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INTRODUCTION:  
 
 
PROJECT NAME 
 
McLinden Residence 
5564 E. Palo Verde Lane 
Paradise Valley, AZ 85253  

 
PROJECT TYPE/SIZE 
 
This project involves the removal of the existing house and construction of a new main residence 
along with a casita on the above referenced lot.     
 
LOCATION 
 
This 1.15 net acre of land is located at the cul-de-sac that forms the end of E. Palo Verde Lane in 
Paradise Valley.  The site is bounded on the east, south, west and north by existing residential 
properties with the exception with the existing cul-de-sac located in the northwest corner of the 
lot. The site located in the northeast quarter of Section 17, Township 2 North, Range 4 East of 
the Gila and Salt River Base and Meridian, Maricopa County, Arizona.   
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OBJECTIVES:  
 
The following Drainage Report with calculations is intended to define the drainage concepts for 
the construction of a new private residence on 1.154 net acre of land. 
 
This report will provide on site retention capable of containing the 100 year, 2 hour storm in 
compliance with the Town of Paradise Valley design criteria with supporting documentation. 
 
The results will be incorporated into the final Grading & Drainage Plan.  The Grading & 
Drainage Plan will show the proposed finished floor elevation for the new residence that will be 
protected from flooding caused by a 100 year storm. 
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NARRATIVE:  
 
This project involves the removal of the existing house and construction of a new main residence 
along with a casita on the above referenced lot.  This 1.15 net acre of land is located at the cul-
de-sac that forms the end of E. Palo Verde Lane in Paradise Valley.  The site is bounded on the 
east, south, west and north by existing residential properties with the exception with the existing 
cul-de-sac located in the northwest corner of the lot. The site located in the northeast quarter of 
Section 17, Township 2 North, Range 4 East of the Gila and Salt River Base and Meridian, 
Maricopa County, Arizona.   
 
The lot is located on the north slopes of Camelback Mountain and has a site slope across the lot 
of 10%.  There are 2 existing washes that are located on the east side and the west side of this lot. 
The easterly wash, “A” drains an area of 32.47 acres with a 100 year flow of 159.30 c.f.s.     The 
westerly wash, “B” drains an area of 0.96 acres with a 100 year flow of 6.19 c.f.s.  The flow in 
both washes is contained within the existing banks and does not impact the new house.    
  
On site retention calculations are shown on page 6.  Using a 100 year precipitation rate of 2.82 
inches and a “C” value of 0.10 (post – pre) the required retention is 1,181 cubic feet with 1,448 
cubic feet provided.  A small one foot deep retention basin is shown in the northwest corner of 
the lot and is sized to contain the runoff.  The basin will drain in 36 hours by a combination of 
ground percolation and evaporation. 
 
The site is located in flood zone “X” as shown on the attached FIRM, map number 
04013C1765L, dated October 16, 2013 and is not impacted by any offsite flows.  
 
The NOAA, Atlas 14 point precipitation frequency estimate chart is shown in the back of this 
report.  The 100 year, 2 hour storm precipitation is 2.25 inches.  Per the requirement of Paradise 
Valley the 100 year, 2 hour storm precipitation value used in this report is 2.82 inches.  



 
 5 

VICINITY MAP:  
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DRAINAGE AREA OF LOT 
 

1. Area = 50.256 s.f. 
 
2. Weighted “C” value = Pre – Post construction = (0.45 – 0.35) = 0.10 

     
3. P = 2.82 inches 

 
4. Vol Req. = (50,256) (0.10) (2.82 / 12) = 1,181 c.f. 

 
5. Volume provided in retention basin #1, @ 1.00’ feet of depth: = 1,448 c.f.  

 
6. Dry Up Calculations: 
 

Since the basin is less than 1 foot in depth, it will drain by a combination of ground 
percolation and evaporation.   
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OFF SITE RUNOFF CALCULATIONS, EASTERLY WASH, “A” 
 
 

1. Off Site Drainage Area = 1,414,451 s.f. = 32.47 acres 

2. “C” = 0.85  
 
3. Time of concentration was determined using the formula: 
    Tc = 11.4 L0.5 Kb

0.52 S-0.31 i-0.38 where: 
 
   L = 2,100 ft = 0.397 miles 
   Kb = mlogA + b, where m = -0.03000, A = 32.47 and b = 0.20 
   Kb = 0.1547  
   Elevation change = 2540.00 – 1460.00 = 1,080.00 feet 
   S = 1,080.00 / 0.398 = 2,715 
 
    Tc = 11.4 (0.397)0.5 (0.1547)0.52 (2,715)-0.31 i-0.38 
    Tc = 0.2346 i-0.38  
 

NOAA, ATLAS 14  PT. RAINFALL, IN.  PT.RAINFALL, IN/HR 
 100 year, 5 minute   0.632    7.584 
 100 year, 10 minute   0.962    5.772 
 100 year, 15 minute   1.19    4.76 
 100 year, 30 minute   1.61    3.22 
 100 year, 1 hr.    1.99    1.99 
  

ITERATIONS 
 

Try rainfall intensity of 5.772 in/hr. for Tc = 10 minutes 
Tc = 0.2346 (5.772)-0.38 = 0.159 hr. = 9.55 minutes, delta = 0.45 minutes 

 
Try rainfall intensity of 4.76 in/hr. for Tc = 15 minutes 

Tc = 0.2346 (4.76)-0.38 = 0.130 hr. = 7.78 minutes, delta = 7.22 minutes 
 

Use rainfall intensity of 5.772 in/hr. for Tc = 10 minutes 
 

Q(100) existing = (C) (I) (A) = (0.85) (5.772) (32.47 ac.) = 159.30 c.f.s. 
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OFF SITE RUNOFF CALCULATIONS, WESTERLY WASH, “B” 
 
 

1. Off Site Drainage Area = 42,000 s.f. = 0.96 acres 

2. “C” = 0.85  
 
3. Time of concentration was determined using the formula: 
    Tc = 11.4 L0.5 Kb

0.52 S-0.31 i-0.38 where: 
 
   L = 275 ft = 0.052 miles 
   Kb = mlogA + b, where m = -0.03000, A = 0.96 and b = 0.20 
   Kb = 0.2005  
   Elevation change = 1508.00 – 1460.00 = 48.00 feet 
   S = 48.00 / 0.052 = 922 
 
    Tc = 11.4 (0.052)0.5 (0.2005)0.52 (922)-0.31 i-0.38 
    Tc = 0.1358 i-0.38  
 

NOAA, ATLAS 14  PT. RAINFALL, IN.  PT.RAINFALL, IN/HR 
 100 year, 5 minute   0.632    7.584 
 100 year, 10 minute   0.962    5.772 
 100 year, 15 minute   1.19    4.76 
 100 year, 30 minute   1.61    3.22 
 100 year, 1 hr.    1.99    1.99 
  

ITERATIONS 
 

Try rainfall intensity of 7.584 in/hr. for Tc = 5 minutes 
Tc = 0.1358 (7.584)-0.38 = 0.063 hr. = 3.77 minutes, delta = 1.23 minutes 

 
Try rainfall intensity of 5.772 in/hr. for Tc = 10 minutes 

Tc = 0.1358 (5.772)-0.38 = 0.070 hr. = 4.19 minutes, delta = 5.81 minutes 
 

Use rainfall intensity of 7.584 in/hr. for Tc = 5 minutes 
 

Q(100) existing = (C) (I) (A) = (0.85) (7.584) (0.96 ac.) = 6.19 c.f.s. 
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