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INTRODUCTION

The project is a 4.76 acre commercial development located at 14901 Civic Drive in the City of
Victorville, CA.

The peak flow hydrologic analysis generated for this study includes 10-year design storm, 25-
year design storm, and 100-year design storm analysis. Refer to Appendix A through Appendix
D for complete design results.

Goals
This Hydrology Report was generated to specifically achieve the following goals:

» To calculate pre- and post-development peak flows for the 10 year, 25 year, and 100
year storm events.

» To demonstrate that the proposed Best Management Practices (BMP’s) are sized to
mitigate peak flows and not increase runoff due to proposed land improvements.

PROJECT DESCRIPTION

Existing Conditions

The 4.76 acre project site is a undeveloped vacant site with poor land cover. Soil conditions for
the site are classified as type D. Topography shows existing grades sloping down from a high
point located in the middle of the site. Precipitation generated onsite sheet flows away from the
site to adjacent properties. (See Appendix A)

Proposed Conditions

Development of the 4.76 acre site includes a central facility with associated parking lots located
along the north, east, and southwest corner of the property. Landscaping will be provided along
the perimeter of the site. Precise grading in the parking lots will capture and direct flows to catch
basins placed throughout the site. Storm flows will confluence while traveling towards the west
side of the property and ultimately join at a proposed diversion structure. Low flows entering the
diversion structure will be directed to a proposed CDS unit located downstream of the diversion
structure to filter the first flush stormwater. This filtered stormwater will then be stored in
proposed underground chambers leading towards a proposed Drywell. High flows will bypass
the diversion structure and travel towards the existing 54” storm drain main located along Civic
Drive. All flows entering the underground chambers will be sized to satisfy the WQMP
requirements for Design Capture Volume or the difference in volume between Pre- and Post-
Development condition, whichever is greater. (See Appendix C)




We Make a Difference

Michael Baker International August 21, 2018
Carmax — 14901 Civic Drive, Victorville, CA 92392 Hydrology Report Page 4
VICINITY MAP

HOOK BLVD

PROJECT SITE

SENECA ROAD

SENECA ROAD,

AMARGOSA ROAD

PALMDALE ROAD

VICINITY MAP
NOT TO SCALE

Figure 1-1



Michael Baker International
Carmax — 14901 Civic Drive, Victorville, CA 92392 Hydrology Report

We Make a Difference

August 21, 2018
Page 5

SITE MAP

ORANGE PARTNERSHIP

|
CIVIC ROGERS LLC H
3106-261-24

'

PROPERTY LINE—J !

CIVIC DRIVE

1
]
]
‘ WATTS AUTOMOTIVE GROUP LLG
4 3106-261-30

Figure 1-2
NTS

| IN-N-OUT BURGERS
| 3106-261-23
‘ 3106-261-22

1

SO ~_ PROPERTY

LINE



We Make a Difference

Michael Baker International August 21, 2018
Carmax — 14901 Civic Drive, Victorville, CA 92392 Hydrology Report Page 6

HYDROLOGIC METHODOLOGY

Hydrologic calculations to evaluate surface runoff associated with the 10-year, 25-year, and 100-
year storm events were performed using data from the Web Soils Survey and NOAA Atlas Point
Precipitation Frequency Estimates to find soil classification and rainfall intensity values.

Rational Method

The hydrologic calculations to determine the peak flow rates for different storm events were
performed using the criteria in the San Bernardino County Hydrology Manual. The Rational
Method is an empirical computation procedure for developing a peak runoff rate (discharge) for
storms of a specific recurrence interval. Rational Method equations are based on the assumption
that the peak flow rate is directly proportional to the drainage area, rainfall intensity, and a loss
rate coefficient, which describes the effects of land use and soil type. The Rational Method flow
rates were computed using Civil Design sofware.

This Rational Method analysis is used as the basis for development of the small area unit
hydrographs and flood routing analysis. This methodology is consistent with Section J of the
hydrology manual.

Soil Type
The soil type within the project area is classified as Type D. (see Appendix F)

Loss Rates
Watershed losses generally consist of infiltration, depression storage, vegetation, and minor
amounts of evaporation. Loss rates vary with each land use and soil type. The procedures and
criteria used in this study for estimating loss rates follow the guidelines of the San Bernardino

Hydrology Manual.

The Antecedent Moisture Condition (AMC) indicates the soil wetness prior to a particular storm
and the runoff potential for the subject storm. An AMC is defined as:

AMC I[; Lowest runoff potential
AMC Il Moderate runoff potential
AMC llI: Highest runoff potential

AMC Il was applied for the 10-year and 25-year storm events. AMC Ill was applied for the 100-
year storm event as outlined in the San Bernardino Hydrology manual.
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Precipitation

Rainfall intensity was determined using NOAA Atlas Point Precipitation Frequency Estimates for
10-year, 25-year, & 100-year recurrence intervals with durations varying according to the time of
concentration. (see Appendix E)

EXISTING CONDITION ANALYSIS
A summary of peak flows for existing conditions was generated as follows;
Table 1: Existing Condition Rational Method Results
Watershed Area (ac.) 10-Year 25-Year 100-Year
Area Storm Event | Storm Event | Storm Event
A1 0.62 0.83 cfs 1.10 cfs 1.64 cfs
B1 0.73 1.04 cfs 1.37 cfs 2.04 cfs
C1 1.91 1.78 cfs 2.36 cfs 3.68 cfs
D1 1.06 1.35 cfs 1.79 cfs 2.69 cfs
E1 0.44 0.64 cfs 0.84 cfs 1.25 cfs
Total 4.76 5.64 cfs 7.46 cfs 11.30 cfs

Refer to Appendix B for complete existing condition design results.

PROPOSED CONDITION ANALYSIS

A summary of peak flows for proposed conditions was generated as follows;

Table 2: Proposed Condition Rational Method Results

Watershed 10-Year 25-Year 100-Year
Area (ac.) Storm Event | Storm Event | Storm Event
Total 4.76 9.10 cfs 11.77 cfs 16.51 cfs

Refer to Appendix D for complete proposed condition design results.
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CONCLUSION

Hydrology studies were performed for the 10-year design storm, 25-year design storm, and 100-
year design storm for pre- and post-development conditions. In comparing pre- and post-
development conditions, peak flows increased under post development conditions due to the
increase in impervious land cover. An increase of 5.21 cfs resulted which is calculated as the
difference between pre and post-development conditions for the 100-year design storm. This
difference in runoff is equivalent to approximately 4,000 cubic feet of volume.

The WQMP requires a minimum design capture volume of 10,418.60 cubic feet. The project will
provide an underground storage chamber to satisfy the WQMP conditions by providing a
storage capacity of 10,500 cubic feet of volume. This proposed underground storage will lead
into a proposed Drywell onsite. Therefore, stormwater runoff will not increase under post-
development conditions.



Appendix A
Hydrology Map — Pre-Development Condition
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Appendix B
Rational Method Calculations (10-Yr, 25-Yr, 100-Yr)

Pre-Development



Appendix C
Hydrology Map — Post-Development Condition
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Rational Method Calculations (10-Yr, 25-Yr, 100-Yr)
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NOAA Atlas 14, Volume 6, Version 2
Location name: Victorville, California, USA*
Latitude: 34.5194°, Longitude: -117.3218°
Elevation: 2942.7 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
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PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’
Durati | Average recurrence interval (years)
uration
| 1 2 ] 5 | 10 ]| 25 ][ 50 | 100 || 200 | 500 | 1000 |
5-min 0.101 0.138 0.190 0.235 0.300 0.353 0.411 0.473 0.564 0.639
(0.083-0.123)|[(0.114-0.169)||(0.156-0.233)||(0.192-0.291)]|(0.237-0.384)||(0.273-0.462)|(0.310-0.550)||(0.347-0.651)|((0.397-0.809)|[(0.435-0.949)|
10-min 0.144 0.197 0.272 0.336 0.430 0.506 0.589 0.678 0.808 0.916
(0.119-0.176)|[(0.163-0.242)|((0.224-0.334)||(0.275-0.417)|(0.339-0.550)||(0.391-0.662)||(0.444-0.788)||(0.498-0.934)| | (0.569-1.16) || (0.623-1.36)
15-min 0.174 0.239 0.329 0.407 0.520 0.612 0.712 0.820 0.977 1.1
(0.144-0.213)|[(0.197-0.293)[|(0.271-0.404)||(0.332-0.504)]|(0.410-0.665)||(0.473-0.800)|/(0.537-0.953)|| (0.602-1.13) || (0.688-1.40) || (0.754-1.64)
30-min 0.234 0.321 0.442 0.547 0.698 0.823 0.957 1.10 1.31 1.49
(0.193-0.286)|[(0.265-0.393)|((0.364-0.543)||(0.446-0.677)||(0.551-0.894)|| (0.636-1.08) || (0.722-1.28) || (0.809-1.52) || (0.925-1.88) || (1.01-2.21)
60-min 0.276 0.378 0.520 0.643 0.822 0.968 1.13 1.30 1.55 1.75
(0.228-0.337)|[(0.312-0.463)|((0.428-0.639)||(0.525-0.797)|| (0.649-1.05) || (0.749-1.26) || (0.850-1.51) || (0.952-1.79) || (1.09-2.22) || (1.19-2.60)
2-hr 0.384 0.514 0.695 0.849 1.07 1.25 1.44 1.65 1.94 219
(0.317-0.470)|[(0.424-0.630)||(0.571-0.853)|| (0.693-1.05) || (0.845-1.37) || (0.967-1.63) || (1.09-1.93) || (1.21-2.27) || (1.37-2.79) || (1.49-3.24)
3-hr 0.458 0.610 0.818 0.995 1.25 1.45 1.67 1.90 2.23 2.49
(0.378-0.561)||(0.503-0.747)|| (0.673-1.00) || (0.812-1.23) || (0.985-1.60) || (1.12-1.90) || (1.26-2.23) || (1.39-2.61) || (1.57-3.20) || (1.70-3.70)
6-hr 0.618 0.820 1.10 1.33 1.65 1.91 219 2.48 2.88 3.21
(0.510-0.756)|[ (0.677-1.00) |[ (0.901-1.35) || (1.08-1.64) || (1.31-2.12) || (1.48-2.50) || (1.65-2.93) || (1.82-3.41) || (2.03-4.14) || (2.19-4.77)
12-hr 0.788 1.06 1.42 1.72 214 2.47 2.81 3.16 3.65 4.05
(0.650-0.963)|[ (0.873-1.30) || (1.17-1.74) || (1.40-2.13) || (1.69-2.74) || (1.91-3.22) || (2.12-3.76) || (2.32-4.35) || (2.57-5.24) || (2.75-6.01)
24-hr 1.02 1.40 1.89 2.30 2.86 3.29 3.74 4.20 4.84 5.34
(0.906-1.18) || (1.24-1.61) || (1.67-2.19) || (2.01-2.68) || (2.42-3.44) || (2.73-4.05) || (3.03-4.71) || (3.31-5.44) || (3.66-6.53) || (3.90-7.46)
2-da 1.15 1.60 219 2.68 3.35 3.88 4.42 4.99 5.77 6.40
y (1.02-1.33) || (1.41-1.84) || (1.93-2.53) || (2.34-3.12) || (2.84-4.03) || (3.22-4.76) || (3.58-5.57) || (3.93-6.46) || (4.36-7.79) || (4.67-8.93)
3-da 1.25 1.74 2.40 2.94 3.70 4.29 4.91 5.55 6.44 7.15
y (1.11-1.44) || (1.54-2.01) || (2.12-2.77) || (2.58-3.43) || (3.14-4.45) || (3.56-5.28) || (3.97-6.18) || (4.37-7.19) || (4.87-8.70) || (5.23-9.99)
4-da 1.33 1.86 2.56 3.14 3.94 4.57 5.22 5.90 6.84 7.59
y (1.18-1.53) || (1.65-2.14) || (2.26-2.96) || (2.75-3.66) || (3.34-4.75) || (3.79-5.62) || (4.23-6.58) || (4.65-7.64) || (5.17-9.24) | (5.55-10.6)
7-da 1.44 1.99 2.72 3.31 413 4.76 5.41 6.09 7.02 7.75
y (1.28-1.66) || (1.76-2.30) || (2.40-3.14) || (2.90-3.86) || (3.50-4.97) || (3.95-5.86) || (4.39-6.82) || (4.80-7.89) || (5.31-9.48) || (5.66-10.8)
10-da 1.53 210 2.85 3.46 4.29 4.94 5.60 6.28 7.21 7.94
y (1.36-1.76) || (1.86-2.42) || (2.51-3.29) || (3.03-4.03) || (3.64-5.17) || (4.10-6.07) || (4.53-7.05) || (4.95-8.13) || (5.45-9.74) || (5.80-11.1)
20-da 1.77 2.44 3.33 4.06 5.05 5.83 6.62 7.44 8.56 9.44
y (1.57-2.04) || (2.16-2.81) || (2.94-3.85) || (3.55-4.72) || (4.28-6.09) || (4.84-7.16) || (5.36-8.34) || (5.86-9.64) || (6.47-11.6) || (6.90-13.2)
30-da 2.01 2.79 3.84 4.72 5.94 6.89 7.88 8.92 10.4 11.5
y (1.78-2.31) || (2.47-3.22) || (3.40-4.44) || (4.13-5.50) || (5.03-7.15) || (5.72-8.47) || (6.38-9.93) || (7.03-11.6) || (7.83-14.0) || (8.39-16.1)
45-da 2.32 3.26 4.54 5.64 7.20 8.45 9.77 11.2 13.2 14.8
y (2.06-2.67) || (2.88-3.75) || (4.01-5.25) || (4.94-6.57) || (6.10-8.66) || (7.01-10.4) || (7.92-12.3) || (8.81-14.5) || (9.97-17.8) || (10.8-20.7)
60-da 2.53 3.57 5.02 6.28 8.12 9.64 11.3 13.0 15.6 17.7
y (2.25-2.92) |f (3.16-4.11) || (4.43-5.80) || (5.50-7.32) || (6.88-9.78) || (8.00-11.8) || (9.13-14.2) || (10.3-16.9) || (11.8-21.1) || (13.0-24.8)
" 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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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 34.5194°, Longitude: -117.3218°
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