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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 

  
Item 

Approximate 

Quantity 
Cost 

P
ri
m
a
ry
 I
te
m
s 

Construction of 
Roadway Shoulders 

20 Miles $$$$ 

Placement of Guardrail 
End Terminals 

40 Terminals $$$ 

Placement of New 
Guardrail 

3000 Linear Feet $$$ 

Flatten Roadside Slopes 
within Clear-zone 

10000 Cubic 
Yards 

$$$ 

Removal of Boulders 
and Rip-Rap from Clear-

zone 
8000 Cubic Yards $$$ 

Culvert in Clear-zone at 
Approaches 

15 Inlets and 
Outlets 

$$ 

Fire Hydrant 
Adjustments 

15 Fire Hydrants $$ 

Sight Distance 
Corrections 

2 Sites $ 

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

 

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

collaboration with NDOT personnel both at headquarters and at District II.  Their time and 

effort is greatly appreciated by the Jacobs team. 
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1.0 ACKNOWLEDGEMENTS 

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 
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 Ed Ely, NDOT District II 
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2.0 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 II 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 6th Edition          

(Green Book), 2011   

AASHTO: Roadside Design Guide 4th 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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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 85th 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.  

3.1.2 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 

� Curve radius 

� Curve length 

� Lane widths 

� Median widths and type 

� Shoulder widths 

� Grades 

� Vertical curve “K” values 

� Crown 

� Superelevation 

� Sight distance 

� Roadside Design 

� Clear-zone 

� Roadside slopes and 

ditches 

� Guardrail and barrier rail 

placement 

� Guardrail and barrier rail 

end treatments 

� Drainage and Hydraulics 

� Culvert size and capacity 

� Culvert material 

� Inlet and outlet 

treatments 

� Channel size and lining  

� Utilities 

� Utilities in clear-zone 

� Utilities in pavement 

� RFIDs on existing utilities 
(Radio Frequency IDs) 
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� Pavement and materials 

� Structural section 

� Pavement conditions and 

remaining life 

� Signing and striping 

� Placement and 

foundation type 

� Letter height and 

reflectivity 

� Readability 

� Guide posts and object 

markers 

� Rumble strips  

� Other items 

� Intersection spacing and 

sight distances 

� Roadway lighting 

� Landscaping and 

irrigation 

� Fencing and wildlife 

control

3.2 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 I.   

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 I-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 II occurred.  An NDOT 

field review meeting occurring in mid May included members from District II 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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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.      

3.3 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.       

3.3.1 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 I-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.  

3.3.1.1 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 
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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 I-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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3.3.1.2 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. 

3.3.1.3 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 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.  

3.3.2.1 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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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. 

3.3.2.2 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.           

3.3.2.3 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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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.   

3.3.4 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 I-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 

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 I-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.      

3.3.7 Additional Items 

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

section. 
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3.3.7.1 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 4.95 in 9.4 in 30.8 

Zone B 4.67 in 7.33 in 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 8 in 12 in 8 in 

Zone B 3/4 in 8 in 12 in 20 in 

Zone C 3/4 in 8 in 12 in 0 in 
* = Material removed and replaced to meet R-Value of 45. 
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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 I of this report includes the coring results for each zone and the detailed 

DARWin analysis for the required pavement section and rehabilitation strategy.       

3.3.7.2 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 I-80.  Currently, it is possible for a horse of other animal to access 

Interstate 80 by walking along USA Parkway.  

3.3.7.3 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.     

3.3.7.4 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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shall be paved to prevent pavement edge deterioration and prevent loose material such 

as rocks and other debris from entering the travel lanes.   

3.3.7.5 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.     

3.3.7.6 Roadway Lighting 

There are no roadway lights along USA Parkway.  

4.0 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 Items 

  
Item 

Approximate 
Quantity 

Cost 

P
ri
m
a
ry
 I
te
m
s 

Construction of 
Roadway Shoulders 

20 Miles $$$$ 

Placement of Guardrail 
End Terminals 

40 Terminals $$$ 

Placement of New 
Guardrail 

3000 Linear 
Feet 

$$$ 

Flatten Roadside Slopes 
within Clear-zone 

10000 Cubic 
Yards 

$$$ 

Removal of Boulders 
and Rip-Rap from Clear-

zone 

8000 Cubic 
Yards 

$$$ 

Culvert in Clear-zone at 
Approaches 

15 Inlets and 
Outlets 

$$ 

Fire Hydrant 
Adjustments 

15 Fire 
Hydrants 

$$ 

Sight Distance 
Corrections 

2 Sites $ 

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

5.0 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 II, 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 (lt) 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 

Minimum Length of Vertical Curve 600 ft 3X design speed NDOT Road Design Guide 

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 

Design Speed = 50 mph 
Traffic Volume = above 6000 vpd 

1V:6H or 
flatter 

1V:5H or 
1V:4H 

1V:3H 1V:3H 
1V:5H or 

1V:4H 
1V:6H or 

flatter 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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Site # Station Details of Non-Compliance Additional Discussion
Photo 

Reference

1 400+00

Roadway section at end of pavement:

66.5' EOP to EOP, no striping or median at this point.  Gravel shoulders on either side of about 

5'.  Guard rail on left.

Shoulder width does not meet NDOT guidelines. See Note 1. 161

2
Curve at

405+00

From the information provided by Reno Engineering, the radius is 1575 ft. 

The measured superelevation in the SB direction is 4.0%.

The measured superelevation in the NB direction is 4.0%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.0% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

170

3 408+00

Roadway section:

NB - Two 12' lanes with 20" paved shoulder on right.

SB - Two 12' lanes with 24" paved shoulder on right.

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.

See Notes 1, 2 and 3. 178-179

4
455+00 - 

510+00

In areas on reversing curves, the superelevation transition is non-standard.  The transitions 

appear to be abrupt with short sections of steep grades present on the outside or inside lanes 

depending on the direction of superelevation.

Reversing curves are usually not desired especially for new construction, however they are 

acceptable and are more or less a driver comfort issue.  

5
Curve at 

456+00

From the information provided by Reno Engineering, the radius is 1800 ft. 

The measured superelevation in the SB direction is 4.2%.

The measured superelevation in the NB direction is 4.7%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 4.6% at a design speed of 50 mph.  

The current superelevation in the SB direction does not meet the requirements.

195

6
Curve at 

468+00

From the information provided by Reno Engineering, the radius is 1450 ft. 

The measured superelevation in the SB direction is 3.0%.

The measured superelevation in the NB direction is 3.5%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

198

7 478+00 Road grade at this location is at 6.2% in both travel directions.
Maximum desirable grade is 5.0% for rolling hills on a rural minor arterial.  Maximum 

allowable is 7%.  This section could also be classified as mountainous.
203

8
Curve at 

506+00

From the information provided by Reno Engineering, the radius is 1650 ft. 

The measured superelevation in the SB direction is 4.0%.

The measured superelevation in the NB direction is 3.0%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 4.8% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

220

9
Curve at 

512+00

From the information provided by Reno Engineering, the radius is 1400 ft. 

The measured superelevation in the SB direction is 3.0%.

The measured superelevation in the NB direction is 4.0%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

226

10 515+80.60
As indicated on the plans, the  length of vertical curve fails to meet a 50 mph design speed. 

Length = 108.45'

Per NDOT guidelines, the minimum length of vertical curve is 3 times the design speed which 

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 

speed.  K = 70.0
Per the Green Book, the minimum k-value for a sag vertical curve at 50 mph is 96.

12 524+00

Roadway section:

NB - Two 12' lanes with 2' paved shoulder on right side, 4" on inside shoulder.

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.

See Notes 1 and 2. 255-257

13 534+00 lt

Short rise, or mound in profile of southbound lanes.  Short steep rise then drops back slightly 

on other side.  Roadside ditch appears to do the same and it is unclear if ditch remains in 

positive drainage.

This mound is not detailed in information received from Reno Engineering.  Not a major safety 

concern, mainly a driver comfort issue.
328-329

USA Parkway Design Compliance Appendix A - Roadway Geometry Compliance Summary



14 539+00

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). 

SB - Two 12 ft lanes with 0.9' paved right shoulder and 1.0' paved left shoulder.  Additional 2' 

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%.

See Notes 1, 2 and 3. 47-51

15 549+00
Roadway section similar to above with the exception of median width.

Median width is 20.5'.
The median width in this location is acceptable however paved shoulders are still required.

16 569+50 rt Incomplete approach,  apron is not paved on the left side pulling gravel on to roadway. 

Incomplete approaches will eventually lead to early pavement deterioration.  Approaches are 

to be paved to limit the intrusion on dirt and mud onto the paved surface.  The minimum 

radius on approaches shall be 25'.

76-77

17
Curve at 

600+00

From the plans provided by Reno Engineering, the radius is 1400 ft. 

The measured superelevation in the SB direction is 2.0%.

The measured superelevation in the NB direction is -2.5% (adverse).

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

107

18
Curve at 

612+00

From the plans provided by Reno Engineering, the radius is 1400 ft. 

The measured superelevation in the SB direction is -1.5% (adverse).

The measured superelevation in the NB direction is 2.1%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

117

19 625+00

Roadway section:

NB - Two 12' lanes with 1' paved shoulders on left and right sides of stripe.

SB - Same as NB lanes.

Median width is 15.5' stripe to stripe with gravel.

See Notes 1 and 2. 134-135

20
Curve at 

641+00

From the plans provided by Reno Engineering, the radius is 1400 ft. 

The measured superelevation in the SB direction is 2.0%.

The measured superelevation in the NB direction is 2.0%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

136

21 643+50.00
Grade break in vertical centerline alignment.  Shown on plans to be 0.31%.  Because break is 

located in horizontal curve it is not visible in field, nor noticeable by vehicle. 
NDOT Road Design Guide allows a maximum of 0.2% break in grade.

22 644+50
At Pittsburgh Drive, there is a possible sight distance issue for vehicles approaching USA 

Parkway on eastbound Pittsburg.  The measured distance was found to be 270'.

Following Chapter 9 of the Green Book, the sight triangle at Pittsburgh is type Case B.  The 

most conservative value, Case B2, has a minimum sight distance for trucks  of 620'.  This 

exceeds the measured field distance.   

330

23
Curve at 

665+00

From the plans provided by Reno Engineering, the radius is 1400 ft. 

The measured superelevation in the SB direction is 2.5%.

The measured superelevation in the NB direction is 3.0%.

Median sloped at -0.5% (adverse).

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

143

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

25 671+48

Begin curb along roadsides and median: 6" vertical face.

Roadway section at this point:

NB - 40' from lip of gutter at right to face of curb in median.  There is a left turn lane at this 

location.  Gutter pan is 18" wide. 

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

See Note 4. 156-160



26 680+00

Roadway section:  

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

SB - 27.75' from FC to FC with 18" of gutter pan included on right side.

Median is 36' wide filled with gravel.  

See Note 4. 278

27
Curve at 

690+00

From the plans provided by Reno Engineering, the radius is 1400 ft. 

The measured superelevation in the SB direction is -3.3% (adverse).

The measured superelevation in the NB direction is 2.1%.

Using the NDOT desired criteria of 6% maximum superelevation, the Green Book indicates 

that a curve of this radius would require superelevation of 5.2% at a design speed of 50 mph.  

The current superelevation on the roadway does not meet the requirements.

28
Curve at 

714+00

From the plans provided by Reno Engineering, the radius is 925 ft. 

The measured superelevation in the SB direction is 3.0%.

The measured superelevation in the NB direction is 2.3%.

Roadway width in both directions including the 18" pan is 27.5'

it is unclear what the actual posted speed limit in this area is.  In the southbound direction the 

previous sign indicated 40 mph, but the northbound direction indicates 45 mph.  Regardless 

of which one, using the 6% maximum superelevation and a radius of 925', the curve requires 

at least 5.0% superelevation, which it does not have.

283-284

29
713+50 - 

715+00
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

30
711+00 - 

716+00 lt

Possible sight distance issue because of landscaping.  Trees, with branches located 5' behind 

curb interfere with views of traffic traveling in the right lane.  Tree height is approximated to 

be 20' and the curve radius is 920'.  

From the Green Book, the HSO dist at a 50 mph design speed = 20.4'.  The actual distance 

measured from the center of the travel lane to tree branches is 13' meaning at 50 mph, there 

is insufficient sight distance.

295

Note 1:

Note 2:

Note 3:

Note 4:

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.

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.    

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.  

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 1 – Station 400+00, photo 161 looking south

 

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

 

Site 3 – Station 408+00, photo 178 looking north 

 
 

Site 5 – Station 456+00 photo 195 looking north 
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Site 6 – Station 468+00, photo 198 looking north 

 
 

Site 7 – Station 478+00, photo 203 looking north

 

Site 8 – Station 506+00, photo 220 looking north 

 
 

Site 9 – Station 512+00, photo 226 looking north 
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Site 12 – Station 524+00, photo 256 looking north 

 
 

Site 14 – Station 539+00, photo 47 looking north

 

Photo 48 looking north 

 
 

Site 16 – Station 569+50 RT, photo 76 looking north 
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Site 17 – Station 600+00, photo 107 looking north 

 
 

Site 18 – Station 612+00, photo 117 looking north 

 

Site 19 – Station 625+00, photo 134 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 24 – Station 671+00, photo 153 looking south

 
 

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 28 – Station 714+00, photo 283 looking south 

  

Site 29 – Station 713+50 - 715+00, photo 296 looking north 

 
 

Site 30 – Station 711+00 – 716+00 LT, photo 295 looking north 
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Site # Station Description of Non-Compliance Additional Discussion
Photo 

Reference

1 400+00 lt
Guard rail does not have proper trailing end terminal treatment.  Rail is offset 1.5' from EOP.  

Height of Guardrail is 30" meaning it does not meet height standards.

See Note 4.

Minimum required guardrail height is 32" for triple corrugated, R-8.4.1
164-165

2 401+00 lt Gap located in guard rail run for fire hydrant.  No trailing end or leading end terminals. See Note 2. 166-167

3 407+50 lt Gap located in guard rail run for fire hydrant.  No trailing end or leading end terminals. See Note 2. 172-173

4
407+50 - 

412+00 lt

Guard rail does not have leading end terminal.  Also, guard rail does not extend enough to 

protect the steep foreslope located behind the shoulder.  The rail should be extended 

approximately 900' to cover the slope, or the slope behind should be flattened. 

See Note 3. Reference notes for Site 3 in roadside slopes for steep slope details. 175-177

5 410+00 rt Guard rail does not have proper trailing end terminal treatment.  See Note 4. 180

6
428+00, 

433+00 lt
Boulders present in clear-zone offset 10' from stripe. Remove boulders from clear-zone.

7
453+00 - 

457+00 lt
Boulders present in clear-zone offset 10' from stripe on 3:1 foreslope. Remove boulders from clear-zone. 196

8
474+00 - 

479+00 lt

Guard rail does not have proper trailing end terminal treatment. The last 200' of this rail is not 

needed as the slope behind the rail is 4:1 extending for 25'.  Rail only needed at culvert 

crossing. 

See Note 4. Remove excess rail if it is not needed. Could save for reuse else ware. 200-202

9 480+00 lt
Guard rail does not have proper end terminal treatments or flare rates.  Could bury leading end 

into hill side.

See Note 5. Because of change of flare rate, length needed to bury rail may exceed length 

needed for leading terminal.  Cost analysis required to determine best solution.
208

10 480+00 rt

Guard rail does not have proper end terminal treatments on either end.  Rail is offset 1-1.5' 

from EOP.  Also, rail at this location does not extend to fully protect the hazard behind.  

Leading end should be extended to protect ditch following length of need analysis for the end 

treatment.

See Notes 1 and 5. 204-207

11
499+00 - 

500+00 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

12 502+00 rt
Guard rail does not have proper end terminal treatments or flare rates.  Rail is offset 1-1.5' 

from EOP.
See Note 5. 213-215

13 502+00 lt

Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP. Could bury leading end into hill side. Possible maintenance access problem because of 

steep slopes leading to inlet.

See Note 5.  Because of change of flare rate, length needed to bury rail may exceed length 

needed for leading end terminal.  Cost analysis required to determine best solution.  Also, the 

sides not protected by guardrail have steep rocky slopes sloping steeper than 1:1.  Due to these 

slopes and the depth of the inlet, access by person or machine could be challenging.

216-218

14 510+50 lt

Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP. Could bury leading end into hill side. Possible maintenance access problem because of 

steep slopes leading to inlet.

See Note 5. Because of change of flare rate, length needed to bury rail may exceed length 

needed for leading end terminal.  Cost analysis required to determine best solution. The steep 

nature of the slopes leading to the inlet make access a challenge.

227-229, 231

15 511+00 rt

Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP.  Also, rail at this location does not extend to fully protect the hazard behind.  Leading end 

should be extended.

See Notes 1 and 5. 223-225

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



16 515+00 rt Boulder located 11' from stripe. Remove boulder from clear-zone. 234

17 518+00 rt
Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP.
See Note 5. 238-240

18 518+00 lt
Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP.
See Note 5. 241-244

19 521+00 lt Trailing end of guard rail does not have any end terminal.
See Note 4. This guardrail location falls on an approach meaning detail R-8.2.4 may apply.  

However, there is insufficient clear area behind the rail as it is protecting a culvert inlet. 
247

20 521+00 rt
Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP.
See Note 5. 251

21 524+00 rt
Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP.
See Note 5. 252-254

22 524+00 lt
Guard rail does not have proper end terminal treatments or flare rate.  Rail is offset 1-1.5' from 

EOP.
See Note 5. 259-261

23 537+00
"Comstock Meadows" sign rock features located 19.5' from stripe on the right and 17.5' from 

the stripe on the left.

See Note 1.  Moving of one or two boulders would solve the issue.  The signs themselves are 

outside the clear-zone.
268-271

24 539+00 rt Boulders located 5' off EOP. Remove boulders from clear-zone. 56

25 546+00 rt

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 

not intended to protect ditch but instead for the development to the north. Guard rail face for 

this run is even with EOP.

Refer to discussion provided for Site 18 of the Roadside Slopes section. Guardrail in this stretch 

should have shy distance sufficient to meet NDOT requirements.
59

26 545+00 lt

Damaged to guard rail at Sydney. This run of rail does not have a leading end terminal. This run 

of rail does not protect vehicles from entering the drainage channel located behind the rail.  It 

begins too late to prevent an errant vehicle from crashing. 

See Notes 1 and 3. Guardrail requires repair. 63-66

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

28
562+00 - 

567+00

Several large boulders located in median 4' to 5' from stripe.  Median with = 20.5' stripe to 

stripe.
Remove boulders from clear-zone. 74

29 563+00 rt
Incorrect guard rail end anchor.  This is installed per detail 8.2.4.1 but should be per detail 

8.2.2.
Could be accepted by NDOT as it meets the standard plans. 72-73

30 569+00 rt

Parallel culvert under approach located 8' offset from stripe, 24" concrete pipe with blunt end.  

Ditch is 3' below surface of pavement. No flared end section. Channel lined with rock round 

pipe inlet and outlet.

See Notes 1 and 7. 75, 79

31 569+50 rt Pole guide wires located 19' from stripe.  
Wires are located on the edge of the clear-zone.  Instead of moving the pole, a solution may be 

to place an object marker to warn oncoming vehicles. 
78

32 569+50 rt Boulders located near edge of pavement around approach. Remove boulders from clear-zone. 78

33 577+00 rt

Parallel culvert under approach located 8' offset from stripe, 24" concrete pipe with blunt end.  

Ditch is 2.5' below surface of pavement. No flared end section. Channel lined with rock round 

pipe inlet and outlet.

See Notes 1 and 7. 80-82

34 577+00 rt Boulders located near edge of pavement around approach and in median. Remove boulders from clear-zone. 80, 82-83



35
576+00 -

580+00 lt
Large boulders of 1' diameter and greater located along roadside slope. Remove boulder from clear-zone. 88

36 581+50 lt Bollards located around fire hydrant offset 9.4' from stripe
Bollards fall in clear-zone and should be removed. Refer to Site 15 of the Utilities section.  The 

chain gate should be moved away from the road.
84

37 580+00 lt Misc wooded post, 8" tall located in shoulder, offset 10' from stripe. Minor object, but post should be removed. 89

38
579+00 - 

582+00 rt

Rip-rap of varying size along roadside slope beginning 18'-22' from stripe. Gravel shoulder 

extends for about 5 ft at flatter than 10:1 slope prior to rip-rap area.
Boulders should be removed and shoulder are re-graded. 90

39 587+00 rt

Two parallel HDPE 36" culverts under Italy Drive.  The inlet elevation is about 4' below the 

roadway.  The channel side slope varies to about a 2:1.  The distance from the stripe to the 

hinge is 7.5'.  Culver inlet is heavily silted.

See Notes 1 and 7. 91-94

40 587+00 lt

Parallel 24" RCP culvert running under Italy Drive with flared end section.  Ditch hinge offset 4' 

from stripe.  Ditch is 3' deep.  Cover on culvert is less than 1' and less than 6" for much of the 

run.  Large 6" rip-rap surrounds the inlet and outlet.

See Notes 1 and 7.  Culvert has insufficient cover. The Roadside Design Guide indicates that for 

culverts 24" or less, inlet protection may not be required.
96-99

41 593+00 rt

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 

begins 3' from the stripe., and the headwall begins 23' from the stripe.  Rip-rap of varying sizes 

present protecting slopes from erosion.  Unclear where water comes from to yield such a 

significant structure.

See Notes 1 and 7.  Headwall located in clear-zone and protection is likely required. Pending a 

review by Hydraulics, large rip-rap in this ditch should be removed.
101-105 

42
595+00 - 

600+00 rt
Rock mound located 14 ft from stripe.  Ground slope in this area is flatter than 6:1. Remove rock mound. 108

43 607+00 rt

Three 18" x 24" box culverts with headwall under Wal-Mart car entrance.  Inlet 4.75' below 

roadway.  Headwall of the inlet side is offset 16.5' from the stripe and the outlet headwall is 

offset 10.5'.  Very large boulders present sounding the slopes to the inlet and outlet. 

See Notes 1 and 7.  Headwall located in clear-zone and protection is likely required. Pending a 

review by Hydraulics, the rip-rap in this ditch should be removed. 
111-113

44 613+00 rt

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 

end, no headwall present, pipes end with metal flared end sections.  Pipe outlets are at 

different elevations. There is approx 1' of cover on the higher pipe.  Outlet invert elevations are 

lower than channel resulting in ponding at outlet end.

See Notes 1 and 7.  Headwall located in clear-zone and protection is likely required. Pending a 

review by Hydraulics, the rip-rap in this ditch should be removed. Unclear why outlets are at 

different elevations as the inlets begin at the same elevation.  

115, 120

45 614+00 rt
At outlet end of previous 42" CMP, the rip-rap slope ends right at the pavement edge, 1' from 

the stripe.  Significant pavement erosion beginning.
Almost appears as if rip-rap is supporting pavement.  Gravel shoulder has eroded. 121

46 617+00 rt

Two 36" cmp culverts running under Denmark Drive, no headwall.  The inlet elevation sits 9' 

below the road surface.  The side slopes are covered with large 1' plus sized rip-rap and slope 

at 1:1 or more.  The hinge of this slope is 21' from the stripe falling outside the clear-zone 

requirements; however, the depth and severity of this inlet may warrant treatment.  

See Note 1. Slope begins within the of clear-zone range and could be considered outside of the 

area, however, because of the slope steepness and rip-rap size coupled with the roadway being 

on a downhill section may warrant protection of some kind.

123-125

47 618+00 rt

On the outlet end of the previous 36" CMP, there is additional rip-rap of similar size however, 

the rip-rap sloping, sloping at 2:1 at this location, is closer to the shoulder beginning 14' from 

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

Regrading of ditch may be possible however, outlets and channel slope currently falls within 

clear-zone. See Note 1.
126



48 622+00 LT

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.  

Also this driveway is not paved and each time trucks pull onto USA Parkway gravel spreads 

across the road.

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

per NDOT Road Design Guide, the approach should be paved to prevent dirt and mud from 

entering the travel lanes and support the shoulder.

128

49
626+00 to 

641+00 lt
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 lt 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

52 675+00 lt Guide wire for power pole are located 2.5' behind curb.  Minimum at approaches is 3.0' 
The Roadside Design Guide indicates that at approaches and at intersections the minimum 

offset for objects behind curbs is 3.0'. 
277

53

675+00, 

676+00, 

682+00

Rocks as part of the landscaping located in median islands are positioned directly behind curb 

with little or no distance from the back of curb to the rocks.
272-275

54
695+00 rt, 

696+00

Rocks in median are near median nose as well as back of curb at this location.  Also the rocks 

for the sign on the right side are 1' from the back of curb.
281-282

55 717+00 rt

Non standard barrier rail terminal and flare rate, and improper curb transition. Barrier rail 

should have tangential guard rail end prior to concrete section.  Possible removal of small 

section for installation on proper end terminal.

The barrier does not have the proper end treatment.  A guardrail end terminal should be 

placed prior to the barrier rail and flush with curb face to prevent vehicles from directly 

impacting the blunt end.  Refer to detail R-8.4.3  

286-289

Note 1:

Note 2:

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:

Note 7:

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. 

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.

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.

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.

See Note 6.
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 ROADWAY CLEAR-ZONE AREA – PHOTO LOG 

Site 1 – Station 400+00 LT, photo 164 

 
 

Site 2 – Station 401+00 LT, photo 167 

 

 

 

Site 3 – Station 407+50 LT, photo 172 

 
 

Site 4 – Station 407+50 – 412+00 LT, photo 176  
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Site 4 cont. - photo 177 

 
 

Site 5 – Station 410+00 RT, photo 180 

 

Site 7 - Station 453+00 – 457+00 LT, photo 196 looking north 

 
 

Site 8 – Station 474+00 – 479+00 LT, photo 200 
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Site 9 – Station 480+00 LT, photo 208  

 
 

Site 10 – Station 480+00 RT, photo 204 

 

Photo 207 

 
 

Site 11 – Stations 499+00 - 500+00 RT, photo 212 looking north 
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Site 12 – Station 502+00 RT, photo 213 

 
 

Photo 215 

 

Site 13 – Station 503+00 LT, photo 216 

 
 

Photo 217 
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Site14 – Station 510+50 LT, photo 228 

 
 

Site 15 – Station 511+00 RT, photo 223 

 

Photo 225 

 
 

Site 16 – Station 515+00 RT, photo 234 looking north 
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Site 17 – Station 518+00 RT, photo 238 

 
 

Photo 240 

 

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 21 – Station 524+00 RT, photo 252 

 

Site 22 – Station 524+00 LT, photo 261 

 
 

Site 23 – Station 537+00, photo 269 
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Site 23 cont. - photo 270 

 
 

Site 24 – Station 539+00 RT, photo 56 

 

Site 25 – Station 546+00 RT, photo 59 

 
 

Site 26 – Station 545+00 LT, photo 63 
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Site 26 cont. - photo 65 

 
 

Photo 66 

 

Site 27 – Station 547+50 RT, photo 68 

 
 

Site 28 – Station 562+00 – 567+00, photo 74 
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Site 29 – Station 563+00 RT, photo 73 

 
 

Site 30 – Station 569+00 RT, photo 75 

 

Photo 79 

 
 

Site 31, 32 – Station 569+50 RT, photo 78 

 



  Design Standards Compliance 

 

Prepared by Jacobs Engineering Group Inc. Page 11 October 2012 

Site 33 – Station 577+00 LT, photo 81 

 
 

Site 34 – Station 577+00 LT, photo 83 

 

Site 35 – Station 576+00 – 580+00 LT, photo 88 looking south 

 
 

Site 36 – Station 581+50 LT, photo 84 
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Site 37 – Station 580+00 LT, photo 89 

 
 

Site 38 – Station 579+00 – 582+00 RT, photo 90 looking north 

 

Site 39 – Station 587+00 RT, photo 91 looking south 

 
 

Site 40 – Station 587+00 LT, photo 97 looking south 
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Site 40 cont. - photo 98 

 
 

Site 41 – Station 590+00 RT, photo 102 

 

Photo 104 

 
 

Site 42 – Station 596+00 – 600+00 RT, photo 108 looking south 
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Site 43 – Station 607+00 RT, photo 111 looking north 

 
 

Photo 113 

 

Site -44 Station 613+00 RT, photo 115 looking north 

 
 

Photo 120 
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Site 45 – Station 614+00 RT, photo 121 looking south 

 
 

Site 46 – Station 617+00 RT, photo 123 looking north 

 

Site 47 – Station 618+00 RT, photo 126 looking south 

 
 

Site 48 – Station 622+00 LT, photo 128 looking north 
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Site 49 – Station 626+00 – 641+00 LT, photo 137 looking south 

 
 

Site 50 – Station 664+00 LT, photo 144 

 

Site 51 – Station 666+50 LT, photo 148 

 
 

Site 52 – Station 675+00 LT, photo 277 
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Site 53 – Station 675+00, 676+00, 682+00, photo 272 

 
 

Photo 273 

 

Site 54 – Station 695+00 RT 696+00, photo 281 looking south 
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Site 54 cont. - photo 282 

 
 

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

 

Photo 289 
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Site # Station Details of Non-Compliance Additional Discussion
Photo 

Reference

1
400+00 - 

402+00 rt

Foreslope of 1.75:1 after a 5.5' gravel shoulder of slope 7:1 from EOP to hinge. Height of fill is 

about 13'.  

See Note 1. Because the distance from the traveled way to the hinge of the slope is only 13', 

the slope falls within the clear-zone.  Guardrail is warranted.
162-163

2
410+00 - 

420+00 rt

Roadside ditch foreslope of 1.5:1 after a 7' gravel shoulder from stripe to hinge sloping at 3%.  

Depth of ditch is 11' with many boulders present.  Backslope of 2:1 begins 10' from stripe.  

Previous guard rail sections end just prior to this ditch and should be extended an additional 

1000' past the limits of the ditch foreslope.

See Note 1. Foreslope falls within clear-zone.  Extension of the guardrail is the best solution. 181,183

3
412+00 - 

416+00 lt

Roadside ditch foreslope of 2:1 beginning after a 7' gravel shoulder from stripe sloping at 20:1.  

Depth of ditch is 10' with boulders present at bottom.  Backslope of 1.5:1 begins 27' from 

stripe.  Guard rail should be extended additional 900' to cover ditch.

See Note 1. Foreslope falls within clear-zone.  Extension of the guardrail is the best solution. 182,184

4
447+00 - 

450+00 lt

Roadside ditch foreslope of 2.5:1 after a 6' gravel shoulder from stripe to hinge sloping at 10:1.  

Ditch depth is 2'.  Back slope of 2:1 begins 10' from stripe.

See Note 1. Foreslope falls within clear-zone.  Although ditch is shallow and unlikely for a 

vehicle to roll, both the foreslope and the backslope are steeper than 3:1.
194

5
462+00 - 

473+00 lt

Roadside ditch filled with 6" rip-rap. Ditch width is 11' sloping at 6:1.  Begins after a 7' gravel 

shoulder from stripe to rip-rap sloping at 20:1.  Clean backslope of 2:1 beginning 18' from 

stripe. 

See Note 2.  Steep backslope falls within clear-zone, however due to the clean nature of the 

slope, it may be acceptable.
197

6
477+00 - 

479+00 rt

Foreslope of 2:1 after 9' of gravel shoulder from stripe to hinge sloping at 10:1.  Depth of fill is 

4' with some boulder present along slope.
See Note 1. Foreslope of 2:1 falls within clear-zone.  199

7
480+00 - 

495+00 lt

Roadside ditch along this stretch is filled with 6"-8" rip-rap.  Some larger boulders present. 

Ditch slopes at 4:1 and has a width of 13'  Begins 20' from the stripe.  Gravel shoulder present.

See Note 2.  Steep backslope falls within clear-zone, however due to the clean nature of the 

slope, it may be acceptable.
209-210

8
486+00 - 

495+00 rt

Foreslope of 1.9:1 after a 15' shoulder from stripe to hinge sloping at 10:1.  Fill height is 4'.  

Relatively flat ground at base of fill extending some distance. Boulders present.

See Note 1. Foreslope of 1.9:1 falls within clear-zone.  Slope flattening in this area may be 

possible. Boulders on slope should be removed.
212

9
496+00 - 

502+00 lt

Ditch, offset 6'-7' from stripe in this stretch, is filled with 4"-6" rip-rap. Backslope located 17' 

from stripe. Ditch slopes at 10:1 along this section. 
See Note 2.

10
507+00 - 

510+00 rt

Gravel shoulder width of 12' from stripe to hinge sloping at 10:1.  After hinge 1.6:1 foreslope 

with boulders.  Height of fill is 12'.  
See Note 1. Foreslope falls within clear-zone.  Boulders should be removed. 221-222

11
502+00 - 

511+00 lt
Ditch, offset 6'-7' from stripe in this stretch, is filled with 4"-6" rip-rap.  

See Note 2. Steep backslope falls within clear-zone, however due to the clean nature of the 

slope, it may be acceptable. Foreslope not an issue.
230

12
512+00 - 

515+00 rt

Gravel shoulder width of 9' from stripe to hinge sloping at 15:1.  After hinge 1.5:1 foreslope 

with boulders.  Height of fill is 7'.  

See Note 1. Foreslope falls within clear-zone.  Slope flattening in this area may be possible. 

Remove boulders.
232-233

13
511+00 - 

518+00 lt
Ditch, offset 6'-7' from stripe in this stretch, is filled with 4"-6" rip-rap.  

See Note 2. Steep backslope falls within clear-zone, however due to the clean nature of the 

slope, it may be acceptable. Foreslope not an issue.

14 521+00 lt

Erosion on slopes leading down to culvert inlet.  The shoulder behind the guard rail has begun 

to erode and fall into the culvert inlet.  Unclear as to why the pipe is so deep.  Cover of pipe is 

5' or more on this end. 

Because this culvert inlet is behind guardrail, the placement of a headwall would reduce the 

risk of erosion.
249-250

15
518+00 -

520+00 lt
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 - 

523+00 lt

Ditch, offset 6' from stripe in this stretch, is filled with 4"-6" rip-rap.  Backslope after ditch is 

3:1.
See Note 2. Backslope is acceptable. 258

17
524+00 - 

536+00 lt

Shoulder width of 17' from stripe to hinge, sloping at 10:1.  After hinge, backslope of 1.9:1.  

Gravel shoulder of 6'.  Ditch in this location filled with 4"-6" rip-rap.

See Note 1. Backslope is in the clear-zone.  However, the backslope in this location is clean and 

free of snags.  Because it is located 17' from the stripe on a tangent roadway, it may be 

considered acceptable however the rip-rap in the ditch should be removed as it decrease the 

likelihood of an errant vehicles ability to recover.

264-265

USA Parkway Design Compliance Appendix C - Roadside Slopes Compliance Summary



18 545+50 rt
Eroding slope at culvert outlet location north of Sydney Drive.  Erosion begins 20.6 ft from EOP. 

Slope down to culvert outlets is approx. 1.5:1. Slope of shoulder is about 6:1.

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 

outlets of the culverts are out side the clear-zone, the placement of a headwall may stop the 

erosion.

57-58

19 563+00 rt Insufficient shouldering material behind guard rail.  Pavement is beginning to be undermined.
A minimum of 2' of gravel shoulder should be present behind all guardrails per NDOT Standard 

Plan 8-R-8.1.1 unless posts are lengthened. 
73

20
587+50 - 

589+50 rt

Roadside ditch with 2:1 slope 3' deep located 10.5'-15' from stripe to hinge.  Ditch width 

approx 10 ft wide with a 2:1 backslope on other side
See Note 1. Foreslope falls in clear-zone. 94-95

21 606+00 rt Shoulder eroded and pavement under mining beginning.  Drop off at edge of pavement of 1'.
Insufficient shoulder.  Ditch should be re-graded away from the roadway. Maintenance item 

primarily.
110

22
608+00 - 

610+00 rt

Backslope of 2:1 slope beginning 16' from the stripe and getting closer as it continuous north.  

Gravel shoulder in this area is generally 7:1.     
See Note 1. Backslope falls within clear-zone. 114

23 611+00 lt
Foreslope of 2.5:1 beginning 4' from stripe. Drops about 21" from the road surface.  The 

backslope is 6:1 beginning 8 ft from the stripe.    
See Note 1. Foreslope is in clear-zone. 118

24
Denmark Dr  - 

622+00 lt

Foreslope varies from 3:1 to 6:1 in this section; however, beginning 15.5' from the stripe there 

is a rocky slope of increased steepness.  The width is about 30 ft.  After this rock area, the slope 

flattens out to less than 6:1. gravel shoulder needs re-grading.

See Note 1. Foreslope is in clear-zone. Boulders should be removed. Possible slope flattening in 

this area.
127-128

25 624+00 rt
Short section of steep foreslope sloping at 2:1 to allow for power pole guide wires to remain in 

place.  Distance from stripe to hinge  is 14' sloping at 3.8:1.  Gravel shoulder included.  

See Note 1. Foreslope around guide wires is in clear-zone. Guide wires should be removed, 

slope re-graded and guide wires replaced as wires themselves fall outside of clear-zone.  
334-335

26 624+00 lt

Four culverts located 12' below the roadway surface cross USA Parkway.  The hinge point of 

the 1.5:1 slope leading down to these pipes is offset 3' from the stripe.  Large bounders also 

present. Very unsafe situation

131-133

27 625+00 rt

At outlet end of the above culverts, a foreslope of 1.1:1 begins 6' from the stripe.  The gravel 

shoulder at this location is about 4:1.  The slope down the outlets is hidden as there are 

numerous weeds growing around the slope. The culvert outlets are surrounded by large 

boulders that act as slope support.  

331-333

28
650+00 to 

660+00

This section along both sides of the road has a foreslope shoulder width of 6' sloping at 10:1, 

then a backslope of slope 1.45:1 immediately following.  This backslope does not meet clear-

zone. 

See Note 1. Backslope falls within clear-zone. 142

29
657+00 -

665+00 lt

Rip-rap in channel section. Size varies from 3" to 6".  Channel foreslopes are generally 7:1 and 

back slopes of 6:1.  Width of channel is 16 ft
The rip-rap in the ditch may decrease the likelihood of an errant vehicles ability to recover. 146

30
665+00 - 

671+00 lt

Barnroof shoulder design, however it meets clear-zone requirements.  All slopes within clear-

zone are 4:1 or flatter.
Meets all Roadside Design Guide Standards just wanted to point out the barnroof design. 150-151

31 671+00 lt
Shoulder width of 17' from stripe to hinge, sloping at 10:1.  After hinge, foreslope increases to 

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

See Note 1.  Because of the length of the 3:1 slope and presence of rip-rap at base, roadside 

protection may be required.
153

Note 1:

Note 2:

See Note 1.  Because of the proximity to the road, steepness of the slope and depth of the inlet 

and outlets, these locations are of extreme concern.  There is no marking of any kind and the 

weeds along the shoulder prevent a driver from seeing the slope. Should a vehicle pull of the 

road at these locations, they will almost certainly roll.  Guardrail is needed. Headwall may also 

be needed to prevent erosion and undermining of the pavement.

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. 

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

 
 

Site 2 – Station 410+00 – 416+00 LT, photo 183 looking north 

 

Site 3 – Station 412+00 – 416+00 LT, photo 182 looking north 

 
 

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 

 
 

Site 6 – Station 477+00 – 479+00 RT, photo 199 looking south 
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Site 7 – Station 480+00 – 495+00 RT, photo 209 looking south 

 
 

Photo 210 looking north 

 

Site 8 – Station 486+00 – 495+00 LT, photo 212 looking north 

 
 

Site 10 – Stations 507+00 – 510+00 RT, photo 221 looking south 
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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 

 
 

Site 14 – Station 521+00 LT, photo 249 

 

Photo 250 

 
 

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 17 – Stations 524+00 – 536+00 LT, photo 265 

 

Site 18 – Station 545+50 RT, photo 57 

 
 

Site 19 – Station 563+00 RT, photo 73 
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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 23 – Station 611+00 LT, photo 118 looking south 

 

Site 24 – Stations Denmark Drive – 622+00 LT, photo 127 looking south 

 
 

Photo 128 looking north 
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Site 25 – Station 624+00 RT, photo 334 looking north 

 
 

Photo 335 

 

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 

 

Site 31 – Station 671+00 LT, photo 153 looking south 
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Site # Station Description of Non-Compliance Additional Discussion
Photo 

Reference

1 401+00
Fire Hydrant in clear-zone.

Offset: lt = behind rail (6' from stripe), rt = 5' from stripe
See Notes 1 and 2. 166-169

2 407+50
Fire Hydrant in clear-zone.

Offset: lt = 5', rt = behind rail (7')
See Notes 1 and 2. 172-174

3 471+50
Fire Hydrant in clear-zone.

Offset: lt = 5' from EOP, rt = 4.5'
See Note 1. 185-186

4 427+50
Fire Hydrant in clear-zone.

Offset: lt = 4' from EOP, rt = 7'
See Note 1. 188-189

5 437+50
Fire Hydrant in clear-zone.

Offset: lt = 4.5' from EOP, rt = 6.'
See Note 1. 190-191

6 447+50
Fire Hydrant in clear-zone.

Offset: lt = 4' from EOP, rt = 6'
See Note 1. 192-193

7 518+50
Fire Hydrant in clear-zone.

Offset: lt = 9', rt = 8'
See Note 1. 245-246

8 527+00
Fire Hydrant in clear-zone,

offset: lt = 9', rt = 8'
See Note 1. 262-263

9 537+50
Fire Hydrant in clear-zone.

Offset: lt = 9.75', rt = 7.5'
See Note 1. 266-267

10
520+00 to 

717+00

SSMHs located in travel lanes.  Majority in SB direction of travel and in right lane. MHs prior to 

station 520+00 are on SB right shoulders out of travel lane.

The location of manholes and valve boxes in the travel lanes presents a maintenance issue as 

if access to these facilities is required, travel lanes must be closed.  In addition, during 

reconstruction or during overlays, all utilities located in the pavement require adjustment.  

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.

54

11 547+50
Fire Hydrant in clear-zone.

Offset: lt = 8.99', rt = behind rail (6')
See Notes 1 and 2. 69

12 557+50

Fire hydrant in clear-zone.

The one on the right is behind guard rail and may not be needed. Because of building 

improvements located behind its location. 

See Notes 1 and 2. There is a hydrant located across the street and removing this one and 

repairing the guardrail gap is a possible solution.

13 567+50 Fire hydrant in clear-zone See Note 1.

14 570+50 lt Fire hydrant in clear-zone See Note 1.

15 581+50 lt Fire hydrant in clear-zone
See Note 1. Because of the proximity of the hydrant to the approach, the placement of rail 

may be possible.  Solution is to move the hydrant out of the clear-zone. 
84

16 587+50 Fire hydrant in clear-zone See Note 1.

17 597+50 Fire hydrant in clear-zone See Note 1. 108

USA Parkway Design Compliance Appendix D - Utility Compliance Summary



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

22
677+00, 

682+00

Unfinished valves in median.  Valve riser sticks above finished grade of road and are broken.  

Valve lids do not fit.
276, 279

23 682+00 lt
Valve located behind fire hydrant has broken lid and riser if full of dirt.  Unclear is valve 

functions.
280

24
703+00, 

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:

Note 2:

`

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.

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.

Valves should be checked for proper operation and adjusted per Method C flush with the 

finished ground.  Having the valve covers rise above the finished ground in the median is a 

potential hazard for errant vehicles.  
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 UTILITIES – PHOTO LOG 

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 

 
 

 



  Design Standards Compliance 

 

Prepared by Jacobs Engineering Group Inc. Page 3 October 2012 

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 I-80, photo 54 

 
 

Site 11 – Station 547+50, photo 69 
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Site 15 – Station 581+50 LT, photo 84 

 
 

Site 17 – Station 597+50, photo 108 

 

Site 18 – Station 607+50, photo 119 
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Site 19 – Station 627+50, photo 135 

 
 

Site 21 – Station 667+00, photo 148 

 

Site 22 – Station 677+00, 682+00, photos 276 and 279 
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Site 23 – Station 682+00 LT, photo 280 

 
 

Site 24 – Station 703+00 and 709+00, photo 336 

 

Site 25 – Station 715+00, photo 290 
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Site # Station Description of Non-Compliance Additional Discussion
Photo 

Reference

1 502+00 rt
Unique headwall located at outlet end of CMP culverts.  Unclear why pipe was not extended.  

Headwall may become unstable is erosion occurs.

Headwall does not appear extend fully around pipes.  If headwall is does not fully surround 

pipes, erosion may undermine the headwalls and ultimately the guardrail and pavement 

section.  Headwall appears to be buried barrier rail.  Pipe extension may solve issues at this 

location.  See Notes 1 and 2.

215

2 502+00 lt

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 

by guard rail, access for maintenance would be difficult.  Future erosion is likely if any water 

were to traverse the slope.

Mainly an access and maintenance issue. See Note 2. 219

3 544+00 lt
Drop inlet located in approach.  Unique location as there is not channeling directing flow to 

inlet.
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

5 716+50 lt

Curb drainage passes under barrier rail into rip-rap channel.  Then channel drops into a basin 

with a 36" outlet pipe with headwall.  Access to this basin is difficult meaning maintenance 

would be difficult.  Basin seems to be a gathering point for weeds and debris.  Unclear where 

other inlet originates.

No access road to the basin has been provided. As basin is located several feet from the road 

beyond a landscaped area, access is a challenge even by foot. Unclear how much water actually 

reaches the basin.

292-294

6 717+00 rt
Insufficient channeling to collect flows.  Drop inlet may be too small.  Resulting excess flows 

travel down the embankment onto the Union Pacific Railroad tracks.

Channeling should be provided and analysis completed to determine the capacity of inlet.  Non-

standard drop inlet type.
325-327

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.

USA Parkway Design Compliance Appendix E - Drainage Specific Compliance Summary
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 DRAINAGE - PHOTO LOG 

Site 1 – Station 502+00 RT, photo 215 

 
 

Site 2 – Station 502+00 LT, photo 219 

 

Site 3 – Station 544+00 LT, photo 62 

 
 

Site 4 – Station 643+50 LT, photos 138 
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Site 4 cont. photo 139 

 
 

Site 5 – Station 716+50 LT, photo 292 

 

Photo 293 

 
 

Photo 294 
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Site 6 – Station 717+00 RT, photo 325 looking south 

 

Photo 236  

 
 

Photo 327, looking north 
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Site # Station Details of Non-Compliance Additional Discussion
Photo 

Reference

1 419+00 lt 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

3 465+00
Speed limit signs:

RT = 11' from stripe, LT = 11' from stripe
See Note 1. 303-304

4 491+00
Speed limit signs:

RT = 10.5' from stripe, LT = 9' from stripe
See Note 1. 305-306

5 515+00 lt 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

7 547+00
Sydney Drive street sign located 5' from SB yellow stripe in median.

Pole embedded in concrete.
See Notes 1 and 2. 309

8
580+00, 

581+00

Speed limit signs:

RT = 5' from stripe, LT = 7.5' from stripe

Pole embedded in concrete.  Sign size is 24" x 30".

See Notes 1 and 3. 310

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

10 583+00
Italy Drive street sign located 4' from NB yellow stripe in median.

Pole is embedded in concrete.
See Notes 1 and 2. 311

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

14 622+00
Denmark Drive street sign located in median about 5' from SB yellow stripe. Pole embedded in 

concrete.
See Notes 1 and 2. 313

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 lt Speed limit sign located 4' from stripe. Sign size is 24" x 30". See Note 1 and 3. 314

17 671+00
Waltham Way street sign located in median.  Sign is technically behind curb, but curb face only 

begins 2' prior to sign location. Post is offset 7; from yellow stripe.
See Note 1. 316

18 716+00 lt
Non-standard overhead sign.  Reflectivity appears to be low and text on right panel appears 

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

MUTCD section 2D.07 Amount of Legend, recommends that the amount of text on the sign 

should be limited to no more than three lines of destinations. Also, the lettering fonts on both 

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. 

322

USA Parkway Design Compliance Appendix F - Signing Compliance Summary



19 716+00 rt
Lane merges sign and "RIGHT LANE ENDS" sign are not needed as right lane does not end.  It 

becomes a right turn lane to enter the freeway after it crosses the river. 
318

20 720+00 rt

Yellow warning sign "LANE ENDS MERGE LEFT" blocked by fencing on railroad bridge.  Visible 

only after you cross the bridge.  Unclear why sign is needed because lane ends in a right turn 

pocket, not a merge.

320-321

21
Entire 

Project 
Incorrect guide post color.  Guide posts in median are white and should be yellow. 55

22
Entire 

Project 
There are no object markers. 

23
Entire 

Project 
None of the approaches or medians are marked with the proper approach markers.

24
Entire 

Project 

Several Private signs located in median and near pavement edges.  Most are on wooden posts 

however NDOT does not allow private advertizing signs within right-of-way.

Private signs do not conform to the MUTCD and do not have proper assemblies complying with 

NDOT and NCHRP Report 350 standards.

Note 1:

Note 2:

Note 3:

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. 

NDOT Standard plans R-9.1.1 and R-9.2.1 indicate spacing and placement of guide posts and 

object markers.

An additional white advisory sign located nearer to the freeway indicating that the right lane is 

a turn only lane.  Merge signs prior to this are not needed. An advance intersection lane control 

sign may be used instead (R3-8).

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'.  I 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.  

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.

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. 
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 SIGNING – PHOTO LOG 

Site 1 – Station 419+00 LT, photo 301 looking south 

 
Site 2 – Station 427+00 RT, photo 302 looking north 

 

 

Site 3 – Station 465+00, photos 303 and 304 
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Site 4 – Station 491+00, photos 305 and 306 

 
 

 

Site 5 – Station 515+00 LT, photo 307 looking south 

 
 

Site 6 – Station 523+00 RT, photo 308 looking north 
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Site 7 – Station 547+00, photo 309 looking south 

 
 

Site 8 – Station 580+00 and 581+00, photo 310 

 

Site 9 – Station 549+00, photo 70 

 
 

Site 10 – Station 583+00, photo 311 looking north 
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Site 11 – Station 590+00, photo 100 

 
 

Site 12 – Station 611+00 RT, photo 312 looking north 

 

Site 13 – Station 622+00, photo 130 

 
 

Site 14 – Station 622+00, photo 313 looking south 
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Site 15 – Station 646+00 RT, photo 315 looking north 

 
 

Site 16 – Station 659+00 LT, photo 314 looking south 

 

Site 17 – Station 671+00, photo 316 looking north 

 
 

Site 18 – Station 716+00 LT, photo 322 looking south 
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Site 19 – Station 716+00 RT, photo 318 looking north 

 
 

Site 20 – Station 720+00 RT, photos 320 and 321

 

 
 

Site 21 – Entire Project, photo 55 
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APPENDIX G: DRAINAGE REPORT by WOOD RODGERS 
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APPENDIX H: EXISTING USA PARKWAY PLAN SETS 
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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: 

 

• Use NDOT’s typical pavement structural design criteria, guidelines, and codes; and 

• Use traffic data provided by Traffic Division for years 2017 to 2037. 

 

I 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 

Hole 

PBS 

Depth 

Base 

Depth 
R-Value 

20 4.75” 10” 64
**

 

21 5.38” 6” 33 

22 4.50” 10” 30 

23 5.38” 9” 38 

24 4.75” 12” 25 

25 8.63” 
*
 4.0” 

*
 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: 



 
 

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

                

 



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 ½” 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: 



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

strategy: 

 

                 



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 

Hole 

PBS 

Depth 

Base 

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: 



 
 

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

 



                

 
 

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:  

            

 
 

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

This zone is represented by test holes 1-16. 

 

Test 

Hole 

PBS 

Depth 

Base 

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: 

 

 
 

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

 



 
 

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 ½” 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 ½” cold mill: 



 
 

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

strategy: 

                

 





Comment 

No.
Comment Response

1

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

compliance. The original plans show ADA ramps that do not meet Compliance, were they 

installed per plan originally?

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

there are no existing sidewalks or pedestrian ramps along the existing portion of USA 

Parkway.  Text has been added to section 3.3.7.5 indicating this fact.

2
Flare rate on end terminals will be in Compliance when installed using NDOT’s Standard 

Plans.

Yes, when guardrail end terminals are installed per NDOT's Standard Plans, the improper 

flare rates would be corrected.

3 Calculate the guardrail length-of-need for the given design speed.

The guardrail length of need is highly dependant on the location of the obstacle and type of 

guardrail installation.  Generally for at 50 mph design speed using a flared terminal, the 

length of need falls between 70 ad 150 feet.

4
Were bike lanes and associated impacts evaluated (if this is will become part of NDOT’s 

master plan)?
Bike lanes were not included as part of the evaluation process.

5

The drainage compliance report in the appendix is the same report we reviewed and 

provided comments on in March, so those comments still stand until revisions to the report 

are complete.

The report has been updated.

6 Was the roadway structural integrity evaluated?
NDOT Materials is performing a pavement analysis on the existing pavement and base.  The 

report and supporting documentation is included in Appendix I of this evaluation.  

7 Was maintenance access, etc evaluated?

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 

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.

8
If we are to widen the roadway to accommodate new shoulders, what are the 

environmental impacts?
The current environmental process  

9
Section 3.3.7.1: There is a typo in the first sentence “preformed cores” instead of 

“performed coring”.
Changed text in Section 3.3.7.1.

10

Concern was expressed about the amount of embankment material needed to bring 

shoulder widths and roadside slope into compliance with NDOT Standards. Be reminded 

that a concern expressed during a scoping meeting  was an excess of materials generated 

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 project needs.

Our goal is to balance the earthwork as much as is practical and this curve represents just 

one component of the overall earthwork evaluation.  As mentioned in the Section 4.0 of the 

document, additional analysis is need to determine final details of the possible solutions 

identified as well as their benefit to the overall project.   

Comment Matrix and Responses
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