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I.       INTRODUCTION 

 A.     Purpose of Study  

 

This study is prepared to accompany the site plan for the conditional use permit for the 

Town of Yucca Valley and proposes to analyze the existing undeveloped onsite 

hydrologic condition in accordance to the San Bernardino County Hydrology Manual 

(August 1986) and Addendum for Arid Regions (April 2010) and The Town of Yucca 

Valley Master Plan of Drainage.  The existing site consists of an area of approximately 

40 acres of undeveloped property. The study will address the impact on northwest corner 

of the property, at Indio Avenue and Sunnyslope Drive. The preliminary design of two 

proposed required onsite stormwater retention facilities on the north side of the property 

are analyzed in this study as well. 

 

 B.     Scope 

 

This study involves the hydrologic analyses of approximately 10 acres of onsite 

watershed that will impact Indio Avenue and Sunnyslope Drive. This study will also 

determine onsite runoff coming on to the existing property. 

 

This site is currently bounded by two unimproved roads – Indio Avenue to the west and 

Sunnyslope Drive to the north. Unimproved Miramar Road is to the south, is 

approximately 600 feet from the south of the site. Approximately 700 feet to the east of 

the site lies Skypark Drive. 

 

Offsite drainage analysis is limited by available topographic information. There is a 

developed area to the south that is assumed as the high point, but this area was excluded 

from that analysis. The existing undeveloped peak runoff values for the 100-year, 1 hour 

storm frequency have been determined using the Rational Method. The existing onsite 

runoff volume has been calculated using the Unit Hydrograph Method for the 100-year, 

24 hour storm. These values are then compared with the onsite proposed runoff and 

volume values. 

 

  II. SITE AREA 

A. Area Characteristics 

 

The subject property (APN’s 0601-551-09, 10 & 11) is located on the southeast corner of 

the intersection at Indio Avenue and Sunnyside Drive, in a portion of Township 1 North, 

Range 6 East, Section 32, San Bernardino Meridian, Town of Yucca Valley, in the State 

of California.  

 

The site drains from south to north in the existing conditions with elevated areas on the 

east and west sides of the site. The gradual slope ranges from 3% to 5%. The existing 
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condition is barren and undeveloped. No soil data is readily available at this time.  

 

B.  Soils Group 
 

According to the County of San Bernardino Hydrology Manual Addendum for Arid 

Regions (April 2010) (Addendum), the soil group information contained in Section C of 

the Hydrology Manual (1986) has been updated and now is accessed at 

http://websoilsurvey.sc.egov.usda.gov/app/webSoilSurvey.aspx. However, not all data is 

available for the entire county. The project site has no digital data available on Web Soil 

Survey. A site specific soils study is recommended for final design. In this preliminary 

report, hydrologic soil type B was used for calculations based on the 1986 San 

Bernardino County Hydrology Manual. 

 

 C. Land Use 

 

Per the Yucca Valley General Plan (February 2014), the Land Use Zoning classification 

for this study is Industrial Development. 

 

 D. Flood Insurance Rate Maps (FIRM) 

 

The site is located in an unshaded Zone X on the Federal Emergency Management 

Agency (FEMA) Flood Insurance Rate Map (FIRM), (San Bernardino County, California 

and incorporated areas), Map Number 06071C8120H dated August 28, 2008.  A Zone X 

is designation as areas determined to be outside of the 0.2% annual chance floodplain. It 

should be noted that Covington Wash (Zone A) is approximately 500 feet to the east of 

the project site. The FIRM map for this project is located in Appendix I. 

 

E. Drainage Master Plan 

 

The Town of Yucca Valley has a Master Plan of Drainage (1999) that provides 

guidelines for orderly development of flood control facilities and adequate flood 

protection of property. Covington Wash is west of the site and drains to the northeast. 

Hydrologic soil types and rainfall data was obtained from the County of San Bernardino 

Hydrology Manual (1986). 

 

III. HYDROLOGIC METHODOLOGY 

 

A. Site Characteristics 

 

Existing conditions include one drainage area that flows from south to north. This 

drainage basin was divided into 2 areas: offsite area (17.2 acres) and onsite area (10.5 

acres). It should be noted that the offsite area (17.2 acres) was divided due to County of 

San Bernardino Hydrology Manual requirements that the initial subarea should be less 

than 10 acres. The offsite area is then collected in a proposed drainage swale and directed 

into proposed debris basin and diverted around the site. 
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Proposed conditions include two retention basins, one on the east and one on the west. 

There are 4 drainage basins for the proposed site, A through D. For routing purposes, 

Basin A drains to the West Basin while basins B, C and D drain to East Basin. 

 

Per the County of San Bernardino Hydrology Manual Addendum for Arid Regions, 

studies need to consider all available rainfall data by identifying rain gages located near 

or in the vicinity of the study area and need to obtain and review the relevant rainfall 

data. Such additional rainfall information includes: 

NOAA (http://www.nws.noaa.gov/) 

CA-DWR (http://cdec.water.ca.gov/) 

CIMIS (http://wwwcimis.water.ca.gov/cimis/welcome.jsp) 

Gage data available from San Bernardino County 

NOAA Atlas 14 was used to generate precipitation frequency estimates for the project 

site. 

The following sources were reviewed and disregarded for the following reasons: 

• CA-DWR data is limited to 2 years. As basin design criteria is set at the 100 year 

event, this data was data is irrelevant. 

• CIMIS has a rain gauge station east of Joshua Tree, which is over 10 miles from the 

project site. 

• Local San Bernardino County Yucca Valley rain gauge station data is not accessible 

online. 

 

B. Rational Method 

 

The materials included with this study are presented to satisfy the requirements set forth 

in the San Bernardino County Hydrology Manual and Town of Yucca Valley Master 

Plan of Drainage (MP). The MP defines criteria specific drainage courses that exceed 300 

cfs. All other drainage courses are considered local facilities. For the flood control 

facilities (retention basins), a Manning’s n of 0.025 was used. A design storm of 100-year 

was selected for generation of peak flows. All pre- and post-development watershed 

basin runoff values were generated by using the Rational Method.  Applicable input and 

output files for this method can be found in the Appendix II of this report.  

 

C. Synthetic Unit Hydrograph Method 

 

The Synthetic Unit Hydrograph method was used to generate peak 100-year, 24 hour 

flow values (worst case scenario). The Synthetic Unit Hydrograph results are used to 

determine the total volume of watershed runoff for the existing and proposed conditions.  

The rainfall charts that were used to compute the Unit Hydrograph Method are located in 

Appendix I of this report. 

 

The total volumes from existing and proposed were compared and presented in the 

results below. 
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C. Storm Frequency 

 

Per San Bernardino County Hydrology Manual and Town of Yucca Valley Master Plan 

of Drainage criteria, the 100-year, 1-hour, and 24- hour storm frequencies were used to 

calculate peak flows using the Unit Hydrograph Method.  The precipitation frequency 

estimates obtained from the NOAA Atlas 14 are 1.78 and 4.19 inches, respectively.  

 

IV. HYDROLOGIC AND HYDRAULIC RESULTS 

 

Under future development, onsite retention shall be designed to hold the incremental 

increase in storm volume plus 20% for the build out of the subject property, according to 

the Town of Yucca Valley Draft Conditional Use Permit. The findings of the 

geotechnical report could be used to compute the side walls and bottom areas of the 

retention basin(s). Percolation should be taken in account for additional storage volume 

to maximize the efficiency of the future onsite retention basin(s).  

 

A. Rational Method – Existing Undeveloped Offsite and Onsite Conditions 

 

Table 1 below illustrates the 100-year, 1-hour existing peak discharge values at the 

downstream points (See Figure 6). Detailed hydrologic calculations can be found in 

Appendix II of this report. It shall be noted that the upstream limits of this hydrologic 

analysis was based on available topographic information and aerial analysis.  

 

TABLE 1 

EXISTING UNDEVELOPED PEAK FLOW RATES 

 

Basin Area (acres) 
100-year (cfs) 1-hour 

Peak Flow 

Existing Offsite 17.2 49.2 

Existing Onsite 10.5 22.9 

Total 27.7 72.1 

 

B. Rational Method – Proposed Developed Onsite Conditions 

 

Table 2 below illustrates the 100-year, 1-hour offsite peak discharge values at the 

discharge points on the site.  (Figure 7) Detailed hydrologic calculations can be found in 

Appendix II of this report.   

 

Final conditions for this project include a debris basin to intercept the offsite flow. The 

interim condition includes a concept of this basin with a general hydrologic boundary to 

illustrate offsite flows. 
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TABLE 2 

PROPOSED DEVELOPED ONSITE PEAK FLOW RATES 

 

Basin Area (acres) 
100-year (cfs) 1-hour 

Peak Flow 

East Basins 6.69 37.5 

West Basin 3.39 19.6 

Total 10.1  

 

C.  Synthetic Unit Hydrograph Method  

 

The results of the Rational Method peak flow rates are shown on Table 1 and Table 2. 

The total volume for the existing and proposed onsite runoff can be found in Table 3 

below. A detailed hydrologic calculation can be found in the Appendix II of this report��
 

 TABLE 3 

ONSITE VOLUME RESULTS 

 

Basin Unit Hydrograph Total Volume (ac-ft) 

Existing Onsite 2.57 

East Basins 2.18 

West Basin 1.11 

Total Retention Needed 0.86 

 

 

V. SUMMARY 

A. Recommendations 

 

The following recommendations have been provided to facilitate safety, both public and 

private, for the Subject Property: 

 

1. Flow must be directed to and intercepted by the east retention basin. An additional 

catch basin and pipe is needed for the area draining the north parking area. The east 

access road will also need to be directed to the east retention basin. On the west, a 

drainage facility will be necessary to route the flow into that basin. 

2. The retention basins will need an overflow weir or freeboard. If full retention of the 

100-year 24-hour storm is required, the basins will need to be expanded. 

B. Conclusions  

The site is configured to meet the requirements of the Town of Yucca Valley Conditions 

of Approval. Per Town of Yucca Valley Conditions of Approval, the total volume to be 

retained on the site shall be the incremental 100-year 24-hr plus 20%. The difference has 

been calculated to be 0.86 acre-feet (37,462 cf). In the proposed conditions, 
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approximately two-thirds of the site drains to the north east. The incremental increase 

should be divided so that roughly two-thirds is directed of the flow to the east retention 

basin. That would be approximately a basin volume of 24,840 cf; the current basin 

configuration shown in the figures may need to be slightly expanded. The remaining 

volume (12,625 cf) can be captured in the small retention basin on the east side of the 

site. 
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NOAA Atlas 14, Volume 6, Version 2 
Location name: Yucca Valley, California, US* 

Latitude: 34.1266°, Longitude: -116.3777° 
Elevation: 3254 ft* 

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.080

(0.066-0.097)
0.118

(0.098-0.145)
0.178

(0.147-0.218)
0.233

(0.190-0.287)
0.320

(0.253-0.408)
0.398

(0.308-0.518)
0.487

(0.369-0.650)
0.592

(0.435-0.812)
0.833

(0.588-1.19)
1.12

(0.766-1.66)

10-min
0.114

(0.094-0.139)
0.170

(0.140-0.207)
0.255

(0.210-0.312)
0.334

(0.273-0.412)
0.459

(0.363-0.585)
0.570

(0.442-0.743)
0.698

(0.528-0.932)
0.848

(0.624-1.16)
1.19

(0.843-1.71)
1.61

(1.10-2.38)

15-min
0.138

(0.114-0.168)
0.205

(0.170-0.251)
0.308

(0.254-0.377)
0.404

(0.330-0.498)
0.555

(0.439-0.708)
0.689

(0.534-0.898)
0.844

(0.639-1.13)
1.03

(0.755-1.41)
1.44

(1.02-2.07)
1.95

(1.33-2.88)

30-min
0.211

(0.175-0.257)
0.314

(0.259-0.383)
0.470

(0.388-0.576)
0.616

(0.504-0.761)
0.847

(0.671-1.08)
1.05

(0.816-1.37)
1.29

(0.976-1.72)
1.57

(1.15-2.15)
2.21

(1.56-3.15)
2.97

(2.03-4.40)

60-min
0.291

(0.241-0.356)
0.434

(0.359-0.530)
0.650

(0.536-0.797)
0.852

(0.697-1.05)
1.17

(0.927-1.50)
1.46

(1.13-1.90)
1.78

(1.35-2.38)
2.17

(1.59-2.97)
3.05

(2.15-4.36)
4.11

(2.81-6.09)

2-hr
0.407

(0.337-0.497)
0.575

(0.476-0.702)
0.821

(0.677-1.01)
1.04

(0.854-1.29)
1.38

(1.09-1.76)
1.67

(1.30-2.18)
1.99

(1.51-2.66)
2.36

(1.74-3.24)
3.08

(2.18-4.41)
4.15

(2.83-6.15)

3-hr
0.483

(0.400-0.589)
0.670

(0.554-0.819)
0.940

(0.776-1.15)
1.18

(0.966-1.46)
1.54

(1.22-1.96)
1.84

(1.43-2.40)
2.18

(1.65-2.91)
2.55

(1.88-3.50)
3.10

(2.19-4.44)
4.19

(2.86-6.21)

6-hr
0.627

(0.519-0.765)
0.857

(0.709-1.05)
1.18

(0.975-1.45)
1.46

(1.20-1.81)
1.88

(1.49-2.39)
2.22

(1.72-2.89)
2.58

(1.95-3.45)
2.98

(2.20-4.10)
3.57

(2.52-5.10)
4.24

(2.89-6.27)

12-hr
0.766

(0.634-0.934)
1.05

(0.871-1.29)
1.46

(1.20-1.78)
1.81

(1.48-2.23)
2.32

(1.83-2.95)
2.73

(2.12-3.56)
3.19

(2.41-4.25)
3.68

(2.71-5.05)
4.39

(3.10-6.28)
4.98

(3.40-7.37)

24-hr
0.943

(0.836-1.09)
1.32

(1.17-1.52)
1.85

(1.63-2.14)
2.32

(2.03-2.70)
3.00

(2.54-3.61)
3.57

(2.97-4.39)
4.19

(3.40-5.27)
4.87

(3.84-6.30)
5.87

(4.45-7.90)
6.71

(4.91-9.34)

2-day
1.02

(0.905-1.18)
1.46

(1.29-1.68)
2.08

(1.83-2.40)
2.62

(2.29-3.05)
3.42

(2.90-4.12)
4.09

(3.40-5.03)
4.82

(3.91-6.07)
5.63

(4.44-7.28)
6.81

(5.16-9.17)
7.81

(5.72-10.9)

3-day
1.10

(0.973-1.26)
1.59

(1.40-1.83)
2.28

(2.01-2.64)
2.89

(2.53-3.37)
3.80

(3.22-4.57)
4.56

(3.78-5.60)
5.38

(4.36-6.77)
6.30

(4.97-8.14)
7.64

(5.79-10.3)
8.77

(6.43-12.2)

4-day
1.14

(1.01-1.32)
1.67

(1.48-1.92)
2.42

(2.13-2.80)
3.08

(2.69-3.59)
4.05

(3.44-4.88)
4.87

(4.04-5.98)
5.76

(4.67-7.25)
6.75

(5.33-8.73)
8.21

(6.22-11.1)
9.43

(6.91-13.1)

7-day
1.26

(1.11-1.45)
1.87

(1.65-2.15)
2.74

(2.42-3.17)
3.52

(3.08-4.10)
4.66

(3.95-5.61)
5.63

(4.67-6.91)
6.68

(5.42-8.41)
7.85

(6.19-10.1)
9.57

(7.25-12.9)
11.0

(8.08-15.4)

10-day
1.34

(1.19-1.54)
2.01

(1.78-2.31)
2.97

(2.62-3.43)
3.82

(3.34-4.45)
5.08

(4.30-6.11)
6.14

(5.10-7.54)
7.29

(5.91-9.17)
8.57

(6.76-11.1)
10.5

(7.93-14.1)
12.1

(8.83-16.8)

20-day
1.52

(1.35-1.75)
2.30

(2.03-2.65)
3.40

(3.00-3.94)
4.38

(3.83-5.10)
5.82

(4.94-7.01)
7.03

(5.84-8.64)
8.35

(6.77-10.5)
9.80

(7.73-12.7)
11.9

(9.03-16.1)
13.7

(10.0-19.1)

30-day
1.69

(1.50-1.95)
2.55

(2.26-2.94)
3.78

(3.34-4.38)
4.87

(4.26-5.67)
6.47

(5.48-7.79)
7.80

(6.48-9.58)
9.24

(7.49-11.6)
10.8

(8.54-14.0)
13.1

(9.94-17.7)
15.0

(11.0-20.9)

45-day
1.97

(1.75-2.27)
2.94

(2.61-3.40)
4.33

(3.82-5.01)
5.55

(4.86-6.47)
7.34

(6.22-8.83)
8.82

(7.32-10.8)
10.4

(8.45-13.1)
12.2

(9.59-15.7)
14.7

(11.1-19.8)
16.8

(12.3-23.3)

60-day
2.25

(1.99-2.59)
3.33

(2.95-3.84)
4.87

(4.30-5.63)
6.21

(5.44-7.24)
8.17

(6.93-9.84)
9.79

(8.13-12.0)
11.5

(9.35-14.5)
13.4

(10.6-17.4)
16.1

(12.2-21.7)
18.4

(13.4-25.6)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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