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INTRODUCTION

A: PROJECT LOCATION

The project site is located between Gustine Road and Corwin Road, west of Central Road
and east of the Apple Valley Airport in the City of Apple Valley, California. Please see
following page for vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine the 100-year existing condition and proposed
condition discharges from the project site.

C: PROJECT STAFF:
Thienes Engineering staff involved in this study include:

Reinhard Stenzel
Mark Benavides
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DISCUSSION

Project Description

The project site encompasses approximately 224.90 acres. Improvements to the site
include three (3) warehouse type buildings that are approximately 1,238,320 (building 1),
1,169,680 (building 2), and 931,660 (building 3) square feet. There will be truck yards on
the west and east sides of the proposed buildings. Vehicle parking will be on the north
and south sides of the proposed buildings. A trailer yard will be at the north side of
Building 3 just north of vehicle parking. Proposed channel will be at the north, east, and
south perimeter of site. Proposed detention basins will be located at the southerly areas
of Buildings 1 & 2, and at the southwesterly corner of Building 3. Proposed landscaping
will be adjacent to the street and located throughout the site.

Master Plan of Drainage

The SBCFCD Apple Valley Master Plan of Drainage prepared by Williamson & Schmid
shows the project site is tabled to N-02-02 with a 25-year peak flow rate of up to 580 cfs.
In its ultimate condition, will be an 81-inch RCP.

There is a large existing earthen channel (N-02) running southwesterly adjacent to the
Apple Valley Airport located at the west side of the project site. N-02 is tabled to receive
runoff from N-02-02 and carry a total 100-year peak flow of 4,547 cfs per Apple Valley
Master Plan of Drainage Final Report Volume I & Il prepared by Williamson & Schmid.
In its ultimate condition, N-02 will be concrete trapezoidal channel.

The Master Plan also shows N-01, a future RCP channel located east of the project. The
N-01 channel is designed to divert a large amount of drainage, coming from the mountain
region, away from the site. This channel was never constructed, thus the reason why we
created our own existing offsite analysis.

There is an additional Storm Water Master Plan for Apple Valley Airport prepared by
C&S dated September 2012. This SWMP analyzes the airport drainage and offsite runon
which eventually flows through our project site and into the earthen channel running
parallel with airport. The hydrology work map shows drainage patterns similar to our
offsite hydrology map analysis.

Please see Appendix “A” for Master Drainage Plan and other pertinent reference
materials.



Existing Conditions

The project site consists of undeveloped barren land with multiple lots. The site generally
surface drains to the southwest and discharges into an earthen channel on the south side
of the project site. The small channel catches any runoff to the south and carries flows
westerly where it discharges into the N-02 channel adjacent to the airport.

The existing condition 100-year peak flow rate from the project site is 284.9 cfs (Nodes
100-702). Therefore, the existing condition will be used as allowable peak flow in
proposed condition. See existing peak flow table summary below:

Nodes Peak Flow (cfs) Time of Concentration (Tc) | Area (AC)
100-104 37.4 cfs 30.47 min. 32.3
200-204 39.7 cfs 31.16 min. 34.8
300-306 80.1 cfs 27.35 min. 63.9
400-405 69.5 cfs 27.92 min. 56.3
500-503 19.7 cfs 22.09 min. 135
600-603 22.3 cfs 21.68 min. 15.1
700-702 16.2 cfs 16.34 min. 9.0

Total 284.9 cfs - 224.9 AC

Per the San Bernardino County Hydrology Manual Addendum ADD-1 (2012), AMC Il
for arid regions was used for hydrology calculations.

See Appendix “B” for existing condition hydrology calculations and Appendix “D” for
existing condition hydrology map.

Off Site Run-on

Under existing conditions, the project site is currently accepting offsite flows from the
adjacent properties in the northeast. Flows begin at the top of the mountain region to the
east of the site and travel westerly via surface sheet flow downstream through open brush
for approximately 8,800 ft. Flows eventually enter the site via surface flow. The existing
condition 100-year peak flow rate from the neighboring property is 1250.3 cfs. See
existing off site peak flow table summary below:

Nodes Peak Flow (cfs) Time of Concentration (Tc) | Area (AC)
100-108 213.6 cfs 30.32 min. 169.6
200-208 184.0 cfs 27.95 min. 138.4
300-306 161.2 cfs 24.13 min. 109.7
400-408 184.4 cfs 24.91 min. 129.2
500-508 507.1 cfs 20.84 min. 313.0

Total 1250.3 cfs - 859.9 AC




Proposed channels located along the northerly and southerly property lines will convey
offsite flows around the site. Both channels will mimic existing drainage patterns and
ultimately spill over into the existing N-02 channel.

See Appendix “B” for proposed condition hydrology calculations and Appendix “D” for
existing condition hydrology map.

Proposed Conditions

Drainage from all three buildings will be collected in catch basins throughout the site.
Each building will have multiple storm drain systems which will discharge to detention
basins. From the detention basins flows will discharge by gravity via separate storm drain
system to an onsite channel where it will eventually spillover to the N-02 channel.

Building 1

Runoff from the northerly parking lot (nodes 500-501) are intercepted in catch basins at
the southerly portion of the parking lot. A proposed storm drain, Line “E”, conveys flow
westerly around the building then southerly through the truck yard. Runoff from the
westerly portion of the building and westerly truck yard (nodes 502-510) is intercepted
by catch basins located in the truck yard and conveyed to Line “E” via several laterals.
The storm drain continues south to Detention Basin #1.

Flow from the easterly half of the building, the easterly truck yard (nodes 600-611) is
intercepted in catch basin in the easterly truck yard. A proposed storm drain, Line “F”,
conveys runoff southerly. The remaining vehicle parking at the southerly side of the
building (nodes 612-613) also drains to Line “E”, prior to discharging into Detention
Basin #1.

The 100-year peak flow rate to this detention basin is approximately 157.9 cfs.

Building 2

Runoff from the northerly parking lot (nodes 400-404) are intercepted in catch basins at
the southerly portion of the parking lot. A proposed storm drain, Line “D”, conveys flow
easterly around the building then southerly through the truck yard. Runoff from the
northeasterly ramp, easterly portion of the building and easterly truck yard (nodes 410-
421) is intercepted by catch basins located in the truck yard and conveyed to Line “D” via
several laterals. Line “D” will continue south around the building then westerly where it
will pick up flows from all the vehicle parking lots via several laterals. The storm drain
will discharge into Detention Basin #2.



The 100-year peak flow rate to detention basin # 2 is approximately 111.2 cfs.

Flows from the westerly half of the building, the westerly truck yard (nodes 300-306) is
intercepted in catch basin in the westerly truck yard. A proposed storm drain, Line “C”,
conveys runoff southerly. The storm drain will continue south where it will discharge into
Detention Basin #3.

The 100-year peak flow rate to detention basin # 3 is approximately 73.4 cfs.

Building 3

Runoff from the northerly parking lots (nodes 100-104) are intercepted in catch basins at
the southerly portion of each parking lot. A proposed storm drain, Line “A”, conveys
flow westerly around the building then southerly through the truck yard. Runoff from the
northwesterly ramp, westerly portion of the building and westerly truck yard (nodes 105-
110) is intercepted by catch basins located in the truck yard and conveyed to Line “A” via
several laterals. Line “A” will continue south through the truck yard then westerly where
it will discharge into Detention Basin #1.

Flow from the ramp at the northeast of the building, easterly half of the building, and the
easterly truck yard (nodes 200-210) is intercepted in catch basin in the easterly truck
yard. A proposed storm drain, Line “B”, conveys runoff southerly. Line “B” continues
south then turn west around the building collecting flows from the southerly parking lots
via several laterals. The storm drain will continue west where it will discharge into
Detention Basin #4.

The 100-year peak flow rate to detention basin # 4 is approximately 135.2 cfs.

Driveways

Runoff for the southwesterly driveway for building 3 will surface flow south into Line
“P> via catch basin where they will discharge into the south channel.

The proposed condition 100-year peak flow rate is 0.9 cfs (Nodes 1000-1001).

Runoff for the southeasterly driveway for building 3 will surface flow south into Line
“G” via catch basin where they will discharge into the south channel.

The proposed condition 100-year peak flow rate is 1.2 cfs (Nodes 700-701).

Runoff for the southwesterly driveway for building 2 will surface flow south into Line
“H” via catch basin where they will discharge into the south channel.



The proposed condition 100-year peak flow rate is 1.8 cfs (Nodes 800-801).

Runoff for the southeasterly driveway for building 2 will surface flow south into Line “J”
via catch basin where they will discharge into the south channel.

The proposed condition 100-year peak flow rate for Line J is 1.0 cfs (Nodes 900-901).

See table summary on next page for proposed condition grand total.

Nodes Peak Flow (cfs) | Time of Concentration (Tc) | Area (AC)
100-213 135.2 cfs 12.11 min. 60.7
300-307 73.4 cfs 11.75 min. 29.8
400-413 111.2 cfs 10.13 min. 45.4
500-613 157.9 cfs 10.70 min. 66.0
700-701 1.2 cfs 5.87 min. 0.3
800-801 1.8 cfs 6.67 min. 0.5
900-901 1.0 cfs 5.00 min. 0.2

1000-1001 0.9 cfs 5.00 min. 0.2
North Channel - - 6.4
South Channel - - 14.3

Driveway Ramps - - 1.1
Total 482.6 cfs - 224.9 AC

See Appendix “B” for proposed condition hydrology calculations, Appendix “D” for
proposed condition hydrology map.

Detention Basins Analysis

The proposed basins will have various size risers with available head to mitigate flow
rates into proposed storm drain systems that will discharge into south channel.
Hydrograph routings were analyzed for each basin. See basin table summary below.

Basin Peak Flow (cfs) | Peak Flow (cfs) w/ Detention Difference
#1 157.9 cfs 36.3 cfs -121.6 cfs
#2 111.2 cfs 20.9 cfs -90.3 cfs
#3 73.4 cfs 41.2 cfs -32.2 cfs
#4 135.2 cfs 20.0 cfs -115.2

Total 477.7 cfs 118.4 cfs -359.3 cfs

See Appendix “C” for existing and proposed condition hydrographs and detention basin
analysis.



Summary
The allowable Q for the site is 284.9 cfs to per existing condition. The proposed Q for the

site without detention will be 482.6 cfs. With the proposed four detention basins, peak
flow for the site will be 118.4 cfs + 4.9 cfs (driveways) = 123.3 cfs, therefore is less than
existing condition.

Offsite runoff from adjacent properties will flow into perimeter channels (north and
south) and will flow west into the earthen channel at the west side of the site mimicking
drainage patterns of existing condition.

Methodology

The San Bernardino County Rational Method program (AES Software) was used for
hydrology calculations. The site is composed of soil type “C” per the San Bernardino
County Hydrology Manual. See Appendix “A” for pertinent reference materials. Per the
San Bernardino County Hydrology Manual Addendum ADD-1 (2012), AMC II for arid
regions was used for hydrology calculations.
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NOAA Atlas 14, Volume 6, Version 2

Location name: Apple Valley, California, USA*
Latitude: 34.5771°, Longitude: -117.1778°

Elevation: 3027.59 ft**
* source: ESRI Maps
** source: USGS
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POINT PRECIPITATION FREQUENCY ESTIMATES

TMEn 1

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 | PE_graphical | Maps_&_aerials

PF tabular

|

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

i | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 | 25 50 100 | 200 | 500 | 1000 |
5-min 0.080 0.113 0.159 0.199 0.257 0.305 0.356 0.412 0.492 0.558
(0.066-0.098)((0.093-0.138)||(0.131-0.196) |[(0.162-0.247) [(0.203-0.330)||(0.235-0.399) ||(0.268-0.477) |(0.302-0.567) |(0.346-0.705)||(0.380-0.828)
10-min 0.114 0.162 0.228 0.286 0.369 0.437 0.510 0.590 0.705 0.799
(0.094-0.140)|/(0.133-0.198) ||(0.187-0.281) ((0.233-0.354)||(0.291-0.473) || (0.337-0.572) ((0.385-0.684) ||(0.433-0.813) || (0.496-1.01) || (0.544-1.19)
15-min 0.138 0.196 0.276 0.345 0.446 0.529 0.617 0.713 0.852 0.967
(0.114-0.169) [(0.161-0.240) ||(0.227-0.340)|/(0.281-0.429) ((0.352-0.572) |[(0.408-0.692) | |(0.465-0.827) |(0.523-0.983) | (0.600-1.22) (| (0.658-1.44)
30-min 0.188 0.266 0.376 0.470 0.607 0.719 0.840 0.971 1.16 1.32
(0.155-0.230) ((0.219-0.327)|/(0.308-0.462) ||(0.383-0.583) ||(0.479-0.778)|(0.555-0.941)|| (0.633-1.13) || (0.712-1.34) || (0.817-1.66) || (0.895-1.95)
60-min 0.235 0.333 0.470 0.588 0.759 0.900 1.05 1.21 1.45 1.65
(0.194-0.288)|/(0.274-0.408) ||(0.386-0.578) [(0.479-0.729)||(0.598-0.973) || (0.695-1.18) || (0.792-1.41) || (0.890-1.67) || (1.02-2.08) || (1.12-2.44)
2.hr 0.335 0.454 0.619 0.761 0.964 1.13 1.30 1.49 1.76 1.98
(0.276-0.410)|(0.374-0.557)|/(0.508-0.762)|((0.619-0.944) || (0.759-1.24) || (0.871-1.48) || (0.982-1.75) || (1.09-2.05) || (1.24-2.53) || (1.35-2.94)
3-hr 0.407 0.544 0.733 0.893 1.12 1.31 1.50 1.71 2.01 2.25
(0.336-0.499)|(0.448-0.668)||(0.601-0.901) || (0.727-1.11) || (0.884-1.44) || (1.01-1.71) || (1.13-2.01) || (1.25-2.36) || (1.41-2.88) || (1.53-3.34)
6-hr 0.558 0.735 0.977 1.18 1.47 1.70 1.94 2.19 2.55 2.84
(0.460-0.684)|/(0.605-0.903) || (0.802-1.20) || (0.962-1.47) || (1.16-1.88) || (1.31-2.22) || (1.46-2.60) || (1.61-3.02) || (1.80-3.66) || (1.93-4.22)
12-hr 0.722 0.952 1.26 1.52 1.89 2.17 2.47 2.78 3.21 3.56
(0.595-0.885)|| (0.784-1.17) || (1.04-1.55) || (1.24-1.89) || (1.49-2.42) || (1.68-2.84) || (1.86-3.31) || (2.04-3.83) || (2.26-4.61) || (2.42-5.28)
24-hr 0.951 1.27 1.69 2.04 2.52 2.90 3.29 3.69 4.25 4.69
(0.844-1.09) || (1.12-1.46) || (1.49-1.95) || (1.79-2.38) || (2.14-3.04) || (2.41-3.56) || (2.66-4.14) || (2.91-4.78) || (3.21-5.74) || (3.43-6.55)
2-da 1.14 1.55 2.09 2.53 3.13 3.59 4.07 4.56 5.23 5.76
y (1.01-1.31) || (1.37-1.78) || (1.84-2.41) || (2.21-2.94) || (2.65-3.77) || (2.98-4.42) || (3.30-5.12) || (3.59-5.91) || (3.96-7.06) || (4.20-8.04)
3.da 1.24 1.71 2.32 2.81 3.49 4.01 4.54 5.08 5.83 6.41
y (1.10-1.43) || (1.51-1.97) || (2.05-2.68) || (2.47-3.28) || (2.96-4.20) || (3.33-4.93) || (3.68-5.72) || (4.01-6.58) || (4.41-7.87) || (4.68-8.95)
4-da 1.32 1.81 2.47 3.00 3.73 4.28 4.85 5.43 6.22 6.84
Y || (1.17-152) || (1.612.00) || (2.18-2.85) || (2.63-3.50) || (3.16-4.48) || (3.55-5.26) || (3.93-6.10) || (4.28-7.03) || (4.70-8.40) || (4.99-9.55)
7-da 1.43 1.96 2.66 3.23 4.01 4.62 5.24 5.88 6.75 7.44
y (1.27-1.65) || (1.73-2.26) || (2.35-3.07) || (2.83-3.76) || (3.40-4.83) || (3.84-5.68) || (4.25-6.60) || (4.63-7.62) || (5.11-9.12) || (5.43-10.4)
10-da 1.51 2.06 2.79 3.40 4.23 4.88 5.54 6.23 717 7.91
y (1.34-1.74) || (1.82-2.37) || (2.47-3.23) || (2.98-3.96) || (3.58-5.09) || (4.05-5.99) || (4.49-6.97) || (4.91-8.06) || (5.42-9.68) || (5.78-11.1)
20-da 1.72 2.35 3.20 3.91 4.90 5.68 6.48 7.32 8.47 9.38
Y || (152-1.98) || (2.08-2.71) || (2.83-3.70) || (3.43-4.56) || (4.15-5.90) || (4.71-6.98) || (5.25-8.16) || (5.77-9.48) || (6.41-11.4) || (6.85-13.1)
30-da 1.93 2.65 3.63 4.45 5.60 6.51 7.45 8.44 9.81 10.9
y (1.72-2.23) || (2.35-3.06) || (3.21-4.19) || (3.90-5.18) || (4.75-6.74) || (5.41-8.00) || (6.04-9.39) || (6.65-10.9) || (7.42-13.2) || (7.95-15.2)
45-da 2.29 3.15 4.32 5.31 6.72 7.84 9.01 10.2 12.0 13.3
Y |l (2.03-2.64) || (2.79-3.63) || (3.82-4.99) || (4.66-6.19) || (5.70-8.09) || (6.51-9.64) || (7.30-11.3) || (8.07-13.3) || (9.04-16.1) || (9.72-18.6)
60-da 2.50 3.42 4.70 5.78 7.33 8.57 9.88 11.3 13.2 14.7
Y || 022:287) || (3.03-3.94) || (4.15:5.42) || (5.07-6.73) || (6.21-8.82) || (7.12-10.5) || (8.01-12.4) || (8.88-14.6) || (9.98-17.8) || (10.8-20.6)

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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PDS-based depth-duration-frequency (DDF) curves
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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