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Section 1   -   Introduction: 
 

1.1. Location 

 

The Project Owner is VVLIG Holdings, LLC, 9040 Leslie Street, Suite 7, Richmond Hill, 

ON L4B 3M4.  The Hydrology Study is prepared by David Evans and Associates 18484 

Outer Highway 18 North, Suite 225, Apple Valley, CA 92307 Phone No. (760) 524-

9100. 

 

The Project site is located within the Town of Apple Valley, South of Cordova Road, 

West of Navajo Road, East of Dachshund Avenue and North of the logical extension of  

Shepard Road. 

APN No. 0463-213-05, 06, 07, 08, & 09;  0463-213-33, 34, 35, & 36;  0463-213-16 

Latitude 34d 36m 22s, Longitude -117d 11m 35s. 

 

 

Location map 
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1.2 Property Description: 

 

1.2.1. Gross Land Acreage: 88.6 Acres, Net Land 85.3 Acres.  A large warehouse type 

building is proposed as shown on the Developed Hydrology Exhibit in Appendix A. 

 

1.2.2. The proposed Project site is vacant.  The largest portion of the Project site slopes 

from east to west toward the unimproved Bell Mountain Wash at an approximate slope of 

2.3% and consists of multiple flow paths, ridges, and sparse native desert plants. 

 

The southerly portion of the Project site, consisting of approximately 18.5 acres, is within 

the Walmart distribution site offsite watershed and flows south westerly towards Johnson 

Road where its confluence with AVMPD (Apple Valley Masterplan of Drainage) line E-

04, flows thru the Walmart Distribution Center south of Johnson Road and then flows 

south towards a dry lakebed south of the Apple Valley Airport. 

 

1.2.3. The Project consists of a large warehouse building.  The building covers 

approximately 32 acres with adjoining areas to include loading docks, parking lots, drive 

aisles, drainage improvements and landscaping.  The site will be graded into one large 

pad area for the building and storm water from the paved/roof areas of the site will be 

picked up in catch basins and conveyed to detention basins or underground infiltration 

basin systems.  Overflows will drain to storm drain or channels that will also intercept 

and convey the offsite flows around the building site to existing flow lines.  The Project 

is a Regulated Project and will require a WQMP. 

 

1.2.4 A portion of the offsite flows are proposed to be intercepted in Navajo Road and 

conveyed in a storm drain in Cordova Road similar to its existing flowline.  The rest of 

the offsite flows will also be captured in Navajo Road conveyed south to a detention 

basin and outlet into the respective natural drainage course.  The southerly portion of the 

offsite drainage will also drain to a detention basin.  

 

1.2.5. The Project site lies northeast of the Mojave River and easterly of the Bell 

Mountain Wash, east of the I-15 Freeway.  Approximately 66.8 acres of the Project site 

flows west to the Bell Mountain Wash and the Bell Mountain Wash flows southwest to 

the Mojave river, Upper Narrows to Lower Narrows, approximately 7.5 miles south of 

the Project site.  The remaining 18.5 acres flows south toward a dry lakebed as described 

above in section 1.2.2.  The entire site lies within an “D” Zone, “areas in which flood 

hazards are undetermined, but possible.”  Flood Insurance Rate Map (FIRM) No. 

06071C5830H, Map revised August 28, 2008.  This panel is not printed. 

 

1.2.6. The receiving Water for 66.8 acres is the Mojave River, southwest of the Project 

site and the remaining 18.5 acres flows to a dry lakebed south of the Apple Valley 

Airport.  Reference is made to the AVMPD.  Excerpts can be found in Appendix B.   
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Section 2   -   Hydrologic Analysis: 

 
2.1. Conditions, Resources and Methods 

 

2.1.1. The existing Project site is vacant. 

 

The offsite area northeasterly of the Project site slopes up and is vacant.  This offsite area 

drains through the Project site. 

  

The proposed development for the site consists of a large box warehouse building. 

 

Soil classification is Hydrologic Soils Group (HSG) “A”, (50%), HSG “C”, (43%), HSG 

“D”, (7%).  The soil classification boundary limit is based on the Web Soil Survey from 

the USDA Natural Resources Conservation Service included in Appendix ‘B’ of this 

report. 

 

NOAA 14 was used for the 10-year and 100-year rainfall estimates.  The ten year, 24-

hour is 2.13 inches.  The 100 year, 24-hour is 3.46 inches.  See Section 2.2. Table of 

Results for runoff coefficients and/or loss rate parameters, and time of concentration. 

 

2.1.2. As stated above, the NOAA Atlas 14 was used for the rainfall values and Soils was 

based on the Web Soil Survey from the USDA Natural Resources Conservation Service.  

USGS Topography Maps and the San Bernardino County Hydrology Manual were also 

used to determine watershed conditions. 
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2.2. Table of Results 

 

Unit Hydrograph results 

Condition Area 

ID 

10-yr Qp 

(cfs) 

10-yr 

Volume 

(Ac ft/cf) 

100-yr Qp 

(cfs) 

100-yr 

Volume 

(Ac ft/cf) 

Existing 

condition 

 35.2 2.9831 99.5 15.5735 

Developed 

condition 

A 89.13 12.6573 163.63 21.5546 

Difference  53.93 9.6742/421,408 64.13 5.9811/260,537 

Mitigated  4.77 19.12/833,071 4.77 19.12/833,071 

 

Rational method results existing condition 

Area ID Q10 (cfs Time of 

concentration 

(min) 10-yr 

Q100 cfs Time of 

concentration 

(min) 100-yr 

A 5.7 27.35 13.0 25.597 

B 7.2 29.22 121.9 26.29 

D 6.7 38.61 26.3 32.77 

E 4.2 19.83 10.2 19.83 

F 4.6 28.75 13.6 26.68 

G 4.6 50.6 17.9 41.48 

H 8.0 34.24 24.4 30.2 

Total 41.0 50.6 277.30 41.48 

 

Rational method results developed condition 

Area ID Q10 (cfs Time of 

concentration 

(min) 10-yr 

Q100 cfs Time of 

concentration 

(min) 100-yr 

Comments 

A 60.7 11.55 114.63 10.98 Underground basin 

B 35.8 12.13 69.38 11.14 Basin A 

C 17.36 15.97 32.62 15.44 Basin B/C 

D 17.03 7.89 32.41 7.34 Basin C 

Total 130.89 15.97 249.04 15.44  
 

Summary 

 

The largest volume difference of predevelopment vs post development volume is the 

Q10, 24 hour, of 421,408 cubic feet as can been seen in the first Unit Hydrograph table 

above and that is the minimum retention required for this project   The Town of Apple 

Valley requires not to exceed 90% of the pre-development volume, for the Q 100, 24 

hour storm event, and 95% of the pre-developed volume in the Q10, 24-hour storm event, 

however, in this case, the Q10 post vs pre development volume is larger and will be the 

design volume mitigation used in this report. 
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The site will use one underground Contech infiltration systems and three above ground 

basins to capture the DCV and mitigate Hydromodification caused by the development 

ranging in size from 146,950 cubic feet to 408,010 cubic feet for a total of 833,071 cubic 

feet of storage and infiltration.  Basin routing, infiltration and storage also mitigate Qpeak 

to below its existing Qpeak as seen in unit hydrograph table above, as well as the time of 

concentration (TC).  This will also comply with the proposed mitigation in the Project’s 

WQMP. 

 

2.3. Drainage Maps 

 

See Appendix B for the pre and post drainage maps. 
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Section 3   Proposed Drainage Design Concept: 

 

 
3.1. Town of Apple Valley Drainage management guidelines. 

The City’s guidelines are to analyze the 10-year and 100-year storm events for 1 hour 

(rational method) and 24-hour durations (unit hydrograph).  Then demonstrate the project 

will not exceed 90% of the pre-development runoff for the 100-year storm event and 5% 

of the 10-year storm event..  See section 2.2 Table of Results, and the following 

summary. 

 

3.2. Stormwater Storage Provisions 

The Project site proposes to use one proprietary Contech underground 

infiltration/retention systems and three above ground retention basins.  The site proposes 

the following as to stormwater storage/retention. 

 

Drainage Area 

 

Required DCV* 

(CF) 

Minimum 

detention/infiltration 

(CF) 

Provided 

detention/infiltration 

system (CF) 

DA-A1 80,095 164,595 UG basin 278,111 UG basin 

DA-A2 47,798 66,972 146,950 

DA-A3 65,103 164,951 408,010 

Total 192,993 396,518 833,071 

*Values from the WQMP report. 

 

The total volume of retention and infiltration provided is 833,071 CF for the Project site 

drainage areas.   
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3.4 Drainage Structures 

There will be onsite catch basins to collect the storm water and convey the storm flows to 

underground and above ground infiltration/and retention systems.  Overflows will be 

conveyed to the proposed storm drain or channel for the offsite flow conveyance 

 

Offsite flows are to be captured in streets and conveyed around the proposed buildings 

and outlet to their natural flowline as described in section 1.2.4 above. 

 

Section 4   -   References: 

 
Bonadiman Civil Design Software, Version 7.0 & 7.1 was used for the 10-year & 100-

year Hydrological Analysis. 

- 10-year AMC II Unit hydrograph Method (developed and undeveloped) 

- 10-year AMC II Unit Hydrograph Method (developed and undeveloped)  

- Soil Type  A  

- Manning’s Values Used  

- Existing Surface n=0.035 

- Proposed Surface n=0.015 

- Unit Hydrograph n=0.020 

- Project is in the Town of Apple Valley, CA 

 

Drainage boundaries were derived using field topography, USGS Map for Apple Valley 

as shown on the hydrology map, provided in Appendix A of this report.  See Appendix C 

for San Bernardino County Hydrology Manual and Town of Apple Valley technical 

references. 
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APPENDIX 'A' 

 
-  Hydrology Maps 

 

 Offsite existing condition hydrology map 

 Onsite existing condition hydrology Map 

 Onsite developed condition Hydrology Map 
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Reference Documents 

 

 

 San Bernardino County Hydrology Manual Reference Material 

 NOAA 14 Point Precipitation Estimates 

Hydrologic Soils Group Map  

Figure C-3Curve Numbers 

AMC Map 

 Contech underground detention vault worksheet 

 Apple Valley Master Plan of Drainage (AVMPD) Line E-04 and index sheet. 
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cy�Z�x����zw����f�C��Ĥ&V_!bP̂a
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