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Introduction: Project Description

Project Objective: Assess the current 

Cam-boh Picnic Area parking lot 

and create a redesigned lot for the 

designed user

Figure 2: City of Tucson View

Figure 1: Arizona State View

Project Criteria

• Available space for new lot

• Protection and removal of native 

plants

• Adequate drainage

• Permits truck-trailer parking

• ADA compliant

1.

Existing Site: 4.5 square acres
Elevation: 2,493 feet



Field Work/Survey 

Analysis

Goal: Travel to the site in Tucson, Arizona to take a 

visual, site, and vegetation survey as well as collect 

geotechnical samples

Protected Species

Ironwood

Palo Verde

Saguaro (Short)

Saguaro (Tall)

Figure 3: Provided Existing Species Location

Figure 4: Provided 2 ft. Contour Map

The site investigation was not conducted due to 

travel restrictions, instead the 2-foot contour map 

was provided by Pima County and the vegetation 

map was provided by the client.

2.



Geotechnical Considerations

3.

Goal: Obtain/calculate 

geotechnical properties through 

classifications (AASHTO/USCS) to 

aid in the pavement design

● Using a boring log from a project occurring in Mesa, 

Arizona: 

○ Assumed soil type is Sandy Clay Loam 

○ USCS classification- CL, SC (Lean Clayey Sand)

○ AASHTO classification- A-6 

○ Group Index- 0

● Selection of Subbase:

○ Gravel lot:

■ Crushed (Graded) Stone base- 6 inches

■ Soil-Aggregate Subbase- 4 inches

○ Asphalt pavement lot:

■ Hot Mix Asphalt with aggregate- 2 inches

■ Soil-Cement Base- 6 inches

■ Soil-Aggregate Subbase- 4 inches
Figure 5: Boring log of Union Office Complex in Mesa, Arizona



Subgrade Considerations

4.

Goal: Obtain/calculate Subgrade 

properties to aid in the pavement 

design

● Gravel Lot Drainage Coefficients-

○ Consisted of two layers

■ Crushed (graded) Stone- 0.14

■ Soil-Aggregate Subbase- 0.05

● The drainage coefficient used in Pima  County, AZ- 1.25

● The Structural Number for the gravel lot was estimated to be 

1.

Equation 1: Equation used to determine the Structural Number

● Asphalt Pavement Lot Drainage Coefficients-

○ Consisted of three layers

■ Hot Mix Asphalt- 0.44

■ Soil-Cement Base- 0.15

■ Soil-Aggregate Subbase- 0.05

● The drainage coefficient used in Pima  County, AZ- 1.25

● The Structural Number for the asphalt Pavement lot was 

estimated to be 3.



Hydrology and 

Hydraulics Analysis

5.

Goal: Analyze the existing and 

proposed hydraulic infrastructure from 

required Pima County storm events

Wash 

Limits

Figure 6: Existing Conditions

Table 4: Pre vs. Post-Development Conditions Outputs

Pre-Development Conditions

Sub Basin Area (Acres) 4.5
Length of Longest Watercourse 
(ft) 1439

Watershed Type
Undeveloped 

Foothills

Channel Slope (ft/ft) 0.024

Basin Factor 0.035

Vegetative Cover Density (%) 90

Vegetative Cover Type Desert Brush

Impervious Cover (%) 5

Soil Type C

Curve Number 90

Post-Development Conditions 

(gravel)

Vegetative Cover Density 

(%) 85

Impervious Cover (%) 10

Post-Development Conditions 

(asphalt)

Vegetative Cover Density 

(%) 85

Impervious Cover (%) 10

100 Year Storm

Pre-Development
Post-Development 

(gravel)

Post-Development 

(asphalt)

Peak 

Discharge 

(CFS)

26.1 26.2 28

Table 1: Pre-Development Inputs

Table 2: Post-Development 

(gravel) Inputs
Table 3: Post-Development 

(asphalt) Inputs



6.
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Figure 7: Pre-Development Conditions 

Figure 8: Post-Development Conditions (gravel)
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Figure 9: Post-Development Conditions (asphalt) 

Utilized NRCS Cross Section Analyzer to

• Plot a cross section of the channel of 

interest
• △ flow due to increased impervious 

surfaces (pre-development vs post 

development i.e. gravel & asphalt)



Traffic and 

Visitation Statistics

Visitors in Saguaro 

National Park in 

2019

950,000

Visitors in Saguaro 

National Park in 

2020

1,026,226

Goal: Obtain a daily count of visitors to the Cam-

boh Picnic Area to design a lot that will account for 

the increase of visitors

Design Goal: 

20-25 Vehicles 

per hour

Figure 10: Typical Horse Trailer and Truck Figure 11: Equestrian Trail in Arizona
7.



Parking Lot Design and 

Development

8.

Overall Lot Dimension and Flow 

of Traffic

• Constrained to design 

around existing structures

• 169’-09” (width) x 443’-03” 

(length)

• Circular pattern 

Goal: From the analyses completed, 
concluded on an overall flow size of lot 
and parking stalls while adhering to ADA, 
local, and federal standards

Parking stalls Dimensions

• Design vehicle - Truck-trailer 

combination 

• 45 degree angled

• 3 ADA parking stalls (8’ x 

18’) 

• 5 Passenger vehicle stalls (9’ 

x 25’-06”)

• 15 Truck-trailer vehicle stalls 

(18’ x 55’-00”)

Figure 12: Overall Parking Lot Design

Passenger Vehicle 
Spaces

ADA Parking Spaces

Pull-Through Truck-Trailer 
Parking Spaces

Trail Entrance 

Existing 
Structures 



Cover Page

9.



Vegetation Relocation Plan

10.



Site Delineation Plan

11.



Gravel Detail Sheet

12.



Gravel Cross Section

13.



Asphalt Detail Sheet

14.



Asphalt Cross Section

15.



Erosion Control Plan

16.



Signage General Notes

17.



Construction and 

Engineering Costs

Goal: Provide to the client a total cost estimation of 

the implementation and engineering costs 

associated with this project

Table 5: Gravel Estimated Cost

Table 6: Asphalt Estimated Cost

18.

Item Qty Unit
Unit Price 
($) Total ($)

Geotechnical Analysis

Land Survey 1 LS N/A N/A

Complete Soil Test 1 LS N/A N/A

Earthwork

Cut 20 HR 64 1280

Fill 20 HR 64 1280

Subgrade Preparation 1 LS 800 800

Paving/Subgrade 
Materials

2" Hot Mix Flexible 
Pavement 8400 SY 2.5 21000

Soil-Cement Base 1400 CY 8.5 11900

Granular Base 950 CY 15 14250

Striping and Signage

Striping/Signage 1 LS 2000 2000

Miscellaneous

Testing/Quality Control 1 LS 1500 1500

Inspection 1 LS 2000 2000

Construction 
Management 1 LS 3000 3000

Equipment 10 HR 39 390

Maintenance 1 LS 500 500

Contingency 

Unforeseen Issues 1 LS 3000 3000

TOTAL  ($) 62900

Item Qty Unit Unit Price ($) Total ($)

Geotechnical Analysis

Land Survey 1 LS N/A N/A

Complete Soil Test 1 LS N/A N/A

Earthwork

Cut 15 HR 64 960

Fill 15 HR 64 960

Subgrade Preparation 1 LS 500 500

Paving/Subgrade Materials

2" Hot Mix Flexible Pavement 1400 SY 8.5 11900

Soil-Cement Base 1000 CY 4.5 4500

Striping and Signage

Striping/Signage 1 LS 2000 2000

Miscellaneous

Testing/Quality Control 1 LS 1000 1000

Inspection 1 LS 2000 2000

Construction Management 1 LS 3000 3000

Equipment 3 HR 39 117

Maintenance 1 LS 750 750

Contingency 

Unforeseen Issues 1 LS 1500 1500

TOTAL  ($) 29187.00



Impacts

Environmental 
Impact

Social Impact

Economical 
Impact

Goal: Aid in the final design by conducting a 

feasibility tool to assess the impacts of the project 

on society, economy, and the environment

Environmental
• Preservation the environment

• Delineation area boundaries

• Relocation of protected species

Social
• Decrease stress and depression

• Safe place for recreation

• Strong relationships with the community 

Economical
• Local employment

• New industries of businesses services and/or 

food

• New infrastructure

19.



Questions?

Even though the project had 

restrictions due to COVID-19 

the below objectives were 

met.

Redesigned lot

Protection of native species

Adequate drainage

Permits truck-trailer parking

ADA compliant
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