
DRAINAGE REPORT 
Single Family Residence 

APN 0596-221-13 
57170 Spencer Road, 
Yucca Valley, CA 92284 

Prepared For: 
STR Takeover, LLC 
57170 Spencer Rd, 
Yucca Valley, CA 92284 

Prepared By: 
Paige Brue, PE, CFM 
DRP Enterprises, LLC 
paige.brue@surfcityh2o.com 
(714) 794-5437

August 19, 2024 



SINGLE FAMILY RESIDENCE 
Drainage Report 

 

DRAINAGE REPORT 
AUGUST 19, 2024 

  

1 

TABLE OF CONTENTS 

1 Introduction ............................................................................................................................................... 2 
1.1 Project Description ........................................................................................................................ 2 
1.2 Drainage Patterns ........................................................................................................................... 2 

1.2.1 FEMA Floodplain Identification ............................................................................................... 2 
2 Hydrology .................................................................................................................................................. 6 

2.1 Peak Flow Calculation – Onsite Watershed .............................................................................. 6 
2.2 Peak Flow Calculation – Offsite Watershed ............................................................................. 6 
2.3 Volume Mitigation .......................................................................................................................... 7 

3 Conclusion ................................................................................................................................................. 7 
Appendix A – Grading and Drainage Plans 
Appendix B – NOAA Precipitation Frequency Data Server Output 
Appendix C – San Bernardino County Hydrology Manual Excerpts 
Appendix D – Pipe Flow Calculations 
 
Figure 1 - Location Map .................................................................................................................................. 3 

Figure 2 - Drainage Area Map ........................................................................................................................ 4 

Figure 3 - FEMA FIRMette ............................................................................................................................. 5 
 
Table 1 - Rational Method Calculations – Onsite Watershed .................................................................. 6 

Table 2 - Rational Method Calculations - Offsite Watershed .................................................................. 6 
  
 
  



SINGLE FAMILY RESIDENCE 
Drainage Report 

 

DRAINAGE REPORT 
AUGUST 19, 2024 

  

2 

1 INTRODUCTION 

The purpose of the following report is to present the methodology and results of the hydrologic 
and hydraulic analysis conducted in support of a residential construction project in Yucca Valley, 
California. The following section of this report will describe the project, the existing drainage 
patterns, and the FEMA floodplain zone assigned to the site. 

1.1 Project Description 
The proposed project involves constructing a new single-family residence on a lot with an existing 
structure (APN 0596-221-13-0000) in Yucca Valley, California. The proposed project is located 
along Spencer Road off Highway 247 as shown on the location map on Figure 1. The new 
residence will be located on the eastern half of the lot as shown on the grading plans provided in 
Appendix A. 

1.2 Drainage Patterns 
In the existing condition, onsite runoff is conveyed from high points to small washes that generally 
convey flow towards the northeastern part of the property. Near the proposed project, flow 
concentrates between the two high points located on the eastern half of the parcel (where the 
new single-family residence will be constructed) and conveys flow to the south. The proposed 
project will preserve the existing drainage patterns in that flow will continue to be directed from 
the southern part of the property to the northerly side of the property line. A basin will be 
constructed at the outlet of the small wash situated between the two high points to attenuate the 
peak flow. Refer to Section 2.3 of this report for calculations and discussion regarding the 
proposed basin. In addition, the grading and drainage plans, which depict the existing and 
proposed topography, are provided in Appendix A. Figure 2 is a drainage area map. In the 
proposed condition, a residence will be constructed on the eastern half of the parcel, and flow will 
be directed away from the home. 
 

1.2.1 FEMA Floodplain Identification 

The site is situated in Federal Emergency Management Agency (FEMA) Flood Zone X as shown on 
FEMA Flood Insurance Rate Map (FIRM) number 06071C8120H, effective on August 28, 2008. 
Zone X denotes areas with minimal flood hazard. FEMA Flood Zone X is not a Special Flood 
Hazard Area (SFHA).  Figure 3 is the FEMA FIRMette for the project site. 
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2 HYDROLOGY 

The following section of this report will describe the hydrologic analysis performed for this project 
site for the purpose of comparing the existing and proposed conditions. 

2.1 Peak Flow Calculation – Onsite Watershed 
The onsite watershed is comprised of the parcel itself. The onsite evaluation was analyzed using 
the Rational Method as described in the San Bernardino County Hydrology Manual to evaluate 
the differences between the existing and proposed condition. The equation for the Rational 
Method as shown in the San Bernardino County Hydrology Manual is as follows: 

𝑄 = 0.9 × (𝐼 − 𝐹௠) × 𝐴 
where, 
Q is the 100-year peak discharge (cfs), 
I is rainfall intensity (in/hr),  
Fm is defined as the ratio of pervious area (ap) times the infiltration rate for pervious area, and 
A is the drainage area (acres). 
 

Table 1 - Rational Method Calculations – Onsite Watershed 

Scenario Area (ac) ap Fm (1) i(2) (in/hr) Q (cfs) 

Existing 5.0 1 0.14 5.98 26.28 
Proposed 5.0 0.978 0.137 5.98 26.29 

Notes 
1. The Fp value for this site (0.14) was obtained from Figure C-15 of the San Bernardino County Hydrology Manual. 
2. Intensity was obtained from NOAA PFDS data provided in Appendix B and was based off time of concentration determined 

using the nomograph provided in the San Bernardino County Hydrology Manual (see Appendix C). The nomograph indicated 
a Tc of 7 minutes, which was rounded down to 5 minutes for the purpose of obtaining an intensity value from PFDS. 

2.2 Peak Flow Calculation – Offsite Watershed 
The hydrologic analysis of the offsite watershed was also performed using the Rational Method as 
described in the San Bernardino County Hydrology Manual. The DMAs listed in Table 2 are shown 
on Figure 2. 

Table 2 - Rational Method Calculations - Offsite Watershed 

Drainage 
Management 
Area (DMA) 

Area (ac) ap Fm (1) i(2) (in/hr) Q (cfs) 

DMA 1 8.83 0.819 0.115 4.28 33.10 
DMA 2 0.23 1 0.14 5.98 1.21 

Notes 
1. The Fp value for this site (0.14) was obtained from Figure C-15 of the San Bernardino County Hydrology Manual. 
2. Intensity was obtained from NOAA PFDS data provided in Appendix B and was based off time of concentration determined 

using the nomograph provided in the San Bernardino County Hydrology Manual (see Appendix C).  
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2.3 Volume Mitigation 
The proposed basin located at the northeastern corner of the corner was designed to meet the 
requirements outlined in the “San Bernardino County Detention Basin Design Criteria.” According 
to the “San Bernardino County Detention Basin Design Criteria,” the basin and outlet shall be 
sized such that the post-development 100-year peak flow rate generated by the site shall be less 
than or equal to 90% of the pre-development 100-year peak flow from the site. As shown on the 
grading and drainage plans provided in Appendix A, the proposed basin will have 625 cubic feet of 
capacity. The outlet structure is comprised of a riser structure and 4-inch storm drain that conveys 
flow to a riprap outfall comprised of 3-inch to 4-inch river rock. The volume mitigation calculations 
are summarized below. 
 
- The 100-year post-development peak flow rate generated by the site is 26.29 cfs.  
- 90% of the 100-year pre-development peak flow rate from the site = 0.9 x 26.28 cfs = 23.65 cfs 
- Difference between the 100-year post-development peak flow rate and 90% of the 100-year 
pre-development flow rate = 2.64 cfs 
 

V = 1.5 × ∆Q × Tୡ × 60 
where, 
V is the required volume of the basin (cf), 
∆Q is the difference between the 100-year post-development peak flow rate and 90% of the 100-
year pre-development peak flow rate (cfs), and 
Tc is time of concentration (min). 
 
The time of concentration as calculated using the nomography on Figure D-1 in the San 
Bernardino County Hydrology Manual for the on-site watershed is 7.5 minutes. The volume 
mitigation required as calculated above is 1,783 cubic feet.    
 

3 CONCLUSION 

Although the volume mitigation calculations presented in Section 2.3 of this report indicate the 
basin is undersized, the calculated pipe outflow is 0.13 cfs. In this way, the proposed basin and 
basin outflow configuration will attenuate the 100-year peak flow rate such that the post-
development 100-year peak flow rate generated from the site is less than 90% of the pre-
development 100-year peak flow rate from the site. 
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APPENDIX A – GRADING AND DRAINAGE PLANS 
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AutoCAD SHX Text
11-29-2023

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
NEW SINGLE FAMILY RESIDENTIAL UNIT IN  RURAL SETTING. COVERED PATIO, GRADING, DRAINAGE, RET. WALLS AND NEW PCC WALK AND DRIVEWAY SEPTIC TANK AND LEACH FIELD.

AutoCAD SHX Text
APN 0596-221-13  ________

AutoCAD SHX Text
57170 SPENCER ROAD YUCCA VALLEY, CA 92284

AutoCAD SHX Text
APN 0596-221-13

AutoCAD SHX Text
RESIDENTIAL - RURAL RL

AutoCAD SHX Text
WATER - HI DESERT WATER PH: (760) 365-8333 PH: (760) 365-8333 SEWER - SEPTIC   PH: PRIVATE PH: PRIVATE ELEC. - SCE-SOLAR  PH: (800) 611-1911 PH: (800) 611-1911 GAS - PROPANE   PH: PRIVATEPH: PRIVATE

AutoCAD SHX Text
42,623.2026 SQ. FT. OR 0.98 ACRES

AutoCAD SHX Text
STR TAKEOVER LLC 57170 SPENCER ROAD YUCCA VALLEY, CA. 92284

AutoCAD SHX Text
C 26900 2690026900

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
J

AutoCAD SHX Text
O

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
C

AutoCAD SHX Text
.

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
V

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
A

AutoCAD SHX Text
3/31/2025

AutoCAD SHX Text
DOMESTIC WATER

AutoCAD SHX Text
SANITARY SEWER

AutoCAD SHX Text
PROPOSED CATCH BASIN

AutoCAD SHX Text
PROPOSED TELEPHONE

AutoCAD SHX Text
PROPOSED ELECTRIC

AutoCAD SHX Text
PCC DRIVE, SURFACES

AutoCAD SHX Text
PROPOSED DRAINAGE SWALE

AutoCAD SHX Text
LANDSCAPE/NATURAL

AutoCAD SHX Text
LEGEND:

AutoCAD SHX Text
FIRE HYDRANT

AutoCAD SHX Text
CENTERLINE

AutoCAD SHX Text
 

AutoCAD SHX Text
PROPERTY LINE

AutoCAD SHX Text
 

AutoCAD SHX Text
POWER POLE

AutoCAD SHX Text
SEWER MANHOLE

AutoCAD SHX Text
PROPOSED CONTOUR LINE

AutoCAD SHX Text
SPOT ELEVATION

AutoCAD SHX Text
369.03

AutoCAD SHX Text
FS

AutoCAD SHX Text
369

AutoCAD SHX Text
S

AutoCAD SHX Text
GV

AutoCAD SHX Text
TRAFFIC SIGNAL LIGHT

AutoCAD SHX Text
STREET LIGHT

AutoCAD SHX Text
GAS VALVE

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
MISCELLANEOUS BOX

AutoCAD SHX Text
EASEMENT

AutoCAD SHX Text
EXIS. FENCE

AutoCAD SHX Text
STORM DRAIN MANHOLE

AutoCAD SHX Text
LIGHT POLE

AutoCAD SHX Text
BOLLARD

AutoCAD SHX Text
RETAINING WALLS

AutoCAD SHX Text
GRAVEL SURFACES

AutoCAD SHX Text
DRAINAGE PATTERN

AutoCAD SHX Text
EXIS. CONTOUR LINE

AutoCAD SHX Text
369

AutoCAD SHX Text
PROPOSED 4" SD

AutoCAD SHX Text
NEW WATER METER

AutoCAD SHX Text
WATER VALVE

AutoCAD SHX Text
WM

AutoCAD SHX Text
PROPOSED PERF 4" SD

AutoCAD SHX Text
(N) IRON FENCING

AutoCAD SHX Text
AC PAVED SURFACES

AutoCAD SHX Text
JUN

AutoCAD SHX Text
YUCCA TREE

AutoCAD SHX Text
JUNIPER TREE

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
INIT.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
APP'D

AutoCAD SHX Text
DATE

AutoCAD SHX Text
EXP. DATE: 3/31/2025

AutoCAD SHX Text
PREPARED BY:               DATE: 11-29-2023

AutoCAD SHX Text
OWNER OR DEVELOPER:

AutoCAD SHX Text
REVISIONS 

AutoCAD SHX Text
NO.

AutoCAD SHX Text
GRA2023-XXXXXX

AutoCAD SHX Text
DRP PROJ. ID 2023-1690-01

AutoCAD SHX Text
C 26900 2690026900

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
J

AutoCAD SHX Text
O

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
C

AutoCAD SHX Text
.

AutoCAD SHX Text
S

AutoCAD SHX Text
I

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
V

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
E

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
I

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
A

AutoCAD SHX Text
3/31/2025

AutoCAD SHX Text
SOILS ENGINEER:

AutoCAD SHX Text
SOILS ENGINEER: ______ ________

AutoCAD SHX Text
(___) ___-____

AutoCAD SHX Text
G.E. ____

AutoCAD SHX Text
STR TAKEOVER LLC 57170 SPENCER ROAD YUCCA VALLEY, CA 92284 

AutoCAD SHX Text
ALEX QISHTA,                   DATE

AutoCAD SHX Text
DIRECTOR OF PUBLIC WORKS

AutoCAD SHX Text
JOSHUA TREE



DN

C-C
3

A-A
2

B-B
3

B-B
3

A-A
2

G-2GRADING AND DRAINAGE PLAN

0

SCALE:

20' 40' 80'

1"=40'

grading plans

UTILITY NOTE:

NOTE:

GRADING TOLERANCE NOTE:

tree note:

EARTHWORK QUANTITIES

TOWN OF YUCCA VALLEY sheet
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Daniel Patneaude
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BENCH MARK DISK NGVD 29
80 = SET IN A BOULDER
705.24 1968
CA-071 MAY HOLD, BUT OF TYPE COMMONLY
SUBJECT TO SURFACE MOTION
THE SITE LOCATION WAS REPORTED AS SUITABLE
FOR SATELLITE OBSERVATIONS - September 13, 2015

DATE_______ ____

approved by:

APN 0596-221-13

TYP. EARTH SWALE SEC. A-A

TYP. DRAIN SEC 2022 CBC

DESCRIPTION CUT FILL

EARTHWORK 188  CY 153 CY
OVER-EXCAVATION 132 CY ___ CY
RECOMPACTION --- 132 CY
SHRINKAGE ___ CY 15.3 CY
MISC --- CY ---  CY
IMPORT --- CY ___ CY
EXPORT --- CY   --- CY

TOTAL 188 CY 153 CY

NOTE: SHRINKAGE IS ASSUMED AT A FACTOR OF 10%
**NOTE: SOME NATURAL SOILS MAY NEED TO BE
EXPORTED BASED ON SOILS DENSITY TESTING.**

PERVIOUS - IMPERVIOUS AREA CALCULATIONS

EXISTING LOT
AFTER

PARCEL AREA

BUILDINGS

LOT COVERAGE (BLDG)

217,800 SF 217,800 SF

0 SF 2,481 SF

0% 1.2%

BEFORE

0 SF 3,764 SF

2.8%

D/W, WALKS, PAVED

TOTAL IMPERVIOUS %

TOTAL PERVIOUS %

0%

100% 97.8%

see sht g-3 enlarged view
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BENCH MARK DISK NGVD 29
80 = SET IN A BOULDER
705.24 1968
CA-071 MAY HOLD, BUT OF TYPE COMMONLY
SUBJECT TO SURFACE MOTION
THE SITE LOCATION WAS REPORTED AS SUITABLE
FOR SATELLITE OBSERVATIONS - September 13, 2015

DATE_______ ____

approved by:

APN 0596-221-13

EXISTING
GRADE2 - 3" WOOD CHIP

OR  MULCH

OVERFLOW DRAIN: 4" DIA. PVC
PIPE WITH ATRIUM GATE INLET
6 - 9" ABOVE FINISH GRADE

6" - 9"

FLOW
2% TYP. 2% TYP.

12"  of   34" WASHED GRAVEL LAYER

3"  of   14" to 34" WASHED GRAVEL LAYER

RIP RAP / GRAVEL
(ENERGY

DISSIPATOR)

PER PLAN (6 FT MIN.)

INV. PER PLAN

27
" M

IN
. 

6"  to 12" OF TOP SOIL

UNDISTURBED  SOIL

DIRECT OVERFLOW TO NEW CB
AND OUTLET TO DRAIN SWALE

PER PLAN (2 FT MIN.)

FILTER FABRIC

1
3

RET. BASIN SEC: C-C

(N) GRADE
SEE PLAN

RIP RAP DETAILS

basin calculation

TYPICAL SECTION

AREA DRAIN DETAIL
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G-4EROSION AND SEDIMENT CONTROL PLANS

 Erosion Control Notes:

1.IN THE CASE OF EMERGENCY, CALL OWNER OR REPRESENTATIVE AT (760) XXXXX

2.SEDIMENT FROM AREAS DISTURBED BY CONSTRUCTION SHALL BE RETAINED ON SITE USING
STRUCTURAL CONTROLS TO THE MAXIMUM EXTENT PRACTICABLE.

3.STOCKPILES OF SOIL SHALL BE PROPERLY CONTAINED TO MINIMIZE SEDIMENT TRANSPORT
FROM THE SITE TO STREETS, DRAINAGE FACILITIES OR ADJACENT PROPERTIES VIA RUNOFF,
VEHICLE TACKING, OR WIND.

4.APPROPRIATE BMP'S FOR CONSTRUCTION-RELATED MATERIALS, WASTES, SPILLS SHALL BE
IMPLEMENTED TO MINIMIZE TRANSPORT FROM THE SITE TO STREETS, DRAINAGE FACILITIES, OR
ADJOINING PROPERTIES BY WIND OR RUNOFF.

5.RUNOFF FROM EQUIPMENT AND VEHICLE WASHING SHALL BE CONTAINED AT CONSTRUCTION
SITES UNLESS TREATED TO REDUCE OR REMOVE SEDIMENT AND OTHER POLLUTANTS.

6.ALL CONSTRUCTION CONTRACTOR AND SUBCONTRACTOR PERSONNEL ARE TO BE MADE AWARE
OR THE REQUIRED BEST MANAGEMENT PRACTICES AND GOOD HOUSEKEEPING MEASURES FOR
THE PROJECT SITE AND ANY ASSOCIATED CONSTRUCTION STAGING AREAS.

7.AT THE END OF EACH DAY OF CONSTRUCTION ACTIVITY ALL CONSTRUCTION DEBRIS AND
WASTE MATERIALS SHALL BE COLLECTED AND PROPERLY DISPOSED IN TRASH OR RECYCLE
BINS.

8.CONSTRUCTION SITES SHALL BE MAINTAINED IN SUCH A CONDITION THAT AN ANTICIPATED
STORM DOES NOT CARRY WASTES OR POLLUTANTS OFF THE SITE.DISCHARGES OF MATERIAL
OTHER THAN STORM WATER ONLY WHEN NECESSARY FOR PERFORMANCE AND COMPLETION OF
CONSTRUCTION PRACTICES AND WHERE THEY DO NOT: CAUSE OR CONTRIBUTE TO A VIOLATION
OF ANY WATER QUALITY STANDARD; CAUSE OR THREATEN TO CAUSE
POLLUTION,CONTAMINATION, OR NUISANCE; OR CONTAIN A HAZARDOUS SUBSTANCE IN A
QUANTITY REPORTABLE UNDER FEDERAL REGULATIONS 40 CFR PARTS 117AND 302.

9.POTENTIAL POLLUTANTS INCLUDE BUT ARE NOT LIMITED TO: SOLID OR LIQUID CHEMICAL
SPILLS; WASTES FROM PAINTS, STAINS, SEALANTS, GLUES, LIMES,PESTICIDES, HERBICIDES,
WOOD PRESERVATIVES AND SOLVENTS; ASBESTOS FIBERS, PAINT FLAKES OR STUCCO
FRAGMENTS; FUELS, OILS, LUBRICANTS, AND HYDRAULIC, RADIATOR OR BATTERY FLUIDS;
FERTILIZERS, VEHICLE/EQUIPMENT WASH WATER AND CONCRETE WASH WATER; CONCRETE,
DETERGENT OR FLOATABLE WASTES; WASTES FROM ANY ENGINE/EQUIPMENT STEAM CLEANING
OR CHEMICAL DEGREASING AND SUPER CHLORINATED POTABLE WATER LINE FLUSHING. DURING
CONSTRUCTION, PERMITTEE SHALL DISPOSE OF SUCH MATERIALS IN A SPECIFIED AND
CONTROLLED TEMPORARY AREA ON-SITE,PHYSICALLY SEPARATED FROM POTENTIAL STORM
WATER RUNOFF, WITH ULTIMATE DISPOSAL IN ACCORDANCE WITH LOCAL, STATE AND FEDERAL
REQUIREMENTS.

10.DE-WATERING OF CONTAMINATED GROUNDWATER, OR DISCHARGING CONTAMINATED SOILS VIA
SURFACE EROSION IS PROHIBITED. DE-WATERING OF NON-CONTAMINATED GROUNDWATER
REQUIRES A NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT FROM THE
RESPECTIVE STATE REGIONAL WATER QUALITY CONTROL BOARD.

11.GRADED AREAS ON THE PERMITTED AREA PERIMETER MUST DRAIN AWAY FROM THE FACE OF
SLOPES AT THE CONCLUSION OF EACH WORKING DAY.DRAINAGE IS TO BE DIRECTED TOWARD
DESILTING FACILITIES.

12.THE PERMITTEE AND CONTRACTOR SHALL BE RESPONSIBLE AND SHALL TAKE NECESSARY
PRECAUTIONS TO PREVENT PUBLIC TRESPASS ONTO AREAS WHERE IMPOUNDED WATER CREATES
A HAZARDOUS CONDITION.

13.THE PERMITTEE AND CONTRACTOR SHALL INSPECT THE EROSION CONTROL WORK AND
INSURE THAT THE WORK IS IN ACCORDANCE WITH THE APPROVED PLANS.

14.THE PERMITTEE SHALL NOTIFY ALL GENERAL CONTRACTORS, SUBCONTRACTORS, MATERIAL
SUPPLIERS, LESSEES, AND PROPERTY OWNERS: THAT DUMPING OF CHEMICALS INTO THE STORM
DRAIN SYSTEM OR THE WATERSHED IS PROHIBITED.

15.EQUIPMENT AND WORKERS FOR EMERGENCY WORK SHALL BE MADE AVAILABLE AT ALL TIMES
DURING THE RAINY SEASON. NECESSARY MATERIALS SHALLBE AVAILABLE ON SITE AND
STOCKPILED AT CONVENIENT LOCATIONS TO FACILITATE RAPID CONSTRUCTION OF TEMPORARY
DEVICES WHEN RAIN IS IMMINENT.

16.ALL REMOVABLE EROSION PROTECTIVE DEVICES SHALL BE IN PLACE AT THE END OF EACH
WORKING DAY WHEN THE 5-DAY RAIN PROBABILITY FORECAST EXCEEDS 40%.

17.SEDIMENTS FROM AREAS DISTURBED BY CONSTRUCTION SHALL BE RETAINED ON SITE USING
AN EFFECTIVE COMBINATION OF EROSION AND SEDIMENT CONTROLS TO THE MAXIMUM EXTENT
PRACTICABLE, AND STOCKPILES OF SOIL SHALL BE PROPERLY CONTAINED TO MINIMIZE
SEDIMENT TRANSPORT FROM THE SITE TO STREETS, DRAINAGE FACILITIES OR ADJACENT
PROPERTIES VIA RUNOFF, VEHICLE TRACKING, OR WIND.

18.APPROPRIATE BMP'S FOR CONSTRUCTION-RELATED MATERIALS, WASTES, SPILLS OR RESIDUES
SHALL BE IMPLEMENTED AND RETAINED ON SITE TO MINIMIZE TRANSPORT FROM THE SITE TO
STREETS, DRAINAGE FACILITIES, OR ADJOINING PROPERTY BY WIND OR RUNOFF.
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APPENDIX B – NOAA PRECIPITATION FREQUENCY DATA SERVER OUTPUT 

  



NOAA Atlas 14, Volume 6, Version 2
Location name: Yucca Valley, California, USA*

Latitude: 34.1531°, Longitude: -116.4178°
Elevation: 3751 ft**

* source: ESRI Maps
** source: USGS

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/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.984
(0.816‑1.20)

1.46
(1.21‑1.79)

2.20
(1.81‑2.69)

2.87
(2.35‑3.55)

3.94
(3.12‑5.03)

4.88
(3.79‑6.37)

5.98
(4.52‑7.98)

7.25
(5.34‑9.96)

10.1
(7.12‑14.4)

13.6
(9.26‑20.1)

10-min 0.708
(0.588‑0.864)

1.05
(0.870‑1.28)

1.57
(1.30‑1.93)

2.06
(1.69‑2.54)

2.82
(2.23‑3.60)

3.50
(2.71‑4.57)

4.28
(3.24‑5.72)

5.20
(3.82‑7.13)

7.22
(5.10‑10.3)

9.73
(6.64‑14.4)

15-min 0.572
(0.472‑0.696)

0.848
(0.700‑1.04)

1.27
(1.04‑1.55)

1.66
(1.36‑2.05)

2.28
(1.80‑2.90)

2.82
(2.19‑3.68)

3.45
(2.61‑4.61)

4.19
(3.08‑5.75)

5.82
(4.11‑8.33)

7.85
(5.35‑11.6)

30-min 0.436
(0.360‑0.532)

0.646
(0.534‑0.790)

0.968
(0.798‑1.19)

1.27
(1.04‑1.56)

1.74
(1.37‑2.22)

2.16
(1.67‑2.81)

2.64
(1.99‑3.52)

3.20
(2.35‑4.39)

4.44
(3.14‑6.36)

5.99
(4.09‑8.87)

60-min 0.302
(0.250‑0.369)

0.449
(0.371‑0.549)

0.672
(0.554‑0.823)

0.879
(0.719‑1.09)

1.21
(0.954‑1.54)

1.50
(1.16‑1.95)

1.83
(1.38‑2.44)

2.22
(1.63‑3.05)

3.08
(2.18‑4.41)

4.16
(2.84‑6.16)

2-hr 0.212
(0.175‑0.258)

0.299
(0.247‑0.365)

0.427
(0.352‑0.523)

0.542
(0.443‑0.670)

0.717
(0.567‑0.915)

0.867
(0.672‑1.13)

1.03
(0.782‑1.38)

1.22
(0.899‑1.68)

1.56
(1.10‑2.23)

2.10
(1.43‑3.11)

3-hr 0.168
(0.139‑0.205)

0.233
(0.193‑0.285)

0.327
(0.270‑0.401)

0.410
(0.336‑0.507)

0.535
(0.423‑0.683)

0.640
(0.496‑0.835)

0.756
(0.572‑1.01)

0.885
(0.651‑1.22)

1.08
(0.760‑1.54)

1.41
(0.963‑2.09)

6-hr 0.110
(0.091‑0.134)

0.151
(0.125‑0.184)

0.208
(0.172‑0.255)

0.258
(0.211‑0.319)

0.331
(0.262‑0.422)

0.391
(0.303‑0.509)

0.455
(0.344‑0.608)

0.526
(0.387‑0.723)

0.629
(0.444‑0.901)

0.715
(0.488‑1.06)

12-hr 0.067
(0.056‑0.082)

0.093
(0.077‑0.114)

0.129
(0.106‑0.158)

0.160
(0.130‑0.197)

0.205
(0.162‑0.261)

0.242
(0.187‑0.315)

0.282
(0.213‑0.376)

0.325
(0.239‑0.446)

0.388
(0.274‑0.556)

0.441
(0.301‑0.653)

24-hr 0.042
(0.037‑0.048)

0.059
(0.052‑0.068)

0.083
(0.073‑0.096)

0.103
(0.090‑0.121)

0.134
(0.113‑0.161)

0.159
(0.132‑0.196)

0.187
(0.152‑0.235)

0.217
(0.171‑0.281)

0.262
(0.198‑0.353)

0.300
(0.219‑0.418)

2-day 0.023
(0.020‑0.027)

0.033
(0.029‑0.038)

0.047
(0.041‑0.054)

0.059
(0.052‑0.069)

0.078
(0.066‑0.094)

0.093
(0.077‑0.114)

0.110
(0.089‑0.138)

0.128
(0.101‑0.166)

0.156
(0.118‑0.210)

0.179
(0.131‑0.249)

3-day 0.017
(0.015‑0.019)

0.024
(0.021‑0.028)

0.035
(0.031‑0.040)

0.044
(0.039‑0.051)

0.058
(0.049‑0.070)

0.070
(0.058‑0.086)

0.083
(0.067‑0.104)

0.097
(0.076‑0.126)

0.118
(0.089‑0.159)

0.136
(0.100‑0.190)

4-day 0.013
(0.011‑0.015)

0.019
(0.017‑0.022)

0.027
(0.024‑0.032)

0.035
(0.031‑0.041)

0.046
(0.039‑0.056)

0.056
(0.046‑0.069)

0.066
(0.054‑0.083)

0.078
(0.061‑0.101)

0.095
(0.072‑0.128)

0.109
(0.080‑0.153)

7-day 0.008
(0.007‑0.009)

0.012
(0.010‑0.014)

0.018
(0.015‑0.020)

0.023
(0.020‑0.027)

0.030
(0.026‑0.037)

0.037
(0.030‑0.045)

0.044
(0.035‑0.055)

0.051
(0.040‑0.067)

0.063
(0.048‑0.085)

0.073
(0.053‑0.102)

10-day 0.006
(0.005‑0.007)

0.009
(0.008‑0.010)

0.013
(0.012‑0.015)

0.017
(0.015‑0.020)

0.023
(0.019‑0.028)

0.028
(0.023‑0.034)

0.033
(0.027‑0.042)

0.039
(0.031‑0.051)

0.048
(0.036‑0.065)

0.056
(0.041‑0.078)

20-day 0.003
(0.003‑0.004)

0.005
(0.004‑0.006)

0.007
(0.006‑0.008)

0.009
(0.008‑0.011)

0.013
(0.011‑0.015)

0.015
(0.013‑0.019)

0.018
(0.015‑0.023)

0.022
(0.017‑0.028)

0.026
(0.020‑0.036)

0.031
(0.022‑0.043)

30-day 0.002
(0.002‑0.003)

0.003
(0.003‑0.004)

0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.009
(0.008‑0.011)

0.011
(0.009‑0.014)

0.013
(0.011‑0.017)

0.016
(0.012‑0.020)

0.019
(0.014‑0.026)

0.022
(0.016‑0.031)

45-day 0.002
(0.001‑0.002)

0.003
(0.002‑0.003)

0.004
(0.003‑0.005)

0.005
(0.004‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.010)

0.010
(0.008‑0.013)

0.012
(0.009‑0.015)

0.014
(0.011‑0.019)

0.016
(0.012‑0.023)

60-day 0.001
(0.001‑0.002)

0.002
(0.002‑0.002)

0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.006
(0.005‑0.007)

0.007
(0.006‑0.008)

0.008
(0.006‑0.010)

0.009
(0.007‑0.012)

0.011
(0.009‑0.016)

0.013
(0.009‑0.018)

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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APPENDIX C – SAN BERNARDINO COUNTY HYDROLOGY MANUAL EXCERPTS 
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APPENDIX D – PIPE FLOW CALCULATIONS 

 
 
 
 
 
 
 



Manning Formula Uniform Pipe Flow at Given Slope and Depth

57170 Spencer Road, Yucca Valley, CA 92284
STR Takeover, LLC

Inputs
Pipe diameter, d 4  in

Manning roughness, n 0.013

Pressure slope (possibly ? equal to pipe slope), S 0.004  rise/run

Relative flow depth, y/d 0.9  fraction

Results
Flow depth, y 3.6000 in
Flow area, a 11.9124 sq. in.
Pipe area, a0 12.5664 sq. in.
Relative area, a/a0 0.9480 fraction
Wetted perimeter, P 9.9924 in
Hydraulic radius, R 1.1921 in
Top width, T 2.4000 in
Velocity, v 1.5506 ft/sec
Velocity head, h 0.4484 in H2O
Froude number, F 0.43
Average shear stress (tractive force), tau 0.0248 psf
Flow, Q (See notes) 0.1283 cfs
Full flow, Q0 0.1204 cfs
Ratio to full flow, Q/Q0 1.0658 fraction

Notes:

This is the flow and depth inside an infinitely long pipe.
Getting the flow into the pipe may require significantly higher headwater depth. Add at least 1.5 times the velocity head to get the headwater depth
or see my 2-minute tutorial for standard culvert headwater calculations using HY-8.

0

0

0

w

h

v

http://www.engineeringtoolbox.com/mannings-roughness-d_799.html
https://www.hawsedc.com/pressureslope.php
https://www.engineeringtoolbox.com/froude-number-d_578.html
https://www.youtube.com/watch?v=0O1Ezk8SVxU

