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CHAPTER 10: Roadway Design Standards and 
Construction  Specifications Revised November 20, 2006 

 

Section 100 - General Standards 

 

110    Purpose and Intent  

 

The intent and purpose of these regulations is to establish a uniform road development policy 

throughout Lake County. These standards and specifications should provide safe, attractive travel 

corridors, efficient traffic flow and efficient maintenance. 

 

This manual sets forth policies, procedures, design standards and construction specifications for use 

by design engineers for road construction in Lake County. The standards are intended to set forth 

minimum requirements and should not preclude good engineering design and judgement. The 

minimum and maximum values listed in this manual should be used as limits and not as the general 

rule for design.  This manual covers basic design issues. If  a roadway requires additional or more 

complex design standards the Colorado Department of Transportation (CDOT) requirements and 

specifications shall be used. 

 

 

120    Authority  

 

The State of Colorado, by statue, authorizes Lake County to administer its county road system. The 

County shall enforce design standards and construction specification, review plans and conduct 

inspections. 

 

State highways passing through Lake County shall be designed and constructed to Colorado 

Department of Transportation requirements. 

 

 

130    Application of Standards 

 

130.1 New Construction 

 

All  new private and public roadways constructed after the date of adoption of these regulations shall 

comply with these requirements.  These standards are applicable to roadways build by the County as 

well as private developers. 

 

Private roads in Lake County will  not be maintained by the County. 

 

 

130.2 Upgrading of Existing Roads 

 

Existing roads may need to be upgraded to accommodate a proposed new development. The 

developer shall analyze projected traffic volumes as well as review the existing road widths, curves, 

intersections and surface drainage. The developer shall compare the projected traffic 

volumes with the design standards for each roadway classification listed in this manual. The 

developer shall then make a recommendation to the County on the improvements necessary to 

accommodate the additional traffic generated by the new development. The county shall decide if 
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the improvements are adequate. Upgrades will  be designed and constructed to the minimum 

standards and specification listed in this manual. 

 

 

140    Variances 

 

If  site characteristics prohibit following the County Roadway Design Standards, an applicant may 

petition the county in writing for a variance from these standards.  The county shall at its discretion 

and upon the demonstration of sufficient cause decide if  the variance is acceptable as is, needs to be 

modified, or it is denied. 

 

 

150    Required Permits 

 

Permits shall be required for all work within the right-of-way. Work shall include but is not 

limited to new road construction, upgrades to existing roads, road cuts for utilities or drainage 

work and driveway construction. 

 

 

160    Submittal Requirements 

 

All  submittals shall be neat, clean, professional and legible. Mechanical lettering is required on all 

plan sheets. Any submittal deemed unprofessional or illegible will  be rejected by the County without 

review.  Submittals shall include the following items: 

 

1. Traffic Report: For the proposed roadway, an estimate of the traffic volume and access points 

shall be made. 

 

2. 

 

Vicinity  Map: 
 

A vicinity map with a minimum scale of 1 "=2000' shall be submitted. The map 

shall include all arterial roads within 1  mile of the proposed roadway, and the 

township, range and section lines. The roadway project area shall be shaded or 

somehow appropriately delineated. 

 

3. 

 

Site Plan: 

 

A site plan showing all proposed roadway, drainage, and utilit y construction 

within the right-of-way shall be submitted.  The site plan shall be submitted 

oh a single sheet. 

 

4. Plan and Profile Drawings:           Plan and profile drawings at a scale of not less than l "=100' 

(horizontal) and 1"=1  O' (vertical) scale shall be submitted. 

 

5.  Cross Sections:      Cross sections of the proposed roadway shall be provided to show that it will  fit  

into the terrain.  In addition to the typical cross-section, crossÅ sections at 

100-foot intervals and at critical locations shall be included. 

 

6.  Storm Drainage Report and Plans:            A storm drainage report shaII be submitted that 

demonstrates to the county that all the drainage requirements in Section 

270 have been addressed.  The report must state the storm event used to 

evaluate the drainage area and design the culverts and drainage swales. The 
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plan sheets shall delineate the drainage basin boundaries and show all relevant 

construction details. 

 

7. Erosion control Plan:         An erosion control plan which meets all the Lake County Soil 

Conservation Service requirements and specifications shall be submitted. 

 

 

8.  Pavement Design Report:  A pavement design report meeting the design requirements 

outlined in Section 260 shall be submitted. 

170    Definitions and Abbreviations 

 

AASHTO  - American Association of State Highway and Transportation Officials 

 

CDOT - Colorado Department of Transportation 

 

 

ASTM  - American Society for Testing and Materials 

 

 

 

Section 200 - Design Standards 

 

210 General 

 

     211 Future Planning 

 

Prior to design, projections  of future traffic  demands  on the proposed  roadway  shall be made.   

The estimate  shall include  both the proposed  project  as well as adjacent  properties  which will  

be served by the roadway.   Undeveloped   properties  shall be assumed  developed  in accordance  

with the County 

Master Plan.  Roadways  shall be designed  to meet the needs projected  for the design 

period.   The design period  extends 20 years after the date of construction. 

 

 

212   Roadway Classification 

 

Roadways  shall be classed  by either their  functional  use or anticipated  traffic  flow.  If  both 

methods apply, the roadway  classification  which requires  the largest  section shall be used for 

design. 

212.1         Based on Functional Use 

 

Arterial  Road:              A roadway  to link cities, towns and other traffic  generators  (such as 

major resort  areas).  Arterials allow high speed travel with a minimum 

number  of interferences   from intersections.    Generally,  an arterial 

road will  be a state roadway  and therefore  shall be designed  to meet  

CDOT requirements  and specification. Non-state  arterial roads  

shall be designed  to meet the requirement   and specification·  listed in 

this manual. 
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Collector Road:           A roadway  to link local roads  with arterials.    Collector  roads allow 

continuous movement  of traffic through  neighborhoods   and serve 

commercial  and industrial  areas.  If  a subdivision  separates  adjacent 

private  land from an arterial road, at least one road will  be a collector. 

 

Local Road:                  A roadway  to provide  access to areas zoned low and medium 

density residential  districts. 

 

Primitive  Road:            A single-lane  or two-lane  roadway  to provide  access to undeveloped  

areas, ranches  or recreational  areas. 

 

Sub-primitive  Road:    An existing roadway  with a width  of less than  12 feet which is to 

provide access primarily  to remote locations  with few, if  any, 

permanent  residences. 

 

Cul-de-Sac: Cul-de-sacs  are dead-end  local or primitive  roads.   The overall 

length of a cul-de-sac  from the intersection  with another  street 

or road to the radius point of the tum shall not exceed  1,000 

feet.  No cul-de-sacs  will  serve more than  12 lots.  Adequate  

snow storage must  be available  at the end of the cul-de-sac.   

The radius of the cul-de-sac  shall be 50 feet.  The radius of right-

of-way   shall be 60 feet. 

 

One-Way Roads:        One-way  roads shall not be permitted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

212.2 Based on Anticipated Traffic  Flow 

 

The projected  Average  Daily Traffic  (ADT) volume  for the development  type 

shall be determined  from the table below. 
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Table 1 

Projected Average Daily Traffic 

Type Unit  ADT Per Unit  

Residential Per dwelling unit 10.0 

Condominium Per dwelling unit 7.0 

Mobile Home Park Per mobile home 7.0 

Hotel Per room 10.5 

Restaurant Per 1000 s.f. gross 164.0 

Commercial Per 1000 s.f. gross 115.0 

Office Per 1000 s.f. gross 12.3 

Campground Per space 6.6 

RV Park Per space 6.6 

Supermarket Per 1000 s.f. gross 125.0 

The roadway then shall be classified based on the projected ADT. 

 

 

Classification ADT 

Arterial Over 1500 

Collector 1001-1500 

Local 100-1000 

Primitive Less than 100 

 

 

220    Geometric Design Elements 

 

221    Right Of Way 

 

The minimum right-of-way widths required for each roadway classification shall be as specified in 

Table 2. Rights-of-way shall be widened as necessary to include drainage improvements, cuts or fills, 

intersections, snow storage, bike paths and other road appurtenances. 

 

 

222    Design and Travel Speeds 

 

Design and travel speeds for each roadway classification are listed in Table 2.  The design speed is the 

speed for which a roadway is designed and is the maximum speed at which safe travel can be 

maintained.  The travel speed of a roadway is the posted speed limit  of a roadway.  The design speed 

shall be at least equal to or greater than the maximum travel speed.  The maximum travel speed for a 

roadway shall be selected by the design engineer after studying the roadway terrain and traffic 

volumes. 
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223    Number of Lanes 

 

The number of lanes for each roadway classification shall be as specified in Table 2. All 

roadways, except primitive roads shall have two lanes. Arterial roads may have four lanes. 

Primitive roads shall have either one or two lanes. 

 

 

224    Lane and Shoulder Width  

 

The lane and shoulder width for each roadway classification is listed in Table 2.  The land width for 

arterial, collector, and local roads shall be 12 feet. 

 

 

225    Climbing Lanes 

 

 A climbing land may be required for roadways on long, steep terrains. The decision to require such a 

lane will  be based on traffic volume, capacities, percent of trucks, grades, speeds and level of service. If  

the County deems that a climbing land is necessary, the lane will  be designed to the CDOT 

requirements and specifications 

 

 

226    Side Slopes 

 

Cut and fill  slopes shall be determined by a registered professional engineer experienced in 

geotechnical engineering or engineering geology. Slopes shall not exceed 3 feet horizontal to 1 foot 

vertical without a soils analysis by a registered professional engineer and a variance granted by Lake 

County. When cut or fill  slopes intersect the original ground surface, the area shall be rounded to blend 

the new slope into the existing ground surface. 

 

Retaining walls shall be designed to avoid long fill  slope or extreme steep slopes. 

 

Side slopes shall only be benched if  deemed absolutely necessary for engineering reason, such as, to 

intercept drainage in long, steep cuts, to intercept loose material, or stabilize material for economical 

reasons. 

 

Table 2 

Roadway Design Elements 

 

Design Element Arterial Road  Collector Road Local Road Primitive Road 

Right-of-way (ft) 80 60 50 40 

Design Emphasis 

(mph) 

60 45 30 25 

Travel Speed (mph) 35-55 30-45 20-30 15-25 

Lanes 2-4 2 2 1-2 

Lane Width (ft) 12 12 12 12 (1) 

Shoulder Width (ft) 8 4 4 2 

Maximum Grade (%) 6 6 7 10 (2) 

Design Capacity 

(ADT) 

>1500 1001-1500 100-1000 <100 
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(1)  One-lane roads shall have 12' lanes, two-lane roads 12' lanes. One lane roads are 

special review use only. 

 

(2)       Refer to vertical alignment section. 

 

230    Alignment 

 

 

231    Horizontal  Alignment 

 

 

231.1 Stopping Sight  Distance 

 

Horizontal alignment must provide the minimum stopping distance for the design speed at all 

points along the roadway.  Visibility  at intersections, around curves and around roadside 

encroachments is included in this requirement. 

 

The distance required for a driver traveling at the design speed to bring a vehicle to a complete stop 

after an object on the road becomes visible is the minimum stopping sight distance. Stopping sight 

distance is a sum of two distances: braking reaction distance (the time it takes for a driver to react 

after seeing an object and start braking) and braking distance (the time it takes to bring a vehicle to a 

stop).  Stopping distances on upgrades are shorter and downgrades are longer.   Stopping sight 

distances for variance speeds can be calculated with the following formula, or Table 2, whichever is 

greater. 

 

 

Ds =  1.45 Vt + ὠόȾσπ (f + g) 

Where: 

               

Ds = stopping site distance 

V = Speed in mph 

t =reaction time (constant) 

= 2.5 seconds 

f = coefficient of sliding friction 

g = grade, in percent 

Coefficient of Friction 

 

Design Speed (mph) F* 

30-40 .24 

40-50 .22 

50-60 .21 

60-70 .20 

 

* Assume snow-packed conditions 
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231.2 Passing Sight Distance 

 

Two-land roads should provide adequate passing zones.  The passing zone shall be designed based on the 

passing sight distance which is the minimum sight distance that is required for the driver of one vehicle 

to safely pass another without interfering with oncoming traffic.  Minimum passing sight distances are 

provided in Table 3. 

 

Table 3 

Stopping and Passing Sight Distance 

 

Design Speed Stopping Sight Distance Passing Sight Distance 

15 100 500 

20 150 700 

25 200 900 

30 250 1100 

35 300 1300 

40 400 1500 

45 500 1650 

50 600 1800 

55 700 1950 

 

 

 

231.3 Stopping Sight Distance on Horizontal Curves 

 

Stopping sight distances on a horizontal curve should be obtained from Figure 1. 
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231 .4 Curvature  

 

Table 4 provides the minimum centerline radius for specific design speeds.  Sight distance factors are 

not taken into consideration, so if possible the minimum values should be exceeded. 

 

Design speeds and curve radii should be kept consistent. If  changes in the design speed are required, 

the design speed between successive curves shall not change by more than 10 mph. A low speed curve 

is prohibited at the end of a long tangent, where high approach speeds are anticipated.  Compound 

curves should be avoided. Reverse curves without a tangent section between the end of curvature of the 

first curve and the beginning of curvature of the second curve shall only be allowed where design 

speeds are less than 25 mph. Reverse curves shall provide 

the minimum tangent length provided in Table 4. 

 

Table 4 

Minimum Radius 

 

Design Speed Minimum Curvature Radius Minimum Tangent Lengths 

15 75 50 

20 125 75 

25 175 100 

30 250 150 

35 375 200 

40 550 250 

45 700 250 

50 850 250 

55 1200 250 
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231.5 Curve Widening 

 

Roadway curves shall be widening on the inside radius in accordance with the following 

formula: 

w = 1.5 V2 
R 

Where: 

           

V=mph 

R = curve radius 

 

231.6 Curb Returns 

 

Curb return  or pavement  rounding  shall be provided  at the intersection  of all roads 

and driveways.    The following minimum  radius  shall be used: 

 

Table 5 

Curb Return Radius 

 

Road Class Minimum Radius 

Arterial Road 35 

Collector Road 35 

Local Road 25 

Primitive Road 25 

 

 

Additional right-of-way  is required to provide  a minimum  clear distance  of 15 feet between 

the curb or edge of pavement  and the right-of-way   limit. 

 

 

232    Vertical  Alignment 

 

232.1 Minimum  Grade 

 

 

Minimum grade shall be 0.5 percent.   Exceptions to the minimum grade may be 

permitted provided  the pavement  is adequately  crowned  to drain the surface laterally. 

 

 

232.2 Maximum Grade 

 

 

Maximum grade for arterial and collector roads  shall be 6 percent.   Local roads shall 

be 7 percent, and ten percent  shall be the maximum  for primitive  roads. 

 

 

 

232.21 Exceptions:     Due to severe terrain conditions, exceptions to the maximum grade can be made 

for the following roadways. 
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Arterial and collector: 

7% for a maximum distance of 500 feet 

8% for a maximum distance of 200 feet 

 

Local roads: 

10% for a maximum distance of 500 feet 

 

Primitive Roads: 

12% for a maximum distance of 500 feet 

 

 

Conditions for this exception are as follows: 

1.                      The horizontal radius shall be greater than 1,500 feet. 

2. Grades shall not exceed 6 percent within 500 feet of either end of the 

roadway section with a steep grade. 

3.         Curves with a radius ofless than 600 feet shall not be within 500 feet of 

either end of the roadway section. 

4.          No intersections or access shall be allowed within the section. 

 

 

 

232.3 Vertical Curves 

 

These curves must be properly designed to provide adequate safety, stopping and passing sight 

distances, headlight distance, driver comfort and good drainage. The minimum length of a crest 

vertical curves is controlled by stopping sight distance. The minimum length for a sag and crest 

vertical curve is determined from the sag vertical curve or crest vertical curve components (Figures 2 

and 3). 

 

Long, flat, vertical curves are not allowed, since they may develop poor drainage. Vertical 

curves are not required if  the algebraic difference is grade is less than 3.0 percent. 

 

Superimposed vertical and horizontal curves must be property designed so the superelevations do not 

cause pavement distortions.  Sharp horizontal curves are not permitted at or near a pronounced summit 

or sag. 
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