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EXECUTIVE SUMMARY

The Kolb Road, Sabino Canyon Road to Sunrise Drive project (4KSCSD) is located in eastern Pima County, 
within Sections 17, 18 and 20 of Township 13 South, Range 15 East. The project lies entirely within the 
jurisdiction of unincorporated Pima County. Figure 1-1, on page 1, shows the project location. 
The project consists of widening approximately 1.9 miles of Kolb Road from an existing two-lane roadway to a 
three-lane (one through lane in each direction and a two-way left turn lane) roadway. At the south end, the project 
will tie into the Sabino Canyon Road/Kolb Road intersection, which was improved in 2000 (4TSCKR). The north 
end of the project will tie into the Sunrise Drive intersection, which was improved in 2009 (4SRCRA).

Design Year – 2040 
Estimated Construction Cost – $10,342,000
Funding - $16,027,000 (includes design and construction engineering, right-of-way, utilities, public art)
Funding Source – Federal (STP) Funds, Pima County Bonds and Tucson Water Contribution

Within the project limits, a length of 1.9 miles from Sabino Canyon Road to Sunrise Drive, Kolb Road has several 
operational deficiencies due to the lack of turning lanes for the many driveways and side streets, no paved 
shoulders for motorist or bicycle use, and limited facilities (pathways or sidewalks) for pedestrians. One segment 
of Kolb Road, from Territory Drive to Sunrise Drive experiences a higher than average crash rate due to shopping 
center access points. The proposed project is needed to increase safety and improve multi-modal connectivity to 
respond to these deficiencies that exist along Kolb Road. 
The purpose of this project is to improve operational conditions and safety through the addition of a center 12-
foot two-way left turn lane for motorists. The project will also improve safety and reduce delays by controlling 
access between Territory Drive and Sunrise Drive and providing a roundabout at the intersection of Territory 
Drive and Kolb Road. The project will also improve pedestrian mobility, with the addition of sidewalks or 
pathways and access ramps that meet ADA requirements, and bicycle mobility, through the inclusion of multi-use 
paved shoulders suitable for bicycle use. These improvements and features are consistent with the Northeast Area 
Arterial Study completed in February 2004 for the County by Catalina Engineering.
The design concept development process and alternatives analysis resulted in the following recommendations:

 Reconstruction of the roadway to provide a three lane (one 11-foot through lane in each direction and a 
12-foot two-way left turn lane) roadway with six-foot paved shoulders suitable for multiple uses 
including bicycle use and an automobile emergency area use in each direction 

 Addition of retaining walls as needed 

 Replacement of guardrails as needed 

 Construction of pedestrian facilities 

 Construction of drainage improvements (including channels, culverts, stormdrain catch basins and 
scuppers) 

 Reconstruction of the traffic signal at Kolb Road and Snyder Road 

 Addition of a single-lane roundabout at Kolb Road and Territory Drive 

 Mitigation of speed in the northbound transition from two lanes to one lane by
o narrowing of lanes through the addition of a buffered bicycle lane
o shortening roadway taper lengths to current County standards

 Addition or improvement of street lighting 
o from Sunrise Drive to Territory Drive 
o at the Kolb Road and Snyder Road intersection 
o at the Rural Metro Fire Station 

 Addition of landscape features, including restorative plantings and irrigation 

 Evaluation of noise mitigation 

 Evaluation of geotechnical conditions 

 Potholing for utilities 

 Relocation of utilities as needed
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CHAPTER 1 

PROJECT OVERVIEW 

The Kolb Road, Sabino Canyon Road to Sunrise Drive project (4KSCSD) is located in eastern Pima County, 
within Sections 17, 18 and 20 of Township 13 South, Range 15 East. The project lies within the jurisdiction of 
unincorporated Pima County. Figure 1-1 shows the project location.  

 

 
Figure 1-1 – Project Location 

 

The project consists of widening Kolb Road from two to three lanes between the intersections of Sabino Canyon 
Road and Sunrise Drive. The project will also include the addition of multi-use paved shoulders suitable for 
bicycle use, sidewalks or pathways for pedestrian use and improvements to drainage. Restorative landscape will 
also be included in the project.  

The project is programmed in the PAG 2018-2022 TIP. The TIP ID for this project is 787.00, with funding as 
follows: 

 PC Bonds (Design)  $2,966,000 
 PC Bonds (Construction) $4,061,000 
 STP (Construction) $8,500,000 

 Total $15,527,000 
 

An additional $500,000 contribution from Tucson Water is anticipated bringing the total funding to $16,027,000. 
The project is anticipated to begin construction in Fiscal Year 2019. 

Within the project limits, a length of 1.9 miles from Sabino Canyon Road to Sunrise Drive, Kolb Road has several 
operational deficiencies due to the lack of turning lanes for the many driveways and side streets, no paved 
shoulders for motorist or bicycle use, and limited facilities (pathways or sidewalks) for pedestrians. One segment 
of Kolb Road, from Territory Drive to Sunrise Drive experiences a higher than average crash rate due to shopping 
center access points. The proposed project is needed to increase safety and improve multi-modal connectivity to 
respond to these deficiencies that exist along Kolb Road.  

The purpose of this project is to improve operational conditions and safety through the addition of a center 12-foot 
two-way left turn lane for motorists. The project will also improve safety and reduce delays by controlling access 
between Territory Drive and Sunrise Drive and providing a roundabout at the intersection of Territory Drive and 
Kolb Road. The project will also improve pedestrian mobility, with the addition of sidewalks or pathways and 
access ramps that meet ADA requirements; and bicycle mobility, through the inclusion of multi-use paved 
shoulders suitable for bicycle use. These improvements and features are consistent with the Northeast Area 
Arterial Study completed in February 2004 for the County by Catalina Engineering.  
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CHAPTER 2 

PROJECT DESCRIPTION 

2.1 Project Type, Termini, and Length 

This project consists of the widening of the approximately 1.9 miles of Kolb Road between Sabino Canyon Road 
and Sunrise Drive. The project will widen the existing two lanes to three lanes, and include multi-use paved 
shoulders suitable for bicycle use, pedestrian facilities, drainage and restorative landscape. The project is located 
in eastern Pima County, in the Northeast corner of the Tucson Metropolitan Area. Figure 1-1 shows the project 
location.  

2.2 Design and Posted Speeds 

The design speed for Kolb Road will be 40 mph, with a posted speed of 35 mph. 

2.3 Nominal Right-of-Way Width 

Kolb Road ROW varies in width; however, it is generally 90 feet wide. A 35-foot-wide utility and setback 
easement exists on the east and west sides of Kolb Road for the majority of the corridor south of Snyder Road. 
North of Snyder Road, there is an existing 35-foot-wide utility setback and slope easement on the east and west 
sides of Kolb Road for the majority of the corridor. North of Territory Drive, the ROW width is 150 feet. At the 
south end of the of the project, the Kolb Road ROW width is 150 feet, tapering to 90 feet in width near Clayridge 
Drive. 

The existing ROW along Snyder Road varies between 90 and 145 feet wide to the west of the intersection with 
Kolb Road and is 150 feet wide to the east of Kolb Road. 

No additional new ROW is anticipated as part of the proposed project. 

2.4 Roadway Section 

The proposed project roadway section will include a three-lane roadway (two lanes in each direction) with a two-
way left turn lane, multi-use paved shoulders suitable for bicycle use and pedestrian facilities. Appendix A-1 
shows the proposed typical cross sections for the project. 

2.5 Drainage Improvements 

Fifteen cross culverts exist which convey stormwater runoff from west to east under Kolb Road. Another nine 
culverts are located beneath driveways and cross streets which convey flows to the north or south parallel to Kolb 
Road, or from west to east parallel to Snyder Road. The size of these crossings range from a single barrel 24-inch 
culvert to a fourteen barrel 10’x7’ RCBC. The material type for the circular culverts are either CMP or RCP. At 
grade crossings exist near Stations 110+00 and 112+50 and outfall onto private property on the east side of Kolb 
Road. All other locations where concentrated flows reach Kolb Road are conveyed along the west side of Kolb 
Road until reaching a culvert crossing. To alleviate at grade crossings, roadside channels will be utilized to convey 
the flows to the existing cross culvert location near Station 111+00, which discharges onto the Quail Canyon 
Homeowners Association property currently used for drainage.  

Eleven of the existing culverts, including cross culverts and driveway culverts, are inadequately sized to convey 
the 100-year storm event peak discharge without overtopping onto Kolb Road. Overtopping flows continue to be 
conveyed downstream across either Kolb Road or the driveway and continue to flow in the same direction. 
Proposed improvements generally replace CMP with RCP except at two locations where extensions are provided.  
Improved culverts will provide 100-year capacity under the Kolb Road and its driveways. Existing and proposed 
culvert locations are summarized in Table 2-1, reflecting culvert sizes and material types. All culvert inlet and 
outlets will be evaluated for erosion potential and protection provided where necessary. 

Roadside channels will be provided to capture and convey flows to nearby crossings where none currently exist to 
prevent offsite runoff from flowing within the roadway. All channels will be evaluated for erosion potential and 
protection provided where necessary.  

Ventana Canyon Wash is located just south of the project limits and was recently upsized as part of the Sabino 
Canyon Road (4TSCKR) intersection improvements such that 100-year conveyance is provided beneath Kolb 
Road in the existing fourteen barrel 10’x7’ box culvert. No improvements are proposed at the Ventana Canyon 
Wash culvert crossing. 

Curb and sidewalk or pathways are proposed along much of the project. As a result, stormwater runoff must be 
captured and conveyed off the roadway at locations where spread limits are exceeded and at superelevation 
transitions and low points in the roadway profile. A combination of scuppers and catch basins with storm drain 
pipe are proposed along the roadway and outfall to either roadside channels or to nearby cross culverts and to 
prevent concentrated discharges onto private properties. 

Table 2-1 – Existing and Proposed Culvert Sizes and Material Types 

Station Existing Culvert Proposed Culvert Culvert Location 

57+75 1-24" RCP 1-30" RCP 

Driveway West Side of Kolb Road 

(New pipe is part of storm drain 

system) 

59+00 1-24" RCP 1-24" RCP 

Driveway West Side of Kolb Road 

(New pipe is part of storm drain 

system) 

61+00 N/A 1-24” RCP 

Clayridge Drive 

(New pipe is part of storm drain 

system) 

70+00 2-36" CMP 1-10'x4' RCBC Gambel Circle 

74+00 N/A 2-6’x3’ RCBC Pintail Drive 

80+45 3-48" CMP 3-48" RCP Kolb Road 

86+52 1-24" CMP 1-24" RCP Kolb Road 

90+00 2-24” CMP Pipe ext. (Upstream) Kolb Road 

100+50 1-36" CMP 1-36" RCP Kolb Road 

107+25 2-24” CMP Pipe Ext (upstream) Kolb Road 

111+00 1-36" CMP 3-24" RCP Kolb Road 

114+00 1-36" CMP 1-36" RCP Kolb Road 

115+60 N/A 1-19"x30" HERCP Driveway West Side of Kolb Road 

116+68 N/A 1-19"x30" HERCP Driveway West Side of Kolb Road 

117+50 1-36" CMP 1-36" RCP Rainbow Canyon Drive 

118+00 1-36" CMP 1-36" RCP Kolb Road 

119+38 N/A 1-19"x30" HERCP Driveway West Side of Kolb Road 

120+51 N/A 1-24" RCP Driveway West Side of Kolb Road 

123+00 1-24" CMP 1-24" RCP Kolb Road 

127+00 1-36" CMP 1-24" RCP Kolb Road 

129+50 2-24" CMP 2-24" RCP Kolb Road 

131+20 2-24" CMP 2-24" RCP Kolb Road 

133+50 1-24" CMP 1-24" RCP Kolb Road 

135+00 1-24" CMP 2-30" RCP Driveway East Side of Kolb Road 
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Station Existing Culvert Proposed Culvert Culvert Location 

138+25 N/A 1-24” RCP 

Driveway East Side of Kolb Road 

(New pipe is part of storm drain 

system) 

144+25 2-30” CMP Remain in Place Driveway West Side of Kolb Road 

147+27 2-42” RCP Remain in Place Kolb Road 

150+00 3-36" CMP Pipe ext. (upstream)  Kolb Road 

151+00 2-30" RCP 2-30” RCP Driveway West Side of Kolb Road 

51+50 1-30" CMP 1-19”x30” HERCP Driveway North Side of Snyder Road 

 

2.6 Utility Impacts 

There are numerous utilities running through the project corridor, including sanitary sewer, cable, gas, electric, 
telephone, water, fiber optic cable and private landscaping irrigation. Most utilities fall within the existing 
roadway ROW or adjacent utility easements, and as a result may fall within the proposed roadway prism. 
Southwest Gas has noted conflicts and has indicated that they will replace their lines within the project limits. 
CenturyLink has indicated potential conflicts with the proposed improvements throughout the corridor. 
CenturyLink will relocate facilities when confirmed that they are in conflict. Tucson Water facilities are 
anticipated to be in conflict with drainage structures. Utilities will be potholed at potential conflict points to 
determine if relocations will be necessary. Other utility impacts may arise as the conflicts with drainage and 
roadway elements are assessed during final design. 

2.7 Access Control 

Access to Kolb Road will be controlled by Pima County permit. No changes to this access control are anticipated 
as part of the proposed project. 

2.8 Proposed Striping, Marking and Signing 

Proposed pavement markings and signing will follow the PCDOT and City of Tucson Department of 
Transportation Pavement Marking Design Manual (Second Edition, August 2008), the PCDOT and City of 
Tucson Department of Transportation Signing Manual (2002) and the MUTCD (FHWA, 2009 Edition). 
Roundabout pavement markings and signing will follow the Roundabouts: An Informational Guide (NCHRP 
Report 672, Second Edition) guidelines. 

2.9 Signalization and Lighting 

There are three existing traffic signals within the project limits, found at the intersections of Kolb Road and 
Sabino Canyon, Kolb Road and Snyder, and Kolb Road and Sunrise Drive. The signals at Sabino Canyon Road 
and Sunrise Drive will not be altered due to the project. The signal at Kolb Road and Snyder Road will be 
modified to fit the proposed geometry and intersection improvements. 

The recommended improvements to existing lighting in this project are as follows: 

Kolb Road from Sunrise Drive to Territory Drive  

New light poles with LED luminaires are proposed to be added to illuminate the roadway and proposed 
roundabout at the intersection of Kolb Road and Territory Drive. Poles will be in a staggered arrangement, and 
pole spacing will vary from 120 feet, where the road is 89 feet wide, to 240 feet, where the road is 36 feet wide. 

Kolb Road and Snyder Road Intersection 

Replace the 250W HPS luminaires on the signal poles with LED luminaires. Consider adding approach lighting 
by putting a smaller LED luminaire on a light pole on each leg of the intersection, to aid adaptation of drivers’ 
vision.  

Kolb Road at the Rural Metro Fire Station 

Consider adding LED luminaires on two light poles, one on each side of the fire station driveway. As an 
alternative, consider adding LED luminaires on two HAWK-style fire station flasher poles. 

 
Existing Kolb Road at Snyder Road 

 

2.10 Landscape 

Landscape improvements for this project will consist of irrigated plantings, non-irrigated cacti, seeding with a 
native plant seed mix and inorganic groundcover. These improvements are based on Appendix 4D of the ESR 
Design Guidelines. Landscape improvements are done for the purpose of native plant mitigation, screening, slope 
revegetation and/or stabilization and viewshed enhancement. 

Protected native plants within the ROW have been inventoried and mitigation calculations have been performed. 
These calculations will be updated when the limits of disturbance have been finalized. Mitigation plantings will be 
installed strategically to screen views to the roadway from adjacent residences and enhance significant views of 
the mountains to the north and south. 

The landscape palette will include mitigation species, native plant species observed to grow within or near the site 
and drought tolerant species chosen to complement existing private landscapes along the corridor. The project 
team will coordinate with the Pima County Native Plant Nursery to salvage cacti within the disturbance limits. 
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Significant areas of cut slopes are anticipated on the western side of the roadway and slope revegetation will be an 
important feature of the landscape improvements. The project team will coordinate efforts to employ proven slope 
revegetation and/or stabilization strategies as needed to ensure timely and aesthetically pleasing results.  

In coordination with the Pima County Landscape Architect, all buffelgrass and other invasive plants will be 
eradicated prior to utility relocation work and roadway construction. Locations of known buffelgrass plants have 
been documented and have been provided to the Pima County Landscape Architect. 

2.11 Public Art 

The County has selected Robin Riley as the project artist to complete the public art component of this project. The 
artist will attend the upcoming Public Open House to receive input on artwork for the project. The design team 
will coordinate with the artist during the development of the project construction documents to incorporate the 
artwork into the plans.  

2.12 Intersection Improvements 

The intersection of Kolb Road and Snyder Road will be modified to fit the new roadway geometry; however, the 
function of the intersection will remain as existing with one lane and a left turn lane in each direction on Kolb 
Road and one combined through/turn lane in each direction on Snyder Road. Based on the projected volumes, a 
northbound right turn lane is warranted at the Kolb Road and Snyder Road intersection. However, there are 
geometric and physical constraints that prohibit the inclusion of a fully developed, standard right turn lane. Traffic 
analyses show that the intersection will operate efficiently with or without the right turn lane (see Chapter 4). 

To potentially help improve safety in the area between Territory Drive and Sunrise Drive, the following 
improvements are proposed:  

• Paved shoulders will be improved by widening.  

• Street lighting will be added throughout this segment to improve nighttime visibility.  

• A right turn lane and separated bike lane will be provided into the main shopping center driveway (west 
side) to further delineate traffic ingress and egress at this location.  

• The shopping center driveway (west side) access will be restricted to right-in, right-out only; with a raised 
pork chop median to prohibit left turn movements out of the driveway and to eliminate the left turn 
conflicts with northbound through traffic on Kolb Road. Drivers wishing to travel north will likely divert 
to Territory Drive; however, they can also access Sunrise Drive directly. The southern driveway to the 
businesses on the east side of Kolb Road will operate with a right-in, right-out, left-out configuration.  

• The raised median on Kolb Road will be extended past the shopping center driveways to a single-lane 
roundabout constructed at the intersection of Kolb Road and Territory Drive. The roundabout is proposed 
based on an anticipated increase in traffic volumes on Territory Drive, which will likely create the need 
(warrant) for a traffic signal in the future; however, because of the proximity to the signalized intersection 
of Kolb Road and Sunrise Drive (800 feet north), construction of a traffic signal is not recommended. The 
roundabout will also slow traffic through the area, and could act as a visual separation between the 
commercial area near Sunrise Drive and the residential areas to the south. 

2.13 Safety Upgrades 

There are several safety improvements planned as part of the proposed project. A key goal of the project is to 
improve operational conditions and safety through the additions of a center two-way left turn lane for motorists, 
paved shoulders suitable for multiple uses including bicycle use and an automobile emergency area, and sidewalk 
or pathways for pedestrian use. In addition, the Kolb Road segment between Territory Drive and Sunrise Drive 
has a crash rate three times higher than the County’s average rate (see discussion in Chapter 4). This will be 

mitigated by implementing the improvements discussed in Section 2.12. As discussed in Section 4.2, the 
northbound 85th percentile speed is approximately 46.2 mph. In order to mitigate the speeds in the transition area 
from two northbound lanes to one lane north of Sabino Canyon Drive, side friction will be added and the roadway 
will be updated to current county standards by narrowing the lanes, adding a buffered bicycle lane and shortening 
the roadway taper lengths. Finally, existing guardrail within the project limits will be replaced with new where 
necessary, and the new guardrail will be designed and specified to meet the latest guidance and standards from the 
Manual for Assessing Safety Hardware (AASHTO, 2nd Edition, 2016). 
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CHAPTER 3 

PROJECT AREA CHARACTERISTICS  

3.1 Surrounding Topography and Terrain 

Kolb Road skirts the lower slopes of a prominent foothill landform throughout most of the corridor and the terrain 
in the project area generally slopes from northeast to southwest towards Ventana Canyon Wash. The high point is 
at the northwest portion of the project at Sunrise Drive. The low point is at the southern end of the project at 
Ventana Canyon Wash. Intermediate high points are located just north of the intersection of Kolb Road and 
Snyder Road and at the intersection of Kolb Road and Gate Ridge Road.  

3.2 Existing Roadway 

The existing intersection of Kolb Road and Sabino Canyon Road consists of two through lanes and a left turn lane 
in the southbound direction and two through lanes and a u-turn lane in the northbound direction. Sabino Canyon 
Road has one right turn lane in the northbound direction, where Sabino Canyon Road forks away from Kolb Road. 
Sabino Canyon Road consists of two left turn lanes and one right turn lane in the westbound direction.  

North of the Kolb Road and Sabino Canyon Road intersection, Kolb Road transitions from four lanes to two lanes. 
There is one left turn bay in the northbound direction onto Little Savannah Lane. The section of Kolb Road 
between Sabino Canyon Road and Snyder Road has no shoulder once the transition is complete.  

The existing intersection of Kolb Road and Snyder Road consists of one through lane in the north and south 
directions, and one combined through/turn lane in the east and west directions. There are also left turn lanes in the 
north and south directions.  

The existing intersection of Kolb Road and Sunrise Drive consists of one through lane, one left turn lane, one right 
turn lane, and one bicycle lane in each of the four directions. 

The posted speed limit is 35 mph. 

There are existing weight restrictions on Kolb Road, signed as follows: 

• Sabino Canyon to Snyder Road – No thru commercial vehicles over 18 tons (36,000 lbs) 

• Northbound Snyder Road to Sunrise Drive – No thru commercial vehicles over 9 tons (18,000 lbs) 

• Southbound Snyder Road to Sunrise Drive – No thru commercial vehicles over 6 tons (12,000 lbs) 

There is no backup documentation provided in the ordinances pertaining to the weight restrictions; however, the 
Pima County Board of Supervisors provided “in the interest of public safety” as reason for the weight restrictions. 

3.3 Roadway Geometric Deficiencies 

Historical plans and records for the existing geometrics for Kolb Road are either limited or non-existent. As a 
result, an effort was made to recreate the existing roadway centerline using the collected field survey data. This 
exercise revealed that the majority of the horizontal curves for the existing roadway do not meet current AASHTO 
standards with respect to superelevation rates. 

3.4 Other Existing Roadway Features 

The project area is fully developed and consists primarily of privately owned single family residential homes east 
and west of Kolb Road. There are multi-family residential units located east of Kolb Road, north and south of 
Snyder Road and east of Kolb Road as it approaches Sunrise Drive. There are also businesses at the north end of 
the project as Kolb Road approaches Sunrise Drive. At the south end of the project, there is a fire station (Rural 
Metro Fire Station 73) east of Kolb Road near Cripple Creek Drive. The numerous intersecting streets, residential 
and commercial driveways result in more than 50 access points directly to Kolb Road between Sunrise Drive and 
Sabino Canyon Road. 

 
Rural Metro Fire Station 73 

 

3.5 Existing Right-of-Way 

Kolb Road ROW varies in width; however, it is generally 90 feet wide. An existing 35-foot-wide utility and 
setback easement is on the east and west sides of Kolb Road for the majority of the corridor south of Snyder Road. 
North of Snyder Road, there is an existing 35-foot-wide utility setback and slope easement on the east and west 
sides of Kolb Road for the majority of the corridor. North of Territory Drive, the ROW width is 150 feet. At the 
south end of the of the project, the Kolb Road ROW width is 150 feet, tapering to 90 feet in width near Clayridge 
Drive. 

The existing ROW along Snyder Road varies between 90 and 145 feet wide to the west of the intersection with 
Kolb Road and is 150 feet wide to the east of Kolb Road. Refer to Appendix A-1 for existing ROW and easement 
boundaries.  

3.6 Drainage Characteristics, Structures and Known Drainage Problems 

Stormwater runoff generally originates along the hillsides west of Kolb Road and is conveyed as sheet flow down 
the slopes. As runoff approaches the roadway, at a few locations, incised channels have formed perpendicular to 
and along the roadway, which direct flows to nearby cross culverts. Two at grade crossings exist which discharge 
onto private property near Stations 110+00 and 112+50. Flows will be collected and conveyed to an existing cross 
culvert located between them that discharges onto Quail Canyon Homeowners Association property. 

Near the Arboretum Apartment complex, significant sheet flow off the hillsides north and south of the Snyder 
Road intersection occurs and is conveyed along the shoulder to nearby cross culverts. The flows in this area are 
subject to breaking over the roadway and subsequently flow along the east side of the road. Ultimately, any break 
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over flows will reach the same location on the east side of the road as they would have if the flows had remained 
on the west side and had reached the nearest cross culvert. A particular culvert crossing of interest in this area, 
located near Station 90+00, outfalls within the apartment complex. The Kolb Road crossing consists of 2-24” 
CMPs that appear to extend to a junction structure, identified by a standpipe on Arboretum property, and outfall in 
a landscaped area to the east. The outfall pipes are partially full of sediment, though should be able to convey the 
peak 100-year discharge given the available head difference between the inlet and outlet. Peak flows and drainage 
area shown on the Arboretum Development Plan are similar to the peak flows calculated for this culvert crossing, 
though the flows calculated for the culvert crossing do not include any stormwater runoff from the apartment 
complex itself. Additionally, one of the two pipes crossing Kolb Road appears to be intentionally and completely 
blocked at the inlet. Regardless of potential conflicting discharges and drainage areas shown on plans, the 
historical flow path is proposed to be maintained pending further discussions with the County. 

All stormwater runoff is ultimately conveyed to the Ventana Canyon Wash. The Ventana Canyon Wash flows in a 
southwesterly direction, crossing under Kolb Road just south of the project limits via a 14 cell box culvert. 

Existing cross culverts are primarily corrugated metal pipe and generally in good shape, free of debris and do not 
have significant sediment deposition. A few crossings however, are damaged or have had significant sediment 
deposition, limiting their capacity. 

 
Existing Culvert Sedimentation 

The Ventana Canyon Wash parallels the corridor to the east of Kolb Road, outside of the defined project area and 
passes under Kolb Road thru an existing 14 barrel 10-foot x 7-foot RCBC. North of this box culvert and within the 
project area, there are an additional 14 culvert crossings under Kolb Road and four driveway/side street crossings. 
Existing pipe sizes range from single barrel 24-inch to three barrel 48-inch culverts. Eleven of the existing 

culverts are unable to convey the 100-year design storm peak discharge beneath the road and will overtop, spilling 
across the roadway or resulting in flows along the roadway. 

Erosion and rills can be seen throughout the project on the steep slopes on the west side of Kolb Road, along the 
roadway where stormwater is flowing in the shoulder and on the east side of the roadway where flows cross over 
Kolb Road. Eroded slopes results in sediment deposition along the roadway, on private property and within 
culverts. Homeowners experiencing erosion or depositions of sediment on the property perform their own 
maintenance and have provided rock riprap in an attempt to prevent further erosion and redirect flows away from 
their residences. 

The majority of the cross culverts within the project limits outfall onto private property where no significant or 
engineered channels exist. 

 
Existing Erosion 

3.7 Signalization and Lighting 

There are three traffic signals located within the project limits. The signals are located at the intersections of Kolb 
Road and Sabino Road, Kolb Road and Snyder Road, and Kolb Road and Sunrise Drive.  

There is no street lighting along this segment of Kolb Road except for the safety lighting at the signalized 
intersections listed above and at the unsignalized intersection with Territory Drive.  

3.8 Existing Utilities 

Existing utilities that can be found within the Kolb Road corridor include sanitary sewer, cable, gas, electric, 
telephone, water, fiber optic cable and landscaping irrigation. Most utilities fall within the existing roadway ROW 
or adjacent utility easements, and as a result may fall within the proposed roadway prism. Utility companies 
located within the project limits are as follows:  
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• CenturyLink  

• Comcast  

• Cox Communications  

• Level 3  

• PCRWRD  

• Southwest Gas  

• Tucson Electric Power  

• Tucson Water  

3.9 Existing Vegetation and Landscape 

The project area is located in the foothills of the Santa Catalina Mountains and lies within the Arizona Upland 
Subdivision of Sonoran Desertscrub. The predominant native tree is foothills palo verde (Parkinsonia 

microphylla) representing 60% of the native plants species inventoried within the ROW. Other tree species 
present include whitethorn acacia (Acacia constricta), blue palo verde (Parkinsonia florida) and velvet mesquite 
(Prosopis velutina). Cacti species present include saguaro (Carnegiea gigantea), and several types of cholla 
(Cylindropuntia spp.). Ocotillo (Fouquieria splendens) is also present. 

Predominant subshrubs include fairy duster (Calliandra eriophylla), brittlebush (Encelia farinosa) and triangle-
leaf bursage (Ambrosia deltoidea). Much of the ROW crosses sloped land that drains quickly; consequently, the 
vegetation in drainages is not significantly different in species composition and density than surrounding upland. 
Invasive species, predominantly, buffelgrass (Pennisetum ciliare) are present within the ROW. 

Present within the project limits are significant areas of existing native vegetation.  The only areas of constructed 
landscape are irrigated landscape improvements associated with private development. These are present in the 
right-of-way in several locations. These are associated with commercial development or residential entry 
monuments and include plantings, irrigation, boulders and decorative rock. Grouted riprap slopes and landscape 
lighting are also present in limited locations. 

Guardrail and retaining walls are present along portions of the eastern ROW where the shoulder slopes away from 
the roadway. The retaining walls are constructed of a variety of materials including stucco finished CMU block, 
stacked rock and grouted riprap. Several private residences immediately adjacent to the eastern ROW have planted 
screening vegetation. The predominant species used for screening is oleander (Nerium oleander), a non-native 
species that is often classified as invasive. 

 

 
Existing Vegetation and Landscape 

 

3.10 Biological Resources 

The project is located within the foothill terrain descending the southern bajada of the Santa Catalina Mountains in 
the northeastern Tucson Basin. The project limits descend between approximately 2,750 feet elevation at Sunrise 
Drive at its northern end to approximately 2,560 feet at Sabino Canyon Road. Ventana Canyon Wash, an 
ephemeral drainage roughly parallels the project limits to the east, then crosses Kolb Road immediately north of 
Sabino Canyon Road before reaching Tanque Verde Creek about 1.5 miles to south. Within two miles east of the 
project lies Sabino Creek which issues from Santa Catalina Mountain as Sabino Canyon to join Tanque Verde 
Creek.  

Trees and vegetation that support nesting habitats for birds protected under the MBTA will be affected by 
construction. As such, tree and vegetation removals will be completed during the non-breeding season (estimated 
as September 1 – February 28) which will avoid disturbance of migratory bird species. No nests were observed 
during the biological survey. Desert tortoises have the potential to occur in the project area, so mitigation 
measures for the contractor and Pima County will be included in the BE. There are RRH areas that cross the 
project limits. Construction within these areas will be mitigated according to the ESR Design Guidelines, 
Appendix 4D, Step 3. 

3.11 Archaeological and Historic Resources 

Record searches showed that no cultural resources had been previously recorded in the project area. Searches of 
Pima County Assessor online records indicated that most plats adjacent to the project area were not approved for 
development until the late 20th or early 21st centuries (the earliest plat approval date was 1979). These plats were 
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therefore not evaluated for historic architectural resources. Parcel information was similarly available for plats 
absent from online records. A record search of these parcels indicated that two parcels held buildings with 
construction dates prior to 1972. 4045 N. Sabino Canyon Road includes buildings with a construction date of 
1956, and 7225 E. Little Savannah Lane includes buildings with a construction date of 1941. Although these 
buildings are on parcels adjacent to the project area, the buildings themselves are outside the APE by at least 100 
feet. Therefore, these properties were not evaluated for their NRHP eligibility. 

3.12 Visual Resources 

Kolb Road is designated as a Scenic Route as part of the Pima County Scenic Routes Plan. Since the route is 
designated as a scenic route, a Visual Impact Assessment has been conducted using FHWA-HEP-15-019, 
Guidelines for the Visual Impact Assessment of Highway Projects (January 2015), with modifications as 
established by the Pima County Department of Transportation. Some of the principal findings of this assessment 
include: 

• The views of the Santa Catalina Mountains are prominent and dramatic and contribute positively to the 
visual resources of the corridor. 

• There are mountain views to the south, but these are much less dramatic than the views to the north due to 
the distance to the visible mountain ranges. 

• Native vegetation in close proximity to the existing roadway and on hillsides east and west of the corridor 
enhances the visual character of the existing roadway. 

• There are a range of edge conditions along the corridor resulting from driveways, walls, screen plantings, 
and other constructed features along the edge of the right-of-way. These features are disparate in their 
visual character without a unifying theme. 

• Views of the roadway from vantage points adjacent to the right-of-way are variable. Some residences are 
close to the roadway with very little visual screening. In other locations, there screening between the 
roadway and adjacent properties is provided as a result of native vegetation, constructed landscape 
plantings, and topography. 

3.13 Existing Land Use 

The land uses within the study area are primarily residential: single family subdivisions, single family homes on 
one- to five-acre lots, and multiple family buildings. Apartment complexes are located at the southeast corner of 
the Sunrise Drive and Kolb Road intersection and east of Kolb Road at its intersection with Snyder Road. Vacant 
residential sites located along Gate Ridge Road will have access to Kolb Road from Gate Ridge Road.  

Commercial land use also occurs within the project limits. Bashas’ grocery store anchors a group of retail stores 
and restaurants on the southwest corner of the Kolb Road and Sunrise Drive intersection. A second group of retail 
stores is located on the southeast corner of the same intersection. One four-acre commercial site located west of 
Kolb Road and south of Territory Drive has been developed. Rural Metro Fire Station 73 is located across from 
Cripple Creek Drive.  

3.14 Future Land Use 

The majority of the land in the northeast part of the Tucson metro area is already developed. There are no major 
developments planned in the project limits. 

3.15 Current Zoning 

The Pima County Zoning Map shown in Figure 3-1 includes the following land uses and zoning codes: 

• CR-1, Single Residence, Single-family residence 

• CB-1, Local Business, Indoor retail, residential 

• TR, Transitional, High density residential, office and some commercial uses 

• SR, Suburban Ranch, Low density rural residential 

Most of the existing zoning is Single Residence (CR-1), with some Suburban Ranch (SR) at the northern and 
southern ends of the study area. The east side of the intersection of Kolb Road with Snyder Road and the 
intersection of Kolb Road with Sunrise Drive are zoned for Local Business Zone (CB-1) and Transitional (TR). 

 

 
Figure 3-1 – Pima County Zoning Map 
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3.16 Proposed Developments and Traffic Generators 

The majority of the land in the northeast part of the Tucson metro area is already developed and there are no major 
proposed developments in the project area; however, it is reasonable to assume that residual development, 
combined with the economic recovery and an improved roadway will result in small increases in traffic volumes. 
For additional information, please refer to the traffic report for this project. 

3.17 Potentially Affected Community Facilities 

St. Alban’s Episcopal Church, Preschool and Kindergarten is located approximately 0.4 miles south of the 
intersection of Kolb Road and Sabino Canyon Road. Ventana Vista Elementary School is located approximately 
0.9 miles north of the intersection of Kolb Road and Sunrise Drive. No impacts to either of these facilities are 
anticipated since they are located outside of the construction limits. 

Rural Metro Fire Department’s Station 73 is directly adjacent to Kolb Road, near the intersection of Cripple Creek 
Drive. Close coordination with the Rural Metro Fire Station will occur during construction to ensure 24/7 access. 

3.18 Public Lands within the Project Area 

Public lands adjacent to the Kolb Road project include nine parcels adjacent to Kolb Road owned by Pima 
County, totaling approximately 5.03 acres, and detailed as follows: 

• 114170890: approx. .52 acres 

• 114170900: approx. .82 acres 

• 114171030: approx. .59 acres 

• 114171230: approx. .56 acres 

• 114130740: approx. .53 acres 

• 114130730: approx. .58 acres 

• 114130720: approx. .56 acres 

• 114130710: approx. .46 acres 

• 114130700: approx. .42 acres 

3.19 Tribal Lands 

There are no tribal lands within the project area. 

3.20 Intergovernmental and Development Agreements 

There are no known intergovernmental or development agreements anticipated for this project. 

  

CHAPTER 4 

TRAFFIC AND CRASH DATA 

4.1 Source of Data 

The primary source of data is the Kolb Road, Sabino Canyon Road to Sunrise Drive Final Traffic Engineering 

Report (Psomas, May 2017) prepared as part of this project. Additional sources of traffic data referenced in the 
Traffic Engineering Report include: 

• Major Streets Plan (Pima County, 2015) 

• Scenic Routes Plan (Pima County, 2015) 

• 2013 Quality/Level of Service Handbook (Florida Department of Transportation, 2013) 

• Highway Safety Manual (AASHTO, 2010) 

• Pima County Subdivision and Development Street Standards (Pima County, April 2005) 

Pima County provided traffic volume counts for the project area in October 2016. Additional driveway counts 
were collected by Pima County for this project in March 2017. A speed survey was conducted by Psomas. 

4.2 Existing Conditions 

Traffic Volumes and Level of Service 

Figure 4-1 shows the existing traffic volumes at the study intersections as well as the existing daily volumes in the 
project area. As seen in the figure, Kolb Road currently carries approximately 11,750 vehicles per day north of 
Snyder Road and approximately 12,600 vehicles per day south of Snyder Road. Daily volumes on Snyder Road 
and Territory Drive are significantly lower. 

Under existing conditions, all three signalized intersections currently are operating at LOS C or better during both 
peak hours. Further, all movements at all four study intersections are operating at LOS D or better in the AM peak 
hour and at LOS C or better in the PM peak hour. Most of the movements are operating at LOS B or better. 
Intersection LOS and segment LOS are also depicted in Figure 4-1. Note that all roadway segments currently 
operate at LOS D or better. 

Speed Survey 

A speed survey was conducted by Psomas to evaluate the prevailing driver speed behavior within the project area. 
Specifically, speed data was collected for northbound traffic on Kolb Road just north of Sabino Canyon Road. The 
results of the data collection are shown in Figure 4-2. As seen in the figure, the posted speed limit for Kolb Road 
throughout the project is 35 mph. According to the speed survey, the 85th percentile speed was 46.2 mph, with the 
median speed being 40.1 mph. Higher speeds were more common during low volume periods. 
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Figure 4-1 – Existing Traffic Volumes and LOS (2016) 

 
Figure 4-2 – Speed Survey Results 

 
Crash History 

Table 4-1 presents the crash data for major signalized intersections within the corridor for the most recent five 
year period (9/1/2011 to 8/31/2016). 
 

Table 4-1 – Crash Data for Major Signalized Intersections 

Intersection 

with Kolb Road 
Fatality 

Incapacitating 

Injury 

Non-

Incapacitating 

Injury 

Possible 

Injury 

Property 

Damage 

Only 

Total 

Sabino Canyon 
Road 

0 1 0 2 8 11 

Snyder Road 0 0 1 2 8 11 

Sunrise Drive 0 1 0 5 20 26 

 

Table 4-2 presents the crash data for major un-signalized intersections within the corridor for the most recent five 
year period (9/1/2011 to 8/31/216). 
 

Table 4-2 – Crash Data for Major Un-signalized Intersections 

Intersection 

with Kolb Road 
Fatality 

Incapacitating 

Injury 

Non-

Incapacitating 

Injury 

Possible 

Injury 

Property 

Damage 

Only 

Total 

Territory Drive 0 0 0 0 3 3 
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Table 4-3 presents the crash data for segments within the corridor for the most recent five year period (9/1/2011 to 
8/31/216). 
 

Table 4-3 – Crash Data for Segments 

Kolb Road 

Segment 
Fatality 

Incapacitating 

Injury 

Non-

Incapacitating 

Injury 

Possible 

Injury 

Property 

Damage 

Only 

Total 

Sabino Canyon Rd 
to Snyder Rd 

0 0 2 2 19 23 

Snyder Rd to 
Territory Dr 

0 1 1 1 5 8 

Territory Dr to 
Sunrise Dr 

0 0 1 3 7 11 

 

Most notably, of the 11 total crashes on Kolb Road between East Sunrise Drive and East Territory Drive, there 
were six crashes involving drivers exiting the shopping center on the west side of Kolb Road. At least four of the 
crashes involved drivers making a left turn out of the shopping center; one crash involved a right turn out of the 
shopping center, and the other is unclear from the data. Although this is a short segment, the crash rate is 
significantly (three times) higher than the County’s average rate for similar facilities. 
 
4.3 Future Traffic Volumes and Level of Service 

PAG maintains a travel demand model that estimates the future volumes for the Tucson metropolitan area. The 
latest model provides projections for the year 2045, and shows volumes of 13,600 vehicles per day for Kolb Road 
between Sabino Canyon Road and Snyder Road, and 10,900 vehicles per day for Kolb Road between Snyder 
Road and Sunrise Drive. These volumes represent annual average growth rates of -0.3% and 0.3% per year, 
respectively (see Table 4-4). Historic traffic volumes available from PAG are also shown in Figure 4-3, and 
indicate that volumes have not returned to their pre-recession levels.  

Table 4-4 – Segment Existing and Projected Volumes  

Kolb Road 

Segment 

Existing (2016) 

Volume (veh/day) 

PAG Projected 2045 

Volume (veh/day) 

Annual 

Growth Rate 

Sabino Canyon Rd 
to Snyder Rd 

12,618 13,600 0.3% 

Snyder Rd to 
Sunrise Dr 

11,747 10,900 -0.3% 

 
While most of the area is already developed, it is reasonable to assume that residual development, combined with 
the economic recovery and an improved roadway will result in small increases in traffic volumes. Therefore, to be 
conservative and to provide a consistent estimate throughout the project area, an annual growth rate of 0.5% per 
year was used for this report. The resulting projected peak hour and daily volumes are shown in Figure 4-4. As 
seen in the figure, Kolb Road is expected to carry approximately 13,200 vehicles per day north of Snyder Road 
and approximately 14,200 vehicles per day south of Snyder Road. 

Proposed intersection LOS and segment LOS are also depicted in Figure 4-4. 

 

 

 
Figure 4-3 – Historic PAG Volumes 

4.4 Safety Analysis 

A crash safety analysis was conducted for each intersection and for Kolb Road using the Predictive Method for 
Urban and Suburban Arterials found in the Highway Safety Manual (AASHTO, 2010). The predictive method was 
run for future conditions without the project and with the project. The results are shown below in Table 4-5. 

Table 4-5 – Predicted Crashes per Year for Future Conditions  

Roadway Segments 
2040 without 

Project 

2040 with 

Project 

Percent Reduction 

with Project 

Kolb Rd, Sabino Canyon Rd  

to Snyder Rd 
4.36 3.45 21% 

Kolb Rd, Snyder Rd to  

Territory Dr 
2.17 1.58 27% 

Kolb Rd, Territory Dr to  

Sunrise Dr 
1.19 0.78 34% 

Intersections 
2040 without 

Project 

2040 with 

Project 

Percent Reduction 

with Project 

Kolb Rd/Sabino Canyon Rd 2.66 2.66 0% 

Kolb Rd/Snyder Rd 2.27 2.27 0% 

Kolb Rd/Territory Dr 1.04 0.69 34% 

Kolb Rd/Sunrise Dr 4.11 4.11 0% 
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Figure 4-4 – Future Traffic Volumes and LOS (2040)

CHAPTER 5 

DESIGN STANDARDS AND CRITERIA 

5.1 Design References and Standards 

Geometric Standards 

Final design and construction documents for the proposed project will be in accordance with the RDM, and A 

Policy on Geometric Design of Highways and Streets (AASHTO, 2011, 6th Edition). Roundabout standards will 
follow the Roundabouts: An Informational Guide (NCHRP Report 672, 2nd Edition) guidelines. 

Design Standards 

Design standards utilized for the proposed project will primarily be in accordance with the Standard 

Specifications for Public Improvements (PAG, 2014 Edition), the Construction Standard Drawings (ADOT, May 
2012) and the latest ADOT Bridge Group Structure Details. 

Slope Standards 

Per the recommendations in the Draft Geotechnical Engineering Report, Kolb Road: Sabino Canyon Road to 

Sunrise Drive (SCE Engineering, October 2, 2017), standard slopes of 2:1 are anticipated to be stable. Further 
investigation of cut slopes will be completed during final design. 

Fill slopes may be constructed using maximum slopes of 2:1.  

Pavement Structure 

The pavement structure was designed following the RDM, updated Modifications to the Pima County Roadway 

Design Manual (Adopted 4/29/2016) and the Preliminary Engineering and Design Manual (ADOT, 1989). The 
recommended pavement section is 5.5 inches of AC over seven inches of AB using a Design R-value of 20. 

Design Speed 

Kolb Road within the project limits is classified as a Low/Medium Volume Arterial in the Pima County Major 
Streets and Routes Plan. One of the objectives of the Kolb Road project was to closely follow the existing 
alignment. The existing posted speed is 35 mph. Based on this, a design speed of 40 mph was chosen. This design 
speed was used for the review of the existing vertical alignments, horizontal alignments and cross slopes, and is in 
conformance with AASHTO recommendations for urban arterials (30 – 60 mph).  

Drainage Design 

Drainage design will be in accordance with Section 2.10 of the RDM. Design discharges for cross culverts are 
calculated using the Pima County Modified Rational method as calculated by the computer program PC Hydro. 
Design discharges for pavement runoff are calculated using the rational method and a five minute time of 
concentration.  

Culverts will be designed such that the 100-year design storm can be conveyed beneath the roadway and 
sedimentation potential considered. Consideration for sedimentation potential will be evaluated using equation 
11.9 from the City of Tucson SMDDFM. 

Channels will be designed to convey the 100-year storm event plus necessary freeboard. Freeboard will be 
calculated per equation 8.4 from the SMDDFM. Channel velocities will be reviewed and used to determine 
erosion protection needs for each channel.  

Pavement drainage will be designed to maintain a one lane equivalent in each travel direction free from flow 
during the 10-year storm event and to ensure no more than one foot of flow or ponding within the roadway during 
the 100-year storm event. For the 10-year storm event, the majority of pavement runoff must also be collected 
before a superelevation transition and at major intersections. 
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All improvements will be designed such that there is no increase in flood limits, depths or velocities unless 
drainage improvements to prevent flood damage are provided, or the flood limits are contained within the road 
right-of-way, or drainage easements are acquired. 

Access Control 

Access to Kolb Road will be controlled by Pima County permit. There are numerous access points to existing 
parcels within the project limits. No changes to this access control are anticipated as part of the proposed project. 

5.2 Cross Section Elements 

The Kolb Road cross section will be designed in accordance with Section 2.3 of the RDM. The proposed cross 
section will include two 11-foot travel lanes (one in each direction), a 12-foot two-way left turn lane and six-foot 
multi-use paved shoulders suitable for bicycle use. A sidewalk or pathway will also be included at specific 
locations throughout the project. Appendix A-1 shows the typical cross sections for the project. 

5.3 Roadway Geometrics 

Horizontal Geometrics 

Per the RDM, 4% is the maximum rate of super elevation for urban/suburban roadways. Per AASHTO, for a 40-
mph design speed, the minimum radius at the specified maximum 4% super elevation rate is 533 feet. With a 
normal crown, the minimum radius would be 4,770 feet. The minimum horizontal curve length will be 500 feet. 
Angle breaks of 1°08’ or less may be used in lieu of a horizontal curve. Note that the cross slope of Kolb Road at 
the Snyder Road intersection will be 5%, matching existing, to help mitigate the steep slopes along Snyder Road. 

Vertical Geometrics 

Per the RDM, for areas in the foothills, the maximum profile grade shall not exceed 7%. The minimum 
recommended profile grade is 0.5%. 

Right-of-Way Width 

Kolb Road ROW varies in width; however, is generally 90 feet wide.  

The existing ROW along Snyder Road varies between 90 and 145 feet wide west of the intersection with Kolb 
Road and is 150 wide east of Kolb Road. 

CHAPTER 6 

MAJOR DESIGN FEATURES 

6.1 Introduction 

The proposed project will widen approximately 1.9 miles of Kolb Road between Sabino Canyon Road and Sunrise 
Drive from an existing two-lane roadway to a three lane (one 11-foot through lane in each direction and a 12-foot 
two-way left turn lane) roadway with six-foot multi-use paved shoulders suitable for bicycle use in each direction. 
The major project elements include:  

• Reconstruction of the roadway to provide a three lane (one 11-foot through lane in each direction and a 
12-foot two-way left turn lane) roadway with six-foot multi-use paved shoulders suitable for bicycle use 
in each direction  

• Addition of retaining walls as needed  

• Replacement of guardrails as needed  

• Construction of pedestrian facilities  

• Construction of drainage improvements including channels, culverts, storm drain catch basins and 
scuppers  

• Reconstruction of the traffic signal at Kolb Road and Snyder Road  

• Addition of a roundabout at Kolb Road and Territory Drive 

• Mitigation of speeds in the northbound transition from two lanes to one lane by 

o narrowing of lanes through the addition of a buffered bicycle lane 

o shortening roadway taper lengths to current County standards 

• Addition or improvement of street lighting  

o from Sunrise Drive to Territory Drive  

o at the Kolb Road and Snyder Road intersection  

o at the Rural Metro Fire Station  

• Addition of landscape improvements including plantings and irrigation  

• Evaluation of noise mitigation  

• Evaluation of geotechnical conditions  

• Potholing for utilities  

• Relocation of utilities as needed 

6.2  Horizontal and Vertical Alignments 

The horizontal and vertical alignments for the preferred alternatives are shown in the Final Design Plans contained 
in Appendix A-1. All horizontal and vertical curves comply with the proposed design speeds shown in Chapter 5. 
Development of the alignments were controlled by a number of factors: varied terrain in the project area; existing 
ROW and slope easement limits; large number of residential driveways on the east side of the road; and the 
complex vertical geometry of the Kolb Road and Snyder Road intersection, including the need to provide ADA 
compliant pedestrian crossings. To the extent possible, the alignments closely follow and match the existing 
geometry and the roadway will be widened mostly to the west. 
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Horizontal Geometrics 

There are eight horizontal curves located within the project limits along Kolb Road with radii ranging from 950 
feet to 9600 feet.  

Vertical Geometrics 

There are nine sag vertical curves and eight crest vertical curves located within the project limits along Kolb 
Road. The maximum grade of Kolb Road within the project limits is 7.0% and the minimum grade is 0.5%. These 
grades are in conformance with AASHTO recommendations and the RDM.  

Snyder Road 

Snyder Road, west of the Kolb Road intersection has an existing vertical grade of approximately 19% and a grade 
of approximately 13% east of Kolb Road. Improvements to Snyder Road, west of the intersection, are outside the 
scope of work of this project and will remain at a 19% downgrade approaching the intersection. East of the 
intersection, Snyder Road will be reconstructed; however, it will remain a 13% upgrade approaching the 
intersection. 

 
Existing Kolb Road 

6.3 Right-of-Way 

No new ROW is anticipated for this project. Drainage easements, slope easements and temporary construction 
easements are anticipated for this project and will be further defined during final design. Existing ROW, existing 
parcels with owner's names and anticipated easement requirements are shown on the Final Design Plans contained 
in Appendix A-1. The approximate acreage of anticipated easements are as follows: 

• Drainage Easements – 0.9 acres 

• Slope Easements – 1.6 acres  

• Temporary Construction Easements – 0.7 acres 

At least one access point will be maintained at all times for commercial driveways. Residential driveways will be 
constructed in halves when possible to maintain access. If the driveway can’t be constructed in half, then there 
will be temporary closures of the driveway. Concrete driveways will take approximately seven days to reconstruct 
including concrete curing time. During this time, the contractor will provide an area within the roadway ROW for 
resident parking. Asphalt driveways will require a four hour window for paving. Residents will be notified in 
advance of the temporary closure. 

6.4 Drainage 

Offsite stormwater runoff impacting this project primarily originates on the hillsides west of Kolb Road and is 
conveyed from west to east via cross culverts or at grade crossings. A short distance downstream, flows are 
discharged into the Ventana Canyon Wash, which is the only FEMA mapped floodplain within the project 
vicinity. The Ventana Canyon Wash is located just south of the project limits and is mapped as a Zone AE 
floodplain per FEMA FIRM Panel 04019C1715L, dated June 16, 2011. Zone AE is defined as a Special Flood 
Hazard Area subject to inundation by the 1% annual chance flood, also known as the base flood. The proposed 
improvements will not impact the Ventana Canyon Wash floodplain, therefore will not require mapping revisions. 

Twenty-four culverts, including driveway/side street culverts and cross culverts beneath Kolb Road, exist within 
the project limits excluding the Ventana Wash crossing. Existing culverts vary in size and material, however, the 
majority are comprised of CMP. Eleven of the cross culverts are inadequately sized to convey the 100-year storm 
event peak discharge under the roadway. Two at grade crossings exist within the project limits. Proposed 
improvements will replace all CMP with RCP, except at one location where existing CMP will be extended. All 
crossings will also be upsized to provide 100-year conveyance capacity. Existing adequately sized concrete pipe 
may be extended. Culvert improvements will be provided at 30 locations under proposed conditions.  

Stormwater runoff generated within the paved section of roadway is generally allowed to flow freely off the 
roadway. Where runoff flows to the west side of the roadway, flows concentrate and flow along the shoulder. 
Flows to the east are generally allowed to freely flow out of the ROW and onto private property. Limited curbing 
exists along the roadway. Where curb does exist, concrete spillways are typically provided to allow concentrated 
flows to discharge from the roadway and prevent erosion on the fill slopes. Proposed improvements include curb 
along both sides of the roadway for the majority of the project and will require scuppers, catch basins and storm 
drain pipe systems to capture stormwater runoff and discharge it from the roadway in order to meet pavement 
drainage criteria. A combination of scuppers and catch basins with storm drain pipe are proposed along the 
roadway and outfall to either roadside channels or to nearby cross culverts. Opening lengths range from 8 to 20 
feet for scuppers. For curb opening inlet catch basins the length varies between 3 feet for the sump to 16 feet for 
the wing. Slotted drain lengths range from 6 to 120 feet in length. Large lengths and openings are generally 
required due to steep roadway slopes, 100% capture requirements at intersections and superelevation changes, and 
to provide a factor of safety for clogging.  

Erosion protection and energy dissipation will be provided at culvert and scupper outlets where necessary. 
Proposed roadside channels will be constructed with rock riprap linings to prevent erosion due to high velocities 
caused by steep slopes and large peak discharges. 

6.5 Earthwork Considerations 

As discussed in Section 6.2, the project was designed to minimize impacts to adjacent properties. This design 
philosophy along with the steep side slopes on the west side of the roadway result in an anticipated waste job that 
will generate approximately 27,000 cubic yards of material.  
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6.6 Structures 

RCBCs, wing walls and head walls, will be in accordance with ADOT SD standards. 

Retaining walls will be necessary within the project limits. Preliminarily, there would be a cut retaining walls, 
such as soil nail or slope cast-in-place, required at two locations: 

• Approximately 480 linear feet of retaining wall north of Foothills View Court on the east side of Kolb 
Road. 

• Approximately 220 linear feet of retaining wall south of Quail Run Drive on the west side of Kolb Road. 

• Approximately 420 linear feet of retaining wall south of Gate Ridge Road on the west side of Kolb Road. 

Fill retaining walls, such as MSE or cast-in-place, preliminarily would be required at the following four locations:  

• Approximately 380 linear feet of retaining wall south of East Snyder Road on the east side of Kolb Road.  

• Approximately 230 linear feet of retaining wall north of Snyder Road on the east side of Kolb Road.  

• Approximately 580 linear feet of retaining wall east of Kolb Road on the north side of Snyder Road.  

• Approximately 50 linear feet of retaining wall south of Pintail Drive on the west side of Kolb Road. 

• Approximately 120 linear feet of retaining wall south of Gambel Circle of the west side of Kolb Road. 

Retaining walls (cast-in-place or masonry) will be ADOT standard. Soil nail walls, slope cast-in-place and MSE 
walls will be a project specific design. 

6.7 Roadway Cross Section and Pavement Design 

The roadway cross section for the proposed project is described in Section 5.2 and is in accordance with the 
requirements of the RDM. Typical sections for the proposed project can be seen in Appendix A-1.  

Pavement design alternatives were developed for four different Design R-Values as follows: 

• Alternative 1 – 5.5” AC/7” AB – Design R-Value of 20 – This alternative does not require any 
overexcavation and replacement of subgrade materials to meet the Design R-Value. 

• Alternative 2 – 5” AC/7” AB – Design R-Value of 25 – This alternative would require approximately 
6,000 cubic yards of material to be overexcavated and replaced with material meeting the Design R-Value 
of 25. Overexcavation and replacement is estimated to cost approximately $80,000. The reduction in 
pavement cost is anticipated to decrease by approximately $90,000 compared to Alternative 1. A savings 
to the project of approximately $10,000 over Alternative 1. 

• Alternative 3 – 5” AC/5” AB – Design R-Value of 30 – This alternative would require approximately 
12,000 cubic yards of material to be overexcavated and replaced with material meeting the Design R-
Value of 30. Overexcavation and replacement is estimated to cost approximately $160,000. The reduction 
in pavement cost is anticipated to decrease by approximately $160,000 compared to Alternative 1. There 
is no increase or decrease in cost compared to Alternative 1. 

• Alternative 4 – 5” AC/4” AB – Design R-Value of 35 – This alternative would require approximately 
18,000 cubic yards of material to be overexcavated and replaced with material meeting the Design R-
Value of 35. Overexcavation and replacement is estimated to cost approximately $240,000. The reduction 
in pavement cost is anticipated to decrease by approximately $190,000 compared to Alternative 1. An 
increase to the project of approximately $50,000 over Alternative 1. 

Due to the number of utilities in the project limits and the potential to impact those utilities by overexcavating 
three feet, along with the increased construction duration associated with the overexcavation and replacement 
process, it is recommended that Alternative 1 be used for pavement design. 

6.8 Traffic 

Access Control 

Between Sabino Canyon Road and Gate Ridge Road (just south of Territory Drive), Kolb Road almost exclusively 
serves residential properties. There are numerous driveways along this segment of Kolb Road to provide access to 
those properties, including many which provide access to only one residence. Therefore, it is necessary to provide 
safe access throughout this segment, which will be accomplished with the addition of a two-way left turn lane. 

To provide better access management and help improve safety along Kolb Road from Sunrise Drive to just south 
of Territory Drive the following is recommended: 

• The shopping center driveway (west side) access would be restricted to right-in, right-out only; with a 
raised pork chop median to prohibit left turn movements out of the driveway and eliminate the left turn 
conflicts with northbound through traffic on Kolb Road. Drivers wishing to travel north would likely 
divert to Territory Drive; however, they can also access Sunrise Drive directly. The southern driveway to 
the businesses on the east side of Kolb Road will operate with a right-in, right-out, left-out configuration. 

• The median on Kolb Road would continue past the shopping center driveways with a one-lane curbed 
roundabout constructed at the intersection of Kolb Road and Territory Drive. The roundabout would 
include a truck apron to accommodate a WB-60 design vehicle. 

Turn Lane Storage 

An evaluation of the 95th percentile queues was also conducted for each of the intersections in the study area. The 
turn lane storage lengths were found to be sufficient at the Kolb Road/Snyder Road and Kolb Road/Territory 
Drive intersections, but several of the movements at the Kolb Road/Sabino Canyon Road and Kolb Road/Sunrise 
Drive intersections exceed the existing storage lengths.  

The County recently reconfigured the northbound approach to Sunrise Drive to include dual 180-foot left turn 
lanes, replacing the existing single left turn lane. The future northbound left turn queue at Sunrise Drive is 
approximately 175 feet per lane (350 feet total); therefore, it is recommended that the northbound dual left turn 
lanes be maintained in the future condition. The queues for the westbound left- and right-turns on Sunrise Drive 
will also exceed the available storage, but they fall outside of the limits of this project. 

Bicycle and Pedestrian Facilities 

Six-foot multi-use paved shoulders suitable for bicycle use will be provided along Kolb Road. 

Pedestrian facilities will be provided on both sides of Kolb Road by an attached sidewalk or pathway from Sabino 
Canyon Road to Snyder Road and from Gate Ridge Road to Sunrise Drive (see Figure 6-1). Pedestrian facilities 
will be provided only on the east side of Kolb Road by an attached sidewalk or pathway from Snyder Road to 
Gate Ridge Road (see Figure 6-2). 
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Figure 6-1 – Typical Section with Adjacent Sidewalk or Pathway, Both Sides 

 

 
Figure 6-2 – Typical Section with Adjacent Sidewalk or Pathway, East Side Only 

Signalization and Lighting 

Proposed signalization and lighting facilities are described in Section 2.9. 

6.9 Utilities 

The utility companies with facilities within the project area have been contacted to obtain record drawing 

information, prior rights information and to determine the utilities’ future plans within the project area. 

Coordination will continue through the final design process. Potholing (between 2 feet and 15 feet deep) of 

potential conflicts during design is planned and the proposed design will minimize the impacts to utilities where 

possible. 

CenturyLink 

CenturyLink has provided potential locations for conflicts with the planned improvements. CenturyLink has not 

provided prior rights information. 

Comcast 

Comcast has facilities in the project area and has indicated no prior rights. Comcast is in the process of 

determining if there are existing conflicts with the proposed project. 

Cox Communications 

Cox Communications has facilities in the area that may be in conflict with proposed drainage structures. Cox 

Communications has not provided any prior rights information. 

Level 3 

Level 3 has facilities near the intersection of Kolb Road and Sunrise Drive. These facilities are not anticipated to 

be in conflict with the proposed project. 

PCRWRD 

PCRWRD sewer facilities may be in conflict with proposed drainage structures near Pintail Drive. PCRWRD 

does not have prior rights. 

Southwest Gas 

Southwest Gas has indicated planned upgrades throughout the project limits and has provided prior rights 

information. 

Tucson Electric Power 

Tucson Electric Power has both underground and overhead facilities within the project limits. The overhead 

facilities are not anticipated to be in conflict with the project improvements. The underground facilities may be in 

conflict with proposed drainage structures and proposed cut slopes. Tucson Electric Power has not provided prior 

rights information at this time. 

Tucson Water 

Tucson Water facilities may be in conflict with proposed drainage structures. Tucson Water does not have prior 

rights; however, they do have a separate agreement with Pima County for construction and design funding. 

No seasonal constraints for utility relocations are anticipated at this time since Tucson Water, Tucson Electric 

Power and Southwest Gas lines are smaller distribution lines within the project limits. 

6.10 Construction Issues 

No traffic detours for Kolb Road are anticipated. The roadway will be constructed one half at a time with 

temporary traffic control signs and pavement markings meeting MUTCD guidelines. 

In order to construct the vertical alignment of Snyder Road approaching Kolb Road from the east, it may be 

necessary to provide a short term alternate route for Snyder Road traffic. The east leg of the intersection will be 

closed and traffic will be routed to Sabino Canyon Road to the east as shown on Figure 6-3. 

6.11 Design Exceptions 

The vertical alignment of Snyder Road will require a design exception through the Pima County design exception 

process. In order to tie-in to Snyder Road, east and west of Kolb Road, the proposed vertical alignment, including 

grades and vertical curve lengths, will require a design exception. In addition, the cross slope of Kolb Road at the 

Snyder Road intersection will be 5%, matching existing, to help mitigate the steep slopes along Snyder Road. 
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Figure 6-3 – Proposed Snyder Road Alternate Route 

CHAPTER 7 

SOCIAL, ECONOMIC AND ENVIRONMENTAL CONSIDERATIONS 

7.1 Air Quality 

The project is located in the Tucson Regional Carbon Monoxide Limited Maintenance Area. The Kolb Road 
widening from Sabino Canyon Road to Sunrise Drive is listed in the approved PAG 5-Year Regional TIP, 2018-
2022, and thus is in conformity with the State Implementation Plan for air quality. The project does not add 
capacity and is thus exempt from microscale air quality modeling. 

7.2 Biological Resources 

A BE was prepared to address potential impacts to protected species. The analysis included plants and animals 
covered under Section 7 of the Endangered Species Act and Arizona Native Plant Law. The report concludes no 
impacts to Threatened or Endangered species will occur as a result of the project. 

Native plant species subject to Appendix 4D of the ESR Design Guidelines and the Arizona Native Plant Law 
have been identified within the project limits. Plants that are removed will be mitigated per the ESR Guidelines.  
A Notice of Intent to Clear Land will be filed with the Arizona Department of Agriculture before any Arizona 
protected plant species are removed from the site. 

Washes within the project area feature Important Riparian Areas under the Conservation Lands System. These 
areas are Pima County protected RRH, as designated by the Pima County Board of Supervisors. Xeroriparian A 
(Pima Co. Ord. 2005-FC2) habitat crosses Kolb Road and abuts the road from Sabino Canyon Road to Sunrise 
Drive. Xeroriparian C habitat crosses Kolb Road just south of Sunrise Drive. An Important Riparian Area, 
characterized by hydroriparian plant communities (IRA-H) crosses Kolb Road just north of Sabino Canyon Road 
at the Ventana Canyon Wash.  Impacts to these areas will require coordination with the Pima County Regional 
Flood Control District to obtain a Regional Flood Control Permit. Since impacts to RRH exceed 1/3 acre, these 
areas will be mitigated according to the ESR Design Guidelines, Appendix 4D, Step 3. Required mitigation may 
include on-site mitigation, incorporated in the landscape plans, and/or in-lieu fee. 

No wetlands are present in the project area.  

Tree and vegetation removal may affect nesting birds protected under the MBTA. Clearing and grubbing up to the 
ROW are expected on both sides of the roadway. Tree removal is to be completed during the non-breeding season 
(estimated September 1 – February 28) to avoid disturbance to migratory bird species. 

Desert tortoises have the potential to occur in the project area. Anyone working on-site will be required to review 
the AGFD’s “Guidelines for Handling Sonoran Desert Tortoises Encountered on Development Projects” and will 
be required to contact the Pima County Department of Environmental Quality in the event that a desert tortoise is 
encountered. 

Various noxious and invasive plants were observed along the outside margin of the shoulder of Kolb Road. Some 
of the species observed were buffelgrass (Pennisetum ciliare), oleander (Nerium oleander), African sumac (Rhus 

lancea), and saltcedar (Tamarix ramosissima). The contractor will inspect and wash all earthmoving equipment 
before it enters or leaves the construction site in order to limit the introduction and spread of invasive species. The 
contractor will also comply with the PCDOT’s Special Provision 201-3.04, Noxious and Invasive Vegetation. 

7.3 Community Resource Impact 

Temporary, short term impacts to the community are anticipated during construction, as pedestrians and bicyclists 
may be directed to short term alternative routes around construction activities. The project will improve pedestrian 
and bicycle connectivity by constructing new sidewalks and new paved shoulder for motorist and bicycle use on 
both sides of Kolb Road. Close coordination with the Rural Metro Fire Station will occur during construction to 
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ensure 24/7 access. No other public services or schools occur within the project limits. Access to commercial 
business areas will be maintained during construction. 

7.4 Hazardous Materials 

A PISA was conducted in conjunction with project geotechnical investigations. The PISA prepared by Ninyo and 
Moore (February 22, 2017) noted the potential for hazardous materials is low due to the adjacent land uses. No 
industrial activity occurs in the vicinity. There are three dry cleaners adjacent to the project, though only one 
actually conducts cleaning on site (other two are drop off/pick-up locations). A gas station and auto repair facility 
are just north and west of the project limits with no records of releases or incidents. The PISA concludes the area 
is of Low Risk and did not recommend any further investigations. 

Field sampling and laboratory testing of roadway paint striping and concrete headwalls determined that no 
asbestos-containing materials were present and that lead-based paint results were below the 0.5 percent US 
Department of Housing and Urban Development/US EPA action levels but above the U.S. Department of Labor 
Occupational Safety and Health Administration detection level. 

7.5 Historic/Cultural Resources 

The project limits or APE was surveyed for cultural resources on January 20, 2017. The survey area included the 
existing roadway ROW, slope/utility easements, and potential staging area. The cultural survey work was 
accomplished through EcoPlan permits from the Arizona State Museum. The APE varies in width from 103 feet 
to 161 feet. The APE also includes a 610-foot segment of existing ROW for Snyder Road, and portions of existing 
ROW for cross street Territory Drive and minor cross streets Ventana Drive, Clayridge Drive, Cripple Creek 
Drive, Gambel Circle, Pintail Drive, Painted Quail Place, Quail Run Drive, and Gate Ridge Road. 

No cultural resources were encountered within the APE. 

7.6 Neighborhood Impact  

This project will not require the acquisition of residential properties or land, and will not displace existing 
residents. Vehicle access to residencies and cross streets will be maintained throughout construction. The project 
will not impact neighborhoods or reduce access to services.  

Positive project-related impacts to neighborhoods will include improved vehicle access along and between Kolb 
Road and cross streets, as well as improved vehicle traffic flow through the project area. The addition of a 
roundabout at Territory Drive will alter some commercial use access, however all businesses retain current access 
points. Public and business notification will need to occur prior to and during construction to limit construction 
related inconveniences. 

7.7 Noise 

An assessment of existing and planned land uses (residential, commercial, industrial, etc.) and determination of 
sensitive noise receivers was undertaken within the project corridor. Aerial photographs and field reconnaissance 
were used to determine the approximate locations and land use activities of potential sensitive receivers near the 
roadway. Field measurements were used to determine the existing noise levels throughout the Study Area. Noise 
levels were measured at three sensitive receiver locations within the project area. The noise measurement 
locations were representative locations selected to determine the noise impacts along the project. 

Two conditions were modeled using TNM 2.5. Traffic volumes and mix used in the model were based on a traffic 
counts done by Psomas.  Future predictions were based on the Pima Association of Governments (PAG) regional 
travel demand model and the Psomas Traffic Study.  The model estimated the peak-hour traffic noise levels for: 

• Existing traffic conditions – the model included the current street configuration and 2016 traffic volumes.  

• Future build condition – the model included proposed road improvements and future projected 2040 
traffic volumes. 

Noise levels for the 2040 traffic and improved roadway conditions were compared with the appropriate noise 
abatement criterion to determine whether traffic noise mitigation should be considered. Noise levels were 
evaluated at 12 locations in the project area. Existing barriers were factored into the model, with prediction sites 
located on the residence side of any existing barrier. The predicted future noise levels are below the noise limits at 
all locations along the project; therefore, no additional noise mitigation is required. 

The project will result in temporary noise impacts during project construction associated with the operation of 
heavy equipment. During construction the contractor shall comply with the Pima County noise ordinance (Pima 
County Code Chapter 9.30.070), which sets construction start and stop times to avoid nighttime noise disruptions. 
If nighttime work is required, the contractor shall obtain a permit from Pima County. 

7.8 Water Quality and Clean Water Act 

This project will affect jurisdictional Waters. A preliminary jurisdictional delineation was prepared and submitted 
to the U.S. Army Corps of Engineers for approval. The level of CWA Section 404/401 permitting will be 
determined following feedback from the Army Corps of Engineers. Preliminary drainage design indicates the 
work will qualify as a non-notifying NWP #14, Linear Transportation Projects. There were four washes 
recommended as Waters, however only three would be impacted. Due to the small size of the Waters, and limited 
project footprint; permanent impacts are expected to be less than 0.10 acres.  

The project will disturb more than one surface acre and is thus subject to Section 402 of the CWA. Submittal of an 
Arizona Pollutant Discharge Elimination System Permit will be required. A Notice of Intent and a Notice of 
Termination will be prepared and submitted to the ADEQ at the appropriate times. As required by the permit, a 
SWPPP will be prepared. 

7.9 Visual/Aesthetic Resources 

Since the route is designated as a scenic route, a Visual Impact Assessment has been conducted using the direction 
provided by FHWA-HEP-15-029, Guidelines for the Visual Impact Assessment of Highway Projects (January 
2015) as modified by Pima County. Some of the key findings of this analysis, as they relate to impacts on visual 
resources, Include: 

• The views of the Santa Catalina Mountains will typically be preserved with the construction of the 
proposed roadway improvements which will follow the alignment of the current roadway. 

• New roadside plantings can in some locations help to frames the dramatic mountain vistas. 

• The proposed widening will result in removal of some native vegetation in close proximity to the existing 
roadway. 

• In many locations, cut slopes and / or retaining walls will be constructed where the native vegetation 
along the corridor has been removed. 

• The removal of this vegetation, and its replacement with cut slopes and / or structures slopes will change 
the character of the roadway corridor. 

To mitigate the impacts of roadway construction on the visual resources of the corridor, the following mitigation 
measures will be implemented. 

• Cut slopes will be stabilized and replanted using native vegetation as needed to restore the appearance of a 
native Sonoran Desert landscape. 
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• Fill slopes will be stabilized and replanted using native vegetation as needed to restore the appearance of a 
native Sonoran Desert landscape. 

• Retaining walls will incorporate colors and textures that help to make them blend in with the natural 
surroundings. 

• Where feasible, plantings will be installed at the base of retaining walls to visually screen and to reduce 
the scale of the structure. 

• New screen plantings will be installed, where feasible, in locations adjacent to residential structures where 
the roadway widening has reduced the screening provided by native and / or constructed landscape 
improvements. 

• A consistent palette of materials will be developed and used throughout the project. These materials will 
include; rock and aggregate surfacing materials, pedestrian pavements, guard rails, handrails, and other 
project elements. Colors will be selected to help these elements blend in with the natural surroundings. 

• Appropriate public art will be integrated into the overall roadside development scheme to enhance the 
visual character of the corridor. 

 
Existing Kolb Road Transition to 2-lanes north of Sabino Canyon 

CHAPTER 8 

PUBLIC INVOLVEMENT  

The project team recognizes that conveying and collecting accurate and easy-to-understand information is vital to 
the public involvement effort and the success of the project. Members of the public are provided with a basic 
understanding of the project to help them provide input and express their concerns. Public outreach efforts focus 
on information exchange with the public that affords an opportunity for understanding what is important to the 
public at an early stage and for seeking ways to respond to citizen issues as an integral part of the design concept 
process. The following specific strategies will be used in order to involve residents, businesses and other project 
stakeholders: 

• Public open houses 

• CAC 

• Scoping letters to adjacent property owners 

• Project website (https://webcms.pima.gov/cms/One.aspx?portalId=169&pageId=255052) 

Public Open Houses 

A total of two Public Open Houses and one Public Hearing are planned during the development of the project. 

CAC 

To date, public involvement activities have included the establishment of a CAC and five CAC meetings. The 
CAC was formed to provide PCDOT with feedback and input during the EAMR process and through the design 
of the project. CAC meetings were held January 31, 2017, March 29, 2017, June 15, 2017, August 29, 2017 and 
November 8, 2017. A total of six CAC meetings are scheduled during the development of the project. 

The first CAC meeting included a description of the project scope and limits and an introduction to the project 
approach. A brief overview of current activities of the design team was also included. 

The second CAC meeting included a discussion of the preliminary traffic and accident results and the upcoming 
geotechnical analysis. Sidewalk/pathway and roundabout alternatives were also discussed. 

The third CAC meeting provided an overview of the noise analysis process and the items and data that are 
gathered in the DCR. 

The fourth CAC meeting presented the results of the noise analysis, obtained input on the Draft DCR and 
provided an overview of the information contained in the EAMR. 

The fifth CAC meeting obtained input on the EAMR and included an introduction of the project Public Artist.  

The main concerns of the CAC through the first five meetings include traffic noise, roadway safety, location and 
type of pedestrian facilities, existing drainage issues, wildlife concerns and roadway lighting. The meeting 
summaries are provided on the project website. 

Project Website 

Project information is also available online at 
https://webcms.pima.gov/cms/One.aspx?portalId=169&pageId=255052. Some of the information available 
includes the project location map, CAC meeting summaries, CAC presentations and project documents including: 

• Draft EAMR 

• Northeast Area Arterial Study 

• Kolb Environmental Screening Report 
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• PISA 

• Visual Impact Assessment 

• Lighting Report 

• Traffic Report 

• Draft DCR 

• Noise Report 

As further project documents are finalized, they will be added to the website. Contact information for the design 
team is also available on the website.  

CHAPTER 9 

AGENCY COORDINATION 

Coordination between Pima County and the design team has been ongoing since the beginning of the project. 
Progress meetings are held monthly in order to ensure that no design issues are overlooked.  

The notice of intent for stormwater discharges will be submitted to ADEQ and ADEQ will issue the authorization 
number. Construction will not commence until the authorization number is received from ADEQ and the SWPPP 
has been implemented. 

Utilities have been contacted to obtain as-built utility information and to determine utilities’ plans within the 
project area. Coordination will continue through the planning and design process. 

Environmental coordination will continue with the following agencies through scoping letters and meetings: 

Federal Agencies 

• U.S. Army Corps of Engineers  

1. Compliance with Section 404 of the CWA 

2. Section 404 NWP #14 (non-notifying is currently anticipated) 

• USFWS – Federal threatened and endangered plant and animal species 

• FEMA – Floodplain use or modification 

• FHWA – Funding, environmental clearance 

• EPA – Sole Source Aquifer coordination 

Arizona State Agencies 

• ADOT – Local Public Assistance and environmental clearance 

• ADEQ – compliance with Sections 401 and 402 of the CWA 

• Arizona Department of Agriculture – native plant requirements 

• AGFD – sensitive plant and animal species 

• State Historic Preservation Office and interested tribes – impacts to cultural resources 

Local Government Agencies 

• Pima County Cultural Resources and Historic Preservation; Environmental Quality – project coordination 

• Pima County Natural Resources Parks and Recreation Department – project coordination 

• Pima County Regional Flood Control District - RRH  
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CHAPTER 10 

ALTERNATIVES 

10.1 Introduction 

Two design concept alternatives were developed and evaluated within the project limits as follows: 

• Pedestrian Facilities 

• Territory Drive to Sunrise Drive Access Management Alternatives 

Input to the development of alternatives included Pima County and the CAC. 

10.2 Description and Evaluation of Alternatives 

Pedestrian Facilities 

Existing pedestrian facilities within the project limits are limited. There are short sections of sidewalk at the north 
end of the project near Sunrise Drive and at the south end of the project near Sabino Canyon Road. The three 
alternatives for pedestrian connectivity are discussed below. 

Alternative 1 – Pedestrian Facilities, West Side Only 

Adjacent sidewalks or separated pathways are provided on the west side only (see Figure 10-1). This alternative 
keeps the east side of the roadway in the same location as the existing roadway and has the least impacts 
associated with rebuilding the many eastside driveways along the route. This in turn helps to keep construction 
costs down; however, since the majority of the neighborhoods are on the east side of the roadway, this alternative 
is not as favorable for pedestrian connectivity. 

 
Figure 10-1 – Pedestrian Facilities, West Side Only – Typical Sections 

Alternative 2 – Pedestrian Facilities, Continuous on Both East and West Sides 

An adjacent sidewalk or pathway is provided throughout the project limits on both sides of Kolb Road (see Figure 
10-2). The roadway would be shifted nine-feet farther to the west in order to keep the east side edge of the 
driveways at about the existing location of the edge of roadway. This reduces the impacts associated with 
rebuilding the many driveways on the east side of Kolb Road. Of the three alternatives, this one has the widest 
footprint, plus requires more retaining walls and results in steeper driveways for properties on the west side of the 
roadway. This alternative also creates a more challenging tie-in at Snyder Road due to the requirement to have 
ADA accessible cross walks on both the east and the west side of Kolb Road at Snyder Road. Preliminary cost 
analysis indicated that this alternative was beyond the available budget; therefore this option is not feasible and 
will not be discussed further. 

 
Figure 10-2 – Pedestrian Facilities, Both Sides – Typical Section 

 
Alternative 3 – Pedestrian Facilities, Hybrid 

Pedestrian facilities are provided on both sides of Kolb Road by an attached sidewalk or pathway from Sabino 
Canyon Road to Snyder Road and from Gate Ridge Road to Sunrise Drive (see Figure 10-2). Pedestrian facilities 
would be provided only on the east side of Kolb Road by an attached sidewalk or pathway from Snyder Road to 
Gate Ridge Road (see Figure 10-3). The facilities are placed in the areas of highest need. Figure 10-4 shows the 
concentration of neighborhoods in the project area. Orange highlights are multi-family residential areas, yellow 
highlights are single-family residential areas and green highlights are larger residential properties. As shown on 
the figure, the majority of the use is concentrated on the east side of Kolb Road. In this alternative, crosswalks 
would only be provided on the south and east legs of the Kolb Road at Snyder Road intersection. This allows a 
better tie-in for the improvements on Snyder Road. The construction costs are between Alternative 2 and 
Alternative 3. 

 
Figure 10-3 – Pedestrian Facilities, East Side Only – Typical Section 
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Figure 10-4 – Pedestrian User Concentrations  

Pedestrian Facilities Recommendation 

One of the purposes of the project was to improve pedestrian mobility. All three alternatives met this objective; 
however, Alternative 3 placed the facilities in the locations of greatest need, while remaining within the project 
budget. All three alternatives were discussed with the CAC and their recommendation was Alternative 3. 
Following the CAC meeting, the County and the design team discussed the alternatives, the associated costs and 
the CAC recommendation and made the recommendation to move forward to final design with Alternative 3.  

 

Territory Drive to Sunrise Drive Access Management Alternatives 

As discussed in Chapter 4 and the Kolb Road, Sabino Canyon Road to Sunrise Drive Final Traffic Engineering 

Report (Psomas, May 2017), Kolb Road between Sunrise Drive and Territory Drive, the crash rate is significantly 
(three times) higher than the County’s average rate. To provide better access management and help improve safety 
in the area, the following three alternatives were evaluated: 

Alternative 1 – Improve shoulders, add lighting, and clarify southbound shared right turn/bike lane 

Paved shoulders are widened and a safety edge added (see Figure 10-5). Lighting will be added throughout the 
segment to improve nighttime visibility. The existing southbound shared right turn/bike lane at the main Bashas’ 
shopping center driveway may be a source of confusion for drivers. With the project, a right turn lane and 
separated bike lane will be provided into the main shopping center driveway (west side) to further delineate traffic 
ingress and egress at this location and minimize confusion. The Highway Safety Manual (AASHTO, 2010) 
analysis shows that the 2040 crash reduction, compared to no project, would be 18% for the segment between 
Territory Drive and Sunrise Drive. The 2040 crash reduction at the intersection of Territory Drive and Kolb Road 
would not change. Alternative 1 can be assumed to be the baseline condition as it represents what was already 
included in the project. 

 
Figure 10-5 – Improve Shoulders and Improve Southbound Shared Right-Turn Lane and Bike Lane 

Alternative 2 – Restrict Bashas’ shopping center driveway access to right-in right-out only with a raised 

pork chop median 

In addition to the improvements in Alternative 1, Alternative 2 prohibits left turn movements out of the Bashas’ 
driveway (see Figure 10-6), eliminating the left turn conflicts with through traffic on Kolb Road. Drivers wishing 
to travel north would likely divert to Territory Drive, but they can also access Sunrise Drive directly. With 
additional traffic on Territory Drive, delays for drivers on Territory Drive turning onto Kolb Road would likely 
increase. Although a signal would likely be warranted, installation is not recommended because of the 
intersection’s proximity to Sunrise Drive (800 feet).  As a result, the eastbound left turn delay at the Territory 
Drive intersection would increase to approximately 55 seconds. Note that full access would be maintained for the 
commercial driveway on the east side of Kolb Road. The 2040 crash reduction, compared to no project, would be 
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34% for the segment between Territory Drive and Sunrise Drive; however, a 6% increase in crashes is also 
predicted at the intersection of Territory Drive and Kolb Road due to the higher volumes and delays. Costs for this 
alternative would be slightly higher than Alternative 1 due to the addition of the raised medians; however, delay 
on Territory Drive would increase significantly. 

 
Figure 10-6 – Restrict Bashas’ Shopping Center Driveway Access 

Alternative 3 – Extend the median past the shopping center and add a roundabout at the Kolb Road and 

Territory Drive intersection 

In addition to the improvements in Alternative 1, Alternative 3 extends the median on Kolb Road south past the 
shopping centers and a single-lane roundabout is proposed at the intersection of Kolb Road and Territory Drive 
(see Figure 10-7). By extending the raised median, all of the commercial driveways between Sunrise Drive and 
Territory Drive would operate at right-in right-out only, reducing potential conflicts.  The only exception would 
be to allow left turns out of the southern driveway for the shopping center on the east side of Kolb Road. This is 
suggested in order to avoid an excessively circuitous route for motorist desiring to head south from this 
commercial driveway. As with Alternative 2, drivers leaving the west side commercial property would likely 
divert to Territory Drive for movements other than a right turn to head south of Kolb Road. A single-lane 
roundabout would minimize delays and improve safety at the Territory Drive/Kolb Road intersection. The 
roundabout would also slow traffic through the area, provide pedestrian facilities and act as a visual separation 
between the commercial area near Sunrise Drive and the residential areas further south. The 2040 crash reduction, 
compared to no project, would be 34% for the segment between Territory Drive and Sunrise Drive. A 33% 
reduction in crashes is predicted at the intersection of Territory Drive and Kolb Road. Existing ROW is adequate 
for a roundabout at the intersection of Kolb Road and Territory Drive and there would only be a nominal increase 
in costs over Alternatives 1 and 2 due to the additional curb and pavement. 

Figure 10-7 – Restrict Bashas’ Shopping Center Driveway Access and Construct Roundabout 

Territory Drive to Sunrise Drive Access Management Alternatives Recommendation 

One of the purposes of the project was to improve traffic operations and safety. Alternatives 1 meets this objective 
with a predicted 18% decrease in crashes for the segment. Alternative 2 shows a higher reduction in crashes for 
the segment at a 34% decrease; however, predicted crashes are anticipated to rise 6% at the intersection of 
Territory Drive and Kolb Road. Alternative 3 reduced the predicted crashes for the segment by 34% and reduced 
the crashes at the intersection by 33%. All three alternatives were discussed with the CAC and their 
recommendation was Alternative 3 with the roundabout. Following the CAC meeting, the County and the design 
team discussed the alternatives, the associated costs and the CAC recommendation and made the recommendation 
to move forward to final design with Alternative 3. 
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CHAPTER 11 

COST ESTIMATE 

ITEM 
NO. 

  ITEM DESCRIPTION UNIT QUANTITY   UNIT PRICE AMOUNT 

1090010   Fuel Adjustment Allowance USD 20,000 $1.00 $20,000 

2010001   Clearing and Grubbing L.S. 1 $50,000.00 $50,000 

2010010 
  Clearing and Grubbing (Noxious and Invasive 
Species Control Allowance) 

USD 60,000 $1.00 $60,000 

2020001   Removal of Structures & Obstructions L.S. 1 $150,000.00 $150,000 

2030300   Roadway Excavation C.Y. 56,835 $10.00 $568,350 

2030401   Drainage Excavation C.Y. 8,150 $15.00 $122,250 

3030003   Aggregate Base C.Y. 10,833 $30.00 $324,990 

4040111   Tack Coat TON 13 $1,200.00 $15,600 

4060001   Asphaltic Concrete (No. 1) TON 9,853 $70.00 $689,710 

4060004   Asphaltic Concrete No. 2 (Terminal Mix) TON 7,332 $85.00 $623,220 

4060510   Bituminous Material Price Adjustment Allowance USD 20,000 $1.00 $20,000 

5011012   Pipe, Reinforced Concrete, Class III,  18" L.F. 1,905 $75.00 $142,875 

5011023   Pipe, Reinforced Concrete, Class III,  24" L.F. 5,639 $75.00 $422,925 

5011033   Pipe, Reinforced Concrete, Class III,  30" L.F. 313 $95.00 $29,735 

5011043   Pipe, Reinforced Concrete, Class III,  36" L.F. 407 $95.00 $38,665 

5011053   Pipe, Reinforced Concrete, Class III, 48" L.F. 330 $110.00 $36,300 

5011223 
  Pipe, Reinforced Concrete, Class HE III, 19" x 
30" 

L.F. 226 $200.00 $45,200 

5014124   Concrete End Section, 24" (ADOT C-13.20) EACH 10 $400.00 $4,000 

5014127 
  Concrete End Section, 30" x 19" (ADOT C-
13.20) 

EACH 10 $500.00 $5,000 

ITEM 
NO. 

  ITEM DESCRIPTION UNIT QUANTITY   UNIT PRICE AMOUNT 

5014136   Concrete End Section, 36" (ADOT C-13.20) EACH 10 $500.00 $5,000 

5030084   Sidewalk Scupper (Type 3) (8' Opening) EACH 2 $4,500.00 $9,000 

5030085   Sidewalk Scupper (Type 3) (12' Opening) EACH 8 $5,000.00 $40,000 

5030086   Sidewalk Scupper (Type 3) (16' Opening) EACH 5 $5,500.00 $27,500 

5030087   Sidewalk Scupper (Type 3) (20' Opening) EACH 3 $6,000.00 $18,000 

5030120 
  Concrete Catch Basin, ADOT C-15.30 (Single) 
H = 8' or Less 

EACH 12 $4,000.00 $48,000 

5030710   Catch Basin, Type 3, Sump Only, D=8' or Less EACH 9 $3,500.00 $31,500 

5030712   Catch Basin, Type 3, One 4' Wing, D=8' or Less EACH 9 $4,000.00 $36,000 

5030714   Catch Basin, Type 3, One 8' Wing, D=8' or Less EACH 20 $4,500.00 $90,000 

5030716 
  Catch Basin, Type 3, One 12' Wing, D=8' or 
Less 

EACH 7 $5,000.00 $35,000 

5030718 
  Catch Basin, Type 3, One 16' Wing, D=8' or 
Less 

EACH 2 $5,500.00 $11,000 

5030732   Catch Basin, Type 4, 2-grate, D=8' or Less EACH 4 $4,500.00 $18,000 

5030734 
  Catch Basin, Type 4, Off Road, 1-grate, D=8' or 
Less 

EACH 9 $4,500.00 $40,500 

509XXXX   Sewer System Modifications L.S. 1 $100,000.00 $100,000 

5090110   Sewer Manhole, Adjustment EACH 18 $1,100.00 $19,800 

510XXXX   Water System Modifications L.S. 1 $500,000.00 $500,000 

5150005   Utility Potholing, Depth <12' EACH 30 $250.00 $7,500 

5150007   Utility Potholing, Depth ≥12' EACH 10 $350.00 $3,500 

5150101   Utility Impact Allowance USD 60,000 $1.00 $60,000 

5150103 
  Miscellaneous Utility Relocation Allowance 
(Tucson Water) 

USD 25,000 $1.00 $25,000 
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ITEM 
NO. 

  ITEM DESCRIPTION UNIT QUANTITY   UNIT PRICE AMOUNT 

6010161   Box Culvert 1 L.S. 1 $60,000.00 $60,000 

6010162   Box Culvert 2 L.S. 1 $130,000.00 $130,000 

6010220 
  Concrete Retaining Wall (ADOT Std. Dwg. SD-
7.01) 

S.F. 10,256 $50.00 $512,800 

6016087   Pipe Culvert Headwall EACH 40 $5,000.00 $200,000 

607XXXX   Signing L.S. 1 $50,000.00 $50,000 

6200001   Soil Nailing S.F. 4,560 $75.00 $342,000 

6200002   Soil Nailing, Architectural Treatment S.F. 3,876 $5.00 $19,380 

6200003   Soil Nailing (Drainage Swale) L.F. 840 $30.00 $25,200 

7010001   Maintenance and Protection of Traffic L.S. 1 $350,000.00 $350,000 

7010007 
  Construction Area Elements (Predetermined 
Reimbursement Rate Allowance) 

USD 175,000 $1.00 $175,000 

704XXXX   Pavement Markings L.S. 1 $50,000.00 $50,000 

731XXXX   Signals and Roadway Lighting L.S. 1 $350,000.00 $350,000 

803XXXX   Landscape & Irrigation L.S. 1 $250,000.00 $250,000 

8030024   Decomposed Granite (Stabilized) S.Y. 2,637 $4.00 $10,548 

8100001   AZPDES/NPDES  (Original) L.S. 1 $100,000.00 $100,000 

8100012   AZPDES/NPDES Allowance (Modified) USD 50,000 $1.00 $50,000 

9010001   Mobilization L.S. 1 $600,000.00 $600,000 

9050001   Guard Rail, W-Beam, Single Face L.F. 1,501 $17.00 $25,517 

9050020   Guard Rail Terminal (SKT 350) EACH 2 $5,000.00 $10,000 

9050031   Guard Rail, Breakaway Cable Terminal EACH 2 $4,000.00 $8,000 

ITEM 
NO. 

  ITEM DESCRIPTION UNIT QUANTITY   UNIT PRICE AMOUNT 

9050038   Guard Rail,  End Anchorage, Type B EACH 2 $1,000.00 $2,000 

9050041   Guard Rail End Terminal Assembly EACH 2 $1,000.00 $2,000 

9080001   Concrete Curb (Std. Dtl. 209) (Type 1) L.F. 18,180 $15.00 $272,700 

9080006   Concrete Wedge Curb (Std. Dtl. 209) L.F. 461 $25.00 $11,525 

9080090   Concrete Curb Terminal Section (Std. Dtl. 212) EACH 32 $150.00 $4,800 

9080112   Concrete Curb Transition (Std. Dtl. 210) L.F. 20 $30.00 $600 

9080201   Concrete Sidewalk S.F. 86,094 $4.00 $344,376 

9080280   Curb Access Ramp, Std. Dtl. 207 (Type 1) EACH 11 $1,500.00 $16,500 

9080281   Curb Access Ramp, Std. Dtl. 207 (Type 2) EACH 33 $1,600.00 $52,800 

9080282   Curb Access Ramp, Std. Dtl. 207 (Type 3) EACH 0 $1,800.00 $0 

9080285   Median Refuge Area (Type 1) EACH 4 $1,200.00 $4,800 

9080297   Concrete Sidewalk Ramp, Type D (C-05.30) EACH 2 $1,500.00 $3,000 

9080305   Concrete Driveway Apron S.F. 11,873 $6.00 $71,238 

9080402   Concrete Header L.F. 880 $15.00 $13,200 

9090021   Survey Monument, Frame and Cover EACH 40 $325.00 $13,000 

913XXXX   Permanent Erosion Control L.S. 1 $180,000.00 $180,000 

9170001   Embankment Spillway L.F. 180 $85.00 $15,300 

9260001   Engineer's Field Office L.S. 1 $30,000.00 $30,000 

9300100   Incidental Items Allowance USD 300,000 $1.00 $300,000 

9300110   Miscellaneous Work 1 (Bike Ramp) EACH 4 $2,000.00 $8,000 
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ITEM 
NO. 

  ITEM DESCRIPTION UNIT QUANTITY   UNIT PRICE AMOUNT 

9330008 
  Handrail (Std. Dtl. 105) (Standard Lower Rail 
Location) 

L.F. 3,000 $25.00 $75,000 

 
  Subtotal Kolb Road Cost 

   
$9,326,904 

      

 
  CONTIGENCIES (~10%) 

   
$1,015,096 

      

 
  TOTAL KOLB ROAD CONSTRUCTION COST 

  
$10,342,000 

      

 
  RIGHT-OF-WAY ACQUISITION COST 

   
$290,000 

 
  UTILITY RELOCATION COST (PRIOR 
RIGHTS)    

$375,000 

 
  PUBLIC ART 

   
$100,000 

 
  DESIGN COST 

   
$3,170,000 

 
  CONSTRUCTION ADMINISTRATION COST 

   
$1,750,000 

 
  PROJECT TOTAL 

   
$16,027,000 

 

CHAPTER 12 

BUDGET CONSIDERATIONS 

The estimated project cost is $16,027,000 (See Chapter 11 for an itemized breakdown). The project is 
programmed in the PAG 2018-2022 TIP as project number 787.00. Financing for the Kolb Road project will come 
from federal (STP), local (Pima County Bond) funds and an estimated Tucson Water contribution for water 
facility relocations as shown below: 

Funding Source Funding 

Estimated Federal (STP) Funds    $  8,500,000 

Estimated Local (Pima County Bonds) Funds  $  7,027,000 

Estimated Tucson Water Contribution   $     500,000 

TOTAL      $16,027,000 

Kolb Road is also identified in the 2045 Regional Mobility and Accessibility Plan published by PAG. The 
segment from Sabino Canyon Road to Sunrise Drive (ID# 437.03) is proposed for the early period (2016-2025). 
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CHAPTER 13 

DELIVERY METHOD 

Historically, Pima County has delivered their projects through the Design-Bid-Build process. The Kolb Road 
project will be delivered using this method. Since this project is predominately a roadway widening project and 
would not be considered a particularly complex project, there are few opportunities to take advantage of an 
alternate delivery method such as CMAR or Design/Build; therefore, the Design-Bid-Build delivery method 
would most likely result in a lower construction cost. 

CMAR is typically useful in taking advantage of the contractor’s perspective to review and comment on the 
design. CMAR is typically used on complex projects, on projects that are schedule driven, or when an agency 
would like to award the contract based on qualifications and is not as concerned with costs, although a guaranteed 
maximum price is negotiated. Partnering is a key to this delivery method. 

The Design/Build delivery method can be used to award the contract based on qualifications or based on costs. 
This method provides some advantages such as awarding the design and construction contract to one firm, 
providing opportunities for potential costs savings and schedule reductions, and obtaining an early knowledge of 
actual contractor project costs. The design contract for this project has already been awarded, so it is unlikely that 
this delivery method would be used. 

CHAPTER 14 

RECOMMENDATIONS AND CONCLUSIONS 

This DCR describes the recommended design for widening Kolb Road from Sabino Canyon Road to Sunrise 
Drive. The project fulfills the purpose and need of increasing safety and improving multi-modal connectivity by: 

• Improving operational conditions and safety through the addition of a center 12-foot two-way left turn 
lane for motorists. 

• Improving safety and reducing delays by controlling access between Territory Drive and Sunrise Drive 
and providing a single-lane roundabout at the intersection of Territory Drive and Kolb Road. 

• Improving pedestrian and bicycle mobility through the addition of sidewalks and multi-use paved 
shoulders suitable for bicycle use. 

The design concept development process and alternatives analysis resulted in the following recommendations: 

• Reconstruction of the roadway to provide a three lane (one 11-foot through lane in each direction and a 
12-foot two-way left turn lane) roadway with six-foot paved shoulders suitable for multiple uses including 
bicycle use and an automobile emergency area in each direction  

• Addition of retaining walls as needed  

• Replacement of guardrails as needed  

• Construction of pedestrian facilities  

• Construction of drainage improvements (including channels, culverts, stormdrain catch basins and 
scuppers)  

• Reconstruction of the traffic signal at Kolb Road and Snyder Road  

• Addition of a single-lane roundabout at Kolb Road and Territory Drive 

• Mitigation of speeds in the northbound transition from two lanes to one lane by 

o narrowing of lanes through the addition of a buffered bicycle lane 

o shortening roadway taper lengths to current County standards 

• Addition or improvement of street lighting  

o from Sunrise Drive to Territory Drive  

o at the Kolb Road and Snyder Road intersection  

o at the Rural Metro Fire Station  

• Addition of landscape features, including plantings and irrigation  

• Evaluation of noise mitigation  

• Evaluation of geotechnical conditions  

• Potholing for utilities  

• Relocation of utilities as needed 
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INITIAL DESIGN PLANS
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)
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Cst \

Kolb Rd

3:1

4:1

Cst \

Kolb Rd

Axis of Rotation

Profile Control

Varies Varies

Thru Lane

75'[

Sawcut

2'

1'

1'

6'

Hinge

Sawcut

6'
1'

1'

2'

1' Hinge

A

B C D E F

G

Beginning Ending Slope

Sta Sta Detail

54+68.18 57+40.00 SR1

PAG Std Dtl 200

New Conc Sdwlk
New DG Path

Asphalt

New Colored Stamped

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

R/W

Exst

R/W

Exst

R/W

Exst

R/W

Exst

1% 1%

1'

1'

1%

6'

Hinge

6'
1'

1' Hinge

1%

Section No. 1

Pavement Structural

Section No. 1 (Typ)

Pavement Structural

A B C D E F

Thru Lane

PAG Std Dtl 200

New Conc Sdwlk

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

New DG Path

3:1
4:1

Beginning Ending Width

Sta Sta (ft)

A 54+68.18 57+40.00 9.9 to 6.8

B 54+68.18 57+28.10 26 to 20

C 54+68.18 57+28.10 12 to 7

D 54+68.18 57+28.10 12 to 7

E 54+68.18 57+40.00 22 to 12

F 54+68.18 57+40.00 10.8 to 4.5

G 54+68.18 56+31.60 4 to 2

G 56+31.60 57+40.00 0

X

Beginning Ending Width

Sta Sta (ft)

A 57+40.00 58+06.62 6.8 to 6

A 58+06.62 63+00.00 6

B 57+40.00 58+47.42 18 to 14.6

B 58+47.42 63+00.00 14.6 to 11

C 57+40.00 57+47.42 8.9 to 7.5

C 57+47.42 63+00.00 7.5 to 6

D 57+40.00 58+40.17 7.8 to 6

D 58+40.17 63+00.00 6

E 57+40.00 57+62.00 11.8 to 11

E 57+62.00 63+00.00 11

F 57+40.00 57+62.00 6.5 to 6

F 57+62.00 58+40.17 6

F 58+40.17 59+18.68 6 to 8.1

F 60+08.45 63+00.00 6

X

Beginning Ending Slope

Sta Sta Detail

54+68.18 57+40.00 SL1

Beginning Ending Slope

Sta Sta Detail

57+40.00 58+00.00 SL1

58+00.00 59+00.00 SL2

59+00.00 59+60.00 SL3

59+60.00 61+65.00 SL4

61+65.00 63+00.00 SL5

Beginning Ending Slope

Sta Sta Detail

57+40.00 63+00.00 SR1

Curb (Typ)

Exst Median

Shdr

Paved

Thru Lanes

Thru Lanes

Shdr

Pav

Shdr

Pav

Varies, See Plans

Varies, See PlansVaries, See Plans

Median Median

Sta 54+68.18 to 57+40.00

South of Snyder Rd

Sta 57+40.00 to 63+00.00

South of Snyder Rd

Exst Ground
Exst Ground

Exst Ground
Exst Ground

Exst

Match

Match Exst

Match Exst Exst

Match
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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4:1

R/W

Exst

11'

Lane

Thru

6'

Shdr

Pav

Sdwlk

Cst \

Kolb Rd

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

23'

Roadway

6'

12'

TWLTL

Varies

R/W

Exst

Lane

Thru

Shdr

Pav

6'

23'

Roadway

1'

Varies

1'1'

8' 6' 11'

35'35'

Axis of Rotation

Profile Control

Varies, See PlansVaries, See Plans

2:1

2'

Esmt

Setback/Util

Exst

Esmt

Setback/Util

Exst

Hinge Hinge

PAG Std Dtl 200

New Conc Sdwlk

Section No. 1

Pavement Structural

1% 1%

New DG Path

:13

7.5'

Beginning Ending Slope

Sta Sta Detail

63+00.00 65+80.00 SL5

65+80.00 67+60.00 SL6

67+60.00 68+05.00 SL1

68+05.00 69+21.50 SL7

69+21.50 71+95.00 SL1

71+95.00 72+44.00 SL8

72+44.00 74+22.00 SL9

74+22.00 74+34.00 SL10

74+34.00 77+60.00 SL11

77+60.00 78+00.00 transition SL11 to SL12

78+00.00 78+62.00 SL12

78+62.00 81+27.00 SL13

81+27.00 83+00.00 SL14

83+00.00 84+75.00 SL15

84+75.00 92+50.00 SL16

92+50.00 93+00.00 transition SL16 to SL17

95+50.00 99+65.00 SL17

Sta 63+00.00 to 99+49.74

South of Snyder Rd

A

B

Beginning Ending Width

Sta Sta (ft)

A 63+00.00 88+35.00 8

A 88+35.00 89+14.15 See Note 1

A 89+14.15 89+28.07 12 to 11

A 89+28.07 95+40.00 11

A 95+40.00 95+50.00 11 to 10

A 95+50.00 99+30.00 10

A 99+30.00 99+49.74 10 to 8

B 63+00.00 95+40.00 6

B 95+40.00 95+50.00 6 to 5

B 95+50.00 99+30.00 5

B 99+30.00 99+49.74 5 to 6

X

NOTES:

layout detail.

width controlled by guardrail end treatement

Curb and sidewalk location and shoulder1.

Sdwlk

1'

2:1 (Max)

Guardrail

New W-Beam

Sdwlk

Guardrail

New W-Beam

Roadway

23'

Roadway

23'

Sta 88+40.00 to 95+50.00

Sta 95+50.00 to 99+30.00

PAG Std Dtl 105

New Handrail

PAG Std Dtl 105

New Handrail

Hinge

Hinge

1%

1%

A

B

See Wall Plans

New Retaining Wall

A

B

Beginning Ending Slope

Sta Sta Detail

63+00.00 88+25.00 SR1

88+25.00 88+45.00 transition SR1 to SR2

88+45.00 92+10.00 SR2

92+10.00 92+30.00 transition SR2 to SR3

92+30.00 94+10.00 SR3

94+10.00 94+30.00 transition SR3 to SR2

94+30.00 95+50.00 SR2

99+30.00 99+49.74 SR2

Match Exst

Match Exst

Match Exst

Exst Ground

Exst Ground

Exst Ground

Exst Ground
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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11'

Lane

Thru

6'

Shdr

Pav

6'

Sdwlk

Cst \

Kolb Rd

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

23'

Roadway

6'

12'

TWLTL

Esmt

Slope/Util

Exst

R/W

Exst

Lane

Thru

Shdr

Pav

23'

Roadway

Esmt

Slope/Util

Exst

1'

6' 11'

Axis of Rotation

Profile Control

Varies, See PlansVaries, See Plans

2:1

2' 4'

4:1

Sta 100+55.00 to 144+75.00

North of Snyder Rd

VariesVaries

Varies from Sta 132+07[ to 139+90[

15' from Sta 127+08[ to 132+07[

35' from Sta 100+55[ to 125+57[

Section No. 1

Pavement Structural

Varies Varies 1%

PAG Std Dtl 200

New Conc Sdwlk

Hinge

R/W

Exst

Hinge

10'

3:1

A

Sdwlk

1'

Guardrail

New W-Beam

Roadway

23'

PAG Std Dtl 105

New Handrail

Hinge

1%

A

6'

3:1

Sta 106+50.00 to 107+35.00

Sdwlk

Guardrail

New W-Beam

Roadway

23'

PAG Std Dtl 105

New Handrail

Hinge

1%

See Wall Plans

New Retaining Wall

A

Sta 100+55.00 to 106+50.00

6'

to 143+88[

Varies from Sta 139+90[

to 139+90[

15' to 29' from Sta 131+43[

15' from Sta 131+43[ 138+86[

35' from Sta 100+55[ to 130+06[

1'

1%

1'

Hinge

PAG Std Dtl 200

New Conc Sdwlk

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

Roadway

23'

6'

8'

Sta 140+79.65 to 144+75.00

Sta 138+64.84 to 143+40.00

Sdwlk

6'1'

Roadway

23'

Drainage Swale

New Shotcrete

See Wall Plans

New Retaining Wall

1%

B

X
Beginning Ending Width

Sta Sta (ft)

A 100+57.62 101+39.05 See Note 1

A 101+39.05 101+52.91 12 to 10

A 101+52.91 107+35.00 10

A 107+35.00 107+50.00 10 to 8

A 107+50.00 144+75.00 8

B 138+64.84 140+00.00 14

B 140+00.00 141+00.00 14 to 15

B 141+00.00 142+97.41 15 to 25

B 142+97.41 143+40.00 25 to 21.5

Beginning Ending Slope

Sta Sta Detail

107+35.00 137+97.28 SR2

143+40.00 144+75.00 SR4

Exst Ground

Exst Ground

Exst Ground

Exst Ground

Exst Ground

Match Exst

Match Exst

Match Exst

Beginning Ending Slope

Sta Sta Detail

100+55.00 100+90.00 SL14

100+90.00 103+80.00 SL18

103+80.00 104+40.00 transition SL18 to SL4

104+40.00 106+50.00 SL4

106+50.00 107+00.00 transition SL4 to SL19

107+00.00 109+00.00 SL19

109+00.00 109+50.00 transition SL19 to SL18

109+50.00 112+00.00 SL18

112+00.00 112+50.00 transition SL18 to SL4

112+50.00 114+00.00 SL4

114+00.00 126+00.00 SL18

126+00.00 126+40.00 transition SL18 to SL20

126+40.00 126+70.00 SL20

126+70.00 132+50.00 SL21

132+50.00 133+00.00 transition SL21 to SL4

133+00.00 133+85.00 SL4

133+85.00 135+20.00 SL22

135+20.00 135+40.00 transition SL22 to SL14

135+40.00 136+15.00 SL4

136+15.00 139+89.37 SL23

140+79.65 144+75.00 SL24
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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R/W

Exst

Shdr

Pav

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

R/W

Exst

Shdr

Pav

1'1'

Axis of Rotation

Profile Control

1% 1%Varies Varies3:1

Section No. 1 (Typ)

Pavement Structural

Cst \

SL-1

Rndbt

Cst \

SL-2

Rndbt

Varies, See Plans Varies, See Plans

A

B

CD

Hinge Hinge

See Note 1

PAG Std Dtl 200 (Typ)

New Conc Sdwlk

E

F

HG

Axis of Rotation

Profile Control

3:1

Beginning Ending Width

Sta Sta (ft)

A 20+08.32 21+63.81 6.5

A 21+63.81 21+80.97 6.5 to 6.9

B 20+08.32 20+57.26 11.5

B 20+57.26 20+92.26 11.5 to 6.5

B 20+92.26 21+52.41 6.5

B 21+52.41 21+80.97 6.5 to 9

C 20+08.32 20+57.26 6

C 20+57.26 20+92.26 6 to 1

C 20+92.26 21+80.97 1

D 20+08.32 20+91.30 11

D 20+91.30 21+45.87 11 to 22.2

D 21+45.87 21+80.97 22.2 to 27.7

E 10+08.32 10+28.49 6.5

E 10+28.49 11+32.31 6.5 to 7

E 11+32.31 11+39.78 7 to 7.3

E 11+39.78 11+81.26 7.3 to 10.1

F 10+08.32 10+28.09 10.4 to 7.5

F 10+28.09 11+32.34 7.5 to 7

F 11+32.34 11+81.26 7 to 7.9

G 10+08.32 10+28.09 4.9 to 2

G 10+28.09 11+32.34 2 to 1

G 11+32.34 11+81.26 1

H 10+08.32 10+67.00 14.1 to 18.3

H 10+67.00 10+95.90 18.3 to 22.9

H 10+95.90 11+81.26 22.9 to 37.7

X

4:1
4:1

R/W

Exst

Shdr

Pav

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

R/W

Exst

Shdr

Pav

1'1'

Axis of Rotation

Profile Control

1% 1%Varies Varies3:1

Section No. 1 (Typ)

Pavement Structural

Cst \

NL-2

Rndbt

Cst \

NL-1

Rndbt

Varies, See Plans Varies, See Plans

A

B

CD

Hinge Hinge

See Note 1

PAG Std Dtl 200 (Typ)

New Conc Sdwlk

E

F

HG

Axis of Rotation

Profile Control

3:1

4:1
4:1

Beginning Ending Width

Sta Sta (ft)

A 40+35.96 40+76.14 8.1 to 7

A 40+76.14 42+53.58 7

B 40+35.96 40+76.14 11.1 to 7.6

B 40+76.14 40+85.25 7.6 to 7

B 40+85.25 41+30.13 7

B 41+30.13 41+64.65 7 to 12

B 41+64.65 42+53.58 12

C 40+35.96 41+30.13 1

C 41+30.13 41+64.65 1 to 6

C 41+64.65 42+53.58 6

D 40+35.96 41+81.63 18.3 to 13

D 41+81.63 41+96.64 13 to 8

D 41+96.64 42+53.58 8

E 30+39.89 30+71.76 7.8 to 7

E 30+71.76 32+50.63 7

F 30+39.89 30+71.76 9.6 to 7.4

F 30+71.76 30+80.31 7.4 to 7

F 30+80.31 31+36.24 7

F 31+36.24 31+71.24 7 to 12

F 31+71.24 32+50.63 12

G 30+39.89 31+36.24 1

G 31+36.24 31+71.24 1 to 6

G 31+71.24 32+50.63 6

H 30+39.89 30+72.78 39 to 26

H 30+72.78 31+36.85 26 to 16

H 31+36.85 32+05.04 16 to 11

H 32+05.04 32+50.63 11

X

Sdwlk Sdwlk

Sdwlk Sdwlk

Sta 40+35.96 to 42+53.58, Rndbt NL-2 Cst \

Sta 30+39.89 to 32+50.63, Rndbt NL-1 Cst \

Sta 10+08.32 to 11+81.26, Rndbt SL-2 Cst \

Sta 20+08.32 to 21+80.97, Rndbt SL-1 Cst \

Sta 200+00.00 to 203+22.01, Rndbt RA Cst \

Axis of Rotation

Profile Control

Varies

Cst \

RA

Rndbt

Point

Center

Rndbt

51.25'

10'14'

1'

Varies

Detail to be Provided Later

New Conc Retaining Wall

Truck Apron

10'[

Circulatory

Roadway

Detail to be Provided Later

New Conc Truck Apron Curb

26.25'

Roundabout Island

Section No. 1 (Typ)

Pavement Structural

See Note 2

See Note 3

4:14:1

(Typ)

Match Exst

(Typ)

Exst

Match

Exst Ground

Exst Ground

Exst Ground

(Typ)

Match Exst

(Typ)

Exst

Match

Exst Ground

Section No. 2

Pavement Structural

Elev=2578.60

NOTES:

3.

 

2.

1.

Sta 31+90.00, 18.30' Lt and Sta 32+29.12, 18.09' Lt.

flowline that shall be graded to drain to the catch basins at 

shall be depressed 6" from top of curb and with 4:1 slopes to a

From Sta 30+70.00 to 32+50.63 (Rndbt NL-1 Cst \) the median

sheets that will be provided in future submittals.

(e.g., pavement vs. curb), is defined by the Horizontal Control

Geometry for outside edge of circulatory roadway and treatment type

width and location will be provided in future submittals.

typically be 8'. Additional information with regards to the sidewalk

In general, the sidewalk width in the vicinity of the roundabout will

Varies
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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R/W

Exst

Shdr

Pav

6'

Sdwlk

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

R/W

Exst

1'

1%Varies3:1

Section No. 1 (Typ)

Pavement Structural

Hinge

3:1
4:1

4:1

Sta 151+11.19 to 152+93.89

South of Sunrise Dr

Cst \

Kolb Rd

4:1[ 4:1
[

1'

6'13'

Lane

Thru

Varies, See Plans

1.5%

1' 6' 1'

1%

Varies, See Plans

Hinge

B6'

Lane

Thru

Lane

Bike

Lane

Right Turn

C

Varies

Axis of Rotation

Profile Control

1.5%

Cst \

Kolb Rd

8'4' A

D

13'

Lane

Thru

Varies

F

D

6'

Sdwlk

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

1'

1%

Hinge

3:1

4:1

1'

Lane

Bike

6' G

PAG Std Dtl 200

New Conc Sdwlk

PAG Std Dtl 200 (Typ)

New Conc Sdwlk

Section No. 1 (Typ)

Pavement Structural

4:1
[

E

E

Sta 151+70.00 to 152+93.89

* **
**

*

= Development of Northbound Right Turn Lane

= Development of Northbound Left Turn Lanes

Beginning Ending Width

Sta Sta (ft)

A 151+11.19 152+07.86 12

A 152+07.86 152+85.83 12 to 0

A 152+85.83 152+93.89 0

B 151+11.19 152+07.86 12.7 to 12.8

B 152+07.86 152+93.89 12.8 to 13.6

C 151+11.19 152+07.86 6.8 to 9.3

C 152+07.86 152+93.89 9.3 to 12.5

D 151+11.19 151+70.00 16

D 151+70.00 152+71.71 16 to 15.9

E 151+11.19 151+70.00 10.9 to 12.3

E 151+70.00 152+93.89 12.3 to 3.9

F 151+11.19 151+70.00 0

F 151+70.00 152+71.71 0 to 20.7

G 151+11.19 151+70.00 0

G 151+70.00 152+93.89 0 to 10.9

X

NOTES:

1.

4.87' Rt and Sta 151+50.00, 4.17' Rt.

be graded to drain to the catch basins at Sta 150+80.00, 

6" from top of curb and with 4:1 slopes to a flowline that shall

From Sta 151+11.19 to 152+93.89 the median shall be depressed

See Note 1

Exst Ground

(Typ)

Exst Ground

(Typ)

Match Exst

Match Exst

(Typ)

Match Exst

(Typ)

Exst Ground
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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Sta 152+93.89 to 155+37.19

South of Sunrise Dr

1%

3:1 1%
4:1

Cst \

Kolb Rd

G

D

J6'12'

H

I

K

1'
6'4'

Lane

Bike

Lane

Thru

Lanes

Left Turn Sdwlk**
**

*

= Development of Northbound Right Turn Lane

= Sawcut

*

*

C

1'

BA

E F
1'

6' 3'

1'

Lane

Thru

3'

R/W

Exst

75'[
R/W

Exst

75'[

A H

3' D

B

Cst \

Kolb Rd

D

B

Cst \

Kolb Rd

Section No. 1 (Typ)

Pavement Structural

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

PAG Std Dtl 200 (Typ)

New Conc Sdwlk

Exst Sdwlk Exst Sdwlk

Exst Curb Exst Curb

Exst Curb

Exst Curb

(Typ)

PAG Std Dtl 209, Type 1

New Conc Vert Curb, H=6"

*

*
*

Sta 153+47.70 to 155+05.47

Sta 155+05.47 to 155+37.19

Sta 154+13.51 to 155+37.19Sta 153+83.28 to 155+37.19

* *

Asphalt

New Colored Stamped

Beginning Ending Width

Sta Sta (ft)

A 152+93.89 153+77.42 19.8 to 26.4

A 153+77.42 153+83.16 26.4 to 27.1

A 153+83.16 155+22.90 27.1 to 27.4

A 155+22.90 155+37.19 27.4 to 28.3

B 152+93.89 153+77.42 12.5 to 15.3

B 153+77.42 155+37.19 15.3 to 15.5

C 152+93.89 153+83.16 6.2 to 12.2

C 153+83.16 155+22.90 12.2 to 12.4

C 155+22.90 155+37.19 12.4 to 13.2

D 152+93.89 153+74.70 4.8 to 9.9

D 153+74.70 155+37.19 9.9 to 10.0

E 152+93.89 153+48.95 0

E 153+48.95 153+83.16 2 to 5

E 153+83.16 155+37.19 5

F 152+93.89 153+49.00 13.6 to 14.3

F 153+49.00 153+77.42 14.3 to 14.8

F 153+77.42 154+00.51 14.8 to 15.0

F 154+00.51 155+37.19 15

G 152+93.89 153+47.70 4.2 to 3.2

H 152+93.89 153+47.70 44.8 to 46.6

H 153+74.70 154+13.51 46.6

H 154+13.51 155+37.19 46.6 to 46.2

I 152+93.89 153+47.70 20.7 to 25.2

I 153+47.70 155+37.19 25.2

J 152+93.89 153+47.70 10.9 to 13.4

J 153+47.70 155+37.19 13.4 to 13.0

K 152+93.89 154+13.51 6.3 to 2.0

X

Exst Ground
Match Exst

Exst GroundMatch Exst

Exst Ground Exst Ground
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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3:1

3:1

Hinge

SL1

Hinge

4:1
2%

SL2

8'Varies

Varies

Varies

Hinge

2%

SL3

Varies 6'

Hinge

4:1

SL4

Varies 6'

4:1

2:1

2:1

SL5

3:1

2'

Varies(Typ)

Exst Ground

Exst Ground

Exst Ground

Exst Ground

Exst Ground

(Typ)

Match Exst

Match Exst

Match Exst

Match Exst

Match Exst

Hinge

4:1

SL6

Varies 4'

3:1

Hinge

SL7

3:1

9'

Exst Ground

Hinge

SL8

Exst Ground

4:1

8'

Hinge

SL9

5%

Exst Ground

Match Exst

Varies

Hinge

SL10

Exst Ground

Match Exst

5%

6:1

15'Varies

Hinge

SL11

3:1

Varies

Exst Ground

Match Exst

6'

3:1

2%

2%

SL12

7.5'

Hinge

9'

Hinge

8'

4:1

2%
Match Exst

Exst Ground

2'

Varies

4:1

Hinge

4:1

SL13

Varies 6'

Exst Ground

Match Exst

3:1

Hinge

Varies(Typ)

Exst Ground

(Typ)

Match Exst

Varies

4:1

4:1

3:1

6'Varies

3'

3:1

Exst Ground

Match Exst

1%

Hinge

SL16

2:1

SL17

3:1

2'

Varies

2%

Hinge

9'

2:1

3:1

2'

Varies

2%

Hinge

6'

Match Exst

Exst Ground

Match Exst

Exst Ground

SL18

4:1

2'

Hinge

10'

Match Exst

Exst Ground

2:1

2%

Varies

SL19

4:1

Hinge

10'

Match Exst

Exst Ground

2:1

Varies

SL14

SL15

Exst Ground

Match Exst

SL20

2'

Hinge

10'

Match Exst

Exst Ground

2%

Varies

3:1
10:1

See Wall Plans

New Retaining Wall

See Wall Plans

New Retaining Wall

See Wall Plans

New Retaining Wall
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before you begin excavation.
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before you begin excavation.

Call at least two full working days
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before you begin excavation.

Call at least two full working days
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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Curve No. Radius Arc Length Delta Angle Tangent Length Degree of Curve External Distance

1 51.25 322.01 N/A N/A N/A N/A

2 101.08 87.43 49°33'25" 46.66 56°41'04" 10.25'

3 75.34 54.99 41°49'15" 28.78 76°03'09" 5.31'

4 82.02 71.76 50°07'34" 38.36 69°51'20" 8.53'

5 83.10 76.14 52°30'01" 40.98 68°56'56" 9.56'

6 506.00 115.19 13°02'38" 57.85 11°19'24" 3.30'

7 86.51 83.57 55°21'06" 45.37 66°13'59" 11.18'

8 1366.00 96.14 04°01'56" 48.09 04°11'40" 0.85'

9 145.00 81.57 32°13'49" 41.89 39°30'52" 5.93'

10 60.00 59.41 56°44'04" 32.40 95°29'35" 8.19'

11 60.00 45.43 43°22'46" 23.86 95°29'35" 4.57'
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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BM Ref No. Station Offset Northing Easting Elevation Description

BM 1 155+16.26 246.06' Lt 77703.732 131135.104 2765.388 •" S.P. w/Tag "PCDOT Ref 22" Flush, 6' North of Wall in Front of Wells Fargo

BM 2 154+91.57 84.03' Lt 77681.415 131297.481 2759.283 •" S.P. w/Tag S.W. Cor

BM 3 149+43.78 49.17' Lt 77127.491 131418.704 2755.094 •" S.P. w/Tag "PCDOT Ref 22" Up 0.10', 25' East of Wall in Front of Bashas

BM 4 150+16.11 77.71' Rt 77238.911 131511.715 2751.529 †" S.P. w/Punch 2' West of N.W. Cor of Wall for Apts

BM 5 151+73.83 66.05' Rt 77377.245 131463.642 2754.130 •" S.P. w/Tag up 0.10', 10' West of Wall in Front of Gadabout Salon

BM 6 155+07.51 76.24' Rt 77699.686 131457.494 2755.899 •" S.P. w/Tag "PCDOT Ref 22" Down 0.4', S.E. Cor Kolb/Sunrise, 30' East of Curb

BM 7 N/A N/A 77879.619 131488.848 2757.016 •" S.P. w/Tag "PCDOT Ref 22" Flush, N.E. Cor Kolb/Sunrise, 65' East of Kolb Curb

BM 8 146+60.28 50.62' Lt 76860.996 131536.478 2757.269 •" S.P. w/Tag "RLS 21762" Up 0.10', S.W. Cor Kolb/Territory

BM 9 142+16.25 72.17' Lt 76472.030 131748.399 2775.047 •" S.P. w/Tag "RLS 21762" Up 0.10', S.W. Cor Kolb/Gate Ridge, 200'[ North Gate Ridge

BM 10 136+15.12 31.82' Rt 75996.199 132126.788 2769.389 "+" on West Rim SMH on East Sid eof Kolb

BM 11 134+61.74 37.50' Rt 75864.260 132205.197 2762.259 60d on South Edge of Paver Driveway, 8'[ North of Mailbox '5310'

BM 12 130+03.50 50.53' Rt 75464.422 132434.473 2745.308 •" S.P. w/Tag "RLS 13187" Up 0.20', Bent Slightly South, East Side of Kolb, Across from '5263' Kolb

BM 13 127+02.59 44.13' Lt 75149.805 132459.085 2740.886 2-1/2" LCP Up 0.5', 2' North of Driveway at '5191' Kolb

BM 14 122+98.87 42.33' Rt 74787.533 132654.404 2728.329 •" S.P. in Conc w/Tag N.E. Cor Kolb/Rocky Ridge

BM 15 121+00.10 46.29' Rt 74597.528 132712.909 2726.436 •" S.P. w/Tag "PCDOT Ref 22" Up 0.25', 4' West of S.W. Cor of Wall, North of Mailbox '5100'

BM 16 NOT USED

BM 17 114+94.38 40.82' Rt 74013.696 132874.344 2706.269 †" S.P. w/Tag, 2' West of Transformer 'QC17'

BM 18 NOT USED

BM 19 107+76.06 44.10' Rt 73290.858 132966.726 2705.457 •" S.P. w/Tag "RLS 10279" Up 0.15', East Side of Kolb

BM 20 105+10.75 38.26' Rt 73027.522 132933.863 2707.545 •" S.P. w/Tag "RSL40279" Up 0.10', East Side of Kolb

BM 21 99+09.32 59.90' Lt 72420.162 132869.789 2706.269 Chiseled Square at S.E. Cor Trans Pad as S.W. Cor Kolb/Snyder

BM 22 100+63.18 398.02' Lt 72529.035 132505.291 2794.098 2-1/2" S.P.

BM 23 100+78.31 381.92' Lt 72549.739 132518.697 2797.802 •" S.P.

BM 24 89+64.83 45.40' Rt 71516.080 133173.509 2658.068 •" S.P. w/Tag "LS 4785" Down 0.50', 1' West of Wall, North of 'The Arboretum' Sign, East Side of Kolb

BM 25 84+96.00 65.62' Lt 71041.900 133079.434 2662.300 †" S.P. w/Tag Up 0.30', S.E. Cor Kolb/Quailrun, '7180'

BM 26 83+79.45 66.27' Rt 70928.874 133214.364 2655.082 †" S.P. w/Tag Up 0.15', S.E. Cor Kolb/Rocky Creek

BM 27 77+47.64 54.93' Lt 70290.515 133113.753 2627.197 Chiseled Square at N.E. Cor Trans Pad as S.W. Cor Kolb/Painted Quail

BM 28 NOT USED

BM 29 69+98.98 100.30' Lt 69540.845 133327.797 2598.824 2" BCSM w/Punch in Conc, "LS 4785" in CL Gamble, 150'[ West of Kolb CL

BM 30 60+75.35 52.88' Lt 68748.289 133722.354 2574.178 •" S.P. w/Tag Flush, S.W. Cor Kolb/Clayridge, 20'[ North of Wall End

BM 31 53+59.73 0.15' Lt 68041.573 133791.568 2549.242 2" BCSM in Conc "Const. CL Sta 14+33.0 PCDOT S-02", CL Int. of Kolb/Little Savannah

SECONDARY BENCHMARKS FOR CONSTRUCTION
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)

Arizona Blue Stake, Inc.
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before you begin excavation.

Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)
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Call at least two full working days

In Maricopa County: (602) 263-1100

Dial 8-1-1 or 1-800-STAKE-IT (782-5348)
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APPENDIX A-2

ENVIRONMENTAL IMPACT SCREENING SUMMARY IMPACT MATRIX



Applicable 
to Project Project Construction and Operation Activities

√ Change in the Vertical or Horizontal Alignment X X NA O X X O O X O NA

New Alignment NA NA NA NA NA NA NA NA NA NA NA

Added Capacity (i.e., through lanes) NA NA NA NA NA NA NA NA NA NA NA

√ Milling/Grading X O NA O X X O X X O NA

Change in Access (e.g., driveways, intersections) NA NA NA NA NA NA NA NA NA NA NA

√ Clearing and Grubbing M X NA M M M O X X O X

Excavation NA NA NA NA NA NA NA NA NA NA NA

√ Cut Slope X O NA M M M O NA NA NA NA

Demolition NA NA NA NA NA NA NA NA NA NA NA

Demolition Debris Disposal NA NA NA NA NA NA NA NA NA NA NA

√ Acquisition of Additional Right‐of‐Way NA NA NA NA NA NA NA NA NA O X

√ Temporary Construction Easements NA NA NA NA NA NA NA NA NA NA X

√ Discharge of Dredge or Fill Material X X NA X M X O X O O NA

Channeling or Dredging NA NA NA NA NA NA NA NA NA NA NA

√ Hauling O O NA O NA NA NA X X NA NA

New Signals NA NA NA NA NA NA NA NA NA NA NA

√ Storm Water Drainage X X NA X X X O NA NA O NA

√ Construction Equipment X X NA X X X O X X O NA

Detour Route NA NA NA NA NA NA NA NA NA NA NA

M = Potential moderate impact
NA = Not applicable
O = No involvement
X = Potential involvement but no or minimal impact

Hazardous Materials

Land Uses / 
Community 
Character

4KSCSD Kolb Road: Sabino Canyon Road to Sunrise Drive
Environmental Impact Screening Summary Matrix

Water 
Quality

100‐Year 
Floodplain

Protected 
Watersheds

Visual 
Quality/Viewsheds

Protected 
Plants/Vegetation

Protected 
Animals/Wildlife

Cultural 
Resources Air Quality Noise

Types of ImpactsPotentially Affected Environmental Categories
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