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DESIGN STANDARDS COMPLIANCE EXECUTIVE SUMMARY

NDOT, with assistance from Jacobs is exploring alternative alignments for the completion of
USA Parkway in accordance with the National Environmental Policy Act. As part of this work,
Jacobs is tasked to perform a design standards compliance evaluation for the existing paved
roadway through the Tahoe-Reno Industrial Center (TRIC).

USA Parkway begins 10 miles east of Reno at an interchange with Interstate 80 and
proceeds 5.4 miles southeast serving as the primary access for the Tahoe-Reno Industrial
Center. The continued southern extension of USA Parkway to US 50 has been envisioned for
some time as a way to more directly link US 95 and US 50 to the Reno metro area and
provide a means of access to future developments in the area.

There is a possibility that once the southern extension is complete, ownership of the existing
paved portion of USA Parkway will be transferred to NDOT. In order for the Department to
make informed decisions regarding potential ownership, the report evaluates compliance with
NDOT, AASHTO, and FHWA design guidelines for the existing paved portion of USA
Parkway. This evaluation reviewed numerous safety, maintenance, and other design aspects
based on nationally accepted roadway design guidelines as well as input provided by NDOT
staff. The existing paved portion of the roadway was not required to meet NDOT criteria as it
was designed and constructed by the developer.

USA Parkway is considered a rural minor arterial currently carrying 5,000 vehicles per day
(vpd) with a truck percentage of 24 percent. Future projections show that in 2037, 38,000 vpd
may be using the alignment. The current posted speed limit along roadway is 45 mph with a
design speed of 50 mph established to be used as part of the evaluation criteria. Additional
evaluation criteria used for this compliance review include the AASHTO Green Book, the
AASHTO Roadside Design Guide, the NDOT Road Design Guide, and the MUTCD.

Following multiple field reviews attended by NDOT and Jacobs personnel, a comprehensive
list of all noncompliant areas has been created detailing the location and summary of the
guidelines evaluated. Following the creation and analysis this list, specific areas of greatest
concern and highest priority to the Department have been further detailed. The design
compliance field review team identified noncompliant items directly relating to safety as those
items of highest priority. These safety items include:

= Narrow or no shoulder width on the right or left edges of pavement
» Guardrail sections without leading or trailing end terminals

» Steep roadside slopes exceeding recommendations in the Roadside Design Guide
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= Rip-rap placed in center median or along roadside edges

= Boulders located within the clear-zone

» Unprotected culvert ends located within the clear-zone

= Improperly installed fire hydrants located within the clear-zone

= Insufficient sight distance including stopping site distance and intersection sight triangle

distance

Possible solutions to these prioritized safety items were investigated with approximate

quantities and approximate order of magnitude costs estimated for each possible solution.
Table E-1 summarizes these solutions, the quantity required, and the associated cost for

each item.
Table E-1: Prioritized Safety Items
Approximate
Item Quantity Cost
Construction of .
Roadway Shoulders 20 Miles $33%
Placement of Guardrail .
End Terminals 40 Terminals $$$
Placement of New .
. Guardrail 3000 Linear Feet $$%
5, Flatten Roadside Slopes 10000 Cubic $$$
] within Clear-zone Yards
E Removal of Boulders
§ and Rip-Rap from Clear- | 8000 Cubic Yards $$%
t zone
Culvert in Clear-zone at 15 Inlets and $$
Approaches Outlets
Fire Hydrant :
Adjustments 15 Fire Hydrants $$
Sight Distance .
Corrections 2 Sites $

$<50K, $%< 100K, $3%<1M, $$$$>1M

The development of this report could not have been completed without extensive

collaboration with NDOT personnel both at headquarters and at District Il. Their time and
effort is greatly appreciated by the Jacobs team.
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1.0 ACKNOWLEDGEMENTS

2.0

A design standards compliance evaluation for USA Parkway, conducted on the existing
paved portion of the alignment, was performed to determine compliance of the roadway
to desirable NDOT, AASHTO, and FHWA standards and design criteria. This evaluation
identifies the roadway elements that were found noncompliant and discusses specific
items of greatest concern and highest priority where improvements to the existing facility
are recommended to meet desirable standards and guidelines.

The development of this report was conducted by Jacobs with extensive collaboration
from NDOT personnel from both headquarters and District Il. The coordination and
dedication of all team members assigned to this evaluation effort is recognized and
appreciated. Those team members key in the development of this report, as well as
those attending field reviews, include the following individuals:

NDOT:
Pedro Rodriquez, Project Manager
Fred Shakal, Roadway Design
Sam Dowd Roadway Design
Randy Loff Roadway Design
Steve Williams, District Il
Jeromie Sorhouet, District Il
Ed Ely, NDOT District Il
David Titzel, District Il
Brian Wilson, Hydraulics
Roshelle Olson, Materials

Jacobs:
Bryan Gant, Project Manager
Steve Oxoby, Roadway Design
Chris Martinovich, Roadway Design

INTRODUCTION

NDOT, with assistance from Jacobs, is exploring alternative alignments for the
completion of USA Parkway in accordance with the National Environmental Policy Act
(NEPA). Currently, USA Parkway begins 10 miles east of Reno at an interchange with
Interstate 80 and proceeds south for approximately 5.4 miles serving the Tahoe-Reno
Industrial Center (TRIC). The continued southern extension of USA Parkway to US 50
has been envisioned for some time as a way to more directly link US 95 and US 50 to
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the Reno metro area and provide a means to access future developments in the area.
There is a strong possibility that once the southern extension is complete, ownership of
the existing developer constructed portion of USA Parkway will be transferred to NDOT,
and the Department will assume all operation, liability and maintenance costs associated
with the full alignment.

Compliance with NDOT, AASHTO, and FHWA design guidelines is being evaluated to
allow NDOT to make informed decisions regarding potential operation and maintenance
of the existing paved roadway. This evaluation reviewed numerous safety, maintenance,
and other design aspects based on nationally accepted roadway design guidelines as
well as input provided by NDOT headquarters and District |l staff. Major design elements
evaluated include horizontal and vertical geometry, roadside features and clear-zone
distances, drainage, AASHTO 13 controlling criteria, signing, and general maintenance
requirements.

USA Parkway’s current primary function is to provide access to the developments within
the TRIC. The roadway, designed by Reno Engineering Corporation, has been
constructed in a series of phases with the first being completed in 2002 and the final
phase completed in 2009. An interchange at Interstate 80 was constructed in 2006
under NDOT contract 3320. Beyond the end of the 5.4 mile paved section, an additional
4.4 miles of graded roadway extends to the Storey / Lyon County line. At this time, no
pavement or other roadway improvements have been constructed along this graded
portion. The map on the following page shows the project limits and depicts the extents
of the paved and graded portions of the alignment.
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3.0 COMPLIANCE CRITERIA AND EVALUATION

3.1 BACKGROUND AND EVALUATION STANDARDS

In September of 2008, following initial completion of USA Parkway, Dennis Coyle of
NDOT conducted a Special Standards Compliance Review on the existing paved
roadway. His review outlined numerous noncompliant aspects and provided suggested
actions to be taken in order to bring the roadway into compliance. The Coyle Report,
while used as guidance for this design standards compliance review, outlines general
observations and is not specific on the locations of noncompliant elements of the
roadway. The review was also completed prior to the final phase of USA Parkway
construction.

This current evaluation documents location specific details of non-compliance and
provides descriptions of improvements required to meet desired design guidelines. The
evaluation also addresses additional items not included in previous reports, and
evaluates the most recently constructed phase of USA Parkway completed in 2009.

The design criteria and desirable guidelines used for the compliance review include the
following manuals:

NDOT: Road Design Guide, 2010
NDOT: Standard Plans for Road and Bridge Construction, 2010
NDOT: Access Management System and Standards, 1999

AASHTO: A Policy on Geometric Design of Highways and Streets 6" Edition
(Green Book), 2011

AASHTO: Roadside Design Guide 4™ Edition, 2011

FHWA: Manual on Uniform Traffic Control Devices (MUTCD), 2009

3.1.1 Basis of Evaluation

USA Parkway has been classified as a rural minor arterial. The posted speed limit on
the existing portion of USA Parkway is 45 mph, with the northernmost section of the
roadway from Venice Drive north to the interchange at I-80 posted at 40 mph for trucks
only. Current traffic volumes on USA Parkway are 5,000 vpd (vehicles per day) with 24
percent trucks. The traffic flows on this portion are projected to be 38,000 vpd by 2037
with a truck percentage remaining at or near 24 percent.
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3.1.2

Selection of a design speed to be utilized for the evaluation was an important
consideration since this factor heavily contributes to the determination of clear zone
distances as well as establishment of many other geometric design criteria. Beginning
with the functional classification of the roadway, the team analyzed the traffic volumes,
truck percentages, driveway and approach spacing, as well as land use and terrain of
the existing roadway and surroundings. Based on this information, as well as guidance
provided by AASHTO and the NDOT Access Management Systems and Standards, a
design speed of 50 mph was selected by the team for the evaluation.

It should be noted that NDOT generally sets the posted speed 10 mph below the design

speed or to the approximate 85" percentile speed of traffic. Since the design speed used
for the initial design is unknown, and an operating speed study has not been completed,

the team consensus was to utilize 50 mph as the design speed for this evaluation.

Evaluated Standards and Design Criteria

Criteria to be evaluated for standards compliance can include a wide range of features.
The team focused on the roadway elements and design criteria with the highest
importance from a safety and maintenance standpoint. Following is a breakdown of the
specific features that were reviewed for standards compliance. In addition, a table
outlining the desired and minimum criteria is included immediately following the
conclusion of this report.

» Roadway Geometry » Guardrail and barrier rail
= Curve radius placement
= Curve length » Guardrail and barrier rail
*» Lane widths end treatments
» Median widths and type _ _
= Shoulder widths » Drainage and Hydraulics
«  Grades » Culvert size and capacity
= Vertical curve “K” values " Culvert material
= Crown = Inlet and outlet

treatments

» Superelevation _ o
= Channel size and lining

= Sight distance
= Utilities
= Utilities in clear-zone
= Utilities in pavement

= RFIDs on existing utilities
(Radio Frequency IDs)

» Roadside Design
» (Clear-zone
» Roadside slopes and
ditches
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= Pavement and materials » Guide posts and object
= Structural section markers
= Pavement conditions and = Rumble strips

remaining life .
= Other items

» Signing and striping » Intersection spacing and
= Placement and sight distances
foundation type = Roadway lighting
= Letter height and » Landscaping and
reflectivity irrigation
= Readability »= Fencing and wildlife
control

EVALUATION PROCESS

An initial field compliance review by Steve Oxoby and Chris Martinovich of Jacobs
occurred in early April of 2012. During this initial review, information was gathered
focusing on the breakdown of items detailed above. Using the construction plans as
prepared by Reno Engineering Corporation as a reference, the team evaluated the site
over a three day period identifying and measuring potentially noncompliant items using
established stationing from the Reno Engineering plan set as reference. A copy of this
plan set has been included in Appendix |.

Following the initial field review, a list of all items found to be out of compliance with
desired design guidelines was developed along with a photo log of each site showing the
location and issue encountered. This comprehensive list is divided into groups to
organize the issues based on the criteria being evaluated. The divisions include
roadway geometrics, clear-zone distances, roadside slopes, drainage and hydraulics,
utilities, and signing and striping. Each divisional list details the location by station,
discusses the noncompliant items, outlines pertinent criteria, and includes a photo
reference number corresponding to the attached photo logs. These lists and
accompanying photo logs are included in Appendices A-F of this report. Locations are
organized by order of ascending station with the end of the existing pavement being the
lowest station and the interchange at 1-80 being the highest station.

Once the preliminary evaluation of all items not meeting desired guidelines had been
developed, collaboration with NDOT headquarters and District Il occurred. An NDOT
field review meeting occurring in mid May included members from District || maintenance
and headquarters divisions of Design, Materials and Hydraulics. The meeting
summarized general noncompliant items found during initial field visits and reviewed
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3.3

3.31

3.3.1.1

many of those sites while in the field. The primary goals of the NDOT field review
meeting were to identify additional information regarding noncompliant sites, receive
input on maintenance items from maintenance staff, and to determine which
noncompliant items are to be considered higher priority from a standards compliance,
maintenance, and safety perspective.

Based on comments received during the NDOT field review meeting, revisions to the
lists of noncompliant items were made. In addition, a second list was developed
highlighting those items of greatest concern and highest priority of importance to the
Department, both from a safety and maintenance perspective. This high priority list is
detailed in section 4.0 of this report.

EVALUATION RESULTS

Listed below is a general summary and discussion of the noncompliant or non-standard
items found during the field reviews. As indicated in the previous section, the detailed
list of locations and descriptions of each noncompliant criterion is included in
Appendices A-F; however, this section summarizes the major findings in a general
format.

Roadway Geometry

Roadway geometry varies along different sections of USA Parkway with respect to the
cross section. The roadway has three distinct sections each with differing pavement
widths and differing edge conditions. The first section includes the southernmost
section, running from the end of the existing pavement north to Sydney Drive, with
approximate station limits of 400+00 to 544+00. The middle section from Sydney Drive
north to Waltham Way encompasses stations 544+00 to 672+00; and the northernmost
curb and gutter section from Waltham Way to the 1-80 Interchange runs from stations
672+00 to 718+00. Each of these sections was built during different phases and each
have slightly different characteristics from a roadway geometric standpoint. The
significant geometric elements identified as noncompliant are listed below. Refer to
Appendix A for a comprehensive listing of the specific roadway geometric noncompliant
items.

Pavement and Shoulder Width

Throughout all the sections, USA Parkway is a four lane divided arterial with pavement
widths of 25 to 27 feet in each direction of travel. The median width varies from 12 to 21
feet in different sections of the alignment. The major noncompliant item with respect to
the roadway cross section is the lack of sufficient shoulder width. The NDOT Road

Page 7



N\ -
arkway

SR 439 Design Standards Compliance

Design Guide indicates that for areas without curb and gutter a minimum width of paved
shoulder shall be 6 feet on the right and 4 feet on the left with desirable widths being 10
ft and 8 ft respectively. The AASHTO Green Book provides consistent
recommendations of a 4 foot paved shoulder on the inside and a minimum 8 foot outside
shoulder for divided arterials. The maximum measured paved shoulder on USA Parkway
is 2 feet on the right and 1 foot on the left with most locations measuring less than these
distances. In addition, there are locations where the stripe is placed directly on the edge
of the pavement for both the right and left shoulders.

There is a large amount of variation in both slope as well as surfacing material
throughout the alignment for the area between the edge of asphalt and the toe of slope.
In limited locations, there is a clear gravel shoulder area with a hinge point and
embankment leading down to the toe of slope or flow line of ditch. In many locations,
however, there is insufficient shoulder for a motorist to move off the roadway. The
southernmost section consists of an 7 to 8 foot wide gravel shoulder, sloping at 10:1 or
flatter. The middle portion, from Sydney to Waltham, consists mainly of dirt or worn
gravel shoulders of width 5 to 7 feet sloping at 6:1 or flatter. Areas of noncompliant
steep slopes adjacent to the pavement in the shoulders were found in limited instances.
In addition, the shoulder areas are unmaintained with erosion along the pavement edges
and the growth of weeds and bushes beginning to occur.

The northernmost section from Waltham Way to the interchange with 1-80 has type 5
curb and gutter and a raised center median filled mainly with small rocks. The distance
between the face of curbs vary between 26 to 27 feet. For this standards compliance
review, this section of USA Parkway has been considered ‘urban’ because of the
spacing of existing and planned driveways and the number of smaller business located
along the road. Based on the urban assumption, the NDOT Road Design Guide
indicates that for urban arterials with a posted speed limit of 45 mph or less, curbs of 6”
in height may be used; although, in areas of snow removal, mountable curbs are
preferred. Following those guidelines, the roadway can be considered compliant
although additional discussion may be needed.

Along with curb height, curb placement was also examined. The AASHTO Green Book
indicates that curbs should be offset 1 to 2 feet from the travel way. Based on the width
of pavement in this section, the curbs on both the right and left sides are offset by at
least this distance.
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3.31.2

3.31.3

Alignment

Horizontal and vertical alignment data is based on information received from Reno
Engineering. Horizontal curve radii, vertical curve data, grades, and superelevation
rates along USA Parkway were evaluated to determine if the planned design and
existing field conditions met AASHTO guidelines for the established design speed of 50
mph.

Many of the existing horizontal curves do not have adequate superelevation for their
designed radius. Most curves are under-superelevated by 1 or 2 percent and three
curves along the alignment have an adverse superelevation occurring throughout the
radius of the curve.

South of Sydney Drive there are several reverse curves with unique superelevation
transitions. These transitions appear to occur abruptly resulting in steep grade changes
in the outer pavement edge. While reversing curves are not ideal, the design can be
such that the superelevation transitions occur more gradually allowing for better driver
comfort.

Based on the plans, the USA Parkway vertical alignment easily accommodates a 50
mph design speed with the exception of one sag vertical curve located south of Sydney
Drive. The curve length results in a k-value of 70 which is less than the required 96. In
addition to this vertical curve, a grade break near Pittsburgh Drive is indicated on the
plans to have a change of grade of 0.31 percent. NDOT’s desirable maximum is 0.2
percent with changes in grade greater than 0.2 percent to be transitioned by a vertical
curve.

Sight Distance

Two locations along USA Parkway appear to not meet sight distance criteria. The first
location is along the curve just south of the interchange and the railroad tracks in the
southbound direction. This location has several pine trees located 5’ behind the curb.
These trees have the effect of blocking the view of drivers in the right hand lane and limit
the sight stopping distance for this curve.

The second location occurs at the intersection with Pittsburgh Drive. As a vehicle
approaches USA Parkway on eastbound Pittsburgh, the driver does not have adequate
sight distance on the left because of the steep cut slope located near the pavement edge
of USA Parkway. Using the most conservative value, the Green Book indicates 620 feet
are required for a truck entering USA Parkway following Case B2. The measured
distance was found to be only 270.
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3.3.2

3.3.2.1

Clear-zone Obstructions

Clear-zone obstructions pertain to those structures and objects that exist within the
clear-zone area. For USA Parkway these obstructions include guardrail, power poles,
boulders, and culverts. Other items such as roadside slopes, signs and fire hydrants are
included in separate sections of this report. The AASHTO Roadside Design Guide
details the clear-zone area to be “the unobstructed, traversable area provided beyond
the edge of the through traveled way for the recovery of errant vehicles.” Chapter 3 of
the Guide outlines the minimum width of the clear-zone to be between 14 and 28 feet at
the established 50 mph design speed and projected traffic volumes depending on the
direction of slope and the slope steepness. Any noncompliant objects offset less than
this distance are therefore located within the clear-zone and require removal or
protection by accepted guidelines. Refer to Appendix B for specific noncompliant clear-
zone objects.

Guardrail and Barrier Rail

Accepted clear-zone protection methods can include the use of guardrail and barrier rail.
Most existing sections of guardrail along USA Parkway were not installed compliant with
the NDOT standard plans. The most prominent noncompliant item deals with the end
terminals. Per the NDOT Standard Plans, all guardrail sections shall have crash worthy
end terminals and be offset the required shy distance. Of all the existing sections of
guardrail, only one has a leading end terminal and none have proper trailing end
terminals. In addition, many of the guardrail sections have improper flare rates and
inadequate length of need. These guardrail sections do not extend far enough beyond
the hazard to adequately protect a vehicle from impacting or falling into that hazard.
Guardrail offsets for each section vary from about 1 foot to 1.5 feet from the stripe with
one section just north of Sydney Drive placed at the white stripe.

Some of the sections of guardrail also have gaps intended to provide access to fire
hydrants located behind. These gaps of approximately 4 feet in length do not have end
terminals. Two potential solutions exist to remedy this problem. The first would be to
simply replace a section of guardrail with the proper end terminals at each end per
NDOT'’s Standard Plans. The second potential solution, while still maintaining access to
the fire hydrants, would be to end the previous rail section at the hydrant with the proper
terminal, and offset the beginning of the next section of rail behind the hydrant thus
protecting the hydrant and eliminating the leading end of the rail from impact. Trailing
ends would still be needed at both ends of the guardrail.

A lone barrier rail segment located just prior to the railroad bridge at the northern end of
the alignment does not have an end terminal. The existing barrier rail curves around
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3.3.2.2

3.3.23

and ends behind a section of curb and gutter. While the end of the rail is not a danger,
the position of the rail located behind 6” curb and gutter is a potential issue. Should a
vehicle lose control, upon impact of the curb, it may be vaulted into the air and impact
the barrier rail high on the face. This could limit the barrier’s ability to prevent an errant
vehicle from continuing down the slope to railroad tracks below. Typically, rail should
either be flush with the curb face, or be offset an accepted distance to allow the vehicle’s
suspension to rebound prior to impacting the rail. This offset distance is determined by
the posted speed of the road. At this location with the posted speed limit of 45 mph,
having the barrier flush with the face of curb could be considered acceptable. In addition
to the proper offset distance, the curved portion of the rail should be removed and
replaced with a guardrail end terminal per details R-8.1.1 and R-8.4.3 of the Standard
Plans.

Culverts

For the section of USA Parkway north of Sydney Drive, many of the cross streets and
driveway approaches have culverts of various shapes and sizes present. All of these
culverts parallel to USA Parkway are located within the clear-zone and do not have
flared end sections or protection of any kind. Chapter 3 of the AASHTO Roadside
Design Guide details requirements to be followed if the ends of large culverts fall within
the clear-zone. The guide indicates that ideally, parallel culverts, which cross
approaches are to be located outside the clear-zone area and if that cannot be achieved,
traversable grates shall be installed to protect the inlet.

In addition, many culverts have large concrete headwalls and ditches lined with large rip-
rap side slopes. These headwalls also fall within the clear-zone and many of the
channel slopes are steep and begin generally less than 8 feet from the travel lane. In
one location, the rip-rap slope is beginning to erode and undermine the edge of
pavement. Re-grading of some of these ditches may be possible in select locations and
would have to be evaluated on a case by case basis.

Boulders

Many rocks and large boulders are located along the pavement edges and slopes of the
roadway. There are several instances where boulders greater than 2 feet in diameter
have been placed for either landscaping purposes or to indicate the limits of driveway
approaches. In other areas, boulders have been placed as slope support to prevent
erosion or placed to prevent vehicles from impacting more sensitive objects such as
buildings. In all cases, large rocks and boulders should be removed from the clear-zone
along the shoulders, from the median, and from slopes as these immovable objects pose
a significant safety concern.
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3.3.3 Roadside Slopes

Chapter 3 of the AASHTO Roadside Design Guide outlines the requirements for
roadside slopes falling within the clear-zone. In general, foreslopes of 4:1 or flatter and
backslopes of 3:1 or flatter are considered acceptable provided they are free of fixed
obstacles. Traversable foreslopes steeper than 4:1 but not more than 3:1 are considered
acceptable provided there is sufficient runout beyond the toe of the foreslope. Both
foreslopes and backslopes within the clear-zone steeper than 3:1 are not allowed and
require re-grading or protection. Table 3-1 of the Roadside Design Guide shows the
minimum clear-zone distance for a design speed of 50 mph with traffic volumes of 6000
ADT is 20 to 22 feet at a 6:1 foreslope and 24 to 28 feet for a 5:1 or 4:1 foreslope. While
these are highly recommended guidelines to be followed, the Roadside Design Guide
does allow the engineer and ultimately NDOT to make the final determination for areas
falling near the limits of the recommendations. Regardless of any waiver, all individual
roadside slopes on USA Parkway not meeting the guidelines of the Roadside Design
Guide are detailed in Appendix C of this report with more general comments provided
below.

There are many specific locations along USA Parkway where the roadside foreslopes
and ditches fail to meet the Roadside Design Guide clear-zone requirements. Most
noncompliant slopes have hinge locations 6 to 10 feet from the shoulder stripe with
foreslopes steeper than the required 3:1, and most steeper than 2:1 without protection.
One area of particular concern occurs just north of Denmark Drive where foreslopes of
approximately 1:1 exist 6’ from the shoulder stripe. The slope at this location leads
down to culverts which cross beneath USA Parkway on a slight skew. The inlets and
outlets of the culvert at this particular location are 12 to 15 feet below the pavement
edge with no object markers indicating the culverts presence. Should a vehicle pull off
the road for any reason at this location, overturning of the vehicle is likely.

Many foreslopes along the edge of USA Parkway lead into small shallow ditches.
However, many of these ditches are filled with rip-rap beginning less than 10 feet from
the stripe. While the foreslopes leading into some of these ditches are compliant, the
size of the rip-rap and its proximity to the traveled way may not be. NDOT guidelines
indicate that Class 150 rip-rap is acceptable in the clear-zone area as long as it is
properly placed and bedded. Some ditches have rip-rap of sizes greater than 6 inches
and increase up to more than 1 foot in diameter. Pending a review by NDOT hydraulics
as to the need for rip-rap at particular locations, its size, unevenness, and proximity to
the pavement edge decreases the likelihood of an errant vehicles ability to recover.
Other shallow roadside ditches, of depth less than 2 feet, with side slopes of 3:1 or
steeper are present within the clear-zone. These ditches violate the preferred cross
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3.3.4

sections for drainage channels provided in the Roadside Design Guide requirements,
however, they may not adversely affect errant vehicles due to the shallowness of the
ditch. These locations would have to be further evaluated by NDOT on a case by case
basis.

Utilities

Utilities along USA Parkway primarily consist of water, sewer and gas. Two main
noncompliant items common with those utilities are present, with other minor issues
being observed during the field reviews. Detailed in Appendix D are the specific
locations of noncompliant utility items.

The first issue is the location of the water and sewer lines. These facilities have valve
boxes and manholes located in the travel lanes. The vast majority of these valves and
manholes are positioned in the right lane of the southbound direction mainly north of
Sydney Drive. Other valves are present at other locations but not to nearly the degree
or quantity as the southbound side. It is typically NDOT’s policy not to have utilities in
the travel lanes. Should access to these utilities be required for maintenance or for an
emergency, traffic control and lane restrictions would be needed. In addition, utilities
located in the pavement section require adjustment during reconstruction increasing the
cost of such work. Ideally, all utilities should be placed in a utility corridor outside the
paved roadway surface or at least positioned in the shoulder of the road.

The second issue is with respect to the location of the fire hydrants. While it appears
that the hydrants were offset following Storey County standards, all of the fire hydrants
fall within the clear-zone of USA Parkway and are generally offset between 5 and 10 feet
from the shoulder stripe. While the hydrants appear capable of breaking away, most
have been installed above the surrounding ground leaving the riser pipe sticking above
the shoulders in some cases by more than 2 feet. Some hydrants have been situated
behind guardrail, but as mentioned previously, gaps in the guardrail without the proper
end terminals may fail and not provide adequate protection for an errant vehicle. If fire
hydrants installed improperly above existing ground cannot be moved out of the clear-
zone or replaced to the proper elevation, alternate forms of protection other than the
guardrail gap should be provided.

Other minor utility issues exist at specific locations along USA Parkway. One such item
is the unfinished valve risers located in the median between Waltham Way and the 1-80
interchange. The PVC risers for water and gas valves stick above the surrounding
ground with many risers broken preventing the valve lids from fitting properly. Risers are
filled with dirt and other debris and it is unclear if access to these valves can occur.
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3.3.5 Drainage

A report entitled Preliminary (Pass / Fail) Drainage Analysis completed by Wood
Rodgers details the size, material, current capacity and required capacity of the culverts
that exist along USA Parkway. A copy of this report is included in Appendix G. The
report indicates that the culverts at four locations fail to meet the capacity requirements
of the offsite drainage basins. The report also indicates that 11 channels are of
insufficient capacity to convey the 25-year peak flow rates.

Other drainage issues not mentioned in the Wood Rodgers report mainly pertain to
possible erosion, maintenance access, and non-standard structures. One particular
culvert located in the hills south of Sydney Drive at station 502+00 has a unique design.
Two 72 inch corrugated metal pipes are located well below the roadway in a section of
the roadway falling in cut. As a result, the inlet to these pipes is surrounded by steep
rocky slopes on three sides sloping at more than 1:1 with guardrail present on the road
side. Because of these slopes, access is nearly impossible by foot, and due to the depth
of the inlet, may also limit the ability for machinery access for the purposes of cleanout
or repair. During reviews of this site, District staff expressed their concerns regarding
maintenance access.

At the outlet side of the same culvert, there appears to be a substantial barrier rail
headwall supporting the soil around the pipes. It is unclear however, if this headwall fully
surrounds the pipes as additional rip-rap has been placed to support the slope. Having
slightly longer pipes would eliminate this threat of erosion and the need for any headwall.

Most culverts along the roadway do not have proper inlet and outlet protection. Inlets do
not have headwalls, end sections or other silt prevention protection, and outlets do not
have rip-rap or other erosion protection present.

In other locations along USA Parkway, non-standard drop inlet types have been
constructed. One location just south of the railroad has a round inlet that does not
conform to any standard NDOT inlet. In addition, the inlet visually does not collect all the
required flows from the area. Water appears to bypass the inlet and continue down onto
the railroad tracks below. Grading of a ditch or berm at this location may assist in the
conveying of flows to the inlet.

A drainage basin in the same vicinity is filled with weeds and other debris. The basin,
consisting of one inlet pipe and inlet channel with a 36 inch outlet pipe, is located behind
barrier rail and behind the landscaped area along the shoulder of the road. There is no
access road to this location making maintenance access a challenge. Refer to Appendix
E for additional specific noncompliant items.
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3.3.6 Signing and Striping

33.7

Signs throughout USA Parkway generally do not meet MUTCD or NDOT offset location
standards. Figure 2A-2 of the MUTCD shows the desirable placement of signs in rural
areas. Many of the signs on USA Parkway are located less than 12’ from the edge of
pavement with some being as close as 4’ from the shoulder stripe. Sign offsets along the
curb and gutter section were found to be compliant.

Many signs located between Sydney Drive and the interchange at [-80 are mounted on
round metal posts embedded directly into concrete. These posts do not have multi-
directional slip bases as recommended by NDOT and AASHTO guidelines. In addition
to the sign post deficiencies, large rocks chiseled to provide street names are located in
the median. These signs violate clear-zone requirements, lack adherence to NDOT or
MUTCD standards, and should be removed from the median.

The large overhead sign located at the northern end of USA Parkway has many
noncompliant items. The font and height of the text as well as the destinations listed are
inconsistent with standards for highway guide signs. Also, the number of destinations
indicated on the sign does not conform to MUTCD requirements. The maximum number
of destinations to be shown is three.

Guild posts are present throughout the roadway. However, in the median, these posts
are white, not yellow as required by the NDOT Standard Plans. The roadway also does
not have any object markers or type 2 reflectors at any of the approaches along the
alignment.

Lastly, there are several private signs located along the alignment mainly attached to
wooden posts. These private signs, potentially located in future NDOT right-of-way, do
not have proper assemblies and do not conform to NDOT or MUTCD standards. It is
typically NDOT’s policy that private signs be removed from NDOT owned right-of-way.
Appendix F details all the locations of sign non-compliance.

Striping along USA Parkway appears faded and worn. Stretches of the roadway
alignment no longer have white shoulder striping visible and other sections are lacking
clear definition due to wear.

Additional Items

Additional noncompliant items not fitting into the categories above are detailed in this
section.
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3.3.71

Pavement and Materials

In May of 2012, NDOT performed cores at various locations along the existing pavement
as a way to determine the existing structural section as well as determine the remaining
pavement life. The original construction plans as prepared by Reno Engineering show
that the pavement section to be constructed was 5 inches of asphalt on 12 inches of
aggregate base from the end of pavement near Portofino north to Sydney Way, and 4
inches of asphalt on 10 inches of aggregate base from Sydney Way north to Interstate
80. Preliminary observations show some areas of deterioration beginning to occur along
the northern portion. Additional inspection indicates the presence of pavement patches
where utilities have been installed for newer developments, although a future overlay
was planned following build out in along the roadway. In addition, USA Parkway was not
constructed with an open grade friction and wearing course as is typical with new NDOT
construction. It should also be noted that the roadway embankment, aggregate base,
and asphalt pavement were designed and constructed without NDOT oversight or
inspection thus making it difficult to accurately determine all the existing pavement and
sub-grade characteristics.

Coring for the structural section was evaluated in three zones based on pavement and
sub-grade conditions found in the field. Zone A begins at I-80 and continues to 0.5 miles
south of Waltham Way, Zone B continues southward to just past of Denmark Drive, and
Zone C extends from Denmark Drive to the end of the paved section at Portofino. The
average values by zone resulting from the coring are shown in Table 3-2.

Table 3-2: Average Existing Structural Section Data

PBS Depth | Base Depth R-Value
Zone A 4.95in 9.4 in 30.8
Zone B 4.67 in 7.331in 13.67
Zone C 5.16 in 9.69 in 50.25

Using DARWin Pavement Design and Analysis Software, analysis was performed to
determine the required structural section based on known sub-grade characteristics and
both current and projected traffic volumes. The output produced was then used as a
comparison to determine if the existing section met 20 year lifespan design requirements
and to determine what rehabilitation strategy should be used for pavement upgrades.

Table 3-3: Required Structural Section

Open Grade | PBS Depth | Base Depth | Borrow*
Zone A 3/4 in 8in 12 in 8in
Zone B 3/4in 8in 12in 20 in
Zone C 3/4 in 8in 12 in 0in

* = Material removed and replaced to meet R-Value of 45.
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3.3.7.2

3.3.7.3

3.3.74

In addition, each zone would require the placement of a nonwoven geotextile.

Because the existing structural section does not meet the recommended structural
section, a rehabilitation strategy was developed and analyzed using the DARWin
software. The following is the suggested rehabilitation strategy for each zone to achieve
the 20 year design life.

= Zone A: Cold mill 1-1/2 inches, overlay with 7 inches bituminous plantmix with 3/4
inch open graded surface.

= Zone B: Full depth reconstruction of 40-3/4 inches to meet the recommended
structural section developed by DARWin. Includes a geotextile fabric.

= Zone C: Cold mill 1-1/2 inches, overlay with 5 inches bituminous plantmix with 3/4
inch open graded surface.

Appendix | of this report includes the coring results for each zone and the detailed
DARWiIn analysis for the required pavement section and rehabilitation strategy.

Fencing and Access Control

There is no fencing or access control along the length of USA Parkway. During the
compliance review, horses were observed several times crossing the roadway and many
other herds were seen passing between the businesses at various points along the road.

There are also no cattle guards located on the project either at the approaches, or at the
interchange with 1-80. Currently, it is possible for a horse of other animal to access
Interstate 80 by walking along USA Parkway.

Landscaping and Irrigation

Very little in the way of landscaping exists along USA Parkway. Along the northernmost
portion of the alignment, near the railroad bridge, several trees and other shrubs line an
area behind the curb and gutter. As mentioned previously, some of these trees create a
sight distance problem for drivers in the southbound direction. These landscaping
features are irrigated, with the meter, valve and control boxes being located directly
behind the curb on the right side of the road.

Intersections and Approaches

Most of the approaches and driveways to USA Parkway are paved with the exception of
a few sporadically located throughout the roadway alignment. Typically approaches
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3.3.7.5

3.3.7.6

4.0

shall be paved to prevent pavement edge deterioration and prevent loose material such
as rocks and other debris from entering the travel lanes.

Pedestrian and Bicycle Facilities

Currently USA Parkway does not have any pedestrian or bicycle facilities along the
existing paved portion. Features such as sidewalks, pedestrian ramps and bike lanes
are not present. In some locations, features such as depressed curbs have been
installed, with the intent of installing pedestrian ramps but that construction never
occurred.

Due to the rural industrial nature of the roadway, it is not considered unusual for these
facilities not to be installed; however, with the continued commercial development of the
northern end of USA Parkway to a more urban condition, construction of these types of
facilities may be desired.

Roadway Lighting

There are no roadway lights along USA Parkway.

PRIORITIZATION

The primary outcome of the NDOT Field Review Meeting was the determination of those
noncompliant items of greatest concern and highest priority to the Department. Prior to
the possible future NDOT ownership of USA Parkway, some initial corrective measures
may be taken to improve the roadway and bring specific elements into compliance with
NDOT and AASHTO guidelines. The design compliance field review team identified
those items directly relating to safety as the items of highest priority; however, it will
ultimately be NDOTs decision as to which and how many items may be corrected prior
to NDOT ownership. While safety can be applied to a broad range of the noncompliant
items found along USA Parkway, the list below itemizes those noncompliant items of
greatest safety concern.

= Narrow or no shoulder width on the right or left edges of pavement

» Guardrail sections without leading or trailing end terminals

» Steep roadside slopes exceeding recommendations in the Roadside Design Guide
= Rip-rap placed in center median or along roadside edges

= Boulders located within the clear-zone
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» Unprotected culvert ends located within the clear-zone
= Improperly installed fire hydrants located within the clear-zone

= Insufficient sight distance including stopping site distance and intersection sight
triangle distance

In order to bring these noncompliant safety related items into compliance with
guidelines, possible solutions were investigated. These solutions include adding
standard guardrail end terminals to existing guardrail sections, constructing new sections
of guardrail to protect slopes or other objects, flattening or re-grading roadside slopes
and shoulders in areas where possible, removing boulders and rip-rap from the clear-
zone, adjusting fire hydrants to the proper elevation, installing protection to culvert ends,
trimming trees, and re-grading slopes to improve sight distance. Because it is unclear if
all aspects of the roadway will be brought into compliance prior to future NDOT
ownership, potential solutions simply based on the existing roadway conditions have
been developed. While additional solutions likely exist for different locations that utilize a
variety of resources, these initial potential solutions are intended as a way to
immediately address some of the safety concerns. Additional analysis is needed to
determine design details and if these potential solutions provide the greatest benefit
based on an estimated cost to the overall project. Additional analysis is also required to
ensure potential solutions are compliant with the ongoing USA Parkway environmental
process. These analyses would need to be completed as part of a detailed breakdown of
the comprehensive list with solutions provided for each item of noncompliance not just
those items of highest priority.

Following determination of initial potential solutions to noncompliant areas of highest
priority, approximate quantities and rough order of magnitude costs were developed.
Based on the number of noncompliant locations and measurements taken during the
initial field review, estimated quantities have been shown in table 4-1. Items such as
guardrail end terminals or fire hydrant locations are simply estimated by counting the
number of noncompliant sites, while items such as rip-rap removal and slope flattening
were developed using the established Reno Engineering stationing, aerial photography,
and slope measurements taken during the initial field review and detailed in the
appendices of this report. Preliminary magnitude of cost estimates for the noncompliant
items are also shown in table 4-1. These costs only represent an approximate order of
magnitude as to the estimated cost required to correct these prioritized items.
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Table 4-1: Prioritized Safety ltems
Approximate
Item Quantity Cost
Construction of .
Roadway Shoulders 20z $55%
Placement of Guardrail .
End Terminals 40 Terminals $$$
Placement of New 3000 Linear $$$
" Guardrail Feet
% Flatten Roadside Slopes | 10000 Cubic $$%
N within Clear-zone Yards
N Removal of Boulders
8 .
& | and Rip-Rap from Clear- Sopuigiiels $8$
N Yards
& zone
Culvert in Clear-zone at 15 Inlets and $$
Approaches Outlets
Fire Hydrant 15 Fire $$
Adjustments Hydrants
Sight Distance .
Corrections 2 Sites $
$<50K, $$<100K, $3%<1M, $3$%> 1M
CONCLUSION

While ultimate ownership of a completed USA Parkway is unclear, it is clear that the
existing facility does not fully meet all of NDOT, AASHTO or FHWA guidelines. Based
on the field reviews completed and input received from NDOT staff at both headquarters
and District 11, a detailed list of noncompliant items has been developed with specific
safety related items being determined as those items of highest priority. While the
comprehensive list of noncompliant items details all areas, only the high priority items
have been analyzed for potential solutions and associated costs. Further analysis and
discussion is needed to determine potential solutions and the resulting costs associated
to bring all items, not just priorities, into compliance. It is anticipated that the additional
cost analysis could easily be completed based on the quantity of information contained
within the comprehensive list of noncompliance. In any case, this report provides NDOT
with information on which to base discussions moving forward and to assist in the
decision making process regarding the potential operation, maintenance and safety of
the existing roadway for the further advancement of the USA Parkway and the benefit of
the traveling public.
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Table 3.1: Design Criteria Used to meet a 50 mph Design Speed

Design Element

Desirable Criteria

Minimum Criteria

Reference

Shoulder Width (rt) 10 ft 6 ft NDOT Road Design Guide
Shoulder Width (It) 8 ft 4 ft NDOT Road Design Guide
Crest Vertical Curve "K" value 85 n/a AASHTO Green Book
Sag Vertical Curve "K" value 96 n/a AASHTO Green Book

600 ft 3X design speed NDOT Road Design Guide

Minimum Length of Vertical Curve

Superelevation

Maximum 6%

Maximum 4%

NDOT Road Design Guide

Grade

7% Maximum (rural)

9% Maximum (urban)

NDOT Road Design Guide

Grade Break

0.2% max

n/a

NDOT Road Design Guide

Stopping Sight Distance

425 ft

n/a

AASHTO Green Book

Intersection Site Triangles

625 ft (truck)

480 ft (passenger car)

AASHTO Green Book

Sign Offset in Rural Areas

12 ft from EOP

6 ft if paved shoulder exists

MUTCD, NDOT Standard Plans

Sign Offset in Urban Areas 2 ft behind curb face n/a MUTCD
Clear-Zone Distances Foreslopes Backslopes Reference
Desian Speed 50 moh 1V:6H or | 1V:5H or 1V:3H 1V:3H 1V:5H or | 1V:6H or
esign speed = 5U mp flatter 1V:4H ' : 1V:4H flatter i i i
Traffic Volume = above 6000 vpd AASHTO Roadside Design Guide
20-22 ft | 24-28 ft varies* 14-16 ft 18-20 ft | 20-22 ft

*Refer to page 3-3 of the Roadside Design Guide
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APPENDIX A: ROADWAY GEOMETRY




USA Parkway Design Compliance Appendix A - Roadway Geometry Compliance Summary

Site #| Station Details of Non-Compliance Additional Discussion Photo
Reference
Roadway section at end of pavement:
1 400+00 [66.5' EOP to EOP, no striping or median at this point. Gravel shoulders on either side of about |Shoulder width does not meet NDOT guidelines. See Note 1. 161
5'. Guard rail on left.
Curve at From the information provided by Reno Engineering, the radius is 1575 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
2 405400 The measured superelevation in the SB direction is 4.0%. that a curve of this radius would require superelevation of 5.0% at a design speed of 50 mph. 170
The measured superelevation in the NB direction is 4.0%. The current superelevation on the roadway does not meet the requirements.
Roadway section:
NB - Two 12' lanes with 20" paved shoulder on right.
3 408+00 [SB - Two 12'lanes with 24" paved shoulder on right. See Notes 1, 2 and 3. 178-179
Median width is 15', no paved shoulder outside of yellow stripe, Median filled rip-rip of size
6"-8". Guard rail offset about 10" from EOP.
In areas on reversing curves, the superelevation transition is non-standard. The transitions ) . ) .
4 455+00 - appear to be abrupt with short sections of steep grades present on the outside or inside lanes Reversing curves are usually not de5|.red espeually for new construction, however they are
510+00 . . . . acceptable and are more or less a driver comfort issue.
depending on the direction of superelevation.
e A From the information provided by Reno Engineering, the radius is 1800 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
5 oG The measured superelevation in the SB direction is 4.2%. that a curve of this radius would require superelevation of 4.6% at a design speed of 50 mph. 195
The measured superelevation in the NB direction is 4.7%. The current superelevation in the SB direction does not meet the requirements.
Curve at From the information provided by Reno Engineering, the radius is 1450 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
6 468+00 The measured superelevation in the SB direction is 3.0%. that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph. 198
The measured superelevation in the NB direction is 3.5%. The current superelevation on the roadway does not meet the requirements.
7 478+00 |Road grade at this location is at 6.2% in both travel directions. Maximum.desirable. grade. is 5.0% for rolling hillé f)n arural min?r arterial. Maximum 503
allowable is 7%. This section could also be classified as mountainous.
Curve at From the information provided by Reno Engineering, the radius is 1650 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
8 06400 The measured superelevation in the SB direction is 4.0%. that a curve of this radius would require superelevation of 4.8% at a design speed of 50 mph. 220
The measured superelevation in the NB direction is 3.0%. The current superelevation on the roadway does not meet the requirements.
e A From the information provided by Reno Engineering, the radius is 1400 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
9 £19400 The measured superelevation in the SB direction is 3.0%. that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph. 226
The measured superelevation in the NB direction is 4.0%. The current superelevation on the roadway does not meet the requirements.
10 | s15+80.60 As indicated on the plans, the length of vertical curve fails to meet a 50 mph design speed. Per NDOT guidelines, the minimum length of vertical curve is 3 times the design speed which
Length = 108.45' equals 150' in this case.
11 | 515+80.60 As indicated on the plans, the k-value of the sag vertical curve fails to meet a 50 mph design Per the Green Book, the minimum k-value for a sag vertical curve at 50 mph is 96.
speed. K=70.0
Roadway section:
12 594400 NB - Two 12' lanes W.ith 2' paved shoulder on r'ight s'ide, 4" on‘ins'ide shoulder. See Notes 1 and 2. 556957
SB - Two 12' lanes with 2' paved shoulder on right side, 6" on inside shoulder.
Median width is 15.5' stripe to stripe with gravel.
Short rise, or mound in profile of southbound lanes. Short steep rise then drops back slightly i . . . . i . .
. . . . o L. This mound is not detailed in information received from Reno Engineering. Not a major safety
13 534+00 It |on other side. Roadside ditch appears to do the same and it is unclear if ditch remains in 328-329

positive drainage.

concern, mainly a driver comfort issue.




Roadway section:
NB - Two 12 ft lanes with a 1.5' paved right shoulder and a 1.3' paved left shoulder.
Additional 2' of graded gravel shoulder (rt).

14 539+00 [SB - Two 12 ft lanes with 0.9' paved right shoulder and 1.0' paved left shoulder. Additional 2' [See Notes 1, 2 and 3. 47-51
of graded gravel shoulder (rt).
Median is 17.5' wide filled with rip-rap 4"-6" in size. Sits above pavement.
Roadway is crowned at 2-3%.
Roadway section similar to above with the exception of median width.
15 549+00 . v o , . The median width in this location is acceptable however paved shoulders are still required.
Median width is 20.5".
Incomplete approaches will eventually lead to early pavement deterioration. Approaches are
16 569+50 rt |Incomplete approach, apron is not paved on the left side pulling gravel on to roadway. to be paved to limit the intrusion on dirt and mud onto the paved surface. The minimum 76-77
radius on approaches shall be 25'.
v A From the plans provided by Reno Engineering, the radius is 1400 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
17 600400 The measured superelevation in the SB direction is 2.0%. that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph. 107
The measured superelevation in the NB direction is -2.5% (adverse). The current superelevation on the roadway does not meet the requirements.
Curve at From the plans provided by Reno Engineering, the radius is 1400 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
18 612400 The measured superelevation in the SB direction is -1.5% (adverse). that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph. 117
The measured superelevation in the NB direction is 2.1%. The current superelevation on the roadway does not meet the requirements.
Roadway section:
19 625400 NB - Two 12' lanes with 1' paved shoulders on left and right sides of stripe. See Notes 1 and 2. 134-135
SB - Same as NB lanes.
Median width is 15.5' stripe to stripe with gravel.
Curve at From the plans provided by Reno Engineering, the radius is 1400 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
20 641400 The measured superelevation in the SB direction is 2.0%. that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph. 136
The measured superelevation in the NB direction is 2.0%. The current superelevation on the roadway does not meet the requirements.
Grade break in vertical centerline alignment. Shown on plans to be 0.31%. Because break is . . ) .
21 | 643+50.00 ) . . o . . ) NDOT Road Design Guide allows a maximum of 0.2% break in grade.
located in horizontal curve it is not visible in field, nor noticeable by vehicle.
Following Chapter 9 of the Green Book, the sight triangle at Pittsburgh is type Case B. The
At Pittsburgh Drive, there is a possible sight distance issue for vehicles approaching USA & p' . & ) 8 . 8 vp ) .
22 644+50 . ) , most conservative value, Case B2, has a minimum sight distance for trucks of 620'. This 330
Parkway on eastbound Pittsburg. The measured distance was found to be 270'. i .
exceeds the measured field distance.
From the plans provided by Reno Engineering, the radius is 1400 ft.
? > y ) & . g., . Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
Curve at [The measured superelevation in the SB direction is 2.5%. ) ) i . .
23 L L that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph. 143
665+00 [The measured superelevation in the NB direction is 3.0%. . .
. The current superelevation on the roadway does not meet the requirements.
Median sloped at -0.5% (adverse).
24 | 671+00 SB [Upon visual inspection, there appears to be a flat spot in the curve at this station. Likely a result of a change in median width. 153
Begin curb along roadsides and median: 6" vertical face.
Roadway section at this point:
25 671+48 [NB -40' from lip of gutter at right to face of curb in median. There is a left turn lane at this See Note 4. 156-160

location. Gutter panis 18" wide.
SB - 26' section from face of curb at right to lip of gutter in median. Gutter panis 18" wide.




Roadway section:
NB - 25.75' from FC to FC with 18" of gutter pan included on right side.

26 680+00 See Note 4. 278
SB - 27.75' from FC to FC with 18" of gutter pan included on right side. ee ote
Median is 36' wide filled with gravel.
v A From the plans provided by Reno Engineering, the radius is 1400 ft. Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates
27 690400 The measured superelevation in the SB direction is -3.3% (adverse). that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.
The measured superelevation in the NB direction is 2.1%. The current superelevation on the roadway does not meet the requirements.
From the plans provided by Reno Engineering, the radius is 925 ft. it is unclear what the actual posted speed limit in this area is. In the southbound direction the
)8 Curve at [The measured superelevation in the SB direction is 3.0%. previous sign indicated 40 mph, but the northbound direction indicates 45 mph. Regardless 283-284
714+00 [The measured superelevation in the NB direction is 2.3%. of which one, using the 6% maximum superelevation and a radius of 925, the curve requires
Roadway width in both directions including the 18" pan is 27.5' at least 5.0% superelevation, which it does not have.
713+50 - . . . . o . . . . .
29 s Raised median of width less than 4' is not paved. NDOT Standard Plans indicate that medians with a width of 4' or less be paved with concrete. 296
211400 Possible sight distance issue because of landscaping. Trees, with branches located 5' behind |From the Green Book, the HSO dist at a 50 mph design speed = 20.4'. The actual distance
30 216400 It curb interfere with views of traffic traveling in the right lane. Tree height is approximated to |measured from the center of the travel lane to tree branches is 13' meaning at 50 mph, there 295
be 20' and the curve radius is 920'. is insufficient sight distance.
Note 1: For minor arterials, the NDOT Road Design Guide indicates that usable shoulders of 10' shoulders on right and 8' shoulders on left should be used. Acceptable minimums are 6' and 4'
respectively. Although preferred by NDOT, the Green Book indicates that not all usable shoulder width is required to be paved. Some of the width could consist of aggregate base or other
material of sufficient stability to allow a vehicle to recover. There are few, if any locations on USA Parkway that have shoulders, paved or un-paved, meeting the width requirements of the
Road Design Guide.
In areas of divided roads, the Green Book indicates that a minimum paved shoulder width of 4' be used in the median. The median shoulder in this section does not meet the 4'
requirement.
Note 2: In addition to median shoulders, the median width in this section does not meet the clear-zone requirements as indicated by table 3-1 of the Roadside Design Guide. That table indicates
that 20-22 feet should be provided for clear-zone area based on the design speed and traffic volume.
Note 3: The uneven nature of the rip-rap in the median may increase the stopping distance and decrease the likelihood of an errant vehicle's ability to recover. In addition, rip-rap of located in the
median near the edge of pavement may be disturbed by passing vehicles or snowplows.
Note 4: NDOT allows vertical curb heights of 6" or less on non-freeway arterials where the posted speed limit is 45 mph or less. The Green Book indicates that curbs be offset at least 1', preferably

2' from the traveled way. The Green Book generally indicates that curbs are mainly used in lower speed situations however with the posted speed limit at 45, having curb may be
considered acceptable is offsets are met. For this location, the offset distance of 1' is met on both the left and right lanes. It is also worth noting that this section of USA Parkway may be

considered urban due to the driveway spacing and nature of the businesses.
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ROADWAY GEOMETRY — PHOTO LOG Site 3 —ation 408+00, photo 1_78 Ioolking north

Site 1 — Station 400+00, photo 161 looking south
; .

Site 5 — Station 456+00 photo 195 looking north

Site 2 — Station 405+00, photo 170 looking north

-
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Site 6 — Station 468+00, photo 198 looking north Site 8 — Station 506+00, photo 220 looking north

Site 7 — Station 478+00, photo 203 looking north Site 9 — Station 512+00, photo 226 looking north

Prepared by Jacobs Engineering Group Inc. Page 2 October 2012



N\ N
arkway

SR 439 Design Standards Compliance

Site 12 — Station 524+00, photo 256 looking north Photo 48 looking north
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Site 17 — Station 600+00, photo 107 looking north Site 19 — Station 625+00, photo 134 looking north

Site 18 — Station 612+00, photo 117 looking north Site 20 — Station 641+00, photo 136 looking south
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Site 22 — Station 644+50, photo 330 looking north at intersection

Site 23 — Station 665+00, photo 143 looking west Site 25 — Station 671+48, photo 157 looking north
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Site 25 cont. - photo 159 Photo 158 looking north
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Site 26 — Station 680+00, photo 278 looking north Site 29 — Station 713+50 - 715+00, photo 296 looking north
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APPENDIX B: CLEAR-ZONE




USA Parkway Design Compliance Appendix B - Clear-zone Objects Compliance Summary

Photo
Site # Station Description of Non-Compliance Additional Discussion
Reference
Guard rail does not have proper trailing end terminal treatment. Rail is offset 1.5' from EOP. See Note 4.
1 400+00 It . . o . . ) o . 164-165
Height of Guardrail is 30" meaning it does not meet height standards. Minimum required guardrail height is 32" for triple corrugated, R-8.4.1
2 401+00 It |Gap located in guard rail run for fire hydrant. No trailing end or leading end terminals. See Note 2. 166-167
3 407+50 It |Gap located in guard rail run for fire hydrant. No trailing end or leading end terminals. See Note 2. 172-173
Guard rail does not have leading end terminal. Also, guard rail does not extend enough to
407+50 - . . . . . .
4 412400 It protect the steep foreslope located behind the shoulder. The rail should be extended See Note 3. Reference notes for Site 3 in roadside slopes for steep slope details. 175-177
approximately 900' to cover the slope, or the slope behind should be flattened.
5 410+00 rt |Guard rail does not have proper trailing end terminal treatment. See Note 4. 180
428+00, . , ,
6 Boulders present in clear-zone offset 10' from stripe. Remove boulders from clear-zone.
433+00 It
453+00 - . , .
7 T Boulders present in clear-zone offset 10' from stripe on 3:1 foreslope. Remove boulders from clear-zone. 196
474400 Guard rail does not have proper trailing end terminal treatment. The last 200' of this rail is not
8 479400 It needed as the slope behind the rail is 4:1 extending for 25'. Rail only needed at culvert See Note 4. Remove excess rail if it is not needed. Could save for reuse else ware. 200-202
crossing.
9 480400 It Guard rail does not have proper end terminal treatments or flare rates. Could bury leading end |See Note 5. Because of change of flare rate, length needed to bury rail may exceed length 208
into hill side. needed for leading terminal. Cost analysis required to determine best solution.
Guard rail does not have proper end terminal treatments on either end. Rail is offset 1-1.5'
10 480400 rt from‘EOP. Also, rail at this location does not sztend to fully protect the hazard b‘ehind. See Notes 1 and 5. 504-207
Leading end should be extended to protect ditch following length of need analysis for the end
treatment.
499+00 - _ o L . .
11 500400 rt Rocks located on slopes with in clear-zone. Fore slope in this location is 1.9:1. Remove rocks from clear-zone. See slope compliance site 212
12 502400 rt Guard rail does not have proper end terminal treatments or flare rates. Rail is offset 1-1.5' See Note 5. 13915
from EOP.
. . . , See Note 5. Because of change of flare rate, length needed to bury rail may exceed length
Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from . . . . i i
. ) . . . needed for leading end terminal. Cost analysis required to determine best solution. Also, the
13 502+00 It [EOP. Could bury leading end into hill side. Possible maintenance access problem because of . , . 216-218
. > sides not protected by guardrail have steep rocky slopes sloping steeper than 1:1. Due to these
steep slopes leading to inlet. ) . .
slopes and the depth of the inlet, access by person or machine could be challenging.
Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from [See Note 5. Because of change of flare rate, length needed to bury rail may exceed length
14 510+50 It [EOP. Could bury leading end into hill side. Possible maintenance access problem because of needed for leading end terminal. Cost analysis required to determine best solution. The steep 227-229, 231
steep slopes leading to inlet. nature of the slopes leading to the inlet make access a challenge.
Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from
15 511+00rt [EOP. Also, rail at this location does not extend to fully protect the hazard behind. Leading end |See Notes 1 and 5. 223-225

should be extended.




16 515+00 rt |Boulder located 11' from stripe. Remove boulder from clear-zone. 234
17 18400 rt Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from See Note 5. 238240
EOP.
18 518400 It Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from See Note 5. 241744
EOP.
See Note 4. This guardrail location falls on an approach meaning detail R-8.2.4 may apply.
19 521+00 It |Trailing end of guard rail does not have any end terminal. 'g. . . PP L & . y PRy 247
However, there is insufficient clear area behind the rail as it is protecting a culvert inlet.
20 591400 rt Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from See Note 5. 551
EOP.
21 524400 rt Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from See Note 5. 959-254
EOP.
99 524400 It Guard rail does not have proper end terminal treatments or flare rate. Rail is offset 1-1.5' from See Note 5. 559-261
EOP.
23 £37400 "Comstock Meadows" sign rock features located 19.5' from stripe on the right and 17.5' from |See Note 1. Moving of one or two boulders would solve the issue. The signs themselves are 268-271
the stripe on the left. outside the clear-zone.
24 539+00rt [Boulders located 5' off EOP. Remove boulders from clear-zone. 56
Guard rail terminal does not protect roadside slope to culverts; however, the slope begins 21.6'
from the stripe. This falls at the limit of accepted clear-zone. Likely guard rail at this location |Refer to discussion provided for Site 18 of the Roadside Slopes section. Guardrail in this stretch
25 546+00 rt . . . . . .. . 59
not intended to protect ditch but instead for the development to the north. Guard rail face for [should have shy distance sufficient to meet NDOT requirements.
this run is even with EOP.
Damaged to guard rail at Sydney. This run of rail does not have a leading end terminal. This run
26 545+00 It |of rail does not protect vehicles from entering the drainage channel located behind the rail. It [See Notes 1 and 3. Guardrail requires repair. 63-66
begins too late to prevent an errant vehicle from crashing.
27 547+50 rt |Gap located in guard rail run for fire hydrant. No trailing end or leading end terminals. See Note 2. 67-68
562+00 - |Several large boulders located in median 4' to 5' from stripe. Median with = 20.5' stripe to
28 . Remove boulders from clear-zone. 74
567+00 stripe.
Incorrect guard rail end anchor. This is installed per detail 8.2.4.1 but should be per detail
29 563+00 rt 899 & P P Could be accepted by NDOT as it meets the standard plans. 72-73
Parallel culvert under approach located 8' offset from stripe, 24" concrete pipe with blunt end.
30 569+00 rt [Ditch is 3' below surface of pavement. No flared end section. Channel lined with rock round See Notes 1 and 7. 75,79
pipe inlet and outlet.
31 569+50 rt |Pole guide wires located 19 from stripe. Wires are Iocajced on the edge of the cIear-zone. 'Instead of moving the pole, a solution may be 78
to place an object marker to warn oncoming vehicles.
32 569+50 rt [Boulders located near edge of pavement around approach. Remove boulders from clear-zone. 78
Parallel culvert under approach located 8' offset from stripe, 24" concrete pipe with blunt end.
33 577+00 rt |Ditchis 2.5' below surface of pavement. No flared end section. Channel lined with rock round [See Notes 1 and 7. 80-82
pipe inlet and outlet.
34 577+00 rt |Boulders located near edge of pavement around approach and in median. Remove boulders from clear-zone. 80, 82-83




576+00 -

35 580400 It Large boulders of 1' diameter and greater located along roadside slope. Remove boulder from clear-zone. 88
Bollards fall in clear-zone and should be removed. Refer to Site 15 of the Utilities section. The
36 581+50 It [Bollards located around fire hydrant offset 9.4' from stripe ) g 84
chain gate should be moved away from the road.
37 580+00 It [Misc wooded post, 8" tall located in shoulder, offset 10' from stripe. Minor object, but post should be removed. 89
579+00- [Rip- f ing size al dside sl beginning 18'-22' f tripe. G | should
38 Ip-rap ot varying size along roacsice siope egmr.nng . rom stripe. faravel shotllaer Boulders should be removed and shoulder are re-graded. 90
582+00 rt |extends for about 5 ft at flatter than 10:1 slope prior to rip-rap area.
Two parallel HDPE 36" culverts under Italy Drive. The inlet elevation is about 4' below the
39 587+00rt [roadway. The channel side slope varies to about a 2:1. The distance from the stripe to the See Notes 1 and 7. 91-94
hinge is 7.5". Culver inlet is heavily silted.
Parallel 24" RCP culvert i der Italy Dri ith flared end section. Ditch hi ffset 4'
aratie . i cu‘verl running under ftaly rl\'/e With flare | end section :, ch hinge otrse See Notes 1 and 7. Culvert has insufficient cover. The Roadside Design Guide indicates that for
40 587+00 It |from stripe. Ditch is 3' deep. Cover on culvert is less than 1' and less than 6" for much of the " . ) . 96-99
" . culverts 24" or less, inlet protection may not be required.
run. Large 6" rip-rap surrounds the inlet and outlet.
Large culvert inlet with headwall located at truck entrance to Wal-Mart truck driveway. Two
18" x 24" concrete boxes with inlet 5.5' below road surface. Hinge of the side slope to inlet
i , . ] , - . . 2 . See Notes 1 and 7. Headwall located in clear-zone and protection is likely required. Pending a
41 593+00 rt |begins 3' from the stripe., and the headwall begins 23' from the stripe. Rip-rap of varying sizes ) . , . L 101-105
. . . review by Hydraulics, large rip-rap in this ditch should be removed.
present protecting slopes from erosion. Unclear where water comes from to yield such a
significant structure.
595+00 - . L .
42 600400 rt Rock mound located 14 ft from stripe. Ground slope in this area is flatter than 6:1. Remove rock mound. 108
Three 18" x 24" box culverts with headwall under Wal-Mart car entrance. Inlet 4.75' below . L . )
. . , . . See Notes 1 and 7. Headwall located in clear-zone and protection is likely required. Pending a
43 607+00 rt |roadway. Headwall of the inlet side is offset 16.5' from the stripe and the outlet headwall is i . . . . 111-113
, . . review by Hydraulics, the rip-rap in this ditch should be removed.
offset 10.5'. Very large boulders present sounding the slopes to the inlet and outlet.
Two 42" CMP with inlet headwall running under an approach driveway. Inlet elevation is 4.5'
below the roadway. Headwall is offset 4' from stripe with large 1' diameter rip-rap closer than
that. 2' of gravel shoulder from EOP. Side slopes vary, but reach 1:1 at headwall. On outlet See Notes 1 and 7. Headwall located in clear-zone and protection is likely required. Pending a
44 613+00 rt |end, no headwall present, pipes end with metal flared end sections. Pipe outlets are at review by Hydraulics, the rip-rap in this ditch should be removed. Unclear why outlets are at 115,120
different elevations. There is approx 1' of cover on the higher pipe. Outlet invert elevations are |different elevations as the inlets begin at the same elevation.
lower than channel resulting in ponding at outlet end.
At outlet end of previous 42" CMP, the rip-rap slope ends right at the pavement edge, 1' from
45 614+00 rt . . p o > p ) B & R = Almost appears as if rip-rap is supporting pavement. Gravel shoulder has eroded. 121
the stripe. Significant pavement erosion beginning.
Two 36" cmp culverts running under Denmark Drive, no headwall. The inlet elevation sits 9' . . . .
P g. . , . ] See Note 1. Slope begins within the of clear-zone range and could be considered outside of the
below the road surface. The side slopes are covered with large 1' plus sized rip-rap and slope . . . .
46 617+00 rt . ] . , . . ) area, however, because of the slope steepness and rip-rap size coupled with the roadway being 123-125
at 1:1 or more. The hinge of this slope is 21' from the stripe falling outside the clear-zone . ) . )
. . . on a downhill section may warrant protection of some kind.
requirements; however, the depth and severity of this inlet may warrant treatment.
On the outlet end of the previous 36" CMP, there is additional rip-rap of similar size however, . . . .
. . ] . ) L Rl . | Regrading of ditch may be possible however, outlets and channel slope currently falls within
47 618+00 rt |the rip-rap sloping, sloping at 2:1 at this location, is closer to the shoulder beginning 14' from 126

the stripe. The gravel shoulder has a slope of 6:1.

clear-zone. See Note 1.




At driveway to Joy Engineering, there are large boulders used to delineate the edges of the
entrance. These boulders fall 14' and 19' from the stripe meaning they are in the clear-zone.

See Note 1. Boulders should be removed and markers placed to delineate the approach. Also

48 622+00 LT . ) . per NDOT Road Design Guide, the approach should be paved to prevent dirt and mud from 128
Also this driveway is not paved and each time trucks pull onto USA Parkway gravel spreads .
entering the travel lanes and support the shoulder.
across the road.
626+00 to . . . .
49 641400 It Several rocks of varying distances from stripe located in clear zone. Remove rocks from clear-zone. 137
50 664+00 rt |Large boulders located 13.5' from stripe in clear-zone. Appear to protect pump station. Remove boulders from clear-zone. 144-145
51 666+50 It [Utility power pole 12' from stripe. Gravel shoulder sloping at 7.7:1 Pole falls within clear-zone. If pole cannot be moved, it would require protection. 148
The Roadside Design Guide indicates that at approaches and at intersections the minimum
52 675+00 It |Guide wire for power pole are located 2.5' behind curb. Minimum at approaches is 3.0’ ) 8 . ) . . 277
offset for objects behind curbs is 3.0".
675+00, . . . . . .
Rocks as part of the landscaping located in median islands are positioned directly behind curb
53 676+00, o ) 272-275
with little or no distance from the back of curb to the rocks.
682+00 See Note 6.
695+00 rt, |[Rocks in median are near median nose as well as back of curb at this location. Also the rocks
54 i . . , 281-282
696+00 [for the sign on the right side are 1' from the back of curb.
Non standard barrier rail terminal and flare rate, and improper curb transition. Barrier rail The barrier does not have the proper end treatment. A guardrail end terminal should be
55 717+00 rt [should have tangential guard rail end prior to concrete section. Possible removal of small placed prior to the barrier rail and flush with curb face to prevent vehicles from directly 286-289
section for installation on proper end terminal. impacting the blunt end. Refer to detail R-8.4.3
Note 1: Chapter 3 of the Roadside Design Guide outlines the concept of the clear-zone. In general, a clear, unobstructed and traversable area should be provided beyond the edge of the through
traveled roadway for the recovery of errant vehicles. If this distance cannot be met and the object cannot be removed, protection is required. From table 3-1 of the roadside design guide, the
minimum clear-zone distance for a 50 mph road with 6000 ADT is 20-22"' at a 6:1 foreslope and 24-28"' at a 5:1 or 4:1 foreslope.
Note 2: Gaps in guardrail without proper end treatments are not accepted. Solution could be to end the first rail at the hydrant and begin the second rail behind the hydrant utilizing the proper end
terminals. This maintains access to the hydrant. End terminals would still be required per drawing R-8.2.2. Should the rail remain under the same configuration, trailing and leading terminals
are needed. Refer to details R-8.1.1 and R-8.2.2 of the NDOT Standard Plans.
Note 3: Refer to detail R-8.1.1 of the NDOT Standard Plans
Note 4: Refer to detail R-8.2.2 of the NDOT Standard Plans
Note 5: Refer to details R-8.1.1 and R-8.2.2 of the NDOT Standard Plans
Note 6: The Roadside Design Guide recommends that in areas of curb and gutter, the minimum offset for objects behind curbs is 1.5'. While it is desirable to have objects outside the clear-zone
regardless of the curb placement, the Design Guide acknowledges that it may not be possible in existing urban areas. The rocks may need to be adjusted to achieve this requirement.
Note 7: Protection of culvert inlet is required if it is located in the clear-zone. Chapter 3 of the Roadside Design Guide provides detailed discussions for inlet and outlet designs at approach culverts.
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ROADWAY CLEAR-ZONE AREA - PHOTO LOG
Site 1 — Station 400+00 LT, photo 164 Site 3 — Station 407+50 LT, photo 172

Site 2 — Station 401+00 LT, photo 167
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Site 4 cont. - photo 177 Site 7 - Station 453+00 — 457+00 LT, photo 196 looking north
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Site 9 — Station 480+00 LT, photo 208 Photo 207

Prepared by Jacobs Engineering Group Inc. Page 3 October 2012



K Parkway

SR 4399

Design Standards Compliance

Site 12 — Station 502+00 RT, photo 213 Site 13 — Station 503+00 LT, photo 216

Photo 215 Photo 217
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Site14 — Station 510+50 LT, photo 228
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Site 17 — Station 518+00 RT, photo 238 Site 18 — Station 518+00 LT, photo 243

Site 19 — Station 521+00 LT, photo 247
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Site 20 — Station 521+00 RT, photo 251 Site 22 — Station 524+00 LT, photo 261

Site 21 — Station 524+00 RT, photo 252
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Site 23 cont. - photo 270 Site 25 — Station 546+00 RT, photo 59
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Site 26 cont. - photo 65 Site 27 — Station 547+50 RT, photo 68

Photo 66 Site 28 — Station 562+00 — 567+00, photo 74
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Site 29 — Station 563+00 RT, photo 73
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Site 33 — Station 577+00 LT, photo 81 Site 35 — Station 576+00 — 580+00 LT, photo 88 looking south
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Site 37 — Station 580+00 LT, photo 89 Site 39 — Station 587+00 RT, photo 91 looking south

Fayn F

Site 38 — Station 579+00 — 582+00 RT, photo 90 looking north Site 40 — Station 587+00 LT, photo 97 looking south
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Site 40 cont. - photo 98 Photo 104
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Site 43 — Station 607+00 RT, photo 111 looking north Site -44 Station 613+00 RT, photo 115 looking north

Photo 113 Photo 120
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Site 45 — Station 614+00 RT, photo 121 looking south Site 47 — Station 618+00 RT, photo 126 looking south
Nyred] 1 | . .I . : r = = S— o

Prepared by Jacobs Engineering Group Inc. Page 15 October 2012



“WSEParkway

SR 4399

Design Standards Compliance

Site 49 — Station 626+00 — 641+00 LT, photo 137 looking south Site 51 — Station 666+50 LT, photo 148

Site 50 — Station 664+00 LT, photo 144 Site 52 — Station 675+00 LT, photo 277
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Site 53 — Station 675+00, 676+00, 682+00, photo 272 Site 54 — Station 695+00 RT 696+00, photo 281 looking south

Photo 273
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Site 54 cont. - photo 282

Site 55 — Station 717+00 RT, photo 286 looking north

Prepared by Jacobs Engineering Group Inc. Page 18 October 2012



N\ N
arkway

SR 439 Design Standards Compliance

APPENDIX C: ROADSIDE SLOPES




USA Parkway Design Compliance Appendix C - Roadside Slopes Compliance Summary

Phot
Site # Station Details of Non-Compliance Additional Discussion o0
Reference
1 400+00 - [Foreslope of 1.75:1 after a 5.5' gravel shoulder of slope 7:1 from EOP to hinge. Height of fill is |See Note 1. Because the distance from the traveled way to the hinge of the slope is only 13', 162-163
402+00 rt |about 13'. the slope falls within the clear-zone. Guardrail is warranted.
Roadside ditch foreslope of 1.5:1 after a 7' gravel shoulder from stripe to hinge sloping at 3%.
410400 - [Depth of ditch is 11' with bould t. Backsl f 2:1 begins 10' f tripe.
2 ep. oraiten 1s . WI_ many .ou e.rs preserl . acksiope 0 egins roms I‘.I[?e See Note 1. Foreslope falls within clear-zone. Extension of the guardrail is the best solution. 181,183
420+00 rt |Previous guard rail sections end just prior to this ditch and should be extended an additional
1000' past the limits of the ditch foreslope.
412400 Roadside ditch foreslope of 2:1 beginning after a 7' gravel shoulder from stripe sloping at 20:1.
3 416400 It Depth of ditch is 10" with boulders present at bottom. Backslope of 1.5:1 begins 27' from See Note 1. Foreslope falls within clear-zone. Extension of the guardrail is the best solution. 182,184
stripe. Guard rail should be extended additional 900' to cover ditch.
4 447400 - |Roadside ditch foreslope of 2.5:1 after a 6' gravel shoulder from stripe to hinge sloping at 10:1. [See Note 1. Foreslope falls within clear-zone. Although ditch is shallow and unlikely for a 194
450+00 It [Ditch depthis 2'. Back slope of 2:1 begins 10' from stripe. vehicle to roll, both the foreslope and the backslope are steeper than 3:1.
Roadside ditch filled with 6" rip-rap. Ditch width is 11' sloping at 6:1. Begins aft 7' I
462+00 - oadside ditch 1 .e wi . g rap. teh Wi 'S Sl eglr'ls a. er a, e See Note 2. Steep backslope falls within clear-zone, however due to the clean nature of the
5 shoulder from stripe to rip-rap sloping at 20:1. Clean backslope of 2:1 beginning 18' from i 197
473+00 It . slope, it may be acceptable.
stripe.
477+00- |F I f 2:1 after 9' of I shoulder f tripe to hi loping at 10:1. Depth of fill i
6 Iore's opeo atter I ot gravel shouiderirom stripe to hinge sioping a epthorHitis See Note 1. Foreslope of 2:1 falls within clear-zone. 199
479+00 rt |4' with some boulder present along slope.
> 480+00 - |Roadside ditch along this stretch is filled with 6"-8" rip-rap. Some larger boulders present. See Note 2. Steep backslope falls within clear-zone, however due to the clean nature of the 209-210
495+00 It [Ditch slopes at 4:1 and has a width of 13" Begins 20' from the stripe. Gravel shoulder present. |slope, it may be acceptable.
3 486+00 - |Foreslope of 1.9:1 after a 15' shoulder from stripe to hinge sloping at 10:1. Fill height is 4'. See Note 1. Foreslope of 1.9:1 falls within clear-zone. Slope flattening in this area may be 212
495400 rt |Relatively flat ground at base of fill extending some distance. Boulders present. possible. Boulders on slope should be removed.
9 496+00 - |Ditch, offset 6'-7' from stripe in this stretch, is filled with 4"-6" rip-rap. Backslope located 17' see Note 2
502+00 It |from stripe. Ditch slopes at 10:1 along this section. '
507+00- |G | should idth of 12' f tripe to hi loping at 10:1. After hi 1.6:1f I
10 |.fave shoulder WI_ ° . rorr'1 Siripe to hinge sioping a erhinge oresiope See Note 1. Foreslope falls within clear-zone. Boulders should be removed. 221-222
510+00 rt |with boulders. Height of fill is 12".
502+00 - See Note 2. St backsl falls within clear- h due to the cl t f th
11 Ditch, offset 6'-7' from stripe in this stretch, is filled with 4"-6" rip-rap. ee 9 € eep backsiope fals within clear .zone, owever due to the clean hature oT the 230
511+00 It slope, it may be acceptable. Foreslope not an issue.
12 512+00 - |Gravel shoulder width of 9' from stripe to hinge sloping at 15:1. After hinge 1.5:1 foreslope See Note 1. Foreslope falls within clear-zone. Slope flattening in this area may be possible. 937-233
515+00 rt |with boulders. Height of fill is 7'. Remove boulders.
511+00 - See Note 2. St backsl falls within clear- h due to the cl t f th
13 Ditch, offset 6'-7' from stripe in this stretch, is filled with 4"-6" rip-rap. ee 9 € eep backsiope fals within clear .zone, owever due to the clean hature oT the
518+00 It slope, it may be acceptable. Foreslope not an issue.
Erosi I leading d t Ivert inlet. The shoulder behind th drail has b
rosionon s opes. eacing down ,O culvert inie € shoulder .e |!*1 © garc rar has .egu.n Because this culvert inlet is behind guardrail, the placement of a headwall would reduce the
14 521+00 It |to erode and fall into the culvert inlet. Unclear as to why the pipe is so deep. Cover of pipeis | . ) 249-250
. risk of erosion.
5' or more on this end.
518+00 - . - S . T, s
15 590400 [t Ditch, offset 6'-7' from stripe in this stretch, is filled with 4"-6" rip-rap. See Note 2. Slopes in this area are acceptable. 248
16 522+00 - [Ditch, offset 6' from stripe in this stretch, is filled with 4"-6" rip-rap. Backslope after ditch is See Note 2. Backslope is acceptable. 558
5234001t |3:1.
See Note 1. Backslope is in the clear-zone. However, the backslope in this location is clean and
17 524+00 - |Shoulder width of 17' from stripe to hinge, sloping at 10:1. After hinge, backslope of 1.9:1. free of snags. Because it is located 17' from the stripe on a tangent roadway, it may be 264-265
536+00 It |Gravel shoulder of 6'. Ditch in this location filled with 4"-6" rip-rap. considered acceptable however the rip-rap in the ditch should be removed as it decrease the

likelihood of an errant vehicles ability to recover.




Eroding slope at culvert outlet location north of Sydney Drive. Erosion begins 20.6 ft from EOP.

See Note 1. At the present time, the erosion falls outside the clear-zone distance however
overtime the slope will move toward the road and ultimately into the clear-zone. Since the

18 545+50 rt . ) i 57-58
Slope down to culvert outlets is approx. 1.5:1. Slope of shoulder is about 6:1. outlets of the culverts are out side the clear-zone, the placement of a headwall may stop the
erosion.
A minimum of 2' of gravel shoulder should be present behind all guardrails per NDOT Standard
19 563+00 rt |Insufficient shouldering material behind guard rail. Pavement is beginning to be undermined. & P & P 73
Plan 8-R-8.1.1 unless posts are lengthened.
587+50 - [Roadside ditch with 2:1 slope 3' deep located 10.5'-15' from stripe to hinge. Ditch width .
20 . . . See Note 1. Foreslope falls in clear-zone. 94-95
589+50 rt |approx 10 ft wide with a 2:1 backslope on other side
Insufficient shoulder. Ditch should be re-graded away from the roadway. Maintenance item
21 606+00 rt |Shoulder eroded and pavement under mining beginning. Drop off at edge of pavement of 1'. primarily & y y I 110
608+00 - [Backslope of 2:1 slope beginning 16' from the stripe and getting closer as it continuous north.
22 P . p. 8 . 8 P 8 g See Note 1. Backslope falls within clear-zone. 114
610+00 rt |Gravel shoulder in this area is generally 7:1.
F I f 2.5:1 beginning 4' f tripe. D bout 21" f th d surface. Th
23 611+00 It ores ope? feg|r.m|ng rom s rlpe. fOps 40O rom the road surface € See Note 1. Foreslope is in clear-zone. 118
backslope is 6:1 beginning 8 ft from the stripe.
Foreslope varies from 3:1 to 6:1 in this section; however, beginning 15.5' from the stripe there . ) L
Denmark Dr A, . . . . See Note 1. Foreslope is in clear-zone. Boulders should be removed. Possible slope flattening in
24 is a rocky slope of increased steepness. The width is about 30 ft. After this rock area, the slope | . 127-128
622+00 It ) this area.
flattens out to less than 6:1. gravel shoulder needs re-grading.
o 624400 rt Short section of steep foreslope sloping at 2:1 to allow for power pole guide wires to remain in [See Note 1. Foreslope around guide wires is in clear-zone. Guide wires should be removed, 3033t
place. Distance from stripe to hinge is 14' sloping at 3.8:1. Gravel shoulder included. slope re-graded and guide wires replaced as wires themselves fall outside of clear-zone.
Four culverts located 12' below the roadway surface cross USA Parkway. The hinge point of
26 624+00 It [the 1.5:1 slope leading down to these pipes is offset 3' from the stripe. Large bounders also See Note 1. Because of the proximity to the road, steepness of the slope and depth of the inlet 131-133
present. Very unsafe situation and outlets, these locations are of extreme concern. There is no marking of any kind and the
At outlet end of the above culverts, a foreslope of 1.1:1 begins 6' from the stripe. The gravel weeds along the shoulder prevent a driver from seeing the slope. Should a vehicle pull of the
shoulder at this location is about 4:1. The slope down the outlets is hidden as there are road at these locations, they will almost certainly roll. Guardrail is needed. Headwall may also
27 625+00 rt N ; Lo 331-333
numerous weeds growing around the slope. The culvert outlets are surrounded by large be needed to prevent erosion and undermining of the pavement.
boulders that act as slope support.
650400 to This section along both sides of the road has a foreslope shoulder width of 6' sloping at 10:1,
28 660+00 then a backslope of slope 1.45:1 immediately following. This backslope does not meet clear- |See Note 1. Backslope falls within clear-zone. 142
zone.
657+00 - [Rip-rap in channel section. Size varies from 3" to 6". Channel foreslopes are generally 7:1 and
29 Ryen . z . B & ! The rip-rap in the ditch may decrease the likelihood of an errant vehicles ability to recover. 146
665+00 It |back slopes of 6:1. Width of channel is 16 ft
665+00 - [Barnroof shoulder design, however it meets clear-zone requirements. All slopes within clear-
30 &n, z g P I Meets all Roadside Design Guide Standards just wanted to point out the barnroof design. 150-151
671400 It |zone are 4:1 or flatter.
31 671400 It Shoulder width of 17' from stripe to hinge, sloping at 10:1. After hinge, foreslope increases to |See Note 1. Because of the length of the 3:1 slope and presence of rip-rap at base, roadside 153

3:1 and extends down a long slope of 50 or more feet before ending in rip-rap ditch.

protection may be required.

Note 1: Chapter 3 of the Roadside Design Guide outlines the requirements for roadside slopes falling within the clear-zone. In general, slopes of 4:1 or flatter are considered acceptable provided they
are free of obstacles. Slopes steeper than 4:1 but not more than 3:1 are not considered acceptable provided there is sufficient runout beyond the toe of a foreslope. Foreslopes and
backslopes steeper than 3:1 are not allowed and require removal or protection. From table 3-1 of the roadside design guide, the minimum clear-zone distance for a 50 mph road with 6000

ADT is 20-22" at a 6:1 foreslope and 24-28' at a 5:1 or 4:1 foreslope.

Note 2: Pending a review by Hydraulics, the rip-rap in this ditch should be removed. The size and uneven nature of the rip-rap may decrease the likelihood of an errant vehicles ability to recover.
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ROADSIDE SLOPES — PHOTO LOG Site 3 — Station 412+00 — 416+00 LT, photo 182 looking north

Site 1 — Station 400+00 — 402+00 RT, photo 163 looking south

Photo 184 looking south
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Site 4 — Station 447+00 — 450+00 LT, photo 194 looking north Site 5 — Station 462+00 — 473+00 LT, photo 197 looking south
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Site 7 — Station 480+00 — 495+00 RT, photo 209 looking south Site 8 — Station 486+00 — 495+00 LT, photo 212 looking north
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Photo 210 looking north
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Site 11 — Stations 502+00 — 511+00 LT, photo 230 looking south Site 12 — Stations 512+00 - 512+00 RT, photo 232 looking south
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Site 12 cont. photo 233 looking south Photo 250
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Site 15 — Stations 518+00 — 520+00 LT, photo 248 looking south
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Site 16 — Stations 522+00 — 523+00 LT, photo 258 looking south Site 18 — Station 545+50 RT, photo 57
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Site 20 — Stations 587+50 — 589+50 RT, photo 94 looking north Site 21 — Station 606+00 RT, photo 110 looking north
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Site 22 — Stations 608+00 — 610+00 RT, photo 114 looking north Site 24 — Stations Denmark Drive — 622+00 LT, photo 127 looking south
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Site 25 — Station 624+00 RT, photo 334 looking north Site 26 — Station 624+00 LT, photo 131

Photo 133
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Site 26 cont. - photo 132 looking north Site 27 — Station 625+00 RT, photo 331 looking north
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Site 27 cont. - photo 333 Site 28 — Stations 650+00 - 660+00, photo 142 looking north
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Site 29 — Stations 657+00 — 665+00 LT, photo 146 looking south

Site 30 — Stations 665+00 — 671+00 LT, photo 150 looking north
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USA Parkway Design Compliance Appendix D - Utility Compliance Summary

: : . : . . . Photo
Site # Station Description of Non-Compliance Additional Discussion
Reference
Fire Hydrant in clear- .
1 401+00 ire Hyciran |n.c ear'zonle . . . See Notes 1 and 2. 166-169
Offset: It = behind rail (6' from stripe), rt = 5' from stripe
Fire Hydrant in clear- .
2 407+50 |C nverantincearzone. - See Notes 1 and 2. 172-174
Offset: It = 5', rt = behind rail (7')
3 471450 |Fre Hydrantin clear-zone. See Note 1. 185-186
Offset: It =5' from EOP, rt = 4.5'
4 427450 |Fre Hydrantin clear-zone. See Note 1. 188-189
Offset: It = 4' from EOP, rt = 7'
5 437450 |Fre Hydrantin clear-zone. See Note 1. 190-191
Offset: It =4.5' from EOP, rt =6.'
6 447450 |Fre Hydrantin clear-zone. See Note 1. 192-193
Offset: It = 4' from EOP, rt = 6'
Fire Hydrant in clear- .
7 518450 | o verantincearzone See Note 1. 245-246
Offset: I1t=9', rt=8'
Fire Hydrant in clear-
8 527400 | | varantinclearzone, See Note 1. 262-263
offset: [t=9', rt = 8'
Fire Hydrant in clear- .
9 537450 | C verantincearzone See Note 1. 266-267
Offset: It =9.75', rt =7.5'
The location of manholes and valve boxes in the travel lanes presents a maintenance issue as
. o . . L. . if access to these facilities is required, travel lanes must be closed. In addition, during
520+00 to |SSMHs located in travel lanes. Majority in SB direction of travel and in right lane. MHs prior to . , e , . .
10 . . reconstruction or during overlays, all utilities located in the pavement require adjustment. 54
717+00 [station 520+00 are on SB right shoulders out of travel lane. . . e
Also, improperly positioned utilities present problems for snow plows as the blade may
damage lids or rims if they are raised above the finished surface of the pavement.
Fire Hydrant in clear- .
11 | 547450 |Lcvdrantincearzone. o See Notes 1 and 2. 69
Offset: It = 8.99', rt = behind rail (6')
Fire hydrant in clear-zone.
Y ) Z . . . See Notes 1 and 2. There is a hydrant located across the street and removing this one and
12 557+50 [The one on the right is behind guard rail and may not be needed. Because of building . . . , )
. L . repairing the guardrail gap is a possible solution.
improvements located behind its location.
13 567+50 Fire hydrant in clear-zone See Note 1.
14 570+50 It |Fire hydrant in clear-zone See Note 1.
See Note 1. Because of the proximity of the hydrant to the approach, the placement of rail
15 581+50 It |Fire hydrantin clear-zone i , ‘p y y PP P 84
may be possible. Solution is to move the hydrant out of the clear-zone.
16 587+50 Fire hydrant in clear-zone See Note 1.
17 597+50 Fire hydrant in clear-zone See Note 1. 108




18 607+50 Fire hydrant in clear-zone See Note 1. 119
19 627+50 Fire hydrant in clear-zone See Note 1. 135
20 637+50 Fire hydrant in clear-zone See Note 1.
21 667+00 Fire hydrant in clear-zone See Note 1. 148
677+00, |Unfinished valves in median. Valve riser sticks above finished grade of road and are broken.
22 i ! 276, 279
682+00 [Valve lids do not fit. ) . .
Valve located behind fire hvdrant has broken id and riser i full of dirt. Unclear is val Valves should be checked for proper operation and adjusted per Method C flush with the
23 682+00 It fa V(:_ ocated behind fire hiydrant has broken fic and riser I tull ot dirt. Unclear is valve finished ground. Having the valve covers rise above the finished ground in the median is a 280
=300 uncrions. potential hazard for errant vehicles.
+
24 709+00’ Unfinished valves in median. Valve riser sticks above finished grade of road and are broken. 336
25 716+00 Irrigation located behind curb meaning it would be located in NDOT right-of-way limits. 290
Note 1: Chapter 3 of the Roadside Design Guide outlines the concept of the clear-zone. In general, a clear, unobstructed area should be provided beyond the edge of the through traveled roadway
for the recovery of errant vehicles. If this distance cannot be met and the object cannot be removed, protection is required. From table 3-1 of the roadside design guide, the minimum clear-
zone distance for a 50 mph road with 6000 ADT is 20-22' at a 6:1 foreslope and 24-28' at a 5:1 or 4:1 foreslope. Fire Hydrants set at improper heights where the riser pipe extends above the
finished grade are objects requiring relocation or protection.
Note 2: Due to improperly designed gaps in the guardrail with non-compliant end terminals, the rail may not fully protect a vehicle from the Hydrant. It may be possible to rotate the hydrant such

that the hose connections could still be made and the guardrail gaps filled. Additional discussion with Storey County required.
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Site 1 — Station 401+00, photo 166 and 169

Site 2 — Station 407+50, photos 173 and 174
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Site 3 — Station 471+50, photos 185 and 186 Site 4 — Station 427+50, photos 188 and189
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Site 5 — Station 437+50, photos 190 and 191 Site 6 — Station 447+50, photos 192 and 193
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Site 7 — Station 518+50, photos 245 and 246 Site 8 — Station 527+00, photos 262 and 263
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Site 9 — Station 537+50, photos 266 and 267 Site 10 — Station 520+00 to |-80, photo 54
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Site 15 — Station 581+50 LT, photo 84

Site 18 — Station 607+50, photo 119
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Site 19 — Station 627+50, photo 135 Site 22 — Station 677+00, 682+00, photos 276 and 279

Site 21 — Station 667+00, photo 148
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Site 23 — Station 682+00 LT, photo 280 Site 25 — Station 715+00, photo 290
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USA Parkway Design Compliance Appendix E - Drainage Specific Compliance Summary

Photo
Site # Station Description of Non-Compliance Additional Discussion
Reference
Headwall does not appear extend fully around pipes. If headwall is does not fully surround
1 02400 rt Unique headwall located at outlet end of CMP culverts. Unclear why pipe was not extended. [pipes, erosion may undermine the headwalls and ultimately the guardrail and pavement 915
Headwall may become unstable is erosion occurs. section. Headwall appears to be buried barrier rail. Pipe extension may solve issues at this
location. See Notes 1 and 2.
Two 72" CMP inlets located several feet below roadway with grouted rip-rap headwall. Inlets
to culvert has steep rocky slopes on three sides sloping steeper that 1:1. While it is protected
2 502+00 It . P Y . P . p & P L . P Mainly an access and maintenance issue. See Note 2. 219
by guard rail, access for maintenance would be difficult. Future erosion is likely if any water
were to traverse the slope.
Drop inlet located in approach. Unique location as there is not channeling directing flow to
3 | s44+001t mlef e . s . Drop inlet similar to NDOT Type 2. 62
4 643+50 Non-standard drop inlet located 3' from stripe. Ditch appears to travel up hill. Non-standard drop inlet type. Cross culvert may better serve this location. 138-139
Curb drainage passes under barrier rail into rip-rap channel. Then channel drops into a basin
. y 2=l . . 2 p e ) > . No access road to the basin has been provided. As basin is located several feet from the road
with a 36" outlet pipe with headwall. Access to this basin is difficult meaning maintenance .
5 716+50 It e . . . ) beyond a landscaped area, access is a challenge even by foot. Unclear how much water actually 292-294
would be difficult. Basin seems to be a gathering point for weeds and debris. Unclear where ]
. L. reaches the basin.
other inlet originates.
6 217400 rt Insufficient channeling to collect flows. Drop inlet may be too small. Resulting excess flows Channeling should be provided and analysis completed to determine the capacity of inlet. Non- 395397
travel down the embankment onto the Union Pacific Railroad tracks. standard drop inlet type.
Note 1: Most culvert inlets and outlets do not have end sections of any kind. Inlets should be
protected from large deposits of debris such that water continue to pass through the pipes
without overtopping the roadway. In addition, at the outlet end of a pipe, rip-rap is typically
needed to slow the water for discharge into a drainage channel. Many outlet ends of the
culverts on USA Parkway do not have this rip-rap.
Note 2: Corrugated metal piping is adequate pipe material however overtime it tends to rust and

corrode. It is more desirable to install pipe made of material such as concrete or HDPE with
longer life spans requiring less maintenance.
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Site 3 — Station 544+00 LT, photo 62

DRAINAGE - PHOTO LOG

Site 1 — Station 502+00 RT, photo 215

Site 4 — Station 643+50 LT, photos 138
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Site 4 cont. photo 139 Photo 293

Site 5 — Station 716+50 LT, photo 292

Prepared by Jacobs Engineering Group Inc. Page 2 October 2012



N\ N
arkway

SR 439

Design Standards Compliance

Site 6 — Station 717+00 RT, photo 325 looking south Photo 236

Photo 327, looking north
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USA Parkway Design Compliance Appendix F - Signing Compliance Summary

Phot
Site #| Station Details of Non-Compliance Additional Discussion oro
Reference

1 419+00 It [Speed limit sign located 10' from stripe. See Note 1. 301

2 427+00 rt |Speed limit sign located 10' from stripe. See Note 1. 302

3 | ass0p |Peed limitsigns: , See Note 1. 303-304
RT = 11' from stripe, LT = 11' from stripe

4 | 491400 |PPeCdlimitsigns: _ See Note 1. 305-306
RT = 10.5' from stripe, LT = 9' from stripe

5 515+00 It |Speed limit sign located 10' from stripe. See Note 1. 307

6 523+00 rt |Speed limit sign located 10' from stripe. See Note 1. 308

7 547400 Sydney Drive strfaet sign located 5' from SB yellow stripe in median. See Notes 1 and 2. 309
Pole embedded in concrete.

580+00, Speed limit S|gn‘s: .

8 81400 RT =5' from stripe, LT = 7.5' from stripe See Notes 1 and 3. 310
Pole embedded in concrete. Sign size is 24" x 30".

9 549+00 [Large rock street sign in median clear-zone, 2.6' from stripe See Note 4. 70-71

10 583400 Italy Prlve street S|.gn located 4' from NB yellow stripe in median. see Notes 1 and 2. 311
Pole is embedded in concrete.

11 590+00 [Large rock street sign in median clear-zone, 2.1' from stripe See Note 4. 100

12 | 611+00 rt |Fire truck sign located 5' from stripe. See Note 1. 312

13 622+00 [Large rock street sign in median clear-zone, 2.5' from stripe See Note 4. 130

14 622400 Denmark Drive street sign located in median about 5' from SB yellow stripe. Pole embedded in see Notes 1 and 2. 313
concrete.

15 | 646+00 rt [Speed limit sign located 6' from stripe. Pole embedded in concrete. Size is 24" x 30". See Notes 1, 2 and 3. 315

16 | 659+00 It |Speed limit sign located 4' from stripe. Sign size is 24" x 30". See Note 1 and 3. 314

17 671400 Wal'tharr? Way stre.et sign Iécated in .median. Sign is technicaIIY behind curb, but curb face only See Note 1. 316
begins 2' prior to sign location. Post is offset 7; from yellow stripe.

MUTCD section 2D.07 Amount of Legend, recommends that the amount of text on the sign
18 | 716400 It Non-standard overhead sign. Reflectivity appears to be low and text on right panel appears should be limited to no more than three lines of destinations. Also, the lettering fonts on both 399

small and difficult to read. Font of text appears non-standard.

the signs do not seem to be consistent with the class of highway. MUTCD table 2D-2 details the
requirements. If the sign is older than 5 years, it probably does not meet the current
retroreflectivity standards, however the sign is lit and reflectivity is not an issue.




Lane merges sign and "RIGHT LANE ENDS" sign are not needed as right lane does not end. It

19| 716+00rt becomes a right turn lane to enter the freeway after it crosses the river. An additional white advisory sign located nearer to the freeway indicating that the right lane is 318
Yellow warning sign "LANE ENDS MERGE LEFT" blocked by fencing on railroad bridge. Visible |2 turn only lane. Merge signs prior to this are not needed. An advance intersection lane control
20 | 720+00 rt |only after you cross the bridge. Unclear why sign is needed because lane ends in a right turn  [Si8N may be used instead (R3-8). 320-321
pocket, not a merge.
21 PErr;Iercet Incorrect guide post color. Guide posts in median are white and should be yellow. 55
Entire . NDOT Standard plans R-9.1.1 and R-9.2.1 indicate spacing and placement of guide posts and
22 . There are no object markers. .
Project object markers.
23 PErr;Iercet None of the approaches or medians are marked with the proper approach markers.
)4 Entire  [Several Private signs located in median and near pavement edges. Most are on wooden posts [Private signs do not conform to the MUTCD and do not have proper assemblies complying with
Project |however NDOT does not allow private advertizing signs within right-of-way. NDOT and NCHRP Report 350 standards.
Note 1: The MUTCD indicates that on rural roads, roadside signs shall be offset a minimum of 12' from the edge of pavement. Additionally, the NDOT standard plans indicate that for areas with no
shoulder, the offset shall be 12'. | areas with a paved shoulder the offset should be 6'. Because USA Parkway does not have required shoulders, the 12' offset was used as the evaluation
criteria.
Note 2: Round sign posts embedded in concrete are not compliant with NDOT and the Roadside Design Guide. Signs posts shall conform to detail T-31.1.2 and subsequent details of the NDOT
standard plans. Any round sign posts shall have multidirectional slip bases.
Note 3: Per the MUTCD, for multi lane conventional roads, the minimum speed limit sign size is 30" x 36". The current size conforms to conventional single lane roads only. All speed limit signs prior to
547+00 are of correct size.
Note 4: In areas of no median curb or median barrier, the clear-zone must be maintained or objects within that clear-zone protected from impact by errant vehicles. Based on the design speed of the

road of 50 mph, the clear-zone distance for anticipated traffic volumes is 20-22 ft for slopes 6:1 or flatter. These signs and rock features located in a relatively flat median fall within that clear-

zone distance and are not protected.
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Site 1 — Station 419+00 LT, photo 301 looking south

Site 3 — Station 465+00, photos 303 and 304

Prepared by Jacobs Engineering Group Inc. Page 1 October 2012



K Parkway

SR 4399

Design Standards Compliance

Site 4 — Station 491+00, photos 305 and 306 Site 5 — Station 515+00 LT, photo 307 looking south
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Site 6 — Station 523+00 RT, photo 308 looking north
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Site 7 — Station 547+00, photo 309 looking south Site 9 — Station 549+00, photo 70
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Site 10 — Station 583+00, photo 311 looking north

Ly

Site 8 — Station 580+00 and 581+00, photo 310
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Site 11 — Station 590+00, photo 100 Site 13 — Station 622+00, photo 130

Site 12 — Station 611+00 RT, photo 312 looking north Site 14 — Station 622+00, photo 313 looking south
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Site 15 — Station 646+00 RT, photo 315 looking north Site 17 — Station 671+00, photo 316 looking north
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Site 19 — Station 716+00 RT, photo 318 looking north
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1.0 INTRODUCTION

This report represents the preliminary hydrologic and hydraulic analysis of the facilities
along the existing portion of USA Parkway. It is meant to provide guidance for future,
more detailed design-level analysis at locations where issues may potentially exist.
Analysis was performed in accordance with the Nevada Department of Transportation
Drainage Manual (2006). Hydrologic and hydraulic analyses data and results are
presented in Appendix A. Additional supporting data is presented in Appendix B.

2.0 HYDROLOGIC & HYDRAULIC ANALYSES

The hydrologic analysis consists of peak runoff flow computations for existing
conditions. Hydraulic analysis was based on facilities presented in the roadway design
plans produced by Reno Engineering Corporation in 2003 and field review completed by
Jacobs Engineering and Wood Rodgers in 2012. Based on the NDOT Drainage Manual
and a roadway functional classification of “Minor Arterial”, the 10-year and 25-year
storm events were calculated to analyze roadway drainage facilities including culverts,
channels, drop inlets, and curb & gutter. The following assumptions and methodology
were applied to the hydrologic and hydraulic analyses:

e The watershed exhibit (SD1 and SD2), prepared in 2003, from Reno Engineering
Corporation was reviewed. The information on this exhibit regarding the sizes
and locations of crossing does not correlate with what was on the As-Build design
plans for the roadway.

e The Rational Method was utilized for the hydrologic analysis of watersheds under
100 acres.

e SCS methodology with a balanced frequency storm rainfall distribution was
utilized for the hydrologic analysis of watersheds greater than 100 acres.

e USGS Regression Equations (Region 5) were also applied to the two largest
watersheds (see Appendix A, Table 6 for notes regarding equation applicability).
It is noted that peak flows were substantially higher for these watersheds using the
SCS methodology. Refer to HEC-HMS results in Appendix B and Regression
Equation results in Appendix A for a comparison.

e For the Rational Method, offsite areas were categorized as “unimproved areas”
for runoff coefficient development (see Appendix A for C-value development).

e For SCS methodology, offsite areas were categorized as “sagebrush with grass
understory — poor” for curve number development (see Appendix A for CN
development).

g
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e HEC-HMS was applied for SCS analysis.
e NOAA Atlas 14 point precipitation was used (see Appendix B).

e Representative precipitation points were used to provide precipitation values for
multiple watersheds where applicable (see Figure 1 for precipitation points).

e Drop inlets were analyzed for capacity: stormdrain networks were not analyzed.

e A bypass analysis was not conducted: bypass flows were not added to
downstream features.

e Culverts were analyzed using HY-8.
e Drop inlets, channels, and curb & gutter were analyzed using Flowmaster.

e The 25-year storm event peak flow was used to assess culvert and channel
hydraulic capacity.

e The 10-year storm event was applied for drop inlet and curb & gutter analysis.

e Typical roadside channels were assigned a manning’s coefficient of 0.035.
Actual conditions vary based on field observation but 0.035 was found to be
representative for most cases. A manning’s coefficient of 0.045 was applied to a
few larger roadside channels based on observed conditions as indicated in
Appendix A, Table 10.

e Channel, drop inlet, and curb & gutter characteristics such as longitudinal slopes,
side slopes, cross slopes, etc. were based on digital topography developed from
aerial mapping in combination with field survey. Capacities were based on bank-
full depth.

Please see the footnotes on the tables in Appendix A for further assumptions specific to
analysis represented on each table.

3.0 RESULTS

The hydrologic and hydraulic results are presented in Appendix A. Preliminary analysis
indicates that the following locations need further assessment (see Tables in Appendix A
for detailed results and at the conclusion of this section for summary of deficient
facilities):
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Culvert 8 — the 25-year peak flow exceeds the calculated 12 culvert capacity by
125%. Pipe elevation and size information was estimated due to an inability to
remove the inlet grate and an outlet pipe was not found. A more detailed
hydrologic analysis will be necessary to determine the additional improvements
necessary to meet NDOT conveyance standards. Regardless of the capacity of the
pipe, if the pipe size is verified to be 127, it falls below the NDOT minimum size
of 18”.

Culvert 10 — the 25-year peak flow exceeds the calculated culvert capacity by
38%. Two hydrologic methods were used to calculate peaks for this set of
culverts: SCS and Regression (see Appendix A). The SCS peaks were
significantly higher (25-year peaks of 2,869 cfs using SCS and 750 cfs using
Regression). However, even the calculated Regression peak exceeds capacity. In
order to meet the minimum capacity to pass the 25-year event based on the
Regression equations, it is estimated that an additional 2x54” CMPs are
necessary. If the higher flows calculated based on SCS methodology are utilized,
8 times the existing capacity is necessary.

Two input variables for the Regression analysis are outside of the applicable
ranges: latitude of 39.52 degrees (range 36.44-39.50) and mean basin elevation of
5040 feet (range 5,770-10,500). Because the latitude is just outside of the
applicable range and the mean basin elevation is below the range, and thus
conservative, Regression peak flows were deemed appropriate. A more detailed
analysis is necessary to determine the degree of additional improvements needed
to meet NDOT standards

Culvert 29 — the 25-year peak flow significantly exceeds the calculated culvert
capacity. This culvert runs along USA Parkway under an unpaved access road. It
is unlikely that it was designed to pass the 25-year event due to the severe degree
of deficiency. Note that in very large flows, this culvert may not pose an
impediment to flows as the dirt road may at some point wash out. However, prior
to potential road wash out, flows will likely encroach into the travel-way.

Channels as indicated in Appendix A, Table 10. A total of 10 channels were
calculated to be undersized for the 25-year event. Because there is large variation
in channel characteristics (varying slopes, depths, roughness, etc.), a more
detailed analysis on a channel-by-channel basis is recommended to determine the
degree of further action necessary. However, channels were found to be
undersized by a range of 30% to 1400%.

Drop inlets as indicated in Appendix A, Table 9. Existing spread exceeds the
allowable spread of ¥z travel lane width in 4 locations. Table 9 also summarizes
inlet interception and bypass. Bypass flows at each inlet were calculated to be
less than 1 cfs except at DI09, DI21, and DI24. A review is necessary to
determine acceptable interception and bypass flows.
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e Curb & gutter and barrier rail spread as indicated in Appendix A, Table 11.
Existing spread exceeds the allowable spread of '2 travel lane width in 3
locations. A more detailed analysis is necessary to determine if action is needed

at these locations.

Additional areas of interest include:

e Culvert 11 consists of four 36” CMP. Based on offsite contour topography and
current field evidence of erosion, it appears that this culvert crossing receives
much less flow than expected for four 36” CMPs. Historic aerial photos taken
prior to current developed land improvements show some evidence of flow near
this location. However, due to improvements in the area, flow paths have likely
been altered. Extended coverage of onsite 1-foot topography (see extents of
detailed topography in the area of Watersheds 33 and 34) would be useful in

verifying offsite areas contributing to Culvert 11 flows.

Culvert Deficiency Summary

- . Peak Flow (cfs)
Existing Culvert Capacity % Comitient
Label | Description (cfs) 10-Year | 25-Year | Deficient
More detailed hydrologic analysis
cos 12" PVC 3.4 5.2 7.7 125 and verification of minimum required
NDOT pipe size necessary.
C10a 52" CMP Review applicable hydrologic
methodology and verify estimate of
C10b 52" CMP 526.9 301.1 750.3 42 an additional 2x52" CMPs
necessary. See Appendix A, Table
C10c 52" CMP 7 notes regarding methodology.
Conduct more detailed analysis to
" verify potential travel-way
G293 18:5° FVC .3 93.1 142.9 2339 encroachment of flow during large
events.

Note: Highlighting indicates capacity deficiency
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Channel Deficiency Summary

s Channel 25-Year .
E?Iil:t::;g | Capacity | Peak Flow Def;y:ient
(cfs) | (cfs) ]
CHO03 1.4 21.6 1400
CHO05 29.7 46.7 57
CHO6 5.6 44.3 694
CHO06a 1.2 34.1 204
CHo6b 8.8 26.4 201
CHO09 9.3 16.9 82
CH15 3.0 3.9 30
CH16 25 5.3 80
CH22 8.5 63.9 877
CH25 1158 142.9 24

Note: Highlighting indicates capacity deficiency

Minimum Pipe Size Requirement Deficiency Summary

Existing Culvert Capacity PoakFlow (cfs)
Label | Description (cfs) 10-Year | 25-Year
Cco02 12" PVC 4.6 0.7 0.9
Co3 12" PVC 6.3 1.4 1.9
Co4 12" PVC 4.7 2.7 3.6
Co05 12" PVC 6.5 4.0 54
Co06 12" PVC 3.5 1.1 1.6
co7 12" PVC 6.7 1.2 1.5
cosg* 12" PVC 3.4 5.2 7.7
Cc29 13.5" PVC 59 93.1 142.9

Notes: *pipe information estimated, unable to remove inlet grate, no outlet found
Highlighting indicates capacity deficiency

Curb and Gutter Deficiency Summary

10-Year
Length | Peak Allowable %
Label (f1) Flow Sp(:;.-)ad Spread | Deficient
(cfs) (ft)
CGo4 498 1.9 8.4 7.5 12
CcG18 858 5.2 10.2 8.0 28

Notes: Highlighting indicates capacity deficiency
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4.0 CONCLUSIONS

In order to meet NDOT minimum pipe size standards, eight culverts would need to be
upsized at culvert locations C02, C03, C04, C05, C06, CO7, CO8, and C29. Additionally,
culverts C08, C10, and C29 are significantly undersized from a capacity standpoint. See
Appendix A for the Culvert Inlet/Outlet deficiencies table. Channels are undersized in
ten locations as indicated in the Channel Deficiency Summary. Supplementary or
replacement culvert and channel design (with supporting design-level hydraulic analysis)
should be prepared and implemented in order to meet NDOT standards at these locations
as noted. Additionally, curb and gutter, and barrier rail spread is exceeded in three
locations (refer to Table 11).

Wood Rodgers analysis has been limited to an after-the-fact assessment without benefit
of accurate design drawings and thus our evaluation has been limited to that field data
which could readily be collected. Identification of construction defects are not within the
Scope of Work. Thus, deficiencies other than inadequate sizing may exist due to
improper materials or installation.
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FIGURES

Figure 1a - Watershed Map (Scale: 1" = 6000")
Figure 1b - Watershed Map (Scale: 1" = 3000")
Figures 2.1 - 2.13 - Existing Roadway Features (Scale: 1" = 200"
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Figure 2.2 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.3 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.4 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.5 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.6 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.7 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.8 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.9 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis
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Figure 2.10- Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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Figure 2.11 - Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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// D Figure 2.12- Existing Features
/ 5 USA Parkway-Pass/Fail Drainage Analysis
Storey County, Nevada
September 2012
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Figure 2.13- Existing Features
USA Parkway-Pass/Fail Drainage Analysis

Storey County, Nevada
September 2012
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APPENDIX A

Hydrologic and Hydraulic Analysis

' Table/Supporting
Documentation Table/Supporting Documentation Name
No.
1 Hydrologic Soil Groups
2 Rational Method C Calculations
3 Combined Watersheds Rational Method C Calculations
4 SCS Curve Number Calculations
5 SCS Lag Time Calculations
6 USGS Regression Equations Calculations
7 Peak Flow Calculations
8 Culvert Analysis
9 Drop Inlet Analysis
10 Channel Analysis
11 Curb & Gutter/Barrier Rail Analysis
12 Culvert Inlet/Qutlet Treatment Deficiencies

Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway

Wood Redgers, Inc.
September 2012
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Table 2

Rational Method C Calculations

Watershed ol F"ﬂlmpmd e = i cimperﬁous cc’owm
AR el e || G Mol [IRETS S [ an Ny
, - , rea (ac) Area (ac) 3

WSO01 0.45 0.30 0.35 0.00 0.90 0.45 0.90 0.90
WS02 0.44 0.30 0.35 0.00 0.90 0.44 0.90 0.90
WS03 0.19 0.30 0.35 0.00 0.90 0.19 0.90 0.90
WS04 0.30 0.30 0.35 0.00 0.90 0.30 0.90 0.90
WS05 0.19 0.30 0.35 0.00 0.90 0.19 0.90 0.90
WSO06 0.22 0.30 0.35 0.00 0.90 0.22 0.90 0.90
WS07 0.78 0.30 0.35 0.31 0.90 0.47 0.66 0.68
WS08 0.07 0.30 0.35 0.07 0.90 0.00 0.30 0.35
WS09 1.83 0.30 0.35 1.08 0.90 0.75 0.55 0.58
WS10 0.13 0.30 0.35 0.09 0.90 0.04 0.50 0.53
WS11 0.38 0.30 0.35 0.16 0.90 0.22 0.64 0.67
WS12 0.92 0.30 0.35 0.60 0.90 0.32 0.51 0.54
WS13 0.37 0.30 0.35 0.25 0.90 0.12 0.49 0.52
ws14 3.73 0.30 0.35 3.40 0.90 0.33 0.35 0.40
WS15 0.85 0.30 0.35 0.53 0.90 0.32 0.53 0.56
WS16 0.53 0.30 0.35 0.31 0.90 0.22 0.54 0.57
WS17 0.33 0.30 0.35 0.03 0.90 0.30 0.84 0.84
WS18 0.37 0.30 0.35 0.08 0.90 0.29 0.78 0.79
WS19 0.74 0.30 0.35 0.29 0.90 0.45 0.66 0.68
WS20 0.39 0.30 0.35 0.11 0.90 0.28 0.73 0.75
WS21 0.88 0.30 0.35 0.26 0.90 0.62 0.72 0.74
WS22 0.24 0.30 0.35 0.01 0.90 0.23 0.88 0.88
WS23 0.09 0.30 0.35 0.01 0.90 0.08 0.86 0.86
ws24 0.55 0.30 0.35 0.04 0.90 0.51 0.86 0.86
WS25 0.95 0.30 0.35 0.56 0.90 0.39 0.54 0.57
WS26 1.57 0.30 0.35 0.38 0.90 1.19 0.75 0.77
WSs27 13.89 0.30 0.35 12.42 0.90 1.47 0.36 0.41
wSs28 0.82 0.30 0.35 0.81 0.90 0.00 0.30 0.35
WS29 5383.58 NA NA NA NA NA NA NA
WS30 4.56 0.30 0.35 3.17 0.90 1.40 0.48 0.52
WS31 10.61 0.30 0.35 9.52 0.90 1.10 0.36 0.41
WS32 36.01 0.30 0.35 32.48 0.90 3.53 0.36 0.40
WS33 4.27 0.30 0.35 3.88 0.90 0.39 0.35 0.40
WS34 6.70 0.30 0.35 6.28 0.90 0.42 0.34 0.38

Revised (Pass/Fail) Drainage Analysis

Existing USA Parkway Wood Rodgers, inc.

Appendix A Page 1 of 3 September 2012



Table 2

Rational Method C Calculations

Total Cunimproved Cimpervious Ceombined
Watarahed Area (ac) c ,c i ‘Unirﬁ'lp'l;.o'vad o | impervious | .
‘ 10-yr 251 Area (ac) 10,25-yr Area (ac) 10-yr ?S-W
WS35 6.25 0.30 0.35 5.78 0.90 0.48 0.35 0.39
WS36 1.00 0.30 0.35 0.48 0.90 0.52 0.61 0.63
WS37 2.81 0.30 0.35 2.52 0.90 0.29 0.36 0.41
WS38 29.81 0.30 0.35 28.19 0.90 1.62 0.33 0.38
WS39 9.06 0.30 0.35 7.79 0.90 1.27 0.38 0.43
WS40 19.08 0.30 0.35 18.45 0.90 0.63 0.32 0.37
WS41 5.35 0.30 0.35 5.12 0.90 0.23 0.33 0.37
WS42 14.23 0.30 0.35 13.27 0.90 0.95 0.34 0.39
wSs43 2.75 0.30 0.35 1.43 0.90 1.32 0.59 0.61
Wws44 10.78 0.30 0.35 10.26 0.90 0.52 0.33 0.38
WS45 19.68 0.30 0.35 8.55 0.90 11.12 0.64 0.66
WS45a 0.41 0.30 0.35 0.12 0.90 0.29 0.78 0.74
WS46 15.55 0.30 0.35 14.70 0.90 0.85 0.33 0.38
Ws47 2289.02 NA NA NA NA NA NA NA
WS48 33.47 0.30 0.35 32.39 0.90 1.08 0.32 0.37
WS49 1.10 0.30 0.35 0.50 0.90 0.60 0.63 0.65
WS50 0.42 0.30 0.35 0.29 0.90 0.13 0.49 0.52
WS51 1.10 0.30 0.35 0.75 0.90 0.34 0.49 0.52
WS52 0.92 0.30 0.35 0.48 0.90 0.44 0.59 0.61
WS53 39.76 0.30 0.35 39.35 0.90 0.41 0.31 0.36
WS54 2.24 0.30 0.35 1.43 0.90 0.80 0.52 0.55
WS55 3.56 0.30 0.35 3.02 0.90 0.54 0.39 0.43
WS56 0.26 0.30 0.35 0.26 0.90 0.00 0.30 0.35
WS57 202.92 NA NA NA NA NA NA NA
WS58 5.76 0.30 0.35 5.75 0.90 0.00 0.30 0.35
WS59 3.97 NA NA NA NA NA NA NA
WS60 12.30 NA NA NA NA NA NA NA
WS61 30.71 NA NA NA NA NA NA NA
WS62 3.24 NA NA NA NA NA NA NA
WS63 33.15 NA NA NA NA NA NA NA
WS64 49.37 NA NA NA NA NA NA NA
WS65 49.56 NA NA NA NA NA NA NA
WS66 14.81 NA NA NA NA NA NA NA
WS67 235.13 NA NA NA NA NA NA NA
Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway Wood Rodgers, Inc.
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Rational Method C Calculations

Table 2

Total Cinimproved Cimpenvicis Ccombined
Watershed -
Area (ac) c c Unimproved | Impervious 0 >
10-yr 25-yr A!’ea {ac} 10,25-yr Area {ac) ’Yr 2 -yr

WS68 19.69 NA NA NA NA NA NA NA

WS69 241.60 NA NA NA NA NA NA NA

WS70 164.21 NA NA NA NA NA NA NA

WS71 173.99 NA NA NA NA NA NA NA

WS72 9937.03 NA NA NA NA NA NA NA
Notes:

A runoff coefficient of 0.90 was applied for impervious areas.
A runoff coefficient of 0.30 was applied for unimproved areas in the 10-year event.
A runoff coefficient of 0.35 was applied for unimproved areas in the 25-year event.
Runoff coefficient development is not applicable for watersheds greater than 100 acres or watersheds that combine to greater than 100
See the Curve Number table for all watersheds labeled "NA" above.

Revised (Pass/Fail) Drainage Analysis

Existing USA Parkway

Appendix A

Page 3 of 3

Wood Rodgers, Inc.

September 2012



Table 3
Combined Watersheds
Rational Method C Calculations

o Combined Watersheds
Faatiife Contributing | = : . 2
Watersheds | Weighted |Weighted €
Area (ac) P

_ o ' |_c1o-yr 25-yr
DI09, BR0O6, CG04 9, 11 2.21 0.56 0.59
CGo7 10,13 0.50 0.49 0.52
Co3 16, 17 0.86 0.66 0.68
D17, C04 19, 21 1.62 0.69 0.71
D18 18, 20 0.76 0.75 0.77
Cco5 18, 19, 20, 21 2.37 0.71 0.73
C11, CHO4 33, 34 10.97 0.34 0.39

35, 37, 38, 40, 42,
C13, CHO5 43, 45, 452 95.01 0.41 0.45
37, 38, 40, 42, 43,
C14, CHO6 45, 452 88.76 0.41 0.45
CHO07a 39, 41 14.41 0.36 0.41
C15 S GO L L L) 85.95 0.41 0.45
45a

C16, CHO6a 40, 42, 43, 45, 45a 56.14 0.45 0.49
C18, CHO6b 42, 43, 45, 45a 37.06 0.52 0.55
C19, CHO8 43, 45, 45a 22.83 0.63 0.66
CHO9 44, 46 26.34 0.33 0.38
C20, CH10 45, 45a 20.08 0.64 0.66
CH14 51, 52 2.02 0.53 0.56

Notes:

Example Calculation: C10yr(WS9+WS11) = ((0.55*1.83)+(0.64*0.38))/(1.83+0.38) = 0.56

Revised (Pass/Fail) Drainage Analysis

Existing USA Parkway
Appendix A

Page 1 of 1

Wood Rodgers, Inc.
September 2012
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WS29

WS70 thru 72

Notes:

Table 6

USGS Regression Calculations

Area (sg. mi.) 8.5
Mean Basin Elevation (ft.) 5040
Latitude (Dec. Degrees) 39.52
Q2= 28.14 cfs
Q5= 128.74 cfs
Ql10= 301.08 cfs
Q25= 750.33 cfs
Q50= 1312.20 cfs
Q100= 2103.23 cfs
Area (sg. mi.) 16.1
Mean Basin Elevation (it.) 5680
Latitude (Dec. Degrees) 39.47

Q2=
Q5 =
Q10=
Q25=
Q50=
Q100=

65.59 cfs
24113 cfs
500.30 cfs
1083.46 cfs
1745.12 cfs
2615.19 cfs

Analysis based on USGS Fact Sheet 123-98, September, 1999

Region 5 Equations were applied.
The mean basin elevation for both watersheds 29 and 70-72 are located below the minimum

limit of 5770' (see applicable ranges in USGS Fact Sheet).

However, a physically lower mean elevation was considered to yield conservative peak flows.

The latitude for WS29 was just outside of the applicable range of 36.44-39.50 degrees.

Revised (Pass/Fail) Drainage Analysis

Existing USA Parkway
Appendix A

Page 1 of 1

Wood Rodgers, Inc.
September 2012



Table 7
Existing Conditions

Peak Flow Calculations

Time of Concentration Precipitvﬁlvion Runoff
““?;::f“m Feature %":t::::::f T"‘?; :}"‘“ Initial Sheet Flow ~ Shallow Conc. Flow | Channel Flow | o Intensity (in/hr) [ a (cfs) Methodology
L, (ft) n P, (in) S (fifit) T (min) { Lu(it) 7S (futt) | V(ft/s) | Ty (rr!in) Ll (ft) S (ftht) | V(ft's) | T (rnin) T,{mi_n} 10-yr 25-yr 10yr 25-yr 10-yr 25-yr
Dlo1 DI01, BRO1 1 0.45 57 0.011 1.25 0.025 1.13 0 0.000 0.0 0.00 394 0.017 2.6 2.50 5.00 2.52 3.31 0.90 0.90 1.0 1.3 Rational
Dlo2 DI02 Bypass 1, 3 . . 5 . . 5 5 = . = . e . : s : 5 s - - - Rational
DI03 D103, BR04 3 0.19 57 0.011 1.25 0.034 1.00 0 0.000 0.0 0.00 187 0.017 2.7 1.17 5.00 2.52 3.31 0.90 0.90 0.4 0.6 Rational
Dlo4 DI04, BRO2 2 0.44 35 0.011 1.25 0.029 0.73 0 0.000 0.0 0.00 424 0.017 2.6 2.70 5.00 2.52 3.31 0.90 0.90 1.0 1.3 Rational
DIOS DI05 Bypass 2, 4 - - - - - - - - - - - - - - - - - - = S - Rational
Dloé Dlos, BRO3 4 0.30 99 0.011 1.25 0.032 1.59 74 0.034 3.7 0.33 188 0.014 2.4 1.28 5.00 2.52 3.31 0.90 0.90 0.7 0.9 Rational
DI07 DI07, CGO2 5 0.19 99 0.011 1.25 0.019 1.97 20 0.030 3.5 0.10 98 0.031 3.6 0.46 5.00 2.52 3.31 0.90 0.90 0.4 0.6 Rational
DI08 D108, BROS 6 0.22 99 0.011 1.25 0.035 1.53 22 0.027 3.3 0.11 168 0.029 3.5 0.81 5.00 2.52 3.31 0.90 0.90 0.5 0.7 Rational
DloS DI09, BR06, CG04 9, 11 2.21 99 0.130 1.25 0.041 10.36 122 0.200 4.5 0.46 690 0.034 3.8 3.05 13.87 1.65 2.18 0.56 0.59 2.1 2.9 Rational
DI10 DI10, CGO03 7 0.78 23 0.050 1.25 0.085 1.14 0 0.000 0.0 0.00 624 0.033 3.7 2.80 10.00 1.91 2.52 0.66 0.68 1.0 1.3 Rational
DI11 DI11, CO1 8 0.07 36 0.130 1.25 0.318 2.04 0 0.000 0.0 0.00 58 0.058 2.4 0.40 10.00 1.91 2.52 0.30 0.35 0.0 0.1 Rational
D12 DI12, CG08 12 0.92 12 0.011 1.25 0.099 0.19 0 0.000 0.0 0.00 565 0.044 4.2 2.22 10.00 1.91 2.52 0.51 0.54 0.9 1.2 Rational
CGo6 CGOo6 1 0.38 47 0.011 1.25 0.042 0.79 0 0.000 0.0 0.00 723 0.041 4.1 2.91 5.00 2.52 3.31 0.64 0.67 0.6 0.8 Rational
CcGo7 CGo7 10, 13 0.50 99 0.050 1.25 0.061 4.15 22 0.114 3.4 0.1 583 0.041 4.1 2.35 10.00 1.91 2.52 0.49 0.52 0.5 0.7 Rational
DI13 DI13, CG09a 14 3.73 99 0.130 1.25 0.050 9.59 556 0.005 0.7 13.73 198 0.026 3.2 1.02 24.34 1.26 1.66 0.35 0.40 1.7 25 Rational
Dl14 DI14, CG10a 15 0.85 27 0.050 1.25 0.074 1.36 0 0.000 0.0 0.00 558 0.016 2.6 3.60 5.00 2.52 3.31 0.53 0.56 11 1.6 Rational
DI15 DI15, CGO%b, CO2 17 0.33 50 0.011 1.25 0.045 0.81 0 0.000 0.0 0.00 339 0.012 2.2 2.57 5.00 2.52 3.31 0.84 0.84 0.7 0.9 Rational
DI16 Dl16, CG10b 16 0.53 26 0.050 1.25 0.076 1.30 0 0.000 0.0 0.00 366 0.011 2.2 2.82 5.00 2.52 3.31 0.54 0.57 0.7 1.0 Rational
Cco3 co3 16, 17 0.86 26 0.050 1.25 0.076 1.30 0 0.000 0.0 0.00 366 0.011 2.2 2.82 5.00 2.52 3.31 0.66 0.68 1.4 1.9 Rational
CG11 CG11 19 0.74 99 0.011 1.25 0.015 2.15 0 0.000 0.0 0.00 401 0.017 26 2.53 5.00 2.52 3.31 0.66 0.68 1.2 17 Rational
CG13 CG13 21 0.88 96 0.011 1.25 0.018 1.97 0 0.000 0.0 0.00 509 0.009 2.0 4.31 6.27 2.36 3.11 0.72 0.74 1.5 2.0 Rational
DI17 DI17, C04 19, 21 1.62 96 0.011 1.25 0.018 1.97 0 0.000 0.0 0.00 509 0.009 2.0 4.31 6.27 2.36 3.1 0.69 0.71 2.7 3.6 Rational
CG14 CG14 20 0.39 52 0.011 1.25 0.019 1.16 0 0.000 0.0 0.00 417 0.011 2.1 3.24 5.00 2.52 3.31 0.73 0.75 0.7 1.0 Rational
cG12 CG12 18 0.37 12 0.011 1.25 0.052 0.24 0 0.000 0.0 0.00 445 0.017 2.7 2.79 5.00 2.52 3.31 0.78 0.79 0.7 1.0 Rational
DI18 D118 18, 20 0.76 52 0.011 1.25 0.019 1.16 0 0.000 0.0 0.00 417 0.011 2.1 3.24 5.00 2.52 3.31 0.75 0.77 1.4 1.9 Rational
C05 C05 18, 19, 20, 21 2.37 96 0.011 1.25 0.018 1.97 0 0.000 0.0 0.00 593 0.013 2.3 4.30 6.26 2.37 3.11 0.71 0.73 4.0 5.4 Rational
DI19 Di19, CG16, C06 25 0.95 99 0.011 1.25 0.010 2.53 186 0.013 1.9 1.65 421 0.012 2.2 3.21 7.40 2.23 2.93 0.54 0.57 1.1 1.6 Rational
DI20 D120, CG17, C07 24 0.55 35 0.011 1.25 0.029 0.73 0 0.000 0.0 0.00 631 0.013 2.3 4.57 5.30 2.48 3.26 0.86 0.86 1.2 1.5 Rational
Di21 DI21, CG18, C08 27 13.89 99 0.130 1.25 0.051 9.57 2063 0.036 1.9 18.17 594 0.011 2.1 4.66 32.41 1.03 1.36 0.36 0.41 5.2 77 Rational
Dl22 Dl22, CG19 26 1.57 43 0.011 1.25 0.056 0.66 0 0.000 0.0 0.00 1991 0.047 4.4 7.52 8.18 2.13 2.81 0.75 0.77 2.5 3.4 Rational
Co09 Co9 28 0.82 99 0.130 1.25 0.030 11.78 61 0.181 4.2 0.24 361 0.020 1.8 3.40 15.41 1.57 2.06 0.30 0.35 0.4 0.6 Rational
ci0 c10 29, 21, 198,39, 41, 5435.94 - - - - - - - - - - - - - - - - = - 301.1 750.3* Regression
44, 46
CHO1 CHO1 31 10.61 99 0.050 1.25 0.040 4.88 621 0.036 1.9 5.45 1790 0.038 3.7 8.15 18.49 1.46 1.92 0.36 0.41 5.6 8.3 Rational
Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway Wood Rodgers, Inc.
Appendix A Page 1 of 3 September 2012




Table 7
Existing Conditions
Peak Flow Calculations

‘ Time of Concentration | Preeibitaﬁon Runoff
m“?;:f“"" Feature f,;’:‘:::hm;:g T°‘?;3'°° Initial Sheet Flow 7 ' Shallow Conc. Flow Channel Flow Total Intensity ;imhf) ' - c | - Qefs) Methodology
| L (ft) n P, (in) s@m | T (min) L) | sevm | vevs) | Ta (min) L) | sem) | V(tus) | Ta(min)| Temin) | 10yr | 25yr | toyr | 25yr | toyr | 2syr
CHO2 CHO2 30 456 22 0.050 | 1.25 0.053 1.31 0 0.000 0.0 0.00 1726 | 0.042 3.3 ges | 1000 | 1.9 252 0.48 0.52 4.2 6.0 Rational
DI24 DI24, CHO3 32 36.01 99 0050 | 1.34 0.020 6.22 810 0.033 1.8 7.42 1820 | 0.006 2.0 1517 | 28.81 1.13 1.48 0.36 0.40 1456 21.6 Rational
c11 C11, CHO4 33, 34 10.97 99 0050 | 1.34 0.020 6.21 614 0.015 2.0 5.24 416 | 0012 2.3 299 | 1445 | 166 2.17 0.34 0.39 6.3 9.3 Rational
c12 c12 34 6.70 99 0.050 | 1.34 0.020 6.21 614 0.015 2.0 5.24 0 0.000 0.0 000 | 1146 | 186 2.43 0.34 0.38 4.2 6.3 Rational
c13 C13, CHO5 35, 2; 2581' :50542' 95.01 99 0050 | 1.34 0.349 1.99 2020 | 0.006 1.2 28.08 | 5101 | 0.025 4.8 1790 | 4797 | o84 1.10 0.41 0.45 32.3 467 Rational
c14 C14, CHO6 37, 33'5"‘%5‘;2’ 43| 8876 99 0050 | 1.34 0.349 1.99 2020 | o0.006 1.2 28.08 | 4533 | 0.021 43 1745 | 4752 | o084 1.1 0.41 0.45 30.7 44.3 Rational
CHo7 CHo7 36 1.00 85 0.011 1.34 0.041 1.24 0 0.000 0.0 0.00 756 | 0.053 2.8 451 5.75 2.48 3.25 0.61 0.63 15 2.1 Rational
CHO7a CHO7a 39, 41 14.41 99 0050 | 1.34 0.020 6.24 399 0.020 2.3 2.91 2409 | 0.020 3.7 1100 | 2016 | 1.44 1.88 0.36 0.41 7.5 11.0 Rational
c15 c15 &, 40, :52543' 4| gs.95 99 0050 | 1.34 0.349 1.99 2029 | o©.006 12 28.08 | 4228 | 0.019 5.1 1395 | 4402 | os89 117 0.41 0.45 31.6 45.6 Rational
c16 C16, CHOBa 40, 42, 43, 45, 45a|  56.14 99 0050 | 1.34 0.349 1.99 2020 | 0.006 1.2 28.08 | 2644 | 0014 4.2 1054 | 4061 0.94 1.24 0.45 0.49 23.9 34.0 Rational
c17 c17 41 5.35 99 0050 | 1.3 0.020 6.24 399 0.020 2.3 2.91 406 | 0.005 18 387 | 1302 | 175 2.29 0.33 0.37 3.1 4.6 Rational
c1s C18, CHOsb 42, 43,45, 45a | 37.06 99 0.050 | 1.34 0.349 1.99 2029 | 0.006 1.2 28.08 | 2008 | 0014 3.9 858 | 3865 | 0.7 127 052 0.55 18.7 26.1 Rational
c19 C19, CHo8 43, 45, 45a 22.83 99 0.050 | 1.34 0.349 1.99 2029 | 0.006 1.2 28.08 | 1036 | 0019 4.1 424 | 3431 1.03 1.35 0.63 0.66 14.9 20.3 Rational
CHO9 CHO9 44, 46 26.34 99 0130 | 1.34 0.040 1015 | 741 0.038 1.9 6.35 #VALUE! | 4.3 | #vaLuel | svaLuer| 1.29 1.69 0.33 0.38 13 16.9 Rational
20 C20, CH10 45, 45a 20.08 99 0.050 | 1.34 0.349 1.99 2029 | 0.006 1.2 28.08 186 | 0.041 4.3 072 | 3079 | 1.08 1.42 0.64 0.66 13.9 18.8 Rational
c21 C21, CH10a 452 0.41 36 0.011 1.34 0.065 0.51 0 0.000 0.0 0.00 676 0.033 2.4 4.66 5.17 2.55 3.34 0.73 0.74 0.8 1.0 Rational
c22 co2 47, 48 2322.50 . - . - . - - . . - . . - - - - - - 4442 | 6456 sCs
CH11 CH11 48 33.47 99 0130 | 1.34 0.121 6.52 1182 | 0.166 4.1 4.85 1188 | 0.043 46 430 | 1566 | 1.60 2.09 0.32 0.37 17.1 25.7 Rational
CH12 CH12 50 0.42 45 0050 | 1.34 0.034 2.71 0 0.000 0.0 0.00 288 | 0.045 2.3 2.13 5.00 2.57 3.37 0.49 0.52 05 0.7 Rational
CH14 CH14 51, 52 2.02 99 0.011 1.34 0.069 113 416 0.048 45 1.56 1497 | 0.041 2.7 g10 | 1179 | 1.4 2.40 0.53 0.56 2.0 2.7 Rational
CH14a CH14a 52 0.92 99 0.011 1.34 0.069 1.13 416 0.048 45 1.56 364 | 0.044 2.4 249 | 1000 | 1.96 2.56 0.59 0.61 1.1 14 Rational
CH14b CH14b 54 2.24 99 0.011 1.47 0.067 1.09 957 0.050 45 3.51 309 0.045 2.9 179 | 1000 | 201 2.63 0.52 0.55 2.3 3.2 Rational
c23 C23, CH13 53 39.76 99 0130 | 1.47 0.071 7.71 2059 | o0.123 35 9.83 961 0.087 47 344 | 20907 | 145 1.89 0.31 0.36 17.6 26.8 Rational
c24 C24, CH15 55 3.56 99 0130 | 147 0.089 7.04 632 0.066 2.6 4.12 60 0.166 3.2 032 | 1148 | 1.91 2.50 0.39 0.43 27 3.9 Rational
c25 c25 57, 58 208.68 - . - - . . . - . - . ; - - - - - - 121.8 | 186.2 scs
CH16 CH16 58 5.76 99 0.050 | 147 0.232 2.23 169 0.169 41 0.69 967 | 0.054 3.4 477 | 1000 | 201 2.63 0.30 0.35 3.5 5.3 Rational
CH17 CH17 56 0.26 37 0050 | 1.47 0.054 1.81 0 0.000 0.0 0.00 220 | 0.045 1.8 200 | 1000 | 201 2.63 0.30 0.35 0.2 0.2 Rational
CH18 CH18 %%}%%‘%13"%27"%% 451.93 . . - ; . . . ; . . . . . . ; . . . 2462 | a78.1 SCS
Cc26 Cc26 61, 62 33.95 . . - . . - . - . . - - . . . - - - 31.5 482 scs
CH19 CH19 60,63, 64, 65,66, 414,02 - - - - - . . . . . . . . . - - . . 2177 | 3347 scs
67,68
CH20 CH20 62 3.24 . - - - . . - , - . . - - . - - - - 49 7.3 scs
ce7 ce7 64, 65 98.93 . - - . . . . - . . . - - - - - - - 857 | 1315 sCS
CH21 CcH21 63, 66, 67,68 | 30278 - - . . - ; - . . . . - - - - - - . 1467 | 2236 scs

Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway Wood Rodgers, Inc.
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Table 7
Existing Conditions
Peak Flow Calculations

Time of Concentration Precipitation Runoff
Soncettion Feature it T°‘?; e Initial Sheet Flow Shallow Conc. Flow Channel Flow Total | Intensity (in/hr) Q (cfs) Methodology
L, (ft) P, (in) S (fU/ft) T(min) | Lft) | s@ury | Vius) | Ta(min) | Li(f) | S(fA) [ V(fs) [ Te(min) | Te(min) § 10-yr 25-yr 10yr 25-yr 10-yr 25-yr
CH22 CH22 65 49.56 - - - - - - - - - - - - - - - - = 4.7 63.9 SCs
c28 c28 67, 68 254.82 - - - - - - - - - - - - - - - - = 132.0 201.4 SCs
CH23 CH23 68 19.69 - - - - - - - - - - - - - = = = S 18.4 28.2 SCS
CH24 CH24 66 14.81 = . . = = 2 5 5 5 5 = g o o s s - 17.5 26.4 SCS
C29 C29, CH25 70 164.21 = = = = = = = = = S S o S = = . 5 93.1 142.9 SCS
CH26 CH26 69 241.60 - - - - - - - - - - - - - - - = = 94.8 147.0 SCS
CH27 CH27 71,70 338.19 - - - - - - - - - - - - - - = = = 179.6 275.8 SCS
C30 C30 70,71, 72 10275.22 - - - - - - - - - - - - - - - - S 500.3 | 1083.5**| Regression
Notes:

* Peak flow also analyzed with SCS methodology: Qs = 2869 cfs
** Peak flow also analyzed with SCS methodology: Qs = 4405 cfs

SCS methodology was applied for watersheds greater than 100 acres or watersheds that combine to greater than 100 acres. See SCS methodology tables for SCS data and results.

Rational Method was applied for watersheds under 100 acres.
USGS Regression Region 5 equations were applied where indicated.
P, equals the 2-yr, 24 hr rainfall depth.

Channel velocities were calculated using Manning’s Formula in FlowMaster, under the following assumptions: Small Roadside channels - n=0.035, 3:1 side slopes, 1' depth;
Moderate Roadside/Offsite channels - n=0.045, 3' bottom width, 3:1 side slopes, 2' depth; Large Offsite channels - n=0.050, &' bottom width, 3:1 side slopes, 3' depth.

Vshatowcone. nearly bare = 9-965*80'5
Vshallowcone disturbed unpaved = 16.1 35"80 S
Vshatowconc. paved = 20.328°8"°

T,= (0.42:Ln)0/P,25/5*

Ty = L/V/60

Tz = L/(60*V)

Manning's values for sheet flow: 0.011 for paved/smooth surfaces; 0.05 for disturbed surfaces (fallow); 0.13 for natural range surfaces.

Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway
Appendix A

Page 3 of 3

Wood Rodgers, Inc.
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Table 8
Culvert Analysis

) Invert Elevations = ] Maximum F ¢
Existing | Culvert v Slope | Length Al?owahle Entrance | Capacity Peak H‘"‘,” (cfs)
bel scription |Upstream fi/ft ft | Type | (cfs) | -
La Descrip p (ft) () (f/ft) (A) Headwater (3] VP (cfs) | 10-Year 25 Year
cof 36"CMP |  4289.24 4286.11 0.021 148 4293.2 DI11 49.0 0.0 0.1
co2 12" PVC 4341.80 4341.02 0.009 83 43438 DI5 46 07 0.9
co3 12" PVC 4340.71 4340.04 0.023 29 4343.9 co2, DI16| 6.3 1.4 1.9
Co4 12" PVC 4334.97 4334.41 0.007 84 4337.2 D117 47 27 36
cos 12" PVC 4334.04 433217 0.045 42 4337.4 co4,DI18| 65 4.0 5.4
co6 12°PVC | 434164 4338.27 0.025 136 4343.1 DIg 35 1.1 1.6
co7 12" PVC 4338.34 4337.37 0.031 a2 43419 DI20 6.7 1.2 15
cos* 12" PVC 4347.64 434721 0.005 86 4349.1 DI21 3.4 52 77
c09 18" CMP 4347.62 4339.95 0.050 155 43513 Headwall | 135 0.4 0.6
Cloa 52" CMP 4339.97 | ) 0.008 261 4355.0 Projected
C10b 52" CMP 434016 | 0.008 261 4355.0 Projected | 526.9 3011 | 7503+
Cl0c 52" CMP 4340.28 0.009 261 4355.0 Projected
Glia 36" CMP 4492.30 4492.00 0.002 135 4508.0 Projected
Ciib 36" CMP 4492.40 4492.00 0.003 128 4503.0 Projected
286.8 6.6 9.8
Clic 36" CMP 4492.24 4492.00 0.002 127 4503.0 Projected
ciid 36" CMP 4492.28 4492.00 0.002 130 4503.0 Projected
ci2 18" RCP 4507.25 4505.90 0.016 83 45165 Projected |  26.0 4.2 6.3
c13a | 42cmp | 452400 | 451800 | 0055 | 40 | 45290 | Projected
_ —_ 139.7 34.1 493
C13b 42'CcMP | 4524.00 4518.00 0.055 108 4529.0 Projected
Cl4a 42" CMP 4561.83 4553.79 0.059 135 4566.3 Headwall
144.7 323 46.6
Cidb 42" CMP 4561.82 4555.38 0.048 135 4566.3 Headwall
Ci5a 3X4 RCP 4577.67 4576.52 0.020 59 4581.0 Headwall
C15b 3x4 RCP 4577.70 4576.46 0.021 59 4581.0 Headwall | 185.1 315 455
Cisc ax4 RCP 4577.72 4576.48 0.021 59 4581.0 Headwall
Ci6a ax4 RCP 4620.10 4617.26 0.012 234 4622.7 Headwall
86.0 24.0 34.1
cieb ax4 RCP 4620.16 4617.23 0.012 234 4622.7 Headwall
ci7 24" RCP 4630.72 4629.57 0.011 102 46335 Projected | 21.0 3.1 46
Ciga 86" Gar. 4629.03 4628.18 0.006 154 4633.5 Projected
Plastic 81.1 18.9 26.4
36" Corr. \ ’ ' .
Cieb ’ 4628.90 4628.04 0.006 155 46335 Projected
Plastic
cl9 24" RCP 4639.02 4638.23 0.007 121 4642.5 Projected |  23.7 15.1 20.5
c20 24" RCP 4650.40 4647.96 0.022 109 4653.0 Projected | 19.7 13.9 18.9
c21 24" CMP 4664.42 4661.11 0.027 122 4667.0 Projected |  15.5 0.8 1.0
C22a 72" CMP 4700.53 4700.05 0.004 116 4711.0 Projected
C22b 72" CMP 4700.85 4699.78 0.009 116 4711.0 Projected
C22¢ 72" CMP 4700.72 4699.85 0.007 131 4711.0 Projected
1761.4 4442 645.6
C22d 72" CMP 4700.60 4699.69 0.006 151 4711.0 Projected
C22e 72" CMP 4701.23 4699.92 0.008 171 4711.0 Projected
Gzt 72" CMP 4702.87 4700.19 0.014 191 4711.0 Projected

Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway Wood Rodgers, Inc.
Appendix A Page 1 of 2 September 2012



Table 8
Culvert Analysis

Existing | Culvert invert Elevations [ o T Lo T Waximum T2 T T Peak Fiow fefs)
Label_| Description |upstream (1) ™™™ | (W) | () |jjonsmatergy| VP | (©19) | 10-Year | 25ear
c23 48" CMP 4796.29 4794.40 0.016 115 4803.5 Projected 117.6 18.2 27.7
C24 48" CMP 4813.65 4811.94 0.013 130 4821.0 Projected 116.6 2.7 3.9
C25a 72" CMP 4837.10 4835.18 0.016 119 4844.0 Projected
C25b 72" CMP 4837.24 4835.25 0.016 123 4844.0 Projected 625.9 121.8 186.2
C25¢c 72" CMP 4837.14 4835.41 0.014 123 4844.0 Projected
C26 72" CMP 4895.32 4892.00 0.025 132 4907.0 Projected 335.2 31.5 48.2
C27a 72" CMP 4941.39 4940.22 0.012 102 4949.0 Projected
471.5 85.7 131.5
C27b 72" CMP 4941.34 4940.62 0.007 100 4949.0 Projected
C28a 72" CMP 5 " 0.072 139 5040.0 Projected
C28b 72" CMP r0.0SO 139 5040.0 Projected 890.0 132.0 201.4
C28c 72" CMP ; ‘ 0.043 139 5040.0 Projected
C29 13.5" PVC 0.009 27 4951.5 Projected 5.9 93.1 142.9
C30a 90" CMP l 0.013 155 4925.5 Projected
C30b 90" CMP A 0.020 155 4925.5 Projected
C30c 90" CMP 0.013 155 4925.5 Projected
C30d 90" CMP 0.011 156 4925.5 Projected
C30e 90" CMP 0.016 156 4925.5 Projected 5167.0 500.3 1083.5*
C30f 90" CMP 0.011 156 4925.5 Projected
C30g 90" CMP 0.005 156 4925.5 Projected
C30h 90" CMP 6 0 _ 0.005 156 4925.5 Projected
C30i 90" CMP 0.021 155 4925.5 Projected

Notes: B .
‘Calculated IE by giving pipe 1.5' of cover

[Bas S |
Yellow highlighting indicates locations where culvert capacity is exceeded by 25-year event.

*Pipe information estimated, unable to remove inlet grate, no outlet found.

See Table 7 for Peak Flow calculations.

Culverts with drop inlet entrances were modeled as headwall entrances.

Culverts were analyzed as un-clogged and with free outfall at outlet.

Culverts analyzed with HY-8 software.

** 25-yr peak flow reflects Regression Equation methodology. See Table 7 for notes regarding peaks using SCS methodology.

Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway Wood Rodgers, Inc.
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Table 10
Channel Calculations

Existing | Channel | Channel | Existing f::tsgi';i | Existing | | pannel | Channel | 25-vear |Hydraulic Asp:;i:r
Label Length Slope Bottom Slope | Right s’de‘Mannlng‘sn Depth (ft) Capacity{ Peak | Radius* Strest
(#t) (fft) | Width (ft) (H: Slope (H:V) (cfs) [Flow {cfs)l (ft) ;
CHo1 1714 0.059 0.00 6 15 0.035 0.50 10.7 8.7 0.2 0.8
CH02 1714 0.062 0.00 3 6 0.035 1.00 29.4 6.0 0.6 2.1
CH03 1885 0.006 0.00 3 6 0.035 0.50 1.4 21.6 0.2 0.1
CHo4 316 0.012 0.00 3 3 0.035 3.00 158.9 9.8 0.5 0.4
CHo5 433 0.063 0.00 6 3 0.035 1.00 29.7 49.3 0.5 1.9
CHo6 245 0.050 0.00 9 3 0.035 0.50 5.6 46.6 0.3 0.8
CHo6a 422 0.009 0.00 6 3 0.035 1.00 11.2 34.1 0.5 0.3
CHO6b 256 0.007 0.00 4 4 0.035 1.00 8.8 26.4 0.5 0.2
CHo7 774 0.059 0.00 4 4 0.035 1.00 25.5 2.1 0.2 0.7
CHO07a 1898 0.028 0.00 9 8 0.035 0.75 15.5 11.0 0.3 0.6
CHo8 746 0.014 0.00 6 4 0.035 1.50 46.0 20.5 0.5 0.5
CHo9 2453 0.023 0.00 4 6 0.035 0.75 9.3 16.9 0.4 0.5
CH10 401 0.027 0.00 6 6 0.035 1.00 26.1 18.9 0.4 0.7
CH10a 661 0.028 0.00 3 3 0.035 0.50 2.0 1.0 0.2 0.3
CH11 2085 0.047 0.00 6 6 0.035 1.25 62.5 26.1 0.4 1.3
CH12 345 0.038 0.00 6 6 0.035 0.75 14.4 0.7 0.1 0.3
CH13 304 0.051 0.00 9 15 0.035 1.00 72.3 27.7 0.4 14
CH14 1147 0.042 0.00 6 9 0.035 1.00 40.9 2.9 0.2 0.5
CH14a 422 0.043 0.00 9 9 0.035 0.50 7.8 1.4 0.1 0.3
CH14b 430 0.048 0.00 6 4 0.035 0.50 4.6 3.2 0.2 0.6
CH15 473 0.044 0.00 3 4 0.035 0.50 3.0 3.9 0.2 07
CH16 1113 0.042 0.00 3 4 0.035 0.50 2.9 5.3 0.2 06
CH17 250 0.046 0.00 6 6 0.035 0.50 5.4 0.2 0.3 07
CH18 531 0.061 3.00 3 3 0.045 6.00 2173.9 378.1 1.6 6.1
CH19 957 0.058 2.00 3 3 0.045 7.00 2939.9 334.7 1.5 56
CH20 724 0.061 0.00 2 4 0.035 1.25 34.6 7.3 0.3 1.3
CH21 1651 0.050 1.00 3 3 0.045 4.50 818.6 223.6 1.4 4.2
CH22 1619 0.069 0.00 2 10 0.035 0.50 6.5 63.9 0.2 1.0
CH23 1173 0.044 0.00 4 4 0.035 3.00 411.7 28.2 0.5 1.5
CH24 1101 0.062 0.00 4 6 0.045 3.50 721.5 26.4 0.5 1.9
CH25 4261 0.019 0.00 4 6 0.035 2.00 115.5 142.9 1.0 12
CH26 5813 0.018 0.00 4 3 0.035 3.00 228.9 147.0 1.2 1.4
CH27 1839 0.010 0.00 3 4 0.035 5.00 666.3 275.8 1.7 1.1
Notes:

Channel features approximated based on digital topography.
Highlighting indicates locations where fuli-flow channel capacity is exceeded.
Highlighting indicates locations where channels require riprap protection

See Table 7 for Peak Flow calculations.

Channels analyzed with FlowMaster software.

*When 25-year Peak Flow exceeds the channel capacity the hydraulic radius is based on full flow capacity

Revised (Pass/Fail) Drainage Analysis
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Table 11
Curb and Gutter/Barrier Rail Calculations

_10-Year
‘ Gutter Road
| Length | Longitudinal | Gutter Cross Cross | Manning's ‘
Label 1 "ty | slope (ftft) |Width ()| Slope | Slope n Pe'::f"’w Spread (fy)| &owalle
(Mt) {m) 3) ; prea ( )

BRO1 358 0.015 - - 0.015 0.015 1.0 7.8 8.0
BR02 376 0.015 - - 0.015 0.015 1.0 7.8 8.0
BRO3 228 0.010 - - 0.015 0.015 0.7 7.4 8.0
BR0O4 352 0.010 - - 0.015 0.015 0.4 6.0 8.0
BRO5 206 0.034 - - 0.015 0.015 0.5 5.2 8.0
BRO6 284 0.024 - - 0.019 0.015 2.1 8.1 8.0
CGO1 671 0.017 1.5 0.083 | high side 0.015 0.0 0.0 7.0
CG02 102 0.023 1.5 0.083 0.024 0.015 0.4 2.4 8.0
CG03 619 0.025 1.5 0.083 0.021 0.015 1.0 4.7 8.0
CG04 498 0.029 1.5 0.083 0.013 0.015 1.9 8.4 7.5
CGO05 381 0.033 1.5 0.083 | high side 0.015 0.0 0.0 7.5
CG06 468 0.047 1.5 0.083 0.034 0.015 0.6 2.2 7.5
CcGo7 696 0.039 1.5 0.083 0.008 0.015 0.5 3.7 7.5
CGO08 569 0.036 1.5 0.083 0.051 0.015 0.9 2.6 7.5
CG09a 565 0.034 1.5 0.083 0.064 0.015 1.7 3.2 7.5
CGO09b 379 0.018 1.5 0.083 0.016 0.015 0.7 4.8 7.5
CG10a 575 0.024 1.5 0.083 0.026 0.015 1.1 4.4 7.5
CG10b 366 0.022 1.5 0.083 0.033 0.015 0.7 3.1 7.5
CG11 439 0.011 1.5 0.083 0.030 0.015 1.2 5.1 8.0
CcG12 425 0.014 1.5 0.083 0.055 0.015 0.7 2.8 8.0
CG13 391 0.011 1.5 0.083 0.030 0.015 1.5 5.7 8.0
CG14 763 0.012 1.5 0.083 0.060 0.015 0.7 2.8 8.0
CG15 210 0.009 1.5 0.083 0.051 0.015 0.5 2.7 8.0
CG16 625 0.009 1.5 0.083 0.046 0.015 1.1 4.1 7.5
CG17 634 0.010 1.5 0.083 0.034 0.015 1.2 4.9 7.5
CG18 858 0.009 1.5 0.083 0.029 0.015 5.2 10.2 8.0
CG19 755 0.010 1.5 0.083 0.036 0.015 2.5 6.5 7.5
CG20 384 0.064 1.5 0.083 0.018 0.015 0.4 1.5 10.0
CG21 289 0.034 1.5 0.083 | high side 0.015 0.0 0.0 7.5

Notes:

Topography unavailable on roadway over the Truckee River. Feature data approximated.

Highlighting indicates locations where allowable spread is exceeded.

See Table 7 for Peak Flow calculations.

Curb & Gutter and Barrier Rail analyzed with FlowMaster software.
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Table 12
Culvert Inlet/Outlet Treatment Deficiencies

Intet Outlet Culvert End .
Photos | Low Point
Treatment | Treatment | Treatments
Culvert # (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) Note
Co1 N/A N N N N DI at Invert, no protection needed
Cc02 N/A N/A N N N DI at Inlet and Outlet, no protection needed
Co3 N/A N N N N DI at Invert, no protection needed
Flankers are needed (Per NDOT Standards), DI
co4 N/A N/A N N Y at Inlet and Outlet, no protection needed
C05 N/A N N N N DI at Invert, no protection needed
Cc06 N/A N N N N DI at Invert, no protection needed
Cco7 N/A N N N N DI at Invert, no protection needed
o8 N/A N/A N N N DI at Inlet and Outlet, no protection needed
Co09 N N N N N
Cc10 N N N N N
Cl1 Y Y N Y N
c12 Buried Y N Y N Culvert Inlet is Buried
C13 N N N Y N
Cl4 Y Y N Y N
C15 Y Y Y Y N
Cl6 Y N Y Y N
C17 N Y N Y N
C18 N N N Y N
C19 Y Y N Y N
Cc20 Y Y N Y N
Cc21 N N N N N
C22 N Y N Y N
C23 N N N Y N
C24 N N N Y N
C25 N N N Y N
C26 N Y N Y N
Cc27 N N N Y N
C28 N Y N Y N
Cc29 N N N Y N
C30 N N N Y N

Revised (Pass/Fail) Drainage Analysis
Existing USA Parkway
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APPENDIX B

Supporting Hydrologic Data

Table/Supporting
Dacumentation Table/Supporting Documentation Name
No.

- HEC-HMS Results

- SCS, Ratiorial, and Regression Methodology Support

- NOAA Atlas 14 Precipitation

= Watershed Exhibits

Revised (Pass/Fail) Drainage Analysis Wood Rodgers, Inc.
Existing USA Parkway September 2012
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I'I*’@ Q!sib:al Summary Results for Run "59 thru 68 10yr"

Project: USA_Pkwy_P_F_20120828

Start of Run:  16Feb2012, 12:01
End of Run:  17Feb2012, 12:02
Compute Time; 308Aug2012, 08:04:18

show Elements: | 4l Elements

« | Wolume Units: 1@ IN ©) ACFT

o | B =2
Simulation Run: 59 thru 68 i0yr
Basin Model: 59 thru 68
Meteorolegic Model: 59 thru 68 10yr

Contrel Spedifications: 24hr
Sorting: i_l-_l_gdrologic v

Hydrologic Drainage Area | Peak Discharge Time of Peak Wolume

Element {MI2) {CFs) {IM)
67 0.3567 125.5 17Feb2012, 00:25 1,01
68 0.031 18.4 17Feb2012, 00:10 1.02
c-28 0.398 132.0 17Feb2012, 00:243 1.01
R-4 0.398 131.9 17Feb2012, 00:24 1.01
66 0,023 i17.5 17Feb2012, 00:07 1.12
J-2 0.421 135.6 17Feb2012, 00:24 1.01
R-5 0.421 135.5 17Feb2012, D0:26 1.01
63 0.052 31.2 17Feb2012, D0: 11 1.08
CH21 0.473 146.7 17Feb2012, D0:25 1.02
R-10 0.473 146.7 17Feb2012, 00:28 1.02
65 0.077 41.7 17Feb2012, 00:12 1.02
64 0.077 44.4 17Feb2012, 00:11 1.02
c-27 0.154 85.7 17Feb2042, 00:11 1.02
R-9 0.154 85.5 17Feb2012, 00:13 1.02
60 0.019 12.9 17Feb2012, 00:09 1.04
CH19 0.646 217.7 17Feb2012, 00:14 1.02
R-15 0.646 217.8 17Feb2012, 00:15 1,02
51 0.048 29.2 17Feb2012, 00:10 1.01
62 0.005 4.9 17Feb2012, 00:04 1.19
c-26 0.053 3.3 17Feb2012, 00:09 1.03
R-14 0.053 31,3 17Feb2012, 00:11 1.03
59 0.006 5.2 17Feb2012, 00:06 1.22
CH18 0,705 2496.2 17Feb2012, 00: 14 1.02




B Global Summary Results for Run "59 thru 68 25yr" }E[ = l.gs.]

Project: USA_Pkwy_P_F_20120828 Simulation Run: 59 thru 68 25yr
Startof Run: 16Feb2012, 12:01 Basin Model: 59 thru 68

End of Run:  17Feb2012, 12:02 Meteorclogic Model: 59 thru 68 25yr
Compute Time: 30Aug2012, 08:06:15 Control Specifications: 2<3hr

Show Elements; Al Eements v | ¥olume Units: @ IN ACFT Sorting: {Hydrolog.i:q

Hydrologic Drainage Area | Peak Discharge Time of Peak Yolume

Element {MI2) {CFS) {IM)
67 0.357 191.7 17Feb2012, 00:25 1,92
68 0.031 28.2 17Feb2012, 00:10 1.43
Cc-28 0.398 201.4 17Feb2012, 00:24 1.42
R4 0.398 201.4 17Feb2012, 00:24 1,42
66 0.023 26.4 17Feb2012, 00:07 1.54
J-2 0.421 206.8 17Feb2012, 00:24 1.43
R-5 0.421 206.7 17Feb2012, 00:25 1.43
63 0.052 47.3 17Feb2012, 00:11 1.50
CH21 0.473 2236 17Feb2012, 00:24 1.43
R-10 0.473 223,56 17Feb2012, 00:25 1,42
65 0,077 63.9 17Feb2012, 00:12 149
64 0.077 68.1 17Feb2012, 00:11 1,94
Cc-27 0,154 131.5 17Feb2012, 00:11 1.44
R-9 0,154 1311 17Feb2012, 00:13 1.43
60 0.019 19.0 17Feb2012, 00:09 1.46
CH19 0.646 334,7 17Feb2012, 00:14 1.43
R-15 0.846 334.2 17Feb2012, 60:15 1.43
61 0.048 44.8 17Feb2012, 00:10 1.43
62 0,005 7.3 17Feb2012, 00:04 1.63
C-26 0.053 48,2 17Feb2012, 00:09 1.45
R-14 0.053 48.0 17Feb2012, 00:10 1.45 _
59 0,006 7.7 17Feb2012, 00:06 L66 |
CH18 0.705 378.1 17Feb2012, 00:14 1.44
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Chapter 15

Time of Concentration

Part 630
National Engineering Handbook

Thick mulches in forests are associated with low retar-
dance factors and reflect high degrees of retardance, as
well as high infiltration rates. Hay meadows have rela-
tively low retardance factors. Like thick mulches in for-
ests, stem densities in meadows provide a high degree
of retardance to overland flow in small watersheds. Con-~
versely, bare surfaces with little retardance to overland
flows are represented by high retardance factors.

The retardance factor is approximately the same as
the curve number (CN) as defined in NEH630.09,
Hydrologic Soil-Cover Complexes. In practical usage,
CN is used as a surrogate for cn’, and the CN tables in
NEH 630.09 may be used to approximate cn” in equa-
tions 156-4a and 15-4b. A CN of less than 50, or greater
than 95 should not be used in the solution of equations
15-4a and 154b (Mockus 1961).

Applications and limitations—The watershed lag
equation was developed using data from 24 watersheds
ranging in size from 1.3 acres to 9.2 square miles, with
the majority of the watersheds being less than 2,000
acres in size (Mockus 1861). Folmar and Miller (2000)
revisited the development of this equation using ad-
ditional watershed data and found that a reasonable
upper limit may be as much as 19 square miles.

(b) Velocity method

Anather method for determining time of concentration
normally used within the NRCS is called the velocity
method. The velocity method assumes that time of
concentration is the sum of travel times for segments
along the hydraulically most distant flow path.

T =T +T+Ty+.. T, (eq. 16-7)
where:
T, = time of concentration, h
Ty = travel time of a segment n, h
n = number of segments comprising the total hy-

draulic length

The segments used in the velocity method may be of
three types: sheet flow, shallow concentrated flow, and
open channel flow.

Sheet flow—Sheet flow is defined as fiow over plane
surfaces. Sheet flow usually occurs in the headwa-
ters of a stream near the ridgeline that defines the

watershed boundary. Typically, sheet flow occurs for
no more than 100 feet before transitioning to shallow
concentrated flow (Merkel 2001).

A simplified version of the Manning's kinematic solu-
tion may be used to compute travel time for sheet flow.
This simplified form of the kinematic equation was
developed by Welle and Woodward (1986) after study-
ing the impact of various parameters on the estimates.

1, = 2007 (u))"®

(P2 >Or~f\ SO‘ (GQ' 15—8)
where;

Tt = {ravel time, h

7 = Manning's roughness coefficient (table 15-1)

{ = sheetflow length, ft

Py = 2-yesr, 24-hour rainfall, in

8 =slope of land surface, ft/ft

Table 15-1 Manning’s roughness coefficients for sheet
mmmmmm  fiow (flow depth generally < 0.1 (b}
Surface description n
Smooth surface (concrete, asphalt, gravel, or
bare Soil) .. ..0.011
Fallow (0 YESIAUE) veuvveeercrr et ceens oo cesssenesee s 0.05
Cultivated soils:
Residue cover < 20% (.06
Residue cover > 20%.......u....... «0.17
Grass:
SHOMt-Frass PrAIEIE wee e ceessscsseeeneess e s 0.15
Dense grasses%............... 0.24
Bermudsgrass ..o 0.41
Range (natural) ..o 0.13
Woods: ©
Light underbrush............... 040
Dense underbrush.. oo 0.80

1 The Manning’s 7 values are a composite of information compiled
by Engman (1986).

2 Includes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

3 When selecting », consider cover to a height of abowt 0.1 ft. This
is the only part of the plant cover that will cbstruct sheet flow.

156 (210-VI-NEH, May 2010)
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This simplification is based on the following assump-
tHons:

s shallow steady uniform flow

» constant rainfall excess intensity (that part of
a rain available for runoff) both temporally and
spatially

s 2-year, 24-hour rainfall assuming standard
NRCS rainfall intensity-duration relations apply
{(Types ], I, and TIT)

s minor effect of infiltration on travel time

For sheet flow, the roughness coefficient includes the
effects of roughness and the effects of raindrop impact
including drag over the surface; obstacles such as lit-
ter, crop ridges, and rocks; and erosion and transport
of sediment. These n values are only applicable for
flow depths of approximately 0.1 foot or less, where
sheet flow occurs. Table 15-1 gives roughness coef-
ficient values for sheet flow for various surface condi-
tions.

Kibler and Aron (1982) and others indicated the maxi-
nwm sheet flow length is less than 100 feet. To support
the sheet flow limit of 100 feet, Merkel (2001) reviewed
a number of technical papers on sheet flow. McCuen
and Spiess (1895) indicated that use of flow length as
the )imiting variable in the equation 15-8 could lead to
less accurate designs, and proposed that the limitation
should instead be based on:

(= %‘/_g (eq. 16-9)

Table 15-2 Maxinmum sheet flow lengths using the
weswmmeen  McCuen-Spiess limitation criterion

CGover type n values ?‘1;/% ?:Ssﬂ'
Range 0.13 0.01 77
Grass 0.41 0.01 24
Woods 0.80 0.1 12.5
Range 0.13 0.05 172
Grass 041 0.05 56
Woods 0.80 0.05 28

(210-VI-NEH, May 2010)

where:

n = hf{eu}r}ing’s roughness coefficient
f = limiting length of flow, ft
S = slope, ft/ft

Table 15-2 provides maximum sheet flow lengths
based on the McCuen-Spiess limiting criteria for vari-
ous cover type—t value—slope combinations.

Shallow concentrated flow—After approximately
100 feet, sheet fiow usually becomes shallow concen-
trated flow collecting in swales, small rills, and gullies.
Shallow concentrated flow is assumed not to have a
well-defined channel and has flow depths of 0.1 to 0.5
feet. It is assumed that shallow concentrated flow can
be represented by one of seven flow types. The curves

in figure 15-4 were used to develop the information in
table 15-3.

To estimate shallow concentrated flow travel time,
velacities are developed using figure 154, in which
average velacity is a function of watercourse slope and
type of channel (Kent 1964). For slopes less than 0.005
foot per foot, the equations in table 16-3 may be used.

After estimating average velocity using figure 15-4, use
equation 15-1 to estimate travel time for the shallow
concentrated flow segment.

Open channel flow— Shallow concentrated fiow

is assumed to occur after sheet flow ends at shallow

depths of 0.1 to 0.6 feet. Beyond that channel flow

is assumed to occur. Open channels are assumed to

begin where surveyed cross-sectional infoxmation has

been obtained, where channels are visible on aerial

photographs, or where bluelines (indicating streams)

:ﬁpear on U.S. Geological Survey (USGS) quadrangle
eets.

Manning's equation or water surface profile informa-
tion can be used to estimate average flow velocity.

Average flow velocity is usually determined for the
bankfull elevation.

Manning’s equation is:
2
_ L49r%s
n

Ll Rl

\ (eq. 15-10)

15-7
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Figure 15-4 Velocity versus slope for shallow concentrated flow

Slope (ft/ft)

0.005

1.00

0.90
0.80
0.70

0.60
0.50
0.40

0.30

0.20

0.10
0.08
0.07
0.06
0.05

0.04

0.03

0.02

0.01

0.1

Velocity (ft/s)

20

Table 15-3
R

Equations and assumptions developed from figure 154

Flow type

Depth
(ft)

Manning's i Veloeity equation

(1t/s)

Pavement and small upland gullies
Grassed waterways

Nearly bare and untilled (overland flow); and alluvial fans in western mountain

regions
Cultivated straight row crops

Shori-grass pasture

Minimun tillage cultivation, contour or strip-cropped, and woodlands

Forest with heavy ground litter and hay meadows

0.2
04
0.2

0.2
0.2
0.2
0.2

0.025
0.050
0.051

0.058
0.073
0.101
0.202

15-8

(210-VI-NEH, May 2010)

V =20.328(s)"
V=16.135(s)"
=0.965(s)""

V=8.762(5)"
V=6.962(s)"
V=5.082(s)"*
V=2.516(s)"
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where:
V = average velocity, ft/s
r = hydraulic radius, ft
2
P,
a = cross-sectional flow area, ft>
P, = wetted perimeter, ft
s = slope of the hydraulic grade line (channel
slope), fi/At
n = Manning's » value for open channel flow

Manning's 7 values for open channel flow can be
obtained from standard hydraulics textbooks, such as
Clhiow (1959), and Linsley, Kohler, and Paullins (1982).
Publications dealing specifically with Manning's 7
values are Barnes (1967); Arcement and Schneider
(1989); Phillips and Ingersoll (1998); and Cowen
(1958). For guidance on calculating Manning’s n val-
ues, see NEHG30.14, Stage Discharge Relations.

Applications and limitations—The velocity method
of computing time of concentration is hydraulically
sound and provides the opportunity to incorporate
changes in individual flow segments if needed. The ve-
locity method is the best method for calculating time of
concentration for an urbanizing watershed or if hydrau-
lic changes to the watercourse are being considered.

Often, the average velocity and valley length of a reach
are used to compute travel time through the reach
using equation 15-1. If the stream is quite sinuous, the
channel length and valley length may be significantly
different and it is up to the modeler to determine
which is the appropriate length to use for the depth of
flow of the event under consideration.

The role of channel and valley storage is important in
the development and translation of a flood wave and
the estimation of lag. Both the hydraulics and stor-
age may change from storm to storm and the velocity
distribution may vary considerably both horizontally
and vertically. As a result, actual lag for a watershed
may have a large variation. In practice, calculations
are typically based on the 2-year frequency discharge
event since it is normally assurned that the time of
concentration coraputed using these characteristics

is representative of travel time conditions for a wide
range of storm events. Welle and Woodward's simplifi-
cation of Manning’s kinematic equation was developed
assuming the 2-year, 24-hour precipitation value.

(210-VI-NEH, May 2010)

m
630.1503 Other considerations

(a) Field obserwvations

At the time field surveys to obtain channel data are
made, there is a need to observe the channel system
and note items that may affect channel efficiency.
Observations such as the type of 50il materials in the
banks and bottoras of the channel; an estimate of Man-
ning'’s roughness coefficients; the apparent stability or
lack of stability of channel; indications of debris flows
as evidenced by deposition of coarse sediments adja-

cent to channels, size of deposited materials, etc., may
be significant.

(b) Multiple subarea watersheds

For multiple subarea watersheds, the time of concen-
tration must be computed for each subaresa individu-
ally, and consideration must be given to the travel time
through downstream subareas frora wpstream sub-
areas. Travel time and attenuation of hydrographs in
valley reaches and reservoirs are accounted for using

channel and reservoir routing procedures addressed in
NEH®630.17.

(¢) Surface flow

Both of the standard methods for estimating tinie of
concentration, as well as most other methods, as-
sume that filow reaching the channel as surface flow

or quick return flow adds directly to the peak of the
subarea hydrograph. Locally derived procedures might
be developed from data where a major portion of

the contributing flow is other than surface flow. This

is normally determined by making a site visit to the
watershed.

(d) Travel time through bodies of water

The potential for detention is the factor that most
strongly influences trave] time through a body of
water. It is best to divide the watershed such that any
potential storage area is modeled as storage.
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Table 2-2d  Runoff curve numbers for arid and semiarid rangelands I/

]
Curve numbers for
Cover description -—— hydrologie soil group
Hydrologic

Cover type condition # A¥ B C D
Herbaceons—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair ! 81 89
minor element. Good 62 T4 85
Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 5 85 89
grass understory. Fair 68 73 80
Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 2 81 86
palo verde, mesquite, and cactus, Good 49 68 79 84

Average nunoff condition, and I, = 0.2S. For range in humid regions, use table 2-2¢.
2 Poor: <30% ground cover (litter, grass, and brush overstory).

Fair: 30 ta 70% ground cover.

Good: > T0% ground cover.
3 Curve numbers for group A have been developed only for desert shrub,

2.8 (210-VI-TR-65, Second Ed,, June 1986)



TRUCKEE MEADOWS REGIONAL DRAINAGE MANU AT,

RATIONAL FORMULA METHOD
RUNOFF COEFFICIENTS

Runoff Coefficients
Land Use or Surface Aver. % Impervious 5-Year 100-Year
Characteristics Area (C,) (Cio)
Business/Commercial: :
Downtown Areas 85 82 85
Neighborhood Areas 70 .65 .80
Residential:
(Average Lot Size)
Y% Acre or Less (Multi-Unit) 65 .60 78
Y4 Acre 38 .50 65
Vi Acre 30 45 .60
% Acre 25 40 .55
1 Acre 20 35 50
Industrial; 72 .68 .82
Open Space:
(Lawns, Parks, Golf Courses) 5 05 30
Undeveloped Areas:
Range 0 20 .50
Forest 0 .05 30
Streets/Roads:
Paved 100 .88 .93
Gravel 20 25 .50
Drives/Walks: 95 .87 .90
Roof: 90 .85 .87
Notes:

1. Composite runoff coefficients shown for Residential, Industrial, and Business/Commercial Areas assume irrigated grass
landscaping for all pervious areas. For development with landscaping other than irmigated grass, the designer must develop
project specific composite runoff coefficients from the surface characteristics presented in this table.

VERSION: April 30, 2009

REFERENCE:

WRC ENGINEERING. e

USDCM, DROCOG, 1969
(with modifications)

TABLE
701
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The regression equations, the average standard errors of prediction, and the
equivalent years of record for regions 1, 2, 3, and 5 are given in table 1. The
average standard errors of prediction are an average measure of the accuracy of
the regression equations when estimating peak-discharge values for ungaged
watersheds similar to those that were used to derive the regression equations. The
equivalent years of record is the number of years of streamflow record needed to
achieve the same accuracy as the regression equation.

Table 1. Flood-peak discharge regression equations and associated statistics for
regions 1, 2, 3, and 5 in Nevada (modified from Thomas and others, 1997)

[QT, peak discharge for recurrence interval T, 2 to 100 years, in cubic feet per second; AREA, drainage area, in square miles;
PREC, mean annual precipitation, in inches; ELEV, mean basin elevation, in feet above sea level (NGVD of 1928); LAT, (afitude in

decimal degrees]

Regression equation Average Equivalent years
standard of record
error
of prediction,
in percent

Region 1 - 165 stations
(For sites located at elevations greater than elevation threshold from figure 2)

Q, = 0.124AREAD84SPREC144 59 0.16
Q; = 0.629AREAU-807PREC1-12 52 .62
Q,, = 1.43AREA?78SpPREC0.558 48 1.34
Q,; = 3.08AREA®758PREC0-811 46 2.50
Qg = 4.75AREA%758PREC0.732 46 3.37
Qo0 = 6.78AREAL-750PREC0-668 46 4,19
Region 2 - 108 stations
Q, = 13.1AREA%713 72 0.96
Q; = 22.4AREA73 66 1.80
Qo = 55.7AREA®727(ELEV/1,000)-0.353 61 3.07
Q,s; = 84.7AREA®737(ELEV/1,000)-0.438 61 4.64
Q,, = 113AREA%™5(ELEV/1,000)-0.511 64 5.47
Qo0 = 14BAREAC752(ELEV/1,000)0-584 68 6.05
Region 3 - 35 stations

Q, = 0.444AREAY54SPRECY-15 86 0.29
Q; = 1.21AREA%639PREC0-995 83 .49

Q. = 1.99AREAC$33pREC0-92¢ 80 77

Q,5 = 3.37AREA"627PREC0-849 78 1.23
Qs;, = 4.70AREAC-525PRE(C0-802 77 1.57
Q.o = 6-42AREAC-521PRECO-757 78 1.92

Region 5 - 37 stations

http://water,usgs.gov/pubs/fs/fs-123-98/ 8/17/2005
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Q, = 0.0333AREACSS3(ELEV/1,000)268[(LAT - 28)/10]*+ 135 0.21
Q, = 2.42AREA"#3(ELEV/1,000) 01 [(LAT - 28)/10]* 101 73
Q,, = 28.0AREACO[(LAT - 28)/10]+3 84 1.69
Q,; = 426AREA®S2(ELEV/1,000)210[(LAT ~ 28)/10]+3 87 2.62
Qo = 2,030AREA7S8(ELEV/1,000)-71[(LAT - 28)/10]** 91 3.26
Qu00 = 7,000AREAC782(ELEV/1,000)215[(LAT — 28)/10]4 95 3.80

The regression equations for regions 6 and 10 were developed using an
iterative regression method (Hjalmarson and Thomas, 1992) and a modified form
of the station year statistical analysis method (Fuller, 1914). The regression
equations, the estimated average standard errors of regression, and the
equivalent years of record for regions 6 and 10 are given in table 2. The average
standard error of regression is an estimate of the predictive accuracy of these
regression equations and is determined by a direct sampling method.

Table 2. Flood-peak discharge equations and associated statistics for regions 6 and 10 in Nevada
(modified from Thomas and others, 1994)

[Q, peak discharge for recurrence interval T, 2 to 100 years, in cubic feet per second: AREA, drainage area, in
square miles; ELEV, mean basin elevation, in feet above sea level (NGVD of 1829)]

Estimated average standard error of regression for these equations includes much of the within-station residual
variance and therefore is not comparable to standard eror of estimate from an ordinary-least-squares regression.

Regression equation Estimated average Equivalent
standard error of years of record
regression,
in log units

Region 6 - 80 stations

Q=0 - -
Q, = 32AREA%®(ELEV/1,000)-066 1.47 0.233
Q,, = 590AREA62(ELEV/1,000)1& 1.12 .748
Q,s = 3,200AREA%2(ELEV/1,000)21 796 2.52
Q;, = 5,300AREA*$4(ELEV/1,000)21 1.10 1.75
Q.0 = 20,000AREA®S1{(ELEV/1,000)-22 1.84 .794
Region 10 - 104 stations
Q, = 12 AREA%s8 1.14 0.618
Q. = 85 AREA%%® .602 3.13
Q,, = 200 AREA?62 .675 3.45
Q,; = 400 AREA?¢S 949 2.49
Qs, = 590 AREA®57 .928 3.22
Q0 = 850 AREAU-€8 1.23 2.22

The approximate ranges of the explanatory watershed variables over which
the equations are applicable are shown in table 3. Thomas and others (1997)
presented the actual ranges of applicability as two-dimensional clusters of

http://water.usgs.gov/pubs/fs/fs-123-98/ 8/17/2005
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explanatory variables plotted against one another. The ranges shown in tahle
3 define a rectangular space that brackets the clusters and, therefore, include
pairs of values of the explanatory variables near the cormners of the rectangle that
are outside of the clusters. Application of the equations for values of the variables
near the extremes of a range should be done cautiously. The standard errors
increase appreciably when any explanatory watershed variable is near or outside
the quoted range.

Table 3. Range of explanatory variables for which regression equations are applicable

[—, not applicable.)
Hydrologic Drainage area, Mean basin Mean annual Latitude
study region In square miles? elevation, precipitation, in
in feet above in inches decimal degrees
sea level?

Region 1 0.6-1,060 - 11-43 -
Region 2 0.8-1,680 3,540-7,950 = -
Region 3 2.2-1,450 u— 10-41 —
Region 5 . ___ ,_;:?4.1-360 5,770-10,500 -~ 36.44-39.50
Region 6 0.2-210 4,770-9,960 -- -
Region 10 0.1-1,000 - - —
1For best results, applications should be limited to basins of less than 200 square miles.
2NGVD of 1929.

Improving Estimates With Gaged Data

The U.S. Water Resources Council (1981, appendix 8) described weighting
techniques to improve estimates of peak discharge at gaged locations by
combining the estimates derived from analysis of gage records with estimates
derived by other means, including regression equations.

The weights for these two estimates are based on the length of the stream
gage record (in years) and the equivalent years of record of the applicable
regression equation. The weighted estimate of peak discharge is computed as:

N ks G4 D log Ry

los gl W < RPerT

where

Q,(W) is the weighted estimate for recurrence interval T at the gaged site,
Q/{G) is the estimate of Q, derived from analysis of the gage records,

Q.(R) is the estimate of Q, derived from application of the regression
equation,

http://water.usgs.gov/pubs/fs/fs-123-98/ 8/17/2005
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APPENDIX C

Comments and Responses

Revised (Pass/Fail) Drainage Analysis Wood Rodgers, Inc.
Existing USA Parkway September 2012
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SR 439 Design Standards Compliance

APPENDIX H: EXISTING USA PARKWAY PLAN SETS




JURISDICTION

GRADING

STOREY COUNTY

SEWER TRi WATER AND SEWER

WATER
RECLAIM WATER
POWER/GAS

TRI WATER AND SEWER
TRI WATER AND SEWER
SIERRA PACIFIC POWER

VICINITY MAP

GENERAL NOTES

APPROVALS

STOREY COUNTY BUILING PERMIT

TR UMY COMPAY
STRIE [UST CONTROLF AP—1620- 1221
HOTE To AL OF THOSE USING THESE PLANG:
IF_ THE NECESSARY APPROVAL DATES ARE NOT SHOWN ABOVE, THESE PLANS SHALL
BE CONSIDERED PREI.IMINARY AND NOT FOR CONSTRUCTION, PRIOR TO CONSTRUCTION
R_THE CRGERING TERIALS OBTAIN A SET CF CRAWINGS WHICH HAVE ALL
MFWNS rmu I'HE ENGIREER

OWNER

TAHOE - RENO INDUSTRIAL CENTER, L.L.C,
A NEVADA LIMITED LIABILITY COMPANY
P.O. BOX 838, POWAY, CA 92074-0833

ENGINEER

RENO ENGINEERING CORPORATION

9476 DOUBLE R BLVD,, SUITEA

RENO, NEVADA 19521

FOR QUESTIONS OR COMMENTS CONTACT
VINCENTGRIFFITH P.E.  852-5700

TOPOGRAPHY

CONTOURS AND SPCT GRADES SHOWN ON THESE PLANS WERE TAKEN
FROM AERIAL MAPPING AND CONFORM TO THE FOLLOWING STANDARDS.

W0 ADCURMGY: 1/50" AT AP SCALE
Z ACCURAGY: ;1/2 CONTOUR MTERVAL

SPOTS: ;1/4 CONTOLR (NTERVAL

FEATURES W SHADOW AMD VEGETARON
AREAS OR NEAR TALL DBIECTS MAY
BE OBSCURED DUE 10 PHITOGRAHIC

AP MUST BE LD CHECKED BEFORE
NAPPIIG OATSEE 0F EONTROL
USE-ATERATKNS SERMCED PROGPTLY MRS SR SF o,
QASHED LINES WY ROT MEET WAP AOCURACY STANDARDS
ACURACY STANGHIDS SUAL SHADOW AREAS ARE HOT SHOWY
BUILDMNG OUTUNES INDICATE DRIP FOR CLARITY
LRE BT MAY ALSO CUIDE STARS
Al ATNCHEMENTS

GENERAL RECLAIMED WATER NOTES

9, Direct connoctions botwean

=)

- 4 consipuction ghall confomn 1o Laa Standond Specileation for Publc Works Construction (1896) and
Washos Cobnty Standard:

Z Al reclaimed water iines onllll:ul:!od out url PVG lhnll bug & lostla of be emcazed in purpla

lonu bﬂq‘l kobolod "CAUTION: RECLAY rvcle ne geoolor thon 5 fost.

¢ baga efa het nun‘HnI: f, rrfu vI odhazlve (opn shofl ta nunmnd ‘B the p'l 1]

wnE],-uouuT m o vl drord, o sl bove he Foring, TAITOL & e

iha . Fec Cimod wator ks consirusiod "“fo? icima Fon e whed be. "u:fu.'mﬁu‘?&wm o
g epn e:uuwormumn u :

RECLAIMED WATER UNE™ al Intarvais mo prz:hr thon 5 fesl

2 Tm:nr wlu mu be pln:nd an tap ef badding moterds! prior do pipe InataRation. M 500" fntarvala, wir

nhall b exlonded Into saporclo Wl! atobions conalsting of Fsem and valvo boxae. A mlrdmilm of 13 nchea

of wiru shall be lcft al the tep of the rdsar and conn: with tha appropoicicly sizad wim
Vf hréﬁr wirg sholl be prumd under k:lemll. exisnded Inlo the metor bok ond up to the mﬂnr covar.
irn al

12, A4G, inculciad. stmndnd ecppor. Prior (6 occeptancr of tha rocloimed walaring, I
eantraatsr perforn q continuty tost nr\af nockiling the weheh o the satistaztion of the Uty
Serviten umulnn Inspoalor,

4. Puple waming tope, <k foorl 57 b width, wilh wordlng "CAUTION: RECLANFE: WATER LIE OELCW.™ shal b Instaled 13 inched cbows ol pips.

£ Almﬂhlwhmﬂmm.pmr&d«mmﬁme&ﬁwmmﬂu!dﬁwwgﬂ

o&l:;mdhm » F‘n o e Edor 31 o b iz
et o oot by pende g sipeseoes
Toq m—s‘r;-“g—ncm o opproved equal). A debrls cop .m.'éﬁ&' e M mmﬁd&
-, sbormaraue ping wnal b pinted pus {Fantore Coor § $12) and o pu

th the
NIARKING: R it et o the” ovberb
(1 Chitaly Trierpriomn. eiva Hontieetion Teg. Wh-SToL P2 RAIAS oE approved equal). ¥

“‘&lrphm MM

of ol roemd wabve boren.

wording

7. AI1 retor box ccvers aholl be purple [n color {oom uhm! nd a wlc log. wih tho wording "WARNING:
MED -0

HOT CRINK” in English an
Cove Mentfaaten Tog. 1DoSTDPE-REIFE or npprwod
. The minimum hodzontal osparglian Between paralil racl rm-d mrﬁnel ond potatie waterineo ohall ba
T fect. Whon reclaimed wolariinos crose potable wuterllrlu. the rscloimed e shull ba inatlled befo
e pascie T & o 1 12 nanet weoch soparCRan. e bo g Trom, 1o oo o1 o
potobla watrting £5. tho o of a crokeing redlimad. wotoso. mrurm.s oo Plpa Jalnts:
sholl be kepl ca far oway co posible fram traswing patable waleriin

olotis weter gising and reclaimet waler picing
any condltion wilh o withaut backfiow p npor LRG (T804 oditbn B

. Homs biba on the reclokms sywlem om PROHIBITED.

ta the meter (T. Chriaty Enterprices,

lhuﬂ not axist under
on 503.Z.4.

INDEX REVISIONS

Rl COVER SHEET

k1 MASTER SHEET INDEX

)

RS) ROAD SECTION

EDL ROAD DETAIL SHEET

D2 ROAD DETAYL SAERET

RD3 ROAD DETAIL SHEET

USAPPS  PFLAN AND FROFILE - USA PEWY
USAPPE  FLAN AND FROFILE - USA FEWY
USAPPT  PLAN AND PROFILE - USA FEWY
USAFPS  FLAN AND FROFILE - USA FEWY
USAFP?  PLAN AND PROFILE - USA FEWY
USAPPI$ PLAN AND PROFILE, - USA FEWY
VEAPF11  PLAN AND PROFELE - USA FEWY
USATL VSA FWEY TRAFFIC FLAN
USAT2 VSA FWEY TRAFFIC PLAN

UTILITIES

f. THE LOCARON OF UMDERCROUND UTLIIES SHONH HEREDN HAS BEEM DETERMMEL FROM SURFACE EWORNCE
UOF THER EXISTENCE OR FROM iNFORMATIGN DETARED FROM THE UTILTY COMPANIES. THE, ENGHEER ACCEFTS
RO LABIITY FOR THE EXISTENCE OR MON~DXISTENCE OF UMUITY UNES. CONTRACTORS AND OTHERS
USING THIS MAP MUST CONPIRM THE LOCATION OF UNDERGROUND LINES OR STRUCTURES FROM THE
TLTY COMPAMES PRICR TO COMMENCING AMY EXCAVATION OR ORDERING OF KATERILS.

2. THE CONTRACTOR SHALL YERIFY N FELD. ALL ELEVATIONS, DIMENSIONS, FLOW LNES EXISTING
COMDITIONS, AND POINTS OF CONNECTIONS WITH AD-JOINING PROPERTY {PURLIC OR PRIVATE) AHY
DISCREPANCIES SHALL BE CALLED 70 THE ANENTH OF THE ENGNEER BEFUR PROCEIDRMG WATH THE WORK.

CALL 1-800-227-2600 BEFORE EXCAVATION TAKES PLACE

BENCHMARKS (REV 7-27-00
NGVD 29 DATUM -

A
TRE SECTION CORNER OF SECECHS 31, 32, 6, VD 5. 0P OF THE 2 1/2 G.L0, BRASS CAP IN DK MOUND.
A3 SHOWN ON THE SECOND PARCEL MAP FOR ASHMERA MBITRALS (US} INC, PLLE NO. B3402. RECORDED
Wi STOREY oourmr O SEPTEMBER 25TH 1998,
38' FROM ELEVATIONS SHOWN CH PLANS USING NAVD B8 CATUM)
'EI .Ev m .18

NGVD 29 DATUM - BENCHMARE B

ST 0F T VO 6 ORMR OF PIRCEL - A SHEA G4 TE PALEL, 0 FOR S o
FOFER FLE 10, 76595, RECCRDD YR O DECEMER 2, 1995, 3G & G5 I3 10537
{SUBTRACT 3.38' FROM ELEVATIONS SHOWN ON PLANS USING NAVDD 85 DATUM)

ELEVATION= 4283.13

NAVD 88 DATUM -
Ut & 05 BRASS GIF SAPED ' 90 185" 4 CONRETE WEDNAL K0T G° W EGL PICIER P
AT CLRKS STATON 16KM EAST OF ViSTA INTERCHANCE
o230 10 ELEVATOHS, SHOWM N PLAIS USHS N 28 DKL)
ATIONm=

4256.42
¢ NFORMATION SUPPLED TO RENC ENGINEERING CORPORATION BY
WESTERH AESADA SURVEWC & WPEIG 1908

BASIS OF BEARING
THE BASIS OF SEARIMNG IS THE HEVADA COORDIHATE SYSTEM 1883/84 AS DETERMINED FROW STATION H333 AND
STARCH %146, EARN EXTENSION 963/B4. & CONDWLD FACIGR GF 1000254925 WAS USED FOR CRID 10

GROUND CONVERSION

[i]
[z

it
A Mmsmu.Emmmmmmmmmwxmmmhw(ww)mm
B MKWWWWWMMTEDW!M\MWWMIHWBWWW(: wmmornc
MEASURED PERPEMOCULIR NOROKED Br
RATER, S8 CORSTRUCTIOH.

|
=]

B E B

El E E EE

ALL thIWJCﬂﬂN SNNL CONFORM TO STOREY COUNTY CODES AND REGULATIONS.
CONFURM T THE STANDARD SPECIMICATIONS FOR PUBLIC WORKS CONSTRICTIN
1996 EI.'ITIDN A.ND THE STANGARD DETALS FOR PUBLIC WORKS.
CONTRACTOR SHALL MAINTAR A OUST COMTROL PROGRAM T0 [NCLUDE WATERING OF OPEN AREAS

AND MAINTAR CONFORMITY Wi S'IATE OF NEVADA AR POLLUTKON PROVISIINS.
ALL DIMENSIOHS ARE FROM FACE OF CLRE UMLESS OTHERWISE MOTED,
HANGICAPPED INII’SARETD BE CONSTRUCTED AT ALL HEW AND RECONSTRUCTED CURD RETURNS AS
SHOAN N STANDARD
REFER 70 LMUTY NOTE THIS PAGE,

THE COHTRACTOR SHALL MANTAN M.I. Bls’ﬂm DMN»\GE FACILIRES WI'FHIN THE CONSTRUCTION AREA
UNWL HEW DRARIAGE BPROVEMENTS I FLACE AND FUNGTGHING,
ALL EXCAVATION AMD PMBAMKMENT M BE I ACCORDANCE WITH TH[ ORANGE BODK STAMDAROS AND THE
PROVECT SPECIFIC SOLS REPORT,
I'l IS THE INTENT OF THESE SPECIICATIONS AND IMPROVEMENT PLANS THAT THE WORK PERFORMED

IDER THE COMTRACT SHALL RESULT IN & COWPIETE OPFRATING SYSTEM IN SMDMWNG

WHDIIIDN WITH RESPECT TO THE FUNCTIGHAL THE INSTALLATION.  JF THERE ARE ANY.
QUESTIONS REGARDING THE STATED OR MPLIED LIEAHIHG OF THEGE PLANS, THE CONTRACTOR IS DIRECTED

GONTM:T REND EMGIMEERING CORPORATON IMUEDIATELY AT 852-5700.
AL SANTARY SEHER AND WATER UNE CROSSINGS SHALL RAVE A WINMUM OF 18" CLEARARCE. ¥ 167 CLEARANCE
CANMTBEMHAWD.WEWPPE&MB{WMWSO.WWMWF

SEFARATGH OF FIPES SHALL CONFORM TD NAC 455A87155, AHD SHALL BE INCASE WTH RED COMCRETE.

T0 THE YATER WM. THE CARRER FPE SHULL BE OF WATERWS

CONSTRUCTICN D(FMGIDNJODHSINMMESMB&MERSMBEATWNFEH(SD‘]DNEBHB!
ANIATN.LREFURNSWHHWEFWEJU\MSATINTWMSOFMFEEF[W

LIHES SHALL SE SB.R CLASS 35 N ADDION, AL SANTARY SEWER LATERALS
SIW.I.BEBWCMWH. DIHETER SR, 35, UNLESS SHOWN OTHERWISE, AHD SHALL BE PLUGGER AMD WARKED

'IHEI.EITER'S'SMLLEESTAHPH)ONWETBPBFCURBAYMLQCKHBNSWHDEAMW
mESTHECURBUNE.H!ELEFFB‘TSIW.LEESFNPEUMTHEURBMNLLDC&WNS

WHDEAWmMTMCROSSES GURB LI

ALL STORM DRAN LUNES (R.CP.) SKALL BE CI.o‘SS 1B UNLESS OTHERWISE NOTED.

AL AREAS DSTURBED AMD LEFT UNDEVELGPED FOR A PERIGD OF WORE THAM THIRTY EIMYSSMU.
BE STABILZED BY THE APPLICAROR OF DUST PALLIATVE AND IF LEFT MORE THAN MINETY (80} DAYS

PLANTED AS FOLLOWS:

FERTLIZER - (16-20-D) kc

GRJ&. THE BWDADCAS‘I' SEEDING RATE SHALL BE 12J/AC. OF SO0AR WHEATCRASS AND &]/AC. OF
\TED WHEATGRASS, |F DRALED, THE RATE SHOULD BF §f/AC. OF SODAR WHEATGRASS AND

SE‘A'C‘ OF FAIRWAY CREATED WHEATCRASS
¥ WULCH 3000§/AC., AHCHORED BY A STRAW PUMCHMG TOOL OR OIVERED WITH NETTIHG AND
PARM.E. WATDR AND SANTTARY SEWER/RECLAMED WATER SEPARATON SHALL BE 10° MANIMUH,

AL ASPHALT SHALL BE SAWCUT WHERE HEW CONSTRUCTION KECTS EXISTING.

AL SGH LOCANONS SHALL BE 1N ACCORIANCE WiTH THE MAWUAL ON UMFORM TRAFRG CONTROL
nm:s (MUTED).
STAITZATION — NG SLOPE TO BE STEEPER THEH 3} ON THIS PROJECT WITHOUT HOTIFACTION OF EMGINEER,
AND CONFORMANCE T0 THE ORMKGE BOCK,
SUOPE, STABALIZATION — FOR > 31} ~ RIFRAR PER THE RANGE BEXH,
SLOPE STABAIZATIN - FOR %1 TO 5:1 - REVEGTATE WITH NATME SEED WX PROR TO ACCEPTRMCE
OF THE MFROVEMENT.
N% SI.'DPE TREATMDI'I REQUIRED - FOR SLOPE ¢ &1
A 'I'HE SEED WIXTURE AMD APPLICATION FATE WR THE SLOPT STABIUZATION SWLL BE Tﬂ THE
AFPROVAL OF THE [NGNEER SEED SHALL BE DRILLED WID THE SOIL T2
RECOMMEMEED BY THE SFED SUPPLER.
B A FLB(ILE SOL RONFORCEMENT WAYTIMG MAOE OF THREE DMENSIORAL HYLON OR WisML
IMENTS, AT . WITH A KIMHUM THICKNESS OF SMM (07
SRALL PROVIDE AL SLOPES. THE MATERIAL SHALL HAVE
551 OPERING AHO PROVIDE ULTRAVIOLET PROTECTION. T SHALL RETAIN A MINIMUM GF 90
nfrr'sswmnmmmm. THE FABRIC SHALL BE INSTALLED STRICTLY
M5 TO MAHFACTURER'S SPECTICATIONS.
Il KL SI.BPB SHALL BE IRRICATED UNTL. ESTABLISHED AS APPROVED BY THE ENCIMEER.
I WHEN ROCK RIP-RAP IS USED FOR SLOPE STABILIZATION, IT SHALL CONFORM TC THE ORAMGE BOOK.
ALL MATERUNES SHALL BE CONMSTRUCTED PER Awwa STANTMRDS,
THE WATER SYSTEM SHALL CCHFORM 1O THE STANDARD SPECS FOR PWC,
1596 EDMON, THE STANOARD DETALS FOR PUBLIC WORKS ADOFTED BY STOREY COUNTY EXCEFT AS
IOXAED BY THESE PLANS CH SPECIAL PROWSIONS,
WATER LNES SHALL BE DISINFECTED IN THE PRESEHCE OF A U8 INSPECTOR IN ACCORDANCE WiTH
AWWA CES| STANDARDS 10 THE SATISFACTION ur THE USD INSPECTOR.
WATER LIMES SHALL BE FLUSHED AND PRESSURE TESTED IN THE PRESENCE DF A U.0. INSPECTCR.
HEW WATER LNES SHALL BE ISOLATED FROM EXISTING UMTIL APPROVED BIY A .D. INSPECTCR.
™ CONFORMANCE WITH AMWA CE00 FOR DUCTLE iRO, nmmucsnarmwc?mr.
HEW WATER LMES SHALL BE BACTID BY A LMD, INSPECTOR,
AL PIPE LATERALS 10 EXTERD 2 BEVOMD EDEE OF PAVEMENT MIN. CR 70 THE EOCE GF THE
LANDSCAPE EASEMENT, OR 00, WHICHEVER IS FARTHER, INCIUDE FLLISH VALVE ASSEMBIY.
ALL TIES T EXISTING WATER UNES SHALL BE APFROVED 8Y A UD INSPECTOR
SURWATALS FOR N.LVM'EERAND RECLAM WATER PIPES & APPURTENAHCES SHALL BE SUBNITRD AND
ARD APPROVED BN THE ENCIM
AlL WATER LHES 10 HAVE A MNMUW OF 5 OF COVER,
ALLTEEEBD‘DS.WS. D HYDRANTS REQUIRE THRUST BLUCKS PER DETAL ON SHEET CO1.
LOCATOR SHALL BE PLACED ASOVE MWAERPPEPERWDEM.ONQ{EHM
NG DFENINGS B WATER PIPE UNOER CONSTRUCTION SHALL BE LEFT OPEN
TO KEEP WILGUFE AHD POILUTION OUT OF THE PIPE.
STREETUSHTS 10 BE CCHSTRUCTED PER SKERA PACIPG POWER COMPANY CONTRACT DRMHINGS
DETALS ARE SHOWN FOR INFORMATION GHLY AND ARE NOT MEKHT O SUPERSEDE THE ACTUAL STANIWRD
DETALS FOR PUBLKC WORKS CONSTRUCTION
DUCTLE RO PIPE SHALL CONFORM 70 STANDARD
SPECFICATIONS FOR PUSUC WORKS CONSTRUCTION 1382, 20308 UMLESS OTHERWISE
SPECFIED. PIPE 10 BE PUSH—OH JOINTED, CEMENT LNED DUCTLE IRON PIPE CLASS S0,

§'-12" WAIER PIPE SHOWN ON THESE PLANS SKALL BE PE ANEI CONFURK TO STANDARD
SPLUACATANSG FOR PUBLIC WORKS CONSTRUCTON 1 D3 UNLESS GTHERKISE
EPECFIED. PVC PIPE TO BE CLASS 150, DR1B ODNFDRMING TO MM‘A CEQD.

WATER PIPE UARGER THAN 12" SPALL BE AN CONFORM TO

SPECIFICATIONS FOR PLBLIC WORKS CONSTRUCHDN 1992 mn&m UNLM CTHERNISE

SPECFIED. FYG PIPE TO BE CLASS 165, DRZS5, OONFORMING TO' AWWA C305.

POLYERMELENE PRESSURE TUBIMG (1°-3" SHOWN ON THESE PLANS) SHALL EONFORM TO

STANDAEB SPEGFK‘ATHNS FOR PUBLC WORKS COMSTRUCTION 1992 203.16.02.01
SPECIFIED. POLYETHELENE TUBES SHALL BE CLASS 200 (DR9)

OONFORH\NG TO KA

[l
N.I.MANHOLES'IGBEWATDZWT SIEPS(W'WHOEWWHAWEOREM
§ FEET OR MORE IH DEFTH.
EROSK)NDONTROL ERHI‘I APPROVED Y NDEF, SHALL BE USED FOR THS PROJECT.
CONWCT ENGINEER FOR COPY OF PERMIT PRIR TO COMMENCEWENT OF WORK.

CONTRACTOR 10 SCHEDULE A PRE-COM MEETING PRICR T0 COMMENCEMENT OF CORSTRUCTION #ITH
ENGBEER AND STUREY COUNTY OFFICRALS.

oM mE opm ;o

Lt ade

REPRODUCIBLE AS-BULTS SHOWING ELEVATICMS, LOCATIONS & TYPES OF FITTINGS MUST BE PROVIDER TO THE
COUNTY AND ENGINEER BEFORE PROJZCT WILL BE ACCEFTED.

A THE NOTES LISTED ASOVE MAY HOT PERTAIN 10 THE SPECIFIC WORK SHOWN ON THESE PLHS

HOWEVER ALL THOSE USING THESE PLANS ARE STRONGLEY ADVMSEL YO READ AND LWOERSTAND THESE

HOTES AS THEY PERTAM 70 THE WORK SHOWM HEREIN. FOR ASSISTANCE INTERPRETING THESE HOTES
CONACT THE ENGINEER.

CONSTRUCTION NOTES

:

3

;
:

NOT ALL NOTES LISTED BELQU ARE USED CN THESE FLANS

HETAL STAHOARD 2" FLUSING HYDRANT ASSELY AT L0

BOT W WAER/REEUAN LYE. ) VAL N STRED (SE 1. )
(5) VTALL AR RELEF YAYE AT HGH POUT 4 WATCR/PELAR LNE PR

DETANL CH SHEET RDZ NG VALVES [N STREEY.

RSTHL BNE YRSE N HEX WATER OR RECLAM

LRE. SO PO WO DUAGETER. (5 GITTRALY VAL IR

£ 40 GREATER NAYS) RER 10 STT 0l ROR DEAL
{3 W PPE DD AR, WHRAN RADES T0 B

PER PP WHAEACTIRERS SPECPONION,

.m.luu :u‘:u Tstm/u £ 3} FUTERILY L5

AMD FEE, INDRANT {15, FOI). LOCKTON AS SHGH <N, PLAKS.

(i2) NSTAL 57 EEOH 45 SIOML HELIE STHOVD TRIST HOCKS,
ST FER W DUOETER (5, RO
WAL 102 10 5 VW10 P s CAE WS
& £ B 1 FLG GATE WANE TAIERE SHOML  INCLLKE THRUST FE0CKS PER. DETAL
O SERT R, 04 IR, ILGE EXISON RERE 0. 1 LOEATONS W4
X0 AEOLS 10 GRS I KT O A WK 005

@nsrmu.m'm

®

@nsmrz:u:rmmrnﬁxmumm é

@

®

®

® 3

(i) ML i x 10 ¢ 10" TEE WO 0° RO 2 LD
IRCURE THAUST BLOCKS PRR DETAL 08 SHEET ADI. O LOCATONS WTH WO
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CONCENTRIEC MANHOLE (9EE TYPE | HANHOLE)
HANDRAGE MAY BE UEED AL FORM

FORM CIRCULAR OR ELLIFTICAL HOLE

E4ARTH N PLACE CAN BE USED 4% FORM

-

GI1ZE AG NECESSARY

&" MIN
===
&' PRAIN ROSK, ~/TYF'\CAL PRECAST CONCRETE ‘~
EXFPLODED VIEW

MANHOLE SEGTION LENGTHS ARRANGED TO FIT DEPTH

. PRECAST BASE MAY BE USED IF APPROVED BY

GOVERNING AGENCY

MANHOLE WITH CONCENTRIC TAFER

PRECAST MANHOLE COMPONENTS
BHALL CONFORM TO ASTH £-478

Ciial TTErT
A RING AND COVER
5 GRADE ADJUSTING HOLE
€ PRECASYT MANHOLE SECTIGN,
[=]
STREET ELEV.
" TAPER | HEIGHT
— IB" Max Sia h
ApT 24" min
CONE. COLLAR 6o | 48" min.

TONGUFE AND GROOWVE JOINT
(BEE GENERAL NOTE %20 TYF

—4B" OR GO

FORM SMDOTH CURVE IN
FLUNHOLE BASE FOR
INTERSECGTING SEWER

ALL MANUOLES ON THIZ
PROJECT TO BE WATER NiGHT

PIFPES SHALL NOT PROTRURE
MORE THAN 3 INSIDE OF
MANHOLE SECTION, CONSTRUST
WATER TIGHT CONNECTIONS TO
TMANMOLE

1 VRl 1 6" LONG

T; 4 *,I'
24"‘,[
T ATR) —| — 548" STEEL PLATE
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15, -
BOIE 4 ' ,ﬁN-T FINISH GRADE - MATCH
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3 /) 0y
B GRAGE CONC COLLAR (TYF)
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MANHOLE COLL AR
WE.
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NOTES:

L CONC COLLAR 7O BE PORTLAND CEMENT CONC (PLLCIHIWTHE FOLLOWNG CHARACTERISTICS: 408@pe! MIN COMP
STRENGTH & 78 DAYS M & BACKS OF CEHENT FER QUL YD. UMMAX WATER-CEVENT RATIO OF @45, AR

ENTRAINMENT %:415%, SLUMP # 1 10 4 INCHES. IN WASHOE CO. HIN CEVENT COMIENT 10 BE %5880k
ALL HATERIAL BHALL CONFORM TO SSFUC SEC20?

2, HEKGHT OF COLLAR BHALL BE CONBISTANT ALL ARDIND MANHOLE,
3. REND - CONC COLLAR GHALL BE FLUSH WADJACENT PAVEMENT

4, LABHCE CO, « MANHOLE RING SHALL BE 267 %" - %" BELCWFINISH ROADIAT SURFACE MANHOLES N ALL

OTHER AREAS SUALL BE BET FLUSH WFINIgH GRADE UNLESS OTHERIRSE NOTED

5. WASHOE CO. - CONC COLLAR SHALL BE LEFT 2* BELOW FINISH ASPH SURFACE, PLACE 7" THICH TYFE 3

AC, PAVING ARCUND MARHOLES ¢ APPLY £5-1 TACK COAT BEFORE PAVING, SEAL AC, SURFACE W/2S-| 1 SAND
CHIP GEAL, SLURRY BEAL, GAND SEAL OR FOG SEAL PAVED SURFACE AS REQD BY FLANS OR 5PECH.
EXCEPTION - EXTEND CONG COLLAR TO FI. GRADE WHEN NCT LOCATED N A5PH PAVE OR N AN INPAVED AREA

©.  GPARKS-CONC COLLAR SHALL BE FLUSH WADJACENT PAVEMENT. FLACE ONE '3 REBAR RING N COLLAR

=

IN INIMPROVED AREAS,
WASHOE CO.-5TEPS ARE REQ'D FOR SANMARY GEUER/STORM DRAW MANHOLES OF 5 FEET OR GREATER DEFTH
CARSON CITY-REFER 10 DETAL C-BA

NOTES:
1) THRUST BLOCKS TO BE CONSTRUCTED OF CLASS "C" CONCRETE,

2 AREAL GIVEN AREA FOR CLASS BE FIPE AT TEST PRESIURE OF
152 P&, WITH 2202 P5F BEARING CAPACITY, INGTALLATIONS USING
DIFFERENT PIRE, TEST PRESSURES, ANDVOR 80IL TYPES SHOULD
ADJUST AREAS ACCORDINGLY. SUBJECT TO APFROVAL OF THE
ENGINEER

3) BLOCKS 10 BE POURED AGANST UNDISTURBED SOIL
4. JOINTS AND FACE OF PLUGS 10 BE KEPT CLEAR OF CONCRETE
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THRUST BLOCK, PEARING AREA (£Q FT.)
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g TE [ 41 ]2l &' -
2 ed
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9 USE 43 REBAR-T
£ FOR 14" W
CONSTRETION
GENERAL NOTES:

ALL CONCRETE SHALL BE 2000 PS! FiNIMIM
78 DAYS COMPRESSIVE STRENGTH CONCRETE
15 TO BE FLACED AGAINST UNDISTURBED
EARTH T4BLE ABOVE DENOTES MINUMUM
BEARMNG AREA OR VOLUME OF THRUST BLOCK.
SPECIAL DESIGN FOR EACH INSTALLATION I8
REQUIRED IF ALLOWABLE S0IL BEARING
CAPACITY 15 LESS THAN 3020 PSF. ALL
VERTICAL SURFACES NOT BEARNG AGAINGT
UNDISTURBED EARTH SHALL BE FORMED,

[Ye) TIoHS : SE THRUST BLOGK CONGRETE CALES URPDATED PER TYPE Iv
&' DRAIN ROGIK 2. LANDER C(. ONLT - MANHOLES CONSTRUCTED IN MO | REVEEE® | DATE | $1ANDARD DETAILS FOR FUELIC UIORKS CONSTRUCTION [SEC 5.2 REVER!
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-8 B 3-8l 4 J-2l 2
FINAL GRARE
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e s R = = = smEALE EXISTaNS 10 BE CONST— T_‘[
' SIS ] RENG MAX 3' BEE NOTE 3 HOTE 2 FiN GRADE
~— flow I MELLER A2 s i vAVECRRdbaor | | NN L b e e | N[
BREAS oy GUTTER J AFPROVED EQIAL UATEROUS 'PACER' UB6TDDR ROUGH BROCH FINIEH (TYPY
OR APPRGVED EGUAL N DASHOE CO, BANEMICCA —
T SPARKS, NOT FOR USE N ELK:iJ GTEEVES® 19 pE UsED N STOREY COINLY, ] g COMC COLLAR (TYP)
AN o (1] & ' IHERE BIDEWALK. Dosslnm EXIST. | e
DEPRESS FRAME ¢ GRATE FRAME, GRATE AND
APPROX. 37 & FLOU LINE A CURB POX. (GRATE L ALL VETAL VALVE BOX | COVER |
LIP OF GUTTER TO HATCH | 12| AN | stieun For FLew MARKED HUATER® /D | L6256 OR
STREET GRADE FrRoH RIGHT, REVERSE PLAN EQUAL ) MACHINE BHOULDERS REQD
= GRATE FOR FLORW ibpmmeer % NOIE REINFORCING SHALL BE
e, araTE FLOW FROM LEFT! = FIBERMESH, CONC SHALL BE MY
= SANTARY SANTART & CONC PAD b5sack 46EEps 5154 AR —— EXTENSION REQD
TOF OF CURS: S eLgroime SEUER LINE SEUER LINE 4 . T0 BRI ORERATRG HIT DT
ot 1N 2 CL 1 SR\ | - SUBGRADE £OMP TG 80% MDD, 6 coDILTOR Egapmpmo 407 FNIBH GRADE.
- C DEFRESS FRAME AND QEE = é E E H & —= 6" YALVE BOX (DIl 2044
=5 v GRATE APPROX 3" c T c ARATE TREW -——T._4 & HN \, 13866 OR EGUAL) { CENTERED ON VALYE STEM.
Al g I3 FROVIDE 5" M SECTION SECTION s
OF GUTTE: z| :
R NOTE &. 2 \ "y 4" REDWCOD BLOCKS
8 . 2 " CONDUCTOR PIFE (S~ (TYP) F REQD BY AGENCY
WATER LINE * WWATER: LINE : z A= RING TITE OR MECH JT - A5 REQT BY AGENCY
e iy ﬁ F 1 e oee 2 £ £ GATE VALYE U
FT M 1 N REQ'D BY AGENCY OFERATING KUT 4l - -
CURB BiOX ;"_% E% LAy HETE 67 A
] — P CLEAR ' .
FINOTE & O DRANHOLES 1 : 6 RN, BLOCKS F g Iy
et 8 21 CLE CRISED REQD BY AGENCY o % *4 BARS (BEND OVER VALVE BODY) HIN 3 HODKS (N1 REQT
35" HIN DRAN ROCK (2 CU FT. M) IN WABHOE COJ
36" MAaX  BANITARY -4 AL THRUST BLOCK g %
SEUER LINE 4 EHALL BE NSPECTED THRIST BLOCK, CONG SHALL BE
BEFORE COVERNG, ¥
NOTE. HIN Bsack 200000 W45-15% AR
B 2 M SECTION
L PORTLAND CEVENT COMCREIE PAC BHALL MAVE TUE FOLLONKG RIS ELEVATION CLABS I RTX FLG, TEE OR TARRING HADDLE
OUARACTERISICE: 400001 HH COHPREBINE STRENGIH # 28 DAYE, 10R = HOTES W15
DLRB AL GUITER TRASTTON DALY, ALL INEYPOSED COACRETE hal B2 K15 DETAIL
3000 PRI & BATKS OF CEMEHT PER CABIC YARD WTH A4iX —erl-gam—le-f— NOIES | 2EE DUG 37 FOR THRUST BLOCK SIZE

LAERCEENT RATIO GF 045, AR ENTRARYENT 6 & 15% SLUHP AT 1 HGIES
ML HATERIALE BRALL CONFORN T0 $5PTC BECTION 262

FERFORL MG SIEEL, SH4LL BE GRADE 40 D HAKE 15' CLEAR COVER
CONG. STRIGTIRE MAY EE 4 PREGAST EONC. LN WPOH APFROVAL OF TE
EITY ENGHEER. BASE OF PREGAST COMRETE M) BHALL BE PLACED OH 67
COHPACIED DRAWROGK.

FRAFE, GRATE, 2D CIRB BOY SHALL BE NEENAN R:30E1 OR APPROVED
EQUAL (WWESUIAL ALOW CAPASITY ANDLEGHTY

COMC SHALL EE PLACED 5 BHOUN ZMEN HOT LOCATED M A SIDESMIK,

TILT FRAME aND GRATE 25 REGURED TO ATTAN B* HH ROUCRENTE AND SHE
BETCEEN CURE EOK i FRAE, 45 REGUIRED FO MATCH CLRS B 10 10R OF
CURD AHD FACE GF CURD. {6EE SECTICH B-B?

T HSTALL GREAEE TRAP PER BTANDARD DEFAL R-N

~w o=

SECTION A-4

CROSSING DETAILS

' F WATER LINE 1S LOCATED 12° OR MORE ABOVE THE BANITART SEWER,
THE RISTANCE BETWEEN LINES CAN BE RECUCED TC A MIN. OF & FEET.

o LESS TH2N 12" CLEARANCE REGQUIRES THE BANITARY SEWER TO BE
DUCTILE IRON OR REINFORCED CONCRETE ENCASED To A LENGTH OF
1@ FEET IN EITHER DIRECTICN FROM THE WATER MAR.

| HYDRANT SHALL BE ENAMELED RED EXCEPT IN SPARKS, WASHOE CO. UNNEMICCA, YERMGION & DOUGLAS €O,
UHERE IT 844LL BE TELLOW

2 ALL HYDRANIS SHALL HAVE (202 12 HOSE NOZZLES 1 (174 12" STEAMER NOZILE, ALL THREADS SHALL
BE A5 SPECFIC FOR AFERICAN NATIONAL HOSE COURLING EXCERT REND, BPARKS | WASHDE CO (DET AY

4 OPERATING NIT BHALL BE 112" FENTAGON EXCEPT: REND, SPARKE AND WASHOE €O (DET'B"

A NSFECTION BY APPROPRIATE AZENCY SHALL BE REQUIRED PRIOR 10 BACKFILLING,

5. TERMGION MN DEPTH OF HAN SHALL BE 4%

6. LANDER CO - BUTTERFLY val vE SHALL BE PSED i LIEV OF GATE vALVE iN STREET. WATER
PIFE SHALL BE PYC CLASS B0, NG AC. IN WASHOE CO.

7. NDFENCES SHALL BE ALLOUED WITHIN 3' OF ANY PORTICN OF A FIRE HYDRANT.

2. I CARSOMN CRY, BEE DET. "C-103"

ARDUND vALVE BOX APPLY 86-1 TACK
FOG BEAL, 54D
1¢ GRADE UMEN NOT LOCATER IN ASPH PAVE OR N INPAVED AREA,

4, I CARSON CITY REFER T2 DETAL C-121
3 RENG GHLY PLACE vALVE BOX | CONC COLLAR FLUSH W/ASPHALT.

CQAT BEFCRE PAVI

2 INWASHOE CO, vALVE BOXES OR BGTH GAD ¢ RATER 10 BE SET %"-%" BELCIFIMIEH ROADIWAY SURFACE
INSTAL GFERATIHS EXTENSION UHOPERATING NIT RESTRAINMG BOLT 4 TOP CENTERMNS PLATE. ANCHOR BARS
{ REDICED BLOCKS NOT REQ'D UHEN OFERATING NUT 16 AT GREATER DEFTH THAN 4° FROM FIN GRADE.

3, INU4SHOE CO. CONC COLLAR 10 BE LEFT 2* BELOWFINISH ASPH SURFACE, PLACE 2' OF TYFE 3 450 PAVING
NG, EEAL AC, BURFACE
SEAL OR SLURRY SEAL PAVED SURFACE AS REQD BY PLANS OR EPECS. EXTEND CONC COLLAR
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SURVEY BOX AND DECP SEAT LAP MARKED "SURVEY”
(D&l M-B045 AND M-BOSG, OR EQUALY

ASPHALT EDGE 70 BE
\ RECOMPACTED AND
rennnenhn : LEVELED AFTER ASPHALT
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METALLIC
£\ FERROUS METAL DVER MONUMENT FOR RECOVERY SHAFT
BY DIP NEEDLE OR MAGNETIC INSERT IN CAP,

By & 1/27 MIN. NONFERROUS AP WITH PROFESSIONAL
LAND SURVEYOR NO, PERMANENTLY ATIACHED PRIOR 7O R
PLACEMENT.

% 5/8° METALLIC SHAFT (SMODTH SHAFTS T0 BE DEFORMEDL ) ASS *B*
FORTLAND CEMENT CONCRETE (POL> Stall move Tre  LLASS “B7
FOLLOWING CHARACTERISTICS: 4000 PSI MiN. COMPRESSIVE
STRENGTH AT 28 DAYS, MIN, § SACKS OF CEMENT PER
CUBIC YARD WITH A MAX. WATER/CEMENT RATID OF 0.45,

AIR ENTRAINMENT 57 $1.5%, SLUMP AT [ TO 4 INCHES.
ALL MATERIALS SMALL CONFORM TO SSPWC SECTION 202,
5. PRE-PUNCHED LAPS SHALL NOT BE PERMITTED.

SURVEY MONUMENTS

NOTE:

ALL CASINGS ARE

10 BE SYMMETRICAL
ABQUT THE ¢ OF PIFE

SAND BATKFILL
{1}

REDWOOD SKIDS BANDED
70 LAGH_ENG B P1PE
JOINT TYR, {47 % 4% X 3)

1. STEEL PIPE CASING SHALL BE FABRICATED FROM A MINIMUM OF 1/4" THICK
STEEL PLATES, CONFORMING TO THE REQUIREMENTS OF ASTM AZEY, GEADE B, C,
OR D. ALLJOINTS SHALL BE WELDEC, INTERIOR JOINTS SHALL BE A SMOCTH
FIMISH, ALL WELDING SHALL BE PERFORMED IN ACCORDANCE WITH AwWA C204,
"apA STANOARD FOR FABRACATED ELECTRICALLY WELDEC STEEL WATER PIPE".
COATINGS FOR STEEL CASING ARE NOT REQUIRED.

PIPE CASING SHALL BE LAID TRUE TO LINE AND GRADE WiTH NG BENDS OR
CHANGES IN GRADE FOR THE FULL LEWGTH OF YHE CASING,

THE PIPE SHALL BE SUPFPORTED AT EACH END OF JOINT WITH SKIDS. THE
ANNULAR SPACE BETWEEN THE PIPE AND CASING SHALL BE BACKFILLED WITH
SAND. AFTER INSTALLATION OF THE PIPE, THE CASING SHALL BE AT BOTH ENDS
WITH MOTARED BRICK OR CEMENT BRICK.
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TYPICAL SLEEVE DETAIL

EXISTING AL, SURFACE 2" TEMPORARY A.C. PATCH

RENRESN

\ EXISTING BASE
AGGREGATE BASE
/|

TYPE 2, CLASS "B
95% COMPACTION /b

GRANULAR BACKFILL
MATERIAL COMPACTED
T0 90% MM, OR
CEMENT SLURRY
(SEE DETAIL R-24)

HOTE: SEE STANDARD DETAIL
R-24 "TRECH EXCAVATION
AND BACKFILL"

TEMPORARY PATCH

NOTES: {T0 BE PERFORMED EY PERMITIEE)

1. PRIOR TO EXCAVATION, THE OUTLINE OF THE TRENCH SHALL BE VERTICALLY CUT FULL DEPTH
THRU THE EXISTING ASPHALY WiTH A SAW, OR AN ASPHALT SPADE OR EQUIPMENT APPROVED
BY THE ENGINEER.

~

CARE SHALL BE EXERCISED TO PREVENT SLOUGHING AND OVERBREAK. IF THE TRENCH SLOUGHS,
THE SURFACE SHALL BE WIDENED 7O ELIMINATE THE UNDERMINEC SECTION OF ASPHALT.

=

OR A DEPTH OF B" BELOW THE BOTTCM OF THE EXISTING PAVEMENT, WHICHEVER IS GREATER.

El

A TEMPORARY PATCH OF COLD MIX ASPHALT CONCRETE SHALL BE PLACEQ AND COMPACTED. THE
COMPACIED PATCH SHALL BE APPROXIMATELY 1/8" TO 1/4" ABOVE THE LEVEL OF THE ADJAGENT
PAVEMENT. IF NOT PATCHED WITHIN 24 HOURS AFTER BACKFILLING, AR.C. MAY PATCH AND AND
BAGK~CHARGE THE PERMITTEE FOR ALL COSTS.

“o

COMPACTION OF BACKFILL BASE AND AC. TEMPORARY PATCH SHALL BE PERFORMED WHTH
APPROVED MECHAMICAL TAMPERS, EQUIPMENT WHEEL ROLUING NOT PERMITTED.

o

ENTIRE AREA SHALL BE CIEANED OF ALL DIRT, DUST, DEBRIS, ETC PRIOR 7O LEAVING SME, AMY
SITE LEFT UNCLEAMED WILL BE CLEAMED BY AR.C. AND ALL COSTS WILL BE BACK-CHARGED
TQ THE PERMITTEE,

~3

. TUNNELING UNDER CURB AND GUTTER OR SIDEWALK 1S NOT PERMTIED. COMPLETE REMOVAL
REQUIRED TO THE NEAREST CONSTRUCTION OR EXPANSION JOINT QUTSIDE THE TRENCH WIDTH.

ALL EXCAVATIONS SHALL BE COMPLETE OR BACKFILLED AT THE END OF THE DAY.

o

TAHOE RENO INDUSTRIAL CENTER
TEMPORARY TRENCH PATCH

4

[ PAVEMENT PATCH

DEPTH T0 MATCH

SAW CUT EDGE PARALLEL OR PERPEMDICULAR TO RENCH {TYP)

COLLECTORS, MINOR & MAJOR ARTERIALS
& EXPRESSWAYS-—SEE NDTE&

TRANSYERSE: FOR ALL STREETS
Al

TRECH WIDTH PLUS 9
WHICHEVER 1S GREATER AL EDGES

H SIDE
OR 24" MiN. TOTAL PATCH WIDTH /—TACK COAT

T oy . S R RSRRS

TYPE 2 CLASS "B" AGGREGATE BASE SHALL BE COMPACTED TO A THICKNESS OF AT LEAST 10"-12"

CONTIGUQUS PAVEMENT
BUT NOT LESS THAN 4"

TPE 2, S 8"
85% MK, COMPACTION

\AGGREGATE BASE

TRENCH BACKFILL MATERIAL
SEE STANDARD DETAL R-24

NOYES: FTRENCH EXCAVATION AND BACKFILL*

1. A PERMIT MUST BE OBTAINED PRIOR TO CUTTING ANY STREET.

2, IF SAWCUT IS WITHIN TWO (2) FEET OF AN EXISTING PAVEMENT EDGE OR EXISTING PAVEMENT
PATCH, REMOVE EXISTING PAVEMENT 10 THAT EDGE AND REPLACE ENTIRE SECTION.

£ LONGTUDIMAL TRENCH PATCH WIDTH.

A FOR COLLECTORS, MINOR AND MAJOR ARTERIALS AND EXPRESSWAYS: IF SAWCUT EDGES
FOR LONGITUDINAL OR TRANSVERSE EXCAVATIONS FALL WITHIN A TRAVEL LANE, SAWCUT
SHALL BE EXTEMDED T(, AND REMOVAL MADE TO EDGE OF THE TRAVEL LANEX OR THE
FULL DEPTH PATCH SHALL BE MADE PER THE SPECKICATIONS FOR TRANSVERSE PATCHES
AND THE ENTIRE TRAVEL LANE ROTOMILLED TO A DEPTH OF TWO (2) IINCHES AND
OVERLAYED WITH (2} INCHES OF BITUMINOUS PLANTMIX AS DIRECTED BY THE ENGINZER.

4. 4" VERMIER TRENCHES FOR CONDUIT SHALL BE LOCATED A MINIWUM OF 9" FROM GUTTER LIP
AND SHALL BE PATCHED AS PER THE ABOVE DETAIL

5. AGGREGATE BASE AND BITUMINOUS PAVEMENT SHALL BE IN ACCORDANCE WITH STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION, LATEST REVISICN.

6. CONTRACTOR SHALL BE RESPCNSIBLE FOR REPLACEMENT OF LOOP DETECTORS, ADJUSTMENT
GF UTILITIES AND SURVEY MONUMENTS TO GRADE AND INSTALLATION OF TEMPORARY PAVEMENT
MARKINGS.

7, FQR P.C.C. CURE REPLACEMENT SAWCUT EXISTING PAVEMENY 18 INCHES MIN, FROM GUTEER LIP

LINE, REMOVE AND REPLACE PAVEMENT TO SAWCUT EDGES. CONCRETE MWAY BE POURED
NEAT AGAINST EXISTING EDGE OF ASPHALT IF APPROVED BY THE CITY ENGIMEER.
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PERMANENT BITUMINOUS FPAVEMENT PATCH

TR N EXISTING

5 b{)ﬁ\ix\& PAVEMENT

= : |_ SURFACE
e "“ MATCH. EXISTING

BUT NOT LESS THAN 8§'

)A

]
—
| S—

2w [6" MIN.

= § CONCTRETE COLLAR

'5,} o 1.5" CLR.

i d ;‘- (Tve)

2 ! ) —“"6“

~|E 2y, P.

g o R
L1.5" CLR. #4 BARS @ 18"

. 4 WAY (TYP)
247 50
worEs: SECTION A-A

1. PORTEAND CEMENT CONCRETE (P.C.C.) SHALL HAVE THE FOLLOWING CHARACTERISTICS:
4000 PS5t MIN. COMPRESSIVE STRENGTH @ 285 DAYS, (FOR COLLAR ONLY, ALL
UNEXPOSED CONCRETE MAY BE 3000 PSI} MIN, & SACKS OF CEMENT PER CUBIC YARD
WITH A MAX. WATER/CEMENT RATIO OF 0.45, AIR ENTRAINMENT 8% +1.5%, SLUMP
AT 1 TG 4 INCHES. ALL MATERIALS SHALL CONFORM TO SSPWC SECTION 202.

2. REINFORCING STEEL SHALL BE GRADE 40 AND HAVE 1.5" CLEAR COVER.

3. CONCRETE STRUGTURL MAY BL A PRE-CAST CONCRETE UNIT. BASE OF PRE-CAST
CONCRETE UNIT SHALL BE FLACED ON 6" COMPACTED DRAIN ROCK.

A\ FRAME & GRATE SHALL BE D&L I-§226 OR APPROVED EQUAL.

5. CATCH BASIN SHALL BE TRAFFIC—RATED AND USED ONLY AT LOW POINTS IN ALLEYS
OR PARKING AREAS,

5. INSTALL GREASE TRAP PER STANDARD DETAIL DRAWING NO. R-Z13 (311).

CATCH BASIN
TYPE 3-R

COVER
BEAD WELD INSCRIPTION

\DP.AIN BACKFILL
TPE N

EXTEWSION

NO., § PULL BOX

24"
STELT G
" PATCH E

CRigkD i

TYPICAL GAS AND WATER
MAIN TRENCH

RERG EXNGINEERING COXPORATION -
Gt BT patol LA kb [AHO%}?IL NO
i
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ng: 702+49.95

jo

4344.7
4346.01

L 43447
4346.01

4" TEE W/

(1) 10° & & (2) 4 G

INSTALL 10"10

OFFSET: 12.04 L

TINST 12° CROSS W/ (3) 12 OVa,

4345.38 ; .

703400

43442
434538 7

END OF LATERAL

| INST 12"x6" REDUCER & FH ASSY

703+00

o6

© BvCS: 71245297
BVCE: 4310.85

T GVs@E ;

$=0,0100 NIN.

(TYP. OF 3)

| EXTEND LATERAL AS SHOWN

EVCS: 714450
EVCE: 430337

-/ STA 70640000
7 TINST CATCH BASIN

,JVT'\QOUND LANE

__{-EXISTING SURFACE

CONTROL LINE ELEVATION
S REFER TO SECTION DRAWIN
TF-C FORINFORMATION— — -

"EVCE: 4298.77

STA: 715480.00 OFF: 11.00° L.

b EAST £DGE.
BOUND LANE,

ST (2) 10%I0%4" TEES W/ (2)

& (1) 10" 6V

ST STA 716+00.00

@ man)

UPER_ELEVATION TRANSITION= "\ R|B ™.
" SECTION EAST SIDE ONLY: :
. (NORTH BOUND LANE)

[y

BEGIN SUPERELEVATON.

434371 )

4342.69 } ;
| 43440

4341.54

43440

4340.26 :

4338.85 :

43425

4337.31

N
VA

2

431807
| 43022 EXIST GRADE ATCL

- 4304.96 CONTROL GRADE

ot A
43440 o L
434026

43431
4338.85

_4342.0
R

Casated

434461
43440
© 43443
. 43440
o 43425
143420

WEST FDGE OF SOUTH BOUND
PV ELEV = 4303.33 :

INST 12° CROSS W/ (3) 12" GVs

© INST 12°x6" REDUCER & FH ASSY

_: ©@ END OF LATERAL

CONTACT ENGINEER FOR CLARIFICATION
OF TC ELEVATIONS. PLAN DOES NOT
MATCH TYPICAL SECTION IN THIS AREA.

MATCH TO BRIDGE PROFILE

.~ EXISTING SURFACE

'END CURB RGT

. 4300.2

DATUM: NAVD 88

ADD 3.38' TO ELEVATIONS|

USING NGVD 29 DATUM

BOUND {ANE

==d/ BOUND LANE

BRIDGE PROF SHOWN FOR REF ONLY

WEST EDGE OF NORTH -
_STREET LIGHT
— PROPOSED CRADE @

CONTROL LINE=CENTE
NORTH BOUMD LANE

EAST EDGE OF NORTH

R OF

d

WEST EDGE OF SOUTH
BOUND LANE

REFER TO BRIDGE PLANS FOR
MOST RECENT INFO |

RAILROAD RIGHT OF WAY

P ELEV = 428546

AD. = -4.41
K = 3399
150.00° V¢

~STA: 719+88.53 ELEV: 4286.68

BVCE: 4287.71

|-TOP OF ASPHALT CL OFF EAST
DOUBLE LANE "TC"

| BYCS: 719+29.48

STRUCTURE

/EVCS: 720+79.48
EVCE: 4279.90

72244

RIGHT SUPER EOP = ‘
+0.337' (2%8 17.84) TN
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JURISDICTION GENERAL NOTES CONSTRUCTION NOTES

AL CONSTRUTRON SHAL CONFORM ‘T3 STOREY COUNTY CODES AND: RECULATIONS.
AL oo CONFORM 10 THE STANDARD SFEGITICATIONS Fo® PUBLIC WORKS CONSTRUCTION
SHons g STorey couney A ISR S, ALY, 1 a0k NOT ALL NOTES LISTED BELOW ARE LSED ON THESE FLANS
R THE, COMTRAGTOR SHALL WANTAR A DUST CONTROL PROCRAN 30 INGLUDE WATERING OF PEN AREAS —
WATER TRI WATER AND SEWER ANG TANTAR] CONFORIETY WEH STATE OF HEVADA AR: FOLLUTION PROVIIONS. POTABLE/RECLAIM WATER —
RECLAM WATER TR WATER AND SEWER [#] AL OMENSIORS ARE RO FAGE OF CURD UNLESS QTHERWISE NOTED. — .
POWER/GAS SIERRA PACIFIC POWER HANDICAPPED RAMES ARE 10 BE COMSTRUCTED AT ALL NEW AND RECDNSTRUCTED CURS RETURNS A5 INSTALL 18" x 18" x 12* TEE WTH 12° PO x FLG GATE YALVES
(5] e 1o touey ot s pice 4 12 PO« FLG GAE YAV WWEFE SHOMM. ICUDE TRRUST oces ek oz O (B5) mTaL 5 IN-UNE FLuSH v Asscul,
[£]  THE COMTRACIOR SHALL HANIAN ML EXSTHG DRANACE FACLTES W THE COMSTRUGRON AREA (W SHEET ROT. - GAP & WARK FOR RUTURE EXTENSIN WHERE RECD (55) WSTALL FIRE HYIRAVT AS SHOWN PR BDI 5" BEHND GACK
Appnovm UNETL MEW DRAWACE IPROVEMENTS A€ IN PLCE AND FUNCTIOHNG. @ INSTALL. THRUST BLOCKS AND CAP & WARK AT END OF WATER LINE OF CURS. TEWPORARY INSTALLATION UNTIL ADIACENT SIE IS DEVELPED AND
AT N AW N PRt Sl TN A0 DUBANI SHALL BE IN ACCORDVCE WGH THE ORAICE BAOK STANOHRDS AND THE OR RECLAM LINE PER DEVAL ON SHEET RD2. INSTALL B.0. ASSY, /S SHORM LATERAL 15 EXTENDED.
B BENE S T T pumael s e 1 e, © o e e e @ ey s e s
i RENCVE CAP FROM EXISTING LINE AND EXTEND. INSTALL 12" GATE VALVE PER 2) 6" PO x FLG GATE VaVES . [N LOCAT
TR ALY COMPANY PECT O PURPOSES OF THE WSTALLATION. F THERE /RE ANY
e e P %ﬁ%‘fﬁ% sﬁyﬁﬁﬁo’ REABG OF SE AR, i SORMOR | DRETE DETHL OH SHT. 01, UMESS. EXSTIG VALE 45 PRESENT, T A eins GRS S HOPUAE
HOTE_TO_ AL OF THOSE USHG THESE FLANS: -SHe. . .
SHOWN ABOVE, THESE PLANS SHALL ALL SANITARY SEWER AND WATER L0 CROSSNGS SHALL HAVE A MRWUM OF 18" CLEARMICE. IF 10 CLEARMNCE INSTALL STAHDARD 2° FLUSHING HYORAMT ASSEMBLY AT LOW
g:z ngugsﬁ%ﬁgﬁ\ésﬁﬁﬁﬁv&ﬁgﬁ%ﬁggggusmuc*rroAN. VFERIGTR TO CONSTRUCTION CANNOT GE MANTRINED, THE SEWER PIPE SHALL SE CAST (RON, CLASS 50, OR WATER CLASS FIRE. @ POINT 4 WATER/RECLAIM LNE, NG VALVES IN STREET (SEE SHT. R02)
SR THE CROERING OF ANY MATGRWLS OBTAN A SET OF DRAWNGS WHGH HAVE ALL SEPARATION QF PIPES SHALL CONFORM TO NAL 4SEA7985. @ WAL A FEEF YASE AT HGH PONY W WHEE/EDAN O PR @
OF THE NEGESSARY 3 B
: SEVIRS SHALL BE LA AT LEKST 10 FIIT (3 W) HORBONTALY £FOM ARY DXSTNS OR PGOPOSED WAIE UK, TE DIRICE SHL 6 MEASED FROM EDGE 0 g":gfml lﬁkgm?”gggfsfmmg%ﬁgﬂ éﬁlﬁﬁﬁmggﬂugg%ﬁ gNS -
EDGE, 1N CASES WHIRE [T 15, ROV PRACTICAL 0 KANTAI.A 10 POST (3 N} SERARAINN, THE APPROPRIATE AEMENNG AENCY WAY ALLOW OEWATEA OF b CASE-BY DETAIL ON SHEET RD2. NO VALVES M STREET. . :
A0 A Wt . 1§ SO T 8 1 NS 0 S D S B s e o O e L Vi JETER 0 PALEIEMD LLE T0 LDSIAFE LTS R
A B P MO, A T B 5 SR SEO, OO € WAL it BE SEHER MIST BE CONSTAKTED @ ﬁ@%:’;grg% Iré'ﬁﬁﬁﬁkﬂﬂ% VALVES FOR 20 DD 7R WIGHEER 1 GRATE.
OWNER S S R SN T P SIS SRFY AU SACIES OF D AT A B PSS T 1o 50 1 44D CREATER WANS.) REFER 10 SHEET R FOR DETAL (62) EXPOSE EXSTNG SANTARY SEWER LNE AMD SXTEND 45 SHOMNL

CONSTRUCT NEW 48" TYPE | SANITARY SEWER MANHOLE (UNLESS OTHERWSE
NOTED) INVERTS AS SHOWM. SEE SHEET RD1 FCR DETALS.

VIARP PIRE INTO ALIGHMENT.  MINMIUM RADLIS TO BE
PER PIPE WANUFACTURERS. SPECIFICATION.

CONSTRUCT 12° HOT TAP ON EX, 14" WL INCLUDE 12" FLG X PO &Y

TAHOE-RENO INDUSTRIAL CENTER, L.L.C. " e
A NEVADA LIMITED LIABILITY COMPANY A o AT, R 1 AT o s s a8 W

WATER NOTES

SANITARY SEWER —— |

WHEN THE SEWER MAN CROSSES THE WATER AN, THE SEWER 4N Ny
P.O. BOX 838, POWAY, CA 92074-0838 il 0 KA STEI08 A5 STPUATD AT, 8 OF 1. Lo TR Wt B et AT THP LOCATION. THERJST SL6CK NELUDED. MUST BE {CATED AT LEAST 18* LOWER THAN THE WATER MAM, [
Ry — - . —_— [ —— e com g . WHEN THE SEWER MAIN CROSSES A WATER SERVICE LATERAL, THE SEWER '
A THE SPHR SIWL [E 40D CORSTRUCTED ECRA. T THE WNIER PP, AND SHALL BF PRESSURE TESTED 10 150 ps {103 18} 10 ASSURE ‘ .
WATER TGVESS PRﬁ? E%ma%nnmm e M ! ?NSIJTMFILRI;HEL% ’Sgr T§§1 WL:CATFIE?J iSPDSH%:I,E‘ \éﬂ'\'gms WA WUST BE LOCATED AT LEAST 18" LOWER THAN THE WATER SERWICE - REFER TO SPPCo GAS ORAWINGS FOR INFORMATION
B ETHER THE WATER 0l OR TE STHER LUVE S0 BE ENCASED o A ATERTIHT CARRRRR P, WicH EXTENDS 19 FEET (3 ) O BOB SIS OF THE (sH. ROT). - RAL ER SERVICE LATERAL CROSSES A WATER :
_—EMINEEH DROSSHG, ROKSRED PERPERDGRLAR T0 HE NATER WA TG DU P SHLL G OF NOERNS ASPEIVD B I EGULACRY AGE0Y FUR U LATERAL. WHEN THE SEWER SERVIC
HATER WA CONSTRUZTTN, INSTALL 22.5' ELBOW AS S(HO'I{N. INSILUDE STANGARD THRUST BLOCKS, WAN CR WATER SERVICE LATERAY, THE SEWER SERVICE LATERAL MUST BE O @ PLACE STREET UGHT PER SPRC. SPECIFICATIONS.
RENOQ EN EER| RA CONSTRUCTION EXPANSION JOINTS IN ALL CURES AND GUTTERS SKALL BE AT THIRTY FEET (30°) ON CENTER SIZE PER WAIN DIAMETER {SHT, R}, LOCATED AT LEAST 12° LOWER THAN THE WATER MAMN OR WATER SERVICE
Wﬁ?ECl&%LOgﬁ(\)’Rg&TE ;ION i L S U D B 2 nh s e ﬁ&ns)m: Ln,mws INSTALL 10" x 10* x 67 TEE WITH 10" PO x FLG GATE YAVES LATERAL. HHEN A SEMER MAN PARALLELS: A WATER W OR WATER SERVCE A
i WO . L
4 f2] s SR, 35, UMLESS SHOWN OTHERWISE, AND SKALL BE PLUGGED AND WARKED @ & 67 PO x FLG GATE YALVE WHERT SHOWN, INCLUDE THRUST BLOCKS PER DETAL LATERAL, THE SEWER MAK NUST BE IN A SEPARATE TRENCH AMD MUST I_
RENO, NEVADA 89521 ﬁESHlmEDWNRD.NSF;MS. £ STAMPED ON THE TO OF CURB AT ALL LOCATIONS WHERE A SEWER SERYICE B s s o R UL TS AHE GE06, 1t LIGATENS WY HAE A I HORZOMTAL SEPARKTCH. WHEN A SEWER SERVCE
" Bi
oS OR oMM CONTACT 9 G S e e I s s
- WA o . ; .
VINCENT GRIFFITH  PE. 852-5700 ALL STORM ORAN UINES (RCP) SHALL BE CLASS () UNLESS CTHERWISE NOTED. INSTALL 127 10 REDUCER AND WUST HAVE A 48" HORIZONTAL STPARATION. SAHCUT A0D MATCH NEW ASPHALT 70 SUT LKE. 1" WM. SAWCUT.
@ ALL AREAS DISTURGED AND LEFT UNDEVELORED FOR A PERIOD OF WORE THAH THATY (30) DAYS SHALL INSTALL 107 % 30 x 6" TEE WIH 6" FLG » PO GATE VALVE CONSTRUCT KEW 80° TYPE | OR IV SANTARY SEWER WANHOLE {UNLESS VERIFY LOCATION OF PONER POLE GUY WIRES PRIOR 10 CONSTRUCTION,
£ STABILIZED &Y ION OF DUST PALLIATVE ANS IF LEFT MORE THAN HINETY {00} DAYS
EEU%ETLE‘?RAS FUUéDTW:g.E A“P;(;;HM: DUST FT {o0} AND FIRE HYDRANT (SHT, RD?. LOCATICN AS SHOWH ON PIANS, CTHERWISE NOTED) INVERTS AS SHOWN. SEF SHEET RD1 FOR DETALS. REPGRT CONFLICTS TO ENGINEER IMMEIATELY, m
" e300, ISTALL 6° x 6" x 6" TEE W/ 6° PO x LG GATE
CRASS, THE BROADCAST SEFDING RATE SHALL BE 12f/4C. OF SODAR WHEATCRASS AND "%Ac, o VALVES WHERE SKOWN. AP FOR FUTURE EXTENSION WHERE REGURED. . AL SLOPES 3:1 WA, UNLESS OTHERWISE SPECIED, AND SHALL CONFORW 10
IEA X , THE oULD BE GRASS AND 3 g CONSTRUCT NEW 48" TYPE ) SPECIAL DROP MANHOLE (IWVERTS AS SHOWH ",
TOPOGRAPHY %’ﬁ ?ﬁ:\gﬁ”cngﬁf wﬁm"%s‘” i R:LEN::NG . ﬁ:’"“ ws:‘m Em;c " INCLUE THRUST BLOCKS PER SHERT 01, ) KEIER 10 O B AL A, L J O CONRLKOTES PR THS PU. AL SOPES 10 BEGH ONE 700 SEAND FLAORK m
- cH AC., ANCHORED. BY A STRAX Ot GOVER N e o . )
CONTOURS AND SPOT GRADES SHOWN ON THESE PLANS WERE TAXEN STAPLED, W INSTALL 12" ¢ 12° ¢ 8" TEE WITH 12" PO & I GATE YALYES & FROVIDE STUB FOR [UTURE EXTENSION 10" PASE EDGE OF AC. CAP & MARK <
FROM AERIAL MAPPING AND CONFORM TO THE FOLLOWING STANDARDS. PARLLEL WATER, AND SANITARY SEWER/AECLAMED WATER SEFARATION SHALL BE 10" MINMM, &H EFRlE EES’(I)J GATE VALVE WHERE SHOWN. CAP FOR FUTURE EXTENSION FOR FUTURE CONRECTION, O SLOPES MAY BE INCREASED WTH PERMISSION OF SOILS EMGINCER O SITE
o ACCURALY: 1/50° AT AP SCALE FEATURES 1 b0y 400 VEGETATON ALL ASPHALT SHALL BE SAWCUT WHERE NOW CONSTRICTION WEETS SXISTG. P . CORE DRILL INTO X, SSHYY GROUT ALL EDSES 7O FORM WATER TIGHT SEAL
: AL INSTALL 8" x 8" x 6" TEE WH 67 FLG x PO GATE VAV " .,
H wcu:\j: c;::o‘:iulmmﬁv ::-r:m. %E& %Tja'éﬁ AL ORIECTS et ‘c %‘ Sg'é" (ﬁoﬁ%‘? SKALL BE IN ACCORDANCE WITH THE MANUAL ON UNIFORM TRAFFIC CONTROL, AND FRE HYDRANT (SHT. D15, LGOATION 45 SHOWY 0N FLANS, — . R gGEBiE Pésr\mszjam SGLFMEE\J’EE UNLESS NOTED OTHERWISE. MARK ENDS WTH PURPLE °
SLOPE STASILIZAION ~ 0 SLCPE TO BE STEEPER THAN ) QN THIS PROJECT WITHOUT MOTIFACTION OF EMGINEER, INSTALL 14" % 14” % 14° TEE WTH (3} 14" PO x FLG GATE VALYES
UBE-ATEMTEN SEracs SRy e oo of oo, L AP b T g (DY IR AR LN /4 SARRY S50
Noumicy siie AT SRS B SUIPE SBADATON - FOR 31 10 50 — AEVEGTATE WTH NATVE SFED MK PRIOR 10 ACGERTANGE . @ INSTALL 1 x 10" x 10 TEE WM 10" PD x FLG GATE VALVES WHERE SHOWN, :
BULDNG CTNES THHGATE [P ShLL, SHATOW JREAS ARE NOT SHOHN & M SR e PEQD — FoR SLEPE ¢ 51 IVCLUDE THRUST BLOCKS PER DETAL ON SHEET RDI, I LOCATIONS WTH THO
LHE EUT MAY A0 INTLUDE STARS L PLANTNG: LATERALS A 10¢10x10x10 CROSS IS ACCEPTABLE, CAP AND MARK ENOS AT R.OM, INSTALL A SURVEY MCNUNENT PER STANGARD AT ALL PTs. PC's, AND
Ao s C R SscmEm R S e © i 2 40 125 i ) St o s WSS e
RECCMMENOED BY THE SEED SUPPLR, SIZE PER MAN DIAMETER.
B AFIEXBLE SOI ACHFORCEUENT NATIING MADE DF THREE DINENSICNAL MYLON OR VL (2) WSTALL 45" EIB3H Wy STANDARD THRUST ELOCKS
HONDFILIWERTS, AT THE INTERSECTIONS, WITH A WINMUM THEKNESS OF SWM (OR g £8) REMOVE_EXISTING CURB, GUTTER AND SIDEWALK IN THIS AREA. REPLACE
ey s e L L A S
. INSTALL BLOW OFF ASSEMBLY PER DETAL ON SHEET 8D2. INGLUDE THRUST
GENERAL RECLAIMED WATER NOTES DR 0 s e i A ST B ISALED STRCnY @ BLO0KS FER SHEET DL, - CONTRACTOR 10 CONSTRUCT L-0U%B AND SHEWALC STRAEHT THROUGH FUTURE
y . . Il HL SHA RRIGATES UNTIL ESTABLISHED AS APRROVED BY THE EHCINEER. kil F ROAD.
e s ™ i L TR et D rnca L ELSIREI | 0} o ¢ s o | ST o i
imer AL WATERLINES BE CONSTRUCTED PER AWWA STAMDARDS. " = B . A . "
= ;:J.;.“.”g;&%:’;’:‘g,{l:ﬁ; "-"c’,&:‘%"u‘»‘.‘,’fnh%lém‘&:z%ﬁ"&' 'E;‘EEWSLLPI:ST” Zizé'ﬂ‘;“g:%:‘“fh’r‘;,"’}'." ) wgﬁw&mﬁvﬁgwwﬂr&mmmﬁ e s B (23) MSULL 10" I1-URE FLUSH VALY ASSEWELY BEVEL END OF PIPE 70 MATCH CHANNEL SIOE SLCPE FOR 17" DA oS TO RELIVE CHSITE CEVELOPENET FROM COST OF SDEMALK AND CURS, z
f Brele Blpe or bags ra Aot uicble, purplo vinyl o v The beardiny Sy iiache o ; g AND SMALLER. LARGER PIPES REQUIRE STANDARD HEADWALL PER ORANGE
S, o lnaldnel arscin 1f Te :F:’#.‘Fna',‘é’u;';.‘ﬁia_&"ﬂ" o Sﬁ'ln':fﬂﬁi”iﬁﬁ“lﬁ 9 o WODIRED 51 THESE FLAKS OX SPEciL PROVIONS, ISTALL 147 % 12" REDUCER BOOK SPECIFCATONS. RP-RAP 10 COVER 107 OF PIPE TO FLOW LKE BORNG HOLE PER SOLS REPORT
the-pipa. Racigimed wator livos conalrictod out of Quctis on pips. Gholl bo ancased 1n_ surete polyslhyiore A WATER LINES SHAL BE OISNFECTED N THE PRESENGE OF A UD. NSPECTOR IN ACCORDANGE WTH . —
bugs labeled "CAUTIGN: RECLAIMED WATER LINE' of Intervals o grealar thon 6 foel, " AWiA CG51 STANDARDS T0 THE SATISFACTION OF THE USD INSPECTCR. @ INSTALL 14" IN-LINE FLUSH VALVE ASSEMELY. OF CHANMEL OR TOE OF SEOPE.
3. Tracer wira sholl b placed on tap of bedding materlat prior to pipe Insloliation. At 500° inbervals, wire 8 WATER LINES SHALL BE FLUSKED AND PRESSURE TESTED Il THE PRESENCE OF A U,0. INSPECTGR. Z ASPHALT UTHITY GUIF WITH PERMANENT PAVEMENT PATCH PER STANDARD
shall ba axtended inte sdporata teat slotions consisting of riser and vah boxas. A minlmum of 18 inchog C. NEW WIATER LNES SRALL BE ISOLATED FROM EXISTNG UNTIL APPROVED BY & U.D. INSPECTOR, . @ REWOVE EX. 80 £LBOW AND INSTAIL 6° FLG TEE W/ (2 8 G = [NSTALL 12" STORM LAFERAL. LFAVE THLEY EXPOSED WITH RIPRAP WHEN LATERAL DRAHING JR-23 PACE 23 OF ORANGE BOOK
of wire shall ba left al the top of the rzer and connscted with tha apprapriolaly elzed wirg nut, IN CONFORMANCE WITH AWwA CG00 FOR DUCTLE [RON, AND AWWA CBaS FOR PV PIPE 1S USED TO DRAN HIGHSIDE OF ROADWAT SEE SD NOTE #34 FOR -
0 troger wire shall be placed undor laterats, exfsaded Into Lha meter box ond ur 1o tha moler cover. b. NEW WATER LINES SHALL BE BACTID EY 4 U0, NSALCIOR. BY PO GATE VALVES S .
Wirg shall bs Hm AWG, Irsulatad, _Btmnd‘ed cuppunﬂ%m to uccapk:‘nc; %:uthotﬁcghmed Fmthnmauimthe - w s " i) oF FAVE;JENT ™ o oF THE RIP-RAP REQUIREMENTS.
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B EL R s Sl BB pALCED e L L A APPROVED ERey Cod) BETUER TuE CU A0
4, THE TRACER WKES B, BE N THE BMPTY FPAVEMENT SURPACE BHALL BE
;&Pﬁgﬁ:‘mmwmﬁw GIZED IMRE AT, OREHALL
P T T A e e A e T e T
N COUNTY WATER OF e e a0l AUZ G ELEETFLAL Bt iR, pie 2 Lt conspeTe rom TIeE | POG MEDLAN CUme SiALL oE
RECLAM GATER PIFE  DRcolc] MAks I 146 BIE 3, 80010 BrRniobs, o SENFORCED U COLLATER, FIBILLATED oL L
1 FOR ON STE GOUNTY MAND ONUTJ NOT FOR FRVATE USE. STAH] ) EGUAL. RENFORC NG aHA.LL BE 112 LBS. OF FIBERMESH F'm
e SECTION A-A FER G, 1D, OF GRNCRE
TYFICAL LATERAL FIFE 0

4, ALL NOSES ON MEDAN CURS BHALL BE PCURED SGLID FOR
CTION TO RCP BECTICN 2B THE RILL WiRTH oF THE MEDIAN.

. CAP ¢ MARK DETAIL | sToRM DRAIN LATERAL nPeA ENORCED | TYRE | BCC. CURD

mﬁ NTS OWG NO. 312 (3-83)
a* Hax AINS, AND LATERALS,

IRACER WIRE DETAIL NTS F\I})L‘;‘u A — HIN.——T-4‘ nm.—-!—a' HN—— /I I\

P GROOVE DETAL ELEVATION mp-mioge 1,11
GTIER BIDEIALK 2 M & ML
- 1 f
———— BACKFILL 8HALL BE T& 9% RELATVE . |
P~ 4 coNe SEMmACTION BN SIDELALR, For ) [0 /mw T AT et
&7 e
BACKFILL BHALL BE 10 80% RELATIVE 4 e, KL DETAL " | SIDEUALK
2 cURps
D WA AH l 1 1R
“nnsccois DETAN A" =R
NS T b eme— s HIN-—IJ‘—b‘ [y — LS e
NOTES A —1 [
4' ML
I IF OBSTRUCTIONS BUGH 45 BILIETS, UTILITY FOLES, Fira HTDRANTS, ETC,
NOTES = SeoERED, THll LOcATn dND DIENSIONS HAY BE 4D MBTED FliN HMD-RETURN
el gy
L MM CURES RETURN SHAL, B 265 FEET UNLESS OTHERUIBE BIECIFIED (18’ IN BALLEN & REio) 2. TEXTURE o) B2 HEAVY Bt Higs TRAVERSE T AXIS OF RAMP, T
3 CaPBACINED PLANE JOINTS OHALL BF CONBIRIGTED: M ACCORDANGE WDETAL "4" 2 THE HID.BLOE Rt 8GN 14 DETAL SHALL B CENIESED: 1 THE  GUER SBTAL A" UBED N LHERE 8 MevaTIoN DITERENCE 18 WBTH oF a\DE‘-I.W'.K .
palyesidac il ol JOIS Iy WDE SHALL BE CONSTRIGTED A7 ALL SIDELALK FETicHs, ulaLe = BENT DETUEEN o ALK, IACENT BACK EDGE EPGE OF RETURN DETAIL "4".
oﬁimfﬂfﬂ’g ﬁgmmf I8 M ADIACENT curp. 4 o SR NTERvaL6 Nor SxcERDing . 4 SLOPE TO MEST EXIBTING CONDITIGNS, rarr)
4 18OLAT u CROSEUALK AREAS
SHALL BE FILLED LAGINT FLLER BTRIES 1ot THGE Tomi N e/ 4 13 ation e B ALL RAMIPS TO BE LOGATED UTHN a K0, PORTLAND CEMET COMCRITE (i) BHALL HAYE THE FOLLOTING CHARASTERIETICS:
B ALL AGG. BASE SHALL BE TYPE 1 CLASS B, 6. ALL CONCRSTE 70 BR REMSVEP TG SALCUT R ExPANSISNS JaNTe. 450G p PN COMPRESEIVE ATRENGTH » 28 DAYE, M & SATKS GF GEMENT PER EUBIS AR WITH 4
4. REND COLORED CONE NOT ALLOWED. T THE GUTTER AN - SIDEMALK TRANSITION (EECTION A-APUNLL BE SMCOTH B A TCRIC TN RATIo on 245, Aim
wrMNDLrFATTHEGu'I'I'ERF OLLINE, THE TRANBITIGN BEGTION MAT BE 4 ENTRARSIENT el povid " . -
B. O BIDEWALKS WIDER THAN &', JOINTING PATTERN BHALL BE 6 - 12 TIMES THE INDTH OF THE SIDELALKE. HoNGLITRIC ?'::CHES f&;‘,’fg&“‘a IALL CoMFoRM T—E —:[‘ 17
&, PORTLAND CEMENT CONCRETE (PO BHALL KAYE THE FOLLOWNS C“AEACTERIBTIGB 8. SLCPE ON WINGS AT L, BLOPE ON KAHP FROM FLOWLINE 10 BACK of Wik 1 1" m&
420D ol MIN COHPRESIVE BWTH ® I8 DAYS, MIN & BACKS OF CEMENT FER CUPMG YARD WITH A 1i2 UATH CURE CN BACKRIDE, IF NEEDED.
HS UATER/E SNy RATIC = B, AR ENTRANMENT 6 » 15 SLUME AT 1105 4 NS, AL MATRSIALS
1L PORNLAND CEMENT CONCRETE PL.CJ&H-GLL HAVE Tel?
T 6 H A 12" 7 FolLOUNS CHaRACTERBTC: 400% P SN, COTRESSive
- HTRENGTH @ 28 DATS, MIN. & BACKS of ﬂEMENT R QupIc
" TARD WITH & WA WATER/CEIMENT RATIO OF OAT, AIR
OWG NC. 1-7 (312) 4~-95 NTS  DWG NG, 1-8 (312) 3-95 12 6" ENTRANTENT £ s.ais 1 IB% ewm4 IN?:,%&’;,LL
l 2. EXPANSIGN JOMTS 1/2-INSH WIDE SHALL BE LOGATED M
. . - . GRBS AND GUTTERS AT EACH BIDE OF BTRUCTURES, AT THE
NOTES: msﬁmuagms SR 1,9 ENDS OF ALL cumpemm fD Any MWE;W
ACE SUTTER, F
1. & PIRUT LAKT GE OETAHED FFN THE CIY ENGHEER PRIR 19 CLTHHG A STREET, =D JGINTS SHALL NOT BE NETALLED URHN 20 FE
SEE FELATED DETAL DRANNGS 0. R-3, Rt A40 R-23, BIMENSIONS 1eL4ND NGSE. mrowammggmss&g\&mxxm
!HAF‘ED TO THE CROSS BECTION THE U P GUTTER,
2 ML UKTERALS N HSTULATR PROCELURES L BE ) ACCORAE yd S CousTRIeTED AT R Aozt To THE CURD 4D
SHHDARD SPECFUATKAS 2 PUBIG WORKS CONSTRUGTIN, LITEST REVSION, s ERAILAR BACKFILL SId_Z,.E g.. g <, GATTER. JOINT FILLER MATERIAL BHALL CONFGRI T
A\ soome wm S50 QO 0 G UL VR FERYSENDT e _\ [ tATERAL corbacTED CONNECT TRACER WIRE PR IO A 6" MIN. TYPE Il CLASS B EECTn 200,10, NEARENED L AHE JGNT BHALL B8 BVERT
APPRENED I THE CIY OF REND. 70R G ONNLD MTATES: BEDERN WATERAL SHAL [—— WITH HEAYY DUTY WIRE NuT PROTECT & 40 54 AGGREGATE BASE COMPACTED 8 FE=T.
ot e &W:w:hﬁmyﬁﬁmmmm R o g HATERIAL SR e AI;IE:JCQEF OBul{'?i‘\zvm?mF;nAmssmEMmb P ?O“ 1“ &3 :-' TO A MINIMUM 95% OF MAXIMUM 3. SiFn 40 GHTTER SECTIONS SHALL BE FLACED
G, ¥ TR DL S o CaC sl (| S, U sursy e/ 6k NoTE A O DRY DENSITY SEPARATELY FROM BIDELIALK, BECTIONS,
KAY BE USED AS 40 ATERAATE 0 CLASS X, ' 02 't WTERWL WTH WRTTEN AN TEST FORT FOR > A " g
APORCVAL TR THE GV DNGIEER FOR EAOH SPECERS EACTERIA A 3 15" " 10.5"6.8 I )
4. AL PIOWTONS SHAL COWORW T0 THE LATEST O.SHA-SEDUSEMENTS. SYGRIG OR SLEPED —— TTI E ] I CC CURB (i _E_R DUEI Q- A(B 2
T W B CESSA, B THIE WAL B2 0 PANENT 1OR AO0TONA FXHAN, BN, 12* H, o T BOTTOM EDGE mcHE'CKETJ - -
BAGHPLL, IR WATER TABLE STANDARD B J
— o

Asezpmmmmmmgmummmmn&
6. 4" VERER TRENCHES FOR QONOUT SHALL BE LOCATED A UNUM OF §° FRON: GUTIER LR,
mwslnamwmmsmaclmm
BTN SIALL CONFORM TO 000302 OF THE STANDMD SPECILATANS ,‘rJ
msmusmwummmmmarummmm & M
s ¢ HFORE T0 2000304 OF THE STADIRD SPICAICATIONS
SRoLEicn O W BEORND S B Pen PER STHOARD SPECTICATONS 96,0300,

TRENCH EXCAVATION
AND BACKFILL

REV (3-25)

NOTES:
1., ALL CATCH BASINS SHALL BE PROVIDED WITH A
"SUR-TRAP" GREASE TRAP OR APPROVED EQUAL.

2. INSTALL GREASE TRAP WITH THE BOTTOM EDGE PARALLEL
TO THE WATER SURFACE AND THE RECTANGULAR OPENING
FACING DOWNWARD AND THE CIRGULAR END PLACED
INSIDE THE GQUTLET PIPE.

BLOW OFF DETAIL "OUR-TRAP" GREASE TRAP

REV (3-95) CHECKED

REDUOOD 2x4 - 3'-6° LONG
ATTAZH W U-BOLTS, TWO PLACES

aEE TRACER WRE

OTES SHEET coy  THRUST BLOCK

™ I" BCREW N ECREENED NIFPLE
OR SCREENED WYE TRAP

12* INSULATHCN

21" x 24" FLURH

HYDRANT FIT

GEMERAL NOTES:
NOTES: | CCNERETE COLLAR BHALL BE e I
CONSTRUGTED &* WIDE X &* DEEF R EGUAL
1. PORTLAND CEWMENT CONGRETE (n C.C.) SHALL HAVE THE FOLLOWING CHARACTERISTICS: ELORING ABAY FRCHM LID AND |
moa PS| MIN COMPRESSIVE, STRENGTH @ 28 DAYS, BB SACKS OF CEMENT PER CUBH FRAME. THE CONCRETE SHALL B HON-LOCKING Lip 2 172" BRASS NEFT
D WITH A MAX; WATER / CEMENT RAT\ON OF 0.45, AR EMTRAINMENT OF 6% ;1.5%, SLUMF BE 3000 FAT MN. COMPRESBIVE DEcHARGE WiTH 11 COMBINATION AIR 1" VALVE OR CURP 8TOF
ONE T rolh INCHES, ALL MATERIALS SHALL CONFORM TO SSPWC SECTION 202, ETRENGTH 71 X 12 FRAME FOR A 77" PIT—,_ CAT AND CHAN. | o Bask VALYE FOR
WIDTH YARIES 7. FLUBH HYDRANT BHALL UP & b
2.FOR INDUSTRIAL AREAS, AN ENGINEERED DESIGN IS REQUIRED, USE 6.5 INCHES OF CONCRETE BE LOGATED &*le" BELEW LIy OEE NoTE 4 of UNLESS OTHERINEE
loTE T AG CONCRETE BLOCK, FOOTRNG
} FOR 40 TRUCKS (TRUCK TRAFFIC). SEE GALC SHEETS SUPPLIED WITH PERMIT SET, ”_i iAoty
3. AGGREGATE BASE SHALL BE ENGINEERED TYPE 2, CLASS B WiTH 85% COMPECTION. T o
f#+ GRS IN CURE 4. VALLEY GUTTER SHALL HAVE WEAKENED PLANE JOINTS EVERY 10 FEET.
SN O 1B, e e :
=B = IDDPEN HYD: L E
TS I e B 5.LOCAL AND GOLLECTOR STREETS W=6'. ARTERIAL STREETS (DRIVEWAYS ONLY) W=10 FEET. BaTRE S0 e 0w E
- 6. VALLEY GUTTER SECTIONS ALONG CURE AND GUTTER MAY BE MONOLITHIC POUR AS SHOWN, E A
3 CLR'\ TRIUTILITY
e e sz coave oo
m = "y
T = o W (SEE NOTE 85— DiviSlEN (PRAN ROGE 1253/4%
A KRR RS - " SEE NOTE 2 . .
@ﬁﬁ- ax) L N B (P, 5% ?-WPCSR 6" MIN £.C 80 00 PGSR (1) BRIL 14 DIA DRAN Hete
4 BARS © 187 0 g N EXpanzion :
T (WP} JOINT {TYP)
A I NDSC,

_/ ADPT
SER TRACER WiRE

u l
EACH Way 65" MIN TYPE Il CLASS B AGG. NGTES THIB BHEET SECTION o
BASE COMP, TO 95% =

e COMBINATION AlIR-RELEASE
VALLEY GUTTER DETAIL FLUSHING el s

N.T.S

/

REVISIGHS. BY _DATE
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a5

B SURVEY BOX AND DEEP SEAT CAP MARKED “SURVEY* NoTE:
CD&L H-8046 AND M-B0SE, OR EQUALS e oGS ARE
FOR SLOPING FOR_VERTICAL 10 BE SYMMETRICAL
TRENCH WALL ASPHALT EDGE TO BE ASOUT THE C oF PIPE
> \ > TRENCH HALL G RECOMPACTER AMD
e LEVELED AFTER ASPHALT
—_ - TRENCH HOTH ~| PR ROt REMOVAL AND FRIOR TO
1 1/2° MIN. THE PLACEMENT OF THE
NONFERROUS b4 CONCRETE COLLAR.
e - CAFP By sm% BACKFILL
AC PAVING & BASE TN
i
2 Fny REDWOOD SKIDS BANDED
6" CONC. W/ #4 REBAR UNDISTURBED f FILL TQ EACH END OF PIPE |
r§ NG R TR o i SR s remaming |- JORT TYP. (4% 47 % ¥)
VEIRS WiTH |
CONCRETE
&
e = 1 378" x 24 1. STEEL PIPZ CASING SHALL BE FABRICATED FROM A MINWMUM OF 3/4 THICK
METAL STEEL PLATES, CONFORMING 70 THE REQUIREMENTS OF ASTM AZBS, GEADE B, C,
SHAFT OR D. ALLIGINTS SHALL ELDEC. INTERIOR JOINTS SHALL BE A SMOOTH
A EINISH. ALL WELDING SHALL BE PERFORMED IN ACCORDANCE WITH AWWA C201,

AV STANDARD FOR FABRACATED ELECTRICALLY WELDED STEEL WATER PIPE".
COATINGS FOR STEEL CASING ARE NOT REQUIRED,

PIPE CASING SHALL BE LAID TRUE TO LINE AND GRADE WITH MO BENDS OR
CHANGES |N GRADE FOR THE FULL LENGTH OF THE CASING.

. THE PIPE SHALL BE SUPPORTED AT EACH END OF JOINT WITH SKIDS. THE
ANNULAR ETWEEN THE PIPE AND CASING SHALL BE SACKFILLED WITH

P SAND. AFTER INSTALLATION OF THE PIPE, THE CASING SHALL BE AT BOTH ENDS

1 120 MM WITH MOTARED BRICK OR CEMENT BRICK.

L

o

NEWFEREUS
: TYFICAL SLEEVE DETAIL
KINDER MORGAN
EX. FUEL UNE
0 7 MITES: METALLIC
I ANCHORS SHALL BE CONSTRUCTED AT 7' VERTICAL INTERVAL I\ FERROUS METAL DVER MOMUMENT FOR RECOVERY SHaF T
; N s A 4
= " ANCHOR SHALL BE 4000 PS! CONCRETE /2% MIN. N CAP WITH P,
NEW 18 :;I%":ng:ﬁ WATER o LAND SURVEYDR NO, PERNANENTLY ATTACHED PRICR 70 :
PLALCE] +
3 FOR LAY PIPE, ANCHORS SHALL NOT BE PLACED WITHM 6 INGHES OF FIPE JONT % S MeThiuie swer o s 10 % nermen .
PORTLAND CEMENT E (F.CL) SHALL
* TRENOH SHALL BE BACKFULED FER OTY OF RENO STANDARDS FOLLOVING CHARACTERISTICS, * 4000 PST MIN, CONPRESSIVE
STRENGTH AT 28 DAYS. MIN. ACKS OF CEMENT PEF
5 SEHERS ON 20 PERCENT SLOPES OR CREATER SHALL BE ANCHORED SECURELY WIH CONCRETE ANCHORS, CUBIC YARD WITH A MAX, WATER/CEMENT RATIO OF 0.45,
SECTION DETAIL SPACED AS FOLLOWS: AIR ENIRAINWENT &% 154, SLUMP AT ! T 4 INCHES.
A KOT GVER 35 FEET CENTER T0 CENTER ON GRADES 20 PERCENT AND UP T0 35 PERCENT ALL MATERIALS SHALL CONFORM TO0 SSPWC SECTION 262 cover
8 WOT CVER 24 FEET CENTER 1O CENTER ON GRADES J5 PERCENT AND LP 70 50 PERCENT 5. PRE-PUNCHED CAPS SHALL NOT BE PERMITTER, PEAR WELD KSCRITION
N.T.SH C NOT OVER 15 FEET CENTER TO CENTER ON GRADES 50 PERCENT AND OVER
SAW CUT EDGE PARALLEL QR PERPENDICULAR TO RENCH (T/P)
EXISTING AC. SURFACE —2° TEMPORARY AC. PATCH CQLL‘%Tg?fREggﬁﬁf_ﬁoioﬁgm o
; ml .
‘ TRANSVERSE: FOR ALt STREETS L I }
e . TREGH WIOTH PLUS 0" EACH SITE ;
e LA OR 24" MIN. TOTAL FATGH WIDTH TACK COAT I
g@%%g g({w‘gc S WHICHEVER IS GREATER ALL EDGES i
2 i s e ™ L Ly o
: e S R R N i
EXISTING BASE Pt A )] f ENSTING M
% '\m‘?ﬁ% ' FAVEHENT
CRANULAR SACKAILL R — PAVEMENT PATCH A
MATERIAL COMPACTED LASS 8" DEFTH TO MATCH 7, DRAIN BACKFILL
10 90% Wi, OR TeE
CEMENT SLURRY

SURFACE
TYPE 2, CLASS "B CONTIGUOUS PAVEMENT '/v'/ / , U 1_ FRAME & GRATE A
95% COMPACTION A\ BUY NOT LESS THAN 4" / o) T XSG & S ki N—

(SEE DETAIL R-24) / :
’ e e Lor
AGCREGATE BAS ES
NOTE: SEE STANGARD DETAIL 7 A TWOE 7, LU 8" i3 1 CONCTRETE COLLAR
R~24 "TRECH  EXCAVATION I /,’/j,;/ A‘ 95% MIN. COMPACTION Sl | 15 ok
b Bt TEMPORARY PATCH . b Gz NO. 5 PULL BOX
TRENCH BACKFILL MATERIAL
NOTES: TC EE PERFORMED BY PERMITTEE) B SEE STANDARD DETAIL R—24 5
== NOTES: *TRENGH EXCAYATION AND BACKFILL» = )
1. PRIOR TC EXCAVATION, THE OUTLINE OF THE TRENCH SHALL BE VERTICALLY CUT FULL DEPTH g :
THRU THE EXISTING ASPHALT WITH A SAW, OR AM ASPHALT SPADE OF EGUPMENT ASPROVED 1. A PERMIT MUST B OSTANCO PRICR TO CUTTING ANY STREET. ; i
BY THE ENGINEER. 2. F SANCUT IS WITHIN TWO (2) FEET OF AN EXSTING PAVEMENT EDGE DR EXISTING PAVEMENT @ \
2. CARE SHALL DE EXERCISED TO PREVENT SLOUGHING AND OVERBREAX, IF THE TRENCH SLOUGHS, PATCH, REMOVE EXISTING PAVEMENT TG THAT EDGL AND REFLACE ENTIRE SECTION. #4 BARS © 13"
THE SURFACE SHALL BE WIDENED T0 ELIMINATE THE UNDERMINED SECTION OF ASPHALT, ZALENGITUDINAL TRENGH PATCH WIDTH, B way (e} 24
‘ - STREET %ING
3. TYPE 2 CLASS "B" AGGREGATE BASE SHALL BE COMPACTED TO A THICKNESS OF AT LEAST 10°-12" A FF{%? ﬁ?,}éfﬂﬁﬁfﬁ g};“};ﬁ”ﬁg@?ﬁﬁﬂiﬁg@ ';:P,_ Eﬁ?ﬁﬁiw’}ﬂvé[ SL‘R‘:EUTS,‘?CG&TS 2 PaTCH,
OR A DEPTH OF 8* BELOW THE BOTTOM OF THE EXISTNG PAVEWENT, WHICHEVER IS GREATER, SHALL BF HTE#-DED To, M REUDIAL NADE T0 £0GE OF 1€ TR LAEL OF T NoTES:
FULL DEFTH PATCH SHALL EE MADE PER THE SPECIFICATIONS FOR TRANSVERSE PATCHES —
4 A TEMPORARY PATCH OF COLD MIX ASPHALT CONCRETE SHALL BE PLACED AND COMPACTED. THE AND THE ENTIRE TRAVEL LANE ROVOMILLED 70 A DEFTH OF WO (2) INCHES AND 1. PORTLAND CEMENT CONCRETE (P.C.C.) SHALL HAVE THE FOLLOWING CHARACTERISTICS:
CONPACTED PATCH SHALL GE APPROXIMATELY 1/8° Y0 1/4” ABOVE THE LEVEL OF THE ADJAGENT OVERLAYED WTH (2) INEHES OF BIUMNOLS PLANTHIX 48 DIRECTES. B e EMONEER 4600 S| MIN, COMPRESSIVE STRENGTH ® 28 DAYS, (FOR COLLAR ONLY, ALL
PAVEUENT, IF NOT PATCHED WTHI 24 H0LRS AR BACKRLUING, ARG, WAY RATCH AND 4D : UNEXPUSED CONCRETE Y 6 3000 PSU} MIN. 5 SACKS OF CEMENT PER CUBIC YARD
- . . . WITH A LAX. WATER/CEMENT RATIO GF G.45, AR ENTRAINMENT 6% +1.5%, SLUMP
b S g CIChES, FOR CONDUT SHALL BE LOCATED A MNMUM OF 9" FROM GUTTER LP AT 170 4 INCHES. ALL MATERILS SHALL CONFORM TO SSPWC SECHOM 202
5, COMPACTION OF BACKFIL BASE AND AC. TEMPORARY PATCH SHALL BE PERFORMED WITH - 2. RENFORGING STEEL SHALL BE GRADE 40 AND HAVE 1.5° CLEAR COWER
APPROVED WECHANICAL TAMPERS. EQUIFMENT WHEEL ROLLING NOT PERMITTED. 5. AGGREGATE BASE AND BITUMINOUS PAVEMENT SHALL BE IN ACCORDANGE WITH STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTICN, LATEST REVISION. o CONCRETE STRUCTURL MAY BE A PRE-CAST CONCRETE UNIT. BASE OF PRE-GAST
6. ENTIRE AREA SHALL BE CLEANEL OF ALL DIRT, DUST, DEARIS, ETC PRIOR T0 LEAVING SITE. ANY : : CONCRETE UNIT SHALL BE FLACED ON 67 COMPACTED DRAN ROCK.
SE LEFT UHCLEANED Wil BE CLEANED BY AR.. AND ALL COSTS WILL BE BACK-CHARGED 6. CONTRACTOR SHALL BE RESPONSIELE FOR REFLAGEMENT OF LOOF DETECTORS, ADJUSTMENT ‘ By FRAME & GRATE SHALL BE D&l i~8226 OR APPROVED EQUAL.
DR ALITIES AND. SURVEY MONUMENTS TO GRADE AND INSTALLATION OF TEMPORARY PAVEWENT 5. CATCH BASIN SHALL BE TRAFFIG-RATED AND USED ONLY AT LOW FOINTS IN ALLEYS
7. TUNNELING UNDER CURE AND GUTTER OR SIDEWALK IS NOT PERMITTED. COMPLETE REMOVAL y OR PARKING AREAS,
REQUIRED TO THE NEAREST CONSTRUCTION OR EXPANSION JOINT DUTSIDE THE TRENCH WIDTH, 7 foR pC. D SEPUEEIET SHNCAT BUSTNG PAEUENT 18 NOIES ML 7RO UTIR L 6 INSTALL GREASE PER STANDARD DETAIL ORAWING N0, R=213 (311)
8. ALL EXCIVATICNS SkALL BE COMPLETE OR BACKFILLED AT THE END OF THE DAY. . NEAT AGANST EXISTNG EDGE OF ASPHALT IF APPROVED BY THE Y ENGINEER,
TAHOE RENO INDUSTRIAL CENTER TAHOE RENO INDUSTRIAL CENTER CATCH BASIN ’ TTPICAL GAS AND WATER
TEMPORARY TRENCH PATCH PERMANENT BITUMINOUS PAVEMENT PATCH TYPE 3-R FAN

REVISTONS BY DATE

— e - e — 6 e _m REN0 RGIRTILING CORMORATION TAHOE 7/ RENO INDUSTRIAL CENTER
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EDGE OF S

SEE TA

DITCH INFORMATION

g
J

—_—

[

U RS (7

SEE TABLE FOR
DITCH INFORMATION

I fen”
6.00° 74 | 6.00
MIN - e qr—p00 12.00" 12.00" 0 - 14’ 12.00" 12.00" Y ORI B
©) ' ' @ ©)
5° PLANTMIX BITUMINOUS SURFACE
EDGE OF AC— 4" WHITE 2" TYPE II, CLASS lB AGGREGATE BAS
10 STRIPE
HOULDER 30° GAP 4" SOLID YELLOW STRIPE
4" SOLID WHITE
BLE FOR (FOG LINE) - ) 0
o % @ 2.0% TYP 2.0% TYP
— TURN LANE AC G ROCK MEDIAN FG
REFER TO PLAN
"USA™ 514+00.00 TO "USA" 535+00.00
(D) UNLESS OTHERWISE NOTED FOR SUPERELEVATION, SEE PROFILE SHEETS.
@) 0 CENTER MEDIAN FROM STA: 456+30.00 TO STA: 510+00.00. REFER TO PLAN SHEETS FOR TRANSITIONS.
(3 4 SHOULDER FROM STA: 514+00.00 TO STA: 535+00.00. REFER TO PLAN SHEETS FOR TRANSITIONS.
—®— FROM T ® ® © ) ® © —O—
| LEFT BOTTOM WIDTH | LEFT SIDE DEPTH | LEFT SIDE SLOPE | RIGHT BOTTOM WIDTH | RIGHT SIDE DEPTH| RIGHT SIDE SLOPE
401+24.04 410+00.00 0 3 2:1 0 3 2:1 |
_ 410+00.00 | - 422+50.00 10’ 5 2:1 35 5 2:1 O
(?) 422+50.00 480+00.00 0 3 2:1 0 3 2:1 (?
- 480+00.00 496+00.00 0 3 2:1 4.5 5 2:1 d
496+00.00 509-+00.00 0 3 2:1 7 5 2:1
509+00.00 514+00.00 o 3 21 10 5.5 2:1
514+00.00 528+50.00 0 3 2:1 15" 6 2:1
528+50.00 535+00.00 0 3 2:1 o 3 2:1

RENO EXGIYBERING CORPORATION |

CiViL ENGINEERING ~ DESIGN + LAND PLANNING
8725 TECHNOLOGY WAY, STE B RENO, NV 69521
PHONE: (775) B52-5700  FAY: (725) 852-5707

REVISIONS

USA PARKWAY EXTENSION
ROAD SECTION

X$S1




Bﬁ?ﬁ 74,00° Bﬁ?ﬂ
12'~19" 4.00—2.00' 12.00" ‘ o 1 12.00" 00'—4.00" 12'-1"
® @ ®
5" PLANTMIX BITUMINOUS SURFACE
EDGE OF AC—

2" TYPE Il, CLASS B AGGREGATE BAS

EDGE. OF SHOULDER 4 (ES(L;'[{"Y,@)'TE 4 SOUD YELLOW STRIPE
SEE TABLE FOR O] D, o SEE TABLE FOR

DITCH INFORMATION

DITCH INFORMATION 2.0% TYP - \
e TURN LANE AC FG N

ROCK MEDIAN FG
REFER TO PLAN REFER TO PLAN

SECTION OF IMPROVEMENT

"USA” 401+24.04 TO "USA" 514+00.00

0% TYP

e =yt oL

(D UNLESS OTHERWISE NOTED FOR SUPERELEVATION, SEE PROFILE SHEETS.
(@0 CENTER MEDAN FROM STA: 456+30.00 TO STA: 510+00.00. REFER TO PLAN SHEETS FOR TRANSITIONS.
(® 12" SHOULDER FROM STA: 401424.04 TO STA: 452+50.00

19" SHOULDER FROM STA: 456+30.00 TO STA: 510+15.00. REFER TO PLAN SHEETS FOR TRANSITIONS.

USA PARKWAY DITCH TABLE
® — - ® ® © ® ® © — O—
LEFT BOTTOM WIDTH | LEFT SIDE DEPTH LEFT SIDE SLOPE RIGHT BOTTOM WIDTH | RIGHT SIDE DEPTH| RIGHT SIDE SLOPE
4014+24.04 4104-00.00 o 3 2:1 o 3 21
© —_| 410+400.00 422+50.00 10° 5 2:1 3.5 [ 21 ] ©
“ 422450.00 480+00.00 0 3 2:1 0 3 21 E
- 480+00.00 496+00.00 1) 3 21 45 5 21
496+00.00 5094-00.00 Q k3 2:1 7 5 21
509+00,00 514+00,00 o 3 21 10 5.5 21
5144+00.00 528+50.00 o 3 21 15 [y 21
528+50.00 5354-00.00 ) 3 21 o 3 21
. T v Ry R~ S RENO INGINLERING CoRPoRtiON Br——————— USA PARKWAY EXTENSION

O723 TECHNOLOGY WAY, STE 8  RENG. NV 89521 xsz
PHONE: (775) B52-5700 FAX: (775) 852-5707
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USA PARKWAY EXTENSION cggnergex
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CONST (71& 115 LF 48" CMP
IE IN: 4796.00

IE OUT: 4794.00

Q 00: 71.92 cfs

SLOPE: 0.0173 FT/FT

CONST (9) 161 LF 90" CMP
IE IN: 4904.00
IE OUT: 4803.50

SLOPE: 0.0031 FT/FT

CONST 1? 135 LF 60" CMP
IE IN: 4812.50

IE OUT: 4809.50

Q1003 116.64 cfs

SLOPE: 0.0222 FT/FT

CONST gg 127 LF 72" CMP
IE IN: 4837.00

IE OUT: 4835.00

Q1 001 550.32 cfs

SLOPE: 0.0157 FT/FT

CONST (1) 116 LF 72" cMP
IEIN:_4895.50

IE OUT: 4892.00

Qpg: 160.73 cfs

SLOPE: 0.0301 FT/FT

CONST (2) 92 LF 72" CMP
[E IN: 4841.00

IE OUT:_4940.00

Qoo 394.65 cfs

SLOPE: 0.0108 FT/FT

CONST (gg 127 LF 72° CMP
IE IN: 5028.00

IE QUT: 5026.00

Q-IOD: 628,52 cfs

SLOPE: 0.0157 FT/FT
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NO. | A R L T TUNE [ LENGTH | BEARING | START NORTHNG | START EASTING | END NORTHNG END EASTNG | | MNO. | A R L T no.| a R L T
01" | 68°16'29" | 1568.00" | 1860.65" | 1063.79’ F‘n' 2316.93' | N3203'23.90°W 62258.72 75331.02 64222.38 74101.29 c42 | #40°39" | 1702.00° | 138.94' | 6951 F:sz o1r3421" | 82000 | 131.06° | 84.28
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"c6” | 24°02'21" | 1500.00° | 629.34' | 319.37 1B | 112,64 | S2T224543°E 64425.52 73952.66 64325.50 74004.46 C47 | 10746'30" | 1826.00° | 3275.49" | 2286.47' C67 | 16°49'10" | 1695.00° | 497.58' | 25050°
"¢7" | 3340°40° | 1669.00" | 981.02' | 50514’ \UQ 122366 | S3203'23.90°E | 6420486 74073.32 83167.77 | 7472279 C48 | 1649°10° | 1643.00" | 482.31" | 24290 C6B | 10246'39" | 1774.00° | 3182.21" | 2221.35
"c8" | 440'38" | 1669.00' | 136.25' | 6B.16' ‘ ‘1.20 31.19° | 527'25'34.51"E 63079.84 74608.80 63052.16 T4N3.107 4 | g45'11" | 244081 | 372.89° | 186.81° C69 | 2402'21" | 1526.00° | 640.25' | 324.9¢

\L21 7.22 | N62'34'25.49"E 63050.10 74719.66 63053.43 74726.07 50 | 50738 | 1636.00° | 146.41" | 73.25 70 | 3340°40° | 1643.00° | 965.73' | 497.27

‘L22 490.28' | 532'03'23.90°E 63030.94 74808.48 62615.42 75068.70 C51 | 18°27'28" | 7967.18 | 2566.62' | 1284.52' C71 | 440°39" | 1636.00' | 133.56' | 66.82

ﬂzs 384.98' | S3305'53.76"F 62615.35 75068.75 62292.84 75278.97 ‘ 52 | 9301°01" | B2.00° | 13312 | B6.A4

‘L24 56.45' | S32°03'23.90"F 62292.76 75279.02 £2244.92 75308.98 \ 53 | ag17'51" | 82.00° | 12637 | 79.60°

‘L25 3470 | SBT51°05.94"E 62347.14 82783.02 62345.81 82817.69 Esaf §22'53" | 7967.18' | 887.37 | 4444’

\Lzs 507 | NZ0B'54.06°E 62348.99 82821,12 62354.08 82821.31 C55 | 3847'18" | 1536.00° | 1030.85' | 540.73'

\L27 66.00' | $66'06°33.99"E 60229.55 85010.81 60202.82 85071.15 €56 | 6716’20 | 1536.00' | 1830.33' | 1041.41"

ﬁza 60.00° | N4CD23B.55W 6192167 84926.29 61967.60 84887.69 C57 | 5029'30" | 1602.00' | 1663.40" | 915.46' ‘

\L29 34.79" | NB7'51°05.94W 62583.88 82829.93 £2585.18 B2795.16 C58 | 85'33'26" | 102.00° | 152.31" | 94.38' }

ﬁso 503 | S208'54.06°W 62582.10 82791.84 62577.07 82791.65 59 | 85'33'26" | 102.00° | 152.31" | 94.38' ‘

FLM 56.46' | N3Z703'23.90°W 62272.52 75353.05 62320.38 75323.09 } C60 | 3841'08" | 1602.00° | 1081.66' | 562.36'

ﬁaz 385.01° | N31°00"54.04°W 62320.43 75323.05 62650.39 75124.68 \ | cot §20000" | B033.18' | 887.95' | 44443

L33 | 1875.41° | N3Z03'23.90°W 62650.44 75124.65 §4239.89 74129.26

L34 | 109.43 | N2T22'45.43°W $4355.85 74063.07 64453.02 74012.74

135 | 62,79 | S623T14.57W 64454.40 74008.42 5442552 73952.66

REVISIONS.
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APPENDIX I: CORING AND PAVEMENT REPORT




PAVEMENT ANALYSIS AND CORING SUMMARY

This document summarizes the findings following pavement analysis of the existing paved section of
USA Parkway. The following information was provided to NDOT’s Material Division in order to
determine the needed structural section for the specified limits of the proposed USA Parkway Project:

e Use NDOT’s typical pavement structural design criteria, guidelines, and codes; and
e Use traffic data provided by Traffic Division for years 2017 to 2037.

| addition, determination of a possible rehabilitation strategy has been provided if the existing pavement
structural section is found to be not in accordance with what typically NDOT would design for this type
of facility.

Due to existence of variable strength subgrade, the paved segment of USA Parkway was divided into
three sections, called Zone A, Zone B, and Zone C, to better define the strength parameters of the
subgrade, aggregate base, and pavement.

ZONE A: FRoM I-80 TO 0.5 MILES SOUTH OF WALTHAM WAY

This zone is represented by test holes 20-25

Test PBS Base

Hole Depth | Depth R-Value
20 4.75” 107 64
21 5.38” 6" 33
22 4.50” 107 30
23 5.38” 9” 38
24 4.75” 127 25
25 8632 | 4077 28

Average | 4.95” 9.4” 30.8

* Did not use these depths for the averages because the location of this test hole was in between the
bridges, most likely built under an NDOT contract and is not a good representation of what the
developer placed.

** This R-Value was an outlier and not used in the average.

The following is the DARWin output if NDOT were to have designed the structural section for this
segment of USA Pkwy:



1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product
Flexible Structural Design Module
2017 Initial Construction of SR 439
R-Value = 30

Based on 2017 projected traffic mimbers

Flexible Structural Design

18-kip ESALs Over Initial Performance Penod 10364 421
Initial Serviceability 43
Terminal Serviceability 23
Eeliability Level 73 %
Orverall Standard Deviation 0.45
Foadbed Soil Resilient Modutus 6,200 psi
Stage Construction 1
Calculated Design Structural Number 4.48in

Simple ESAT. Calculation

Performance Period (vears) 20
Two-Way Traffic (ADT) 6,600
Number of Lanes in Design Direction 2

Percent of All Trucks in Design Lane 85 %
Percent Trucks in Design Direction 37 %
Percent Heavy Trucks (of ADT)FHWA Class 3 2479%
Average Imitial Truck Factor (ESALs/tnuck) 0.928
Amnual Truck Factor Growth Rate 0%
Ammual Truck Veolume Growth Rate 6.44 %
Growth Compound
Total Calculated Cumulative ESALs 10,364 421

Specified Layer Design

Struct Drain
Coef. Coef. Thickness Width Caloulated
Laver Material Description (Af) (D) Diyin) (ft) SN {in
1 2017 Plantmix 035 1 8 12 230
2 Type 1 Class B Aggregate Base 0.1 1 12 12 1.20
3 Select Borrow 0.07 1 3 12 0.36
Total - - - 28.00 - 436

In accordance with the above calculation, NDOT’s roadbed structural design would have been as follows:

Plantmix Bituminous Open Graded Surface (PG 64-28NV) (3" Size) 3"
Plantmix Bituminous Surface (PG 64-28NV) (Type 2C) 8"
Type 1 Class B Aggregate Base 12"

Nonwoven Geotextile
Select Borrow g"



If this segment were to be rehabilitated in 2016/2017 about the time USA Parkway is opened to full
traffic it would be 10 years old. It is valid to say from past experience that at least a 1 %" mill would be
necessary to remove the future distresses. A plantmix overlay would then be needed to structurally
make this section adequate for a design life of 20 years. The existing material reveals there is
approximately 5” of plantmix on 9.4” of aggregate base.

Following is the DARWin output if NDOT were to rehabilitate the already existing pavement for a 20 year
design:



1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module
2017 Rehahilitation of SE. 439
R-Value = 30
Based on 2017 projected traffic mumbers

Flexible Structural Design

18-kip ESAL s Over Initial Performance Period 10,364 421
Initial Serviceability 4.5
Terminal Serviceability 25
Feliability Lewvel 73 %
Overall Standard Deviation 0.45
Foadbed Soil Resilient Modulus 6,900 psi
Stage Construction 1
Caloulated Design Structural Number 448 1n

Simple ESAL Calculation

Performance Period (years) 20
Two-Way Traffic (ADT) 6.600
Number of Lanes in Design Direction 2

Percent of All Trucks in Design Lane 85 %
Percent Trucks i Design Direction 37 %
Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater 2479 %
Awverage Initial Truck Factor (ESALs/truck) 0.928
Armal Truck Factor Growth Rate 0%
Armial Truck Veolume Growth Rate 6.44 %
Growth Compound
Total Calculated Cumulative ESALs 10364 421

Specified Layer Design

Struct Drain
Coef. Coef. Thickness Width Caloulated
Layer Material Description (A1) (M) Di)in) (ft) SN (in
1 2017 Plantmix 0.33 1 7 12 2453
2 01d Plantmizx 032 1 33 12 1.12
3 Aggrezate Base 0.1 1 9.4 12 0.94
Total - - - 19.90 - 431

In accordance with the above DARWin calculation, NDOT would recommend the following rehabilitation
strategy:

Plantmix Bituminous Open Graded Surface (PG 64-28NV) (38" Size) 3"
Plantmix Bituminous Surface (PG 64-28NV) (Type 2C) 7"
Cold Mill 1 %"



ZONE B: FROM 0.5 MILES SOUTH OF WALTHAM WAY TO 140’ SOUTH OF
DENMARK

This zone is represented by test holes 17-19.

Test PBS Base
Hole Depth | Depth R-Value
17 4.50” 5” 14
18 5.00” 9” 14
19 4.50” 8 13
Average | 4.67” 7.33” 13.67

The following is the DARWin output if NDOT were to have designed the structural section for this
segment of USA Pkwy:




1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module
2017 Initial Construction of SR 439
E-Value= 14

Based on 2017 projected traffic mumbers

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 10,364 421
Initial Serviceability 453
Terminal Serviceability 25
Eeliagbility Level 75 %
Overall Standard Deviation 0.45
Foadbed Soil Resilient Modulus 4,000 psi
Stage Construction 1
Caleulated Design Structural Number 3541

Simple ESAL Calculation

Performance Period (vears) 20
Two-Way Traffic (ADT) 6.600
Number of Lanes in Design Direction 2

Percent of All Trucks in Design Lane 85 %
Percent Trucks in Design Direction 57 %
Percent Heavy Trucks (of ADT) FHWA Class 3 or Greater 24.79%
Average Initial Truck Factor (ESALs'truck) 0.928
Annual Truck Factor Growth Rate 0%
Annual Truck Volume Growth Rate 6.44 %
Growth Compound
Total Calculated Cumulative ESALs 10 364 421

Specified Layer Design

Struct Drain
Coef. Coef. Thickness Width Caleulated
Layer Material Description (A{) (MY Di)in) (ft) SN (in
1 2017 Plantmix 0.33 1 3 12 2.80
2 Type 1 Class B Aggregate Base 0.1 1 12 12 120
3 Select Borrow 0.07 1 20 12 140
Total - - - 40.00 - 340

In accordance with the above calculation, NDOT’s roadbed structural design would have been as follows:



Plantmix Bituminous Open Graded Surface (PG 64-28NV) (32" Size) 3"

Plantmix Bituminous Surface (PG 64-28NV) (Type 2C) 8"
Type 1 Class B Aggregate Base 12"
Nonwoven Geotextile

Select Borrow 20"

An overlay on this section is not recommended because of the substantial thickness increase of plantmix
required to make this segment structurally adequate for a 20 year design. For rehabilitation in this
section, NDOT would recommend full depth reconstruct as follows:

Plantmix Bituminous Open Graded Surface (PG 64-28NV) (347 Size) %"
Plantmix Bituminous Surface (PG 64-28NV) (Type 2C) 8"
Type 1 Class B Aggregate Base 12"
MNonwoven Geotextile

Select Borrow 207
Roadway Excavation 40 3"

ZONE B: FROM 140’ SOUTH OF DENMARK TO 260’ NORTH OF SOUTH PORTOFINO

This zone is represented by test holes 1-16.

Test PBS Base
Hole Depth | Depth R-Value
1 5.13 10 46
2 5.25 11 75
3 5.13 6 54
4 5.13 11 40
5 5.13 9 32
6 4.75 9 47
7 5.50 12 65
8 5.13 13 16
9 5.50 9 53
10 5.38 12 53
11 4.75 8 36
12 5.00 12 73
13 4.75 9 51
14 5.00 9 34
15 5.63 6 72
16 5.38 9 57
Average 5.16 9.69 50.25*

*NDOT uses a maximum R-value of 45 because of the minimum requirement for placed borrow having
an R-value 45.



The following is the DARWin output if NDOT were to have designed the structural section for this
segment of USA Pkwy:

1993 AASHTO Pavement Design

DARWIin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module
2017 Initial Construction of SR 439
E-Value = 45

Based on 2017 projected traffic mumbers

Flexible Structural Design

18-kip ESATLs Over Initial Performance Peniod 10364 421
Tritial Serviceability 4.3
Terminal Serviceability 23
Eeliability Level 73 %
Overall Standard Deviation 0.45
Foadbed Soil Resilient Modulus 11.230 psi
Stage Construction 1
Calculated Design Structural Number 3.7%in

Simple ESAT Calculation

Performance Period (years) 20
Two-Way Traffic (ADT) 6,600
Number of Lanes in Design Direction 2

Percent of All Trucks in Design Lane 83 %%
Percent Trucks in Design Direction 57 %
Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater 2479%
Average Imitial Truck Factor (ESALs'tick) 0.928
Annual Truck Factor Growth Rate 0%
Annual Truck Volume Growth Rate 6.44 %
Growth Compound
Total Calculated Cumulative ESALs 10,364 421

Specified Layer Design

Struet Drain
Coef. Coef. Thickness
Layer Material Diescription (Ad) (M) DiYin)
1 2017 Plantmix 0.33 1 3
2 Type 1 Class B Asgrezate Base 0.1 1 2
Total - - - 20.00

In accordance with the above calculation, NDOT’s roadbed structural design would have been as follows:



Plantmix Bituminous Open Graded Surface (PG 64-28NV) (3" Size) "
Plantmix Bituminous Surface (PG 64-28NV) (Type 2C) a8”

Type 1 Class B Aggregate Base 12"
Monwoven Geotextile

If this segment were to be rehabilitated in 2016/2017 about the time USA Parkway is opened to full
traffic it would be 10 years old. It is valid to say from past experience that at least a 1 %2” mill would be
necessary to remove the future distresses. A plantmix overlay would then be needed to structurally
make this section adequate for a design life of 20 years. The existing material reveals there is
approximately 5” of plantmix on 9.7” of aggregate base.

The following is the DARWin output if NDOT were to bring the already existing pavement up to a 20 year
design following an 1 %" cold mill:



1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

2017 Eehahilitation of SE. 439

E-Value = 43

Based on 2017 projected traffic mimbers

Flexible Structural Design

18-kip ESAT s Over [itial Performance Penod
Initial Serviceability

Terminal Serviceability

Reliability Level

Owerall Standard Deviation

Roadbed Soil Resilient Modulus

Stage Construction

Caleulated Design Structural Number

10364 421
43

23

7594

0.45
11,250 psi
1

3.79in

Simple ESAL Calculation

Performance Perod (years)

Two-Way Traffic (ADT)

Number of Lanes in Design Direction

Percent of All Trucks in Design Lane

Percent Trucks in Design Direction

Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater
Average Imtial Truck Factor (ESALs/truck)

Amnual Truck Factor Growth Rate

Anrual Truek Volume Growth Rate

Growth

Total Caleulated Cumulative ESALs

20
6.600
2
83 %
57 %
2479 %
0.928

%
6.44 %
Compound

10,564,421

Specified Layer Design

Struct
Coef.
Layer Material Description (Af)
1 2017 Plantmix 035
2 Old Plantmix 032
3 Type 1 Class B Aggregate Base 0.1
Total - -

Drain
Coef. Thickness Width Calculated
(i) DH)(in) {ft) SN (in

1 5 12 1.75

1 3.3 12 1.12

1 7 12 0.97

- 18.20 - 384

In accordance with the above DARWin calculation, NDOT would recommend the following rehabilitation

strategy:
Plantmix Bituminous Open Graded Surface (PG 64-28NV) (3" Size) "
Plantmix Bituminous Surface (PG 64-28NV) (Type 2C) 5"

Cold Mill

.l yzrr



Lane Abbreviations: Center Tum Lane = Cntr Tm  {_ecation Abbreviations: Gutier Pan = GP, Right/Left /Between Wheel Path = RWP/LWP/BWP,
Centerling = GL, EastBound = EB, WestBound = WB, NorthBound = NB, SouthBound = S8 Core Abbreviations: Stripped = STRP, Delaminated =
DELM, Broke = BRK, Bottom = BTM, Roadmix = RM, Readbed Madification = RBM, Plantmix Bitumincus Surface = PBS, Cement Treated Base =
CTB, Ligh t= LT, Medium = MED, Heavy = HVY, Stripped ang Fell Apart = STRP4&FA, Planimix Bituminaus Base = PBB

08999

MATERIALS DIVISION CORE DATA SHEET

Limits listed are in County Cumulative Miles

WA 0000 To 6.295 Date 5/15/2012 To  5/16/2012

Praject Description: USA PARKWAY FROM THE BEGINNING OF PAVEMENT TO THE JUNCTION OF RAMPS 334

TastHole | Caunty | Cistance | Side | Direction Lane Location Rematks Total Depth] PBS Depth| Care Size |  Core Condition

No GCum Mile] to CL {f)y No in) ) an)

NEAR SHOULDER / 260° NW OF SOUTH 513|513 4
1 | 0098|1000 | LT | NB | Lane1 [pORTOFING STREET /NE SIDE

BWP / 2640° {172 MILE) EAST OF TEST 535 525 4
2 0327 | 6.17 LT 88 Lane 2 (Lo E #4 7 SOUTH SIDE

LWP 7 2640° (172 MILE) WEST OF TF8 T 513 513 4
3 0598 | 858 [ LT [ NB | Lane 1 |gouE #1/NORTH SIOE

BWP 7 2040 (172 MILE) EAST OF TEST 513 543 4
4 0.822 | 600 LT SB Lane 2 |\ F #6 / SOUTH SIDE

LWP 1 2640 (172 MILE) WEST OF TEST 513]  5i3| 4
5 1096 [ 7.08 { LT | NB | Lane1 |uey £ 43/ MW SIDE

RWP 7 2640 (1/2 MILE) EAST OF TEST 375] 475 4
6 1319 900 | LT | SB | Lane2 | \01E #8 / SOUTH SIDE

TWP / 2840 (1/2 MILE) WEST OF TEST 5500 5E0| 4
7 1599 | 7.08 | LT | N8 | Lanet [qoiE #57NE SIDE

RWP /4670 SE OF SYDNEY DRIVE / SW 513 5.13| 4
B 1830 | 800 [ LT | SB | Lane2 |gpe

WP /3350 S OF SYDNEY DRIVE / EAST 550  550] 4
) 2097 | 725 [T} NB | Lane1 [gpp

WP /2050 SOUTH OF SYDNEY DRIVE / 536|  538f 4
10 2.336 8.33 RT 58 Lane 1 WEST SiDE

LWP /710 SOUTH OF SYDNEY DRIVE / 475|475 4
11 |2681| 875 | tT | NB | Lane1 |EagrTsipE

TR ORI OE SRR BRE T SRR T
12 |2831| 817 | RT| SB | Lane1 |\yesTsiDE

CWP 7 2340° SOUTH OF ITALY STREET / 475] 478 4
13 |3089| 783 | LT | NB | Lanet Jzagtamne

TP 7 1020 50UTH OF ITALY STREET / £00] 500 4
14 3.335| 858 RT sB Lane { WEST SIDE

LWP 7 260' NGRTH OF [TALY STREET / 563] 563 4 |DELM @ 450"
15 |sse2| 780 | LT | NB | tanef [gagrame

LWP / 1460 SOUTH OF DENMARK STREET|  5.38| 538 4
16 3.830 | B8.00 | RT SB tane 1 b wesT SIDE

LWE 7 140 SOUTH OF DENMARK STREET /] 4560  450] 4
17 {4088 792 | LT | NB | tane1 |gagTsiDE

RWB 7 1520 SOUTH OF PITTSBRUG 560|500 4
18 |4241| 950 | LT | SB | Lane2? |grReeT/wWEST SIOE

LWP / 200 SOUTH OF PITTSBURG 250  450] 4
19 14502 787 | LT | NB | Lare1 STREET;EAST SIDE

NEAR SHOULDER / 1910° SOUTH OF 475 4715] 4
A0 14B2B | 1033 | LT | SB | Lanel |\wa THAM STREET / WEST SIDE

WP /590 SOUTH OF WALTHAM STREET/| 538  5.38 4
21 |s5088| 7e2 | LT| NB | Larel |EasT SIDE

RWP /420" SOUTH OF 250 450 4
22 15341 800 [ LT | 8B | Lene2 |ppiTAIN/PORTOFINO ROAD / WEST SIDE

RWP / 900 NORTH OF 538 538 4
23 [5589{ 858 | RT | NB | Lane2 |poiTAIN/PORTOFINO ROAD / EAST SIDE

RWP / 1320' S50UTH OF THE SOUTH END 375] 415 4
24 | 58461 900 | LT | 8B | Lane2 |op STRUCTURE B-2797 f WEST SIDE

RWP 1 300 SOUTH OF SOUTH END OF 453 883 4
% 8086 1008 | RT | NB | lane2 |sTRUGTURE B-2797 / EAST SIDE




Comment Matrix and Responses

Comment
No.

Comment

Response

ADA Ramps were not addressed. Was Jacobs asked to address such aspects as ADA

An evaluation of ADA compliance was not conducted; however, it should be noted that

1 compliance. The original plans show ADA ramps that do not meet Compliance, were they  |there are no existing sidewalks or pedestrian ramps along the existing portion of USA
installed per plan originally? Parkway. Text has been added to section 3.3.7.5 indicating this fact.
5 Flare rate on end terminals will be in Compliance when installed using NDOT’s Standard Yes, when guardrail end terminals are installed per NDOT's Standard Plans, the improper
Plans. flare rates would be corrected.
The guardrail length of need is highly dependant on the location of the obstacle and type of
3 Calculate the guardrail length-of-need for the given design speed. guardrail installation. Generally for at 50 mph design speed using a flared terminal, the
length of need falls between 70 ad 150 feet.
Were bike lanes and associated impacts evaluated (if this is will become part of NDOT'’s . . .
4 Bike lanes were not included as part of the evaluation process.
master plan)?
The drainage compliance report in the appendix is the same report we reviewed and
5 provided comments on in March, so those comments still stand until revisions to the report [The report has been updated.
are complete.
NDOT Materials is performing a pavement analysis on the existing pavement and base. The
6 Was the roadway structural integrity evaluated? p gap L ¥ . . & p. .
report and supporting documentation is included in Appendix | of this evaluation.
Maintenance access was evaluated only at the request of District 2. At this time, District 2
has not requested evaluation of any additional maintenance access issues along USA
. Parkway. Some issues discusses during the field review included: where pipe inlets would
7 Was maintenance access, etc evaluated? . o . . .
require specialized equipment for maintenance due to the steepness of the inlet slopes,
where guardrail positioning currently limits access to inlets, and at an inlet near the north
end where access for maintenance would be difficult.
If we are to widen the roadway to accommodate new shoulders, what are the .
8 . . The current environmental process
environmental impacts?
Section 3.3.7.1: There is a typo in the first sentence “preformed cores” instead of
9 ) o vp P Changed text in Section 3.3.7.1.
performed coring”.
Concern was expressed about the amount of embankment material needed to bring
shoulder widths and roadsndg slope mt? comphefnce with NDOT Standards. ?e reminded Our goal is to balance the earthwork as much as is practical and this curve represents just
10 that a concern expressed during a scoping meeting was an excess of materials generated one component of the overall earthwork evaluation. As mentioned in the Section 4.0 of the

from straightening out a curve to bring it into compliance with the proposed design speed.
The decision was made to use the lower design speed for the curve, but modifications could
be made to that curve, increasing the design speed just to the point where sufficient
material is made available for the proiect needs

document, additional analysis is need to determine final details of the possible solutions
identified as well as their benefit to the overall project.
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