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Appendix S
Roadway and Railway Design Standards

1. Roadway Design Criteria

1.1 Constraints
A typical cross section for nderpass roadway with frontage roads on both
sides of the street 's <~ wn « rigure 1. The elements that take up horizontal
space consist of:
Sidewaiks and p>destrian walkways
Frontage roads
Shoulders, medians and setbacks to obstructions

Underpass lanes
Structural elements

Figure 1 Typical Underpass Section
Right of Way Width
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The minimum dimensions required for the various elements are based on current
engineering design criteria and standards, engineering judgment and regulatory
requirements. Current practice provides lateral clearances to obstructions to allow
shy-away, 1com for persons to open car doors on the passenger side if a vehicle is
stalled, and similar needs. The following section discusses design standards.

1.2 Design Criteria and Standards

1.2.1 General

The City of Reno, Department of Public Works, Engineering Division, Public
Works Design Manual states that the design of all streets and related
improvements shall conform to the following publications:

e Guidelines for Major Urban Street Design, published by the Institute of
Transportation Engineers (ITE)

e A Policy on Geometric Design of Highways and Streets, published by the
American Association of State Highway and Transportation Officials
(AASHTO)

The more restrictive standard shall prevail for design.

The standards listed ir the Public Works Design Manual deal principally with
subdivision streets. The City of Reno does not have specific design guidelines or
criteria for grade separations or underpasses. Specific standards for the
underpasses are based on published criteria as described below.

1.2.2 Street Classifications

Street design standards vary according to the type of roadway, which is a function
of the type of traffic it carries. The City of Reno Master Plan classifies the streets
in the downtown area as follows:

Mi ia]
Arlington Avenue
Center Street
Evans Avenue
Keystone Avenue
Lake Street

Siecrra Street
Sutro Street

Collector

Ralston Street
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The classification of Virginia Street through the downtown area is not clear. Other
streets are not listed, and are presumed to be local.

1.2.3 Lateral Clearance

One of the elements in an underpass that is not present in at-grade streets is lateral
clearance to the obstruction between the underpass and the frontage roadway.
This lateral obstruction becomes a vertical wall as the underpass road descends
below the track. On the frontage road, the obstruction normally extends three or
four feet above the pavement. Curbs are usually constructed adjacent to these
obstructions to prevent vehicles from contacting them. A related roadway
element is the Jateral clearance for oncoming traffic to the beginning of the lateral
obstruction.

Current roadway design standards require lateral clearances between the edges of
traveled ways and lateral obstructions for a variety of reasons related to safety.
The ITE publication referenced above states that with barrier curbing, a minimum
of 1.5 feet, with 3 ft desirable, should be provided from face or curb to edge of
obstruction. If mountable curbing is used, a2 minimum of 7 ft should be used.
With respect to curb, the publication states, “Most drivers will shy 3 or more feet
away from a typical 6 to 8 inch barrier curb on the right unless forced by heavy
traffic to ride closer.” Therefore, lane widths need to be increased in situations
where a barrier curb is next to an edge of traveled way.

AASHTO design guidelines state that a minimum usable shoulder width of 2 ft
should be considered for tiie lowest-type highway, and a 6- or 8-ft width would be
preferable. AASHTO recommends a minimum shoulder width of 4 ft be provided
from the edge of traveled way to any barrier.

Based on these publications and the experience of the consultant, a minimum
width of 6 ft between the edges of traveled ways and the vertical faces of the
underpass walls is recommended. On the frontage road side, a minimum width of
1.5 feet behind the back of the curb, or 2 ft from the face of the curb, is
recommended.

1.2.4 Impact Attenuators

A wider space is required at the beginning of the obstruction, as drivers tend to
shy further away from an isolated object in the road than from a :ontinuous wall.
A crash cushion, or impact attenuator, must be provided ahead of the obstruction.
If the frontage roadway is sufficiently wide, the additional space can probably be
obtained by eliminating parking in the vicinity of the crash cuslion. Otherwise,
greater roadway width will be needed.
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1.2.5 Roadway Widths

Roadway widths for the one-way frontage roads adjacent to the underpasses need
to provide for traffic movement, emergency access and parking and access to
property. The City of Reno Public Works Design Manual requires a2 minimum
roadway width of 20 feet for emergency access. it is not clear whether this
dimension allows parking.

For the underpass roadway, standard lane widths of 12 ft are desirable. For low
volume, low speed roads with little truck traffic, 11 ft or even 10 ft lanes are
allowed by both the ITE and AASHTO publications for certain configurations.
Eleven foot lanes could be acceptable for one-way traffic, but 12 foot wide lanes
are recommended for opposing traffic. Lanes adjacent to curbs or opposing traffic
should have additional width to accommodate drivers shying away from the edges
of the lanes. The City of Reno Standard Details for Public Works Construction
shows a minimum roadway width (traveled way plus shoulders) of 36 ft between
faces of curbs for a local road, which is the lowest type of street classification.
Roadway widths for higher street classifications are greater.

Some type of median in the underpass roadway is desirable. The median could be
a wide painted stripe on low volume local roads, essentially providing the
desirable shy-away clearance. On higher volume roads, a median should consist
of curbs and gutters. On multi-lane arterials, a median barrier is desirable,
especially if center piers are needed for the structure.

1.2.6 Sidewalks and Pedestrian Underpasses

The ITE publication states that the width of a sidewalk should be related to the
street type and frequency of use. A minimum width of 4 ft and a desirable width
of 5 ft is stated. A 6 ft wide walk should be provided along streets with frequent
pedestrian use. ADA regulations require an absolute minimum width of 5 ft to
allow two wheelchairs to pass each other. Reno’s standard width for sidewalks is
5 ft from back of curb, with a 0.5 ft buffer between the edge of the sidewalk and
the property line for arterial and commercial collector streets; for residential
collector and local streets, the minimum sidewalk width is 4 ft. Many of the
existing sidewalks in the downtown area are significantly wider than these
minimum values.

Wider sidewalks should be provided for underpasses to increase visibility and
safety. We recommend a minimum width of 8 ft for an underpass pedestrian
walkway, preferably wider if only one walkway is provided or in streets with
heavy pedestrian traffic in the downtown area.

1.2.7 Grades

The City of Reno Public Works Design Manual allows a maximum grade of 6%
on commercial collector, arterial and expressway streets. Grades of up to 10%
with a northern exposure and 12% on a southern exposure are permitted on
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residential cciiccior and local streets. These steep grades are limited to short
distances. Th: I F publication recommends a maximum grade of 8% on low
speed (30 mph) roads in flat terrain. AASHTO suggests maximum grades of 8%
for local streets in commercial and industrial areas, 9% for low speed urban
collectors in level terrain, and 6 - 8% for urban arterials in level terrain.

An underpass roadway will normally consist of a series of reversing vertical
curves. with the maximum grade extending for a very short horizontal distance.
Based on a review of previous studies, it appears that an 8% maximum grade is
reasonable for the underpasses.

1.2.8 Vertical Clearance

AASHTO recommends a minimum vertical clearance of 14 ft, plus up to 6 inches
for resurfacing, on local urban and urban collector streets. For urban arterial
streets. a minimum vertical clearance of 16 ft, plus up to 6 inches for resurfacing,
is recommended. ITE recommends a minimum vertical clearance of 14.3 ft, but
not less than 1.3 ft higher than local state law. Maximum permissible height of a
vehicle load per Nevada statutes is 14 ft."! On this basis, the minimum vertical
clearance in accordance with the ITE publication would be 15.3 ft.

1.3 Minimum Street Widths

Item

Sidewalk

Frontage Road

Retaining Wall & Curb
Pedestrian Walkway
Underpass Roadway Shoulder
Underpass Travel Way
Median

Underpass Travel Way
Underpass Roadway Shoulder
Retaining Wall and Curb
Frontage Road

Sidewalk

Total

Using the widths of elements described in Section 1.2, Design Criteria and
Standards, the minimum total right-of-way width for a two-lane underpass is:

—_— NN WO = )= O\ WD

The required right-of-way width is greater than the typical 80-ft width of the
existing streets. For multi-lane underpasses the width would increase a minimum

! Maximum permissible height of a load of baled hay is 15 ft.
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of 24 ft for two additional lanes, plus a minimum of 4 ft if a raised median is
provided. The total right-of-way would be 132 ft. If 12 ft wide sidewalks are
provided, the width will increase to 144 ft. If pedesirian walkways are provided
on both sides of the street, then the total width for a four-lane urderpass would be
152 ft. This is almost twice the width of the existing street rights of way. This
means that underpasses meeting current design practices cannot be constructed
without proper.y acquisition.

Reductions in the required rights of way for streets are possible to some extent if
the City is willing to waive certain of its standards. Alternatively, eliminating a
frontage road on one side of a street would significantly reduce the required
width. However, impacts to property due to loss of access would have to be
evaluated with such a roadway configuration.

2. Railway Design Criteria

2.1 General

Each railroad has its own standards and criteria for railroad design and
construction.  Minimum standards for some aspects of railroad design are
established by regulatory agencies, such as the Federal Railroad Administration
(FRA) or the Nevada Public Service Commission (PSC). Some elements of
railroad engineering are contained in the Manual for Railway Engineering,
published by the American Railway Engineering Association (AREA). Railroad
standards typically exceed regulatory minimums. UP design criteria and
standards are contained in a number of documents.

2.2 Design Criteria and Standards

2.2.1 Horizontal Clearance and Track Spacing

UP Engineering Standard Page 0001-A shows a standard spacing of 20 ft
(centerline to centerline) for two tracks, with a minimum of 15 ft. Standard
roadbed width for ballasted track is 15 ft from track centerlines. PSC Article
705.060 requires a minimum track spacing of 14 ft.

Where an off-track roadway is to be provided, the subgrade width is to be
increased by ¢ ft. Drawing No. 82495 shows minimum clearance to bridge piers
of highway and street overpasses as 18 ft with no maintenance road, and 23 ft
with a maintenance road. Where snow plows are operated, minimum side
clearance 1s to be 20 ft.

Based on these figures, the minimum interior width of a depressed railway would
be:
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Item

Dinasslen. 08

Side clearance, no maintenance road 20

Track spacing 15

Side clearance with maintenance road 23

Total

58

This width is greater than the 54 ft R/W width through downtown Reno.

2.2.2 Vertical Clearance

Minimum vertical clearance under highway overpasses per UP DWG 82495 is 23
ft above top of rail. PSC Article 705.190 also requires a minimum vertical
clearance of 23 ft at time of installation.

2.2.3 Grade

Maximum grades on railroads are much lower than on streets and highways.
Maximum grade on a particular segment of railroad track is established by the
railroad on the basis of several factors involving economic tradeoffs. Every track
segment or subdivision on a railroad has what is known as a ruling grade, which is
the maximum grade over the length of a train. The ruling grade determines the
number of locomotives that are needed to pull a train of a certain length. UP has
stated that the present ruling grade between Sparks, Nevada and Truckee,
California is 1%, although track charts indicate segments of steeper grades. UP
has established the maximum grade for improvements through Reno at 1.0%.
This maximum grade applies to tangent, or straight, track. The maximum grade
needs to be compensated, or decreased, on curved track. The AREA standard for
compensating grades is 0.04% per degree of curve. (Degree of curve refers to the
central angle of a curved 100 ft-long length of track. A one degree curve has a
radius of approximately 5,730 feet.)

2.2.4 Vertical Curvature

Vertical curves on a railroad are much flatter than on highways. UP document
No. CE-79-187-TG establishes maximum rates of curvature on main line tracks at
0.06% per 100-ft station on sag curves, and 0.10% per station on crest curves.
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Appendix T
PUBLIC GRADE CROSSING CHARACTERISTICS




Crystal Park Road

CHARACTERISTICS

¢  Land Use
( North of Tracks )

NW = Industrial

NE = Rural

Street Details
Truckee River
Crossing = nl/a

1-80 Freeway:
» Crossing = n/a
« Connection = n/a

Traffic Count ( ADT)
= 175 vehicles

¢ Land Use
( South of Tracks )

SW = Rural

SE = Rural

Key Considerations Regarding Highway/Rail Grade Separation:

- Low Traffic
- Not proximate to Downtown Area




Bridge Street

( North of Tracks )
NW = Rural/
Residential

NE = Rural/
Commercial

Street Details
Truckee River
Crossing = n/a

i1-80 Freeway:
« Crossing = nl/a
» Connection = n/a

Traffic Count ( ADT)
= 650 vehicles

¢ Land Use
( South of Tracks )

SW = Rural/
Residential

SE = Rural/
Residential

Key Considerations Regarding Highway/Rail Grade Separation:

- Low Traffic
- Not proximate to Downtown Area




Mogul Road (west)

CHARACTERISTICS

=

& Land Use
( North of Tracks )

NW = Rural

NE = Rural

Street Details
Truckee River
Crosg'ng = n/a

1-80 Freeway:
» Crossing = ni/a
« Connection = n/a

Traffic Count ( ADT)
= 60 vehicles

& Land Use
( South of Tracks )

SW = Rural/
Residential

SE = Rural

Key Consideraticns Regarding Highway/Rail Grade Separation:

- Low Traffic
- Not proximate to Downtown Area




Mogul Road (east)

CHARACTERISTICS

& Land Use
( North of Tracks )

NW = Rural

NE = Rural

Street Details |
Truckee River
Crossing = nia

1-80 Freeway:
» Crossing = nia
« Connection = n/a

Traffic Count ( ADT)
= 60 vehicles

¢ Land Use
( South of Tracks )

SW = Rural

SE = Rural

Key Considerations Regarding Highway/Rail Grade Separation:

- Low Traffic
- Not proximate to Downtown Area




Woodland Averiue

CHARACTERISTICS

& Land Use
( North of Tracks )

NW = Rural/
Commercial

NE = Rural

Street Details
Truckee River
Crossing = No

1-80 Freeway:
» Crossing = No
» Connection = No

Traffic Count ( ADT )
= 1500 vehicles

¢ Land Use
( South of Tracks )

SW = Distribution
and Warehousing

SE = Distribution
and Warehousing

Key Considerations Regarding Highway/Rail Grade Separation:

- Low Traffic
- Not proximate to Downtown Area




Del Curto Drive

CHARACTERISTICS

& Land Use
( North of Tracks )

NW = Rural

NE = Rural

Street Details
Truckee River
Crossing = No

1-80 Freeway:
 Crossing = No
« Connection = No

Traffic Count ( ADT )
=130 vehicles

¢ Land Use
( South of Tracks )

SW = Rural/
Residential

SE = Rural/
Residential

Key Considerations Regarding Highway/Rail Grade Separation:

- Low Traffic
- Not proximate to Downtown Area




Keystone Avenue

CHARACTERISTICS

e

C—— . = [ 3 & Land Use
' ,‘@ __ L Th ( North of Tracks )

Instantly '0&
umy ?
4 NW = Commercial
( Burger King )

NE = Downtown/

Industrial
( Reno Iron Works )

Street Details
Truckee River
Crossing = Yes

1-80 Freeway:
» Crossing = Yes
« Connection= Yes

Traffic Count ( ADT)
= 22,100 vehicles

& Land Use
( South of Tracks )

SW = Commercial
( Northwest Builders
Supply )

SE = Downtown/
Industrial

Key Considerations Regarding Highway/Rail Grade Separation:

- High Traffic

- River Crossing

- Freeway Crossing

- Freeway Connection




Vine Street

CHARACTERISTICS

¢ Land Use
( North of Tracks )

NW = Downtown/
Industrial

NE = Downtown/
Industrial

Street Details
Truckee River
Crossing = No

1-80 Freeway:
« Crossing= Yes
« Connection = No

Traffic Count ( ADT)
= 4,185 vehicles

¢ Land Use
( South of Tracks )

SW = Downtown/

Industrial

SE = Vacant
Lot

Key Considerations Regarding Highway/Rail Grade Separation:

- Low Traffic




Washington Street

CHARACTERISTICS

¢ Land Use
( North of Tracks )

NW = Downtown/
Industrial

NE = Downtown/
Residential

Street Details
Truckee River
Crossing = No

1-80 Freeway:
» Crossing= Yes
» Connection = No

Traffic Count ( ADT)
= 1,875 vehicles

¢ Land Use
( South of Tracks )

SW = Downtown/
Commercial

SE = Vacant
Lot

Key Considerations Regarding Highway/Rail Grade Separation:

- Low Traffic




Ralston Street

CHARACTERISTICS

& Land Use
( North of Tracks )

NW = Downtown/
Residential

NE = Downtown/

Tourist Commercial
( Sands Casino)

Street Details
Truckee River
Crossing = No

1-80 Freeway:
» Crossing = Yes
« Connection= No

Traffic Count ( ADT)
= 3,785 vehicles

¢ Land Use
( South of Tracks )

SW = Vacant Lot
SE = Downtown/

Tourist Commercial
( Sands Parking )

Key Considerations Regarding Highway/Rail Grade Separation:

- Freeway Crossing
- Good Proximity to Downtown Area
- Bike Lane




Arlington Avenue

CHARACTERISTICS

S N
i

& Land Use
( North of Tracks )

NW = Downtown/
Tourist Commercial
( Sands Casino )

2

|
3l
& il

NE = Downtown/
Tourist Commercial

Street Details
Truckee River
Crossing = Yes

1-80 Freeway:
» Crossing = No
« Connection= No

Traffic Count ( ADT )
= 8,415 vehicles

”

¢  Land Use
( South of Tracks )

SW = Downtown/
Tourist Commercial
( Sands Parking )

SE = Downtown/
Tourist Commercial
( Colonial inn Hotel )

Key Considerations Regarding Highway/Rail Grade Separation:

- River Crossing
- Good Proximity to Downtown Area




West Street

CHARACTERISTICS

¢  Land Use
( North of Tracks )

NW = Downtown/
Tourist Commercial
(Sundowner Casino)

NE = Downtown/
Tourist Commercial

Street Details
Truckee River
Crossing = No

|1-80 Freeway:
« Crossing = No
« Connection = No

Traffic Count ( ADT)
= 4,700 vehicles

& Land Use
( South of Tracks )

SW = Downtown/
Tourist Commercial

SE = Downtown/
Tourist Commercial

Key Considerations Regarding Highway/Rail Grade Separation:
- Low Traffic
- No River Crossing
- No Freeway Crossing
- No Freeway Connection




Sierra Street

CHARACTERISTICS

& Land Use
( North of Tracks )

NW = Downtown/
Tourist Commercial
( El Dorado Garage )

NE = Downtown/
Tourist Commercial
( El Dorado Hotel )

Street Details
Truckee River
Crossing = Yes

1-80 Freeway:
» Crossing = Yes
« Connection = Yes

Traffic Count ( ADT)
= 19,700 vehicles

¢ Land Use
( South of Tracks )

SW = Downtown/

Tourist Commercial
( Flamingo Hilton )

SE = Downtown/
Tourist Commercial
( Fitzgeralds Hotel)

Key Considerations Regarding Highway/Rail Grade Separation:

- Major Relocation Impacts -- e.g. ( Flamingo Hilton, El Dorado, Fitzgeralds )




Virginia Street

CHARACTERISTICS

&  Land Use
( North of Tracks )

NW = Downtown/
Tourist Commercial
( E/ Dorado Hotel )

NE = Downtown/

Tourist Commercial
(Flamingo Hilton Parking)

' = 14,000 vehicles

Street Details
Truckee River
Crossing = Yes

|-80 Freeway:
« Crossing = Yes
» Connection= Yes

Traffic Count ( ADT)

&  Land Use
( South of Tracks )

SW = Downtown/

Tourist Commercial
{ Fitzgeralds Hotel )

SE = Downtown/

Tourist Commercial
( Harolds Club )

Key Considerations Regarding Highway/Rail Grade Separation:

- Major Relocation Impacts -- e.g. ( E/ Dorado, Flamingo Kilton, Fitzgeralds,

Harolds Club )




Center Street

CHARACTERISTICS

¢  Land Use
( North of Tracks )

NW = Downtown/
Tourist Commercial
(Flamingo Hilton Parking)

NE = Downtown/
Tourist Commercial
( Bowling Center )

Street Details
Truckee River
Crossing = Yes

1-80 Freeway:
« Crossing=  Yes
« Connection = Yes

Traffic Count ( ADT)
= 12,000 vehicles

¢ Land Use
( South of Tracks )

SW = Downtown/
Tourist Commercial
( Harrah’s Hotel )

SE = Downtown/
Tourist Commercial
(Harrah's Parking Garage)

Key Considerations Regarding Highway/Rail Grade Separation:

- Major Relocation Impacts -- e.g. ( Harrah's, Flamingo Hilton Parking,

Bowling Center )




Lake Street

CHARACTERISTICS

& Land Use
( North of Tracks )

NW = Downtown/
Tourist Commercial
( Bowling Center )

NE = Downtown/
Tourist Commercial

Street Details
Truckee River
Crossing = Yes

1-80 Freeway:
» Crossing = No
« Connection= No

Traffic Count ( ADT)
= 7,575 vehicles

& Land Use
( South of Tracks )

SW = Downtown/
Tourist Commercial
( Harrah's Parking )

SE = Downtown/
Commercial

Key Considerations Regarding Highway/Rail Grade Separation:

- River Crossing
- Good Proximity to Downtown Area




Evans Avenue

CHARACTERISTICS

&  Land Use
( North of Tracks )

NW = Downtown/
Tourist Commercial

NE = Downtown/
Tourist Commercial

Street Details
Truckee River
Crossing = No

|-80 Freeway:
« Crossing = Yes
« Connection= No

Traffic Count ( ADT)
= 1,880 vehicles

¢ Land Use
( South of Tracks )

SW = Downtown/
Commercial

SE = Downtown/
Commercial

Key Considerations Regarding Highway/Rail Grade Separation:

- Freeway Crossing
- Good Proximity to Downtown Area
- No Existing Grade Crossing




Valley Road

CHARACTERISTICS

¢3  Land Use
( North of Tracks )

NW = Industrial
NE = Industrial

( South View )

Street Details
Truckee River
Crossing = No

1-80 Freeway:
» Crossing = Yes
« Connection= No

Traffic Count ( ADT )
= 4,860 vehicles

¢ Land Use
( South of Tracks )

SW = Distribution and
Warehousing

SE = Distribution and
Warehousing

( Distant North View )

Key Considerations Regarding Highway/Rail Gradr Separation:

- Freeway Crossing
- Good Proximity to Downtown Area
- No Existing Grade Crossing




Morrill avenue

CHARAC

¢ Land Use
( North of Tracks )

NW = Industrial

NE = Industrial

Street Details
Truckee River
Crossing = No

1-80 Freeway:
» Crossing = No
« Connection= No

Traffic Count ( ADT)
= 500 vehicles

@  Land Use
( South of Tracks )

SW = Industrial

SE = Industrial

Key Considerations Regarding Highway/Rail Grade Separation:
- Low Traffic
- No River Crossing
- No Freeway Crossing
- No Freeway Connection
- Not proximate tc Downtown Area




Sutro Street

CHARACTERISTICS

& Land Use
{ North of Tracks )

NW = Industrial

NE = Industrial

Street Details
Truckee River
Crossing = Yes

1-80 Freeway:
 Crossing = Yes
» Connection= No

Traffic Count ( ADT)
= 11,700 vehicles

& Land Use
{ South of Tracks )

SW = Industrial

SE = Industrial

Key Considerations Regarding Highway/Rail Grade Separation:

- High Traffic
- River Crossing
- Freeway Crossing




Sage Street

CHARACTERISTICS

¢  Land Use
( North of Tracks )

NW = Industrial

NE = Industrial

Street Details
Truckee River
Crossing = No

|-80 Freeway:
» Crossing = No
» Connection = No

Traffic Count ( ADT)
= 1,500 vehicles

¢ Land Use
( South of Tracks )

SW = Industrial

SE = Industrial

Key Considerations Regarding Highway/Rail Grade Separation:
- Low Traffic
- No River Crossing
- No Freeway Crossing
- No Freeway Connection
- Not proximate to Downtown Area
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Galletti Way

HARA

& Land Use
( North of Tracks )

NW = Industrial

NE = Industrial

Street Details
Truckee River
Crossing = No

1-80 Freeway:
» Crossing = No
« Connection = Yes

Traffic Count ( ADT)
= 9,119 vehicles

¢ Land Use
( South of Tracks )

SW = Distribution

and Warehousing

SE = Distribution
and Warehousing

Key Considerations Regarding Highway/Rail Grade Separation:

- Not proximate to Downtown Area




Appendix U
GEOMETRIC LAYOUTS FOR POTENTIAL GRADE SEPARATIONS
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Appendix V
COST ESTIMATES FOR POTENTIAL GRADE SEPARATIONS
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ZAP-V.XLS

Arlington Avenue Underpass Cost Estimate

UP/SP Reno Mitigation Study

Element

item

Cost $(M)

Construction

Roadway Work

Drainage

Electrical,Lighting & Traffic Signals
Signing & Pavement Delineation
Utility Relocation

Traffic Control & Detours

Railroad Track & Traffic Signal Control
Structures

Subtotal

Contingencies

Subtotal

Mobilization & Allowances

Total Construction Cost

30%

10%

1.25
0.30
0.40
0.20
1.00
0.40
2.20
3.60
9.35
2.81
12.16
1.22
13.37

Engineering @
Construction Management @
Administration @

10%
6%
2%

Total Construction & Implementation Cost

1.34
0.80
0.27
15.78

Right-of-Way

Acquisition and Dam:ges
Contingencies
Total R/W Cost

25%

5.26
1.32
6.58

Administration & Engineering
Total R/W & Implementation Cost

15%

0.99
7.56

Project Total

23.34

Arlington

9/11/97 3:27 PM




Evans Ave. Underpass Cost Estimate

UP/SP Reno Mitigation Study

Element

item

Cost $(M)

Construction

Roadway Work

Drainage

Electrical,Lighting & Traffic Signals
Signing & Pavement Delineation
Utility Relocation

Traffic Control & Detours

Railroad Track & Traffic Signal Control
Structures

Subtotal

Contingencies

Subtotal

Mobilization & Allowances

Total Construction Cost

1.02
0.45
0.40
0.20
1.00
0.40
2.20
3.70
9.37
2.81
12.18
1.22
13.40

Engineering

Construction Management

Administration

Total Construction & Implementation Cost

1.34
0.80
0.27
15.81

Right-of-Way

Acquisition and Damages
Contingencies
Total R/W Cost

2.83
0.71
3.54

Administration & Engineering
Total R'W & Implementation Cost

0.53
4.07

Project Total

19.88

ZAP-V.XLS

9/11/97 3:27 PM




Keystone Ave. Underpass Cost Estimate

UP/SP Reno Mitigation Study

Element

Item

Cost $(M)

Construction

Roadway Work

Drainage

Electrical,Lighting & Traffic Signals
Signing & Pavement Delineation
Utility Relocation

Traffic Control & Detours

Railroad Track & Traffic signal Control
Structures

Subtotal

Contingencies

Subtotal

Mobilization & Allowances

Total Construction Cost

1.65
0.40
0.60
0.20
1.00
0.50
2.20
3.70
10.25
3.08
13.33
1.33
14.66

Engineering

Construction Management

Administration

Total Construction & Implementation Cost

1.47
0.88
0.29
17.30

Right-of-way

Acquisition and Damages
Contingencies
Total R/W Cost

5.32
1.33
6.64

Administration & Engineering
Total R/W & Implementation Cost

1.00
7.64

Project Total

24.94

ZAP-V.XLS

Keystone

9/11/97 3:27 PM




Lake Street Underpass Cost Estimate

UP/SP Reno Mitigation Study

L_Element

Cost $(M)

Construction

Roadway Work

Drainage

Electrical Lighting & Traffic Signals
Signing & Pavement Delineation
Utility Relocation

Traffic Control & Detours

Railroad Track & Traffic Signal Control
Structures

Subtotal

Contingencies

Subtotal

Mobilization & Allowances

Total Construction Cost

1.25
0.30
0.40
0.20
1.20
0.40
2.20
3.60
9.55
2.87
12.42
1.24
13.66

Engineenng @

Construction Management

Administration

Total Construction & Implementation Cost

1.37
0.82
0.27
16.11

Right-of-way

Acquisition and Damages
Contingencies
Total R/W Cost

5.99
1.50
7.49

Administration & Engineering
Total R/W & Implementation Cost

1.12
8.61

Project Total

24.72

ZAP-V . XLS

9/11/97 3:28 PM




Ralston Street Underpass Cost Estimate

UP/SP Reno Mitigation Study

Element

Item

Cost $(M)

Construction

Roadway Work

Drainage

Electrical,Lighting & Traffic Signals
Signing & Pavement Delineation
Utility Relocation

Traffic Control & Detours

Railroad Track & Traffic Signal Control
Structures

Subtotal

Contingencies

Subtotal

Mobilization & Allowances

Total Construction Cost

0.84
0.30
0.50
0.20
1.00
0.25
2.20
3.64
8.93
2.68
11.61
1.16
12.77

Engineering

Construction Management

Administration

Total Construction & Implementation Cost

1.28
0.77
0.26
15.07

Right-of-way

Acquisition and Damages
Contingencies
Total R/W Cost

1.01
0.25
1.26

Administration & Engineering
Total R/W & Implementation Cost

0.19
1.45

Project Total

16.52

ZAP-V XLS

Ralston

9/11/97 3:28 FM




Sutro St. Underpass Cost Estimate (Option 1)

UP/SP Reno Mitigation Study

Element

item

Cost $(M)

Construction

Roadway Work

Drainage

Electrical,Lighting & Traffic Signals
Signing & Pavement Delineation
Utility Relocation

Traffic Control & Detours

Railroad Track & Traffic Signai Control
Structures

Subtotal

Contingencies

Subtotal

Mobilization & Allowances

Total Construction Cost

0.80
0.20
0.40
0.20
1.00
0.35
220
3.73
8.88
2.66
11.54
1.15
12.70

Engineering

Construction Management

Administration

Total Construction & impiementation Cost

1.27
0.76
0.25
14.98

Right-of-way

Acquisition and Damages
Contingencies
Total R/W Cost

0.84
0.21
1.05

Administration & Engineering
Total R/W & Implementation Cost

0.16
1.20

Project Total

16.19

ZAP-V . XLS

9/11/97 3:28 PM




Sutro St. Underpass Cost Estimate (Option 2)

UP/SP Reno Mitigation Study

Element

item

Cost $(M)

Construction

Roadway Work

Drainage

Electrical Lighting & Traffic Signals
Signing & Pavement Delineation
Utility Relocation

Traffic Control & Detours

Railroad Track & Traffic Signal Control
Structures

Subtotal

Contingencies

Subtotal

Mobilization & Allowances

Total Construction Cost

0.80
0.20
0.40
0.20
1.00
0.35
220
3.73
5.88
2.66
11.54
1.15
12.70

Engineering

Construction Management

Administration

Total Construction & implementation Cost

1.27
0.76
0.25
14.98

Right-of-way

Acquisiti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>