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Engineering Study and Cost Estimate

Introduction

This report constitutes the Engineering Study and Cost Estimate portion of the
Nevada Northern Railroad Project Environmental and Engineering Studies, performed

by R.L. Banks & Associates, Inc., (RLBA) for the City of Ely
A. Survey Track/Current Status

REQUIREMENT

Survey track from McGill Junction to Shafter on a mile by mile basis and identify the
current status of track including weight of the rail, condition of the roadbed, and
condition of track in relation to potential use including the cars and the product in the

cars (both fluid and solid).
FINDINGS

General

In coordination with Karen Rajala and following melting of snow cover, RLBA arranged
to visit the site March 25-29, 2002. The track was inspected on a mile by mile basis
on March 26, 27 and 28 by Jim Winger and Ken Withers, P.E., RLBA, assisted by
Steve Leith, who operated the hi-rail vehicle provided by the Nevada Northern Railway
Historical Operating Museum. Lance Hunt of the Nevada Northern Railway Historical
Operating Museum made the arrangements for the hirail vehicle. Steve Goins of
David Evans and Associates, Inc., performing the Environmental Review portion of
this study, joined Winger, Withers and Leith for the May 28 portion of the inspection.

Throughout this study, the potential use of this track is assumed to be delivery of coal
to a prospective power plant located on the railroad, perhaps at milepost (MP) 84.5,
and movement of inbound crude oil to and outbound finished petroleum products from
a facility being considered at Cherry Creek, MP 91.3. Anticipated traffic is assumed to
be carried in'263,000 pound railcars; however, track rehabilitated as prescribed in this

report will safely carry 286,000 pound railcars also.

The inventory of the railroad line between Shafter, MP18.5, and McGill Junction,
MP128.4, included the following:

weight of rail

condition of rail

size and condition of joint bars, bolts and tie plates

tie condition and spacing

presence or absence of spikes and other track components
ballast and roadbed condition including presence of vegetation

R.L. BANKS & ASSOCIATES, INC. :b



¢ drainage features and their adequacy

The track system of a railroad consists of a combination of components which
functions as a system to safely, efficiently and economically provide the basis for a
transporiation service. The components of the track system are interdependent upon
each other, and the failure of any can adversely affect the performance of the system.

X &

Crosstie

Ballast

/" subballast \

/ Grade

N\

Typical Section Track Structure

The subballast and grade act as a foundation for the railroad track system.
Sometimes railroads are constructed without subballast; this appears to have been
the case with the Nevada Northern Railroad, and the generaily dry climate of its
location tends to allow this. Culverts, ditches and grading of the roadbed divert water
from this foundation. In addition to its load-transferring function, ballast acts as a filter,
allowing surface water to pass through it, onto the subballast, into the ditches and
away from the roadbed. Crossties support the raii and transfer the load to the ballast.
Together, rail and crossties support the loads of the locomotives and cars and transfer
these loads, via the ballast, to the subballast and grade. To function properly, all
components must perform their intended purpose. Being interdependent, if one fails,
the entire system is adversely affected. The presence of water within this track
system is generally quite detrimental to it, hence the emphasis on drainage through
the ballast, and on the design and maintenance of other drainage components of the
track system, such as subballast and grade gradients, and drainage structures such
as culverts. ' Moisture has an adverse effect on the railroad structure, if allowed to

saturate the ballast, subballast and grade.

Inspection Results

The Nevada Northern Railroad, constructed almost 100 years ago, is in reasonably
good condition for its age. However, the line shows signs of neglect with regard to

maintenance of the track system.
Photos taken during the March 26-28 inspection are in Appendix A.
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The almost 110 miles of line inspected is exposed to varying conditions, as is
evidenced by the type and amount of vegetation in the track and on the adjacent right-
of-way. This vegetation tends to hold water in the track structure and along the right-
of-way. In fact, there are places where this rail line displays problems caused by

water.

in general, the track structure between MP18.5 (Shafter) and MP82.8 is in fair
condition and would require minimum rehabilitation work to comply with Federal
Railroad Administration (FRA) Class 1 Track standards.! The territory south of
MP82.8 is in poor condition, and will require more corrective action to attain the tevel

of FRA standards desired.

Overall, the entire rail line is presently out of service in that iocomotives and rail cars
cannot use it safely. (As one example, there are 13 locations where joint bars are

broken or the bolts are missing.)

The deficiencies of the northem portion of this raiiroad are generally less than those of
the southern portion. For example, the percent defective ties between MP18.5 and
MP74 is less than that between MP74 and MP128.4. Between MP18.5 and MP74,
the trackbed 'is intermittently covered with a light concentration of sage grass and salt
brush which appears not to be significantly detrimental to the track structure. South of
MP 74, vegetation on the trackbed, in particular on the ballast, tends to be thicker.

There are few ditches on the northern portion of the railroad, but since there is little
surface water present, the need for ditches is marginal. On the southermn portion,

lakes and streams existed at the time of the inspection.

The right of way south of MP74 displays numerous locations where water either has
been or existed at the time of the inspection, on one side or both sides of the track.
Between MP74 and MP79 there are several lakes adjacent to the railroad where the
water level was, at time of the inspection, between 3' and 6’ below the top of the
crossties. Similar conditions exist between MP80 and MP97, and MPS8 and MP107.
In the vicinity of MP123 there is a lake on the west side of the track and fiat, cracked,
baked and parched flatlands on the east side, indicating that water adjacent to the
track has existed within 2’ to 4' below the top of the ties. Further south of MP123
there is a free flowing stream, eight to ten feet wide and approximately 25’ from the
centerline, on the west side of the track. At this location, the stream has eroded the
bank on the west side of the right of way for a distance of % mile, leaving a sharply-
sloping embankment beginning about 2 to 3 feet from the shoulder of the track and
inciuding an abrupt drop-off & to 8 feet deep. This is a very unstable section of
trackage, and requires repair so that there is a minimum of 12 feet of shoulder

measured from track centerline.

It is apparent that there has been littie effort to maintain or improve the right of way on
the railroad in recent times. The trackbed is in fair to poor condition. On the northern

Yin general, FRA Class 1 track is that track which can safely carry freight trains at & maximum speed of
10 mites per hour {mph) (See Tille 49Code of Federal Regulations (CFR} Section 213.9)
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portion of the railroad, subbailast and/or grade consists of a sandy, granular material
with a yellow/red clay consistency. It is hard, baked and impervious to moisture;
however, since there is little moisture in this segment, it appears that this material is
adequate to handle the loads imposed upon it as there is little evidence that the

roadbed has failed due to train loads.

In the vicinity of MP122, there is a cut (Steptoe Cut) approximately 300 fest long and
25 to 20 feet high; erosion has filled the track structure shoulder, allowing mud and silt
to contaminate the ballast and subballast. A track plow and grader should be

operated in this area to estabiish a new track section.

Between MP126 and MP128, vegetation has taken over the track roadbed to the
extent that one cannot see the rail and ties. On the sast side of the track, there is an
8’ roadway running parallel to the track, and there are spots where a grader has been
operated, creating a dike about 2 feet high which would entrap water on the track

structure roadbed.

Ballast in this northem segment consists of a mixture of mine waste with gradations
including %’ to %" stones. Due to its size gradation, the ballast is firmly packed under
the crossties and prohibits any filtration of moisture through it to the subballast or
grade. However, because of lack of moisture, the ballast performs satisfactorily
anyway, and‘the line and surface of the track has held up remarkably well.

in the southern segment, the ballast, in particular between MP82.8 and 128.4, is
mostly a mixture of pulverized rock and mud. This contaminated material should be
removed using a track plow?, and replaced with a 1 to 3 inch gradation stone ballast
similar to that dumped in other locations on the track structure. This baliast material,
of local origin, appears to have the hardness and other characteristics of a bailast
which in this environment is sufficient to provide vertical support and acceptable

drainage.

Crossties on the drier northern portion, between MP 18.5 and MP 74, are in good to
fair condition, averaging 14.6 percent defective ties per mile. The majority are
6"x8"x8'6" size and creosote-coal tar treated. Average tie spacing is 19 inches center-
to-center, which equates to approximately 3335 ties per mile. This is more ties than
are required to support anticipated loadings. The inspection showed an average of
487 defective ties per mile, which requires only a modest number of crosstie
replacements for compliance with FRA Class 1, 2, and 3 track standards.

Crossties in the segment between MP74 and MP128.4 are also 6"x8"x8'6" treated
ties. Most have been incised and at a number of locations show that the ties were
treated in 1970, indicating a crosstie renewal at that time. Defective ties average 22.2
percent, a greater percentage than in the northern section, but still not bad
considering the age and lack of maintenance performed on the right of way. This
defect rate equates to an average of 740 defective tires per mile. A modest number of
tie replacemeénts are required to meet FRA Track Class standards.

2 A plow-shaped device, pulled under the track by a locomotive, which removes fouled ballast by

spreading it 1o the sides of the track.
A.L. BANKS & ASSOCIATES, INC. rb



Main track rail between Shafter and McGill Junction consists of 1.0 mile of 85 pound
rail® (at Shafter, MP18.5-MP19.5), 2.7 mites of 90 pound rail (MP63.6-MP66.3), and
60 pound rail (the remainder}. The ages of these rait sections vary from 1906 for the
60 pound, 1954 for the 85 pound, and 1951 for the S0 pound rail. All of the rail is in
good condition; head wear is negligible. Head height wear and base erosion is
minimal. There is little rail end batter (at the joints). The 60 pound and 85 pound rail
sections would be adequate for FRA Class 1 Track operations at 10 miles per hour
(mph) but due to impact and flexure restrictions they would not comply with FRA Ciass
2 and 3 Track standards. (115 pound rail would meet and suffice for all FRA

standards classifications for the anticipated future traffic.)

Other track materials (OTM) includes tie plates, angle bars, boits, spikes and raii
anchors. Tie plates are single shoulder 6°x8%", most of which are in fair to poor
condition. They are satisfactory for use with existing rail, but when rail sections are
upgraded, the tie plates should be replaced with double shoulder piates designed for

the section of rail being used.

Angle bars (also called joint bars) are 4 hole, head free bars adapted for use with 34" x
4" bolts and circular lock washers. The bars will be satisfactory for use with existing

rail but will require renewal if the rail section (size) is changed.

Spikes vary; those used on the original rail are 9/16" x 5" and those used on
subsequent tie replacement are 5/8" x 6”. A portion could be salvaged for reuse.’

Most of the rail anchors {also called anti-creepers) are drive-on type, averaging 6 anti-
creapers per 39’ rail length, and are in good to fair condition.

Existing OTM will be satisfactory if the existing rail remains in use. If replacement rail
is installed, it would be advisabie to use new or good second-hand bars, bolls, plates,

and spikes.

Currently there is no connecting switch between the Nevada Northern Railroad and
the Union Pacific Railroad {UP) interchange track at Shafter.

There are 24 corrugated metal pipe (CMP) culverts, one concrete pipe culvert, and
seven concrete box culverts between MP18.5 and MP128.4. The CMP culverts vary
in diameter from 6" to 72" and are in acceptable condition except for the culverts at
MP64.7, 64.8, 80.7, and 98.7, all of which should be replaced. Four of the concrete
box culverts are considered marginal, as there is some deterioration. Location and

condition of all culverts is shown in Table 1

There are 30 road crossings between Shafter (MP18.5) and McGill Junction
(MP128.4). 26 are ranch crossings constructed of dirt, and four are asphalt-
construction crossings. Ali should be renewed. The asphalt surface crossings should
be replaced ‘with tee rails on both sides of the running rails, used as spacers, and
asphalt between the running rails and on the approaches. Ranch crossing

? Rail weight designations are normaily stated in pounds per yard of rail.
A.L. BANKS & ASSOCIATES, INC. ub
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replacements should have timbers placed adjacent to the inside and outside of the
running rails with ballast between the running rails and on the approaches. See Table

2 for a listing of all road crossings.

There are twelve sidings between MP18.5 and MP128.4. See Table 3. The switches
are 60 pound Number 9 Tumouts, with 15’ switch points, hard center manganese
frogs and 12" guard condition. These sidings are in fair condition. Dependent upon
the proposed future siding configuration, the materials could be used, as is (with some
rehabilitation), until rail replacements occur. The existing sidings could be used in
FRA Class 1 Track territory, but should be replaced with heavier rail for FRA Class 2

and 3 Track operation.

Summary

The above discussion shows that trackbed stability is better on the northern portion of
this railroad, where there is less moisture. On the southem portion, surface water was
evident in numerous locations at the time of the inspection, vegetation is more or less
thick on the trackbed, and more crossties are defective (in comparison with the
northern portion). In particular, it is clear that between MP82.8 and MP128.4 fouled
ballast and other indications show that a complete new lift of ballast and restoration of
the track structure and drainage cross-section are required. To the north of MP 82.8,

the raiiroad requires a lesser degree of rehabilitation.
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Table 1

Page 1 of 2
Culverts
Corrugated Metal Pipe
Diameter Length

MP  (Inches) (Feet) Remarks Status
5€.3 72 25 Double barrel Serviceable
58.9 24 Elliptical: 38"

high x 52" wide Serviceable
64.7 25 Elliptical: 22"

high x 36" wide Replace
64.7 30 26 Serviceable
648 30 32 Deteriorating Replace with larger
713 24 36 Remove large rock  Serviceable
71.4 24 . 22 Serviceable
72.2 30 24 Serviceable
7372 42 28 Serviceable
75.2 30: 24 Serviceable
80.7 36 18 Replace
83.7 42 26 Serviceable
83.8 42 26 Serviceable
85.7 24 28 Double barrel Serviceable
982 24 24 Serviceable
987 6 30 Replace
109.8 24 26 Serviceable
112.1 24 24 Serviceable
1124 30 24 Serviceable
113.0 24 24 Serviceable
113.3 30 24 Serviceable
1139 24 24 Serviceable
1202 18 40 Under siding also Serviceable
1210 24 24 Serviceable
Concrete Pipe
1234 36 38 Double barrel Serviceable

ALL. BANKS & ASSOCIATES, ING. ub



Concrete Box

MP
58.0
64.
7.7
77.8
83.0

83.3
114.4

Source: RLBA inspection.

Dimensions

(height” x width")

62x124
36x96
36x96
30x124
36x96

40x96
36x144

Table 1

Page 2 of 2
Culverts
Length
(Feet) Remarks Status
20 Built 1916 Serviceable
20 Marginal
20 Serviceable
24 Serviceable
18 Sidewalls
deteriorating Marginal
24 Inside deteriorating Marginal

24

16" wide center
post Marginal

R.L. BANKS & ASSOGIATES, mc.-b



Table 2

Road Crossings

Crossing Replace Asphait or
Length in Ballast Lenath in Timber/
Milepost Type Feet Feet Place name
30.8 Dirt 12 12
343 Dirt 12 12
404 Dirt 12 12
40.7 Dirt 12 12
48.8 Dirt 12 12
52.5 Dirt 12 12
58.4 Dirt 12 12
60.7 Dirt 12 12
62.2 Dirt 12 12
64.1 Dirt 20 20
. 636 Asphait 30 30/Currie
65.7 Dirt 12 12
80.9 Dirt 12 12
81.3 Dirt 12 12
82.0 Dirt 16 16
87.1 Dirt 12 12
91.2 Asphalt 24 24/Cherry Creek
94.4 Dirt 12 12
86.3 Asphalt 24 24/Shellburne
106.7 Dirt 12 12
108.0 Dirt/Asphalt 20 20/Warm Spring
110.7 Dirt 12 12
1135 Dirt 12 12
117.1 Dirt 12 12
118.6 Dirt 12 12
120.5 Dirt 12 12
1211 Dirt 12 12
123.0 Dirt 16 16/Bassett Road
1276 Dirt 12 12
128.0 Dirt 16 16/McGill Jct
Totals 430 300 130
Linear fest Linear feet Linear feet

Source: RLBA inspection.
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Location (Milepost)

Shafter MP19

Decoy MP31

Dolly Varden MP40.5
Mizpah MP 52.9
Currie MP 63.2
Goshute MP71.0
Greens MP80.4
Cherry Creek MP91.4
Raiff MP100.0

Warm Springs MP 107 8
Glenn MP120.2
McGill Jct. MP 127 .4

Total — Existing Rail

Source: RLBA inspaction.

10
Table 3

Sidings

Length (feet), Rail Weight, Rail
Condition Remarks

3690+3690, 60 pound, Fair

1200, 60 pound, Fair

250, 60 pound, Fair

400, 60 pound, Fair

2110, 60 pound, Fair

1700, 60 pound, Fair

1056, 60 pound, Fair

2640+500, 60 pound, Fair

2200, 60 pound, Fair

400, 60 pound, Poor

2210, 60 pound, Poor

1584, 60 pound, Poor 50% of material is
missing

23,630 track feet

NOTE: The use of sidings is dependent upon the operating plan; therefore no
rehabilitation is deemed appropriate until the operating plan is determined.

R.L. BANKS & ASSOCIATES, INC. Ib
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B. Engineering Specifications and Ratings

REQUIREMENT

Provide engineering specifications and ratings for design and materials of standards
to be met for the track to qualify for Federal Railroad Administration (FRA) Class 1, 2

and 3 Track operations.
FINDINGS

General

Appendices B and C contain the specifications, respectively, recommended for
upgrade of the Nevada Northern Railroad to FRA Class 1 and 3 Track.* Following is a
summary. In general, the specifications cited herein are taken from the American
Railway Engineering and Maintenance-of-Way Association (AREMA) Manual for
Railway Engineering 2002, and from the Federal Railroad Administration (FRA) Track
Standards, as published in the Code of Federal Regulations (CFR) Title 49
Transporiation, Part 213 Track Safety Standards (49CFR213).

Rail

In the case of rehabilitation to Track Class 1, existing rail shall remain in place. In the
case of rehabilitation to Track Class 3, 115 pound secondhand rail is recommended,
emplaced as continuous welded rail {CWR), in accordance with pertinent AREMA
Manual for Railway Engineering 2002 specifications regarding secondhand rail,
chemical composition, mechanical properties, branding and stamping requirements,
ultrasonic testing, fabrication of CWR, transporting and unloading CWR, and laying

CWR.

Crossties and Switch Ties

Defective ties are to be replaced. Treated timber railroad crossties shall be used and
shall conform to specifications in AREMA Manual for Raifway Engineering Chapter 30,
Part 3, Section 3.1 (hereafter designated AREMA 30-3-3.1) and the Railway Tie
Association Specifications for Timber Crossties, Items 1.1 to 1.1.5.10. Switch ties

shall conform to AREMA 30-3-3.2.

Ballast

Ballast is a selected crushed and graded aggregate material providing stability and
support to the crossties, and allowing for drainage of water, and placed in accord with

AREMA 1-2-2.1.

In the section of the Nevada Northern Railroad between MP82.8 and MP 128.4, new
ballast shall be emplaced to a minimum depth of 12 inches in accord with AREMA 1-

“ The reason there is no separate specification for Class 2 is provided later in this report.
A.L. BANKS & ASSOCIATES, INC. nb
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2-2.1.1.5.2.1; new ballast shoulder width and side slope shall be in accord with
AREMA 1-2-2.1.1.6.2.2 and 1-2-2.1.1.5.2.3.

Ballast gradation size number 3, also called AREMA No. 3 (see AREMA 244)is
recommended. This same gradation is recommended for any other new ballast added
in the line and surface work between MP18.5 and MP82.8.

It appears that iocal baliast has been used on this railroad from the time it was
constructed, and local ballast is recommended for the Class 1 and 3 upgrades.

Other Track Mateﬂell

With regard to the Class 3 rehabilitation, other track material (OTM: tie plates, joints
bars, track bolts and nuts, spring washers, frack spikes and rail anchors) shali comply
with pertinent specifications in AREMA Chapters 4 and 5. With regard to the
rehabilitation to FRA Class 1 Track, existing OTM may be utilized. Replacement OTM

should comply with pertinent AREMA standards.

Highway-Railway Crossings and Farm Crossings

Al highway-railway and farm crossings shall comply with State of Nevada and
pertinent County requirements, and to the extent that they do not conflict, with

requirements stated in Appendices B and C.

Track Structure Cross Section/Drainage

Track structure cross section shall be restored, and drainage provided, in accordance
with AREMA 1-2-2.1.

Baltast will be removed and replaced with one-foot depth new batlast between MP82.8
and MP128.4.

Track structure between MP18.5 and MP82.8 shall be lined and surfaced, adding two
to four inches of ballast.

Switches (Tumouts)

One switch must be installed, to join the Nevada Northern Railroad with Union Pacific
at MP18.5. In the case of the Class 3 rehabilitation, this shall be a 115 pound number
10 turnout. In the case of the Class 1 rehabilitation, this shall be an 85 pound number

9 furnout.

Track Construction,Maintenance, Line and Surface

in the case of the FRA Class 3 Track rehabilitation, the rehabilitation work shail
comply with the Appendix C specifications, cited AREMA specifications, and the FRA

R.L. BANKS & ASSOCIATES, INC. |b
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Class 3 Track standards as published in the Code of Federal Regulations (CFR) Title
49 Transportation Part 213 (49CFR213) for Class 3 Track. In the case of the FRA
Class 1 Track rehabilitation, the rehabilitation work shail comply with Appendix B
specifications, cited AREMA specifications, and FRA Class 1 Track standards as

published in 49CFR213 for Class 1 Track.

C. Analysis of Rehabilitation Required and Estimated Costs

L

REQUIREMENT

Mile by mile, from McGill Junction to Shafter, provide a detailed analysis of the
renovation required for the roadbed and track and estimated costs broken down by
materials, use of equipment and labor to restore track to full Track Class 1 operational

status, Track Cilass 2 status, and Track Class 3 status.

FINDINGS

The Federal Railroad Administration (FRA) has established a classification system for
track conditions based upon the strength of the track structure (roadbed, bailast,
crossties, fasteners and rail), the track geometry (cross-level, gage and alignment)
and the maintenance and inspection scheduie for the track. Maximum FRA speed for
freight trains on the various levels of track contemplated in this study are shown in the

following table:

FRA Track Class Maximum Freight Train Speed (mph)

1 10
2 25
3 40

The rehabilitation cost estimate is the cost to upgrade the track from its present
condition to the desired track class.

Required Rehabilitation

General
Overall subballast and grade will require minor rehabilitation.

Ballast on the segment between MP18.5 and MP82.8 will safely accommodate unit
coal trains with minor improvements including addition of two to four inches of new
baltast and out of face lining and surfacing. The ballast on the segment between
MP82.8 and MP128.4 has been fouied by mud. A track plow should be employed
over this territory to remove all existing ballast, and new ballast must be added io
restore the roadbed. This entire segment should be surfaced and lined out of face,
(The term “out of face” connotes a continuous rehabilitation operation performed over
an entire section of track, as opposed to “spot” rehabilitation work, which focuses on
individual locations.) Also a road grader or Jordan spreader should be run over the
entire line in order to establish a new shoulder and drainage cross section, including a

A.L. BANKS & ASSOCIATES, mc.nb
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6' gradual sloping berm to allow for better track drainage. This operation will at the
same time eliminate (temporarily) the vegetation growth.

Crosstie renewals are required for FRA Class 1 Track railroad operations, and also to
mest FRA Class 2 and 3 Track standards.

The rail is 6Q pound and, if the railroad is to be used for frequent and heavy haul for a
major industrial operation, such as hauling coal to a large electrical generating plant,
the rail should be replaced with 100 pound rail or heavier. 115 pound rail is an
appropriate section and is readily available both new and second hand.

Sidings on the line are all 60 pound rail and in fair to good condition. They are
adequate for locations where FRA Class 1 Track standards are being used. The
sidings are riot included in the cost estimates, inasmuch as their use depends upon
the operational plan, but if found to be advantageous, could remain and be utilized

under FRA Class 1 Track standards.

OTM is in fair to poor condition and can be used in FRA Class 1 Track territory but
must be replaced if the rail section is upgraded to a higher FRA track ciass.

Road crossirigs are mostly dirt with a few asphalt-surfaced. All should be rehabilitated
using timber and bailast for the farm (ranch) crossings and tee rail and asphalt for the

highway crossings.

Culverts are corrugated uncoated pipes and concrete boxes. There are four tha
should be replaced (see Table 1) but in general they are in good condition. :

It is recommended that any plan to use this railroad for frequent and heavy haul for a
major industrial operation include upgrade of the track structure to FRA Class 2 or 3.

Rehabilitation to FRA Class 1 Track

The following text describes specific actions required to restore the track structure to
full FRA Class 1 Track status.

A switch must be installed at Shafter in order to connect the Nevada Northemn
Railroad to the UP interchange track, to allow transfer of traffic to and from the latter
railroad’'s main line.

Because of its relatively good condition despite its age, the existing 60 pound rail may
remain in use under FRA Class 1 Track standards. This would result in a 10 mph

railroad. This degree of rehabilitation would not, however, be economical or efficient
with respect to any plan to support coal-hauling rail service to a large electrical power

plant over a fong period of time.

The subbaliast and grade act as a foundation for the railroad track system. Above the
subballast, bailast, ties and track complete the rail structure system. The railroad

R.L. BANKS & ASSOCIATES, INC. lb
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between Shafter and McGill Junction may be divided into two regimes, based upon
observed condition of the subbaliast and grade, including drainage.

The northern segment, between MP18.5 and MP82.8, is in fair condition relative to
drainage, subballast and grade. Here there are few signs of ground and surface water
problems. Rehabilitation will consist of replacing defective crossties, a light baliast
dump {two to four inches), an out of face line and surface operation, and assurance of

drainage.

In the southem segment, between MP82.8 and MP128.4, railroad and track conditions
worsen and moisture problems are more prevalent. Ballast is muddy and fouled, the
right of the way is ragged, and vegetation covers most of the track, due to moisture. It
is recommended that these conditions be corrected by running a speciai track plow
over the southern segment. The plow consists of a wedge shaped sled which is
inserted under the ties and rail and puiled by a locomotive. This action removes the
ballast (all of which is considered fouled), spreading it to the sides. After the track is
thus “skeletonized”, defective ties are replaced, ties are spaced, new ballast is
dumped, and the track is lined and surfaced. In the process, vegetation is
mechanically removed and a drainage cross section is cut, permitting better water run-

off (away from the track structure).

In the northern segment, MP18.5-MP82.8, use of the track plow to remove fouled
ballast is not deemed necessary. Rather, some ballast should be added, and the
track should be lined and surfaced. As in the case of the southemn segment,
vegetation should be mechanically removed and the drainage cross section cut by a
grader or Jordan spreader (maintenance of way equipment designed to be pulled or
pushed by a‘locomotive, with pneumatic or hydraulic-operated “wings” which may be

utilized to spread ballast, cut a ditch template, etc.).

In both segments, all road crossings require rehabilitation (Table 2) and four culverts
require replacement (Table 1). Considering the nature of many of the ranch
crossings—unpaved crossings with little traffic—minimum rehabilitation s
recommended: installation of ballast, as indicated in column four of Table 2. Other
crossings, with either asphalt paved roads or evidence of appreciable traffic, require
complete replacement with asphalt or timber crossing structures as shown in the fifth
column of Table 2. The road crossing improvements apply equally to FRA Class 1

and 3 Track rehabilitations.

In summary, restoration of the Nevada Northern Railroad between Shafter (MP18.5)
and McGill Junction (MP128.4) to Class 1 standards requires the following actions, all
in accordance with specifications provided in Section B. Engineering Specifications

and Ratings:
1. Install connecting switch between Nevada Northern Railroad and UP

interchange track at Shafter (85 pound, number 9 turnout).

2, Replace 7,500 main track defective crossties.
3. Line and surface MP18.5-MP82.8, adding two to four inches ballast.
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4. Use track plow or undercutter to remove fouled ballast between MP82.8 and
MP128.4; replace with one foot depth new ballast Install to appropriate
trackbed cross section, and line and surface. At MP123, restore and stabilize, to
prevent further erosion, approximately one-quarter mile of bank between

trackbed and stream.
5 Replace the four culverts listed as “replace” on Table 1.

6. Recontruct all road crossings shown in Table 2.

The estimated cost of rehabilitation to achieve FRA Class 1 Track standards
(Appendix B) is $1.87 million (see Tabie 4).

Renovation to FRA Class 2 and 3 Track

This section describes actions necessary to attain Track Classes 2 and 3, assuming
no prior renovation to FRA Class 1 Track.

The principal differences in the FRA frack safety standards, between Ciass 2 and
Class 3, lie in track surface limits, which have to do with the degree to which the track
surface chariges direction, horizontally or vertically. To put it simply, a slow-moving
train can tolerate greater track surface changes than can a faster-moving train, given
equal weights. FRA track safety standards with regard to gage (distance between
rails), number of nondefective crossties per unit distance, and minimum number of
spikes per rail per tie, are the same for Classes 2 and 3. The track surface limits are
in part a function of stability of the overall track structure, where ballast plays an
important role. Inasmuch as the minimum depth of new ballast deemed feasible to
install in the ballast replacement operation recommended for the 45.6 miles of track
structure between MP82.8 and 128.4 is a nominal one foot, this will provide the

essential track stability required for Class
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Table 4
Rehabilitation Cost Estimate
FRA Class 1 Track Standards

This rehabititation effort assumes 10 mph maximum speed operation of the railroad between
Shafter to McGill Junction, and no rehabilitative effort on sidings pending development of an
operating plan. This level of rehabilitation is not deemed economical or efficient for a long-
term heavy rail haut operation, such as transport of coal to a large power plant.

1. Install connecting switch with UP plus interchange track at Shafter (MP18.5): One 85
pound, number 8 turnout.

Material $ 4680
Labor 3,078
Equipment 3,721
Total 11,479
2. Replace 7,500 defective main track crossties and 5 sets of switch ties, MP18.5-MP128 4.
Material 3 166,500
Labor 153,832
Equipment 52,500
_ Total 372,832
3. Line and surface, add ballast, MP18.5-MP82.8 (64.3 track miles).
Material $ 228,254
Labor 68,435
Equipment 218,300
Total 514,990
4. Track plow, install new ballast, restore frack structure, MP82.8-MP128.4, (45.6 track
miles).
Material $ 615,800
Labor 54,464
Equipment 104.038
Total 774,102
5. Restore road crossings (See Table 2).
Material $ 20,150
Labor 3,256
Eguipment 170
Total 23,576
6. Rehabilitate culverts.
Material S 2,360
Labor 1,302
Equipment 300
Total 3,962
Subtotal $1,700,942
7. Contingency (10 percent). $ 170,024
$1,871,036

Total Rehab Cost, FRA Class 1 Track
Source: RLBA estimates.
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2 as well as Class 3 track. (The remainder of the line, MP18.5-MP82.8, is deemed
stable today, given relatively modest rehabilitation. )

It is deemed appropriate, for both Class 2 and Class 3, to replace 60, 85 and 90
pound rail with 115 pound continuous welded rait (CWR) to allow the speeds (25 mph
and 40 mph, respectively) associated with those classes. Furthermore, the installation
of CWR is deemed preferable to boited 115 pound raif because the former will reduce

long-term track maintenance costs.

The replacement 115 pound rail may be relay (used, secondhand} rail, and CWR (as
opposed to bolted rail) is recommended so as to reduce the incidence of derailments
and the level of track maintenance required. Costs are based upon use of relay rail,

emplaced as CWR.

A feature of this alternative is that the 80, 85 and 90 pound rail and OTM taken up
may be sold as scrap, somewhat offsetting the cost.

The estimated cost of the Track Class 2 and 3 alternative is $20,089,784. This is a
stand-alone cost, exclusive of the Track Class 1 alternative; that is, this alternative
assumes starting with the current track and rehabilitating it ali the way to Track Class

2and 3.

In summary, restoration of the Nevada Northern Railroad between Shafter (MP18.5)
and McGill Junction (MP128.4) to Class 2 and 3 standards requires the following
actions, all in accordance with specifications provided in Section C. Engineering

Specifications and Ratings:

Install connecting switch between Nevada Northern Railroad and UP interchange
track at Shafter (115 pound number 10 tumout). This requires one complete
switch.

2. Replace 19,800 main track defective crossties.
Line and surface MP18.5-MP82.8, adding two to four inches ballast, and providing

for drainage as necessary.

4. Use track plow or undercutter to remove all ballast between MP82.8 and MP128.4:
replace with one foot depth new ballast. Install o appropriate trackbed cross
section, and line and surface. At MP123, restore and stabilize, to prevent further
erosion, approximately one-quarter mile of bank between trackbed and stream.

Replace the four culverts listed as "replace” on Table 1.

Reconstruct all road crossings shown in Table 2.
Lay 109.9 miles of 115 pound CWR complete with all track components. This

operation must be appropriately coordinated with items number 3 and 4 above,

and item 8 below.
8. Remove and salvage all 60 pound rail and OTM from main line.

1.

N ;g

The estimated cost of rehabilitation to achieve FRA Ciass 2 and 3 Track standards,
accounting for the salvage value of 60 pound rail and OTM, is $20.1 million. See

Table 5.
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As indicated in Table 5, an option in this alternative is that 115 pound rail may be laid
only as far as expected heavy traffic is anticipated, that is, between MP18.5 and
MP91.3 (proposed oil transioad station). It is understood that this would include both
the proposed power plant and the proposed oil transioad facility. This option would

reduce the cost of this aiternative to $14.0 million.

D. Sources of Materials, Equipment and Contractors

REQUIREMENT

Provide recommendations for sources of materials, equipment, and contractors for the
restoration required.

FINDINGS

General

It is recommended that upgrade of the Nevada Northern Railroad be performed by a
contractor experienced in railroad construction. There are a number of these, and

they operate all over the counlry.

It is recommend that a competitive bidding process be used in order to accomplish the
line restoration to the required standards at a reasonable cost. The prospective
bidders should be given copies of this report, in addition to the detailed specifications,

so that they may more fuily understand the basis for their bids.

The City of Ely should engage a competent professional experienced in railroad
construction to administer this contract and to insure that the contractor performs the
work in accordance with the contract specifications. [t would be appropriate that this
individual assist the City in preparation of the final bid package, and be a member of

the selection’ committee.

A bid package should be prepared, and it should include either Appendix B or C,
depending upon the rehabilitative effort desired.

The intent to award a contract for the upgrade of this railroad should be advertised so
as to reach a number of competent and experienced railroad construction contractors.

fi.L. BANKS & ASSOCIATES, INC. |b



Table 5 (Page 1 of 2)
Rehabilitation Cost Estimate
FRA Class 2 and 3 Track Standards

This table is based on the assumption that the current railroad will be improved so that
it may be operated at a maximum freight train speed of 25 mph (Class 2) or 40 mph
(Class 3) between Shafter (MP18.5) and McGili Junction (MP128.4). As explained
elsewhere, the minimum rehabilitation deemed required elevates the FRA Track Class
to 3. This table assumes no rehabilitation of sidings, pending development of an

operating plan.

1 Shafter (MP18.5) connecting switch (with UP): 115 pound number 10 turnout.

Material - $ 24,936
Labor 4,736
Equipment 5.400
Total 35,072
2. Replace defective crossties on main track, MP18.5-MP128.4, 19,800 crossties
' Material $396,000
Labor 234,432
Equipment 40.000
Total 670,432
3. Line and surface/ballast MP18.5-MP82.8 (64.3 track miles).
Material $170,294
Labor 90,576
Equipment 195.400
Total 456,270
4. Track plowfundercutter MP82.8-MP128.4 (45.6 track miles)
Material $615,600
Labor 54,464
Equipment 104,038
Total 774,102
5. Road Crossings
Material $ 20,150
Labor 3,256
Equipment 170
Total 23,576
6. Culverts
Material $ 2,360
Labor 1,302
Equipment 300
Total $ 3,962

Table 5 (Page 2 of 2)
Rehabilitation Cost Estimate
FRA Class 2 and 3 Track Standards
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7. Lay 115 pound CWR on main line, 109.9 miles (MP18.5-MP128.4)

Material $11,854,737

Labor 4,756,217

Equipment 765,931

Total 17,376,885

. Subtotal $19,340,300

8. Contingency (ten percent) $ 1,934,030

Total Rehab Cost - FRA Class 2 $21,274,330
Less Salvage 60 pound Rail, Switches and OTM ($1,184,536)

Net Rehab Cost - FRA Class 2 $20,089,754

Option: Install 115 pound rail only where needed to service potential power plant and
oil transload facility, that is, between MP18.5 and MP91.3 (72.3 miles). Cost of 72.3
miles of 115 pound rail is $11,500,338. There is less salvage 60 pound rail, the
contingency is reduced, and total net rehabilitation cost is $14,025,105.

All costs are stated in year 2002 dollars. This estimate will require escalation to
refative dollar values at year in which construction is to occur.

Source: RLBA estimates.
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Sources of Materials

Virtually all materials, especially in the case of Class 3 Track rehabilitation (Appendix
C), with the exception of ballast, must be imported by the contractor from outside
White Pine and Elko Counties. The contractor will find sources of ballast within White
Pine and Elko Counties, may do this with the assistance of subcontractors, and must
obtain permission of Bureau of Land Management (BLM) to use the sources of ballast
if sources are located on land administered by BLM. In the case of the Class 1 Track
rehabilitation, where existing rail and other track components are to remain in place,

the imported materials would be mostly crossties.
The following firms may be interested in supplying ballast:

Cooper and Sons (Mr. Shane Cooper)
P.O. Box 151683

Ely, Nevada

Phone (775) 289-2669

Doniker Crushing Company
51 McGill Highway

Ely, Nevada 89301

Phone (775) 289-3511

J&M Trucking & Red-E-Mix (Mr. Willy Locke)
800 Avenue O

Ely, Nevada 89301

Phone (775) 289-4355

JDL Construction (Mr. Jim Assuras)
P.O. Box 1240

McGill, Nevada 89318

Phone (775) 235-7678

Contractors

There are numerous contractors qualified to rehabilitate the railroad. if the Class 3
rehabilitation is performed, it is not only very strongly recommended but quite
necessary that a competent railroad construction contractor, experienced in the
fabrication and laying of continuous welded rail (CWR), perform the work. The City
should consider prequalification of contractors, requesting in the “first round”

descriptions of similar work and references.

A list of contractors appears at Appendix D. This list contains those contractors
appearing under two categories—"Continuous Rail Welding” and “Southwest” United
States railroad construction contractors—in the National Railroad Construction and
Maintenance Association, Inc., issue of Raifway Track and Structures (April 2002).
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The National Railroad Canstruction and Maintenance Association, Inc., represents a
number of railroad construction and maintenance contractors, and upon request will
send out to its members a mass e-mail bulletin describing a bid opportunity. Following
is the address, phone and website of that organization:

National Railroad Construction and Maintenance Association, Inc.
Chambers, Conlon and Hartwelt

122 C’'Street, N.W., Suite 850

Washington, DC 20001

Attention: Jo Bauguess

Phone: (202) 638-7790 or (800) 883-1557

Website: www.nrecma.org

Bid Package

The bid package should include the appropriate appendix (B or C) of this report,
depending on the degree of rehabilitation desired, plus the remainder of this report so
that bidder gets a more complete understanding of the project. The bid package

should also require that:

(1) the bid include a total price figure, to accomplish the entire job in accordance with

the specifications,
(2) a work schedule be included, to show start and finish dates for ail major job

components,
(3) breakdown price components be provided, in accordance with specification

requirements, and
(4) at least three references who can describe Contractor's work on similar projects.

Selection Procedurea

The advertising and selection of a contractor presumably must conform with pertinent
City, County and State rules and laws, and with additional requirements
accompanying any federal funding. If not at variance with these rules, laws and

requirements, it is recommended that:

(1) contractors be prequalified, so that only competent contractors with proven
experiance in the type of railroad rehabilitation work to be performed be allowed to

submit bids, and
(2) award of the contract be made to the low-price responsive and qualified bidder.

By “responsive” is meant that the bidder responded adequately to all requirements in
the invitation for bids. By "qualified” is meant that the bidder has a successful record
of performance of similar railroad work. The Class 3 rehabilitation in particular is is
specialized work, requiring specialized equipment and special skills. The Class 1

rehabilitation’is less so.

E. Major Rehabilitations Required
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REQUIREMENT

Provide engineering and ratings of major renovations required from Mc-GiII Junction to
Shafter to meet full Class 1 and 2 operational status.

The purpose' of this subtask is to determine specifically what priority items need to be
done first.

FINDINGS

The determination of what priority renovations should be performed depends upon
availability of funding, upon the phase-in schedule of railroad use, and upon the traffic
envisioned on the railroad and on what schedule(s) that traffic will move.

For example, construction and operation of a coal-fueled power plant adjacent to the
railroad would suggest the need for Class 3 rehabilitation in time for coal deliveries to
the plant. Léss heavy and less frequent traffic perhaps could be accommodated by a
Class 1 rehabilitation. (These issues are discussed in the November 2, 2001, RLBA

report to the City of Ely, “Feasibility Study/Business Plan”.)

Depending upon avaitability of funding and planned use of the railroad, one or more of
tha following options may be appropriate:

(1) Immediate rehabilitation of the entire railroad (MP18.5-MP128.4) to FRA Class 3
Track Standards (Appendix C).

(2) Immediate rehabilitation of the entire railroad to FRA Class 1 Track Standards
(Appendix B).

(3) Partial rehabilitation of railroad, as required by number, frequency, weight and
destination of train movements:

(a) initially to Class 1 standards, and later to Class 3.
(b) Initially to Class 3 standards.

For example, if a coal-fueled power plant were to be constructed at MP84.5, then
Option (3)(a) might be employed, rehabilitating track only between MP18.5 and
MP84.5. If a transioad facility were later constructed at MPS1.3, then rehabilitation

could be extended to accommodate rail service to that facility.

A virtue of Option (3) is that it would reduce construction cost, especially so since the
removal and replacement of ballast, shown in Appendices B and C between MP82.8
and MP128.4, would be reduced considerably. (It is emphasized that any future use
of the railroad at MP123 requires restoration of ¥ mile of eroded embankment at that

point.)
Another issue may be pertinent. Use of local labor and materials clearly favors
rehabilitation to Class 1 Track standards (Appendix B), in that the work is less
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specialized, exacting and sophisticated and in that crossties are the principal material
and specialized baliast removal gear is the principal equipment which require
importation from outside White Pine and Elko Counties. Rehabilitation to Class 3
track standards (Appendix C) clearly requires the bringing in, to White Pine and Elko
counties, an outside contractor which is expert at fabrication, transportation and laying

of continuous welded rail.

RLBA recommends that railroad rehabilitation be performed in accordance with
expected usage. For example, if the power plant plan does not materialize, and if
there is no other similar high-volume, heavy-rail-car railroad customer, it does not
seem reasonable to invest the relatively high capital cost inherent in Class 3 Track
(Appendix B). By the same token, if the requirement to carry heavy railcars and high
volume traffic does not exist south of MP84.5, then it may not be economical to
upgrade the track between MP84.5 and MP128.4 to FRA Class 3.

Thus RLBA’s recommendation is that priority and time-phasing of the work (if not
performed in one contract) should be given to a scope of work which accommodates

the anticipated traffic.
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Inspection Photos
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APPENDIX B

SPECIFICATIONS
TO UPGRADE NEVADA NORTHERN RAILROAD
TO FEDERAL RAILROAD ADMINISTRATION (FRA)
CLASS 1 TRACK STANDARDS

The contractor shall be responsible for upgrading the Nevada Northern Railroad
between milepost (MP) 18.5 and MP128.4 in conformance with these
specifications, cited AREMA specifications, and in accord with Federa! Railroad
Administration (FRA) Class 1 Track Standards. The contractor shall accomplish

the following actions:

(1) Install connecting switch between Nevada Northern Railroad and UP
interchange track at Shafter (85 pound, number 9 turmout).

(2) Replace 7,500 main track defective crossties.
(3) Line and surface MP18.5-MP82.8, adding two to four inches new ballast and

providing for adequate drainage.
(4) Use track plow or undercutter to remove fouled ballast between MP82.8 and

MP128.4; replace with one foot depth new ballast. Install to appropriate
trackbed cross section, line and surface, and provide for adequate drainage.
At MP123, restore and stabilize, to prevent further erosion, approximately
one-quarter mile of bank between trackbed and stream.

{5) Replace all road crossings.
(6) Replace culverts at MP64.7 (the elliptical 22" high x 36" wide culvert), MP64.8

(the 30" diameter culvert), MP80.7 (36" diameter) and MP98.7 (6" diameter).

1. Rail

Existing rail may remain in place. Where replacements are required, rail may be
taken from existing sidings.

2. Crosstie and Switch Tie Specifications

Treated timber railroad crossties shall be used and shall conform to
specifications in AREMA 30-3-3.1 and the Railway Tie Association Specifications

for Timber Crossties, Items 1.1 to 1.1.5.10.

Main track crossties shall be 6 inch Grade Ties, 6°x8"x8'-6", and crossties for
sidings and industrial tracks shall be 6"'x7°x8'-6” in size.

Treated timber switch ties shall conform to AREMA 30-3-3.2.

Treatment for crossties and switch ties shall be performed using Rueping full cell
pressure treatment process per The American Wood-Preserver Association

Standard C1-81 Preservative Treatment by Pressure Process.
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Ties shall be treated with a 60/40 solution of creosote/coaltar to achieve
penetration of preservative as per above specifications and retention of a
minimum 7 pounds per cubic foot after treatment.

Installation of crossties may be combined with the plow or under cutter operation,
where applicable. Other installations shall be performed using mechanized tie
units. The size and configuration of the tie units are to be determined by the
contractor. Installation of ties shall be guided by AREMA 30-3-3.1, 3.2, and 3.5,
Ties need not be subject to anti-splitting devices except for selective doweling
before treatment, as deemed necessary by AREMA specifications.

Switch ties shall be installed in conjunction with switch construction and renewal
work units.

Bids for crosstie installations shall include a price per tie installed.

Contractor shall be responsible for all costs of materiais, labor and equipment
involved in crosstie installations by crosstie work units.

3. Ballast Specifications

Ballast is a selected crushed and graded aggregate material which is placed
upon the railroad roadbed for the purpose of providing drainage, stability,
flexibility and uniform support for the rails and ties and the distribution of track

loading to the subballast and grade.

Some of the various types of ballast are feldspar and quartz, trap rock, quartzite,
limestone, dolomite and slag from steel-making operations.

Specifications for ballast in general are covered by AREMA Manua! Chapter 1
Part 2. In particular, Tables 1-2-1 and 1-2-2 provide, respectively, the
Recommended Limiting Values of Testing for Ballast Material, and

Recommended Ballast Gradations.

Physical properties important for evaluation of ballast are resistance to gradation,
hardness, specific gravity, unit weight, soundness and particle size.

Resistance gradation is determined in accordance with American Society of
Testing Materials (ASTM) Test C131 or C535.

Hardness limits are determined by ASTM Specification C235.
Specific Gravity and Unit Weight are comparative vales used to evaiuate the

density and weight of the prospective aggregate.

R.L. BANKS & ASSOCIATES, INC. Ib



Appendix B Page 3 of 8

Soundness is determined by ASTM C-88 standard which entails using sodium or
magnesium sulfate to judge the soundness of the aggregate subject to

weathering action.

Ballast size:is determined using ASTM C117 which involves screening of a
ballast sample and measuring the amount of washed material passing through

pre-establish screens.

Ballast samples can be evaluated based on the above specifications and tests
but the ultimate selection of an aggregate to be used is based on availability and

cost.

Ballast consisting of graded crushed mine waste material or other hard, sound
and graded crushed rock shall be deemed acceptable. Size No. 3 as shown in
AREMA Table 1-2-2, page 1-2-13, AREMA Manual for Railway Engineering

2002, shall be used.

Bids for ballast for the proposed work shall be on a per ton basis and include the
cost of material, transportation, unloading, labor and work trains as the

responsibility of the contractor.

4. Other Track Material (OTM)

A number of joint bars must be replaced and/or boited. The Contractor is
responsible to inspect the railroad and make necessary repairs so that all
defective joint bars and missing or loose bolls are replaced and tightened in

accordance with AREMA standards.

5. Highway-Railway Crossings

All highway-railway and farm crossings must conform to requirements of the
State of Nevada and, depending on their locations, of White Pine and Elko
Counties, arid construction must be coordinated with the State of Nevada and
with the appropriate county prior to start of construction. Absent conflicting
guidance from these public jurisdictions, the following requirements apply:

At each crossing, place a railroad T-rail on the gage side of the running rails of a
crossing and fill in the voids in the center and at the highway approaches. The
height of the emplaced T-rail must not exceed that of the running rail. The T-rail
must be securely affixed to the crossties, so as to be resistant to displacement by

highway traffic and provide a minimum flange way of 1- 7/8" inches.

Asphalt on the field side of the approaches and in the center of the track shail be
tamped and rolled level with the top of the running rail.
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On the railroad approaches the asphalt shall be placed and tamped to a 1
(vertical): 2 (horizontal) slope to deflect any dragging equipment running on the

track.

6. Farm Crossings

As stated under "5. Highway-Railway Crossings”, above, all highway-railway and
farm crossings must conform to requirements of the State of Nevada and,
depending on their locations, of White Pine and Elko Counties, and construction
must be coordinated with the State of Nevada and with the appropriate county

prior to start of construction.

Absent conflicting guidance from these public jurisdictions, the following
requirements apply:

Farm crossings are to be constructed using 8" inch wide treated timber, with a
height that when placed on the field side of the rail on the crossties, will be flush
with the top of the rail. Said timber shall be spiked down to the crossties using a

12"x3/4" screw drive spikes.

Once the timber is in place, a fine grade of ballast is to be placed on the
approaches and in the center of the track.

The Contractor shall coordinate work with farmers and ranchers which use these
crossings to eliminate conflict regarding farming or ranching activities.

7. Track Structure Cross Section/Drainage

In that segment of the Nevada Northern Railroad between MP82.8 and MP128.4,
the Contractor shall remove all ballast, replace it with new ballast, restore the
track substrdcture and provide for drainage ditches in accord with the AREMA
Manual for Railway Engineering 2002, Chapter 1, Part 2, Section 2.1. Between
MP18.5 and MP82.8, Contractor shall emplace two to four inches new ballast,
line and surface, and provide adequate drainage.

One of two methods may be used to accomplish removal of all ballast between
MP 82.8 and MP128.4. One method is use of a track plow; the other involves
use of an undercutter. Either method is acceptable.

The ballast existing in the track structure between MP82.8 and MP128.4 is not
re-usable.

Off track equipment such as bulidozer or road grader may be used to shape the
track structure cross section. The contractor is {0 take appropriate measures to
divert water away from the track structure, and to provide drainage ditching to
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accomplish this purpose. The following diagram shows the typical section of
track structure.

X - {

Crosstie

Ballast

/ Subballast \
7 Grade N\

Typical Section Track Structure

Bids for this work shall include prices for the following, ali of which are required of
the Contractor in rehabilitation of this railroad:

Between MP82.8 and MP128.4: Removal of all ballast to a minimum depth of 8
inches, grading and drainage ditches, ballast dumping and line and surface
operation, and grading right-of-way to conform to the AREMA Manual for Railway

Engineering, Chapter 1, Part 2, Section 2.1.

Between MP18.5 and MP82.8: Emplace two to four inches of ballast, line and
surface, and provide adequate drainage.

Between MP82.8 and MP128.4, lining and surfacing will require at least 3
separate lifts dependent upon the type of surfacing unit used, but regardless,
both elements of final line and surface must conform to the AREMA Manual for

Railway Engineering Chapter 5, Part 3, with regard to Curves, and Part 5 with
regard to Track Maintenance.

8. Switches (Turnouts)

One switch shall be installed: to join the Nevada Northern Railroad with the
Union Pacific siding at MP18.5. It is estimated that this will require installation of
52 switch ties. Contractor is to coordinate switch installation with Union Pacific

Railroad.

Switch ties ‘will be treated mixed hardwood ties according to switch tie
specification previously stated.
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Ballast to be furnished and applied per ballast specifications previously stated.

All joint bars, boits, and spikes required shall be according to specifications
previously stated.

Turnout wo,rk' is to include dumping ballast, lining and surfacing.
9. Track Construction, Track Maintenance, Line and Surface

The contractor shall construct, maintain, rehabilitate, and line and surface the
Nevada Northern Railroad between MP18.5 and MP128.4 so as to comply with
these specifications, cited AREMA specifications, and meet or exceed
requirements stated in Federal Railroad Administration (FRA) Track Standards
as published in the Code of Federal Regulations (CFR) Title 49 Transportation
Part 213 Track Safety Standards (49CFR213) for FRA Class 1 Track. See
49CFR213 Parts 213.51 through 213.83 (Scope, Gage, Curves, Elevation of

curved track and Track Surface).

The contractor shall comply with AREMA Specifications for Track Construction,
Track Maintenance and Line and Surface work, found in AREMA 5-3 (Curves), 5-

4 (Track Construction), and §-5 (Track Maintenance).

The contractor is to rehabilitate this railroad, between MP18.5 and MP128.4, so
as to result in a compietely usable railroad.

Surfacing. The portion of the line between MP18.5 and MP82.8 is to be lined
and surfaced out of face. This includes dumping sufficient ballast to make
predetermined raise (2" to 4") over an extended segment of the railroad. This

work is to be’performed using tamping and lining equipment.

The contractor's bid shall include all costs involved to perform the work outlined
above, including acquisition of ballast, unloading same, transportation costs, all
labor, equipment costs and other related expenses required to perform the work.

10. Culverts

Culvert replacement is to be in accordance with principles in AREMA Chapter 1,
Part 4.

11. General Requirements

The Contractor must perform all work so as to comply with these specifications,
cited AREMA specifications, and meet or exceed Federal Railroad Administration

(FRA) Track Standards for Class 1 Track.
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In addition to total price, bids shall include breakdown of prices for the following:

MP82.8-MP128.4 (Replace Ballast)

Plow or undercutter
Cost per track foot

Grade and Configure Roadbed,
Cost per track foot

Renew Crossties,
Number of crossties
Cost per installed tie

Emplace New Ballast
Tons
Cost per ton in place
Surface and Line
Cost per track foot

MP 18.5 to MP 82.8

Emplace New Ballast
Cost per ton in place
Renew Crossties,
Number of crossties
.Cost per installed tie

Line and Surface Out of Face 64.3 miles
'Cost per track-foot

Cost per Turnout Installed

Contractor’s overail bid shall include the complete price to perform a completed
rehabilitation job of the Nevada Northern Railroad between MP18.5 (and
including the connection with Union Pacific at that location) and MP128.4,
resulting in a usable railroad meeting these specifications, cited AREMA
specifications, and meeting or exceeding FRA Class 1 Track standards. The
effort shail include all work outlined above, including materials, transportation
costs, labor, equipment, work trains and other related costs.

Prior to final payment, the Contractor is required to provide a certificate of
compliance with specifications with regard to new materials: ties and ballast,
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Any work not performed to these specifications will be corrected at the expensa
of the contractor.
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APPENDIX C

SPECIFICATIONS
TO UPGRADE NEVADA NORTHERN RAILROAD
. TO FEDERAL RAILROAD ADMINISTRATION (FRA)
CLASS 3 TRACK STANDARDS

The contractor shall be responsible for upgrading the Nevada Northern Railroad
between milepost (MP) 18.5 and MP128.4 to Federal Railroad Administration
(FRA) Class 3 Track Standards and in conformance with these specifications,

The contractor shall accompiish the following actions:

(1) Instali connecting switch between Nevada Northern Railroad and UP
interchange track at Shafter (115 pound number 10 turnout). This requires
one complete switch.

(2) Replace 19,800 main track defective crossties.
(3) Line and surface MP18.5-MP82.8 out of face, adding ballast as required (two

to four inches}.
(4) Use track plow or undercutter to remove all ballast between MP82.8 and

MP128.4; replace with one foot depth new ballast. Install to appropriate
trackbed cross section, and line and surface. At MP123, restore and
stabilize, to prevent further erosion, approximately one-quarter mile of bank
between trackbed and stream.

(5) Reconstruct al! road crossings.
(6) Replace culverts at MP64.7 (the elliptical 22" high x 36" wide culvert), MP64.8

(the 30° diameter culvert), MP80.7 (36" diameter) and MP98.7 (6" diameter).
(7) Lay 109.9 miles of 115 pound CWR complete with all track components. This
operation must be appropriately coordinated with items number 3 and 4

above, arid item 8 below
(8) Remove and salvage all 60, 85 and 90 pound rail and OTM from main line.

1. Rail

115 pound RE rail will be used to upgrade the line, replacing all existing 60, 85
and S0 pound rail on the main line.

A good quality secondhand rail, suitable for welding o the specifications
described herein, will be adequate.

The 115 pound RE rail to be used shall conform to (1) the dimensions shown and
described in the American Railway Engineering and Maintenance-of-Way
Association (AREMA) Manual for Railway Engineering 2002 Chapter 4 Part 1
Section 1.1 thereafter AREMA 4-1-1.1), and Figure 4-1-1, 115 RE Rail Section,
(2) the chemical composition described in AREMA 4-2-2.1.3 and Table 4.2.1,
Product/Chemical Analysis, (3) the mechanical properties described in AREMA
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4-2-2 1.4, (4) the branding and stamping requirements of AREMA 4-2-2.1.6, and
(5) ultrasonic testing requirements of AREMA 4-2-2.1.8. With regard to AREMA
4-2-2.1.4, all rail selected for this project shall have a Brinell Hardness of 285 or
greater, and during the rolling process shall have been exposed to a Standard
Controlled Cooling process and shall have been rolled after 1938,

The 115 pound RE rail to be used on this project must be suitable for fabrication
into continuous welded rail (CWR). Specifications for fabrication of CWR must
be followed and are found in AREMA 4-2-2.2. Tolerances for inspection of
secondhand rail (relay rail) are mandatory and can be found in AREMA 4-2-2 4,
inciuding Table 4-2-9, Recommended Rail Grading Classification. In Table 4-2-
9, Class Il (Branch Lines) is the requirement for this Nevada Northern Railroad
project. In no instances may any of these parameters be exceeded. The
pertinent portion of Table 4-2-9, for 115 RE rail, is extracted and shown as

follows:

Rail Weight Maximum Rail General Rail Use and
GRQIRLNEITIIE Wear in inches Rail Condition
Top Gage Branch Lines - Small

" u engine burns and
115 RE 5/16 “ corrugation.

39’ rail lengths are preferable if they meet the tolerances for welding per pages 4-
2-6.2 and 6.3. If the 39' rails do not comply with these and other specifications,
they may be cropped to 36' lengths to meet rail end alignment tolerances. Boit
holes in relay rail shall be cropped off prior to welding. In no case shall rails to be

welded be less than 36"

2. Rail Welding Specifications

The Electric Flash Butt Welding process is acceptable for fabricating CWR. Both
fixed and portable plants may be used provided they produce CWR that complies

with the following specifications.

Inspection and classification of the secondhand rail to be welded is the first
element of the operation. Those 39’ rails that satisfy recommended rail grading
specifications in AREMA 4-2-2.4 are to be assembled and moved to a storage
area for welding. Those with end defects not acceptable for welding will be
assembled at a rail cropping station where 18 inches will be cropped off with a
friction cropping saw and the resultant 36" weldable rail stored for future weiding.
Dependent upon the configuration of the rail welding plant, sorting and piling of
weldable rail is not mandatory. [t is acceptable to move the rail directly from the
inspection and classification station to the welder provided that cropping saw is
available to ¢rop those rail ends not meeting specifications.
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Prior to entering the welding line, the head and base of the rails must be polished
with an abrasive grinder to enhance conductivity. After polishing the rail ends the
rail is fed along the welding line to a moveable hydraulic/electric platan which
clamps and aligns the rails. A vertical crown of 0.125 inches, as measured at the
end of a 18-inch straight edge, shall be present at each welded joint and
horizontal alignment shall be flush on both the field and gage sides of the joint,

using the 18" straight edge as the measurement tool.

Following the alignment, the rail will be preheated using a high amperage current
not to exceed 10,000 amps and 10 volts, several cycles of preheat may be used
to bring the heat of the rail end to approximately 2000 degrees Fahrenheit (F).

Next, while the rail ends are in a molten state, they are forced together using a
65 ton hydraulic for a period of approximately 10 seconds and each rail end
should experience at least 0.50" inches of shortening. The upset cycle may vary

according to the ambient temperature and weight of rail.

The platan and electrodes on the welder are next reieased and removed and a
hydraulic shear removes the upset metal from the base, sides and top of the
welded joint. This operation must be performed whiie the upset is still in the

1000 to 1500 degrese range.

After the upset is removed, the rail will be moved to a moveable hydraulic
straightening station where variance in horizontal alignment is corrected to zero
tolerances (the vertical camber, preset in the joint, remains at the weld and

gradually levels out as the weid cools).
From the straightening station, the welded rail will be moved to an inspection

station where it is inspected for surface and internal defects using a magnetic coil
or an ultrasonic unit designed for detecting joint defects. The ultrasonic method

is preferable‘but the magnetic method is acceptable.

Should any surface or internal defects be detected, the weld must be returned to
the rail cropping station, where it will be cut out and scrapped, and a new weld
made.

After the inspection station each joint will be painted for a distance of 18 inches
with a rust preventative compound prior to welding. Used motor oil or other

waste oils are acceptable.

The strings of welded rail will next be fed into special rack cars equipped with
racks containing roller bearing spacers to permit the CWR to move from the
welder and inspection stations into and through the transport train.

Each string of CWR should be at jeast 1440’ in length. Each train should contain
40 strings for a total capacity of approximately 5.5 track miles of CWR
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(exceptions may be made to the length of each string and the total capacity of
the train, but those recommended are considered minimum).

The contractor shall be responsible for the cost of purchasing and shipping ali rail
to the welding plant and storage site, including handling, classification,

inspection, and all welding costs.
3. Transporting and Unloading CWR

if the welding facility is a fixed plant at a remote location, the loaded CWR train
must be moved from the plant to the laying iocation. Such arrangements will be
the responsibility of the contractor including providing the special rack cars,
motive power to move the train and all {abor associated with transporting and

unloading the rail.

Unloading may be performed using a specially designed pusher/puiler cars or by
pulling the strings of CWR out upon the roadbed using a locomotive and work
train. The CWR shouid be unloaded on the shoulder of the track in order to
expedite the' removal of the existing rail and aflow for the distribution of other
track materials (OTM). OTM consists of tie plates, rail anchors, angie bars, bolts
and spikes. The contractor shall be responsible for all of the costs related to
work trains, pusher/pulier cars, rail rack cars, handling, classification, inspection,
welding and all equipment and labor associated with these operations.

4. Laying CWR

Prior to untoading and laying the CWR the crossties shall be renewed to comply
with Federal Raifroad Administration (FRA) Track Standards as published in the
Code of Federat Regulations (CFR) Title 49 Transportation Part 213 Track Safety
Standards (49CFR213) for FRA Class 3 Track. Also, ballast shall be unloaded to
permit a ballast section to the top to the ties and level beyond the tie ends for a
distance of 8" to 10" inches. The track shall be lined and surfaced to result in full

conformance to FRA Class 3 Track Standards .

CWR shall be laid according to AREMA 5-4-4.1.2.

CWR shall be unloaded and placed with the head up, without dropping and with
sufficient support under the base where long spans exist. Unloading may be
accomplished using a crane, specially designed pusher/pull rail mounted car or
by using a locomotive to drag the CWR to the ground. A pusher/puller car is
preferable as it allows greater precision in the placement of the rail onto the

roadbed.

Before laying the rail, OTM corresponding to 115 pound CWR must be unloaded
along the track in such a fashion as to create a minimum of interference with the
removal of the existing rail and existing OTM and the placement of CWR.

B.L. BANKS & ASSOCIATES, INC. lb



Appendix C Page 5 of 16

Replace all tie plates in accordance with section 7.a of these specifications.
Based on 19" inch center to center average tie spacing currently on the Nevada
Northem Railroad, the existing tie population is approximately 3335 ties per mile,
requiring 6670 tie piates per mile.

{
Apply rail anchors as specified in section 7.f of these specifications. Box every

other tie, resulting in 6670 anchors per mile.

Joint bars and bolts are used to join the strings of CWR until thermit field welds
can be made. Joint bars shall conform to section 7.b of these specifications,
There are 8 pair of bars and 48 1°x5 1/2" boits per mile (1/2 keg of bolts per
mile). Bolts shall conform to section 7.c of these specifications.

Track spikes shall be 5/8 x6" and conform to section 7.e of these specifications.
Based on the maijority of the track in this line being tangent alignment, 54.1 kegs

of spikes per mile will be required.

Spikes driveh either manually or mechanically shall be driven so that there is
approximately 1/8 inch space left between the top of the spike and the base of
the rail. Rails shall be spiked to true gage of 4'-8 2" and may not vary 1/8” from

the true gage.

When the CWR and OTM are distributed, the laying may begin. The existing rail
is to be disjointed and removed from the track. OTM shali be thrown clear of the
track surface. Crossties shall be adzed to provide a level, uniform level bearing
area for the CWR. Hot oil shall be sprayed onto the adzed area of those ties so

cut.

CWR is to be laid one side at a time. The new tie plates are preset on the field
side and the CWR moved into them. CWR shall be laid per AREMA 5-5-5.2.

Once the trackbed is compieted, ballast will be unloaded. The track bed will be
surfaced and lined to within 1 ¥%4° of final grade. The ballasted and surfaced track
wili then be ready for rail adjustment. The Contractor shall start heating with
specially designed rail heaters on one end of a 1,440’ string of rail. The opposite
end of the 1,440 string will be disconnected and mismatched at the joint. The
rail will be heated to 110° Fahrenheit. It will be vibrated and pulled to the
opposite end to ensure proper stretch. Immediately behind the rail heater, the
rail will be boxed-anchored every tie. The unheated 1,440’ rail will be marked in
quarters with a mark coming across the base to a tie plate to ensure that the rail
is being properly stretched and pulled during the heating process. AREMA
Table 5-5-3, page 5-5-12, Continuous Welded Rail Expansion Segment (inches),
applies. The Contractor shall subtract the ambient temperatures of the rail when
laid from the desired temperature of 110°F. The difference in degrees can be
converted to inches by using Table 5-5-3. The total amount of stretch and rail

A.L. BANKS & ASSOCIATES, |Nc.|b



Appendix C Page 6 of 16

removed at the end will be recorded so that each individual rail is properly
tensioned. All welds shall be made as soon after the stretching process as
possible. No rail will be added after rail is stretched. Rail must be welded before

removing slow orders.

Rail anchors.shall be applied immediately after the normalized temperature of 70
degrees has 'been attained.

Rail joints, uniess to be thermit welded as the rail is laid, shall be fully boited and
tightened before aliowing traffic to pass over the newly laid CWR. Since joints
are to be welded later, Contractor shall not drill inside holes, but shall drill and
bolt outer two holes only. Before welding, the portion of the rail containing the

bolt hole must be cut off.

The strings of welded rail shall be joined together at the ends by 36" angle bars
(joint bars) which conform to the weight and profile of the rail being installed.
One hole in each end of the rail will be drilled to conform to the outside hold of
each end of the 36" angle bar. A bolt shall be installed en each end of the angle
bar to hold the two adjoining ends of rail in alignment and to allow welding at a

later date.

Iif traffic is permitted over the line while CWR is installed on one side and joined
rails is on the other, a slow order of 10 mph shall be placed on the frack until

both rails are CWR.

Spiking and anchoring of rail shall be in accordance with section 7 of these
specifications.
Old rail and OTM may be picked up and shipped for resale or scrap using cranes

with tongs and buckets or with magnets. The contractor must remove all scrap
or reusable rail and OTM from the right-of-way as soon as possible after the

CWR is laid.”

it is the contractor’'s responsibility to inspect and evaluate the rail and OTM to be
released as a result of the CWR laying project and adjust its bid accordingly to
account for the salvage value which may be realized.

All costs involved with the CWR laying operation are the responsibility of the
contractor. This includes materials, {abor and equipment and should be in the

bid for this rehabilitation. -
5. Crosstie and Switch Tie Specifications

Treated timber railroad crossties shall be used and shall conform to
specifications in AREMA 30-3-3.1 and the Railway Tie Association Specifications

for Timber Crossties ltems 1.1 to 1.1.5.10.
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Main track crossties shall be 6 inch Grade Ties, 6"x8"x8'-6", and crossties for
sidings and industrial tracks shall be 6°x7"x8'-6" in size.

Treated timbér switch ties shall conform to AREMA 30-3-3.2.

Treatment fo} crossties and switch ties shall be performed using Rueping full cell
pressure treatment process per The American Wood-Preserver Association

Standard C1-81 Preservative Treatment by Pressure Process,

Ties shall be treated with a 60/40 solution of creosote/coaltar to achieve
penetration of preservative as per above specifications and retention of a

minimum 7 pounds per cubic foot after treatment.

Installation of crossties may be combined with the plow or under cutter operation,
where applicable. Other installations shall be performed using mechanized tie
units. The size and configuration of the tie units are to be determined by the
contractor. Ihstallation of ties shall be guided by AREMA 30-3-3.1, 3.2, and 3.5.
Ties need not be subject to anti-splitting devices except for selective doweling
before treatment, as deemed necessary by AREMA specifications.

Switch ties shall be installed in conjunction with switch construction and renewa!
work units.

Bids for crosstie instailations shall inciude a cost per tie price installed.

Contractor shall be responsible for all costs of materials, labor and equipment
involved in crosstie installations by crosstie work units.

6. Ballast Specifications

Ballast is a selected crushed and graded aggregate material which is placed
upon the railroad roadbed for the purpose of providing drainage, stability,
flexibility and uniform support for the rails and ties and the distribution of track

loading to the subballast and grade.

Some of the various types of ballast are feldspar and quartz, trap rock, quartzite,
limestone, dolomite and slag from steel-making operations.

Specifications for ballast in general are covered by AREMA Manual Chapter 1
Part 2. In particular, Tables 1-2-1 and 1-2-2 provide, respectively, the
Recommended Limitng Values of Testing for Ballast Material, and

Recommended Ballast Gradations.

Physical properties important for evaiuation of ballast are resistance to gradation,
hardness, specific gravity, unit weight, soundness and particle size.
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Resistance gradation is determined in accordance with American Society of
Testing Materials (ASTM) Test C131 or C535.

Hardness limits are determined by ASTM Specification C235.

Specific Gra%rity and Unit Weight are comparative vales used to evaluate the
density and weight of the prospective aggregate.

Soundness is determined by ASTM C-88 standard which entails using sodium or
magnesium sulfate to judge the soundness of the aggregate subject to

weathering action.

Ballast size is determined using ASTM C117 which involves screening of a
bailast sample and measuring the amount of washed material passing through
pre-establish screens.

Ballast samples can be evaluated based on the above specifications and tests
but the ultimate selection of an aggregate to be used is based on availability and
cost.

Ballast consisting of graded crushed mine waste material or other hard, sound

and graded crushed rock shall be deemed acceptable. Size No. 3 as shown in
AREMA Table 1-2-2, page 1-2-13, 2002 AREMA Manual for Railway Engineering

shall be used.

Bids for ballast for the proposed work shall be on a per ton basis and include the
cost of material, transportation, unloading, labor and work trains as the

responsibility of the contractor.
7. Other Track Material (OTM)

a. Tie plates: 115 RE Rail (5 &' base)

Tie plates are to conform to specifications for Tie Plates in the AREMA Manual
for Railway Engineering, Chapter 5, Part 1. Plan No. 6 shows the AREMA 12
inch Tie Plate for 5-1/2 inch Rail Base Width (Figure 5-1-4, page 5-1-9).

Tie plates may be new, or good grade secondhand plates conforming to the
AREMA specifications.

To be considered acceptable, secondhand plates shall meet the following
minimum standards based on Plan No. 6 for 12" double shoulder plates with

inclined ends:
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(1) Overall length not to vary more than %" inch.
(2) Rail base seat width variance less than 1/8" inch.

(3) Shoulder wear less than 1/16" inch.
(4) Spike hole wear: total less than 1/8” inch in either direction.

(5) Thickness at ends: variance less than 1/16” inch.
(6) Flat or ribbed base acceptable: must be separated for laying.

(7} All:plates to be 8 hole punched.
(8) Allowable weight loss: 3% per plate.
{9) No bent tie piates are to be used.

Contractor shall be responsible for all costs associated with the inspection,
purchase, material, transportation, unloading (at storage site or along the track

for laying), labor, work trains and equipment involved.

b. Joint Bars — 115 RE 36" 6 holes

Joint Bars are to conform to specifications for Joint Bars in the AREMA Manual
for Raifway Engineering, Chapter 4, Part 1, Section 1.2, Figure 1-4-8 (115 RE),

Section 1.3 (86"-6 hole bar), and Part 2, Section 2.8.

The above specifications are for new bars. A good quality secondhand joint is
acceptable.

Secondhand joint bars must comply with the following minimum standards based
on using 36" joints with 6 holes per joint.

(1) Head Contact Wear less than 1/8" inch (under the head of the

raif).
(2) Base Contact Wear less than 1/8" inch (along the base of the

rail).
(3) Circular Hole wear less than 1/8" inch in diameter of hole.

'(4) Weight Loss less than 5%, approx. 1 Ib. per bar.

Contractor shall be responsible for all costs in connection with the inspection,
purchase, material, transportation, unloading (at storage site or along the track
for laying), labor, work trains and equipment involved.

¢. Track Bolts and Nuts are to conform to specifications for Track Bolts and Nuts
in the AREMA Manuat for Railway Engineering, Chapter 4, Part 1, Section 1.4
(1"x6" bolt) and Part 2, Section 2.9. New boits and nuts shall be used.

d. Spring Washers are to conform to specifications for Spring Washers in the
AREMA Manual for Railway Engineering, Chapter 4, Part 2, Section 2.10. New
spring washers to fit 1" inch bolts will be used.
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e. Track Spikes are to conform to specifications for Track Spikes in the AREMA
Manual for Railway Engineering, Chapter 5, Part 2, Sections 2.2 and 2.3. Spikes
for rail laying, crosstie and switch toe activities shall be new spikes. Secondhand
spikes are not acceptable. Spikes shall be 5/8" x 6" in size and manufactured
per cited spécifications. Rails shall be spiked to every tie. On tangent track,
Contractor shall install two rail-holding spikes per rail, one inside each raii and
one outside each rail (total of four spikes per tie). On curves, Contractor shall
install three rail holding spikes per rail, two inside each rail and one outside each

rail (total of six spikes per tie).

f. Rail Anchors are to conform to specifications for Rail Anchors in the AREMA
Manual for Railway Engineering, Chapter 5, Part 7. New rail anchors shall be
used. If the anchors are to be applied manually, then drive on type anchors shall
be used. If the application is to be performed mechanically, than drive on or

spring anchors are acceptable. Contractor shall fully box-anchor all ties (1) on
curves over four degrees, and (2) within 200 feet of switches and road crossings.

8. Highway:Railway Crossings

All highway-railway and farm crossings must conform to requirements of the
State of Nevada and, depending on their locations, of White Pine and Elko
Counties, and construction must be coordinated with the State of Nevada and
with the appropriate county prior to starl of construction. Absent conflicting
guidance from these public jurisdictions, the following requirements apply:

At each crossing, place a railroad T-rail on the gage side of the running rails of a
crossing and fill in the voids in the center and at the highway approaches. The
height of the emplaced T-rail must not exceed that of the running rail. The T-rail
must be securely affixed to the crossties, so as to be resistant to displacement by

highway traffic and provide a minimum flange way of 1- 7/8" inches.

Asphait on the field side of the approaches and in the center of the track shall be
tamped and rolled level with the top of the running rail.

On the railroad approaches the asphalt shall be placed and tamped to a 1
vertical: 2 horizontal slope to deflect any dragging equipment running on the

track.

9. Farm Crossings

As stated under “8. Highway-Railway Crossings”, above, all highway-railway and
farm crossings must conform to requirements of the State of Nevada and,
depending on their locations, of White Pine and Elko Counties, and construction
must be coordinated with the State of Nevada and with the appropriate county

prior to start of construction.
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Absent 'conﬂicting guidance from these public jurisdictions, the foliowing
requirements apply:

Farm crossings are to be constructed using 8" inch wide treated timber, with a
height that when placed on the field side of the rail on the crossties, will be flush
with the top iof the rail. (For 115 RE rail the treated timber is 8°x7 3%4".) Said
timber shall be spiked down to the crossties using a 12"x3/4" screw drive spikes.

Once the timber is in place, a fine grade of ballast is to be placed on the
approaches and in the center of the track.

The Contractor shall coordinate work with fam€mers and ranchers which use these
crossings to eliminate conflict regarding farming or ranching activities.

10. Track Structure Cross Section/Drainage

In that segment of the Nevada Northern Railroad between MP82.8 and MP128 4,
the Contractor shall remove all existing ballast, replace it with new ballast one
foot in depth, restore the track substructure and provide for drainage ditches in
accord with the AREMA Manual for Railway Engineering, Chapter 1, Part 2,
Section 2.1. Between MP18.5 and MP82.8, Contractor shall apply 2-4 inches of
baliast, line and surface out of face, and provide for appropriate drainage.

One of two methods may be used to accomplish removal of all ballast between
MP 82.8 and MP128.4, all of which shall be considered fouled. One method is
use of a track plow; the other involves use of an undercutter. Either method is

acceptable.

The ballast existing in the track structure between MP82.8 and MP128.4 is not
re-usable.

Waste material resulting from operation of the plow or undercutter may be used
as subballast material. Off track equipment such as bulldozer or road grader
may be used to shape the frack structure cross section. The contractor is to
assure that all work performed ieaves the roadbed section, at the conclusion of
the job, so that water diverts away from the track structure. Where water would
not be diverted away, the Confractor shall provide drainage ditching to
accomplish this purpose. The following diagram shows the typical section of

track structure.

X X
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Bids for this work shall include prices for the following, all of which are required of
the Contractor in rehabilitation of this railroad:

Between MP82.8 and MP128.4. Ballast removal to a minimum depth of 8 inches,
roadbed section grading and drainage ditches, ballast dumping and line and
surface operation, and grading right-of-way to conform to the AREMA Manual for

Railway Engineering, Chapter 1, Part 2, Section 2.1.

Between MP18.5 and MP82.8: Add 2-4 inches of ballast, line and surface out of
face, assure appropriate drainage, diverting water away from track structure.

Between MP82.8 and MP128.4, lining and surfacing will require at least 3
separate lifts dependent upon the type of surfacing unit used, but regardiess,
both elements of final line and surface must conform to the AREMA Manual for
Railway Engineering Chapter 5, Part 3, with regard to Curves, and Part 5 with

regard to Track Maintenance.

11. Switches (Turnouts)

One switch shall be installed: to join the Nevada Northern Railroad with the
Union Pacific siding at MP18.5. (Other switches will be installed as required for

future operations.)

This switch shall be installed in accordance with specifications for railroad
switches {turnouts) are covered in the AREMA 2002 Portfolic of Trackwork
Plans, Plan Number 911-41 (Location of Joints for Turnouts with Straight Split
Switches), Plan Number 912-58 (Bills of Switch Ties for Turnouts and
Crossovers), Plan Number 112-00 (16'-6" Straight Split Switch with Graduated
Risers), Plan Number 613-01 (Number 10 Rail Bound Manganese Steel Frogs),
Plan number 251-01 {Switch Stands and Appurtenances) and in accordance with
Federal Railroad Adminisiration (FRA) Track Standards as published in the Code
of Federal Regulations (CFR) Title 49 Transportation Part 213 Track Safety
Standards (49CFR213), specifically, Sections 213.133 Turnouts and Track

A.L. BANKS & ASSOCIATES, INC. |b
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Crossings, 213.135 Switches, 213.137 Frogs, and 213.143 Frog Guard Rails and
Guard Faces; Gage.

Rail will be secondhand 115 RE.

115 RE switches will have 16'6" straight points with gradusated risers.
Frogs will be.115 RE number 10 hard center manganese.

One-piece 115 RE manganese guard rail 9'5” in length will be used.

Switch ties will be treated mixed hardwood ties according to switch tie
specification previously stated.

Ballast to be furnished and applied per ballast specifications previously stated.

All joint bars, bolts, and spikes required shall be according to specifications
previously stated.

Turnout work is to include dumping baliast, lining and surfacing.

Track Work Involved. One 115 RE number 10 turnout,

Contractor will coordinate switch installation with Union Pacific Raitroad.
12. Track Construction, Track Maintenance, Line and Surface

The contractor shall construct, maintain, and line and surface the Nevada
Northern Railroad between MP18.5 and MP128.4 so as to comply with these
specifications, cited AREMA specifications, and requirements stated in Federal
Railroad Adrinistration (FRA) Track Standards as published in the Code of
Federal Regulations (CFR) Title 49 Transportation Part 213 Track Safety
Standards (49CFR213) for FRA Class 3 Track. See 49CFR213 Parts 213.51
through 213.63 (Scope, Gage, Curves, Elevation of curved track, and Track

Surface).

The contractor shall comply with AREMA Specifications for Track Construction,
Track Maintenance and Line and Surface work, found in AREMA 5-3 (Curves), 5-
4 (Track Construction), and 5-5 (Track Maintenance). With regard to AREMA 5-4
(Track Construction), AREMA 5-4.1.1 (Scope) and AREMA 5-4.1.2 (Appendix | —
Where Track Is Constructed with Continuous Welded Rail (CWR) shall apply.
With regard to AREMA 5-5 (Track Maintenance), AREMA 5-5.1 (Specifications
for Laying Rail), 5-5.2 (Laying and Maintenance of Continuous Welded Rail), 5-
5.3 (Temperature Expansion for Laying Rails), 5-5.4 (Rail Anchor Patterns
Number of Rail Anchors to Resist Rail Creepage), 5-5.5 (Track Bolt Tension

R.L. BANKS & ASSOCIATES, mc.-b
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Practice), 5-56 (Gage), 5-5.7 (Tamping) and 5-5.8 (Preservation of Track
Fixtures) shalt apply.

AREMA 5-5-5.2.7.3 describes Surfacing requirements with regard to Continuous
Welded Rail {CWR).

The portion of the line between MP18.5 and MP82.8 is to be lined and surfaced
out of face using either the plow or under cutter or a line and surface gang. This

entaits dumping sufficient ballast to make predetermined raise (2" to 4”) over an
extended segment of the railroad. This work is to be performed using tamping

and lining equiprent.

Contractors bid shall include all costs involved to perform the work outlined
above, including acquisition of ballast, unloading same, transportation costs, all
labor, equipment costs and other reiated expenses required to perform the work.

13. Culverts

Culvert replacement is to be in accordance with principles in AREMA Chapter 1,
Part 4.

14. General Requirements

The Contractor must perform all work so as to comply with these specifications
and referenced section of AREMA Manual for Railway Engineering 2002. All
work must meet or exceed the minimum requirements for Federal Railroad

Administration (FRA) Track Standards for Class 3 Track.

In addition to totat price, bids shall include breakdown of prices for the foilowing:

MP82.8-MP128.4 (Replace Baliast)

Plow or undercutter
Cost per track foot

Grade and Configure Roadbed,
Cost per frack foot

Renew Crossties,
Number of crossties
Cost per installed tie

Dump Ballast
Tons
Cost per track foot

Surface and Line

A.L. BANKS & ASSQOCIATES, INC. sb
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Cost p'er track foot

MP 18.5 to MP 82.8

Unioad Ballast
:Cost per ton in place
Renew Crossties,
-Number of crossties
Cost per installed tie

Line and Surface Out of Face 64.3 miies
Cost per track-foot

Cost per Turnout Installed

Contractor's overall bid shall include the complete price to perform a completed
rehabilitation: of the Nevada Northemn Railroad between MP18.5 (and including
the connection with Union Pacific at that location) and MP128.4, resulting in a
usabie railroad meeting these specifications, cited AREMA specifications, and at
a minumum the FRA Class 3 Track standards. The effort shall include ali work
outlined above, inciuding materials, transportation costs, labor, equipment, work

trains and other related costs.

At the conclusion of this rehabiiitation work and prior to final payment, Contractor
is required to provide certification of compliance with specifications with regard to

new materials: ties and ballast.

Any work not performed to these specifications will be corrected at the expense
of the contractor

A.L. BANKS & ASSOCIATES, INC. nb
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Cost ber track foot

MP 18.5 to MP 82.8

Unload Ballast
:Cost per ton in place
Renew Crossties,
.Number of crossties
Cost per installed tie

Line and Surface Out of Face 64.3 miles
Cost per track-foot

Cost per Turnout Installed

Contractor’'s overall bid shall include the complete price to perform a complete
rehabilitation' of the Nevada Northern Raifroad between MP18.5 (and inciudin
the connection with Union Pacific at that location) and MP128.4, resulting in
usable railroad meeting these specifications, cited AREMA specifications, and e=ee——x—
a minumum the FRA Class 3 Track standards. The effort shall include all wor
outlined above, including materials, transportation costs, labor, equipment, wor———————

trains and other related costs.

At the conclusion of this rehabilitation work and prior to final payment, Contractc————
is required to provide certification of compliance with specifications with regard t—————

new materials: ties and ballast.

Any work not performed to these specifications will be corrected at the expens—
of the contractor.
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APPENDIX D

RAILROAD CONSTRUCTION/CONTINUOUS RAIL WELDING CONTRACTORS

Atlas Railroad Construction Co.
William Stout
724.228.4500

Crafton Railroad Company, [nc.
Dan Crafton
309.798.2050

Delta Railroad Construction, Inc.
Larry Laurello
440.992.2997

G.W. Peoples Contracting Co., Inc.

Jenice McDowell
724.223.7807

Holland Company LLP
(Gary Bevills
[06.672.2300

Industrial Railways Co
Chris Stotka
510.724.1117

Kelly-Hill Company
Greg Wright
816.741.7727

Lone Star Railroad Contractors, Inc.

Paul Newman
972.878.9500

Marta Track Contractors, Inc.
Thomas Stout
724.225 6155

Source: Railway Track and Structures, April

2002
Metroplex Corporation, Inc.
Melvin Clark

888.638.7679

Mountain States Contracting
Vern Van De Loo
800.827.0743

Queen City Railroad Construction, inc.
Doug Steier
865.675.8400

Railroad Construction Co. of South Jersey
Inc.
James Daloisio
856.423.2220

Railroad Constructors, Inc.
Jamie Daloisio
856.423.9385

Railroad Salvage & Restoration, Inc.
l.ee Jackson
417.781.3748

RailWorks Track Systems
Scott Brace
612.469.4907

Sharp & Fellows Inc.
David Swift
310.323.7784

Siattery/Skanska
Scott Siiverman
718.553.1800
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Nevada Northem Rallway - Design Study Report
for WHITE PINE ENERGY ASSOCIATES and NEVADA POWER COMFPANY

EXECUTIVE SUMMARY

This report has been prepared lo assess existing conditions and to describe a recommended
design approach for the rehabilitation of the Nevada Northern Railway (NNR), a century-old
raifroad north of Ely, Nevada that is currently unused and has fallen into disrepair. Two power
companies, White Pine Energy Associates, L.L.C. (WPEA) and Nevada Power Company (NPC)
are each developing coal-fired electric generating stations in White Pine County, Nevada, along
the alignment of the NNR, and plan to rehabilitate the track to facilitate delivery of coal. Under
the direction of the City of Ely, which owns most of the infrastructure and right-of-way along the
NNR, WPEA contracted with CRS in August of 2006 to perform permitting level design services,
including the preparation of this report. Through an amended agreement signed in January
2007, NPC became an equal party to the contract.

Field work to assess existing conditions of the NNR from MP 18.5 to 120 was completed in the
fall of 2006. Observations included inspections of rail, ties, ballast, and rail bed cross sections
on a mile by mile basis. Other items inspected were culverts (where visible), utilities, drainage
paths, sidings, and road crossings. In order to document existing conditions of the NNR,
photographs and field notes were taken on a mite by mile basis as well as other select locations.
In addition to this inspection, survey crews took measurements and shots on the top of rail and
the rall bed cross section at one mile intervals, Existing wetlands were located and
documented by Frontier Corporation USA, an environmental sub-consultant to CRS, and a
geotechnical investigation was performed by GeoCon Consultants.

During field investigations, it was discovered that the weight of the rail on the NNR is
considerably lighter than current industry standards permit. The ties ranged widely in condition,
from some that were split and broken, clearly unfit for use, to others that had been replaced
relatively recently and appeared to be in reasonably sound condition. The ballast materials
were generally found to consist of smooth, rounded gravel or cinder material rather than the
accepted standard of crushed angular rock. In some areas, native soils filled the ballast section
and light to moderate vegetation was found growing between the ties and rails. In general, the
rail-bed cross section was found to be in fair condition, but lacking in width and structural
material. |n some places, the side slopes were undesirably steep. Conversely, there was a
section of track that appeared to be at the same elevation as the surrounding topography, and
appeared as though native materials had washed over the track during storm events. Many
culverts were found along the alignment, and while most were basically functional, they were in
various states of disrepair that would not support proposed train loading. Several sidings were
encountered during the field reconnaissance work, and all were found to be inadequate by
today's railroad standards. The road crossings, both dirt and asphalt, were found to be lacking
advance warning devices, signage, and crossing materials.

It was initially intended by WPEA when they contracted with CRS in 2006 that the NNR would
be upgraded and rehabilitated in place to meet Federal Railroad Administration (FRA) Class 3
(40 MPH) standards However, with the addition of a second power plant and NPC's operational
requirements, it has been determined that a Class 4 (60 MPH) designation better suits the
proposed use of the track, which is for an average of three round-trip 150-car units trains per
day traveling at speeds of 40-60 mph.

As possible users of the NNR, UPRR stated during preliminary design meetings that they would
normally require use of mainline design standards for rehabilitation of the NNR. Based on the
potential for UPRR to be users of the NNR, CRS recommends the following minimum design
standards:
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for WHITE PINE ENERGY ASSOCIATES and NEVADA POWER COMPANY

Follow the recommendations of the geotechnical engineer regarding subgrade,
subballast and ballast materials and placement. These recommendations may
include adding to or replacing the subgrade and subballast materials, installing
geotextile fabric over the subgrade, full depth rail bed replacement in “soft" spots
along the alignment, and a minimum 10"-12" lift of imported ballast underneath the

ties.

Widen the track section by extending the ballast at least 18" beyond the end of the
new ties, with a maximum baliast slope of 3:1.

Full tie replacement with 9-foot wood ties or 8.5-foot concrete ties, whichever is more
economical.

Complete replacement of rail with minimum 136-Ib continuous welded rail.

Install fencing along the right-of-way of the entire alignment to keep cattle and other
animals off the rail.

Full replacement of all cuiverts along the NNR. If further geotechnical testing reveals
that the native soils tend to be corrosive, corrosion-resistant culvert materials should
be used.

Further hydrologic analysis should be made to determine if additional culverts are
necessary, especially from MP 93 to 108. The top of rail should be raised a
minimum of 24" above the historic high water elevation.

Public road crossings should be redesigned to comply with applicable NDOT, county
and UPRR requirements. Private road crossing should be eliminated where
possible. If it is necessary that they remain, they should be upgraded to meet
current UPRR specifications.

Maintenance sidings should be placed every 5-10 miles. Locations of existing
sidings are ideal for rehabilitation because the site is already impacted, although full
replacement will be necessary.

A unit train passing siding should be constructed south of the UPRR/Shafter
interchange. In addition, four other passing sidings should be constructed along the
NNR. The recommended locations for these are near Cherry Creek (MP 91), Curry
(MP 63} and one at each power plant location.

5
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Nevada Northern Raifway - Design Study Report
for WHITE PINE ENERGY ASSOCIATES and NEVADA POWER COMPANY

PROJECT OVERVIEW

Caldwell Richards Sorensen (CRS) has been retained by White Pine Energy Associates, L.L.C.
(WPEA) and Nevada Power Company (NPC) to prepare this Design Study Report regarding the
rehabllitation of approximately 100 miles of the Nevada Northern Railway (NNR) near Ely,
Nevada. The section of NNR track included in this report, from MP 18.5 to MP 120, is shown in
Figure 1. This Design Study Report documents the existing condition of the NNR track and
facilities as observed by CRS during inspections held periodically between August 22, 2006 and
December 6, 2006. It also describes the general design approach CRS recommends to bring
the NNR into compliance with current railroad specifications.

L IS TING UPRR
ST 1 MAIN UINE
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WPEA and NPC are each developing coal-fired electric generating stations to be located
approximately 15-30 miles north of Ely in Steptoe Valley, White Pine County, Nevada. WPEA is
wholly owned by LS Power Associates, L.P., which is managed by LS Power Development,
LLC. NPC is owned by Sierra Pacific Power, WPEA and NPC are currently in the siting and
permitting phase of their power plant projects.

Both power plants will be pulverized coal-fired electric generating faciiities with maximum
nominal electrical outputs of 1,600 MW and 1,500 MW, respectively. Primary fuel for each plant
is anticipated to be Powder River Basin coal, which will be delivered using unit trains. Union
Pacific Railroad (UPRR) or Burlington Northern Santa Fe Railway (BNSF) will transport the coal
from Wyoming to an interchange point with lhe Nevada Northern Railway (NNR) at Shafter,
Nevada. Each power plant will require the delivery of approximately one to two unit trains of
coal per day depending on the size of unit trains that UPRR or BNSF can support. The coal will
then be transported on the NNR from Shafter, at Milepost (MP) 18.5 to the WPEA and NPC
power plants at MP 103 and MP 118.5, respectively. Even though the NPC power plant will be
located near MP 118.5, CRS has been asked to provide information about the NNR up to MP
120. In order to efficiently accommodate unit coal trains, the 100 year old NNR infrastructure
wilf require substantial upgrading and rehabllitation to meet current railroad standards.

NEVADA NORTHERN RAILWAY HISTORY

The NNR was constructed in the early 1900s, providing a means to transport copper ore from
the Robinson Mining District near Ely, Nevada. The railroad was operated as a common carrier
of copper ore. Additionally, the railroad hauled wool from area ranches to market, brought
supplies to the area, and provided passenger service. The copper mine was originally closed in
1978 and has operated sporadically since that time. Most recenlly, BHP Nevada Mining
Company transported copper concentrate from the mine in Ruth to the UPRR line at Shafter.
The NNR has not been used for the transport of ore or other materials since BHP ceased
operations in 1999. Prior to the involvement of WPEA and NPC with the NNR, the railroad
infrastructure was owned by the Los Angeles Department of Water and Power (LADWP) while
much of the right of way was owned by the United States Department of the Interior, Bureau of
Land Management (BLM). Currently, both the railroad infrastruclure and much of the right of
way are owned by the City of Ely.

PREVIOUS NNR REHABILITATION ENGINEERING STUDIES

Prior to 2005, two engineesing studies' were conducted that identified the condition of the track
at the time and provided general actions necessary to restore the track to Class 1 (10 MPH)
status and/or attain Class 2 (20 MPH) or Class 3 (40 MPH) status.

In the summer of 2005, WPEA retained CRS to complete an updated preliminary condition
assessment and rehabifitation plan® for approximately 115 miles of the NNR to obtain Class 3
status. The 2005 condition assessment and rehabilitation plan was prepared based upon the

L. R.L. Banks & Associates, Inc., “INevada Northern Railroad Project Engineering Study and Cost Estimate”, July 13,

2002
- Railroad Industries [ncorporated, “Nevada Northern Railroad Track Evaluation”, April 19, 2004

* -CRS Consulting Engineers, “115 Mile Rehabilitation Study of the NNR / Rehabilitation Plan”, August 25, 2005
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two engineering studies prior to 2005 in addition to field observations completed in a one day
helicopter flight of the project corridor.
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EXISTING CONDITIONS " L0 et

GENERAL APPROACH

The initial field work to assess existing condifions of the NNR was done for WPEA from MP 18.5
to 103. Representatives from CRS, Mountain States Contracting (MSC), and Via Rail Logistics
performed field reconnaissance of the NNR via 4-wheelers periodically between August 22,
2006 and October 4, 2006. Attendees included Darren Eyre and Gary Leatham (CRS), Al
Spurlin (MSC), and Ben Guido (Via Rail Logistics)*. Observations included inspections of rail,
ties, ballast, and rail bed cross sections on a mile by mile basis. Other items inspected were
culverts (where visible), utilities, drainage paths, sidings, and road crossings. To document
existing conditions of the NNR, photographs and field notes were taken on a mile by mile basis
as well as other select locations such as culverts, sidings and road crossings. In addition to this
inspection, survey crews took measurements and shots on the top of rail and the rail bed cross

section at approximately every mile.

When NPC became involved in the project, the same level of field reconnaissance and survey
work was completed for the section of rail from MP 103 to 120, which is the additional length of
track from the proposed WPEA power plant to a point slightly beyond the location of the
proposed NPC power plant at MP 118.5. This work was completed by December 6, 2006,

The findings of the field raconnaissance work are described in the following section of this
report. A complete listing of visible utilities, sidings, road crossings, fences and culverts from
MP 18.5 to MP 120 is found in Appendix C. For further understanding of existing conditions,
USGS maps of the project corridor were compiled with the data above shown as overlays and
are included in Appendix A. The information depicted on the maps is a compilation of data
observed from field inspections and covers the area from MP 18.5 to MP 120. These maps
depict the track alignment; approximate stationing (+/- 0.2 miles), existing culvert crossings, rail
sidings, and existing public and private road crossings. information shown beyond MP 120 was
taken from previous engineering studies and has not been verified.

RAIL, TIES, BALLAST, RAIL BED CROSS SECTION AND SOILS
Rail

As was stated in the 2005 Rehabilitation Study prepared by CRS, the rail found on the NNR
consists of a mixture of 60 to 90 pound rail. This rail weight is insufficient to support unit coal
train operations under current UPRR specifications and will require full repiacement.

Ties

Tie inspections consisted of measuring the length of ties, visually inspecting the outer
appearance of ties and taking photographs on a mile by mile basis. In most locations along the

1 Darren Eyre, CRS Project Engineer Gary Leatham, CRS Project Engineer
Al Spurlin, MSC Regional Manager Ben Guido, Via Rail Logistics President
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project corridor, 80-90 percent of the ties observed were 8 feet long and 10-20 percent were
8.5-feet long. The 8-foot ties appear to be older than 20 years. The 8.5-foot ties appeared to
have been part of a tie replacement program that occurred sometime over the last 10-20 years.

Material quality of the ties has been divided Into three main categories derived from visual
determination; scrap, marginal, or sound tie condition. Scrap ties are easily identifiable by
embedded plates, missing or loose spikes, and large cracks or breaks. Ties that fall within this
category are clearly unfit for use. Marginal ties can range in age from 20 to 50 years and are
typically 8 fest in length. Sound ties appear to have been recently replaced, and are typically
8.5-feet In length. They are characterized by the new type of processing, and have secure

spikss.

it is important to consider that the outer appearance of the ties may not be an accurate indicator
as to the internal integrity of the tigs, and ties that appear to be marginal or even sound may not
actually be able to support track operations. Without knowing what the condition is inside of the
ties, their true integrity is unknown. Table 1 estimates the inventoried tie conditions. Figures 2
through 4 depict these tie conditions,

Table 1 - Inventory of Tie Conditions

TIE QUALITY | MP18.5-MP 68 | MP 68 - MP 120
Scrap 30% 40%
Marginal 50% 50%
Sound 20% 10%

Figure 2 — Scrap Tles on the NNR
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Figure 3 - Mixture of Ties that Appear to Be Margmal and Sound on the NNR
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Figure 4 — Example of Relatively New, Good Quality Ties on the UPRR Main Line

Ballast

Ballast inspections by CRS consisted of digging test pits and taking photographs on a mile by
mile basis to determine the size, shape, and depth of ballast between the ties. With the
exceplion of a few miles of the alignment, all ballast on the NNR consists of smooth / rounded
gravel or old cinder material rather than a processed angular rock as would normally be used on
UPRR rait lines. The existing ballast material on the NNR does not meet modern standards.
Table 2 estimates the size, shape, and depth of ballast between the ties. Figures 5 through 10
depict these ballast conditions. Refer to the geotechnical report found in Appendix E for the
results of GeoCon's investigation of existing ballast conditions. References in this report to
"ballast” along the NNR should not be considered as true crushed angular stone that meets

current UPRR specifications.
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Table 2 - Existing Ballast Conditions

MP SI2E SHAPE DEPTH GENERAL NOTES
18.5-45 17 minus rounded gravel 2%.3" -
45-71 1" minus rounded gravel 0" sparse gravel between ties
.72 4" minus rounded gravel 4".8" road base / pit run material
. mix of rounded & . g .
72-73 1" minus angular gravel 01
. mix of rounded & "
73-74 3" minus angular gravel 7 road base / pit run material
74-75 2°-3° minus rounded gravel 0 sparse gravel between ties
i mix of rounded & -
75-76 2" minus angular gravel 12 -
— mix of rounded & ok some rock may contain metals that
YIS 24" minus angular gravel dss promote rust on rail lines
79-82 1-2" minus rounded gravel 0" sparse gravel between lies
82 -97 2"-4" minus rounded gravel 18" -
97-120 < 1" cinders / native soil N/A -

Figure 8 - Good Quality Ballast at UPRR
Shafter Siding
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North of MP 61, vegetation in the ballast is generally non-existent to scattered in most locations,
as shown in Figures 11 and 12. South of MP 61, vegetation in the ballast is generally moderate
to heavy in most locations and native soils are frequently found in the ballast section, as seen in
Figures 13 and 14. All vegetation will need to be eliminated before unit trains commence

operating on the NNR.

Figura 11 — No Vegetation
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Figure 13 — Moderate Vegetation Figure 14 — Heavy Vegetation

Rail Bed Cross Sectlon

Rail bed cross section inspections consisted of a visual inspection and taking photographs on a
mile by mile basis, This was done to help determine if the rail bed is wide enough to support
proposed track operations similar to the desirable cross sections shown in Figures 15 and 16.
Figure 15 depicts a cross section with concrate ties. Wood ties may also be used with a similar

cross section.

A
PROPOSED

14.75° 1;’1‘1( 14.75" VARIES t— 4.60°

8'=8" CONCRETE TES AT 24"|CENTERS
PER UPRR STD. DETANL
TOP OF BALLAST TO BE FLAT ACROSS

1 AT §” UNDER BOTTCM OF RA

o /l 2 oo 2
27 CROWN 12° BALLAST MIN. UNCER TiE

6" SUBBALLAST MIN,

v

EMBANKMENT EXCAVATION

Figure 15~ Desirable Rail Bed Cross Section

Figure 16 = Good Cross Section on the UPRR Main Line
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The existing cross section from approximalely MP 18.5 o MP 61 is depicted in Figures 17 and
18 below, and shows approximately one foot of ballast extending beyond the edge of rail on
both sides before sloping down to existing ground at a 2:1 to 3:1 slope. it is fairly similar to the
desirable rail bed cross section as shown in Figures 15 and 16.

Flgure 18 - Typical Rall Bed Cross Secﬂon from MP 18.5¢t0 MP 61

From approximately MP 61 to MP 120, the rail bed cross section is similar to that from MP 18.5
to MP 61 in some locations. However, there are other portions of the alignment where the rail
section appears to be inadequate to support proposed track operations. The cross section in
these other areas is generally depicted in Figures 19 and 20.

8'-8.5'

; L | 1 r
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Figura 19 - Commonly Occurring Rall Bed Cross Section from MP 61 to MP 120
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Figure 20 ~ Commonly Occurring Rail Bed Cross Section from MP 61 to MP 120

An additional concern in this area is that sections from MP 93 to 108 appears to lack necessary
drainage facilities crossing the rail Native silt from the surrounding areas is present in the rail
bed and between the rail lines. 1t looked as if this material has periodically been washed over
the rail during large storm events in the past. CRS has not been able to locate any definitive
data that confirms if water has risen above the rail, but it appears this may have occurred.
During a meeting with Vic Crumley®, Nevada Public Utilities Commission (PUC) Rail Inspector, it
was discovered that the NNR has a history of water surfacing near the top of rail bed in various
locations south of MP 93. This gave CRS further reason to believe that water elevations have
reached or exceeded the height of the rail bed in the past.

Solls

As slated by GeoCon in the GeoCon Phase | Geotechnical Investigation® that Is included in
Appendix E, the native soils are considered to be structurally weak and compressible. They
may be susceptible to frost heaving as well. They are further characterized by GeoCon as
being unlikely to be aggressive to concrete, but likely to be aggressive to uncoated steel. For
further information about soils, refer to Appendix E.

CULVERTS AND DRAINAGE PATHS

Culverts

Culvert inspections consisted of noting the type, size and condition at each location where
culverts were visible to CRS field crews. Field crews found approximately 30% more culverts
than were originally noted In prior NNR assessment reports. With few exceptions, most culverts
were dry and did not have any flowing water. A compiste listing of the culverts and their

condition is found in Appendix C.

Most culverts appear to be functional in the sense of allowing water to pass under the rail but ali
will need to be replaced to meet current railroad standards. Some culverts have silted up over
time and may not be able to adequately handle storm flows. Other culverts are not long enough
to extend beyond the toe of the rail bed cross section and have consequently been plugged with
debris. A few culverts are made of wood and have deteriorated or partially collapsed over time.

% Meeling held on September 19, 2006 at CRS's Salt Lake City, Utah office
§ GeoCon Consultants Inc., “Phase [ Geotechnical Investigation,” September 29, 2006.
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Various corrugated metal pipes (CMPs) have rusted out and are structurally inadequate while
others do not have enough cover to support the weight of unit trains. Many of the concrete box
culverts / bridges have visible cracks and appear to be structurally unsound.

Some culverts appear to be in fair condition from the inside. However, it is unknown if these
culverts are decaying from the outside due to “hot" acidic soils or other factors. Some of the
CMPs appear to have rust creeping from the outside in and are located in areas that do not
appear to have standing water. This may be due to hot soils in those areas. Figures 21-29
depict typical culvert conditions.
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Figure 25 and Figure 26 — Rusted Culvert with Shallow Cover

Figure 29 = CMP that Appears to be In Falr Condition from the Inside
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Drainage Paths

There are several natural drainage paths that cross NNR's alignment. Some areas, particularly
on the south end of the alignment, appear to have an inadequate number of culverts to convey
water under the railway, thus creating potential areas for stormwater to pond. A few drainage
paths traversing perpendicular to the rail alignment are found to be lacking culverts. [n some
other locations, the flow lines of the existing culverts are much higher than the natural ground
surface, also creating areas for stormwater to pond. Figures 30 and 31 depict these conditions.

Figure 30 — MP 93-108 Needs Culverts Figure 31- Culvert with Flow Line that
is 2.3’ Too High

ROAD CROSSINGS
Asphalt Road Crossings

All road crossings along the NNR from MP 18.5 to MP 120 are at-grade crossings. Two of the
crossings are asphalt highway crossings at Currie and Cherry Creek (MP 63 and MP 91,
respectively). These crossings appear to have fair advanced warning signs and paint markings
but inadequate signage or signaling for an active rail line. Neither crossing has concrete or
timber crossings between or around the rail per current UPRR specifications. Figures 32 and
33 show these road crossings. As seen in Figure 32, the Currie crossing has been completely

asphalted over.

Figure 32 - Currie (MP 63) Road Crossing Figure 33 - Cherry Creek (MP 91) Road Crossing
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Dirt / Gravel Road Crossings

Most of the dirt / gravel road crossings observed lack the necessary advanced warning devices
and / or signage. None of the crossings have concrete, timber or asphalt between or around the
rail per current UPRR specifications. Many of the crossings have been covered with soil,
debris, wood, rail, or other materials. Figures 34-40 depict typical dirt / gravel road crossing

conditions.

o S

— Gravel Crossing

Figure 35 - Dirt Crossing with Old Signage Figure 36

Figure 37 — Dirt Crossing without Signage Figure 38 - Crossing with Tles between Rails
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Figure 39 - Crossing with Sections of Rail Figure 40 — Improved Gravel Road Crossing
Lines

SIDINGS

Several exisling sidings were found along the alignment of the NNR. These were determined to
be in poor condition. A complete list of the findings is included in Appendix C.

WETLANDS

The alignment of the NNR is located near several wetland areas. CRS'’s subconsultant, Frontier
Corporation USA, has assessed these wetland areas and prepared a wetland report’ that has
been submitted to the United States Army Corps of Engineers.

7 Frontier Corporation USA, “¥etland Delineation Technical Report,” May 17, 2007,

e T
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DESIGN APPROACH /it 112 S5 o i By i

GENERAL APPROACH

It was initially intended by WPEA when they contracted with CRS in 2005 that the NNR would
ke rehabilitated in place. However, It has become clear since that time that a more extensive
rehabilitation effort will be required due to the changes in proposed use of the track and the
discovery of the conditions of the existing railroad infrastructure and substructure.

WPEA originally intended to design the NNR with UPRR requirements that would accommodate
Class 3 (up to 40 mph speeds) standards. CRS contacted the FRA on September 29, 2006 to
determine what requirements need to be satisfied to obtain Class 3 requirements on existing rail
lines. The FRA stated that they have minimum track standards but do not separate standards
for different classes of railroads. Rather, they default to the local operating railroad’s standards
which, iIn this case, are UPRR standards. Since the time that NPC became involved with the
project, it was determined that a Class 4 designation (up to 60 mph speeds for freight trains)
would better suit the proposed use of the track, which is for an average of three round-trip 150-
car units trains per day traveling at speeds of 40-60 mph. CRS recommends designing new rail
and other related items such as culverts, road crossings, sidings and fence / cattle guard
crossings to UPRR standards. Some typical UPRR standards have been included in Appendix
B for reference. For a more complete set of standards, see Union Pacific Railroad Track

Standard Drawings 20086.

Plan and profile drawings will be required for approval of the project. Survey of the entire
alignment has already been completed by CRS for this purpose. In addition to the plan and
profile drawings, CRS recommends that the approach be to produce construction plans that
address items requiring design attention such as proposed sidings, existing sidings that will no
longer be used, culvert repairs and replacements, road crossing upgrades, fence / cattle guard
crossings, etc. Within this section of the report, minimum design criteria are presented for each
of these fealures, based upon the proposed future use of the NNR by WPEA and NPC.

CURVATURE AND GRADE

Generally, the existing curvature and grade of the NNR are acceptable and do not require major
modifications. The NNR should be slightly redesigned thraugh exisling curves and incorporate
appropriate spiral curves and super elevation transition zones. The grades should be slightly
redesigned through grade changes to incorporate appropriate lenglhs of vertical curves

RAIL, TIES, BALLAST, AND RAIL BED CROSS SECTION

CRS recommends replacement of all rails on the NNR. CRS recommends using a minimum of
136-pound rail for rehabilitation of the Nevada Northern Railway, however, UPRR will ultimately
dictate what minimum rail weight will be allowed. It is also recommended to use continuous
welded rail (CWR). CWR will provide added strength and weight distribution along the rail line
which will support unit train operations for a longer time period than will 39-foot rail sections.
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CRS recommends a full tie replacement along the entire NNR with 9-foot wood ties or 8.5-foot
concrete ties. While some of the existing ties appear to be in marginal to sound condition on the
outside, the condition of these ties underneath the surface is unknown. They may be rotted out
or unsound to support unit coal train operations. This option will provide a longer service life for
the NNR and reduce on-track maintenance during unit train operations. CRS recommends that
bids should be obtained to install both wood and concrete ties, and to then select the most cost-

effeclive alternative,

CRS recommends a minimum 10-12" ballast lift underneath the ties along the entire NNR with
current UPRR specified ballast material. This will prevent ties from failing as shown in Figure 41
and help prevent ties from settling into the subgrade. As mentioned in the GeoCon Phase |
Geotechnical Report, the ballast and subballast sections may need to be relatively thick due to
the low strength of the native soils in the subgrade.

th':% ] "?{f ‘I’f.“b"a:l‘- E
2 - W #‘ﬁ;.-.w;.g

Flgure 41 - Failed Tles

CRS will rely on the geotechnical engineer's recommendations about the rail bed cross section
such as adding and / or replacing subballast or subgrade materials. In the GeoCon Phase |
Geotechnical Report, found in Appendix E, it is suggested that the existing ballast materials may
be rototilled into the subgrade to produce a higher strength subgrade. Sub-ballast and/or filter
fabric may be required over the subgrade, and the ballast material will likely be imported. Thers
may be “soft” spots along the NNR which will require full depth rail bed replacement with new
material that can support unit coal train operations.

CRS recommends minimum rail bed cross seclions as shown in Figures 42 to 45. These
figures depict a cross seclion with concrete ties. Wood lies may also be used with a similar
cross section. UPRR main line standards are also shown in Appendix C. This will provide
adequate support to keep the rail and ties in place during unit train operations. These cross
sections are presentsed as minimum design standards; if UPRR enforces their current mainline
standards, the NNR should be rehabilitated to these standards.
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Figure 42 - Desirable Rail Bed Cross Sectlon for Single Tangent Track
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Filgure 45 = Desirable Cross Section for Single Tangent Track in Restricted Wetland Area

ALTERNATIVES FOR TIES, BALLAST, AND RAIL BED CROSS SECTION

After commencing design studies for WPEA and NPC, CRS has been made aware of different
opinions as to what level of effort should be put in place to rehabilitate the NNR. These
opinions have been voiced by the geotechnical engineers, rail ¢ontractors, FRA and PUC
inspectors, and rail designers; all of which are experienced in the field of railroad construction.
The following opinions of how to rehabilitate the NNR have been voiced:

Opinion 1: Remove approximately 1-foot of material below the bottom of the existing ties,
replace the void with good subballast and ballast material, widen the shoulders,
institute a partial tie replacement and completely rebuild the rail bed and cross
section in soft areas.

Opinion 2: Remove everything from the bottom of tie up, provide an 8-inch lift with good
ballast material, widen the shoulders, remove all vegetation, institute a partial to
full tie replacement and completely rebuild the rail bed and cross section in soft
areas.

Opinion 3: Provide a 3 to 6-inch lift with good baltast material, widen the shoulders, remove
all vegetation, institute a partial lie replacement and completely rebuild the rail
bed and cross section in soft areas.

All of the above referenced rehabilitation methods may provide the desired outcome of
supporting unit coal train operations but at different levels of quality and / or service life. Each of
these approaches will require ongoing inspection and maintenance after the NNR is
rehabilitated. The level of maintenance required with each approach may vary. The ullimate
selaction of one approach over another must balance competing factors such as:

Capital cost for rehabilitation

Service life of the project

Ongoing inspection and maintenance costs
Risk of service disruption during repair work
Safety

Il
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CULVERTS AND DRAINAGE PATHS
Culverts and Drainage Paths
CRS recommends replacement of all culverts along the NNR for the following reasons:

1. Many culverts appeared to lack adequate cover between the top of pipe and top of tie.
Pipes will fail under unit train loadings if enough cover Is not provided.

2. Different levels of rust were observed in nearly all metal culverts inspected. These pipes
could collapse and stop unit train deliveries to the power plant. Some CMPs appeared
to be in fair condition during Inspections. However, it is unknown if rust is present
between the pipe and existing soil where inspection was not possible. Additionally, it is
unknown if solls have “hot” acidic properties that would eat away at the pipes and cause
future failure.

3. Wooden structures were originally constructed that have since failed.

4. All concrete box culverts had visible cracks on the inside of the culvert which signify high
loading and potential failure. Additionally, it is unknown if any steel reinforcement was
originally installed in these concrete structures to support unit coal trail loadings.

If it is determined through further soils testing that the native seils may tend to corrode concrete,
it is recormmended that all culvert pipes be replaced with acid resistant reinforced concrete,
steel, ductile iron, or coated CMP pipes. In that case, concrete box culverts should also be
replaced with acid resistant reinforced concrele box culverts. Debris should be removed from
all pipe entrances and exits. If there will be no adverse effects on wetiands, culverts should be
installed in locations where water ponds up against the rail. This will allow free draining
conditions on both sides of the NNR and help protect the structural integrity of the rail bed.
Drainage culverts should be designed in accordance with current UPRR specifications. It is
also recommended that further hydrologic analysis be made to determine if more culverts are
necessary from MP 93 to 108. If possible, the historic high water elevation for this segment of
the project should be determined, and the top of rail should be raised a minimum of 24-inches
above this elevalion.

ROAD CROSSINGS

Road crossings will have to be designed to comply with applicable NDOT, county and UPRR
requirements and specifications. NDOT held mestings from September 20 - 22, 2005 to
determine public crossing standards for the NNR. NDOT's recommendations for each of these
crossings are given in the table below. CRS recommends that private crossings be eliminated
where possible. Dirt or gravel crossings can be upgraded with timber, full-depth asphalt or,
native soils depending on direction from the appropriate regulatory agency such as NDOT, Elko
County, White Pine County or the Public Utilities Commission. Advanced warning devices,
lights and gates, and other signage will be designed based upon direction from the appropriate
regulatory agency. Refer to Appendix D for NDOT's complete road crossing review.
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Table 3: NDOT Recommendations for Road Crossings

Sight Existing
Roadway Track NDOT
Crossing Distance Colllsions Warning
Classification| Description Y A Dosices Recommendations
Pg&?; o The sight 2‘;:::: :;‘a: Flashing lights, double-faced
Arlen'pal mainiine distance is the road was retroreflective crossbucks,
U.8. 93 at (two lane track and impaired in Two aved. so multiple track signs, W10-1
Currle, aved) ' one industry one property- f apshl na liahts | 2dvance waming sfgns, railroad
U.s.DOT g lead track quadrant damage- e ogsbguck s pavement markings with a No
H#B855-866Y, AADT of 950 (with no and standing only L L Passing Zone and an
RRMP 63.07 current rail boxcars can | collisions removed. The | ©mergency notification sign on
55 mph speed traffic) block the signal cat;l T the signal cablnet, standard
Himit view. stil in place. concrele crossing surface
Local Double-faced Double-faced retrorefiective
anr‘::g'; d Roadway (two ma?irr:l?n o retroreflective crosshucks with retroraflective
(previous! graded dirt track with a crossbucks, one post lape, YIELD signs,
pCounty Y travel lanes) 1rain seaed W10-1 advance | emergency notification signs,
Road), U.S of 1 Os?n h No Issues. 0 warning sign W10-1 advance warning signs,
DOT #855- AADT of 10 S g and one W10-5 humpback signs, and
868M. RRMP current teain humpback word detour signs to direct low
6&'; 75 35 mph speed T sign (all In very | clearance vehicles to the Chemy
) limit ] poor condition) Creek Crossing.
Maior One Double-faced RxR pavement markings at the
c olieclér (two niHnline retroraflective | existing advance warning signs,
Cherry Craek lane, paved) | track with a crossbucks, a stop bar and a no passing
Highway, ' Pt W10-1 advance zone, retroreflective tap and
U.s. 0OT AADT of 50 of 1 Oa?n h No issues 0 warning signs | emergency notification signs for
#855-871V, and ng and fading RxR the crossbuck posts, YIELD
RRMP 91.20 : and No Passing signs if there is sporadic rail
= mlp::“s:p L) cu;reer:ilct;am Zone pavement | traffic and STOP signs if there
' markings. are more than two trains daily
. — SN S N — -
; Double-faced | ]
Schellbourna | Two-lane dirt dTi:::::é%r}Es retroreflective ’ns:\adlnt"s:gsslig?i :ﬁ:ﬁ‘
Road road Mainli bl crossbucks, P i 9 d
{Qld Cherry ?t';: i a"frfept?] “? : W10-1 advance I emer?e:l?y stglns. Ietour
Cresk Road), | AADTof 10 wen no aihough the 0 warning signs signage 1o direct ‘ow clearance
current train 50° skew vehicles to the Cherry Creek
u.s. DOT service limils L e Highway or Warm Springs
#855-872C, | 25 mph speed ' perception at humpback Road, and replace existing
AL Lull the crossing. SIQ';' nadliltgg n;?oor signage
o Double-faced | T
SWT"" Two-lane dirt retroreflective
prings road . crossbucks
Road Mainline W10-12 dvan'ce Install YIELD signs, W10-1
(Monte Neva) with no advance warning signs and
Road,U.5, | AADTOF20 | o tine train | NNOlssues. . ::‘aér::’r;gr df'g"g emergency signs, remove the
DOT #855- T traffic. s ck" humpback sign.
873J, RRMP iy Lo
108.04 speed lim signs, all in poor
condition.
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EXISTING AND PROPOSED SIDINGS
Existing Sidings

Many sidings currently exist along the NNR. They range in length from approximately 700 to
3000 feet. CRS anticipates showing these sidings to be removed on future construction pians.
CRS recommends rehabilitation of some of these sidings 1o allow staging room for future NNR
maintenance crews when unit frain operations are in service and said crews need to clear the
track for the unit train. Though they will need to be fully replaced, existing siding locations are
ideal for rehabilitation because the site is already impacted. A preferred distance between
these maintenance sidings is approximately every 5-10 miles. The ultimate decision on the
spacing and number of maintenance sidings will need to balance capital costs with safety and
operation and maintenance costs.

Proposed Sidings

Siding requirements will be a function of the volume of traffic on the NNR. Traffic projections
provided by WPEA and NPC at the time of this report are for an average of 3 unit trains per day
(1.5 unit trains per power plant per day) with up to 150 cars per unit train. While less frequent,
there would also be traffic from manifest trains for the power plants as well as future industry
traffic along the NNR. Based on this current understanding and without the results of an
operational analysis, it is recommended that passing sidings be constructed at a total of five
locations to accommodate the storage of a unit train with locomotives including sufficient
clearance from the switches. ltis also recommended that setout and maintenance sidings be
constructed approximately every 5-10 miles along the NNR.

The five passing siding locations would include one at each of the proposed power plants (MP
103 and 118.5-not included as part of this study), one near the Highway 93 Currie crossing (MP
63), one near the Cherrie Creek Road crossing (MP 91) and, one near the Shafter Interchange
(MP 18.5). The exact locations, layout and distances of the sidings have yet to be delermined.
UPRR will likely require that the siding near the Shafter Interchange be upgraded and enlarged
to approximately 10,000 feet. Concepts for the Shafter Interchange siding have been proposed
to UPRR, but as of this date, a final determination of siding requirements has not been made.
Since the siding requirements are tied to the traffic loading and use patterns, an operational
analysis has been recommended to WPEA and NPC along with close coordination with UPRR.

FENCES AND GATES

Itis recommended that fencing or other cattle and animal controls be installed along sections of
the NNR right-of-way where deemed necessary. Fencing or other animal control improvements
will need approval from the BLM. Existing fence and cattle guard crossings along the alignment
of the NNR are iisted in Appendix C.

FUTURE SIGNALING / TRACK WARRANTS

UPRR has stated they will re-design the signaling for the Shafter Interchange in-house after
construction plans for the interchange are compleled. UPRR will not regulate signaling or track
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warrants on the NNR if they are not the company operating the NNR. The future NNR operator
will determine if signaling or track warrants are used. Signaling and track warrants will need to
comply with FRA regulations. WPEA and NPC should coordinate with the UPRR Coal Group to
delermine if the NNR will be operated by UPRR or a separate company.

Note:
Pholographs shovm on the covar and spina or this report werg obtalned from

'(i] Si Page 28 of 28
1



APPENDIX A
NNR Alignment Maps




pL-dW QL §L9dW - T1 I3IHS

O 2350 (R T e | - AR T T )
e ﬁ 021 N - 508 0N ] Nasnaos o a0 WERIE :
SdvN 3ONTH343Y M Sl SONVYHOIY Ao omo | HOJION
bM _ L _ AYMTIVE NYIHLIEON YOYASN o) 1133 1Y —— WRTES || AYNINNFYd
2 ) —— il
€29-d OL §'09-dM - 01 LIIHS
0Z1-dIN OL 911-dIN - 61 LITHS €09-dIN OL 141N+ 6 133HS
911-dW OL 011-di - $1 13IHS t6-d O1 CLb-di - 8 LITHS 3300005 = Hact |
O11-dIN OL t01-di - L1 1ATHS CL-diN OL [+dI - £ 1TTHS ( 1321 10 )
+01-dN OL 86+di - 91 LIFHS fr-d OL §6-dI - 9 1TAHS
86-d1 OL £6-dW - €T 1TTHS SE-diN OL 60d - § LF3HS v— " m—" " s e
76-diA OJ. 98-dIN - T 13IHS 60-dW OL €T-d - ¥ LIIHS win A e “
93-dW OL S'6L-dW - £1 LITHS £C-dWOL §'81 - € 13THS
§'6L-d OL bt-dW - £1 LFTHS FONVHDOUILNI H3LIVHS - {1ITHS JIVIS DIHAVYD

LIIHS HFAQD - 1 L33HS

(EE
il
ot

M. ] si'1adn

YRS, s -

> T

P MR w
iy A7
e ?....-m e

RN T R

S
-

el

= 1 133HS

[P
T R e

HO SALNNDYS HINS SO IONILSIXZ-NON HO 3ONILSIX3 IHL OL SV ALNVHUYM ON SIHYIN 2
HIINIDNT SHL  SdVW ZONTYIIFY ISTHL NO NMOHS LON 38V LvHL 313 'NOILYLIIDIA - -
HO TOS HLIM IHIA0D SLHIATND "SALNLNA ANNOROYIANN SV HONS NOILONHLSNOD +*

DNIYNG OTY3A0DSIO S LYHL NOILYWSOANI 38 Ay S¥IHL 2002 "L WYdY 40 SY .

HIINIONT IHL 40 FO0TTMONH L1538 IHL OL FHNLINYLSYHINI ONY S3LLITIIVL ONILSIXS ¢~

S101d3G NIUIH Q3NIVINOD NOILYWHOSNI IHL “~/+ S3TW 270 NIHLIM OL 21vaNJ0Y |
§1°0L3 S3ILTILN 'SANYILIM 'SLYFAIND "SONIQIS "SONISSOH 3ON34 'SONISSOHYD QYo w..n.n
NO G31511 SNINOLLYLS ESOdI TN "AVMIivY NESHLHON YOYAIN 3HL ONOTY SNOILIONOD -
IVHINIO SNIONYLSHIANN NI ¥ISN IHL LSISSY OL ATNO $3S0dHNd SIONIYI43Y + °
H04 038N 38 0L 38V ASHL "ONIAIAYNS 01314 ONY SNOILO3JSNI 31IS 'S3IANLS h
ONRIZINIONT SNOIATY "ISYEVLYA ONISSOED OVOH Y4 "AHAVIOOLOHD TIE3Y 913 !
' AMIOWIS TYIHIV NIANIS YHUIL ‘S4vIN QVID SDSN ONIGNTINI SIDHN0S INJyIdda -

40 NOILYNIEWOD ¥ WOX4 YLYQ ONISN G2T1dN0D 3HSM SSYIN 3ON3E3I3Y 3S3HL

SUNLONELEVHEANI -

THAI00TL 3

AT ISR L002/E 1 03 ‘PP SAIIHS MITANIADNBM S0, e ulsaq YNN



[ ) v FEE]

AT TSI FEY R PRTI LT |

NISNIWOS
_
MN_ SOQUVHOIY

TI3MATVO

024 dN - 581 oY
SdYW SONIY343Y
AVMIIVY NE3HLYON YOVASN

"
... ..n.. a\\d.o \ ..|.....,.. u L - - .I : -
1 i ; \ L o om o om b Foom S
a A S .. ] TN 4
2 AR . T SATVOS JIHAVED f
. K * \\ i -~ Ly i " ...\

. J ~ | I
i '

)

i oo e

LR R e T Ll L P P
R

b Pl ;
: i Frisat, v,
: : T
- .|
e L f*.ﬂﬂ
| e
A
] -
.

I

W NN L L T3 ey,



(DEPRESSIOMN)

viame .:-...-.-..-::.AU
mwmerTasetan . G
a

]

Ll
e,
.,

rEEE

crrEEreL

rimsapgIresRTERsineneansE AT

comphbh

P ]

B

L3 805 (2}, |
e ONIOQIS YILIVHE E«m._..n_z .
R HANONLSXT

A il - L ) v | 54 | )
021 N -5'81 dW m NISN3H0S a wm (INGLLOMILSNOD
Sd¥I¥ IONIHILTH M _V =1| cOuVYHOIY HOd LON
AYMIIVY NYIHLHON YOVAIN T1IMATIVD AHVNIRISEd

+
>
.
[l
[]
.
[1
[}
[
.

¥ C'El=di
s SNISSOND
Jg0d O3INOGNYE
Quvite, 3ULYD
/i 30NAL X3
6l —dW

=S

SBL-gN.=
-086955e#
Ll "ONISSOED oNAnd

T

- : I_—.Xomﬂ_ﬂ.f i
gy, B et itckRasnL_angly
...n.m_.zo xm ‘...._

dHO X3 =
T aHb xd
o 0ULd0 3B 3 ;
) 2 il

* N k= o

»,
~k

v L SNGIS ¥3LIVHS
S 1 Hedn oNiSKa

0L'3L—dn
N6GE5SEF
ONISSOND JLVARd

L L

) M FLLE OOU1 Y 3D N SIS o A A Mt g o8



QUYND 31LLYD
/M 30N33 X3
9'8Z di

SR iaa,

(3
¥

-

LEERIIRRIFTNERL Ba NEREbET a e [T =] ve [ an [ o
021 - SBL I alj asnavos \tomH1sNOD)|
SdVIN 3ONIY343Y M S| sqyYHOIY Y04 LON
AYMUYY NYSHLHON YAYAIN i zmatvo AWYNINIZY _

Lol

o
n
o

¥
'y

.!FFFEP..E.&

ey

Ty

Qb

L]

at

MEE .

(1333 M)

L

[

s

S2=qn
gez—an  LYMXONg
INISS0HD AVOY

- —tipy —

4t

g,

by

eIy

P AL SO 1 '8 20 TN R AN A g, mny A



0Z) SN -SRI dW
SdviW 3ON3¥343Y

AYMTIVY NYIHLHON YOYASN

BwlrresEl B LERNYEFE

NISN3HOS

— e e
=] va_ T oy

SQUVHIIY

TIIMATIVD

i ISR P SO 3 .
L..\\\..\/:...x ...T\.//. ..w... : et . L ! “ S it
| : RN RS B N s S 17 0002 = Yoy 1 0 W
= i N ... - | % \‘ - m..l S A K< i 1 !

b s “ D Vo T B ,._" i P‘
| i o ] _
ES i i s . I h I [
S — D hnt } . S R " R R SN s T
| ! ' ! — e T g ¢ |
- _ P | ATYOS DIHAVAD |
_ : : I e e . A ] P V. U
. I G P Sy D = = £ T A | N e | ;
— : - T 7] g i
bt : i A 3 | _..:n WNW_ T
1 ! 2 =l ]
“ ' i | . } 5 R . _ i
; _ . it bt I _
N 9 15 s Y] IV -
EE— W A e e Inl.n_nt S o o -t.w.....llnl.l!ll_ul..ll i TSNt K SN 1 S R .l:.w.llfm! e p—
b3 : [ : P < Lo
m ! i , ' . : ) ; z i U SRR SRt SR
3 i ; L _ i z - =i r s |
i - = " Sl _ _
_ £ R 3 v » _ ..m. s :
g i H H
ek : v 3 v .
uf : .Fnruhir..n_‘... ST H ! f .
—dya * .
, ..n. _ :ﬂ.-l.Ff-nSv.-\fr. >|wm. _wl._..n.&.Nn\ - ||.. _ e
£ [ £ _ - 1
e — — -—— L H
i 3 ¢ _ é_.?n..&-t.._Eka. - _ : ._..h_. n.mw ) 3
5 TP INIGIS 40030 .
! ; N e—am i ™ TR 5 ‘
! i ONISSOHD GYOY i ﬁ\n\ _ 7 a, A/ N
. ] _i - W llv. P. -
i ' | P.A.Pkl.
. _' 1 ! A\.ﬁ\ = i ; -.,.FL...L.DLL..V}LF
) Bk 2 ! : - _ B e /n\ | T
_ 3 f 58°0¢- g 02~ gpy ;
_ _m ! . | : - Hogacehd - YMXO¥gyy
I i onmoJU ZAYARID . A
! : @\r
| , | ]
| N T U, - : .
N N R _ ” | ;
1 M
_ “ ! : _
m N ".
i ' _ : 5 - :
L] » A
b - = # “ § :




vy |8

i
g

AETRAIRTAATE N B BT EY 4_% E-.'..-...._ E

571 NISNIIOS
m.r | squvHoy
QT 13MATY0D

e
940190 _ﬁ 021 W - S'81 oW
SAVA 0NN
1 9

M _ AYMTIYY NYIHLHON YOVAIN

| _ . _ L.
i - o -~ ! M . %
1 i \\.1 | __ L i ...”...r__.k. ! w i i .\.....U B .,\. [ - _.a !
| i i Faris _ . At L e f i AL G R LY
T i I _—i. A s TSNS JNDYY o PR, ', 5 ol i, S S S A O S
= e 254 L I = - Y PRI R g LT~ 1 B B S i 2
tew 1 s20b-an 1 ’ I P et SRR SN SRR ot ol o :
i ! —disgcged ! | / = ! | [ P T e | -
3 } ’ " 0 . .1 3 - T . o) * -
Py l(a.ﬂamww.mn_m-mlomu Avid i __ “ H _ L ] m...._ ooor % 9 = x- T T+ odez .
; " E.num'w. ! : ! [ : B N el S T
- = SNaIS NaTHYA~LI00 ) L . M ATVOS BIHAVHO | "o
" O o M - Y ‘e \ RS- : . N -~ “a
0 fm.. . 1t....:..|L..||... i i ...:.u.:.. l=.. X i . .
*...m. e - I J_.....,.:nf..:.--.-... J
- i £ : et ———mm s

..\ "
...N _ .
\.. -__ | “ I
L & g r\\.f.\. i
s g1l P ] .
. 3. ! p EPSU . S -
7 A !
* PLASIN 3
L il
- » 3F
[
h_ 1
b
$ !
T S A= TS S, . I SO S L
“m———
AN v
/( ! 1
i ]
L]
] __
‘3
8 1
3 3 '
HA
* |
s
A
._. !
y - r —
oy
P
T
©
%
g

KL
"
oz
| N




¢ i
P O SR
1

Ay |

2

1

- g ET0S- OHIEVD

pelaicd AENARERIITRRE B NE1anT | Eﬁi” o AT AR P bl":J
240190 02h N -5'8) ] NISNIWOS o e e | NOLLONKLENOD)
SIVIN IONTYIATY M.W_l SONVHOIY >xﬁh__..“._mm.xm
Aa“_ N _ AYMIIYY NUSHIHON YOVAIN 0] TaMaTvo
- ay ; i e s KA A T g
| 'vlv_fvnﬂn. ._ ) “ LA .P\ !lm " _ i s —
1
| - /
! o )
;i hwq ||||| |

4 |

Sa

g'ir~di
INISSOHD GVON Szocz«m‘“_
e [




AVMIIVE NYIHLYON YOVASN

T13M0TV0

EIYFEIRNRRENREN N --.-.-...11 glﬂ" T
T N3SN3Y0S — T e |[NOLLIWLS:
S4YI 3ONIYISTY ;lvw‘ SQYYHOIY .

7 0002 = AP

i
: ¥
. PR

.c..-. M .1_ I.n
o 4 s
.t .

Pt

H

— &
2

m.\l,u { EE».E

“,

23 |
i
i

. 1¥3AIN0 Q3ung ' §

1o —dh

I
did of &\ <
3., HOS=dH

-fd-.,—;-J - —— .
.,

TP

~95 ErE = -]
MZ9ogccof ]
ONISSOND E<>_E

C—— B |

g

—— e




MEEELPARLRYNGN] BL SENPREY

ﬁ 02} di¥-6'8) diN
SdvIN IONIY3JTH

AVMTIVY NEZHLIYON YAYAIN

lm\>

N3SN34Y0s

SOYVHOIY

1I3MATY0

ﬂ »ll A.-\

1|J-Vl-1|1l.l g = DY — u.l..l..ll

10

7

14 000z = qou|T
=1 5 il e

o »..... _rlﬂ _ /ﬂl\ ..,4..4_ ..\ _ a_

s Fint ST TGS | e . -
dno §T (& H 7 - - el ! Y w00t 000t w I
b n_:..@#o:ma.._ INOD mﬁ:uzsﬁ i U ] v S B .
_.mo% IR P S A . # < : oy 17 W _ e

: M. e - H ¥ ._J... MQU Ummnﬁ.ﬂmm W
\mom...+: dWg T¥oLLdr3 e I I i 7y
STE ...nxnmzc . i P S | % - .
. QOOM YV INONWIML ’ : =y H .,... L
i - ] ' a w{ — |— . A — o lﬁ-
r TR J V7
5 . ........ I i L e A _ —— l.l_‘...
! e \.r\-/ L " _\ ,\-
] \\I\ — /l\/ -*.-. o
] __‘ i L= \
. o e SR
P _ o .__. M i AJ-\_ g 4 fu.n..l“n " '
5 A _ u s ; .\..! 5 _ f..\\ _ " r\\N'_N..hu..w
SR SITH NI NI SOA & SIS v ¥
ooy~ ONYND Jubvo L ., I .
: e /# 3ONZS %3 - . T s [ _
A : i 3
I
ol H
e

j

ﬂ

5

ﬁSstE
4z (2)

n tn ¥




A
CHR L IRFEUNEAET N RETEEER

N3ISNIHOS
m_m SQHUYHOIY
| 11amovo

0Z1 dN - 581 JiY
SdVIN SON3H333H
AYMIIYHE NIIHLUON YOYAIN

N . G /. L “20'Ce-an
4] QAN E . . gl : 5 hummmm*

| 2 uz“mmomu 3L .S.._w.m ou.lmmll.am_. ,ﬁw ..,
iRk R =P AR s S
|- /. E—oNigIs FudnF v ‘A— m.mmnnnw i W .

= S =1 M———
guvng ILLYD
/W 30N3S- 3 T

e e ] _uzu ¢ ‘

Pu¥ g0 66 9-dl

. .mumc..
- _.\ﬂna onm di

!w\..-.i.::i.‘.l’lﬂt P - i 5 Ir.h(l]ll!_ .l..cllt.....ihu\:l...
n.z_ln_: £ o . . 6L'59-dM .

\an pgggeREl " I AT 4 T
%_wlow_oummﬂn TS S R

) 0002y nu_.: T

| T

_,
| u LS |
. i 4 i
S D ol (XN, | _ .
1 1.‘. “.J. _ _ 3 /f -




~

LHEBI BRI Rdd ] A TETEEEY

L0190 |

|

021 dW- 581 dN
SdYW 3ON3Y343H

4 SQHVROIY

N3ISN3H0S
3

i5

AVMIIVY NYSHLHON YOYAIN

7| b

TI3MATYID

: v i Sl
d_- m : 5
: |
= .,./..l..‘ L '
\\\‘r\\m w./.!.., _
— e A _
! ﬁ\
| w! . ]
|1 Ao, 1
32 ke,
ik =y
iy w_ — e
— s
| ] e
—_ |_1“|||||....Il- . 2 _ll

N“w\-lm_z -

_ SNy ]

) amolos
“ricoor T N R 4 A
ONICIS utw_._mou i

O8~dn

ye Tk it f [ onssom wom
.... =1, w m ; 73
[ el [ ; nouteﬂm._..
o 1_1 | v ;
BRI T i

i i |

! f | |

F . ol i .. .

I 4 g | - _ i . ....L‘ ...... : ;




&)

3| Nasnauos —

SQYVHOIY

Ib 113MATV0

OZ1 JdW - 58L I
SdyW 3ONJY3I3Y

AYMIIVY NYIHLIHON YOVAIN

el

S
i

2.
3
AN ]
\\
Y

_—
<

R
: I____rw
m
<
T
LY
F.
|
.
N

00T 000}

ﬂﬂ.; - mdaw ui%mu A

Py

il = i yE P b Y
T .,.F. R by i
. 7 GHO “X3 T a.&._.w..s oI = i w
!llfft_ - o, G6UL m:l__ ! i ek P E - "
s e 208 | i L {7 Sexod ['9N0D H S
ST “._.\ 56855 Yy ]
LA e, 9
Sa— xomjiwfzwro:g :
e i A =
", .5@3&% dHD 42 | gex g¢ m.»
A _ 98L-dN mhh1n_:
...cw e = R ST
_ = ——N | gt | ahos o mozjm..s_ . P
! i~ T T
L o=, _ =~ : 3.& a:q :
! A - - = » i .||. ] ],
— - E _.I-.rx e i ) — ..|_|r|..|||
I ! Nl s z
E< - _ | -1 |m L
H 2 | Ly wpd _ ] .Hllfl..a
| L b e
] -+ . |
__ # | t ....“_.wf.«‘:_xoml&«w
e i e
e I o T T —— -~
! _ . L .
! . :
t - & bt
1 = im
i H
= H
S 5 Bt s b e = S ———
i : _ :
]
L]
- L4 n.Puﬂ




iRE BB AR R 4 BRREREY

N— N3ISN3HOS
%T SOYVHOIY
U F13MaTv0

0L dW -S81 dW
SdvN 30NIHIITH

AYMTIVY NEIHLHON YAVASN

ﬂm&...,_ﬁ

310190 |

/gy |

e
k3
¢

i

A
nt

] w3

Lawo .z
gte-dn |

P bl (T L
T Rl EW

/i [30N34 XX T, T
- 8818 dWE Y0 e NP
96°12~dH T T =
po —rohnmmm__ P | 8 S & P g

m
P2 T amg vz
£l 9'ig-di /|!|g~
shngiizmr | S Lo A

wzﬁwﬁo 1 AR
T

TGRS LYY -
— /M:3oM3d X3
Y ¥ OGEdH

1L Lfoze
I.I.!\.. ] nry oRfiaIs SNI3Y90

N Bk P S
dnol vz S9I8-dn
L9°1§~dH

..,._x_\? %

@ { L0718~ {3

e " i o | . - -
. . ; nsgsccad _ \ Sl _
_ . : _ N ] SRR LA R j _ 3on3s 3z QP I

$ : F g Y _ 0’18 on _
. ‘ 511 IO G 4 P M < A _ _ _
i g - R e A s R s Rl
_ /r.r.fr .H..... M N m\ ; rq‘»u .rlf ...n._q. 3F= : _ ) _m
“ P e 4 ! o e R ....m. _. : x—
* M. ......1\\ m.. 5 ! ] ..-. B _ 1 _ | __

o s £ E 3 L. _ e L o = D -t —— e — ] e

_ i b it S 2 = e ,.I..+| W™y :
| Beatimil [l \\ — t L










~

v iRRnaNvmany b1 swEaday

om—mm_aormm.m—mz N3SN3Y0s sonish
SdvW CEEEL]
SQuYHOIN AWYNINM SR

AVMTYH NJIHLYON YOVAIN 113Ma VD

"""_ =S/,

— i —

e &

R E

-

Ill-lv o
iy )
1 H -/ -ﬁ..hj.ml
. ONISSOHD N
/‘/r 2




m.mummﬁ

V\.ul»

M _ AYMIIVY

k?.w.e}.&,

02} dW - 581 dW
Sdvil ION3YI33Y

NHIHLYON YOYAIN i

Al-e = L 0zGh—dN — -
ONISSOND 'Pyoy 7]

PeRamp R BRERLEY

.
#

N3ISN3d0S
SQYVHOINY
TIIMATVS

fr — - PESG~dN
E_%n_mu av¥0y

ong T

m..vMMn_:
j

|

= B I
T |
- ...L - N [
- ot - ﬁ...
i i \h || i e L ....\
.................... ooz kT 1 |
; (dmadm ) 5
- — ||I|..i|||!.lll|‘|II..|u.phkl_| -
;.h.r.\i. T
o00h om0 006 000t o

o e w/ -

; ¥ !/(

.Ial - s e

X

e
= —Ilal S e o -

TTYIS owwmd,wU- |




021 N - 581 i
Sd¥IN JONIY3JTY

AVMTIVYE NY3HLHON YOYAIN

SGNYILTAY SONYIL3M

I f

-
\l\l.ll. -

st Tl B - IS,
: %] ..\\\t.. =
(A
..\\\..\\.r - !
39912
& s
' Pl
L
e

i

LEEMIEEIAYEARY KL ANEER NS

N3SN3HOS
SQUVYHOIY
11I3MAVYO

C N _ATVaS -

JIHAVEY |

. .wzmﬂvmlawﬁ._




e _ =
s Pabbnddbmingd o iPidiee ﬁ [ Jvm

m NISNIHOS . T e [[NOLLONMLSNO

w. SOYVYHOIY T e gos Lon
1713MaIVD

O™ LI _..1 o = m.
_ﬂosﬁmo _ 021 dW - 54 Y Ti.. ..;

| Sd¥iN 3IN383334 |
AVMIIVE NY3HLYON vOYAIN S S

J— - et g X
- ol ”..- !.n'\. - ._.( A .fl.
S i wa,/a o e | B S
% : S R o F e AR, i ot
: & o () ey 5 i B S
5 — ) & i ’ . oot sk
t L] ! . A
| .uuw. OB POOE g . R ] ...H. v - el T - i II....._.I |..1..|_ . —
" B . s > ]
VOs omm,.qmw ‘.
S scRviam | e o oL 3 : i =
o7 o L:. T h ; ) !

//'.._I

SCNYILIM,

"

i 4 j = + -4 - s e serm s s amie s wa e o
spaok-an T “3 dL-dn i .
: I — gesaf i i
) dMD $Z ISSO¥0 onand| _ f-
z = . _..mowlnw; . 14 092 ! 3 3 i
: S —bNics moz_wﬁw A L N | :
T, f.m,h% i i b = _ *

dHO X3
0801 %:@Oz

L3

FEITL]




570190 _j

07\ i - 581 W

Sdvid JON3Y3ITY
AVMIIVY NJIHLHON YOVAIN

~, Ouvng JULvy
/M 3IN33 X3

AL

IERIIRELAFEAED B4 NENETEE

NISN3YOS

s = NOLLONELSNOD)

SOHVHOIY

el wodion

TIIMOYO

o PELL—2A -
oz.m.mom_o Qroy”

Tope
dMy ogt

e .._zazu es

i qn:d:ufmm»m 2l

Z




SER L EER R

CENTILTERY

b

H

wONIS404D QY0¥ 11O

el e

AYMTIVY NYIHLYON YOVAIN

0ZL I - 581 N

Sd¥IN 3ON3Y3IIY

f

o
J

14 0122
OHMJIS NN3TD
FAASE ]

A4

:
H

.

1
H
H
3

\

i

H

H

LI P [}
.-

i

.

H

:

\

:

.

H

1

i

i

" 1
W3 !
T
W

. .,

: ..

1 '-I

L} .

1 y

! A

N3SN3HO0S
SOHVYHOIY
TI3METYD

xva FIETR

L2 =di __
INISSOYD Qv0H J,_ | —-—

¢




APPENDIX B

Typical UPRR Design
and Construction Standards

Note: This appendix contains a few select details that may be typical in the rehabilitation of the
Nevada Northern Railway. For a compiete set of UPRR standard details, refer to Union Pacific
Railroad Track Standard Drawings (2005).
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APPENDIX C

Summary of Existing Culverts,
Road Crossings, Fence Crossings and
Sidings
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APPENDIX D

NDOT’s Diagnostic Review Report



DIAGNOSTIC REVIEW REPORT
PASSIVE IMPROVEMENT PROJECT FOR NNRY

Diagnostic Reviews were conducted at public at-grade railroad crossings
throughout Northern Nevada, to determine what upgrades to passive warning
devices are needed to comply with the current 2003 MUTCD. Correct signage is
the minimum standard for all public at-grade crossings.

The Nevada Northern Railway (White Pine Historical Railfroad Foundation)
Diagnostic Review report is published separately to facilitate project
segmentation from UPRR crossings. The NNRY reviews were conducted
September 20 - 22, 2005.

Those in attendance were:

Robbie Peartree, Manager Track Maintenance & Train Operations, NNRY
Randy Larson, Senior Marketing Analyst, Quadra Mining — Robinson Project
Casey Kelly, District Il Traffic Engineer, NDOT

Tony Locke, Public Works Director, White Pine County

Kerry Sprouse, Road Superintendent, White Pine County

Dean Day, City Engineer, City of Ely

Vic Crumiey, Railway Track Inspector, NPUC

Rick Makley, District l1l Utility Coordinator, NDOT

Anita Boucher, Railroad Safety Coordinator, NDOT

Chris Jalkson, Assistant Railroad Safety Coordinator, NDOT

The MUTCD and FHWA's “Guidance On Traffic Control Devices At Highway-Rail
Grade Crossings" criteria that were reviewed included warrants for crossing
closures, double-faced retroreflective Crossbucks with retroreflective post tape,
Emergency Notification signs, STOP signs, YIELD signs, Advance Warning signs
and their placement, pavement markings and the addition of other applicable
signage. There are new warrants for STOP or YIELD signs at all passive
crossings. All improvements will be constructed by an NDOT contractor. The
NNRY does not have any Emergency Notification signs and they will be installed
at all crossings, including private crossings.

Crossings identified with the potential for improvements, outside of the scope of
this review, will be improved by the road jurisdiction andfor railroad, reviewed
individually as they are priofitized on the Statewide Hazard Index or the other
means of mitigation will be indicated.

The following are the reviews and recommendations for each crossing:

U.S. 93 at Currie, U.S. DOT #855-866Y, RRMP 63.07: U.S. 93 at Currie is
located in a rural area, by the Currie store and resort, which is currently closed.




The roadway is a two-lane Other Principal Arerial with 950 AADT, including
trucks and hazmat vehicles. The speed limit is 55 mph. The crossing has ane
mainline track and one industry lead track, with no current rail traffic. There have
been two property-damage-only collisions at the crossing.

The tracks were temporarily unused and were removed and the road paved by
NDOT. This was safety measure. The flashing lights and crossbucks were also
removed and were stored at the NDOT Currie Maintenance Station. The
crossbucks are no longer standard. The signal cabinet is still in place.

The NNRY plans to reopen the rail line to the junction with UPRR at Shafter, so
the crossing was reviewed.

The sight distance is impaired in one quadrant and standing boxcars can block
the view. However, these factors can be mitigated by reinstallation of the
automatic warning devices. There are no queuing or other considerations at this
crossing.

RECOMMENDATIONS

The crossing does not meet the warrants for closure. If the U.S. 93 Currie
crossing is reopened, the Diagnostic Review Team recommends installation of
flashing lights, double-faced retroreflective crossbucks, multiple track signs,
W10-1 Advance Warning signs, railroad pavement markings with a No Passing
zone and an Emergency Natification sign on the signal cabinet. Additionally, a
standard concrete crossing surface will be needed. This work is beyond the
scope of the current contract and is not required at this time.

Cordano Ranch Road (previously County Road), U.S. DOT #855-868M, RRMP
65.75: The Cordano Ranch Road crossing is immediately south of U.S. 93 at
Currie. The roadway has two graded dirt travel lanes. It is a local roadway and
has an AADT of 10, including hazmat vehicles. The realistic road speed is 35
mph. The area is rural and leads to ranches. The crossing has one mainline
track, with train speed of 10 mph and no current train service. There have been
no collisions at the crossing. Warmning devices include double-faced
retroreflective crossbucks, one W10-1 Advance Warning sign and one
Humpback word sign. Ali signs are in very poor condition.

There is a substantiat vertical roadway curve of -13” on the east side and -9" on
the west side of the crossing. The sight distance is adequate and there are no
perception, queuing, storage or other road approach considerations to mitigate.

RECOMMENDATIONS
There are no warrants for road closure and not enough of the required warrants
for STOP sign installation on Cordano Ranch Road. If the NNRY fails to resume
service, the frack needs to be removed from the roadway and the roadway
repaired to County standards. If service resumes, the Diagnostic Review Team
recommends installation of double-faced retroreflective Crossbucks with




retroreflective post tape, YIELD signs, Emergency Notification signs, W10-1
Advance Warning signs, W10-5 Humpback signs. Low clearance vehicles can
be detoured through the Cherry Creek Highway crossing. Detour signs will be
needed on U.S. 93 at Cordano Ranch Road and at Cherry Creek Highway.
Preconstruction mitigation was not recommended. Construction will be
accomplished with roadside work zones.

Cherry Creek Highway, U.S. DOT #855-871V, RRMP 91.20: Cherry Creek
Highway is a two-lane, paved Major Collector, with 50 AADT, including school
buses and commercial and hazmat vehicles. The speed limit is 55 mph. The
commercial vehicle traffic typically consists of delivery trucks and propane trucks
servicing the nearby ranches and the town of Cherry Creek. The crossingis on a
mainline with a train speed of 10 mph but no current train traffic. There have
been no collisions at this crossing. The crossing has double-faced retroreflective
crossbucks, W10-1 Advance Warning signs and fading RxR and No Passing
Zone pavement markings.

There are no issues with sight distance, vertical curve, queuing, storage or other
approach problems.

RECOMMENDATIONS
If the NNRY fails to resume service, the track needs to be removed from Cherry
Creek Highway and the roadway repaired to County standards. The crossing
meets none of the road closure warrants. The Diagnostic Review Team
recommended installation RxR pavement markings at the existing Advance
Warning signs, a stop bar and a no passing zone. Retroreflective tape and
Emergency Notification signs were recommended for the crossbuck posts.
Because there is no current train traffic, the crossing does not meet warrants for
STOP signs. If there are more than two trains daily, STOP signs need to be
installed, as all of the warrants will be met. If there is sporadic rail traffic, YIELD
signs are needed. This may be resolved by the time this project is realized.
Construction will be done on half of the roadway at a time, with work zone traffic
detours. Interim measures were not recommended.

Schellbourne (Qld Cherry Creek Road), U.S. DOT #855-872C, RRMP _96.30:
The Schellbourne crossing is on the mainline, with no current train traffic, and a
train speed of 10 mph. The road is a two-lane, dirt facility, with 10 AAQOT, at 25
mph. The road users include hazmat vehicles. This is a rural ranching area.
The warning devices consist of double-faced retroreflective Crossbucks, W10-1
Advance Warning signs and word-type Humpback signs. All of the signs are in
poor condition.

The sight distance is acceptable. However, the 50° skew limits perception of the
crossing. There is a slight vertical curve of -3" on the east side and -4.5" on the
west side of the crossing. There are no queuing, storage or other approach
problems at Schellbourne. There have been no collisions at this crossing.



RECOMMENDATIONS

Schellbourne Road mests none of the road closure warrants. If the NNRY fails
to resume service, the track needs to be removed from the roadway and the
roadway repaired to County standards. The Diagnostic Review Team
recommended YIELD signs for the Schellbourne crossing because the crossing
does not currently mest the mandatory warrants for STOP signs. Two or more
trains daily are required for STOP signs. Additionally, there is good sight
distance, the YIELD sign and retroreflective post tape will provided added
warning and the addition of unnecessary STOP signs detracts from the
effectiveness of STOP signs at locations with significant challenges. For these
reasons, the Diagnostic Review Team recommended YIELD signs if rail service
commences. All other signage, including Crossbucks and W10-1 Advance
Warning signs, needs to be replaced. Additionally, standard W10-5 Humpback
stgns and Emergency Notification signs are recommended. Detour signage, for
low profile vehicles, will direct vehicles to Cherry Creek Highway or Warm
Springs Road (Monte Neva). The signs will be placed on U.S. 93, at each of the
detour roads and at U.S. 83 and Schellbourne. Other detour signs are needed at
Schelibourne Road intersections with Steptoe Bench Road and Egan Road and
at the intersections of Warm Springs Road (Monte Neva) with Steptoe Bench
Road and Egan Road. Construction will be accomplished with roadside work
zones. No interim mitigation was recommended.

Warm Springs (Monte Neva) Road, U.S. DOT #855-873J, RRMP _108.04: Warm
Springs Road is on the mainline track, with no routine train traffic. The train
speed is 10 mph. The roadway is used by 20 vehicles daily, including
commercial vehicles. It is an alternate route to Cherry Creek and is in a rural
area. There have been no collisions at Warm Springs Road.

Warning devices include double-faced retroreflective Crossbucks, W10-1
Advance Warning signs and word-type Humpback signs. All of the signs are in
poor condition. The Warm Springs is a two-lane, dirt road. There are no sight
distance, vertical curve, queuing, storage or approach issues at the crossing.
The Humpback sign is not needed.

RECOMMENDATIONS
if the NNRY fails to resume service, the track needs to be removed from the
roadway and the roadway repaired to County standards. Warm Springs Road
does not meet warrants for road closure, The Diagnostic Review Team
recommended the addition of YIELD signs, Crosshucks with retroreflective post
tape, W10-1 Advance Warning signs and Emergency Notification signs. The
crossing does not meet any of the warrants for STOP signs, because of the lack
of train traffic. Additionally, there is good sight distance, the YIELD sign and
retroreflective post tape will provided added warning and the addition of
unnecessary STOP signs detracts from the effectiveness of STOP signs at
locations with significant challenges. Removal of the Humpback sign is




recommended. No interim measures were recommended. Construction will be
done in a roadside work zone.
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Project No. R8402-06-01
September 29, 2006

Mr. Luke Papez

Project Associate

White Pine Energy Associates, LLC
Reno, NV §9503

SUBIJECT: REHABILITATION OF THE NEVADA NORTHERN RAILWAY
ELKO AND WHITE PINE COUNTIES, NEVADA
PRELIMINARY GEOTECHNICAL INVESTIGATION

Dear Mr. Papez,

This letter presents our findings, conclusions and recommendations for a future design-level
geotechnical investigation for the Rehabilitation of the Nevada Northern Railway located in Elko
and White Pine Counties, Nevada.

INTRODUCTION

White Pine Energy Associates, LLC (WPEA) is in the planning stages for the development of a
coal-fired electric generating station to be located approximately 30 miles north of the town of
Ely in Steptoe Valley, White Pine County, Nevada. WPEA is wholly owned by LS Power
Associates, L.P. which is menaged by LS Power Development, LLC.

It is our understanding that the proposed project will require the rehabilitation of approximately
85 miles of the Nevada Northern Railway as shown on Figure 1. The rehabilitation effort will
include the construction of new sidings and extending the lengths of existing sidings. Coal from
the Powder River Basin in Wyoming will be transporied to a transfer location at Shafier, Nevada
(Mile Post 18.5) located in Elko County. Two 135 car unit trains per day will transport the coal
from Shafter to the proposed preferred plant location at Mile Post 103. In order to efficiently
transport the coal, it is envisioned that the existing rail facility will be upgraded to FRA Class 3
standards.

The Nevada Northern Railway was originally constructed in the early 1900’s and operated until
1999. The primary use for the railroad was to support the Robinson Mine located just west of Ely
by bringing in mining equipment and transporting out copper concentrates. Only intermittent
service occurred from 1978 until 1999 due to the failing mine operation. The portion of the
railroad being considered for rehabilitation was constructed at or near original grade. Ties were
placed directly on native soils in cuts or on low embankments (generally less than 10 feet high)
without ballast. Sixty pound per yard rail was used for the original construction. Today, only a
small portien of the railway between McGill and Ruth is still in operation as a tourist railroad
operated by Nevada Northem Railway.



SCOPE OF WORK

Geocon Consultants, Inc, was contracted by White Pine Energy Associates, LLC to provide a
preliminary geotechnical assessment based on a site visit and limited geotechnical sampling, The
specific scope of work was defined in our proposal {Proposal No. LR-06-44) dated August 4,
2006. The primary focus of our investigation was to evaluate the ballast section materials for
possible reuse and to make general geotechnical observations regarding any adverse geotechnical
conditions. An additional task was to review previous reports on the project and to compile
published geologic and soils data. Documents reviewed for our investigation included the
following:

s  Nevada Northern Railroad Project Enginecring Study and Cost Estimate, R. L.
Banks & Associates, July 15, 2002

o Nevada Northern Railroad Track Evaluation, Railroad Industries Incorporated,
April 19, 2004

s White Pine Energy Associates, LLC, 115 Mile Rehabilitation Study of the Nevada
Northern Railway, Rehabilitation Plan, Caldwell, Richards, Sorensen and
Mountain States Contracting, August 25, 2005
Soils Report for White Pine County Area, Nevada, USDA,
Soils Report for Elko County Area, Nevada, USDA,
Bulletin 85, Geology and Mineral Resources of White Pine County, Nevada,
Nevada Bureau of Mines and Geology, 1976

e Bulletin (0], Geology of Elko County, Nevada, Nevada Bureau of Mines and
Geology, 1937

Representative samples of the ballast and subgrade were obtained for laboratory testing to
determine conformance with Union Pacific Railroad ballast requirements. Based on our work a
proposal for a thorough geotechnical investigation is provided herewith.

EXISTING CONDITIONS

The following discussion is based on the references cited above and the observations made during
our site visit. Representative photographs of specific features along the alignment are included as
Appendix C for reference.

TOPOGRAPHY

The project alignment extends from Shafter south through Goshute and Steptoe valleys.
Topography along the alignment generally consists of gentle slopes. Elevations range from 6,100
to 5,580 feet above mean sea level. The highest portions of the alignment are in the southem
portion of the project. The grade of the alignment 1s estimated to be less than two percent zlong
the entire length (Photo 1 and 2).

SURFACE WATERCOURSES AND GROUNDWATER

Only intermittent sucface water is mapped on the 7.5 Minute USGS quadrangles along the
alignment. Named watercourses include Indian Creek (MP-43), Nelson Creek (MP-43 to MP3§),
Phalen Creek (MP-59), Goshute Lake (MP-64 to MP-76) and Duck Creek {MP-76 to MP-114).
Numerous unnamed dry washes intersect the aligument along its entire length. In addition, small
playa lakes are also mapped in the area of MP-99. At the time of our site visit, August 2006,
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running water was only observed along a short section of alignment just south of the Cumie
Nevada crossing (MP-64 to MP-65). The original plans for the railroad show two springs located
adjacent to the track in this area.

It was observed that clayey silt deposits were present along much of the raised embankment
portions of the alignment indicating ponding of surface water during wetter periods of the year.
Standing water was observed at a single location, Mile Post 99. At this location a series of
intermittent ponds are located near the alignment (Photo 3).

Limited groundwater data is available for the immediate vicinity of the project alignment. Based
on regional groundwater information and depth to water reported in wells within the vicinity of
the alignment (Nevada Department of Water Resources), groundwater ranges from approximately
60 to 100 feet bgs along most of the alignment. Numerous springs are present along the various
range fronts. During wet pericds of the year, perched groundwater conditions are anticipated to be
present near streams, springs and pluvial lakes.

GEOLOGIC AND SOIL CONDITIONS

Geologic mapping of the project alignment is published by the Nevada Bureau of Mines and
Geology in the county reports for Elko and White Pine counties (Bulletin 85 and Bulletin 101).
The geology of the alignments is shown on the attached geologic maps, Figures 2 and 3. The
geology underlying the alignment is almost entirely Quarernary alluvial and pluvial deposits
derived from the adjacent mountain ranges. The geomorphic setting is typical Basin and Range
Geology. Mountain ranges that bound the valleys in which the project traverses are the Goshute
Range, Pequop Mountains, Dolly Varden Mountains, Cherry Creek Range, and Schell Creek
Range. The geologic maps show that the mountains are predominantly composed of Paleozoic
sedimentary rocks and metamorphic rocks with significant Tertiary volcanic rocks also present.
Geologic units within the ranges include from oldest to youngest: Ordovician quanzites and
carbonate rocks, Permian limestone and dolomite, Jurassic granite and Tertiary extrusive and
intrusive volcanic rocks, Tertiary volcanics are dominant in the mountains east of the alignment
from near Currie (Mile Post 61) to the preferred Plant site (Mile Post 103). Tertiary volcanics are
also present in the mountains west of the alignment from the vicinity of Cherry Creek (Mile Post
87) to the preferred Plant site.

The Egan, Cherry Creek and Pequop mountain ranges border Steptoe and Goshute Valleys to the
west and the Goshute, Schell Creek, Toano ranges boarder the valleys to the east. The ranges
trend generally north south and are bounded by normal faults that create steep scarps along the
sides of the valleys.

The Soil Conservation Service {SCS) characterizes the soils within the majority of the project
alienment as alluvial material formed from mixed alluvium, lacustrine sediments and minort
amounts of volcanic ash and loess. A total of 23 soil units are mapped along the 83 miles of the
project alignment as shown on Figures 4 through 11. Most of the soil units are comprised of
granular soils including silts (ML), silty sands (SM), and lean clay (CL). A few gravelly soil
units are glso present. Soils data fromn the County reports is attached as Figure 12 through Figure
17.
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GEQLOGIC HAZARDS

Topographically, the alignment is relatively flat and level. No landslides or significant slopes
were observed along the alignment or on adjacent properties that may affect the site, and we do
not consider the potential for land sliding to be a hazard to this project.

Liquefaction of granular soils can be caused by strong vibratory motion due to earthquakes. Soils
that are highly susceptible to liquefaction are loose, granular aud satrated, Liquefaction of soils
may cause surface distress, loss of bearing capacity, and settlement of structures. Liquefaction
generally is restricted to within 50 feet of the surface due to confining pressures. The potential for
liquefaction during 2 seismic event relatively low along most of the alignment. The potential for
liquefaction is higher in areas where pluvial lakes, ponds, springs and stream crossings are
present.

Hazards relating to expansive soils are not anticipated to impact the project alignment. However,
most native soils present along the alignment are fine grained and are susceptible to frost heaving.

FIELD INVESTIGATION

At the time of our preliminary investization, August 22, 23 and 24, 2006 the track bed was
generally in a state of disrepair. Sections of rail were missing at a few locations, Spikes were
missing or loose at many locations. Rail anchors are randomly spaced, in many cases missing or
displaced so that they were not in contact with the ties. The track bed for most of its length is
constructed on embankments that appeared to consist of native soils obtained directly adjacent to
the alignment. Slight (1 to 2 feet deep) depressions were typically present on both sides of the
alignment and were approximately 20 to 30 feet wide (see Photo 4 and Photo 5). The typical
embankment dimension was 10 to 12 feet wide at the top of the tie. Side slopes were estimated to
be approximately 1.5 to 1 or steeper.

Native vegetation ranged from sparse to dense along the route (Photos 1, 2, 4, §, 6, 7, & 8).
Vegetation was dominantly rabbit brush and other low shrubs and occasionally sagebrush. The
densest growth of vegetation on the track bed was in low-lying areas along Goshute Lake and just
south of the Currie crossing (Photos 5 & 8).

Ties were typically spaced from 16 to 22 inches, center to center. [t was apparent that at least two
generations of ties were present. The older ties were generally 8 feet long and 6 inches by 8
inches in cross section. Replacement ties ranging from approximately 15% to 50% of the total ties
were typically 8.5 feet long with the same cross section as the older ties. It was evident at a
number of locations that some ties had failed (displayed excessive splitting and/or crushing).

Sidings were generally in poor condition. Several of the sidings appeared to have been abandoned
prior to the [ast episode of operations as evidenced by dense vegetative growth. In a few cases,
rail had been removed from the siding. The pit run rock in 2 couple of instances was placed on the
“main line” but not on the adjacent siding track bed {see Photo 9).

The Nevada Northern alignment is almost entirely comprised of 60 pound per yard track typically
bearing production dates in the early 1900’s. The only exception to the 60 pound rail is found just
south of Currie. At this location 90 pound rail is present for a short distance (MP 64 to MP 66) as
shown on Phote 1. This heavier rail is located where the only relatively sharp tums on the
alignment are present. An active surface watercourse that emanates from a spring area meanders
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along this curved section crossing the track in culverts. We infer that the area of heavier rail was
subject to track bed stability problems.

Rounded to sub-angular “ballast” or more accurately “pit run™ is present as a veneer over most of
the length of the project (Photo 1, 2, 8 & 9). Samples of the pit run materials and subgrade soils
were recovered by manual methods at approximately five-mile intervals. Between the ties, the pit
run was typically less than three inches thick (from the top of the tie) as shown on Photos 11 and
12. Outside of the rails, the pit run was thicker usually near the botiom of tie and deepening
ottward onto the fill slope. It is inferred that the embankments had over time ereded due to their
steepness and the pit run placed to help confine the rail-tie prism. Typically, the veneer of pit run
between the ties rested directly on native silty to clayey soils. South of Goshute Lake it appeared
that the pit run had been tamped. In these areas the pit run was mixed with native soils and
extended down to about the bottom of the ties.

At a few locations, mine waste rock had been placed over the pit run (Photo 13). The material
consisted of a four inch minus to one-half inch angular rock. The rock consisted of limestone,
possan, pyritic limestone, siliceous metamorphic, and igneous intrusive rocks. This material
appeared to be typical of older mine dumps located at the Robinson Mine, in Ruth, Nevada.
Stockpiles of the pit run material are present adjacent to the track near Mile Post 96 as shown of

Photo 14.

No materials that would meet a modern Union Pacific {or AREMA) ballast specification for
fractured face (100% crushed rock) or gradarion were observed along the existing alignment.
Union Pacific Ballast Specifications are included as Figure 18 and Figure 19,

LABORATORY TESTING AND ANALYSIS

Pit Run (“Ballast’) Materials

Nineteen samples of the Pit Run materials were recovered during our preliminary investigation.
In one case (MP-86), wo samples were taken; one of the “¢lean” pit run materials and one of pit
run materials significantly contaminated by subgrade soils. The intent of our sampling was to
determine characteristic engineering properties to estimate the potential for reuse of the materials,
The testing results are presented in Appendix B.

Ten of the nineteen aggragate samples were selected for testing, Testing performed included:
gradation analysis and “ Los Angeles” abrasion (LA Rattler). The gradation analysis showed that
the pit run materials did not meet any of the Union Pacific (UP) recommended ballast gradations.
The typical materials contained excessive materials passing the 3/4 to 3/8 screen sizes. The
gradations were closest to Type 5 or Type 57 yard ballast material gradations. The excessive fines
are suggestive of contamination by wind blown sand and silt or heaving of the subgrade soils into

the rock section,

The abrasion tests indicated that the pit run inaterials while within specifications were relatively
susceptible to degradation. Abrasion percentages of 22%, 23% and 25% were determined for the
three samples. The maximum allowed value for quartzite is 30%.

Visual inspection of the materials indicated that the materials were almost entirely sub-rounded to
sub-angular sedimentary and metamorphic gravels dominated by quartzite. The sub-rounded to
sub-angular shape of the inaterials is contrary to AREMA recommendations for “angular particle
structure providing sharp comers and cubical fragments...”. Based on the material descriptions
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and failing gradation analyses, the remainder of the recommended ballast tests mcluded in our
proposal were not performed.

However it should be noted that for industrial applications ballast requirements are subject to
interpretation depending on the controlling authority. The following quote is taken from Track
Geotechnology and Substructure Management, Selig and Waters 2002.

Traditionally, angular, crushed, hard stones and rocks, uniformly graded, free of dust and diri,
and not prone to cementing action have been considered good ballast materials .However, at
present no universal agreement exists concerning the proper specifications for the ballast
material index characteristics such as size, shape, hardness, abrasion resistance, and
composition that will provide the best track performance... Availability and economic
considerations have been the prime factors in the selection of ballast materials.

Therefore careful consideration should be given to establishing the project specific ballast
specifications.

Subgrade and Embankment Soils

Sixteen subgrade soils were obtained in the field for testing. The location of the samples were
coincident with the locations that the pit run samples were obtained. The subgrade ranged from
silty sand (SM) to sandy lean clay (CL) with some clayey sand (SC) and clayey sandy silt (ML).
The finer grained soils were typically associated with the low areas along the alignment such as
the Goshute Lake area.

The finer grained samples tested were characteristically low in clay contents as indicated by
Plasticity Indices ranging from 8 to 17.

The representative samples were also tested for pH. The values were all slightly to moderately
alkalme ranging from a low of 8.06 to a high of 8.96.

PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS

The following conclusions are preliminary due to the lack of grading and improvement plans,
conceptual nature of design parameters, and the limited number of material tests conducted. The
following information is intended for use in project planning and cost estimating, and not to take
the place of a more thorough geotechnical investigation.

Track Geometric Considerations

o The track bed is narrow (10-13 feet wide) and well below minimum width
standards. Madern standards call for at least 24 feet in width for industrial track.
The width includes walkways on both sides of the rail bed and 3:1 slopes for the
ballast. It is possible that the Public Utilities Commission might wave the width
requirement based on the historic nature of the rail road.

¢  Where widening of the track bed is required, new fill should be constructed on
one side of the existing embankment wherever possible to avoid “sliver fills”
which can be difficult to construct.
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The side slopes of the existing embankments are generally steep (1:1 to 1.5:1)
and prone to excessive erosion. Stabie slopes for native soils would be 1.5:1 to

2.1,
Soils

Most native soils are generally fine grained and are considered to be structurally
weak (low CBR) and compressible.

The fine grained soils are also susceptible to frost heaving.

Soils are prone to migration into voids when subject to excessive moisture and
cyclic loadings.

Soils are generally moderately alkaline and not likely to be aggressive to
concrete. Additional testing including chlorides should be performed to verify
this conclusion.

Soils are likely to be aggressive to uncoated steel. Resistivity testing should be
conducted to verify this conclusion and to provide data for coating or cathodic
profection as necessary.

Ballast and Sub-ballast

The materials placed as ballast are pit run gravels that are rounded, contain
significant fines and would not pass either UP or AREMA gradation
specifications for mainline ballast, This material was produced and placed im
1995/1996 according to Bryson Pickens formerly of Doniker Corporation, the
supplier of the material. Mr. Pickens identified the materials as having been
produced at the Highline Pit, a BLM borrow source located just south of Ely.

The materials are relatively durable and could be blended to create sub-ballast or
rototilled into the subgrade to produce a higher strength subgrade.

Sub-ballast, filter fabric or both will likely be required over most of the length of
the project to prevent migration of fines into the ballast section.

The required ballast section will likely be relatively thick based on the low
strength of the fine grained soils found along most of the alignment.

Iinportation of ballast and sub-ballast is probable if UP or AREMA specifications
are required on the project.

Grading

Removal of vegetation will be required along the alignment length with dense
vegetation to be removed in a few areas.

Widening of embankments will require keying of the fills into existing side
slopes,

Native fine-grained soils will be relatively difficult to moisture condition,
adequately compact and to control dust.

During wet periods the native fine grained soils may pump or yield. Access of
both light weight and heavy equipment will be difficult during these times.
Pluvial lakes and shallow ponds will limit access and require dewatering and
stabilization of soils. Stabilization is anticipated to be a particular concern in new
siding areas, in areas of stream crossings and pluvial lakes depending on the time
of year and precipitation.
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o During freezing weather, subgrade soils will need to be protected from freezing.
Protection will most likely consist of a blanket of six to twelve inches of loose
soil over the working surface each night. For small areas, construction blankets
may be appropriate.

» Blending of fine-grained soils with the existing pit run or native granular soils
may be desirable to improve the subgrade (reduce thickness of sub-ballast/ballast
section).

Oversize materials are anticipated to be 2 minor concerm to new construction.
All embankments side slopes should either be regraded with maximum slopes of
1:5 to 1 to 2:1 (depending on soil type) or mechanically stabilized with rip rap.
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LIMITATIONS

This preliminary report is intended for the sole and exclusive use of LS Power Development, and
their designated agents only. It is not intended to support construction or take the place of a more
thorough design level geotechnical investigation. The information contained in this report is
based on standards of investigation and design guidelines generally accepted in the Northern and
Eastern Nevada areas, on our understanding of the project scope as outlined herein. If changes to
the project scope are made in the final plans or if soil/bedrock conditions are found not to be as
depicted herein, the engineer should be contacted immediately to determine if modifications to
this report are necessary. No guarantee as to the continuity of soil or geologic conditions is
implied or intended.

This report is issued with the understanding that it is the responsibility of the owner, or of
designated representative, to ensure that the information and recommendations contained herein
are transmitted to the design team. No guarantee as to the continuity of soils or other geologic
conditions across the site is implied or intended,

The findings of this report are valid as of the present date, However, changes in the conditions of
a property can occur with the passage of time, whether they are due to natural processes or the
works of man on this or adjacent properties. In addition, changes in applicable or appropriate
standards may occur, whether they result from legislation or the broadening of knowledge.
Accordingly, the findings of this report may be invalidated wholly or partially by changes outside
our conirol. Therefore, this report is subject to review and should not be relied upon after a period

of two years.
Respectfully Submitted,

Geocon Consultants, Inc

Gary Luce, PE Kiersten Briggs
Senior Engineer/Geologist Geologist
Attachments:

Appendix A Figures

Appendix B Site Photographs

Appendix C Laboratory Data

Appendix D Proposal for Design Level

Geotechnical Investigation
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Photo No. 1 Mile Post 29, Looking South Typical Railroad Embankment

Showing 60 # Rafl, 8 and 8.5 Foot Ties

Photo No. 2 Mile Post 36, Looking South, Note Crushed Tie in Right Foreground

SITE PHOTOS NO. 1 & 2

Rehabilitalion of ihe Nevada Northern Railway
GEOCON

Elko and White Pine Counties
CONSULTANTS, INC.

Nevada
1142 ANNIE COLRT - SULTE 8 - MINDEN, NV 1413
FHONE 774 1670848 - FAX 175 261.012)

RB8402-06-01 [ September 2006 | Figure B-1




Photo No. 3 Mite Post 99, LookingSouthwest Wel Area Around Ponds
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Photo No. 4  Mile Post 52, Looking South, Typical Side Swales
Indicating Borrow Areas Adjacent to Embankment

SITE PHOTOS NO.3& 4
Rehabilitation of the Navada Northern Railway
GEOCON Elko and White Pine Counties
CONSULTANTS, INC. ") Nevada
1167 ANNIE COLRT - SUTTE B - MINDEN, NV 49423 v F _
PHONE 374 2670506 - FAX 775 2670728 - RB402.08-01 l Seplember 2006 | Figure B-2
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Phalo No. 5 Mile Post 72, Looking South, Low Lying Area
Near Goshule Lake, Modarate Rabblitbrush and Native Grasses

Photo No. 6  Mile Post 40.4, Looking South, Dense Growth of Rabbitorush on Siding
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Rehabilitation of the Navada Northarn Railway

Elko and White Pine Counlies
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Photo No.7 Mile Post 78, Looking South, Low Lying Area
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Photo No. 8 Mile Post 80.5, Locking South, Very Dense Vegetation in Wet Area
South of Goshute Lake
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Photo No. 9

Mile Post 40.4, Exposed Ties at Edge of Sicing
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Photo No. 10 Mile Post 63, Looking South, 90# Rail Approaching Curves to South
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Photo No.i1  Mile Post 88, Typical Veneer of Pit Run
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Photo No. 12 Mile Post 47, Minimal Vaneer of Pit Run Showing Native Soil
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Photo No.12  Mile Post 78, Mine Waste Rock Over Pit Run Veneer, Mine Waste

Includes Gossan, Limestone, Dolomile and Pyritic Metamophic Rock
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Photo No. 14 Mile Post 96.4, Looking South, Pit Run Stock Pile

Rehabilitation of the Nevada Northern Railway
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PHONE 178 1670566 .- FAX 775 20728 2

RBA02-06-01 | September 2008 |  Figure B-7




v S AEYECPENAGIN WIChED [ U3 ks Allasis i R{OACARTER
A s B Vag Wy ) 4 6 a0V o 10 g 53, 10,4300
100 T 7 .-‘T T TR AT n i | i =
&5 TR LR L 11K B Hill |
| .' 1R |
801 t - T = .
e T
asl- . - L S I N . pa— i = L —f- -
¥ : : .y - Y o e o — l — LRER T T -i
Ll . } IS O 71 £ o
: Rk il B IR
Tt T r 1 T NI
i H |
SRV IR AU 1718 O] R R | A S
iy '
x 4] PO U T \ . . ' o | . M
2 5 i /i | } . | i I I I
P Y T R A A SR thet & ; =
0 OO L L I EREIHE
g 17 i i\ \ i I ' I ] P i [
. | ISNRY 11119 IS T g ot
F3 1 I\ 1. | f [ | ’ I l
Etc O ‘I|‘ ) [N AP |} & 6l bl T ol I v -: S
i i
* s el : o
0 I LIS ¥ || + I.-- i - | | =
v i
| THIERE | ' | NI i L
251 ¢ 3 b o = : L ..T_._.._
' | Ll % . | .
el i t ] ’ " ’ t } 140
\ \ E |
i1 e T ——-‘ v -—— et : et B B o B
, 1 f | i :bL_' l i ! i |
il T : L Yy . . . - t - {HaE R
| : i l'.-.__ “?--L.”:;L__ 1Bl [ | B
i ! e Sy R i ST A 1
1% |[ T2bp g I el | 1§
P=s 100 1] 1 i_ o ool T A
GRAIN SIZE IN WILLIMETERS
GRAVEL : SAND |
: COBBLES ] coarse frs  [cosrsa| megum | ting -: SHCT OB CLAY ]
¥ . A e e @ —— - pomsm .
i| Specimen Identification | _ __Classification S PL R Ce: Cu
ile, MP-30 20 PIT RUN (GP) el 1.51 ' 3.47
R mP-40 201 PIT RUN (GP) il | 090 210
Ha) MP-S0 2.0 PIT RUN {GP) ! 149 344
4 b
e Sl et
il Specimen idenuficaon | DICO DE0 . D30 | D10 |%Gravei “Sand %Si | %Clay
i{e| MP-30 20| 318 13508 . 8812 | 389 | 897 70 33
%:_1 MP-40 20 50 21302 | 13933 | 10134 © 977 16 o7
]| mP-s0 20 315 19.238 | 12.876 | 6.598 94.5 58 27
: ] ) i ! | P
! ! - S
l Geocon Consultants, inc (it GRAIN SIZE DISTRIBUTION
2 N/ 1167 Annie Count, Suite B ' Projec: Mevada Ncrihern Railway
3 Minden, Nevada 8$423 b o Martem NV
H Talephone 775 267 €586 Qcauon ern
.é =8 Fax 775267 0728 NimberER402.06-01




U § SEVE QPENINU o MGl Uh bk Nulida i I RIOATETEA
gy "om

A b P SIS Sut KA M MR S BAG VLY R 15 1R M G 4t v Ll T

A '3 T4 Vaa Wy ) 4 8yl ﬁ ¥,
100 T I i 1 i
;i i Tﬁ JI T I T A T
Iy Il | NIl
i ERERIH
23 b . et i
- 1Al 111G 11104 5 D
I ] 1 1 OO
il I L
14 il ,
il i I
e E H Hente - ; - .! " o aamhe
;:' b .I H i ¥ H
fss e He ; ! 1 o—
z ol JE | 1] T N )
£ | ] L I O 1 L
; R
d FILY ! - i i .
a | it ]
[ 15 L i ik _L‘ oy
. TR I
7] = = -i- -.-E--.sh-.- - r _;., ' : i..‘-o
g . . e = o g .-g‘ - —L.—r - .l !
. [ T e T T
;i 1 |
Ty I .4-l.l;' il r L2
|
| i I~ | ] ; 1k
R o S
: T e T
130 ] 23 oo [PRy
GRAIN $IZE IN MILLIMETZRS
GRAVEL T TsAND_
COBBLES coarse l fing coarse |  medwm | tne LU o)
| e sy s wry g
Specimen ldantxﬁcatncn ] Classlrcatuon N T PL P Cc CQCu
* MP.64 20 _ PIT RUN (GP) ; : (142 224
X MP-70 20} PIT RUN (GP) ; , . 626 16.47
a MP.382 200  PITRUN (GW) | ' 1 225 sse2
i i : i
: — e e s i ; j
Specimen ldeniification | D100 . 080 | D30 D10 | mGravel| %Sand | %Sk %Clay,
® MP.64 _20. 376 | 17.719 128 7897 | 955 19 | 28
X _MP-70 20! 80 19.44 11.983 118 | 869 | 86 | as
A MP.82 2.0 50 17.25 | 10837 . 2915 873 | 85 | 42
i | I ] ) I
| i I
( Geccon Consultants. Inc __ __GRAIN SIZE D'STR|BUT|ON
Y 1187 Anne Court, Suite B Pro,ect Nevada Northern Raitbway
m; ?inden' Ne"?‘r’? 28697432m | Locaton  Nerthern NV
eleghone. . .C538 £ ’
e g Fax T78267.0728 | Number R9402.06-01




w3 SIEVF.CPE'N_NG"I ihCHES L] uS SEVE LULMBEAS 1 l‘falO&l!El_
i 4 a 2 14 2‘ Idl—'l 3 1 & ’YO " 1% 20 n 42 | 1 Ag (-] ‘mtﬁc
T § T T T A Y T
. T i 1 A
¢ - -\‘N- - TR PR S bk W LRSS Y o i | 1 '
2 e i l i bl
! 28| i ) B
) AL (e 1] 1R
et L :
N[l IO LT
rhhe - q 4= | - { .g '
' \ il [ | 5 '
L E ity Ir b ] v |: 1 1 H
O DR O LY 1L b B il
; o H 1 3 I
1R A O I 1T L
n \ | ' | 1
g 1o - e 2 o] 1y HH 1B
& a5 | i '0 i ! | i | I | I
b= - fe H 3 f H Ly H ' |
O I Ul A O 111
40 syt —r — 1 . Nt TRt 1 § s s
| AT I 11 A 1
s—1—iflt it S macw T T
s} ¢ . it s R ™ i =l : Hitll ol
1] ] 1l S E T il
25} ¢ - t R U I P ; | H . H :
0k I ‘l i ]_.'~l.._‘ i t K l ! I '
[¥] el . Y ) H
L1 T IR T
5 i - Enat: ol l ) I T -" t ‘E IA\ !l : I || I . r
g b4 z.h,_ M I | T, v o, | b rL Ee ’ L e
] | {[,, NI
P : 1 g gt L} Lol I
5 i U T mmed L 11[! !
o 0 i G} a5t T
GRAIN SIZE INMILLIMETERS
| cosBLES SRR e SN0, L SILT OR GLAY
H 0350 (2] caise medum | l_.ne_______ - o e e v ]
z| ‘specimen Igentiication Classification TLL]PL] P Cc . Cu
i.2p ) P B Pl i e s CU
z|® MP-86 1.2 PIT RUN {GW) e i | 29 87 112.0
iz mP.8s 2.0 PIT RUN (GP) [ 1.18 | 2.88
da mP.9s 20| PIT RUN_(GW - GM) I 2.66 181.2
EY
: : e
g Specimen Identification | D100 D60 | D30 ¢ D16 hGravel, *Sacd | %S %Clay
o|e_wp - 86 %.21 80 16814 | B8.679 i 0.5 787 1 164 | 7.2
J1x_MP-8e 20 60 21205 | 13.692 1 7.369 | 834 | 6.3 13
; A MP.95 2.0 37.6 11.413 1,346 | 48.5 98 | 10.9
o I : AL
£ o s - . ok
| g il
g Geocon Consuitants. Inc. GRA!N SIZE DISTRIBUTION
5 &/ 1187 Annie Court. Suile B Prqecl Nevada Northern Rallway
# ' Minden, Nevada 86423
§ Talephone: 775 287 0586 | beocatien. Northern NV
b ey PaX;,179.267,0729 | Numter R8402-06-01




Yo,

L I L T Y e Tk, T T P T NIRRT 1]

((9.

Gaccon Consultanis Inc.
1167 Annie Courl, Suite B
Minden, Navada 88423
Telephone 775.267 05€8
Fax 775.287.0728

US SIEVE OPENING IN INGAES i VU5 SE4EMIMBERS 1 WIGRCLUETER
§ s Ty Ty Vg 1y 8 10,00 g R0 gy Mg KE,T00
l:f T l "“ T n [ N T 1 i ' ] l _.u M | [
i ! w 11 I
%0 :
I []
5% ——a I. S P T — \l‘ L st F ! i !l
. 7\ | T
5F + : » :-
2 . . i 1121306 ol | 100 16 U
I ! | “3_ i II l I 1]s
H B - =11 1 11
i g1 1 I
o i ! i ]' - h, | i Ty i
’;'-‘ =0 o Tl - ML h‘| it i
¥=s B S 1. g L \l‘i l:l S UL |
i | N N I 1
1) e Het g BEE it . -
gu vid g b . LY 3.- _ _I.L\-x --—.,.l.i.l. ! I : ey o1 (I
z AHITEE T
el N b LA
£ 15 ot ! . " ili - it
- ! 43! | ! N | A i .
W — T SIS | 5.4 3 W T .
25 l . : i r -+ —i— ‘ |} ! | g RN A
1 . | i i | 1. 1. h | [l I
Fi , ros - bl s HERS
HL Ll N [
] .00 D | L T O SR 8 — |
= ; [ | | | HIERR
L : | i ; i ' i
gltegs X L | i ' i L B HiN '._.l, ; || it
T X A R 1 T
160 10 1 [] X+ 0 00t
GRAIN SIZE IN IULLISETERS
| cosstes ———SRAVEL SAND | SILT OR CLAY
| | conrse fg cosiee | mecran | fine l S D
Specimen lden?c?cahon ) Classlrcaiu_an % | LL }T’L | ce Cu
& MP- 10_2 20 PIT RUN{SM) i 1
| i
i \ i |
i i .
Specimen tdennfication D100 _bso | Dag | Dio %Gravel % Sand %St Y Clay
® MP.102 2.0 50 o620 1 o112 | '17.0 61,2 21.8__ o
| ' i | | i |
L 2 1 { 1 | | TS i
b e ' ! ! ‘ i L
' | | | i i i | s

GRAIN SIZE DlSTRlBUTION

Projact Nevada Northern Railway
i Location Northern NV
Mumber R§402-CG-01




@

Geocon Consultants Inc
1187 Annie Count Sulte B
Minden, Nevada 89423
Telephone. 775.267.0566
Fax: 7757267 0728

Numter. R2402-C8.01

[Proiecl Nevada Norhern Raibwvay
Locaticn Nertharn NV

GRAIN SIZE DISTRIBUTION

UE SEVE QPENING th INCnES 1 UM MEVE NaVRERS i #YDRCNETER
s vy 2 ', :,,,, 1y 3 4 0 40 "wﬁ », wl,, 108 ,,, €0
L I [ ] 1 [ I
N1 1 il TR E M1
L] | it Wy
sof I 1N TRIEEE | BB
es| - . - 4 i Pt 4 X
| | i |
ekl & § B L H R Lo ptidd ]
TSN AR .
I 1 Hil] Il {! Hitld Hpid
IEET T
o Lo pid ! L1
£ i HIEE HiN
» Laf - BEEE BW am e L
-;50 - .E oa e . ' i;.‘ . H 1. I
S = ' [ h - ik
i l | I ’ |
= 45 i | ) ! e | , dleifs :
Z I a‘ - [l ]!
2 aof - ! sl || AR i e e Hl -
fss—-—-—i—e-a _l | AR | | ! rl-: ! o
RE .! T r
N 1 N
28} il et 11 S S I T LY S B !
1 I 1 ||
o i ! itl: f HEM 1 :. 1K
15]- : l | 154 B ._...] . f. ! l ! 4
k! i HHIN i 1 IR
i . ] Bl H i 1
= | 111 8 R 11 B 1IRR 5 N |
o [HH 1l TN | i
[[E1 10 1 [4] co 6ot
GRAIN SIZE 1N MILUIMETERS
v " GRAVEL SAND
; el B i T B e SivoReLay
3| Specimen identification Classification LL_PL_ P Cc| Cu
e, wmp.30 4.0 SILTY SAND (SM) | O
iz mP.a0 4.0 SANDYLEANCLAY(CL) 1 28 7 _ 9%
HYa mp.s50 4.0 _SILTY SAND (SM) ] [ =]
g.i MP - 70 49 CLAYEY SAND (SC) 135 24 | 11|
A . N I-......-. |
j| Specimenidentfication | D10C_ | 060 D20 D10 |%Gravel “hSand | St | %Cioy
5fo MP-30 FLORINNO 0TS T8 =5
7z mP-40 490 | 0075 i 61.3
sl mP-so0 40| 0075 e | : | 260
x| mp-70 4.0 75 T i 308
3 I
] o i a e
i
x
"
¥
o,
2




PR 1 AT g

EE% b S BN % Al A IR e T WY L TR Ll L

U5 SEVEGFEMNHG HOINCRES 3 U5 MESE NdMeEad 1 HrSAGRETER
A Y a By Ve Ty ¥y 6§10 1 4 0 gy T gy 100,100
|:: | I I [ I - 7] ] LT 1 I ] 3 . : I i 1 | 1 l“ ' | |
1 . = . JaHH ..
b I i : 1 ! _i I l | |
&0 f-.i._.._..... M N . H £ .:li. ....wl L ¢| '
a8l ! Y [ 1 % 8 TS DO, 'l.il .I HITARN = -
S5 il 1IN 1 i
i HUEL L | ] [
Ll e a1 L SO B
= I “ 5 1 it b I i 1
I B i ]
; 4% [ pei f 4 ﬂ | i : ] l
i | | il ]! f
A v ] T B m— R U R— . S .
= ] | ] 1 O
> sl Ly LI I O RN 11 15 U ! i M}I l ALk ]
£ . L AT 11119 i o 1SRN
g T NSt TR }
= a5 A s e : JHH iy ! -
: NIRRT il | il |
8 ol RS 1 .- L
5 | | ' '
S 2 L R YR § A - f8 I .5 SR W SUNE Lis
: i | | !
w}-b-t—t II r-L-.'._.- 7 -... A I ,.1 5 RS [ ¥ S | == el H
2% 1 . i . i Ppmrenes LN
of ) i [ | |
s it et H — B T
A TR R (11N 1] il
& i i T30 i
1] HIKE N 1B A A
(&) l :_l g —‘-|- . . .Hﬁ_.- - E i :
-1 I . !.‘.F v i I - B R I - I -
oL HIIEE R , | !
106 [ [ C1 L [ 1]
GRAIM SIZE tH MILLIMETERS

i GRAVEL SAND i '

) CO_B_BLE_S coarsa | fine  lcasme  medam | fing i SILT OR CLAY
Specimen identification | Claasification W[ PRL P Cc Cu
°, MP.82 a0 | SANDY. CLAYEY SILT (ML) 37 | 25 12
2’ MP-95 4.0 SAND WITH CLAY {SC) 23 [ 16 8
Al MP-102 4.0 CLAYEY SAND (SC) 83 i 46 37
; ;

' # N |
Sgecimen Identificaton D100 | DeEQ D30 D10 %Gravel %Sand %St ¥Clay
e MP.82 40 . 75 ! . L 685
I MP.395 40 . 0076 ‘! 88
A WP-102 4975 a8
Geocon Consultants, Inc . GRAIN S'ZE_ Q.!%IMQ_N e
(7 1187 Annie Court. Suite B Projeci. Nevada Northern Railway
- Mincen. Nevada 80423
Telephone. 775.267 0568 Locaticn Northern NV
QEQCON gt z 07
G R Number RE402-08-0%




8 A7 T 5ty DG E IS 1 WALLR S DR RIS SAY e a0 D1 6307 < O O N VT e

80 : |
- lele | L~
S0 L A :
P /
L
3 40 o o -
) |~ .
e - . e e ]
R - pa s :
E ! o
0 : g ! -
LM 2 P | s |
S — & | & 1
[{] 20 40 60 €0 06U
L I_Oll ll'_l LIMIT
Specimen idenufication | LL[ PL! PI Finesl Classificavon ]
® MP - 40 40' 26 17, 9 5118ANDY LEAN CLAY(CL)
x MP .70 40| 38] 24 11] 31 cLAYEYSAND(sC) enn s
s MP .82 40| a7, 25 12| &7 SANDY,CLAYEY SILT (ML)
« MP-95 40! 23 15 sf 9 SAND WITH CLAY (SC)
i MP-102 40| 63] 46 17, 41 CLAYEY SAND (SC) ]
. : :
A o (P
1 g |
(s i i
L ima 1 I
o . | RN
| | 1
I T
_ S D
| A, TR
5 S i P
! |1 !
| e e - )
"""" T § b1
| i i
s S s e
( Geocon Consuftants:Inc . A_TTERBERG LIMITS' RESULTS
7 1167 Annie Court._ Suite B Project Mevada Northern Rarlway
Minden, Nevada 89423
Telephone 775 267 D5&d Lecaticn  MNotthern NY

Fax. 775.267.0720

Mumcer. R8£02-06-01




GEOCON (
1M TTAPINZALLOD )
2EOTEolhI AL SSNEIWTTE

»

L. A. Abraslon Test
A i Y/ L.
T /:::UQC Cort el ad /7] &J‘ e v 0b #: -?{‘?‘/OZ\- O‘é "Cf
Satw j‘/.(_.—/O{-_. Texind By: W atnel
ASTM C131 ASTM C535
Methcd: ¢ 529‘_'?’-/:; « TP-3o Method:
A. Criginal Sampla Wt.: ,‘S'crrcl A Original Somple Wt.;

W, After 104 Revolutiona: Wi After 200 Revolutiung:

Difference: (A - B)

*% Wear: L) % Wear A-B
A A
A. Original Sample Wi.: oo A, Original Sample Wo:
B. | ¥t After £30 Revolutions: | 2 5747 G. | Wt Aftar 1000 Revolutions:
|
Giffurence: (A - B) 374 Differance: (A - B)

% Wear: <AsS ! 21 \'?Z / % Wear : A;E
I

A

Remarks:




LM IR RAATSTD
JESTECHMC., CTONFLITANS

L. A, Abrasion ;l'est
4 m%r/-“w:/: ,)[;I;‘#,@/p r?;;u'/e,/'cerm/ Job#: L RYOZ-cb- !
S ___’_‘?7/5;' /VJQ Tentad By: ’p'"-:-

ASTM C131 P ASTM C525
Method:_#&A .;_C.;’Wi"“f M P95 Method:

Al iginal Sample Wt {‘," e A, Original Sampis Wt.;
g, | we. Aner 100 Revolutions: | 4729 B, | WL After 200 Raveluticns:
e . .
| ' !
Ditfermnce: (A - B) _:‘,{_' 2, Biffcronce: (A - 8) i
[==
. A-8 ~ €/ . A-B
% Wear: —— |-£.2 : / % Wear Y
A, Criginal Sumple Wt.; < e A, Original Sampie WL:
-~ e
B. | Wi, Aftec 560 Revolutions: _':;"r}\‘) ] 8. | VYA Aftar 1066 Revolutions:
Ditfurenca: (A - B} Diffaranco: (A - 8}
} 9% Weur ! —A;\L % Wear : =S
I i

Rentacks:




GEOCON

THSOAPORNTED

PN EAMTANT]

L. A, Abrasion Test

o Lkl flzrry Boilhomrtins_ 2402 -t -]

a7 ,/-—:-.”‘/ = Tested Gy: .
ASTM C131 ASTM C5235
-~ o
Method: & .'zcuaf(é:cf MP-8¢/ Method;
A, Qriginal Sample Wit.. S A. Original Sample Wrt.;
B. | Wt After 100 Ravolutions: | £/ 17 ::_Z'/ B. | WL After 200 Revolutions:
Difference: (A -8) | /2.5 1 Diffarence: (a - 8)
% Waor: A-B &2 7 *% Waar: SEIC,
¢ » \,‘. [ =Y L] - A
i
A. Orginal Sample We; SO A Driginal $ample Wr.:
an Py 5
[ iane: | = ! 4 H H
2. | Wt Aftor 500 Ravolutions: _5%‘1_/0 B. |'Wi After 1000 Revolutons
i i
bifference: (A - B) //éO Diffzrenca: (A - E) :
% Woar: A-B VT 22 tiwear: iEL .
o VIQar: —--T-——- o ’ A !
" A

Ramankes:




Proposal No. LR-06-56
September 26, 2006

Mr. Luke Papez

Project Associate

LS Power Development, LLC
523 Citadel Way

Reno, NV 89503

Subject:  NEVADA NORTHERN RAILWAY REHABILITATION
WHITE PINE AND ELKO COUNTIES, NEVADA
PROPOSAL FOR DESIGN-LEVEL
GEOTECHNICAL INVESTIGATION

Dear Mr. Papez:

In accordance with your request, we are pleased to present this proposal to perform a design-
level geotechnical investigation for your Nevada Northern Railway (NNR) Rehabilitation
Project. The project is tocated in White Pine and Elko Counties, Nevada and consists of
approximately 85 miles of existing alignment. At this time, we have completed the Phase I
Preliminary Geotechnical Investigation as outlined in our proposal dated August 4, 2006
(Proposal No. LR-06-44). The primary conclusions of our Phase I Preliminary Geotechnical
Investigation were:

¢ Materials previously referred to as “ballast” by other investigators are
actually “pit run” materials that are sub-rounded to angular and contain
excessive fines; therefore, they do not meet “ballast™ specifications.
¢ Native subgrade and embankment soils are predominantly fine-grained
varieties and are anticipated to have low support characteristics as
determined by the California Bearing Ratio (CBR) test.
« Ballast sections are likely to be relatively thick.
¢ Widening of the existing track bed, if required, will be relatively labor
intensive due to the need to key fills into the existing embankment, and
the logistics relating to mining or importation of suitable fill materials.
Existing pit run materials (including stockpiles) may be processed to be
used as subballast, or blended with native soils to improve the support
characteristics of native soils.

BACKGROUND

To aid in preparing this proposal, we have completed a Preliminary Geotechnical
Investigation (Phase I), discussed thc project with you and reviewed the following
documents:



o  Nevada Northern Railroad Project Engineering Study and Cost Estimate, R, L.
Banks & Associates, July 15, 2002

» Nevada Northern Railroad Track Evaluation, Railroad Industries Incorporated, April
19, 2004

o White Pine Energy Associates, LLC, 115 Mile Rehabilitation Study of the Nevada
Northern Railway, Rehabilitation Plan, Caldwell, Richards, Sorensen and Mountain
States Contracting, August 25, 2005

o Soils Report for White Pine County Area, Nevada, USDA,

o Soils Report for Elko County Area, Nevada, USDA,

¢ Bulletin 85, Geology and Mineral Resources of White Pine County, Nevada, Nevada
Bureau of Mines and Geology, 1976

o Bulletin 101, Geology of Elko County, Nevada, Nevada Bureau of Mines and
Geology, 1987

The rehabilitation project is necessary as part of the larger White Pine Energy Station
project. The project plan calls for the construction of a 1,600 Mega Watt pulverized coal-
fired electric generating facility. The rehabilitated railway will primarily be utilized for the
delivery of coal to the plant. Preliminary plans are for the railway to be upgraded to FRA
Class 3 Standards. Only minor changes to the railway grade and alignment are currently
planned with the exception of a new spur and related track at the plant site. Two 10,000
linear foot sidings are planned at the time of this proposal; one near Currie and one near
Cherrie Creek. Two alternative plant sites are being considered just north of the town of Mc
Gilt, Nevada (Mile posts MP-103 & MP-115). The preferred site is located at Mile Post 103
and is assumed to be the likely location.

SCOPE OF SERVICES

Based on the above discussion, we propose to complete the second Phase of geotechnical
investigation. Phase II would include testing and analysis to provide recommended ballast
sections, grading recommendations, identification of potential geologic hazards and related
mitigation recommendations, erosion control, concrete slabs-on-grade, earthwork
specification recommendations, and seismic hazards analysis.

We propose the following scope of services for Phase II:

Pre-Field Activities

¢ DPerform additional geologic literature review to aid in determining the geologic
conditions present along the existing alignment with emphasis on possible borrow
sources.

s Review available historical data on alignment improvements and maintenance records.
* Stake locations of proposed test pits in the field.

o Call Underground Service Alert at least 48 hours prior to field activities to obtain utility
clearances.

Proposal No. LR-06-56 -2. Septeinber 26, 2006



Field Investigation

The proposed field work is estimated to take approximately two weeks to complete.
Excavation is anticipated to be performed with a rubber-tired backhoe or tracked excavator

as necessary.

o Excavate backhoe test pits at approximately 20 locations along the existing
embankments. Field log the test pits and recover representative bulk samples for
gradation and engineering properties analysis including CBR.

¢ Excavate an additional 20 test pits along the proposed new siding alignments. Log and
sample test pits for additional analysis.

s Excavate 5 to 10 test pits in areas identified as possible borrow sources for preliminary
suitability evaluations.

¢ Representative samples from the exploration excavations will be submitted to our
geotechnical laboratory for testing.

Laboratory Testing Program

Subgrade classification tests will be run for the representative soils samples. Potential
borrow source samples will be tested for ballast and subballast properties.

We anticipate the following laboratory tests:

Native Soils

e Gradation, ASTM C117, C131, C136, C535, and D422
Moisture Content, ASTM 2216

Maximum Dry Density, ASTM D1557

California Bearing Ratio, ASTM D1883

Possible Ballast or Subballast

Gradation, ASTM C117, C131, C136, C535, and D422
Specific Gravity and Absorption, ASTM C127

Clay Lumps and Friable Particles, ASTM C142
Degradation, ASTM C535

Soundness (Sodium Sulfate}, ASTM C88

Flat and Elongated Particles US ACE CRD-C119-53

* & & & o

It should be noted that where gradation tests on potential ballast or subballast materials
indicate substantial variance from gradation requirements, the remaining tests will not be

performed.
Engineering Analysis/Report Preparation

We will analyze the field investigation and laboratory data and prepare a report summarizing
the suitability of native soils for use as borrow, recommended track section design (ballast
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section) and possible sources for borrow, subballast or ballast. Qur report will include (but
not be limited to} the following:

o Summary of published or unpublished data relating to generalized alignment geology and
soils distributions

o Preliminary identification of areas with potential geologic hazards including weak soils,

expansive or cotlapsible soils

Site plan showing the sample locations

Thickness measurement of the ballast at each sample location

Laboratory test result reports

Conclusions and recommendations regarding the following:

Track Section Design Alternatives

General Grading Recommendations for Embankment Construction/Modification

Existing Embankment Materials Handling and Use

Erosion Control Recommendations

Seismic Design Parameters
Geologic Hazards and Mitigation Alternatives

VVVVVY

Five bound copies of our report will be submitted to the client.
PROPOSED FEES AND CONDITIONS

We propose to perform the Phase II geotechnical investigation on a time and materials basis
not-to-exceed $71,000.00 in accordance with our current fee schedule. Any “extra work”
including mectings or other work outside this scope of work will be completed in accordance
with our current fee schedule. Written authorization will be required to exceed the amount
stated above, It is important to note, that at the time of this proposal no layout of the Plant
site was available and investigation relative to track structures at that location arc not
addressed under the scope of work presented herein,

Geocon can start the work immediately after authorization. It is assumed that the client will
provide a right of access, and any historic or current right-of-way, grading or other
improvement plans if available.

This fee is valid for a period of 60 days from the date of this proposal. Our services and any
additional services required will be provided in accordance with the enclosed 2006 Schedule
of Fees for Geotechnical & Materials Testing Services. A final invoice will be submitted
following delivery of the report. If unanticipated field conditions are encountered which
require an increase to the not-to-exceed amount, we will not proceed with a modified scope
of services amount without obtaining your verbal (and subsequent written) authorization.

EXECUTION OF CONTRACT

Please carefully review the contents of this proposal and the enclosed 2006 Schedule of Fees
for Geotechnical & Muaterials Testing Services and Terms for Geotechnical Engineering
Services (Terms). If they meet with your approval, execute both copies of the Terms and
return both copies to our office. We will then endorse the documents and return one fully
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executed copy to you. Alternatively, a contract of your choosing, which is mutually
acceptable to both parties can be substituted for Geocon’s contract.

LIMITATIONS

The proposed scope of services does not include the evaluation or identification of the
potential presence of corrosive or hazardous materials on the site. Construction testing and
observation is also excluded from this scope of work. We can provide a proposal for those
services when final plans arc completed.

Should you have any questions regarding this proposal, our schedule or if we may be of
further service, please conlact the undersigned at your convenience.

Sincerely,

GEOCON CONSULTANTS, INC.

Gary Luce, PE
Senior Engineer

(1) Addressee

Enclosures: 2004 Schedule of Fees for Geotechnical & Materials Testing Services
Terms for Geotechnical Engineering Services (2 copies)

Proposal No. LR-06-56 ' 5. September 26, 2006



APPENDIX E:

NRCG COST ESTIMATION / RAILROAD RESTORATION COST TABLES AND NOTES



TUOLLSPLEETS 1507 102{o1d 153 (BI0L
vO'BOS'S69'ES (%€) Aouabunuo)
80°89Z'058'621$ TeI0Mqns
00°000'S8.$ 00'000'SS.$ s1 i Jsmabeuey JUelo [
017 '30J0PIoM 'SPUeq ‘sdueInst] 00'000'008'ES 00'000'005'E$ s1 1 UONEZI[IqOWa( / UCHEZIIGON €2
1500 PA[[RISU] 1IIYSHIOM ,520UAJ, 0) 19JaY 00'000'L81% 00000'L8TS ST I SpIEnY AMED bd
00°0PFOISTS 00°02T'6SLS s1 z uotyezijeubis buissoln 1z
00°00T'LESS 00°00T'LESS $1 T yuamisoeiday barssor) 0z
00°00T'2S0T$ 000006 3Tl LIl peoifiey saeng 61
YESELSI0TS 00es suoL £€6'1L9 1seqeg dumg 8l
EUTESTELYIS 00°TZ$ suo[, £86'1L9 paImbay isefreq i
017 Iojeonddy reyouy “1ax1ds + 3ZINGON  00°Y98'92S'LYS 00'LLS 41 ZET'LI9 ey [[eisul ol
189YSNIOM  SHSAND, 01 19]9d 00 '005'SLYS 00'008'GLVS S t swatraoeiday uasnd sl
sybua [1e1 100] O SIUWNSSY PT'B9E09T'ES wees ed 29808 ftey pawnor ¥l
UG 3AUpP M3N 06°LETLFITS orzs B3 6GE'VEL sIoyouy yun &l
an 1ad saxds 9 '6ayi/0z1 @ mON SE6TLEVETS 076 SO 019’61 seyrds Al
$318[d aidg pas() SPUMSSY £T'BLI'6LE'9S LL8S e3 B6E'PEL sagd AL i
00'VOE'ERES 00°1L6'0¥S$ eg vz SI0 aLL Jnoumy, ot
9EISE'ITYS YOreLLIS el ¥ {Aefay) syinouin] 6
shurpis 2] 013500 00°SE0'S16S 00'558 41 LEY'9T [tey Guipts e 8
1500 uoNBdO[RY 183YsHIOM ,SOBUIPIS, 01 18J9Y 81°069'261$ 8L069'L6TS ST | ey buipig L
a1 ss010 Jod sbnid WBIT 76'ZBE'TANS 90°0$ Lx | 60L'6E0'E sbnid atL ]
an yuUnoj A1aaa ase(day - S3LL pas(] 19YSHIOM TONTPUCD 3L, O 19J3Y §8°LB0'ER9FIS 00'0s1$ e3 L98°16 uawsaerday atl autqutely [
199YSIOM ,[TRY, 03 1] §6'LZE'LITYES §6°LZELITYTS ST 1 Trey aururep] 14
A0 553001d ¥AAN 00'05Z'658 00'052'68$ g1 1 uoIsnoxd [eoliohaled £
00°000's¥Z$ 00°000's¥2$ $1 1 Suusambua papreiag z
oM WUsWbeURIN PR VAIN AMeunmy1d 00°000'TLS 00°000ZL$ s1 1 VdaN - J1om Arewrwmaid 1
310N oy sIE0L, | eoudun Tamp ALD  uondussaq WAL

AVININNS TUND OL LSO AYNN
UQ I3qUMN JqeL



S6°LZELTZ'PTS 9t'256'9¢ 6911

Ob'6ET'0SH'TS 75'868$ THE9T 1€1 Aefay / sbuIpts 10 aaes 0oL vdv qi 0L ¥'sel #'821

60'808'v98°21$ 75'868$ 8L LIEYT 1€l ajepnbry 1’29 Vv q[09 ¥'8el £99

81 6EE'6658 75'868$ 15229 1€l sbuiptg 10§ anes LT vdv q[ 06 £99 9'E9

128L8'GET6S 75'868$ 029101 £ ajepmbr i85 V4V q[ 09 99 561

LLZ9Y'L0Z$ 75868 95'0ET 1€1 sbuiptg 10§ aseg 1 vdy q1 S8 561 58l
150D [eHIA1e 1o, sbeuuo) relol [red joiubiam syreway (nnr) pbuaty adAy dN 'S dIN'N

A101UaAuU] [Ty SUIT UTRIAI
oM ] Iaqunp a[qeL



8L°069°L618 96622
00'8TIL$ 00°0S1$ BuissTiy [RUSIEIN JO %05 15e3 9z 851 101 MO KA
00°05L'9% 00°0S1$ 159 74 0051 uusy zozt
00°0Z¥'eS 00°0SI$ 'IM Al 092 sbuuds uem gL01
05'SPZ'TIS 00°0St$ 15e3 w 66VZ Hey 001
2/0WRA 00°0$ 00°0$ WM o (] Noary ALIoyD SE'TH
0S'vE96S 00°081$ 183 5S¢ WiZ Wa81) A1y SET6
00°0VZ'ES 00°0S1($ 19M o 0zL suaaI9 ¥08
05'220'6$ 00°0S1$ 1M €8 5002 anyson 17
LO'TES 198 79'868% MoRIL 34 M 1583 9z 8951 sumy TE9
1612248 75'8685 Buipis sury utey b | (43 8961 suInD £9
05'060'%$ 00°0SI$ BaM 51 606 yedzny 625
05'ETH'YS 00°0SI$ 1se3 91 £86 uapiep £[jog Sor
PRACERY 000S 00°0STS w3 0 0 Aooaq (3
da9y 0 00°0$ Te1qr 06 1weg A ziL 13yRYS 581
dasy 0 00°0$ eI qo6 we3 1% 0052 19Eqs S8l
dsay o 00°0$ T1e1 q( 06 1583 15 1808 1=3yeys S8l
$310N (odsaey]) 150D [eLIale 150D ¥Rq syrewey RoeiLjoepls  Auwedep qbua swreN wodatiy
Axoyuaau] [rey Hurpts

2aIY ], Iaqunpy a[qel,



L88'L6

0 SEEE %000 €L L'SEL ¥'821
192'98 SEEE  %00TE VS & TAl ovL
9v9'TY GEEE  %0S'TT §'SS 0L 581

saLL 9AORJe0 AMA/SILL % dANO3J2d  SIMN dN'S dN N
suonIpuo) aiy, ury urejy

Inoj IsquinN a[qel



Table Number Five

Culverts

Milepost Type Dia. or Dims, (In.) Length {F1} HRemarks Status CostLF Material Cost
501 Corrugated Metal Pipe 30 24 Doutble Barrel Replace $450.00 $10,800.00
5415  Triangulas Concrete 21175 24 Trinngular Replace $450.00 $10,800.00
58.6 Wooden Box Culvert 24x18 24 Potentially Triangula: Replace $450.00 $10.800.00
586 Triangular Concrete 2bdT.S 24 Replace $450.00 $10,800.00
5895  Triangulay Concrete 2428 4 Repluce $450.00 $10,800.00
€41 Concrete Box Culvert 36x96 20 Marginal $450.00 £9,000.00
64.8 Corrugated Metal Pipe 30 32 Deteriorating Replace $450.00 $14,400.00
807  Corrugated Metal Pipe 36 18 Replace $450.00 $8,100.00
80.9 Triangular Steel 21xX17.5 24 Replace $450.00 $10.800.00
83 Concrete Box Culvert 3696 18 Sidewnlls Deteriorating Marginal $450.00 $8,100.00
83.3 Conetete Box Culvert 4096 24 Ingide Detetiorating Marginal $450.00 $10,800.00
983  Castlron Pipe 5 24 Replace $450.00 $10.800.00
98.7 Corrugated Metal Pipe 6 30 Replace $450.00 $13.500.00
114.4 Conctete Box Culvert 362144 4 16" Wide Center Post - Duck Creek Marginal $§14,000.00 $336,000.00
407 Corrugated Metal Pipe 24 20 Parallel to Railroad Serviceable [}
559  Corrugaled Metal Pipe M 24 Serviceable ]
563 Corrugated Meta] Pipe T2 2% Double Barrel Serviceabla []
2] Concrete Box Culvert 62x124 20 Built 1916 Serviceable ]
58.6 Corrugated Metal Pipe 53x61 24 Serviceable 0
5865  Corrugated Metal Pipe S3x61 4 Elliptical Serviceable 0
589 Corrugated Metal Pipe 24 Elliptcal 38x%52 Serviceable 1]
589 Corrugated Metal Pipe 5331 24 Serviceable a
5305  Contrete Pipe 4 4 Three (3) 24" Pipes Serviceable L]
614 Steel Pipe 24 24 Serviceable L]
64.7 Corrugated Metal Pipe 25 Elliptcal. 28x36 Serviceable o
647  Corrugsted Metal Pipe 1 % Serviceshle 0
68.35  Corrugated Metal Pipe an 24 Serviceable 1]
&%1 Corrugated Metal Pipe 3% 24 Sarviceable 0
69.6  Corrugated Melal Pipe 24 24 Sepviceable 0
na Cormugated Metal Pipe 24 36 Remove Large Rock Serviceable 1]
T4 Commugated Metal Pipe 24 fr] Serviceable 0
722 Comrugated Metal Pipe 30 24 Servicrable 0
723 Comugated Metal Pipe 24 4 Serviceable [
732  Corrugated Metal Pips a2 28 Serviceable 0
752 Corrugated Metal Pipe 6 4 Serviceable 0
" Concrete Box Culvert I6x96 20 Serviceable []
e Concrete Box Culvert W24 24 Serviceable 0
Ti.8  Concrete Box Qulvert 36x96 4 Serviceable 0
e Concrete Box Culvert 36x97 24 Serviceable 0
786  Corrugated Metal Pips 24 24 Serviceable [}
B0O.S  Corrugated Metn| Pipe 8 4 Servicesble o
BLG Comugated Metal Pipe 24 24 Serviceable (1]
8165  Corrugated Metal Pipe 24 24 Serviceable o
8167  Comugated Metal Pipe 24 4 Serviceable )
ay Corrugated Metal Pipe 24 24 Serviceable o
a3 Concrete Box Culvert 36x96 24 Serviceable o
8335  Concrete Box Culvert 42x94 24 Serviceable a
837  Corrugated Metal Pipe 42 26 Serviceable 1]
837 Cormmugated Meual Pipe 42 24 Serviceable o
e Corrugated Metal Pipe 42 26 Serviceable [}
839 Cormugated Melal Pipe a0 4 Serviceable o
857 Cormugated Metal Pipe 24 28 Double Barrel Serviceable o
948 Corrugated Metal Pipe 24 24 Serviceable o
97.] Corrugated Metal Pipe 24 24 Serviceable [}
98.1 Cormmugated Metal Pipe 24 24 Serviceable o
%82  Corrugated Metal Pipe 24 24 Serviceshle L]
101.6 Cormrugated Melal Pipe 24 4 Serviceable 1]
106.8 Steel Pipe 24 24 Serviceable 1]
108.1 Cormugated Meta] Pipe 24 4 Serviceable 1}
10875  Comugated Metal Pipe 4 24 Serviceable [
1098  Comugated Metal Pipe 24 26 Serviceable [}
He6  Comugated Metal Pipe 24 24 Serviceable 0
108 Corrugated Metal Pipe | 24 Serviceable 1]
NLE Corrugated Metal Pipe 30 24 Serviceable [}
n? Cormugaied Metal Pipe 24 24 Serviceabls o
21 Carrugated Metal Pipe 24 24 Serviceable 1]
24 Corrugated Metal Pipe 30 24 Serviceable [}
125§  Steel Pipe 12 24 Serviceable L
n3 Corrugated Melal Pipe 24 24 Serviceable 1]
131 Commugated Metal Pipe 30 2 Serviceable [}
133 Corrugated Metal Pipe n 24 Serviceabls o
139 Comugated Metal Pipe 24 24 Serviceable [}
120.2  Comrugated Metal Pipe 18 40 Alsa under siding Serviceable [}
121 Corrugated Metal Pipe el 24 Serviceable L
1234  Concrete Pipe 25 kL] Double Barrel Serviceable 1]
Subtota] Cost: $475,500.00
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Milepast

19.5
28.6
49.6
56.9
63
63.1
74.4
80.4
81
817
101
106.3
106.8
107.3
107.6
109.3
111.4
14.2
114.8
nvra
128
128.1

Table Number Eight

Fences / Cattle Guards
Remarks QTyY Cost/Unit  Material Cost
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence 1 $8,500.00 $8,500.00
Fence 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard i $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence and Cattle Guard 1 $8,500.00 $8,500.00
Fence 1 $8,500.00 $8,500.00
Fence 1 $8,500.00 $8,500.00
Fence 1 $8,500.00 $8,500.00

3%
3%

$187,000.00



NEVADA NORTHERN RAILWAY REHABILITATION
DETAILED PRELIMINARY ENGINEERING MAPS

May 20, 2024

INTRODUCTION

FMW SOLUTIONS LLC d/b/a the NATIONAL RAIL CONSULTING GROUP (“NRCG”) was retained by the CITY
OF ELY (Nevada) and the NEVADA NORTHERN RAILWAY FOUNDATION (“Foundation”) to assist those clients
in determining the economic viability of returning the NEVADA NORTHERN RAILWAY (“NNRY”) to
operational condition (“NNRY Project”). This document includes detailed maps of the subject rail corridor as
it exists today to accompany a CRISI Grant application submission to the FEDERAL RAILROAD
ADMINISTRATION (“FRA”).

When surveyed and engineered in the early 1900s, the rail line was laid LEGEND
across the middle of two valleys in the “Great Basin” region of Nevada, a T cuiverts
region where precipitation flows neither to the Pacific nor the Adantic. This
high desert region is unique in the U.S., and it has the benefit of minimizing @ Mileposts
the size of flowing water to nothing more than creeks. The railroad is largely
tangent, with the only notable curvature occurring just south of Currie X Croasings
where the railroad navigates terrain between Steptoe and Goshute Valleys.

{:,” Switches
Likewise, given its remote location, there are very few grade crossings along )
the 116.9 mile corridor — each of the crossings present in the FRA Grade Track Centeriines
Crossing inventory are included in these maps — any additional s Maiin
undocumented crossings will be confirmed as part of final engineering and
properly documented. —=— Hiline
The LEGEND, at right, provides a guide to the maps. == McGill
Note that NRCG has included census tract boundaries that correspond with — Siding
the accompanying FRA CRISI Grant Application as it relates to the Climate
& Economic Justice Screening Tool (CEJST) and the FRA's Justice40 Rail up
Explorer Tool.

Census Tract Boundaries

ELTIw
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Map created by FMW Solutions LLC
dfbja National Rail Consulting Group
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Preliminary Engineering Drawing for

Program Maintenance

Nevada Northern Railway
CRISI Grant Scoping Maps




Fas
Lot

E; ol
e

dNOYO ONINSNOD dnoig Bupinsuo) ey reuonen efa/p sde Budoog Juel9 [SIHD
IVE TYNOILYN 2777 SUGHN|OS AL AQ palessd dew Aem|iey WIayLON epeAsN




g s ...__nmh._ :
0 499G _ = L
W o B TR , T Thuge’ 80
: ke ..wa”,-.-, : . . A : : .

. A/
" ....u....t}..
i

9€ 04 €€ dW.

T . — i SN D

dnoig) Bumynsuoy |Iey (euonep efa/p Qoz .—:@ECQ__< soueusiuep weiboid sdejy Buidoos Juels 1SIYD
.=<~_._<ZO_._.<Z 2711 suonn|os M4 A pereasd depy O 10} Bumelq Buuessuibul Aeunuaid Aemjiey UIBYLON epeAsN




L R3ys

o

.

: ..."... : ......” ..... AR ....“..”.... -

dnoig) Bunnsuos |iey jeucie efa/p QUE .——‘_UEC@_—( osueuauiel weibosy }= 18]

WA WNOLVN 71 SUoUNIOS MINS Ag paieasd dep 1o Buime.q Buusauibug Aeuwnalg Aemiey UWISYLION epeAsN




s Aoy SE .

ww .“mm;m

P A
e e T Iy L e -i = " = 2 - ot %
dNOEO ONUINSNOD ajueuaEW WeIloid sdejy Buidoos Juels |SIHD
IV TYNOLYN 17 SUoNN|OS A4 Ag paleais depy 10} Bumeiq Buussuibug Aeunuiaid Aem|iey UIBULION EpPRASN




JNO¥O ONILINSNOD dnai9 Buiynsuoy (iey [euonen efa/p sdej Buidods Juel9 [SIYD
UVY TYNOILYN 377 suennios MG Aq paieasd dew Aem|iey WsYHON BEpeASN




-

6 .—00;% _ ¥202/0Z/50

mr -

JNOES ONLTNSNOD dnoigy Buiynsuo?) ey [euoneN ejqjp wu:mmmuc_m_z Hm_mo.h.n_ . m.QmS_ wc_aoom WelS ISIHD
WY IVNOUYN 277 suonNioS MG AQ paleaso depy Joy Buime.g Bupsaubu3 Aleuiualg Aemjiey UIBYLION EPBASN




NICINSNOD
VA TYNOILVYN

ot

dnosg Bunjnsuoy |1ed [euoueN efafp
71 5U0IN0S ML AG pajeas depy

vZ0Z/02/S0

usgQ TALY

Rl 4._.- 3N

aaueusue welboly sdey Buidoas uels 1ISIHD
10) Buimeag Bunssuibug Aeuiwiaid Aem|iey UWSYUON eperaN

1

-
Ay
i
B

Ly o B




b TR o

—— e .

weo =Tl

Sl

. saurusuep Welbold sdepy Buidoas el 1Sy
1o} Bumelq Buusauibug Aleuiuaid Aem|iey UIBYLON epeAaN

dNOYO ONILINSNGD dnoig Bunnsuo)) ey [euonep efa/p _—<
.=<~_._<ZO_._.<2 2771 SUCNNIeS MW AQ peleesd dep :




ey Sl o

| ;,_,.,.,...

.. & 30 : souevalE weibold  Sdeyy BUI0OS JUBID SIND)
dnoag) Buninsuo? ey [euoueN efafp QUS .—C@ECD__< 103 Bumesg Buisauibul Aeuiwijald Aemjiey LIBYLION BpEASN

g -

m:Oumw_(....umJ__ﬂMﬂwN 77 SUONNIOS AW AQ PaIeeI depy




- “_.... i I ™

L% W T e > =9 A s K. i Romia
d Bus I f aaueuauiey welbol sdepy Burdoog e
il 7 S, _._Ew:or_zw__ﬂm.._oo __mm_mcw_wwu_uﬂm_ﬁ QUE ._.—hw_.h._—._m__< 10} Buimesg Buusauibu ﬁmc_E, m._a o 5 i
TV IYNOIVYN JT1SUenM0S MING A9 pal W 0} Buimesq Buusauibul Aleuiwaid Aem|iey UIBYLION EPEASN



Lel 129ys

S
v/ -

: e

dNO¥O ONITNSNOD 3\ 010 BunSUO) ey PUoHeN Sl doyy juswuBijy
AV VNOLVN 977 SUSHNIOS MINA AG palea:d dep .

B mams_ m&a.oom E...w.h.».u _m._m_o
Aemjiey LISYLION BpEASN

aoueusjuiep welbolg
10} Buimeaq Bupesuibuy Aleuluniald




Tl T n By e W

4! .me—._w il S A s

sk

T dnoI BYNSUOD) (12 FEUONEN e/ajp dow EoE:m__<
VY IVNOLVN 277 SUonnjos paW4 Aq peieasa dep =

malm_zl m:_noow..um_ﬁo. _.m_mo
1oj Buimel] Buuaaulbug Aeuunaig Aem|iey UISYLON BpeASN




)

€9 0109 dW -

ale). ) dnoig Bunsuo?) jiey [euonep ejalp .uo:m:mE_mS_ weiBoig sdepy mr.__.a.oww Emu._mv _.w._m.O
TIVA IYNOILYN 271 suonnog MmN Aq paiessa deyy 1o} Buimeq Buusauifuz Areuiwnaid ABM(IEY WIBULION EPEASN




vZ0G/0L/E0-

vk

dnaig Buninsuo jrey [euoneN efafp QU<< jusw :m__< soueusuiely wesBord  sdepy Buidods JueID ISIHD

IV IYNOIVN 277 SUCINIES AN AqQ paleals depy 0y Buime.q Bupssuibug Aeunudid Aem|ley UIBYLION BPRASN




H_.,.,P._ ..,.Mdﬁ,,.,
P SRR
WZ R /0%S0 S T
... . w:.

b, W

dNOYO ONIINSNOD dno1g BuyNsuoy ey BUONEN efa/p QU—Z .—CQE:Q_ \'4 | soueualuely weibold  sdep Budoos el [SIHD

VA WNOILVYN 17 suonnies MING Aq pajeasd depy Joy Buime . BuisasuBug Areuiwlpig Aem|iey UIBYUON EPEASN




1 .m.:.lar.un...
=

© yzoz/oz/so

69 ©1 99 dW

dnosg Buynsuoz) (Iey [BuoleN efgfp QUE .—C@ECQ__< saueusjuel weibold mam__.z Buidoog Juels) |SIHD

IV IVNOLUVYN 377 SUONNS MINA AQ paieaso dep loj Buimel] Bunaauibug Leuiunsid Aemjiey WSYLON EpeAsN










it

weo

dNOID ONILINSNOD dnoug Burynsuoy |iey leuohep e/afp aoueuRIUIe weiboig sdepy Buidoog el [S1HD
VY IYNOILVYN O suounios M Aq pajeasd depy Jog Bumelq BupsauBus Aeusid Kemjiey UISULION EpEASN




e _"‘” RN

(A iy

e LU rﬁ;&'ﬁ.-.
e f?f‘! I

i

NATIONAL RAIL
CONSULTING GROUP

Y

.':_r ,Er-r:.r‘._} H{;}f

i H

Map created by FMW Solutions LLC
dfbfa National Rail Consulting Group

Lo

024

-05/20/2
- 'r'_p_,!":' i

R

e

i &I'—‘r"

o]
=
E
o
£
=
D
<

Preliminary Engineering Drawing for

Program Maintenance

Nevada Northern Railway
CRIS| Grant Scoping Maps
MP 70 to 71




¥20e/0T/S0

&= .m_.._..

d Buiynsuo?) ey jeuonep efa/p -) — | mocmcwuc_m_z Em._mo._m 3
A_:Oum_v%xl__&ﬁwﬂm‘vu o.H_J_LWco“_%___M,m,_ Bos__,“_ Aq pajeasn depy QU .—:@ECO _< Joj Guimelg Buusauibug Aleunuaid >m_s__mm WIRYHON EpeAasN




W@N* omr_m 3

e 520

oy

L2

___w_mwoﬁmh.mz

= ke LAl

moc.mc&c_m_z E.m_mmhn_ sdely Buidoos uels ISIHD
vy TVNOLLYN O suopnios ML Aq paiesso dey 10} Buimel Buusauibug Aleuiwaig AEM{IEY UISULION EPEAdN




1z $89Yys

dnaugy Bunnsuoy) |1ey jeuonep efafp
VY WWNOILVYN D777 3u0NN|og ML Ag pajeaid depy Joj Buimeig Buussuibug Aeuiuiaid Aemjiey UISYUON EpeAsN




T

_a.
VLC A32YS

dnaugy Buynsuos ey [euonen efap aoueuuiep weibold sdepy Buidoog WeIS) ISIHD
TV TVNOLVYN 77 SUONN|ICS MIAA AqQ paleasd depy Jo) Buimel g BupssuiBug Leuiunaid Aem|iey UIBYUON epeAaN




SIS
TAARCE LN 7202/08/50%

# P
i
o

! v . dnaug) m_..,.:_.:mcoo ey jeuoiieN efqfp P_OE—._Q_ asueuauiepy wesbold 215 |SIHD
%Ouw_wxﬂwd“wﬂ_pwu 271 suonnog MIN- Aq pateasd de QUE .— ._< 10} Buimelg Buueaubul Aleuunid Aem|ley UIBYLION eperaN




£¢ 193YyS ¥202/02/$0

L8 o178 dW

T ———" soueuaIE WesBolg S} BUIC0DS JUBLD) (SO
IVH IYNOLVN 77 SUONNIOS AN AQ pareasd depy Joj Buime.q Bupssuibug Aeurulisid Aem|iey UIBYLION EPEADN




“EpZ0Z/02/50

...__..._. =

oororﬂ 8 A_E

..-.....-..,.1.-

ANO¥O ONILINENOD dnoig Buynsuo?) ey |euchien efa/p n_UE . .—C@EC|O.__< aJueuajuiepy weibold mams_ mc_n_oom WIS ISIHD

TVE IWYNOUYN 2771 suanniog M Aq peleass dew 1o} Buimes Buussubug Aleuiunald Aem|IEY UIBYLION BpEASN




GC 19345 S o
- }_Em.Ox r.,..ﬂ

€6 °1 06 dW

JNOUO ONUTNSNOD o %20 Bunnsuod ey _mco_mz efafp QOE ._COE:@|__< aoueuajuiei weiboid sdepy Buidooas wess |SIHD

S e AT

VY IYNOILYN 077 5uennIoS MINS Aq paieaio depy 1o} Buwerq Bupesubul Aeuiwialg AeMm|IBY UIBYLION BPBASN










-

4dNOYD ONUINSNOD dnoig BurynsuoD |iey jeucien efq mu:m:.m sdeyy Buidoo
IVE TVNOILYN 2771 SUCNNIOS AMIW4 AQ paleasd depy 10} Buimelaq Buusaubug AleuiuBid Aem|ley LIsHON epeAsN




Q¢ 12348 T vZ0Z/02/0 2

we'o S2°0

96 % €6°dW

ANOEO ONILINSNOD dnous) Buynsuos 18y [ruoeN efaip . mu:m:mE_.mE weiboly .mn_m_z Buidoas uels) ISIYD
IVE IYNOIVN 277 suoinios MINA Aq paleald dejy 10} Bumesq BupssuiBug Aleunuaid Aemjiey UIBYLION EPEASN




L& 133YS§

66 0196 dW._

dNORD ONILINSNOD dnougy Buinsuo? 12y |euonep efaip aoueuajuep welboly sdepy ac_aomm E.m.h.o _m_m.o
TVY IWWNOLVYN 71 suannjos M4 Ag pajeao depy Jo4 Bumeaq Buissuibug Aleuiwiblg Aemjiey WIBYLION BpRASN




8¢ 1993YS ¥202/02/50

20101 66 dW

JNOEO SNUTNSNOD dnosg Bunynsuoy) ey (euonep efafp QUE .—:QECQ__< asueuzuew weibold sdejy Buidoog el _wu_m_O

IVH TYNOLUVN D71 SUCHN|OS MING A pajeand dey 10} Bume. g Buusauibug Aleuiwjald Aem|iEy WIBYLION EPEASN




.

V8¢ 1234S & . S Eoﬁ%\&c

__.o_ o1 001 dW

JNOEO ONILTNSNOD dnoig a.“__.g_:m:ouo ey [eucne efafp QUE .—COECQ__< saueusuepy weiboid |mm_.m—2 Buidoas el ISIHD

IV WNOLVYN 2T SUCIINOS MINS AQ paleass depy oy Buimeag Bupesubuy AleulunBid ABM|IBY UISYLION BPBASN




ON ._.00—._m ¥202/02/50

A_.m Em.n.a
Tt

GOl ©+ 201 dW

JNOEO ONILINSNCD dnaig) Bunynsuo) riey [BUCHEN Bfa/p QU—Z .—CQECW__< soueusuiely weiboly  sdepy Buidodg uels IS0

WA IVNOILLYN DT1SU0NNOS M Ag pajeasd dew Joy Bumelq Bupasuibug Aeuundl g Aemjiey UISULION epeAaN




Oﬂ ._mmr_m | . ¥202/02/50

80L O SOL dW

mo:m.cmE_m_z weiBoid sdejy Buidoos Jueid) 514D
o) Buimesq Buusaubul Aleuupid Aem|iey UIDYUON BPEASN

M_WOMO OZEDWZOU n_..Eoacz_sm:oo__mm_mco_ﬁz&Qﬁ QUE u QECQ_ _<
TV TYNOILYN 277 SUOINIOS MINS Aq pelesud depy .




T -

2(02/50, ¥

Y . < 80L° /0L dW
[ . e i "., .r... 2 ....Fl.r.rll._-...hll......ul B
._:OxOOZEszOU _acoo__mm_mco_ﬁz&au QUE .—C&ECQ;( mo:m:mEmmEEEmea mamEmc_aoomEEo_m_mo

TV IVNOLUYN 77 suonnjos M4 Aq pajead dey 10} Bume.q Buueauwbug Aeuiuialg Rem|iey UIBYLION EPEASN




L€ 199Y4S

dNOYS ONIINSNOD
VY TVNOUVN

dnosgy Bumnsuog |leY [euonen efqfp
77 suoUNIOS MINAH Aq pajeasd depy

¥Z0z/02/50

dow jusawubijy

e
o z.f « }“_.u“
L

s

]

i 111-9H 801 dW

soueusiuiey wesBaid  sdepy Buidods el iSO
loj Buimerg Buussuibug Aeuwald Aemjiey UISULION EpeADN




t202/02/50

PLL oL AW

L5

, P e )

JdNOAD DNILTNSNOD P %Eo mc_garoo (1ey |leuonen efa/p aoueuauRp WeIB0Ig sdejy Buidoos Juels) SIND
AA IVNOUYN 277 suonnog pmnd Aq pajeand depy QUE hC@ECQ_—< 10) Bume.q Bupssuibul Aleunusld Aemjiey WIBYUON EpeAaN










so  §Z'0

Z

LLL O 7Ll N

4N10¥0 ONITNSNCD An0I9 BuiInsuog €y [BUONEN efa/p QUE juawubi _< " soueuauE/yweBoly  sdlepy Buidoos JUBLD SO

WA WNOLVYN 2771 suonnios g Aq pajean depy Joy Buimesq Bupsauibug Aeuiw@id AemjieY LIBYUON EpeASN




e 994§ ¥202/02/50

OCL O /1L dW |

dNO¥o Oz_.._ﬂszu dnoig Buynsuo) (iey jleuonen efafp QUE .—COE:O__< soueusjulepy weiboid mam.z Buidoog Ul ISIHD

VA IYNOILYN 71 suoNnoS MiA A paieasd dep loj Bumelq Bupasuibug Aeununarg fem|ley UIBYLION epeAaN




<Qm }99 _-_W ¥202/02/50

LZL S+ 0Cl dW

LDOM_O m.vz_».._DmZOU dnoig) Bunmsuoy pey [eusien efa/p . QUE .—C@ECQ-—< asueusyuiepy weiboid sdepy Buidoas JuesD ISIHD

TVY TYNOLLYN 771 suonnjos WA Aq pajeaud dey Joj Buimelg Guuasubug Aeuiwijaig Aem|iey UIBULION EpeASN




PCL XL error

Subsystem:

Error:
Operator:

Position:

IMAGE
ExtraData
Readlmage

862466






UsDoT

Girade

Crossing

Inventory =

Proposed Improvement

Rail Operator

Railroad Owner

RR NP

latitude

Longitude

855858G New timbers, new signage NNRY/GBNR City/Fndn 18.5 40.85374 |-114.44405
855859N New timbers, new signage NNRY/GBNR City/Fndn 18.7 40.83979 |-114.44737
[New timbers, new signage NNRY/GBNR City/Fndn 19.5
INew timbers, new signage NNRY/GBNR City/Fndn 25.8
855860H INew timbers, new signage NNRY/GBNR City/Fndn 30.85 40.67919 |-114.48564
[New timbers, new signage NNRY/GBNR City/Fndn 34.3
New timbers, new signage NNRY/GBNR City/Fndn 39.8
|New timbers, new signage NNRY/GBNR City/Fndn 40.4
855861P INew timbers, new signage NNRY/GBNR City/Fndn 40.74 40.54345 | -114.537
855862W INew timbers, new signage NNRY/GBNR City/Fndn 48.96 40.40109 {-114.66069
INew timbers, new signage NNRY/GBNR City/Fndn 52.5
855863D INcw timbers, new signage NNRY/GBNR City/Fndn 58.59 40.35357 |-114.69298
855864K INew timbers, new signage NNRY/GBNR City/Fndn 60.85 40.32742 |-114.71501
8558658 [new timbers, new signage NNRY/GBNR City/Fndn 62.2 40.29661 |-114.73749
855867F New timbers, new signage NNRY/GBNR City/Fadn 63.02 40.26666 |-114.74778
855866Y JConcrete Panels, Signalization NNRY/GBNR City/Fndn 63.07 40.2664 |-114.74789
INcw timbers, new signage NNRY/GBNR City/Fadn 64.07
855868M [New timbers, new signage NNRY/GBNR City/Fndn 65.75 40.23865 | -114.7366
New timbers, new signage NNRY/GBNR City/Fndn 67.3
New timbers, new signage NNRY/GBNR City/Fndn 71.02
New timbers, new signage NNRY/GBNR City/Fndn 80.9
855869U New timbers, new signage NNRY/GBNR City/Fndn 81.07 40.02822 | -114.7518
855870N New timbers, new signage NNRY/GBNR City/Fndn 81.96 40.01608 {-114.75575
New timbers, new signage NNRY/GBNR City/Fndn 87.1
855871V Repave (Asphalt), new signage NNRY/GBNR City/Fndn 91.2 39.82284 [-114.82351
New timbers, new signage NNRY/GBNR City/Fndn 94 4
855872C Repave (Asphalt), new signage NNRY/GBNR City/Fadn 96.3 39.82045 |-114.82868
New timbers, new signage NNRY/GBNR City/Fndn 106.7
855873) Repave (Asphalt), new signage NNRY/GBNR City/Fndn 108.04 39.65509 |-114.80049
855874R New timbers, new signage NNRY/GBNR City/Fndn 110.68 39.61943 |-114.81987
New timbers, new signage NNRY/GBNR City/Fndn 113.5
New timbers, new signage NNRY/GBNR City/Fndn 114.2
New timbers, new signage NNRY/GBNR City/Fndn 117.1
855875X New timbers, new signage NNRY/GBNR City/Fndn 118.59 39.50962 |-114.83266
New timbers, new signage NNRY/GBNR City/Fndn 120.5
New timbers, new signage NNRY/GBNR City/Fndn 121.1
855876E New timbers, new signage NNRY/GBNR City/Fndn 123.11 39.4445 |-114.82637
New timbers, new signage NNRY/GBNR City/Fndn 127.6
855877L New timbers, new signage NNRY/GBNR City/Fndn 128.02 39.37807 |-114.80313
855878T Confirm Signalization NNRY/GBNR City/Fndn 129.13 39.36231 |-114.79852







