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Ms. Sharon Mitchell 
118 Arizona Street 
Bisbee, Arizona  85603 
 
January 15, 2009  
 
RE:  Mini‐DCR Submittal for STP Funds 
 
Dear Ms. Mitchell,  
 
We are pleased to submit a Mini‐Concept Report for STP funds through the SEAGO process.  
Cochise County has a unique opportunity to complete three identified spot drainage and roadway 
improvements.  Sufficient funds have been earmarked through the SEC 115 federal funds to 
complete two of these critical improvements and, if awarded the requested STP funds, we would 
be able to complete the third component of this project.  
 
Davis Road is a significant transportation corridor in Cochise County providing connectivity for 
commuter, regional and commercial traffic.  This route is used heavily by trucks traveling to I‐10 
and points beyond from the Agua Prieta and Douglas area.  This traffic is expected to increase with 
the planned improvements to the Douglas Port of Entry.  Unfortunately, Davis Road is subject to 
frequent closures due to the existing at‐grade crossings that flood during heavy weather 
conditions. In addition, the safety of this site would be improved with a re‐alignment of the 
roadway and reconstruction to the proposed design speed of 65 miles per hour.  
 
We are requesting a total of $1,757,120 (2009 dollars) for this project.  Cochise County will be 
providing funds for utility relocation, design and right‐of‐way through other funding sources.  In 
addition, we will strive to achieve economies of scale by coordinating this project with the two 
other similar projects along Davis Road. Please feel free to contact me if you have any additional 
questions or need more information.  
 
Sincerely,  
 
 
Benny J. Young, P.E.    
Highway and Floodplain Director  
 
 
Attachment: Davis Road MP 5.16 Roadway and Drainage Improvements Mini‐DCR 
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A. COVER LETTER AND TITLE PAGE 
 
 
B. INTRODUCTION 
 
This proposed project is located in Cochise County, on Davis Road between SR 80 and SR 191. Davis 
Road is classified as a Rural Major Collector and eligible for federal aid funds. The 24 mile road connects 
the town of Tombstone, along SR 80, and McNeal, along SR 191, and serves commuter traffic, regional 
traffic and commercial traffic.  Davis Road is the main route to I-10 and Tucson from the Agua Prieta and 
Douglas area. It is also used heavily by trucks that are avoiding the steep grades of SR 80 in the Bisbee 
area. Countless locations along Davis Road experience frequent flooding resulting in innumerable road 
closures.   
 
The purpose of this project is to improve the safety and operation of Davis Road. The proposed 
improvements will accomplish the project goals of providing all weather access along the road by adding 
drainage culverts and improving roadway geometrics.  Cochise County received earmarked SEC 115 
federal aid for critical drainage and roadway improvements for Davis Road. This project was funded for 
$3 million dollars and is in the current SEAGO 2008 Transportation Improvement Program. However, this 
funding is sufficient for only two of the three identified improvements.  This proposal requests additional 
construction funds to complete the project for the third spot improvement located at MP 5.1.  This project 
would be scheduled for construction in the 2012-2013 timeframe, if awarded. 
 
Project Tracs Number 000 CH CCH SS642 01C, Federal Reference Number HPS-CCH-0(200)A, “Davis 
Road Drainage Improvements” is categorized as a drainage spot improvement project.  The project will 
construct drainage culverts at three locations along Davis Road in Cochise County to eliminate at-grade 
drainage crossings.  The roadway will also be reconstructed at these three locations: MP 5.1, 9.9, and 
13.1. An initial project assessment report has been completed by Cochise County to assess project scope 
and costs.  This study presented two drainage alternatives and two roadway alternatives at each of the 
three locations.  The “Do Nothing” alternative was also considered but was not recommended because 
the existing at-grade drainage crossings require that Cochise County close the roadway during frequent 
storms.    
 
Initial drainage alternatives compared reinforced concrete box culverts (RCBC’s) and arch culverts.  The 
drainage alternatives presented within this study integrate arch culverts based upon the perceived cost 
savings as well as the potential for minimizing impacts to jurisdictional waterways.  However, equivalent 
RCBC’s have been identified where applicable. Hydraulic design parameters are based upon conveying 
the 25-year storm under the roadway.  Roadway alternatives consisted of comparing reconstructing the 
roadway along the existing alignment to reconstructing the roadway along a new alignment.  The 
recommended alternative needs to meet the requirement of eliminating the at-grade crossings as well as 
meet minimum AASHTO criteria. 
 
 
C. BACKGROUND DATA 
 
There are no as-built plans available for Davis Road.  The earliest records are from 1984 when Cochise 
County prepared an alignment study and right-of-way plat for the corridor as well as improvement plans 
for the west 14 miles of Davis Rd.  The improvements consisted of horizontal and vertical alignment 
changes and constructed a chip seal surface treatment over a 6” base.  A later County project in 1987, 
called “West Davis Rd” built a 24 ft roadway consisting of 3-1/2” AC over the existing chip seal and base 
pavement section.  Also in 1987, the “East Davis Rd” County project constructed a 24 ft roadway (2” AC 
over 6” cement treated base) from the “West Davis Road” project to US 191. This was a surfacing project 
which followed the existing profile. 
 
The terrain is flat with occasional rolling features. The high desert elevation varies between 4000’ to 
5000’. The as-built cross slope is 2%. 
 
 
The most recent traffic data available for Davis Road comes from the 2004 Davis Rd/Naco Highway 
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Feasibility Study.  Counts were taken at the time of the study and show an ADT in 2004 of 1420 vpd with 
a truck percentage of 7.6%.  Applying ADOT’s 20-yr growth factor of 1.48 yields a 2008 ADT of 1,557 vpd 
and 2028 ADT of 2,239 vpd. 
             
Because these are spot improvements, an AASHTO Controlling Design Criteria Report has not been 
completed. An analysis of the horizontal and vertical alignments was completed as part of the Davis Road 
/Naco Highway Feasibility Study prepared by ARCADIS G&M, Inc for the Arizona Department of 
Transportation in 2004. 
 
The ADOT Traffic Studies Branch has completed an accident analysis on Davis Rd between Cowan 
Ranch Rd (~MP 2.5) and High Lonesome Rd (~MP 15).  A total of 10 accidents were reported during a 
five-year evaluation period beginning November 1, 2001 to October 31, 2006.  These include 8 property 
damage only accidents, 3 non-fatal injury accidents, and no fatal accidents.   
 
Land ownership along Davis Road is a combination of private land and State Trust Land. The existing 
roadway is predominantly fenced along a 66-foot width generally centered along the roadway centerline. 
The fence varies at access locations and several drainage locations as shown on the exhibits. Cochise 
County is currently working on obtaining necessary right-of-way, where needed, for this infrastructure 
project.  
 
Land use is primarily ranching and agricultural; however, a number of ranches along this route have been 
recently sold to potential developers.   
 
The drainage and transportation improvement study area is impacted by a rural watershed of varying 
size.  Existing watercourses associated with the study areas are assumed to be jurisdictional per the US 
Army Corps of Engineers (ACOE).  A Nationwide or Individual permit will likely need to be addressed in 
conjunction with selecting and implementing improvements. Preliminary hydrological studies and 
identification of floodplain areas has been completed for this portion of David Rd.  
 
The study area is located within mapped 100-year floodplains (Zone A) by the Federal Emergency 
Management Agency (FEMA) per the Flood Insurance Rate Maps (FIRM), Community-Panel Nos. 
040012 1125 B and 040012 1150 B, effective dates December 4, 1984.  Zone A floodplains, as described 
by the FIRM, are areas of 100-year flood, base flood elevations and flood hazard factors not determined.   

 
MP 5.1 Project Area 
 
At MP 5.1, the existing 24’ roadway consists of a horizontal curve to the left and a sag vertical curve. The 
existing horizontal curve was evaluated at a design speed of 55 MPH. The vertical curve stopping sight 
distance exceeds 65 MPH. The super-elevation is 3.0%. The roadway embankment has been graded to 
provide approximately 8’ of unpaved shoulder. 
 
The study area associated with MP 5.1 is impacted by a 5.8 square mile watershed with 25-year and 
100-year peak discharge of 1,583 cfs and 2,376 cfs, respectively.  Headwaters associated with the 
watershed impacting MP 5.1 originate within the southern end of the Dragoon Mountains located north of 
Davis Road.  Runoff from this watershed is conveyed southerly, then westerly within the Government 
Draw, ultimately discharging into the San Pedro River.  There are two 18” CMP culverts located in the 
sag. The culverts are separated by approximately 500’. There is no guardrail or barrier. 
 
The right-of-way fence varies throughout this segment of roadway. Along the south side of the roadway 
there is a graded pullout and a gate in the right-of-way fence that provides access to a ranch road. 
 
Utilities in the area consist of an El Paso Gas line along the north side of Davis Rd., underground fiber 
optics, and overhead power. There is an above ground gas line access facility located north of the 
project. These utilities fall within the new construction limits and will need to be coordinated during design. 
Prior rights have not been established and will need to be verified during design as well.  
 
The posted speed limit is 55 mph and the terrain is level.  The design speed is 65 mph. 
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D. PROJECT SCOPE 
 
The project consists of a .61 mile spot improvement at the MP 5.1 location along Davis Road. Previous 
studies conducted for Cochise County identified insufficient pavement width, inadequate structural 
pavement strength; hazardous conditions associated with the at-grade drainage crossings, and 
recommended both horizontal and vertical curve improvements.  Currently, existing right-of-way is either 
ill-defined or does not exist.  However, Davis Road is flanked by fencing along both the north and south 
side for most of the length of the roadway. 
 
Drainage improvements associated with the study location is based upon providing drainage structures 
designed to convey the 25-year storm under the roadway while potentially allowing the 100-year storm to 
be conveyed over the roadway.  In addition, it is recommended that the roadway be reconstructed and 
improved at this location.  Horizontal curve and vertical curve improvements, or a combination thereof, 
are proposed in conjunction with the three drainage improvements.  Recommended roadway 
improvements are designed to increase safety as well as accommodate the design speed limit of 65 
MPH. 
 
Proposed roadway improvements consist of two 12’ travel lanes and two 8’ shoulders for a roadway width 
of 40’. Maximum super elevation is 8%. New right-of-way width is 100’ and will be centered on the new 
roadway centerline. 
 
Existing drainage structures at MP 5.1 include two small diameter (18-inch to 24-inch) corrugated metal 
pipe culverts (CMP’s) located approximately at STA 272+44 and STA 277+37.  These two drainage 
structures are insignificant given the magnitude of the 25-year and 100-year peak discharges of 1,583 cfs 
and 2,376 cfs, respectively.  Discharges associated with even the more frequent storm intervals (2-year 
and 5-year storms) are conveyed over Davis Road resulting in roadway closures.  If improvements are 
not made, the County will need to continue closing Davis Road after frequent storm events. 
 
Several alternatives were analyzed and this proposal is based on the recommended alternative 
(Alternative 2) of the initial project assessment report.  
 
Alternative 2 drainage improvements proposed at MP 5.1 include the same three (3) 20-foot by 5-foot by 
92 linear foot arch culverts identified within Alternative 1.  However, recommended improvements 
associated with Alternative 2 also include modifications to the roadway horizontal curve.  The horizontal 
curve modifications are intended to improve vehicular safety (refer to MP 5.1, Alternative 2, Appendix C).  
The (3) 20-foot by 5-foot by 92 linear foot arch culverts are located at STA 273+25 along the improved 
horizontal alignment. 
 
The alternative 2 roadway improvements consist of constructing approximately 3200’ of new 40’ wide 
roadway on a new alignment to the North of the existing roadway alignment. The vertical grades would 
accommodate the new culverts. The horizontal curve would be improved to a design speed of 65 MPH. 
Detours would not be required. 
 
Alternative 2 is recommended because the culverts and new roadway could be constructed while 
maintaining traffic on the existing roadway. Construction costs are reduced because the detour is not 
needed. And roadway geometrics are improved to meet a 65 MPH design speed. 
 
Arch culverts have been recommended throughout this study based upon the magnitude of the 25-year 
peak discharges as well as potential cost savings versus standard RCBC’s.  However, RCBC’s have 
been modeled in conjunction with the three study areas.  MP 5.1 would require (5) five 10-foot by 5-foot 
RCBC’s to convey the 25-year storm under Davis Road. 
 
E. PROJECT DEVELOPMENT CONSIDERATIONS 
 
Cochise County is preparing the initial Categorical Exclusion Checklist and Documentation. ADOT 
Environmental Planning will determine if there are any special environmental or archaeological concerns 
and prepare the required documentation. 
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Because more than 1 acre of land will be disturbed, an AZPDES (Arizona Pollutant Discharge Elimination 
System) Permit will be required.  A Storm Water Pollution Prevention Plan (SWPPP) will also be required. 
 
New right-of-way will be required at each of the locations.  Approximately 4 acres total will be needed.  
Temporary construction easements will be needed as well.  
 
There is utility work involved with this project.  ADOT Utility and Railroad Engineering Services or a 
designated consultant will investigate and resolve all utility conflicts.   
 
The project is not located in an EPA non-attainment area. 
 
A field survey will be required for the design process. 
 
Pavement marking plans, signing plans, and traffic control plans will be required. 
 
A drainage report will be required to determine the final size and location of culverts and detention basins. 
 
Army Corps of Engineers 401/404 permits will be required. 
 
The average project elevation is 4500 ft. 
 
F. OTHER REQUIREMENTS 
 
The project is not listed in the current 2008-2012 Five-year Transportation Construction Program and no 
bid advertisement date has been established. 
 
The project will be constructed with Local Government Project funding and Cochise County funding. The 
project will have federal funding.  A consultant will prepare the final construction documents.  ADOT will 
perform the construction administration.  
 
G. ESTIMATED COST  
 
 MP 5.1 DRAINAGE AND ROADWAY IMPROVEMENT COSTS 

Construction Cost $1,757,120 

Utility Relocation $10,000 

Engineering (Design)  Cost $85,700 

Right-of-way Cost $59,200 

Total Project Cost $1,912,020 

 
 
The cost estimate was prepared using ADOT’s Estimated Engineering Construction Cost (E2C2) and 
recent cost data. The estimate is based on a new pavement structural section of 5” of AC (2” AC ½”, 3” 
AC ¾”) over 8” of AB (Class 2). The final pavement section will be determined during final design.  
 
Utility relocation, design and right-of-way costs will be funded either by local funds or reimbursed from 
SEC 115 federal aid funds earmarked for Davis Road drainage and roadway improvements.  Economies 
of scale for this project have been achieved by combining it with two other drainage and roadway 
improvements along Davis Rd and the preliminary project assessment for this project have already been 
completed.  Cochise County has sufficient funds identified to complete two of the three identified spot 
improvements along Davis Road and additional funding through the SEAGO process would allow all three 
improvements to be completed thus improving the all weather access for this key transportation corridor.  



Cochise County Mini-DCR for MP 5.1 Davis Roadway and Drainage Improvements      Page 5  

H. ITEMIZED ESTIMATE  
 

SEAGO PROJECT NOMINATION AND CONCEPT REPORT ESTIMATE  
 

ITEM UNIT QTY UNIT PRICE TOTAL PRICE 
Site Clearing and Grubbing L. Sum  $34,800
Roadway Excavation Cu. Yd. 5,500 $10.00 $55,000
Drainage Excavation Cu. Yd.  -
Borrow Cu. Yd. 10,400 $10.00 $104,000
Aggregate Base Cu. Yd. 3,200 $54.00 $172,800
Asphaltic Concrete (AC) Ton 4,850 $105.00 $509,250
Pipe Culvert Ln. Ft. 267 $1,050.00 $280,350
Guardrail Ln. Ft.  -
Signing & Pavement Marking Sq. Ft. L.Sum  $10,100
Sidewalk Sq. Ft.  -
Curb and Gutter Ln. Ft.  -

   Structural Improvements L.Sum  $72,070
   Construct and Remove       
Temporary Roadway  

L.Sum  $13,900

      Seeding Acres 2 500 $1,000
     Replace Fencing LF 6,530 $5.00 $32,650
    
SUBTOTAL ROADWAY  $1,285,920
     

Construction Survey (1 -3%)* L. Sum   $25,700
Furnish Water Supply,  
Dust Palliative (1 - 2 %)* 
     Erosion Control (1%) 

L. Sum   $25,700

Traffic Control (8%)* L. Sum   $85,700
Mobilization (10%)* L. Sum   $60,000
Quality Control (1 - 2%)* L. Sum   $17,100
Contingencies (10%)* L. Sum   $85,700
Construction Engineering 
(15%)* 

L. Sum   $128,500

Change Orders (5%)* L. Sum   $42,800
   

CONSTRUCTION TOTAL  $1,757,120
INFLATION FACTOR  (1.06%/YR) X Const. Total = Future Year Cost (2012) $2,092,758
 
* Percentages are averages based on past construction history for Arizona. 
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I. VICINITY MAP 
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APPENDIX A 
 
 

(J) TYPICAL SECTION SKETCH & RECOMMENDED ALTERNATIVE SECTION SKETCH 
 

 
        Davis Road at MP 5.1 – Undersized Culvert; 2008 
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APPENDIX B 
 
 

DETAILED COST ESTIMATES FOR RECOMMENDED ALTERNATIVE (2009)  
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2009 ITEMIZED COST ESTIMATE (MP 5.16) 
65 MPH Design Speed, New Horizontal and Vertical Alignments 

     
Tracs No:  0000 CH CCH SS642 01C     
Federal Reference No. HPS-CCH-0(200)A     
Project Name:  
Davis Road Drainage Improvements     
Route: SR80 to US191 Connector, 
            5 Miles S of Tombstone     
   UNIT  
ITEM UNIT  QUANTITY  PRICE COST 
ROADWAY EXCAVATION CY          5,500  $      10.00   $     55,000 
ROADWAY BORROW CY         10,400  $      10.00   $   104,000 
AGGREGATE SUB-BASE CY          3,200  $      54.00   $   172,800 
REMOVE ASPHALTIC CONCRETE SY          9,350  $        5.40   $     50,490 
ASPHALTIC CONCRETE TONS          4,050  $     105.00   $   425,250 
REMOVE STRUCTURAL CONCRETE 
(HEADWALL) EACH               -   $     400.00   $           -  
STRUCTURAL CONCRETE CY               -   $     400.00   $           -  
REINFORCING STEEL LBS               -   $        1.00   $           -  
STRUCTURAL BACKFILL CY               -   $      15.00   $           -  
REMOVAL OF EXISTING PIPE LF 100  $        7.00   $         700 
24" CMP LF 30  $      96.00   $      2,880 
HEAD WALL (48" CMP) EACH 0  $  3,000.00   $           -  
NEW CATTLE GUARD EACH               -   $10,000.00   $           -  
NEW BARBED WIRE FENCE LF          6,530  $        5.00   $     32,650 
THERMOPLASTIC STRIPING LF         16,200  $        0.50   $      8,100 
SIGNING LSUM                 1  $  2,000.00   $      2,000 
SEEDING ACRES                 2  $     500.00   $      1,000 
TEMPORARY 2" AC TONS             800  $     105.00   $     84,000 
GRADING FOR TEMPORARY ROADWAY SY          8,700  $        4.00   $     34,800 
REMOVAL OF TEMPORARY AC SY          6,950  $        2.00   $     13,900 
(3) 20' x 5' x 89' ARCH CULVERTS LF             267  $  1,050.00   $   280,350 
ARCH CULVERT WINGS & HEADWALLS LS                 1  $18,000.00   $     18,000 
    $1,285,920 
     
MAINTENANCE AND PROTECTION OF 
TRAFFIC (10%)    $     85,700 
MOBILIZATION (7%)    $     60,000 
DUST AND WATER PALLIATIVE (2%)    $     17,100 
QUALITY CONTROL (2%)    $     17,100 
CONSTRUCTION SURVEY (3%)    $     25,700 
EROSION CONTROL (1%)    $      8,600 
   
WATER/MOBILIZATION TOTAL    $   214,200 
   
CONSTRUCTION ENGINEERING & 
CONTINGENCIES (30%)    $   257,000 
   
TOTAL CONSTRUCTION COST    $1,971,320 
UTILITY RELOCATION    $     10,000 
RIGHT-OF-WAY ACQUISITION ACRES 7.4 $8,000.00  $     59,200 
   
DESIGN (10%)    $     85,700 
        
PROJECT TOTAL    $2,126,220 

 




