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l.  INTRODUCTION

A. Purpose and Scope
The purpose of this study is to analyze the hydrology and hydraulic design for the proposed Avanti
South residential development. This key points this study will address are:

1. The proposed building pads will sit above the revised FEMA Floodplain.

2. The proposed development will convey the on-site 25-year design storm via storm drain
pipes while conveying the remainder of the 50-year design storm via street gutters. The
50-year design storms will be routed to on-site basins to either retain the design volume
or detain 85% of the pre-development peak flow rate (Q).

3. The off-site drainage south of Avenue L shall be routed through the site via storm drain

pipes.

B. Methodology and References

This study was performed using the following reference materials and tools:
1. Los Angeles County Department of Public Works Hydrology Manual. January 2006
2. HydroCalc (software)
3. Beltley FlowMaster (software)

C. Location and Description of Property

Figure 1 shows the proposed location of the proposed Avanti South residential development. The
overall site includes a 240 acres portion bounded between Avenue L to Avenue K from 62" Street
West to 70™" Street West and an 80 acre portion along 70" in Lancaster, CA. The APN’s for the
project are 3204-001-195, 3204-001-184, 3204-008-045, 3204-008-047. The site is undeveloped
and has some existing vegetation. This site is relatively flat sloping at approximately one percent
(1%) from the south to north via sheet flow over the majority of the site. The off-site runoff is
concentrated at 65™ Street and the easterly boundary of the site. See Appendix C for a copy of
the Assessor’s Parcels Map.
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Figure 1. Location Map

D. Proposed Land Use
The proposed development will be part of the Avanti South Specific Plan, which is currently
being reviewed by the City of Lancaster Planning Department.

II. Low Impact Development (LID) Requirements
Meeting with Carlyle Workman:

It is our understanding that the City of Lancaster is not subject to the LID regulations required by
Los Angeles County. Therefore, no LID facilities have been proposed.
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Ill. HYDROLOGY

A. Floodplain Information

Research into the Federal emergency Management Agency (FEMA) Flood Insurance Rate Map
(FIRM) for Los Angeles County, California and Incorporated Area Panel 415 of 2350 Map Number
06037C0415F Effective Date September 26, 2008 shows that the project lies within Zone X
determined to be areas of 0.2% annual chance flood; areas of 1% chance flood with average
depths of less than 1 foot or with drainage areas less than 1 square mile. (See FIRM attached
Appendix C)

B. Overall Watershed Drainage

The project site lies within the Portal Ridge Watershed. This portion of the Portal Ridge
Watershed was updated in 2005 via the Hydrology Study prepared for TTM 53229 by CCL
Engineering. The noted study analyzed the off-site storm runoff that will affect the subject project
as well as the onsite for TTM 53229. There exists (2) 72 inch storm drains in 65" Street West
south of Avenue L that outlet to a graded ditch within an easement with a graded swale
daylighting several hundred feet north of Avenue L. There are also (2) existing 84 inch storm
drains in 65 Street West north of the subject property from Avenue J-12 northerly to Avenue J.

C. Drainage Concept

The noted 2005 hydrology study determined that 435 cfs is conveyed through the existing double
72 inch storm drains at 65th Street West that cross under Avenue L. It also determined that 218
cfs of offsite runoff enters the Avanti South site at the South East Corner (SEC) of the site, which
is at Avenue L at the alignment of 62™ Street West. The Walmart project east of the Avanti South
site is conditioned to install a storm drain in Avenue L to convey the 218 cfs to outlet at the SEC
of the Avanti South site. The Avanti South project will convey the noted 435 cfs via a storm drain
in 65th west from Avenue L northerly to Avenue K-8, the noted 218 cfs will be conveyed via a
storm drain along the eastern portion of Avanti South to Avenue K-8, then westerly in Avenue K-
8 to 65 Street. The Avanti North project will then convey this offsite drainage through its site
northerly to the existing 84 inch storm drain at Avenue J-12.

The 240 acre portion of Avanti South will mitigate the on-site storm run-off via four (4) detention
basins located along the west side of 65 Street West. The on-site storm flows will be mitigated
to 85% of the pre-developed condition out letting into the 65 Street West storm drains. The 80
acre portion of Avanti South will mitigate the storm run-off via three (3) retention basins.
Retention basins are proposed for this portion of the project since there are no proposed storm
drains for outlet. The basins will rely on infiltration and the final sizing will be based upon the
results of percolation tests.
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D. Project Site Drainage

Existing On-Site Drainage

The site is currently undeveloped natural grade and vegetation. Based on the Modified Rational
Method (MODRAT) outlined in the LACDPW Hydrology Manual, using the HydroCalc software, the
on-site 50-year pre-development peak runoff flow (Q) for the 240-acre parcel is 26.95 cfs.
Including the off-site flow, the total peak runoff flow is 679.95 cfs. For the 80-acre parcel the pre-
development peak runoff flow (Q) is 9.13 cfs. See Appendix B for HydroCalc data. The 240-acre
parcel will utilize detention basins, which will be designed to mitigate the maximum outflow to
85% of the pre-developed peak runoff. The 80-acre parcel will utilize retention basins sized to
capture 100% of the 50-year generated runoff volume. Therefore, no runoff will leave the site.

Developed On-Site Drainage

The developed site consists of backbone streets and mass-graded pads for future development.
Runoff will be conveyed to the basins via non-erosive drainage devices including catch basins and
street gutters.

Based on the Modified Rational Method (MODRAT) outlined in the LACDPW Hydrology Manual,
using the HydroCalc software, the 50-year post-developed runoff volume for the 240-acre and 80-
area parcels are 2,224,101 cf and 700,832 cf respectively. See Appendix B for HydroCalc Data.
Since the developed runoff will be split into several sub-areas and captured in catch basins, the
peak flows (Q) were analyzed for each drainage area (DMA). The hydrographs for the developed
sub-areas were utilized to calculate the required storage of each basin.

V. PROPOSED DRAINAGE FACILITIES

A. General Description
The project incorporates the following types of drainage facilities:

Concrete Street Gutters
Local Catch Basins
Retention Basins

P wnhe

Detention Basins

B. Hydraulic Analyses

According to the current Hydrology Report for the Avanti North property done by MDS
Consulting, the 72” storm drain pipe proposed within 65 Street West will be daylighting into
the detention basin located north of Avenue K-8. It is assumed that the hydraulic grade line at
the basin will be at the invert of the outfall pipe. The 72” main will not be flowing under
pressure. Therefore, the hydraulic grade lines of the system will be the same as the depth of
flow. The flow depths are shown on the Basin Sections Exhibit in Appendix A.
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C. Facility Design Calculations

Storm Drain Pipes

All storm drain pipes were sized using FlowMaster with Manning’s Formula. Peak flows were
determined by establishing a baseline cfs/acre based on impervious data available in the LA
County Hydrology Manual. This baseline cfs/acre was used to determine the total cfs flowing to
each catch basin’s tributary area

Retention Basin

Retention basins for the 80-acre parcel are sized the hold the entirety of the 50-year storm. The
retention rates of the existing soils are assumed to be 3.75 in/hr. This is based on percolation
testing of a neighboring property conducted by Earth Systems. These assumed percolation rates
will allow the 50-year storm to infiltrate within the required drawdown time. All calculations were
performed using HydroCalc. Impervious values for specific plan areas were determined using
Appendix D of the LA County Hydrology Manual based on proposed land use.

Detention Basin

Detention basins for the 240-acre parcel are sized to mitigate 85% of the peak pre-developed
flow (Q) for each drainage area. Additional retention volume is provided below the detention
floor based on the inverts of connecting storm drain pipes from the drainage areas. To be
conservative, infiltration within the retention volume was not taken into account in the
detention basin sizing. Detention volumes were determined by adding the volume of the
proposed hydrograph that exceeded 85% of the peak runoff flow from the existing hydrograph.
All calculations were performed using HydroCalc. Impervious values for specific plan areas were
determined using Appendix D of the LA County Hydrology Manual based on proposed land use.

V. CONCLUSIONS

Impact of proposed development on off-site property and facilities

The proposed development results in a decrease in runoff and flow depth to the adjacent
roadways adjacent to the site by limiting the flow leaving the site to 85% off the peak pre-
developed flow for the 240-acre site. The 80-acre site shall capture and infiltrate 100% of the
post-development 50-year design storm. The proposed grading design maintains the historic
drainage patterns and adequately conveys all off-site drainage through the site via a proposed
storm drain system.

On-site flood protection
The proposed project shall set pads above existing grade ensuring the site will remain outside of
the FEMA floodplain.

KHA Project No. 099185002 Page 6 June 21, 2016



Avanti South
Hydrology & Hydraulics
Report

Appendix A
Exhibits

KHA Project No. 099185002



34°45' 00" ROSAMOND 1-H1.77

-118°15' 00"

134
120

/

[

~ DPA - 11

DEL SUR 1.H1.66

28
3.0
124
SOIL TYPE 134
50-YR ISOHYET 3.8"
N
N
124
E }

RITTER RIDGE 1-H1.57 34°37' 30"

SOIL 1 0 1 2 Miles
N 0 1 CLASSIFICATION | )
AREA

25-YEAR 24-HOUR ISOHYET REDUCTION FACTOR: 0.878
f7:2\, EACIEEE ELF 10-YEAR 24-HOUR ISOHYET REDUCTION FACTOR: 0.714

" * " LANCASTER WEST 1-H1.67
DPA - 6| %% 50.YEAR 24-HOUR ISOHYET

LANCASTER EAST 1-H1.68

-118°07' 30"




AVENUE K

AVENUE K-4
(FUTURE)

75TH STREET WEST
(FUTURE)

W

80TH ST.

'_
(7p)
/ :
DMA 5 - LEGEND
80.55[ 9.13
\/ I'd_:J DRAINAGE AREA NO.
n (Qs) ON-SITE = 26.95 CFS (EAST/WEST)
T (Qs0) OFF-SITE = 653 CFS
E (Qs0) TOTAL = 679.95 CFS DMA 2 (E)
DRAINAGE Qso PEAK FLOW
AVENUE K-8 AVENUE K-8 AREA (ACRE) RATE (CFS)
(FUTURE) (FUTURE)
DRAINAGE AREA BOUNDARY
AVENUE K-8 \g
EXISTING CONTOUR ELEVATION
(FUTURE) OMA 1 (W) DMA 1 (E)
(EXISTING 01240
CEMETERY) / \29.17) 330/ i ~—— DIRECTION OF FLOW
SITE CHARACTERISTICS
DMA 2 (E)
9.27] 3.32
o SOIL CLASSIFICATION NUMBER = 134
% DMA 2 (W)
= 36.19] 4.10 24—HOUR, 50—YEAR RAINFALL DEPTH = 3.8 IN
0 \ PERCENT IMPERVIOUS (BASED ON LA COUNTY
&-‘ HYDROLOGY STANDARDS) = 2%
7
T
5 / DMA 3(E)
1.33[2.42
~ \21.33) 242/
WEST |AVE K ;
=
—
()]
. / DMA 3(W)
|_
5 39.31[ 4.45
© \/ EXISTING EARTHEN
CHANNEL /
N - - 7 N
B DMA 4 (E)
32.42[ 3.67 W
. / DMA 4 (W) \/
5 \@ 3.20
~
) J
SCALE: 1 =500
GRAPHIC SCALE IN FEET
WEST AVE L
VENUET 0 150 300 600
VICINITY MAP
NTS (Qs0) OFF-SITE = 435 CFS (Qs0) OFF-SITE = 218 CFS
(OBTAINED FROM HYDROLOGY REPORT (OBTAINED FROM HYDROLOGY REPORT
PREPARED BY CCL ENGINEERING) PREPARED BY CCL ENGINEERING)

EXISTING HYDROLOGY MAP Kimley »Horn

AVANTI SOUTH

21820 BURBANK BLVD., SUITE 230,
WOODLAND HILLS, CA 91367
MAY 26, 2016 PHONE: 747-900-8400 WWW.KIMLEY—HORN.COM

Plotted By:Kauffman, Patrick Sheet Set:Kha Layout:Layout! May 26, 2016 08:43:33pm
\\losfpOT\CA_LOS\project\LOS_CIVIL\99185002— Avanti South Entitlements\Design\Exhibits\Hydrology\Existing Hydrology Exhibit.dwg



AVENUE K

AVANTI SOUTH
EFFECTIVE !
IMPERVIOUS
ARFA RE
DMA 1E 75%
DMA 1W 58%
DMA 1 (TOTAL) -
DMA 2E 69%
DMA 2W 72%
DAM 2 (TOTAL) -
DMA 3E 69%
DMA 3W 66%
DMA 3 (TOTAL) -
DMA 4E 80%
DMA 4W 86%

DRAINAGE AREA

*NOTE:

RETENTION BASIN LOCATIONS DEPENDENT

ON FINAL LAND PLAN. SIZING MAY VARY
BASED ON FINAL PERCOLATION TEST RATES

AVENUE K-4

e | —

DMA 4 (TOTAL} -

DMA 5% 67%
*NOTE: DMA 5 SHALL FLOW TO A RETENTIO
DEVELOPED RUNOFF

30"

42"

DMA 5

80.55(50.04

AVANTI NORTH
(SEE HYDROLOGY REPORT

75TH STREET WEST

% PREPARED BY MDS CONSULTING)
5 =
24 m
L
o
|_
0p]
N
d i ot B LEGEND
AN — s :
(Qs0) ALLOWABLE = 22.91 CFS DRAINAGE AREA NO.
DMA 5 RETENTION BASINS SD PER AVANTI (Qs) OFF-SITE = 653 CFS (EAST/WEST)
TOTAL VOLUME NORTH (Qs) TOTAL = 675.91 CFS
REQUIRED = 700,830 CF DMA 2 (E)
MAX DRAWDOWN

JDD

TIME =7 DAYS*

W

80TH ST.

72" DRAINAGE Qso PEAK FLOW
(‘J i AVENUE K-8 . . = AVENUE K-8 Y AREA (ACRE) RATE (CFS)
== AWA— —— — @_m i} 4 e DRAINAGE AREA BOUNDARY
[ "
AVENUE K-8 3l
_ EXISTING CONTOUR ELEVATION
(EXISTING DETENTION BASIN 1\ @
CEMETERY) J ] \2\2.0\115.05 PROPOSED CONTOUR
| /DMA 1 (W) S
Xgﬂm.% ’ " PROPOSED STORM DRAIN
I I
j\:'-‘%z' —— — = m—— 8" %*
E =ZETTE [ 7 T«ﬂ = SITE CHARACTERISTICS
2 DMA 2 (E)
927118 64 SOIL CLASSIFICATION NUMBER = 134
< DETENTION BASIN 2 1 24—HOUR, 50—YEAR RAINFALL DEPTH = 3.8 IN
'1%' = 04"
2 DMA 2 (W) ———— =
36.19(24.68 Z S J%%g
Z g
= DMA 3 (E)
) & 1.33[13.58
N )
{ D 2
K 1 — — ——
WEST |AVE N 59 o, o -
0" —=r p——
= 4 2 )
- DMA 3 (W) o) /\@
n 39.31[24.11 2
A
T
'_
3 |
DETENTION BASIN 3 v o ﬁj
il
Xy
= T A
AN . T Sisies DMIA 4 () A\
\NorTH/ 7 it a A I~ DETENTION BASIN 4 32.42[25.06 W
5 DMA 4 (W)
S \@21.73
22 J
5 SCALE: 1 =500
W GRAPHIC SCALE IN FEET
WEST AVE L [ 0 150 300 600
=AVENUE === N .
VICINITY MAP
NTS (Qs0) OFF-SITE = 435 CFS (Qs0) OFF-SITE = 218 CFS

(OBTAINED FROM HYDROLOGY REPORT
PREPARED BY CCL ENGINEERING)

(OBTAINED FROM HYDROLOGY REPORT
PREPARED BY CCL ENGINEERING)

PROPOSED HYDROLOGY MAP
AVANTI SOUTH

MAY 26, 2016

Kimley»Horn

21820 BURBANK BLVD., SUITE 230,
WOODLAND HILLS, CA 91367
PHONE: 747-900-8400 WWW.KIMLEY—HORN.COM

Plotted By:Kauffman, Patrick Sheet Set:Kha Layout:Layoutl May 26, 2016 09:25:14pm
\\losfpOT1\CA_LOS\project\LOS_CIVIL\99185002— Avanti South Entitlements\Design\Exhibits\Hydrology\Proposed Hydrology Exhibit.dwg



R/W

114’ R/W
/\/
, ¢
\ 57 I
| |
16 26’ 15'
2395.3 FG (LOW) , , , 1
2401.6 FG (HIGH) I 8 7 11 P
23951 RIM ! PARKING | BIKE \
2393.7 WSE ' \ LANE |
\ o -2 — 7
2391.1 FLR
(DETENTION) Q=457.91 CFS
2385.9 FLR B4% FULL ]
(RETENTION) 2385.4 INV 72
BASIN 1
Verovoer = 199,000 CF
Veeaures = 119,627 CF
Veerenmon = 136,170 CF
Qur= 4.93 CFS (85% PREDEVELOPED)
R/W
114 R/W
, ¢
| 57 :
| |
16’ 26’ 15’
2414.0 FG (LOW) , , , 1
2420.7 FG (HIGH) I 8 7 11 }
24138 RIM ! PARKING | BIKE \
2412.8 WSE ' \ LANE |
\ v — -

A
2409.8 FLR
2405.8 FLR (DETENTION)
(RETENTION)

Q=446.23 CFS
82% FULL

2403.1 INV 727

BASIN 3
Veroweo = 181,100 CF
Vreawreo = 121,597 CF
Vrermow = 106,940 CF

Qur= 5.84 CFS (85% PREDEVELOPED)

R/W
114’ R/W
/\/
, ¢
. 57
|
16' 26’ 15’ "
2404.5 FG (LOW) , , ,
24111 FG (HIGH) I g8 , 7 11
24057 RIM ! PARKING | BIKE ,
2402.7 WSE : \ LANE
\ v _ 7
2399.7 FLR
2395.2 FLR (DETENTION) g;;SFZUEZ CFS
(RETENTION) °
2393.6 INV 727
BASIN 2
Verovoer = 218,700 CF
Vrequreo = 151,377 CF
Viemmon = 139,150 CF
Qur= 6.30 CFS (85% PREDEVELOPED)
R/W
114’ R/W
/\/
, ¢
I 57 I
| |
16’ 26’ 15’
2422.5 FG (LOW) , , , !
2428.7 FG (HIGH) I 8 7 11 PN
! PARKING | BIKE \
24221 WSE 2422.3 RIM LANE |
_ . \ \ |
= O

2417.3 FLR
(DETENTION)

2412.8 FLR
(RETENTION)

Q=439.93 CFS
80% FULL

2410.4 INV 727

BASIN 4
Verowon = 201,000 CF
Veeureo = 187,637 CF
Vrerenmon = 88,170 CF
Qor= 5.84 CFS (85% PREDEVELOPED)

7 N
o

GRAPHIC SCALE IN FEET
0 5 10

2|0

BASIN CROSS SECTIONS
AVANTI SOUTH 21820 BURBANK BLVD., SUITE 230,

WOODLAND HILLS, CA 91367
MAY 26, 2016 PHONE: 747-900-8400 WWW.KIMLEY—HORN.COM

Kimley»Horn

Plotted By:Kauffman, Patrick

Sheet Set:Kha Layout:Layoutl May 27, 2016 06:34:46pm
K: \LOS_CIVIL\99185002— Avanti South Entitlements\Design\Exhibits\Hydrology\Basin Sections.dwg



Avanti South
Hydrology & Hydraulics
Report

Appendix B
Hydrologic Calculations

KHA Project No. 099185002



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters

Project Name
Subarea ID

AVANTI SOUTH
DMA 1E (EXISTING)

Area (ac) 22.01
Flow Path Length (ft) 1500.0
Flow Path Slope (vft/hft) 0.005
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.02
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 2.4936
Burned Peak Flow Rate (cfs) 2.4936
24-Hr Clear Runoff Volume (ac-ft) 0.8018
24-Hr Clear Runoff Volume (cu-ft) 34927.6298

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 1E (PROPOSED)
Area (ac) 22.01
Flow Path Length (ft) 2000.0
Flow Path Slope (vft/hft) 0.003
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.75
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.7
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 15.0478
Burned Peak Flow Rate (cfs) 15.0478
24-Hr Clear Runoff Volume (ac-ft) 4.8386

24-Hr Clear Runoff Volume (cu-ft)

210770.1799

Vsrorace= 56,703 CF \

QALLOWABLE: 2.12 CFS\

160502/AVAN



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 1W (EXISTING)
Area (ac) 29.17

Flow Path Length (ft) 2000.0
Flow Path Slope (vft/hft) 0.007

50-yr Rainfall Depth (in) 3.8

Percent Impervious 0.02

Soil Type 134

Design Storm Frequency 50-yr

Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8

Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 3.3048
Burned Peak Flow Rate (cfs) 3.3048
24-Hr Clear Runoff Volume (ac-ft) 1.0627
24-Hr Clear Runoff Volume (cu-ft) 46289.8211

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 1W (PROPOSED)
Area (ac) 29.17
Flow Path Length (ft) 2000.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.68
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 1.0089
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.644
Time of Concentration (min) 28.0
Clear Peak Flow Rate (cfs) 18.9522
Burned Peak Flow Rate (cfs) 18.9522
24-Hr Clear Runoff Volume (ac-ft) 5.8996

24-Hr Clear Runoff Volume (cu-ft)

256987.9333

Vstorace= 62 , 924 CF \

QALLOWABLE: 2.81 CFS \

160502/AVAN



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 2E (EXISTING)
Area (ac) 29.27

Flow Path Length (ft) 2000.0
Flow Path Slope (vft/hft) 0.005

50-yr Rainfall Depth (in) 3.8

Percent Impervious 0.02

Soil Type 134

Design Storm Frequency 50-yr

Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8

Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 3.3162
Burned Peak Flow Rate (cfs) 3.3162
24-Hr Clear Runoff Volume (ac-ft) 1.0663
24-Hr Clear Runoff Volume (cu-ft) 46448.5109

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 2E (PROPOSED)
Area (ac) 29.27
Flow Path Length (ft) 2100.0
Flow Path Slope (vft/hft) 0.004
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.69
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.652
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 18.6391
Burned Peak Flow Rate (cfs) 18.6391
24-Hr Clear Runoff Volume (ac-ft) 5.9934

24-Hr Clear Runoff Volume (cu-ft)

261072.6646

Vsrorace= 64,816 CF\

QALLOWABLE: 2.82 CFS\

160502/AVAN



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 2W (EXISTING)
Area (ac) 36.19

Flow Path Length (ft) 2000.0
Flow Path Slope (vft/hft) 0.01

50-yr Rainfall Depth (in) 3.8

Percent Impervious 0.02

Soil Type 134

Design Storm Frequency 50-yr

Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8

Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 4.1002
Burned Peak Flow Rate (cfs) 4.1002
24-Hr Clear Runoff Volume (ac-ft) 1.3184
24-Hr Clear Runoff Volume (cu-ft) 57429.8466

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 2W (PROPOSED)
Area (ac) 36.19
Flow Path Length (ft) 2000.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.72
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 1.0089
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.676
Time of Concentration (min) 28.0
Clear Peak Flow Rate (cfs) 24.6816
Burned Peak Flow Rate (cfs) 24.6816
24-Hr Clear Runoff Volume (ac-ft) 7.6831

24-Hr Clear Runoff Volume (cu-ft)

334676.8821

Vstorace= 86 , 561 CF \

QALLOWABLE: 3.49 CFS \

160502/AVAN



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters

Project Name
Subarea ID

AVANTI SOUTH
DMA 3E (EXISTING)

Area (ac) 21.33
Flow Path Length (ft) 1700.0
Flow Path Slope (vft/hft) 0.008
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.02
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 2.4166
Burned Peak Flow Rate (cfs) 2.4166
24-Hr Clear Runoff Volume (ac-ft) 0.7771
24-Hr Clear Runoff Volume (cu-ft) 33848.539

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 3E (PROPOSED)
Area (ac) 21.33
Flow Path Length (ft) 1800.0
Flow Path Slope (vft/hft) 0.004
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.69
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.652
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 13.583
Burned Peak Flow Rate (cfs) 13.583
24-Hr Clear Runoff Volume (ac-ft) 4.3676

24-Hr Clear Runoff Volume (cu-ft)

190252.1331

Vsrorace= 47,234 CF \

QALLOWABLE: 2.05 CFS \

160502/AVAN



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 3W (EXISTING)
Area (ac) 39.31
Flow Path Length (ft) 2300.0
Flow Path Slope (vft/hft) 0.01

50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.02

Soil Type 134
Design Storm Frequency 50-yr

Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8

Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116
Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 4.4537
Burned Peak Flow Rate (cfs) 4.4537
24-Hr Clear Runoff Volume (ac-ft) 1.4321
24-Hr Clear Runoff Volume (cu-ft) 62380.969

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 3W (PROPOSED)
Area (ac) 39.31
Flow Path Length (ft) 2200.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.66
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.628
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 24.1112
Burned Peak Flow Rate (cfs) 24.1112
24-Hr Clear Runoff Volume (ac-ft) 7.7529

24-Hr Clear Runoff Volume (cu-ft)

337717.6598

Vstorace= 80 , 363 CF \

QALLOWABLE: 3.79 CFS \

160502/AVAN



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 4E (EXISTING)
Area (ac) 32.42

Flow Path Length (ft) 1700.0
Flow Path Slope (vft/hft) 0.01

50-yr Rainfall Depth (in) 3.8

Percent Impervious 0.02

Soil Type 134

Design Storm Frequency 50-yr

Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8

Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 3.673
Burned Peak Flow Rate (cfs) 3.673
24-Hr Clear Runoff Volume (ac-ft) 1.1811
24-Hr Clear Runoff Volume (cu-ft) 51447.2403

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 4E (PROPOSED)
Area (ac) 32.42
Flow Path Length (ft) 1600.0
Flow Path Slope (vft/hft) 0.004
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.8

Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 1.0446
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.74
Time of Concentration (min) 26.0
Clear Peak Flow Rate (cfs) 25.0617
Burned Peak Flow Rate (cfs) 25.0617
24-Hr Clear Runoff Volume (ac-ft) 7.5344

24-Hr Clear Runoff Volume (cu-ft)

328196.9669

Vsrorace= 94,022 CF \

QALLOWABLE: 3.12 CFS \

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 4W (EXISTING)
Area (ac) 28.24

Flow Path Length (ft) 2500.0
Flow Path Slope (vft/hft) 0.01

50-yr Rainfall Depth (in) 3.8

Percent Impervious 0.02

Soil Type 134

Design Storm Frequency 50-yr

Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8

Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116

Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 3.1995
Burned Peak Flow Rate (cfs) 3.1995
24-Hr Clear Runoff Volume (ac-ft) 1.0288
24-Hr Clear Runoff Volume (cu-ft) 44814.0057

160502/AVAN




Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 4W (PROPOSED)
Area (ac) 28.24
Flow Path Length (ft) 2500.0
Flow Path Slope (vft/hft) 0.006
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.86
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.788
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 21.7343
Burned Peak Flow Rate (cfs) 21.7343
24-Hr Clear Runoff Volume (ac-ft) 6.9887

24-Hr Clear Runoff Volume (cu-ft)

304426.1768

Vsrorace= 93,615 CF\

QALLOWABLE: 2.72 CFS \

160502/AVAN



Peak Flow Hydrologic Analysis

File location: //losfp01/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Hydrology Report/Appx B - Hydrolog

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

AVANTI SOUTH

Subarea ID DMA 5 (EXISTING)
Area (ac) 80.55
Flow Path Length (ft) 3000.0
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.02
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.116
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 9.126
Burned Peak Flow Rate (cfs) 9.126
24-Hr Clear Runoff Volume (ac-ft) 2.9345

24-Hr Clear Runoff Volume (cu-ft)

AVANTI SOU




Peak Flow Hydrologic Analysis

File location: //losfpO1/CA_LOS/project/LOS_CIVIL/99185002- Avanti South Entitlements/Hydrology/Avanti South - 80-Acre Parcel.pdf

Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name

Avanti South

Subarea ID 80-Acre Parcel
Area (ac) 80.55
Flow Path Length (ft) 2960.0
Flow Path Slope (vft/hft) 0.0111
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.67
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 0.9767
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.636
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 50.0355
Burned Peak Flow Rate (cfs) 50.0355
24-Hr Clear Runoff Volume (ac-ft) 16.0889

24-Hr Clear Runoff Volume (cu-ft)

700831.7104




Peak Flow Hydrologic Analysis

File location: C:/Users/patrick.kauffman/Desktop/TEST - 1 ACRE.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters

Project Name TEST
Subarea ID 1 ACRE
Area (ac) 1.0
Flow Path Length (ft) 295.16
Flow Path Slope (vft/hft) 0.01
50-yr Rainfall Depth (in) 3.8
Percent Impervious 0.67
Soil Type 134
Design Storm Frequency 50-yr
Fire Factor 0

LID False
Output Results

Modeled (50-yr) Rainfall Depth (in) 3.8
Peak Intensity (in/hr) 1.8178
Undeveloped Runoff Coefficient (Cu) 0.2766
Developed Runoff Coefficient (Cd) 0.6943
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 1.2621
Burned Peak Flow Rate (cfs) 1.2621
24-Hr Clear Runoff Volume (ac-ft) 0.2006
24-Hr Clear Runoff Volume (cu-ft) 8736.5047




Avanti South
Hydrology & Hydraulics
Report

Appendix C
Supporting Documents
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