STB Docket No. 42088, at 107.

* Railroad engineers have recognized for more than a century that timber lined tunnels are a
“temporary expedient” that are not cost-effective over time. See CHARLES PRELINI, TUNNELING:
A PRACTICAL TREATISE 68 (1902) (“Timber is seldom employed in lining tunnels except as a
temporary expedient, and is replaced by masonry as soon as circumstances will permit”).

2%0 As explained in the previously-cited treatise, “timber linings possess few advantages. It is
only the matter of a few years when the decay of the timber makes it necessary to rebuild them,
and there is always the serious danger of fire... causing serious delays in traffic, and necessitating
complete reconstruction.” Id.
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DuPont’s cursory natrative evidence did not state whether it intended to use old-
fashioned timber lined tunnels like those at issue in Western Fuels, but the Coal Trading unit
costs it proposed are wholly inadequate to construct modern concrete and steel tunnels.
Moreover, DuPont failed to account for the increased maintenance costs associated with timber-
lined tunnels as required by Board precedent. See WFA I, STB Docket No. 42088, at 75, 107,
AEPCO 2011, STB Docket No. 42113, at 110. Thus, DuPont’s tunnel costs are both incomplete
and unreliable in violation of the Board’s prior admonitions. NS’s Tunnel Engineering Experts
reject the use of an outdated and unsupported tunnel construction cost that the Board has
determined applies only to timber-lined tunnels and has rejected in recent decisions. Instead,
NS’s Engineering Experts have developed detailed estimates of the construction costs for the
specific types of tunnels the DRR would be required to build.

a. Tunnel Cost Components

Tunnel construction costs generally have a fixed and a variable component and are not
simply proportional to the length of the tunnel. Fixed costs consist of constructing the portal or
entrance to each end of the tunnel. These costs include clearing and excavating the approach
cuts, providing support to the slopes and the portal structure. Variable costs consist of the
excavation and support of the tunnel. There are three primary parameters to determine tunnel
variable costs, the length of the tunnel, the number of tracks (which affects the width of the
tunnel), and whether or not the tunnel is lined. According to NS’s Tunnel Engineering Experts,
as the overall length of a tunnel increases, the excavation cost increases both because more cubic
yards of material needs to be excavated and because the excavated materials must be transported

longer distances for disposal outside the tunnel.

III-F-159



PUBLIC VERSION

The number of tracks in a tunnel affects the size of the tunnel bore and drives both
excavation costs and portal costs. Tunnels accommodating double tracks require a larger size
tunnel bore than single track tunnels.

Tunnel lining stabilizes the tunnel walls and ceiling inside the tunnel by constructing a
steel reinforced concrete surface or lining along the walls and ceiling of the tunnel bore after the
excavation is complete.

b. DRR Tunnels

The DRR has replicated at total of 62 active tunnels located in 10 different states plus the
daylighted Shawsville Tunnel. These tunnels vary in length from 106 feet to 4,893 feet long, and
the cumulative length of those DRR tunnels is 61,231 feet. As discussed previously, tunnel costs
are driven by a number of factors. Therefore, rather than develop a single cost estimate
applicable to all DRR tunnels, the NS Tunnel Engineering Experts divided the DRR tunnels into
five separate groups based primarily on overall length to more accurately capture the dynamic
relationship between the variable excavation cost and relatively fixed portal cost on the
composite construction cost per linear foot.*' NS then separated the tunnels within each group
based on whether the tunnels are single or double track and whether the tunnels are lined or
unlined. NS Tunnel Engineering Experts then used the individual characteristics of the tunnels
within each group and subgroup to create a hypothetical composite tunnel representative of each
subgroup, which were used as the basis for the development of bottom-up detailed cost
estimates. Table III-F-17 below summarizes the DRR tunnel groups and sub-groups used by the

NS Tunnel Engineering Experts to develop detailed cost estimates.

261 This approach is similar to the one employed by the parties to calculate DRR bridge
investment costs, which have relatively fixed abutment cost and pier and superstructure costs that
vary with both bridge height and length.
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Summary of DRR Reply Tunnels by Category and Sub-Category

Number of Tracks Lining
Length Classification Number of
Category Tunnels Single Double Unlined Lined

5000 6 5 1 0 6
2500 4 4 0 0 4
1500 5 5 0 0 5
1000 16 12 4 1 15
650 32 31 1 12 20
Total 63 57 6 13 50

This approach is far more specific, detailed, and reliable than DuPont’s undifferentiated

approach, which assumes that every tunnel on the DRR system would have exactly the same cost

per linear foot, regardless of specific design, requirements, and parameters of different tunnel

types and lengths.

c.

Tunnel Classification Description

i. Length Classification Category

As discussed previously, the DRR tunnels range in length from just over 100 feet to

almost 5,000 feet. Chart III-F-5 below shows the distribution of tunnel lengths for the DRR.
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Chart III-F-5

Distribution of DRR Tunnel Lengths
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As Chart I1I-F-5 shows, the vast majority of the DRR tunnels are less than 1,000 feet.

60

Source: NS Reply WP “DRR Tunnels Length Chart.xls.”

70

Based on their cost estimating experience and understanding of the effects of increased tunnel

lengths on excavation costs per linear foot, NS Tunnel Engineering Experts identified five

separate length categories for the DRR. As summarized in the Table III-F-18 below, the average

length of tunnels in each category are near the midpoint of the classification tunnel length range.

Table III-F-18
Summary of NS Reply DRR Tunnels by Category and Sub-Category

Length Classification Length Classification Average Tunnel
Category Number of Tunnels range Midpoint Length
5,000 6 3,750 32,1923
2,500 4 2,000 1,954.4
1,500 5 1,250 1,226.3
1,000 16 825 809.7
B 650 32 325 37129 |
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ii. Number of Tracks Sub-Category
DuPont’s proposed track configuration for the DRR includes areas of single track where
NS has double track today. However, these segments are located in the Virginia Division. In
contrast, DuPont’s Active Tunnel List only presents the Allegheny Tunnel as double track. Five
tunnels that are single track on the DRR are double track on the NS today: the Mansion,
Leesville, Huddleston, Goodview, and Hardy tunnels. The Operating Plan presented in Section
III-C demonstrates that the DRR would need double track for these tunnels. Accordingly, NS
Tunnel Engineering Experts have developed costs for these tunnels assuming double track.
Dimensions for double track tunnel openings were developed based on AREMA standards.”®
il Lining Sub-Category
NS’s Engineering Experts investigated the current type of liner of the tunnels replicated
by the DRR and found that some of the tunnels (12 tunnels) are unlined (meaning that the rock is
sufficiently strong to not require liner support).263 For costing purposes, NS’s Engineering
Experts also conservatively assumed that the Shawsville Tunnel that was daylighted in 1990 was
unlined. For all other tunnels, NS assumed an initial liner support and a final liner support
consisting of steel bar or steel set reinforced cast-in-place concrete lining,
The specific tunnel lining materials within each tunnel category varied based on the
results of a study conducted by NS’s Engineering Experts. Specifically, NS’s tunnel experts
determined the type of lining support needed for the lined tunnels based on a sample of 22

tunnels from the recent NS Heartland Corridor Project that are similar to the lined tunnels

required for the DRR. Ground categories are typically established to determine the quality of the

%2 AREMA Chapter 1, Part 8, Section 1.4 and 1.5, Figures 28-1-3 and 28-1-4.

%3 See NS Reply WP “DRR Tunnels Reply.xIsx;” NS Reply WP “DRR Lining Indentification
Using RIMS.pdf.”
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ground and the corresponding support method. For the sampled tunnels, the tunnel experts
classified ground types into three standard categories A, B, and C. Ground classification is an
assessment and measure of the type, strength and degree of fracturing of the rock excavated for
the tunnel bore and the presence or absence of water inflow. Category A ground has higher
strength and less fracturing than Category C ground and the required support is progressively
stronger. Category A is good ground, C is poor ground, and B is the ground quality between A
and C. In some tunnels 100% of the tunnel was in Category A and in others 100% of the tunnel
was in Category C. The analysis and engineering judgment revealed that typical tunnels will
generally have 50% of Ground type A, 32% of Ground Type B and 18% of Ground Type C. For
lined tunnels in Ground Types A and B, NS tunnel experts assumed the initial support lining
materials would consist of less costly shotcrete and rock dowels. For lined tunnels in the more
difficult Ground Type C, NS assumed initial support liners consisting of steel sets. The details of
64

each liner type are desctibed in NS’s tunnel cost workpapers.”
iv. Development of Tunnel Costs
Once the DRR tunnels were appropriately categorized, NS tunnel experts developed
detailed unit costs for each tunnel subcategory. Because DuPont did not develop its own tunnel
construction costs beyond an undifferentiated cost per linear foot, it did not present detailed
specifications for the tunnels or any assumptions regarding construction methods, practices, or
techniques. Based on their considerable experience, NS’s Engineering Experts developed a set

of tunnel specifications and construction methods for the DRR tunnels.”®® Based on the real

24 See NS Reply WP “Overall GST-GCT Classification.pdf” and NS Reply WP Folder ITI-F-4-

“Ground Classifications.pdf.”

%3 See also NS Reply WP Folder “ITI-F-4-Cost Detail Report.”
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tunnels that the DRR tunnels would replicate, NS’s tunnel experts made the following
assumptions regarding tunnel design and construction:

° Because of the relatively short length and the horseshoe shape of the
tunnel openings, the tunnels would be excavated using drill and blast
methods. Large and expensive rock tunnel boring machines that excavate
tunnels in a circular shape are typically used for much longer tunnels.
Such an approach would not be efficient for the DRR tunnels. The real-
world versions of those tunnels were excavated using drill and blast
methods. See CHARLES PRELINI, TUNNELING: A PRACTICAL TREATISE 68
(1902) (Tunnels of the turn of the century were excavated by drill and
blast methods).

® Concrete lining thickness for each tunnel is assumed to be twelve inches
of reinforced cast-in-place concrete. This is a common wall width for
concrete tunnel liners. See NS Reply WP Folder “III-F-4-Cost Detail
Report.”

o The tunnels would be excavated in a non-gassy environment, meaning that
NS conservatively assumes that methane or other explosive gasses usually
found in coal deposits would not be encountered during construction. The
presence of methane can cause costly delays and the risk of explosion and
fires endangering construction personnel.

° Tunnel excavated rock and other materials are assumed to be stockpiled
within one mile of the portals. NS did not include the costs of disposal at
a final disposal location.

o Typical portal excavation includes 2,315 bank cubic yards of soil, 4,740
bank cubic yards of ripping rock and 4,740 bank cubic yards of drill and
blast rock. See NS Reply WP Folder “III-F-4-Cost Detail Report.” This
same proportion of ripped rock and blasted rock was used in the solid rock
excavation quantities. NS assumes portals are supported with rock dowels,
spiles and shotcrete as detailed in the cost estimate. See NS Reply WP
Folder “IlI-F-4-Cost Detail Report.”

o The DRR would generate electricity on site with diesel generators, instead

of using power grid electricity, which generally would not be available at
remote tunnel sites when the DRR is under construction.

Using these assumptions and advance distance per blast round and initial support

requirements to excavate blasted materials, NS tunnel experts developed a Tunnel Cycle Time
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for each tunnel as described in their workpapers.”®® The individual cost estimates for the

different types of tunnels are summarized in Table ITI-F-19 below and are set forth in NS Reply

WP Folder I1I-F-4-Cost Detail Report.

Table I1I-F-19

Summary of NS Reply DRR Tunnels Cost Per Foot by Category and Sub-Category

Single Track Double Track
Length
Classification Lined Unlined Lined Unlined
Category
5000 $13,460 N/A $18,689 N/A
2500 $14,875 N/A - N/A
1500 $17,589 N/A - N/A
1000 $15,753 $11,108 $28,652 N/A
650 $28,332 $17,918 $37,656 N/A

$’s Tunnel Engineering Experts multiplied the applicable unit costs by the length of the

corresponding tunnel to obtain the construction cost of each tunnel, and those costs were

summed to calculate a total tunnel construction cost as set forth in the following Table.

2% Tunnel Cycle Time is the time it takes to drill blast holes, load blast holes with explosives,
detonate, excavate the blasted rock and install temporary support. Here, based on their real-
world experience and authoritative references, NS tunnel experts developed Tunnel Cycle Time
based on the following assumptions: a drilling speed of six feet per minute with three drills; 2
loading time of four minutes per hole; a muck excavation rate of 40 loose cubic yards per hour; a
rockbolt installation rate of six minutes per bolt with three drills; and a shotcrete installation rate
of four cubic yards per hour. See also NS Reply WP Folder I1I-F-4-Cost Detail Report.
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Table 11I-F-20
Summary of NS Reply Tunnels Cost by Category and Sub-Category ($ thousands)
Single Track Double Track
Length
Classification

Category Lined Unlined Lined Unlined
5000 $251,180 N/A $69,755 N/A
2500 $116,284 N/A N/A N/A
1500 $107,850 N/A N/A N/A
1000 $140,305 $8,994 $92,796 N/A
650 $211,300 $73,491 $14,042 N/A
Total $826,919 $82,485 $176,593 -
Grand Total $1,085,997

The resulting total cost of constructing DRR tunnels is $1,086 million (See id.), compared to
$444 million submitted by DuPont using an undifferentiated gross cost per linear foot approach.

5. Bridges

The bridges on the DRR proposed by DuPont bear little resemblance to the real NS
bridges that they purport to replicate. Some of this is to be expected, because DuPont is
proposing to construct the DRR bridges using its own “standard” bridge types, which differ from
the bridges’ original design and construction. This alone is not a point of contention. However,
there are many corrections to be made other than typical span type in order for DuPont’s
evidence to represent feasibly and accurately the relevant attributes of the bridges in the real
world that currently carry NS traffic. To be clear, the corrections to be made are not matters of
“least cost” to build the structures, but whether or not the proposed DRR bridges would

geometrically fit into the real world topography, have the same functionality as the existing real
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world bridges, and have adequate substructure capacity. To take one illustrative example,
DuPont assumes a bridge height of 11 feet for NS’s High Bridge in Kentucky. See DuPont
Opening workpaper Bridge Construction Costs Errata.xls, Tab “Only Active Bridges,” Lines
957-960, Column U. That bridge actually is 308 feet high.**’ The myriad shortcomings and
inadequacies in DuPont’s bridges evidence are discussed in more detail in the sections that

follow, along with appropriate measures taken to correct the inadequacies.

Figure I11-F-4
High Bridge in Kentucky

268

NS’s evidence regarding bridge costs for the DRR is sponsored by NS witnesses Willie
Benton I1I and Dave Magistro. Mr. Benton is a consultant for Scott Bridge Company and
president of B-3 Engineering. Mr. Benton joined NS’s predecessor in 1972 and stayed with the

railroad until 2009, rising to Engineer, Structures, Western Region. Prior to that, Mr. Benton

*7 NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List, Lines 2422-
2425,” Column L, produced in discovery at NS-DP-DVD-008.

268 The shipping containers visible on the top of the bridge are at least eight feet high.
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served as a Bridge Engineer for NS. Mr. Magistro is a Senior Engineer and Project Manager for
STV. He has almost 15 years of experienced with structural design, focused on movable bridges
and railroad structures. These experts’ qualifications are further detailed in Section IV.

Messrs. Magistro and Benton are sometimes referred to collectively hereinafter as “NS’s
Bridge Engineering Experts.” Those Bridge Engineering Experts have corrected the errors in
DuPont’s development of DRR bridge costs and conclude properly developed DRR bridge

investment to be approximately $4,283 Billion as summarized in the following table.
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Table HHI-F-21
NS Reply DRR Bridge Cost - 100% Owned
Bridges Less Than 20-Feet * $15,656,263
Bridges with Only Type I Spans $135,393,282
Bridges with Only Type II Spans $67,168,398
Bridges with only Type III Spans $1,559,645,844
Bridges with only Type IV Spans $4,380,263
Bridges with Mixed Span Types $185,909,381
Movable Bridges $1,042,319,961
o S |
Major "Tall" Structures $843,366,065
Highway Overpasses $12,689,920
Total Cost - 100% Ownership $4,095,265,611

NS Reply DRR Bridge Cost - Partially Owned

Railroad Full Cost Ownership % | DRR Cost
gillg;y) Railway Company of $118,110,843 25% $29,527,711
TRRA Bridges $54,644,314 14% $7,808,672
IHB Bridges $141,857,769 25% $35,464,442
Conrail Shared Asset Bridges $197,648,600 58% $114,636,188
Total Cost - Fractional Ownership $512,261,526 $187,437,013
Total NS Reply DRR Bridge Cost 433 282.702,624

Source: NS Reply WP “Bridge Construction Costs errata Reply.xls,” Tab “NS Cost Summary.”
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a. Bridge Inventory

The bridge inventory proposed by DuPont is fairly accurate with respect to the location of
required bridges on the DRR compared to where they are located in the real world. However,
simply having bridges in the same location as they exist today does not mean that other material
parameters and attributes of the DRR bridge inventory are correct. In fact, there are numerous
significant corrections that must be made.

The most notable error in DuPont’s opening bridge evidence is that it simply assumed
values for bridge heights that bear no relation to their actual, required heights. This error is
important for several reasons, first and foremost being the sheer numbér of bridges that are
affected, which is the vast majority of structures in the DRR inventory. Secondly, this error has
a significant impact on the construction cost of every type of structure on the DRR, so there is no
part of the bridge inventory that is not affected. Third, this error stands out because it was
completely avoidable: DuPont made the error because it ignored readily available data that NS
furnished in discovery. This surprising error demonstrates an inept and indolent approach to
replicating NS’s real world structures on the DRR. That approach also drastically
underestimates DRR bridge costs.

NS furnished maximum bridge height data in discovery,?®® but DuPont chose to ignore
that data. According to DuPont’s opening narrative, it disregarded the available bridge height
data because it deemed that data not “complete and detailed”*”’ because it contained “only
maximum height.” Based on this cryptic and unexplained criticism, DuPont ignored NS’s actual

bridge heights and instead fabricated self-serving criteria for “estimating” DRR’s bridge heights.

NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List,” Column L.

" DuPont Opening Errata I1I-F-34.
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See DuPont Opening I1I-F-34. The bridge height “estimates” generated by DuPont’s criteria fall
far short of the actual NS bridge heights. Because DuPont failed to account for actual bridge
height requirements for the bridges replicated by the DRR, DuPont’s proposed DRR bridges
would not function in the manner necessary to create a workable railroad.

For at least two reasons, the Board should reject DuPont’s fabrication of hypothetical
bridge heights. First, in its discovery requests to NS, DuPont’s Request for Production number
129 asked for NS bridge lists providing specified information for each NS bridge. Subpart h. of
that request asked for “Height.” In response, NS provided its available bridge height information
from its records, reflecting the maximum height of each of the bridges for which data is
available.””" Despite more than ample opportunity during a lengthy discovery period, DuPont
did not advise NS during discovery that it believed the bridge height data NS provided to be
incomplete, nor did it ask for any additional bridge height data. DuPont makes no attempt
whatsoever to explain what additional height information it sought. DuPont cannot run from its
own discovery request, and is estopped from asserting for the first time in its case-in-chief that
NS’s production of maximum bridge heights in response to DuPont’s request for bridge “height”
is somehow insufficient. Thus, despite its assertion that “bridge height is an essential aspect of

the cost of a bridge,” DuPont declined to use actual bridge heights and instead fabricated

! There are some bridges for which height was not included in the NS bridge data.
Approximately 12.5 percent of the bridges in the list produced by NS contain a value of 0 in the
“Max Height” column (See NS Reply WP “Norfolk Southern Bridge List NS Reply.xls,” Tab
Active Bridge List, Cell L14529). For the minority of bridges in NS’s Bridge List that were
missing height data, NS’s Reply uses the height assumed by DuPont in its evidence. DuPont did
not, however, complain about missing bridge heights, but rather that the bridge heights provided
stated “only the maximum height.” In any event, missing height data for a small minority of

bridges cannot justify ignoring actual bridge height data produced for the vast majority of NS
bridges.
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different bridge height assumptions that are wholly untethered to the actual bridge height data
NS produced in discovery, and that substantially understate bridge costs.

Second, DuPont’s rationale for establishing new bridge height criteria is nearly identical
to the position Complainant took in Seminole, STB Docket No. 42110, a case involving different
parties and completely different bridge data. In Seminole, Complainant Seminole Electric
retained the same expert, Harvey Crouch, to sponsor its stand-alone railroad bridge plan and
develop bridge costs. In that proceeding, Mr. Crouch developed a methodology for estimating
bridge heights. The bridge height approach used by Mr. Crouch in the Seminole proceeding is
exactly the same as the approach he used for the DRR.*"*> In the Seminole case, however, CSXT
did not produce bridge height information in discovery, which necessitated an alternative
approach for calculating SARR bridge heights. Here, in contrast, NS provided responsive bridge
height information in the form maintained by NS in its ordinary course of business. While it was
undoubtedly convenient and easier for Mr. Crouch to recycle his Seminole template and
woodenly apply it to this case, the fact that NS supplied actual bridge height data eliminated any
justification for use of the approach Mr. Crouch used in Seminole.

It is not surprising that DuPont prefers Mr. Crouch’s manufactured hypothetical bridge
height categories to the actual maximum heights reported in the NS bridge list. Consider the

bridge height criteria proposed by DuPont:

Highway / Interstate 16.5° (AASHTO — Interstate Requirements)
Other Roads 14.5° (AASHTO — Other Highways)
Navigable Waterways USCG Clearance Requirements

Other Waterways 11

*2 SECI Opening, Seminole, STB Docket No. 42110, at II-F-59 to ITI-F-60 (Jan. 25, 2010).
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When these criteria and heights are compared to the actual bridge height data furnished
by NS in discovery, the real reason for DuPont’s unexplained substitution of the foregoing
hypothetical heights for actual bridge heights is exposed. Take for example, DRR Bridge
V233.00 on the Virginia Division. NS data indicates that bridge has a maximum height of 106
feet*” Ignoring this actual height, DuPont assigned the bridge a height of just 17 feet, because it
falls under DuPont criterion number four—a bridge crossing a non-navigable “other”
waterway.*”!

Thus, DuPont’s unjustified use of a fabricated height reduced the height of the bridge by

95 feet, or 90 percent of its actual height. DRR Bridge V344.40 on the Pocahontas Division is
| another example. The NS bridge inventory shows the bridge has a maximum height of 192
feet.””> Based on its criterion number two—crossing a non-interstate highway—DuPont
assigned this bridge a height of just 14.5 feet, a 177.5 foot understatement of the actual bridge

276

height.””” A picture of the bridge as it exists on NS’s system is set forth below, clearly

demonstrating the absurdity of DuPont’s height assumption.

B NS Reply WP “Norfolk Southern Bridge List.xls,” Tab, “Active Bridge List,” Cell L5633.

> DuPont Opening WP “Bridge Construction Costs Errata.xls,” Tab “Only Active Bridges,”

Cell U2560.

?"> NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List,” Cell L63413.

%7 DuPont Opening WP “Bridge Construction Costs Errata.xls,” Tab “Only Active Bridges,”
Cell U2590.
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Figure III-F-5
V344.40, Pocahontas Division

There are thousands of bridge locations where DuPont’s artificial and ill-fitting bridge
criteria produced bridge heights that are lower than the actual bridge heights furnished by NS.
Several dozen of the height understatements are of similar magnitude to those described above.
where actual bridge heights ranging from 100 feet to up to 308 feet are purportedly “replicated”
by DuPont’s assumed DRR bridge heights between 11 feet and 16.5 feet. Clearly, these

hypothetical bridges are not tall enough to connect the track they purport to connect. In this
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Reply Evidence, NS’s bridge experts have accounted for actual bridge heights by using the data
furnished by NS in response to DuPont’s discovery requests.

The maximum bridge heights furnished by NS are entirely appropriate for developing
bridge abutment and pier costs for most bridges at issue in this proceeding, which NS has
categorized into Types I, II, and IIl DRR bridge types. For these “standard” bridges in the Types
I, TI, and III DRR bridge categories, the average number of spans is low enough that there are
zero or one piers on the vast majority of these bridges as set forth below. Therefore, the
maximum bridge height data furnished by NS in discovery is actually a very accurate
representation of the bridge heights that should be considered for these bridges. Pier heights are
typically at maximum somewhere near the center of the length of the bridge, and gradually
decrease in height as the bridge approaches the abutments at the ends of the bridge. But if there
is only one single pier, its height is the same as the “maximum height.”

Type I Bridges — Average Number of Spans = 1.40%7
Type II Bridges — Average Number of Spans = 1.00%"

Type I Bridges — Average Number of Spans = 2.46>”
In exceptional circumstances where longer bridges with multiple spans may not maintain

maximum height over the entire length of the bridge, as described above, NS’s bridge experts

graduated the substructure costs to reflect the decreasing pier heights, and did not use standard

*77'NS Reply WP “Bridge Construction Costs_NS Reply.xlIsx,” Tab “Bridges — Type I Spans
Only,” Cell P1400.

7 NS Reply WP “Bridge Construction Costs_NS Reply.xIsx,” Tab, “Bridges — Type II Spans
Only,” Cell P654.

?” NS Reply WP “Bridge Construction Costs_NS Reply.xlsx,” Tab “Bridges — Type III Spans
Only,” Cell P2878.
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Type I, 11, and IIT bridges. In such cases, the pier heights and material quantities are calculated
in NS’s Reply workpapers.280

DuPont’s bridge evidence also frequently uses incorrect bridge lengths. DuPont’s use of
erroneous total bridge lengths for bridges with multiple span types produced a substantial
overstatement of the DRR bridge lengths. For example, Bridge Number W156.80 on the
Piedmont Division®®' has a real world total bridge length of 650 feet. This is what the NS bridge
list and track charts furnished in discovery show.?®* However, DuPont’s bridge costs
spreadsheet for the DRR shows a length of 1,120 feet for this bridge.® This and similar length
overstatements are the result of errors in the costing spreadsheet formulas DuPont used to
calculate total bridge lengths. Specifically, the NS bridge list includes two separate fields
reflecting bridge length information, labeled “Length” and “Total Length.” For bridges with a
single uniform span type, only the “Total Length” field is populated, and the “Length” field is
blank. For bridges consisting of more than one type of span, the NS bridge list contains an entry
in the “Length” field for each type to span. For example, NS bridge W156.80 crosses Crane
Creek with two ballast deck steel beam spans of 20 feet, three open deck plate girder spans of 60
feet, and twenty ballast deck steel beam spans of 21.5 feet. The total length of the bridge is 650

284

feet.”™" The bridge list “Length” field for the Crane Creek bridge has entries of 40, 180, and 430

280 NS Reply WPs “NS Special Bridges_Movable.pdf,” NS Special Bridges Non Movable Over
Navigable Waterways.pdf,” and “NS Special Bridges_Tall.pdf.”

?*1 NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List,” Cell K1463,
Crane Creek Bridge.

?*> NS Reply WP “2010_PIEDMONT_03 (NS-CP-C-7446 to 7958).pdf” at 327.

%53 DuPont Opening Errata WP “Bridge Construction Cost Errata.xls,” Tab “Only Active
Bridges,” Cell 0497.

2% (2x20) + (3 x 60) + (20 x 21.5) = (40 + 180 + 430) = 650.
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feet respectively for the two steel beam spans, three deck plate girder spans and twenty beam
spans. The “Total Length” field in the bridge list identifies the combined total length of the
bridge in the first line entry for each bridge, and reports the same value as in the “Length” ficld
for the remaining bridge span types. Thus in the bridge inventory for the Crane Creek Bridge
(W156.80) the “Total Length” field first lists 650 feet (the total length of all spans on the
bridge)™ and then 40 feet and 430 feet respectively for the 20 and 21.5 foot steel beam spans.
Instead of adding the entries in the “Length” field to determine total bridge length, DuPont
incorrectly summed all entries in the “Total Length” field, which adds the total bridge length
reported in the first line entry with the lengths of the subsequently reported span types,
overstating the bridge length by 470 feet.

DuPont made this error to its own detriment in hundreds of bridge locations, so the list of
errors is far too lengthy to enumerate in this narrative. This gross error further illustrates the
careless and unreliable nature of the bridge evidence proffered by DuPont. Although DuPont’s
repeated error would favor NS, in the interest of accuracy NS has corrected DuPont’s
overstatements of bridge lengths. The corrected cells are highlighted in NS reply work papers
and NS’s bridge experts have attached a comment to each highlighted cell indicating the
correction they made

A third common error in DuPont’s bridge evidence is its frequent assignment of incorrect
and inconsistent numbers of tracks to various bridge locations. For example, consider MP

H16.50 to H20.20 on the Georgia Division. DuPont’s Stick Diagram of this segment shows just

*3 Individual line entries for bridges are reported in alphabetical order by span type regardless of
actual placement in bridge.
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a single track. However, DuPont’s bridge cost spreadsheet uses two tracks in this area..”*® This
error occurs numerous times in DuPont’s favor, but it also occurs numerous time to its detriment.
There is no consistency in this error as to which side it favors, which again exemplifies the
sloppy nature of the evidence. DuPont made this in too many locations to list here, but NS has
corrected those errors in its Reply Evidence bridge cost spreadsheet.”®” NS has highlighted the
corrected cells and attached a comment to each highlighted cell indicating which page of the
Stick Diagrams contains the conflicting data. Like DuPont’s bridge length errors, its myriad
errors in the straightforward task of assigning number of tracks underscore DuPont’s haphazard
approach to developing its bridge evidence and results in an unreliable evidentiary presentation.
A fourth category of errors in DuPont’s bridge evidence is its broad-brush assumption
that all bridges less than 20 feet in length could be replaced with culverts. Replacement of
bridges less than 20 feet long with culverts would work only if the replacement culvert maintains
the functionality of the bridge. But bridges cannot be replaced indiscriminately based solely on
whether they are less than 20 feet in length. Most obviously, a great number of short bridges
span a feature other than a waterway or drainage area (e.g., a road), where a culvert could not
perform the same function as the existing bridge. For example, consider Bridge HP88.07 in

Lebanon, PA on the Harrisburg Division, pictured below. >

%86 DuPont Opening Errata WP “Bridge Construction Costs Errata.xls,” Tab “Only Active
Bridges, Cells AO704-A0711.”

7 NS Reply WP “Bridge Construction Costs_NS Reply.xIsx,” Tab “All Bridges Complete
Inventory,” Column AP.

** NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List,” Lines 7801-
7803.
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Figure I11-F-6
Bridge HP88.07, Harrisburg Division

This existing bridge is shown in NS’s bridge inventory as being 12 feet in length and spanning

25" Street, an automobile roadway. The data furnished by NS also indicates a bridge height of

17 feet. DuPont would replace this structure on the DRR with a pair of 108-inch (9 feet)

9 In order for 25" Street to remain in service, the bridge’s horizontal and

diameter pipes.
vertical clearances must be preserved to allow sufficient space for cars to pass under the bridge.

Replacing the 25™ Street bridge with a pair of culverts will not preserve those clearances. Also

consider Bridge CJ237.24 on the Lake Division over a private crossing. NS data shows the

289

DuPont Opening WP “Culvert Construction Costs.xlIsx,” Tab “20ft<Bridges Rev,” Cells
P253-P254.
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existing bridge is 20 feet in length and has a maximum height of 30 feet.”® DuPont’s evidence
purports to replace this bridge with a pair of pipes that are each 108-inches in diameter.*”!
Again, the culvert pipes proposed by DuPont clearly would provide neither the horizontal
clearance nor the vertical height of the bridge they purport to replace. These are just two
examples of hundreds of instances in which DuPont’s proffered replacement of a bridge with a
culvert would not provide the same capacity or functionality as the existing real world bridge.
Accordingly, NS has rejected any attempt by DuPont to replace a bridge with culverts where the
bridge at issue spans a feature other than a waterway. A detailed list of the structures at issue
and a costing of those structures are set forth in NS’s workpapers.**

DuPont’s bridge inventory also included another error that resulted in substantial
understatement of DRR bridge costs, the omission of three movable bridges. Bridges 229.00°”
and NO172.20%* on the Alabama Division and Bridge W151.40%* on the Illinois Division were
listed by DuPont in its standard bridge inventory rather than the “Special” or movable inventory.

The NS bridge inventory clearly identifies those bridges as moveable spans. DuPont offered no

justification for omitting those structures from the movable bridge list, or for its failure to assign

%NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List,” Lines 13423-
13424.

! DuPont Opening WP “Culvert Construction Costs.xIsx,” Tab “20ft<Bridges Rev,” Cells
P118-P119. ‘

*%2 NS Reply WP “Bridge Construction Costs_NS Reply.xlsx,” Tab “<20’ Bridges.”
?> NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List,” Cell G3606.
4 NS Reply WP “Norfolk Southern Bridge List.xls,” Tab “Active Bridge List,” Cell G3810.

NS Reply WP “Norfolk Southern Bridge List.xlIs,” Tab “Active Bridge List,” Cell G14350.
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to those bridges costs commensurate with a movable span.””® NS’s Reply Evidence restores
those bridges to their proper status as movable bridges.

A further bridge inventory error is DuPont’s assignment of costs to the DRR for two
bridges that are not actually owned by NS. Bridges NO190.60 and NT9.20 on the Alabama
Division are actually owned by the N.O. Dock Board, not NS. To correct for the resulting
overstatement of bridge costs, NS has removed the construction costs for these two structures
from the DRR inventory, despite the fact that this correction works to DuPont’s advantage

Finally, DuPont’s evidence failed to accurately account for exceptionally tall structures
and the major river crossings, which require larger horizontal or vertical clearances than can be
provided by the DRR standard spans and piers.”” NS’s Reply Evidence has categorized such
extraordinary bridges as “Special Bridges,” which are discussed in detail below.

DuPont made a variety of other errors throughout its DRR bridge inventory. All errors
that NS identified and corrected are noted in the NS reply bridge cost spreadsheet.”” Those
specifically discussed above were particularly significant errors.

b. Bridge Design and Cost Overview

DuPont’s bridge design and cost narrative is short and simple. See DuPont Opening III-F-
33 to III-F-38. Scrutiny reveals DuPont’s approach to be simplistic and infeasible. DuPont’s

superficial and unexamined approach is fundamentally unsound and unworkable: it omits and

% In previous rate cases, DuPont’s engineering witness has attempted to justify removing
movable bridges based on a simplistic and erroneous rationale that if a movable span is not
operated very frequently, it must not be necessary. This rationalization is gravely mistaken, as
discussed below in the movable bridges section.

%7 The High Bridge, discussed supra, is an example of a structure requiring larger clearances
than DRR’s standard spans and piers.

2% NS Reply WP “Bridge Construction Cost_NS Reply.xIsx,” Tab “All Bridges Complete
Inventory.”
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glosses over fundamental physical requirements, fails to account for numerous essential elements
of bridge engineering and design, and does not present a complete, integrated, workable bridge
design plan. Below, NS discusses the fundamental flaws in the design and implementation of
DuPont’s bridge plan. NS also describes the changes and adjustments it has made in this Reply
Evidence to correct the flaws, errors, and omissions in DuPont’s case-in-chief regarding bridge
design and corresponding costs.

i. Cost Overview

NS accepts the base unit prices used for bridge components on the DRR system, with the
exception of movable bridges. “Base” unit cost refers .to region-specific unit cost values that
DuPont obtained from specified sources. It is important to note, however, that all of the unit
costs proffered by DuPont were gathered from small and limited geographical locations. All of
the railroad bridge costs were based on bids in the State of Tennessee. Similarly, all of the
overhead bridge costs were based upon a few highway projects in the State of Florida. DuPont
presents no argument or evidence that the localized costs it used are representative of the costs
the DRR would have to pay to construct a SARR spanning 20 different States and numerous
regions and conditions within those States. On reply, NS adjusted the base unit costs by applying
a Location Factor per R.S. Means based on the location of each bridge in question.””

DuPont’s bridge component unit costs are substantially lower than specific costs that
would be obtained from any one contractor’s integrated bid. This is because DuPont cherry-
picks the lowest cost available for each bridge component from a number of bids and other
sources. DuPont assumes that each of these component “least costs” will be available in

aggregate to the DRR. This is an unrealistic assumption that produces an understatement of unit

NS Reply WP “Location Factors.pdf.”
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costs of constructing the DRR bridges. Bridge contractors frequently offer lower prices on some
components of a job while making up for such “loss leaders” by charging higher prices for other
components. Construction bids are offered as an integrated package, not as an ala carte menu
from which the buyer may select individual components. It is one thing to allow a Complainant
to select the lowest overall project bid it can find and use all of the component unit costs from
that bid. It is an entirely different—and wholly unrealistic—matter for a Complainant to assume
it could cherry-pick the lowest individual line items from different contractors’ integrated bids
for every individual component of SARR bridge construction projects. No real world contractor
would agree to such an approach.

Solely because the Board has accepted Complainants’ cherry picking approach in past
SAC proceedings, NS very reluctantly accepts DuPont’s cherry picked bridge component unit
prices here, adjusted for location. However, NS urges the Board to reconsider the fundamentally
unrealistic and unfair nature of permitting SAC Complainants to use such an approach.

NS generally rejects the quantities used by DuPont to estimate DRR bridge costs, largely
because of DuPont’s abject failure to accurately take into account and address bridge heights.
However, NS will discuss specific items in more detail in the sections below that address the
individual bridge types. For movable bridges, NS rejects not only the unit costs, but also the
cost share that DuPont assigned to each structure. NS has developed an appropriate unit cost
from real cost data for movable bridges that were actually constructed. NS’s development of
unit cost and its reasons for correcting the cost share are explained below in the section on

Movable Bridges.
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DuPont’s workpapers show that it substantially understated the cost of constructing the

bridges on the DRR.>® This is because, while DuPont came up with acceptable unit costs for

material, it failed to develop feasible substructure designs. The lack of feasible designs, in turn,

led to inaccurate estimates of quantities for DuPont’s DRR bridge inventory. Additionally,

DuPont failed to accurately reflect a reasonable cost to replicate special bridges, including

movable bridges, bridges over major rivers and navigable waterways and exceptionally tall

bridges. NS’s Engineering Experts have corrected the errors in DuPont’s development of DRR

bridge costs and conclude properly developed DRR bridge investment to be approximately $4.1

billion as summarized in the following table.

Table III-F-22

Comparison of NS’ Estimate of Bridge Costs With DuPont’s Estimate of Bridge Costs

DuPont’s Opening Cost NS Reply Cost

Bridges $1,836,445,670
Bridges <20 Feet $15,656,263
Bridges w/ Only Type I Spans $135,393,282
Bridges w/ Only Type II Spans $67,168,398
Bridges w/ Only Type III Spans $1,559,645,844
Bridges w/ Only Type IV Spans $4,380,263
Special Bridgess — Movable $91,583,599 $1,042,319,961
Special Bridges — Major Non-Movable $228,736,234
over Navigable Waterways
Special Bridges - Tall $843,366,065
Highway Overpasses * $12,689,920

$4,095,265,611

*DuPont’s total bridge cost shown in Table III-F-1 at DuPont Opening I1I-F-1 apparently does
not include the cost of Highly Overpass Structures. The total in Table III-F-29 above adds the
cost of these structures into DuPont’s total bridge costs.

% DuPont Opening ITI-F-1.
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il. Bridge Design

In order to address all of the shortcomings with DuPont’s proposed bridge designs for the
DRR inventory, it is useful to break the discussion into two categories: superstructure and
substructure. “Superstructure” refers to the horizontal members, or spans, that actually carry the
rail traffic. Superstructure includes prestressed box beams, steel deck girders, and through plate
girders. The superstructure spans are supported by substructure units, which are vertical
members that transmit the superstructure loads down to the ground. The substructure units
primarily consist of piers and abutments.

(@)  Superstructure Design (Spans)

DuPont claims that it developed standard bridge types for the DRR. Implicit in the term
“bridge type” is the development of superstructure and corresponding abutments and piers
designed for each of the standard bridge types. In reality, however, DuPont designed and
developed costs for standard superstructure span types, uniform standard substructure piers, and
a single uniform standard abutment. DuPont developed costs for each bridge by combining its
uniform costs for each standard component. In other words, based on the way DuPont developed
its bridge costs, bridges with spans of all lengths crossing over non-navigable waterways always
have the same 11 foot high pier design and same abutments, regardless of the length of the
bridge span. Because span length drives the load capacity requirements of the abutments and
piers, DuPont’s approach results in mismatches between bridge superstructures and substructures
that would render the DRR bridges infeasible and in many instances unsafe.

To correct DuPont’s use of unrealistic “one-size-fits-all” bridge designs, NS separated the
DRR bridge inventory into multiple categories, assigning each bridge to one of the following

categories: Type I Bridge, Type II Bridge, Type III Bridge, Type IV Bridge, Bridges with
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Multiple Span Types, or one of the various types of Special Bridges. This allows for
substructure parameters to be matched with the type of superstructure they must support.

While NS rejects the methodology that DuPont used to assemble the bridges in the DRR
inventory and how the superstructure spans are combined with the substructure units, it accepts
the superstructure span designs proposed by DuPont for all of the Type I, Type II, Type III, and
Type IV spans. Specifically, the precast double void box beam shown in DuPont’s opening
workpaper “Type 1_Photos and Plans.pdf” could carry the standard 286,000 pound car loads for
the span lengths covered by the Type I span. Similarly, the steel deck girder span shown in
DuPont’s opening workpaper “Type II_Photos and Plans.pdf” adequately could carry the
standard 286,000 pound car loads for the span lengths covered by the Type II span, the
prestressed concrete I-beam span shown in DuPont’s opening workpaper “Type III_Photos and
Plans.pdf” could carry the standard 286,000 pound car loads for the span lengths covered by the
Type III span and the steel through plate girder shown in DuPont’s opening workpaper “Type
IV_Plans and Photos.pdf” could carry the standard 286,000 pound car loads for the span lengths
covered by the Type IV span.

NS does not take exception to an approach that matches individual span types with
different standard substructure units within individual bridges. This sort of cafeteria approach is
reasonable if it is executed properly. Proper execution of such an approach, however, is
complicated and requires that each of the standard substructure units (piers and abutments) have
the load capacity necessary to support the various superstructure span types that might be paired
with them. Further, each of the superstructure span types must fit geometrically onto each

substructure that might possibly be utilized to support them. DuPont fails to satisfy these
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essential requirements. Consider, for example, Bridge 219.40 on the Piedmont Division.”"
DuPont proposed to use its standard Type III span supers‘[ructure3 92 in conjunction with its
standard 11-Foot tall pier substructure.”® The pier cap dimensions for the standard 11-Foot tall
pier proposed by DuPont for the DRR are 12’ wide x 3’ deep. However, the Typical Section for
a Type III span shown in DuPont’s workpapers3 %4 clearly shows that a Type III girder would not
fit on a pier cap that is only 12 feet wide. The footprint of the beams takes up a width of exactly
16 feet.

All structural design codes require maintenance of a minimum edge distance, such that
the top surface of the pier cap or abutment is larger than the actual footprint of the beams they
are supporting. For example, to meet AREMA guidelines, the edge of the concrete must be at
least 6 inches away from the edge of the bearing supporting a superstructure beam.*”

Following AREMA’s guidelines, the pier cap would have to be a minimum of 17 feet wide.
Additionally, the anchor bolts that are positioned on the outside of the two exterior beams will be
outside the limits of the standard 11-foot pier cap.

In addition to its failure to match superstructure and substructure components, DuPont’s
bridge designs omit spans used over major waterways and navigable waterways that would meet

USCG horizontal and vertical clearance requirements. Consider, for example, Bridge 249.00

! DuPont Opening Errata WP “Bridge Construction Costs Errata.xls,” Tab “Only Active
Bridges,” Lines 20-30.

392 DuPont Opening Errata WP “Bridge Construction Costs Errata.xls,” Tab “Only Active
Bridges,” Cells Z20-723.

3% DyPont Opening Errata WP “Bridge Construction Costs Errata.xls,” Tab “Only Active
Bridges,” Cells U20-U-23.

%* DuPont Opening WP “Type III_Photos and Plans.pdf” at 15.

% NS Reply WP “AREMA Bearing Edge Distance.pdf.”
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over the Tenn-Tom Waterway on the Alabama Division. The United States Coast Guard
requires a horizontal clearance of 300 feet in this location.®® NS’s bridge data shows that this
bridge contains a 480-foot long through truss over the waterway, which meets the USCG
horizontal clearance requirement. However, DuPont proposes to replace this superstructure with
Type III spans where the maximum horizontal clearance would then be only approximately 90
feet, which obviously fails to satisfy the United States Coast Guard’s horizontal clearance
re¢:1uiremen‘[.307

Generally, DuPont’s engineers assumed that some combination of its standard spans
could be assembled into a bridge that could be used to cross regulated waterways. As the
foregoing example demonstrates, however, that assumption is invalid. To correct these
deficiencies, NS’s Reply estimates quantities for long span trusses that could be used over these
navigable waterways, designs rest piers sufficient to support the long span trusses, and then
assigns costs for these quantities based on the unit prices proposed by DuPont. Specific details

of NS’s approach are discussed in the section covering special bridges. See infra I1I-F-5-b-viii.

(b) Substructure Design (Piers and Abutments)

DuPont’s substructure designs and details are infeasible in the manner that DuPont has
attempted to apply them to the entire DRR bridge inventory. DuPont’s approach has two fatal
flaws: one is that the standard pier details do not properly account for bridge height; and the
second is that the standard pier details proposed by DuPont do not account for differing span
lengths. The root cause of these fundamental errors is DuPont’s failure to perform any

engineering calculations.

306 NS Reply WP “USCG_Clearance_Guide_Excerpt_Tenn-Tom Waterway.pdf.”

3 .
Y See id.
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The two core problems with DuPont’s standard pier designs mentioned above each have
a profound impact on the costing of the bridges in the DRR inventory. As DuPont itself asserts,
bridge height is an essential feature of bridge design, and it has a large effect on the cost of
bridges. See DuPont Opening III-F-34. Essentially, the taller a pier structure is, the less weight
it can support. Consider an example. Suppose a 2X4 piece of lumber that is two feet long
standing on-end as a column can support a weight of 400 pounds before it fails or buckles. A
2X4 piece of lumber that is 10 feet long standing on end cannot support that same 400-pound
weight unless it is heavily braced. If the same 400 pounds needs to be supported at a height of
10 feet, it makes more sense to use larger dimension lumber. Even large dimension lumber may
still require bracing. The load capacity of a given post or pier at a particular height cannot be
known until the engineering analysis is performed. The foregoing principles of physics and
engineering mean that NS cannot correct DuPont’s pier design errors by merely using the
standard pier details posited by DuPont and “stretching” them to account for the correct bridge
height. Rather, the pier dimensions and capacity needed for taller bridge heights must be
analyzed and re-calculated. NS’s bridge engineering experts undertook this analysis and
recalculation, as discussed in more detail below.

The second fundamental problem with DuPont’s standard pier designs -- their failure to
account for differing span lengths -- also boils down to load capacity. For example, a Type I
span that is 32 feet long will require much less substructure support than a Type IV span that is
150 feet long. The shorter span has less dead load, or self weight: there are only 32 feet of
beam, track, ties, and ballast, as opposed to 150 feet of beam, track, ties, and ballast for the Type
IV span. Additionally, the shorter span is required to support only 32 feet of a train’s length,

rather than 150 feet, so there is much less live load that needs to be supported for the shorter
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span. But DuPont did not account for span length in defining the standard piers, so the 32-foot
Type I span and the 150-foot Type IV span both utilize the same standard pier in DuPont’s
bridge cost spreadsheet. The standard pier and abutment that DuPont used for the both types of
spans is far more suitable to support a Type I span than it is a Type IV span.

NS has evaluated DuPont’s standard pier details as DuPont proposed to apply them in the
DRR inventory. Based on that evaluation, NS will accept the 11-foot, 14.5-foot and 16.5 foot
standard piers to the extent that they can be used on structures with only Type I or Type II spans.
The standard pier designs can support the loads imposed by Type I and Type II superstructure
spans up to the heights specified.

However, NS had to design additional piers to be used with Type I and Type II spans for
the heights exceeding 16.5 feet to address column buckling and slenderness effects discussed
above, as well as pile loads. As DuPont pointed out, and NS’s analysis confirmed, the taller
piers require more stability and more material than a shorter pier to support the same weight. See
NS Reply WP “NS Type II Bridge.pdf.” Also, NS had to design entirely new piers to be used
with Type III and Type IV spans for the entire range of pier heights: NS’s bridge experts’
analysis concluded that DuPont’s standard pier details are not adequate to support the larger dead
loads and live loads imposed by the longer Type III and Type IV superstructure spans for any
bridge height. See NS Reply WP “NS Type III Bridge.pdf.”

For this Reply, NS has designed piers in a range of heights between 11 feet and 65 feet to
be used with each of the Types I through IV superstructure spans. This means that in NS’s
Reply Evidence, a 20-foot tall pier that supports a Type I span will be unique to the loads
imposed by a Type I span, and necessarily different from a 20-foot tall pier that supports a Type

I span. The bottom line is that DuPont did not develop pier details that were specific to the
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length of the superstructure span they would be required to support, and also failed to account
accurately for the true heights of the bridges. To remedy this deficiency, NS produced a matrix
of pier designs that can be assigned to each bridge in the inventory based both on the actual
length of the superstructure span they are supporting and the true height of the bridge.’®

For DRR bridge abutments, DuPont developed a cost for a single standard abutment and
assumed the design would be applicable to all DRR bridges including special bridges with
movable spans. But DuPont is also clearly proposing to replicate bridges with a variety of types
of spans. And as discussed above regarding span lengths, an abutment that is suitable to support
the load of a Type I span is not necessarily suitable to support the load of a Type III span due to
the differences in length. Therefore, NS rejects this one-size-fits-all approach and instead
designed and developed costs for abutments tailored to the specific superstructure characteristics
of each DRR bridge category.

iii. = Type I Bridges

Type I bridges proposed by DuPont for the DRR are described in its Opening Evidence
as being made up of Type I spans ranging from 20 feet to 32 feet in length. NS accepts this
designation.

DuPont’s Opening Evidence proposes the use of six HP14x73 piles as the foundation for
the Type I bridge abutment.>® DuPont’s bridge cost spreadsheet, however, clearly uses a

standard CSXT stub abutment, which utilizes only four piles rather than six, as a basis for its

310

abutment cost.” . Because the standard CSXT stub abutment with its four piles would be

% See NS Reply WPs “NS Type I Bridge.pdf,” NS Type II Bridge,pdf,” “NS Type III
Bridge.pdf,” and “NS Type IV Bridge.pdf.”

%® DuPont Opening I1I-F-36.

319 DuPont Opening WP “CSXT Standard Stub Abutment.pdf” at 6.
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adequate to support Type I spans on the DRR, NS corrected this quantity for abutment piles to be
used with Type I bridges on the DRR."

For Type I piers, NS determined that the 11-foot, 14.5-foot and 16.5-foot standard pier
details furnished by DuPont in its opening workpapers are adequate for supporting superstructure
for the DRR Type I spans up to the specified heights. However, approximately a third of the
Type I bridges on the DRR have pier heights exceeding 16.5 feet, as demonstrated by the
average pier height and mean pier height calculations in NS’s workpapers.*'? To remedy
DuPont’s failure to properly account for these structures taller than 16.5 feet, NS had to design
piers in a range of heights greater than 16.5 feet to address the various pier heights exhibited by
Type I bridges. Although DuPont designed piers at heights of 54 feet, 64 feet and 94 feet, it
would not be reasonable to assign the quantities and cost of these much larger piers for bridges
that in some cases exceed the 16.5-foot pier height ceiling by only a few feet.

Based on bridge height data for the bridges NS classified as Type 1, it developed and
designed new piers for bridge heights of 20 feet, 25 feet, 35 feet, 45 feet, 55 feet and 65 feet.”
Each Type I bridge was assigned pier costs for the standard Type I pier height (in the range
developed by NS’s bridge engineering experts) that was closest to the actual height of the bridge.
For example, a Type 1 bridge with pier height of 37 feet would be assigned pier costs for a 35-
foot standard Type I pier, because 37 feet is less than the point halfway between the two NS

proposed standard pier heights on either side of the pier height in question, 35 feet and 45 feet.

! See NS Reply WP “Bridge Construction Costs_NS Reply.xlsx,” Tab “Abutment Piles,” Cell
F6.

12 NS Reply WP “Bridge Construction Costs_NS Reply.xlsx,” Tab “Bridges — Type I Spans
Only,” Cells R1403-S1406.

BNS Reply WP “Bridge Construction Costs_NS Reply.xlsx,” Tab “Bridges — Type I Spans
Only,” Cells P1408-S1427.
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Similarly, a Type I bridge with pier height of 42 feet would be assigned pier costs for a 45-foot
standard Type I pier, because 42 feet is greater than the halfway point between the NS proposed
35-foot and 45-foot standard pier heights.

To develop the new NS Type I standard pier design, NS’s bridge engineering experts
began with details substantially similar to those proposed by DuPont for its standard piers, with
the only difference being the height of the pier. NS retained the cap dimensions, footing
dimensions, pile size, and pile quantities proposed by DuPont for the new pier designs unless
physical requirements or other analysis dictated a change. NS’s more detailed approach ensures
that the various pier heights are designed based on real design loads that are consistent with the
proportions and parameters of the bridges in question. The breakdown of heights ranging from
20 feet to 65 feet creates a reasonable spread in pier heights to ensure that the pier quantities are
not overstated for any given pier height. NS’s pier designs and quantities can be found in its
wo1rkpapers.3 "

Even though DuPont’s pier details for the 11-foot, 14.5-foot, and 16.5-foot standard piers
are acceptable for use with Type I spans from a design strength standpoint, the concrete
quantities for these standard piers required correction. DuPont proposed pier dimensions for
which the pier height exactly matches the required vertical clearance. This assumption would
require the bottom of the pier footing to be resting directly on top of the ground. In practice,
these footings must be buried, such that the top of the footing is at least two feet below the
ground line. The assumption by NS of two feet of cover over the top of the pier footing is quite
conservative. Standard design codes and design guideline resources require pier footings to be

covered, with the cover ranging between 5-10 feet, depending on soil properties in the specific

314 See NS Reply WP “NS Type I Bridge.pdf.”
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geographic locatioh See NS Reply WP “AREMA Frost Penetration.pdf.” NS chose to use a very
conservative value so that it could be applied to every Type 1 bridge, and to avoid the need to
assign a specific pier footing depth and corresponding concrete quantities for every bridge in the
inventory based on regions. NS also assumed footings two feet below the ground line for its pier
designed for supplemental heights. The result of this conservative approach is that NS’s Reply
concrete quantities understate the actual concrete quantities that would be needed to construct
piers for Type I bridges on the DRR.

iv. Type II Bridges

NS largely accepts DuPont’s Type II bridge design and designations. DuPont describes
the Type II bridges it proposes as consisting of Type II spans ranging from 32 feet to 45 feet in
length. NS accepts this designation. NS’s abutment design for Type II bridges will be the same
as the abutments for Type I bridges so the modifications to the abutment design discussed for the
Type I bridge above also apply to Type II bridge abutments.

All of the DRR bridges designated as Type II bridges by DuPont are single span bridges.
In accepting DuPont’s Type II bridge designations, NS did not change the DRR bridges assigned
to the Type II category, so the NS reply Type II bridges are also single span. Because single
span bridges require only abutments and no piers, NS has not designed bridge piers of varying
heights for Type Il bridges.

v. Type III Bridges

Type III bridges proposed by DuPont for the DRR are described in its Opening Evidence
as consisting of Type III spans ranging from 60 feet to 92.5 feet in length. NS accepts this
designation.

NS developed Type I standard piers for the same range of heights as exhibited for Type

I'spans: 11 feet, 14.5 feet, 16.5 feet, 20 feet, 25 feet, 35 feet, 45 feet, 55 feet, and 65 feet. But
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each of these standard Type I piers, while exhibiting the same height as the standard Type I
piers, have different details and quantities. These details and quantities are specifically tied to
the design loads for a Type III span that ranges from 60 feet to 92.5 feet in length, rather than the
32-foot maximum span length of a Type I span. In other words, the standard Type III pier that is
35 feet tall must have substantially more load capacity than the standard Type I pier of the same
height, due to the length of superstructure span and resulting design loads that each is required to
support.

DuPont furnished conflicting information regarding abutments for Type III bridges on the
DRR. DuPont’s Opening Evidence suggests the use of six HP14x73 piles as the foundation for
the Type III bridge abutment. See DuPont Opening III-F-37. DuPont’s bridge cost spreadsheet,
however, clearly uses the standard CSXT stub abutment as a basis for its cost.” 15 As previously
noted, there is a discrepancy between the cost calculations in the spreadsheet using the standard
CSXT abutment, which uses only four piles as compared to the description of a six pile abutment
DuPont claims to have used. See DuPont Opening Il1I-F-37. But in the case of Type III bridges,
there is a larger and even more significant error: the standard CSXT stub abutment is not
adequate to withstand the loading imposed by a DRR Type Il span, regardless of whether it is
used with four piles or six piles.*'® Spans with lengths up to 92.5 feet require more support than
can be provided by the standard CSXT stub abutment. The typical Type III bridge details that
DuPont furnished actually support NS’s Bridge Engineering Experts’ determination that the

standard CSXT stub abutment is inadequate for the Type III span loads. The bridge that DuPont

*> DuPont Opening WP “Bridge Construction Costs Errata.xls,” Tab “Abut Concrete — Piling,”

Cell C5. DuPont’s narrative evidence does not disclose its use of CSXT bridge data and
specifications, let alone why it used that data or how it is appropriate for DRR bridges.

*1° NS Reply WP “NS Type I1I Bridge.pdf.”

III-F-196



PUBLIC VERSION

used to exemplify its Type III bridge category for the DRR, a bridge that was actually designed
and constructed, uses a significantly more substantial abutment.>"’

Because the standard CSXT stub abutment is inadequate to carry DRR Type IlI spans,
and DuPont’s narrative did not fully describe Type III abutment attributes, NS evaluated the
adequacy of the abutment details for a bridge that DuPont used as to exemplify Type III bridge
abutments. See DuPont Opening I1I-F-37, nn.99-100; NS Reply workpaper “NS Type III
Bridge.pdf.” NS’s bridge experts’ analysis in this workpaper showed that the HP12x353 piles
represented in Du