Time period
From: [12/22/2m7. 120000 &M |
To: |12£23;2m 7, 12:00:00 &M |

Thresholds
Exceedance:l I |

Deficit: |n |

Dretention storage

b How: |1n_92 |

Element 1D Inlet-01
td awiniunn Total Inflow [cfs] 11.50
Finimum Total Inflovs [ofz) 0.00
Event Mean Total Inflow [cfs] 1.97
Diuration of Exceedances [hrs] N/a
Duration of Deficits [hrs) M
MHumber of Exceedances MfA
MHumber of Deficits M
Wolume of Exceedance [fF]) N/a
Walurne of Deficit [fE] M
Total Inflow W olume [fE] 169592.62
Detention Storage [fF) 700.3%

Inlet-01
12,14
0.00
2.07
N/A
N/A
N/A
N/A
N/A
N/A
177926.92
700.39




— Uzer-Defined Max Flow

2q 4 — Tatal Imflose: Mode - Imlet-01 (18003 SCE Detertion Analysis Precon 200 7-12-22 12:42:36)
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Autodesk Storm and Sanitary Analysis



Time period
From: [12/22/2m7. 120000 &M |
To: |12£23;2m 7, 12:00:00 &M |

Thresholds
Exceedance:l I |

Deficit: |n |

Dretention storage

b How: |24.D.T" |

Element 1D Inlet-01
td awiniunn Total Inflow [cfs] 25.34
Finimum Total Inflovs [ofz) 0.00
Event Mean Total Inflow [cfs] 4,23
Diuration of Exceedances [hrs] N/a
Duration of Deficits [hrs) M
MHumber of Exceedances MfA
MHumber of Deficits M
Wolume of Exceedance [fF]) N/a
Walurne of Deficit [fE] M
Total Inflow W olume [fE] 363969.77
Detention Storage [fF) 1126.73

Inlet-01
26.18
0.00
4.37
N/A

N/A

N/A

N/A

N/A

N/A
375652.14
1126.73




Pre-Construction Hydrology Report - 10-Year Storm

SN| Element| Area |Drainage|Weighted| Rain Gage Total Total Peak Time
ID NodeID | Curve ID Precipitation| Runoff | Runoff of
Number Concentration
(acres) (inches) (inches)| (cfs) | (days hh:mm:ss)
1 | Sub-01 | 24.92 | Inlet-01 75.03 [ Rain Gage-01 4.30 1.90 | 11.56 0 00:20:57




Pre-Construction Hydrology Report 100=Year

SN | Element| Area |Drainage| Weighted| Rain Gage Total Total Peak Time
ID Node ID | Curve ID Precipitation| Runoff | Runoff of
Number Concentration
(acres) (inches) | (inches)| (cfs) | (days hh:mm:ss)
1| Sub-01 | 24.92 | Inlet-01 75.03 Rain Gage-01 6.90 4.07 25.57 0 00:20:57




SCS TR-55 Time of Concentration Computations Report (Pre-Construction 10-Year)

Sheet Flow Equation

Tc = (0.007 * ((n * L)70.8)) / ((PR0.5) * (SFr0.4))

Where:

Tc

Time of Concentration (hrs)

=]
1

Manning®s Roughness

Lf = Flow Length (ft)

T
1

2 yr, 24 hr Rainfall (inches)

ST

Slope (ft/ft)

Shallow Concentrated Flow Equation

= 16.1345 * (Sf~0.5) (unpaved surface)

= 20.3282 * (Sf70.5) (paved surface)

= 15.0 * (Sf*0.5) (grassed waterway surface)

= 10.0 * (Sf"0.5) (nearly bare & untilled surface)
9.0 * (Sf~0.5) (cultivated straight rows surface)
= 7.0 * (Sf~0.5) (short grass pasture surface)

= 5.0 * (Sf*0.5) (woodland surface)

< < < < < < < <
1

= 2.5 * (Sf~0.5) (forest w/heavy litter surface)

-
(¢
|
()
-~
-,

/ V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

LF

Flow Length (ft)
V = Velocity (ft/sec)

ST

Slope (ft/ft)



Channel Flow Equation

V = (1.49 * (R*2/3)) * (Sf*0.5)) / n
R = Ag /7 Wp

Tc = (LF /7 V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Ag = Flow Area (ft2)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning"s Roughness

- Subarea A
Manning®s Roughness: 0.40

Flow Length (ft): 300

Slope (%): 28

2 yr, 24 hr Rainfall (in): 3.40
Velocity (ft/sec): 0.29

Computed Flow Time (minutes): 17.46

Shallow Concentrated Flow Computations

- Subarea A

Flow Length (ft): 1375

Subarea B

0.00

0.00

Subarea B

0.00

Subarea C
0.00
0.00
0.00
0.00
0.00
0.00

Subarea C

0.00



Slope (%): 28 0.00 0.00

Surface Type: Unpaved Unpaved Unpaved
Velocity (ft/sec): 8.54 0.00 0.00
Computed Flow Time (minutes): 2.68 0.00 0.00

Channel Flow Computations

- Subarea A Subarea B Subarea C
Manning®s Roughness: .035 0.00 0.00
Flow Length (ft): 340 0.00 0.00
Channel Slope (%): 5 0.00 0.00
Cross Section Area (ft2): 3 0.00 0.00
Wetted Perimeter (ft): 4.82 0.00 0.00
Velocity (ft/sec): 6.94 0.00 0.00
Computed Flow Time (minutes): 0.82 0.00 0.00

Total TOC (minutes): 20.96




SCS TR-55 Time of Concentration Computations Report (Pre-Construction 100-Year)

Sheet Flow Equation

Tc = (0.007 * ((n * L)70.8)) / ((PR0.5) * (SFr0.4))

Where:

Tc

Time of Concentration (hrs)

=]
1

Manning®s Roughness

Lf = Flow Length (ft)

T
1

2 yr, 24 hr Rainfall (inches)

ST

Slope (ft/ft)

Shallow Concentrated Flow Equation

= 16.1345 * (Sf~0.5) (unpaved surface)

= 20.3282 * (Sf70.5) (paved surface)

= 15.0 * (Sf*0.5) (grassed waterway surface)

= 10.0 * (Sf"0.5) (nearly bare & untilled surface)
9.0 * (Sf~0.5) (cultivated straight rows surface)
= 7.0 * (Sf~0.5) (short grass pasture surface)

= 5.0 * (Sf*0.5) (woodland surface)

< < < < < < < <
1

= 2.5 * (Sf~0.5) (forest w/heavy litter surface)

-
(¢
|
()
-~
-,

/ V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

LF

Flow Length (ft)
V = Velocity (ft/sec)

ST

Slope (ft/ft)



Channel Flow Equation

V = (1.49 * (R*2/3)) * (Sf*0.5)) / n
R = Ag /7 Wp

Tc = (LF /7 V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Ag = Flow Area (ft2)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning"s Roughness

- Subarea A
Manning®s Roughness: 0.40

Flow Length (ft): 300

Slope (%): 28

2 yr, 24 hr Rainfall (in): 3.40
Velocity (ft/sec): 0.29

Computed Flow Time (minutes): 17.46

Shallow Concentrated Flow Computations

- Subarea A

Flow Length (ft): 1375

Subarea B

0.00

0.00

Subarea B

0.00

Subarea C
0.00
0.00
0.00
0.00
0.00
0.00

Subarea C

0.00



Slope (%): 28 0.00 0.00

Surface Type: Unpaved Unpaved Unpaved
Velocity (ft/sec): 8.54 0.00 0.00
Computed Flow Time (minutes): 2.68 0.00 0.00

Channel Flow Computations

- Subarea A Subarea B Subarea C
Manning®s Roughness: .035 0.00 0.00
Flow Length (ft): 340 0.00 0.00
Channel Slope (%): 5 0.00 0.00
Cross Section Area (ft2): 3 0.00 0.00
Wetted Perimeter (ft): 4.82 0.00 0.00
Velocity (ft/sec): 6.94 0.00 0.00
Computed Flow Time (minutes): 0.82 0.00 0.00

Total TOC (minutes): 20.96




Post-Construction Hydrology Report 10-Year

SN| Element| Area |Drainage|Weighted| Rain Gage Total Total Peak Time
ID NodeID | Curve ID Precipitation| Runoff | Runoff of
Number Concentration
(acres) (inches) (inches)| (cfs) | (days hh:mm:ss)
1 | Sub-01 | 24.92 | Inlet-01 76.24 | Rain Gage-01 4.30 1.99 12.21 0 00:20:57




Post-Construction Hydrology Report 100-Year

SN| Element| Area |Drainage|Weighted| Rain Gage Total Total Peak Time
ID NodeID | Curve ID Precipitation| Runoff | Runoff of
Number Concentration
(acres) (inches) (inches)| (cfs) | (days hh:mm:ss)
1 | Sub-01 | 24.92 | Inlet-01 76.24 | Rain Gage-01 6.90 419 | 26.40 0 00:20:57




SCS TR-55 Time of Concentration Computations Report (Post-Construction 10-Year)

Sheet Flow Equation

Tc = (0.007 * ((n * L)70.8)) / ((PR0.5) * (SFr0.4))

Where:

Tc

Time of Concentration (hrs)

=]
1

Manning®s Roughness

Lf = Flow Length (ft)

T
1

2 yr, 24 hr Rainfall (inches)

ST

Slope (ft/ft)

Shallow Concentrated Flow Equation

= 16.1345 * (Sf~0.5) (unpaved surface)

= 20.3282 * (Sf70.5) (paved surface)

= 15.0 * (Sf*0.5) (grassed waterway surface)

= 10.0 * (Sf"0.5) (nearly bare & untilled surface)
9.0 * (Sf~0.5) (cultivated straight rows surface)
= 7.0 * (Sf~0.5) (short grass pasture surface)

= 5.0 * (Sf*0.5) (woodland surface)

< < < < < < < <
1

= 2.5 * (Sf~0.5) (forest w/heavy litter surface)

-
(¢
|
()
-~
-,

/ V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

LF

Flow Length (ft)
V = Velocity (ft/sec)

ST

Slope (ft/ft)



Channel Flow Equation

V = (1.49 * (R*2/3)) * (Sf*0.5)) / n
R = Ag /7 Wp

Tc = (LF /7 V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Ag = Flow Area (ft2)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning"s Roughness

- Subarea A
Manning®s Roughness: 0.40

Flow Length (ft): 300

Slope (%): 28

2 yr, 24 hr Rainfall (in): 3.40
Velocity (ft/sec): 0.29

Computed Flow Time (minutes): 17.46

Shallow Concentrated Flow Computations

- Subarea A

Flow Length (ft): 1375

Subarea B

0.00

0.00

Subarea B

0.00

Subarea C
0.00
0.00
0.00
0.00
0.00
0.00

Subarea C

0.00



Slope (%): 28 0.00 0.00

Surface Type: Unpaved Unpaved Unpaved
Velocity (ft/sec): 8.54 0.00 0.00
Computed Flow Time (minutes): 2.68 0.00 0.00

Channel Flow Computations

- Subarea A Subarea B Subarea C
Manning®s Roughness: .035 0.00 0.00
Flow Length (ft): 340 0.00 0.00
Channel Slope (%): 5 0.00 0.00
Cross Section Area (ft2): 3 0.00 0.00
Wetted Perimeter (ft): 4.82 0.00 0.00
Velocity (ft/sec): 6.94 0.00 0.00
Computed Flow Time (minutes): 0.82 0.00 0.00

Total TOC (minutes): 20.96




SCS TR-55 Time of Concentration Computations Report (Post-Construction 100-Year)

Sheet Flow Equation

Tc = (0.007 * ((n * L)70.8)) / ((PR0.5) * (SFr0.4))

Where:

Tc

Time of Concentration (hrs)

=]
1

Manning®s Roughness

Lf = Flow Length (ft)

T
1

2 yr, 24 hr Rainfall (inches)

ST

Slope (ft/ft)

Shallow Concentrated Flow Equation

= 16.1345 * (Sf~0.5) (unpaved surface)

= 20.3282 * (Sf70.5) (paved surface)

= 15.0 * (Sf*0.5) (grassed waterway surface)

= 10.0 * (Sf"0.5) (nearly bare & untilled surface)
9.0 * (Sf~0.5) (cultivated straight rows surface)
= 7.0 * (Sf~0.5) (short grass pasture surface)

= 5.0 * (Sf*0.5) (woodland surface)

< < < < < < < <
1

= 2.5 * (Sf~0.5) (forest w/heavy litter surface)

-
(¢
|
()
-~
-,

/ V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

LF

Flow Length (ft)
V = Velocity (ft/sec)

ST

Slope (ft/ft)



Channel Flow Equation

V = (1.49 * (R*2/3)) * (Sf*0.5)) / n
R = Ag /7 Wp

Tc = (LF /7 V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Ag = Flow Area (ft2)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning"s Roughness

- Subarea A
Manning®s Roughness: 0.40

Flow Length (ft): 300

Slope (%): 28

2 yr, 24 hr Rainfall (in): 3.40
Velocity (ft/sec): 0.29

Computed Flow Time (minutes): 17.46

Shallow Concentrated Flow Computations

- Subarea A

Flow Length (ft): 1375

Subarea B

0.00

0.00

Subarea B

0.00

Subarea C
0.00
0.00
0.00
0.00
0.00
0.00

Subarea C

0.00



Slope (%): 28 0.00 0.00

Surface Type: Unpaved Unpaved Unpaved
Velocity (ft/sec): 8.54 0.00 0.00
Computed Flow Time (minutes): 2.68 0.00 0.00

Channel Flow Computations

- Subarea A Subarea B Subarea C
Manning®s Roughness: .035 0.00 0.00
Flow Length (ft): 340 0.00 0.00
Channel Slope (%): 5 0.00 0.00
Cross Section Area (ft2): 3 0.00 0.00
Wetted Perimeter (ft): 4.82 0.00 0.00
Velocity (ft/sec): 6.94 0.00 0.00
Computed Flow Time (minutes): 0.82 0.00 0.00

Total TOC (minutes): 20.96




APPENDIX

BEAR FLAG ENGINEERING, INC.

Civil Engineering - Land SURVEYING — SEPTIC SYSTEM DESIGN

Project management — LAND DEVELOPMENT — FORENSIC ENGINEERING
15 West Macarthur Street, Sonoma, Ca 95476

Phone: (707) 996-8449
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PLATE No. B-4
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Chad
Text Box
P=30

Chad
Text Box
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RUNOFF COEFFICIENTS

FOR
RATIONAL FORMULA
.80 : 80
70 ] : 70
o vois -
\& B
rones-
st
60 Logss - 80 o
o | \ Hord L= i
<] VB =
2, p(\\ // 5
Cv=0.50 {12 I ‘ 3
- AQ 3 e Lio1S| ‘ [T
2 ‘?L'C\d Over /-—‘/" RS- .50 b
P il o
g —] o
‘\'\Q\/ S T e N N L
ST e 5
; ” 3= - =
40 ] P 40 3
s>
d‘.&,» <
R o
(qV]
Ve 1
=T
30 =t 30
0 5 10 15 20 25

AVERAGE GROUND SLOPE %
(NOT SLOPE OF CHANNEL OR STORM DRAIN)

NOTE: Commercial, Industrial & Multiple Residential Areas
C-= 0.9 (Based on paving, roofs, etc.)
When vegetated area exceeds 20% of total,
Cy from vegetated curve may be used foreduce
above Cpas follows:

. AM A
C:=Cy A, + C: AL

SONOMA COUNTY WATER AGENCY

PLATE No. B-|



Chad
Polygonal Line

Chad
Text Box
Cv=0.50

owner
Text Box
S=20%


zzzzzzzzz

Fogier C°

E USGS U.S. DEPARTMENT OF THE INTERIOR ThoNatona Map
U.S. GEOLOGICAL SURVEY
alouy “5US Topo
49

SONOMA QUADRANGLE
CALIFORNIA

22222

@
MDA

LLLLL

it Ffancis
Solano.

uuuuu

; e mm 7 g ! é b@ \ 2

YN S \QJ\

’ W/\ N
NS

mmmmmmm

mmmmmmmm

8 | 7sears point SONOMA, CA
n

NSN. 7643016357648


owner
Callout
Drainage
Watershed

owner
Polygonal Line


	1-Cover
	2-Summary
	3-Aerial
	4-Detention
	5-Rational
	6-Hydro Precon
	7-Precon Drainage Calcs
	16003 Capacity Drainage Calcs Precon 10-Year
	16003 Capacity Drainage Calcs Precon 100-Year

	8-RC Precon
	9-Hydro Postcon
	10-Postcon Drainage Calcs
	16003 Capacity Drainage Calcs Postcon 10-Year
	16003 Capacity Drainage Calcs Postcon 100-Year

	11-RC Postcon
	12-Hydrograph
	Rational Method 10-Year Hydrograph
	Rational Method 100-Year Hydrograph

	13-SCS Method
	14-Hydro Precon SCS
	15-Hydro Postcon SCS
	16-CN Worksheet
	17-Detention Hydrograph
	18-Detention Table
	19-Detention Hydrograph
	20-Detention Table
	21-Precon Output
	SCS Hydrology Report Precon 10-Year
	SCS Hydrology Report Precon 100-Year
	SCS Tc Report Precon 10-Year
	SCS Tc Report Precon 100-Year

	22-Postcon Output
	SCS Hydrology Report Postcon 10-Year
	SCS Hydrology Report Postcon 100-Year
	SCS Tc Report Postcon 10-Year
	SCS Tc Report Postcon 100-Year

	23 appendix
	24 county forms
	25 usgs



