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l. VICINITY MAP

Prepared by MFKessler Inc.
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Preliminary Hydrology Study
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Il. SOILS AND RAIN FALL INTENSITY MAPS

From Sonoma County Water Agency Flood Management Design Manual
Soil Type: C
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Sonoma County
Hazard Mitigation Plan
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County of Sonoma

Permit and Resource Management Department
2550 Ventura Avenue, Santa Rosa, California 95403

Map Scale and Reproduction methods limit precision in
physical features displayed. This map is for illustrative
purposes only, and is not suitable for parcel-specific

decision making. The parcels contained herein are not

intended to represent surveyed data. Site-specific studies
; i ; 707-565-1900 FAX 707-565-1103
are required to draw parcel-specific conclusions. The F1 Floodzone and 100-Year Zone or F2 Floodplain
data sets were obtained from the Federal Emergency
No part of this map may be copied, reproduced, or transmitted in any Management Agency (FEMA), version 12/02/2008. L A |
form or by any means without written permission from the Permit and For more information about the FEMA datasets, visit the —_— permit
Resource Management Department (PRMD), County of Sonoma, California. FEMA - Homepage at http://www.fema.gov. |'~.\\\ mSONOMA

Author: PRMD Cartography: D. Reinier File Number: S\GIS-DATA\PRMD_BASE\PRMD Department Projects\Comprehensive Planning\8_5_100_Year_Floodzone.mxd Date: 09/19/2011
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Location name: Cotati, California, USA*
Latitude: 38.3323°, Longitude: -122.7203°

NOAA Atlas 14, Volume 6, Version 2

Elevation: 106.17 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES
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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

Average recurrence interval (years)

Duration
[ 1+ || 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-mi 0.161 0.198 0.246 0.286 0.343 0.387 0.434 0.483 0.551 0.606
“MiN |\ 0.144-0.183)||(0.176-0.225)||(0.218-0.281)||(0.251-0.330)||(0.289-0.411) ||(0.318-0.476)||(0.346-0.548) |(0.373-0.631)|(0.406-0.756) ||(0.429-0.866)
10-mi 0.231 0.283 0.353 0.411 0.491 0.555 0.622 0.692 0.790 0.869
“MiN 0.206-0.263)||(0.252-0.322)||(0.312-0.402)||(0.360-0.473) |(0.414-0.589) ||(0.457-0.682)||(0.497-0.786)||(0.535-0.904) || (0.582-1.08) || (0.615-1.24)
15-mi 0.280 0.342 0.426 0.497 0.594 0.671 0.752 0.837 0.955 1.05
“MIN 0.249-0.318)||(0.304-0.389)||(0.378-0.486)||(0.436-0.572) [(0.501-0.712) |(0.552-0.825) |(0.601-0.951) || (0.647-1.09) || (0.704-1.31) || (0.744-1.50)
30-mi 0.392 0.480 0.598 0.696 0.833 0.941 1.05 117 1.34 1.47
"MIN 0.349-0.445)||(0.426-0.545)|[(0.529-0.682)||(0.610-0.801)|[(0.702-0.998) | (0.774-1.16) || (0.841-1.33) || (0.906-1.53) || (0.986-1.84) || (1.04-2.10)
60-mi 0.556 0.681 0.848 0.987 1.18 1.33 1.49 1.66 1.90 2.09
“MiN l0.495-0.631)||(0.605-0.774)||(0.751-0.967) | (0.866-1.14) || (0.995-1.42) || (1.10-1.64) || (1.19-1.89) || (1.29-2.17) || (1.40-2.60) || (1.48-2.98)
oh 0.838 1.02 1.25 1.45 1.71 1.92 213 2.35 2.64 2.88
N 110.745-0.951)|| (0.904-1.16) || (1.11-1.43) || (1.27-1.67) || (1.44-2.05) || (1.58-2.36) || (1.70-2.69) || (1.81-3.06) || (1.95-3.63) || (2.04-4.11)
ah 1.06 1.28 1.58 1.82 2.14 2.39 2.64 2.90 3.25 3.53
SN 11(0.943-1.20) || (1.14-1.46) || (1.40-1.80) || (1.59-2.00) || (1.80-2.56) || (1.96-2.93) || (2.11-3.34) || (2.24-3.79) || (2.40-4.46) || (2.50-5.04)
6-h 1.57 1.91 2.34 2.69 3.15 3.51 3.86 4.23 4.72 5.09
-hr (1.40-1.78) || (1.69-2.17) || (2.07-2.67) || (2.36-3.09) || (2.66-3.78) || (2.88-4.31) || (3.09-4.88) || (3.27-5.52) || (3.47-6.47) || (3.60-7.27)
12-h 217 2.67 3.30 3.81 4.49 5.00 5.51 6.03 6.72 7.26
Nl (1.03-246) || (2.37-3.03) || (2.92-3.77) || (3.34-4.39) || (3.78-5.38) || (4.11-6.14) || (4.40-6.97) || (4.66-7.88) || (4.95-9.22) || (5.13-10.4)
24-h 2.92 3.64 4.57 5.30 6.27 7.00 7.72 8.45 9.43 10.2
N (2.62-3.31) || (3.27-4.14) || (4.09-5.20) || (4.71-6.08) || (5.42:7.41) || (5.93-8.42) || (6.41-9.50) || (6.84-10.7) || (7.35-12.3) || (7.69-13.7)
2-d 3.88 4.87 6.11 7.10 8.38 9.34 10.3 1.2 12.5 13.4
day |l (3.49-4.41) || (4.38-5.53) || (5.48-6.96) || (6.31-8.14) || (7.24-9.90) || (7.92-11.2) || (8.54-12.7) || (9.10-14.2) || (9.74-16.4) || (10.2-18.2)
2d 4.48 5.63 7.07 8.20 9.68 10.8 1.8 12.9 14.3 15.4
-day |l (4.03-5.08) || (5.06-6.40) || (6.34-8.05) || (7.30-9.40) || (8.36-11.4) || (9.13-13.0) || (9.83-14.6) || (10.5-16.3) || (11.2-18.8) || (11.6-20.8)
ad 4.98 6.28 7.89 9.14 10.8 12.0 13.2 14.3 15.9 17.0
0y || (4.48-5.65) || (5.64-7.13) || (7.07-8.98) || (8.14-10.5) || (9.31-12.7) || (10.2-14.4) || (10.9-16.2) || (11.6-18.1) || (12.4-20.8) || (12.9-23.0)
7-d 6.02 7.62 9.60 1.1 131 14.5 15.9 17.3 19.0 20.3
“day || (5.41-6.83) || (6.85-8.66) || (8.60-10.9) || (9.90-12.8) || (11.3-15.5) || (12.3-17.5) || (13.2-19.5) || (14.0-21.8) || (14.8-24.9) || (15.4-27.4)
10-d 6.87 8.73 11.0 12.7 15.0 16.5 18.1 19.6 21.5 229
0y || (6.18-7.80) || (7.85-9.92) || (9.86-12.5) || (11.3-14.6) || (12.9-17.7) || (14.0-19.9) || (15.0-22.2) || (15.9-24.7) || (16.8-28.2) || (17.3-31.0)
20-d 9.1 1.7 14.7 17.0 19.8 21.8 23.7 25.5 27.8 294
0y || (8.19-10.3) || (10.5-13.2) || (13.2-16.7) || (15.1-19.5) || (17.1-23.4) || (18.526.2) || (19.6-29.1) || (20.6-32.1) || (21.6-36.3) || (22.2-39.7)
30-d 1.1 14.2 17.8 205 2338 26.1 28.3 30.3 329 34.7
0ay || (9.95-12.6) || (12.7-16.1) || (16.0-20.3) || (18.2-23.5) || (20.6-28.1) || (22.2-31.4) || (23.5-34.8) || (24.5-38.2) || (25.6-43.0) || (26.2-46.8)
45 13.6 17.3 217 248 287 31.3 337 36.0 38.8 407
day || (12.2-15.4) || (15.5-19.7) || (19.4-24.7) || (22.1-28.5) || (24.8-33.9) || (26.5-37.7) || (28.0-41.5) || (29.1-45.4) || (30.2-50.7) || (30.8-55.0)
60-d 16.1 205 25.4 29.0 33.4 36.3 39.0 414 44.4 46.5
“day || (14.5-18.3) || (18.4-23.2) || (22.8-29.0) || (25.8-33.3) || (28.8-39.4) || (30.8-43.7) || (32.3-47.9) || (33.5-52.3) || (34.7-58.2) || (35.2-62.8)

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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Questions?: HDSC.Questions@noaa.gov
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lll. DISCUSSION & CONCLUSION
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Preliminary Hydrology Study
Cotati Village Community, CA

DISCUSSION

Introduction

The purpose of the attached analysis is to determine the existing and proposed
storm water discharge flow for the project. The project is located on a vacant lot in
the City of Cotati, CA. The project is bound by Gravenstein Highway to the south,
Alder Avenue to the west, residential properties to the north and vacant lots to the
east.

This hydrology report will calculate the 10-year and 100-year storm water runoff
for this location. The hydraulics will be calculated for the last reach of storm drain
pipe at this time.

Existing Conditions

The existing 7.53 acres site is 99% pervious and is currently a vacant lot consisting
of miscellaneous trees and shrubs with one driveway approach. The site is
relatively flat and drains to the north west. A relatively rectangular park located in
the North east corner of the site will remain unchanged and is noted as Area X2 in
this report.

Runoff is collected in a couple of drop inlets where it is conveyed to the private
drainage swale located along the northerly boundary of the adjacent tract “Cotati
Cottages.” The proposed project site holds an easement for rights to drain to this
private drainage swale.

The storm drain system located within Alder Ave starts upstream near the
intersection of Gravenstein Hwy. A 30" RCP runs north-easterly where it transitions
to a 36” RCP. Further downstream, the storm drain system transitions to 52” RCP
where a 24” RCP connection from the private drainage swale merges from the
east.

Project Description

The project proposes the construction of 3 multifamily buildings and 3 residential/
retail buildings with 4 access points. Associated improvements will include a
clubhouse with pool and gym, hardscape and landscape, bioretention swales,
along with modifications to the private drainage swale.

The project proposes a storm drain system that will convey storm water offsite and
will connect to the City storm drain system. The hydrology report demonstrates
emergency ponding elevations in the event the storm drain system fails. It can be
seen that there is well over 1’ of protection between the overflow elevation and
finished floor of all living spaces.

Prepared by MFKessler Inc.



Preliminary Hydrology Study
Cotati Village Community, CA

A previously reviewed and approved improvement plan for this subject parcel
detailed a similar proposed storm drain system connecting to and modifying the
existing drainage swale. See documents attached to this report.

Hydrology and Calculation Methodology

The hydrology study was performed utilizing Sonoma County Water Agency
Flood Design Manual and City of Cotati Standards.

The hydraulics of the last reach of storm drain pipe calculated as follows.

Conclusion

The results from this hydrology and hydraulic analysis demonstrate the following:

Per FEMA FIRM Map Number 06097C0878E Panel 878 of 1150, revised
December 2, 2008, the subject site is in Zone X described as areas of
0.2% annual chance flood; areas of 1% foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance
flood. There is no established Base Flood Elevation (BFE) for this area.
Proposed building finished floors (FF) will be set at least 1 foot higher than
the closest safe outlet elevation. The overflow elevation is noted on the
hydrology maps attached.

The project Q10 and Q100 flows will increase for the developed portion of
the site from existing to proposed as shown in the table below and in the
hydrology maps attached.

The detention basin/ swale will be modified to accommodate the additional
flows including bioretention and storage.

The 2002 Storm Drain Master Plan identifies the storm drain system in
Alder Ave, and this project is within that subwatershed. The Master Plan
does not identify the private drainage swale.

The storm drain pipe is sized to handle the anticipated 100-yr flows.

A table of pre- and post-development flows can be seen in the table below:

Prepared by MFKessler Inc.
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Condition Area 10-YR Flow (cfs) | 100-YR Flow (cfs)
Pre-Developed
Condition X1 6.74 2.84 4.27
Post-
Developed 6.74 5.37 8.10
Condition D1
Percent
Change +89.08% +89.7%
Undisturbed
Area X2 0.79 0.3 0.45

Prepared by MFKessler Inc.
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IV. 10 & 100-YEAR HYDROLOGY CALCULATIONS -
EXISTING AND DEVELOPED CONDITIONS

Prepared by MFKessler Inc.



Existing Area X1

Q=CIAK

Area (SF)

Pervious Area (SF)
Impervious Area (SF)
Intensity

T From Nomograph (min.)

Y (yr)

C (Ag and open space >2-6%)

Acres

6.74
6.68
0.07

2yr
1.76
293752
290814
2938
0.68
25
2
0.38

10yr
2.55
293752
290814
2938
0.99
25
10
0.38

50yr
3.44
293752
290814
2938
1.33
25
50
0.38

100yr
3.85
293752
290814
2938
1.49
25
100
0.38



Existing Area X2

Q=CIAK

Area (SF)

Pervious Area (SF)
Impervious Area (SF)
Intensity

T From Nomograph (min.)

Y (yr)

C (Ag and open space >2-6%)

Acres

0.79
0.78
0.01

2yr
0.21
34332
33989
343
0.68
15

0.38

10yr
0.30
34332
33989
343
0.99
15
10
0.38

50yr
0.40
34332
33989
343
1.33
15
50
0.38

100yr
0.45

34332

33989
343
1.49

15

100
0.38
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Proposed Area D1

Q=CIAK

Area (SF)

Pervious Area (SF)

Impervious Area (SF)

Intensity

T From Nomograph (min.)

Y (yr)

C (Med density Residential 0-2%)

Acres

6.74
1.96
4.79

2yr
3.38
293752
85188
208564
0.68
15
2
0.73

10yr
4,90
293752
85188
208564
0.99
15
10
0.73

50yr
6.60
293752
85188
208564
1.33
15
50
0.73

100yr
7.39
293752
85188
208564
1.49
15
100
0.73
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 20 2022

18 inch at 0.5% slope

Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) =124
Q (cfs) = 8.100
Area (sqft) = 1.56
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.18
Slope (%) = 0.50 Wetted Perim (ft) = 343
N-Value = 0.012 Crit Depth, Yc (ft) = 1.11
Top Width (ft) = 1.13
Calculations EGL (ft) = 1.66
Compute by: Known Q
Known Q (cfs) = 8.10
Elev (ft) Section
102.00
101.50 ———
/v \
101.00 // \
100.00 _—
99.50
0 1 2 3

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 20 2022

24 inch at 0.5% slope

Circular Highlighted
Diameter (ft) = 2.00 Depth (ft) = 0.96
Q (cfs) = 8.100
Area (sqft) = 1.50
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.40
Slope (%) = 0.50 Wetted Perim (ft) = 3.07
N-Value = 0.012 Crit Depth, Yc (ft) = 1.01
Top Width (ft) = 2.00
Calculations EGL (ft) = 1.41
Compute by: Known Q
Known Q (cfs) = 8.10
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 // 1.50
101.00 == 1.00
100.50 \\ 0.50
100.00 0.00
99.50 -0.50
0 1 2 3 4

Reach (ft)



Storm Drain Capacity Full Depth Flow

Q=(1.486/n)AR?*s"?

5=0.5% 5=1.0%
Pipe Diameter (in) 4 6 8 12 4 6 8 12
S 0.005 0.005 0.005 0.005 0.010 0.010 0.010 0.010
N 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
A (sf) 0.09 0.20 0.35 0.79 0.09 0.20 0.35 0.79
R (ft) 0.08 0.13 0.17 0.25 0.08 0.13 0.17 0.25
Q (cfs) 0.15 0.43 0.93 2.73 0.21 0.61 131 3.86
V (fps) 1.67 2.19 2.65 3.47 2.36 3.10 3.75 4.91
5=1.5% 5=2.0%

Pipe Diameter (in) 4 6 8 12 4 6 8 12
S 0.015 0.015 0.015 0.015 0.020 0.020 0.020 0.020
N 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
A (sf) 0.09 0.20 0.35 0.79 0.09 0.20 0.35 0.79
R (ft) 0.08 0.13 0.17 0.25 0.08 0.13 0.17 0.25
Q (cfs) 0.25 0.74 1.60 4.72 0.29 0.86 1.85 5.46
V (fps) 2.89 3.79 4.59 6.02 3.34 4.38 5.30 6.95
NDS Area Drain Capacity
Per NDS Catalog
Size Area | Capacity

Surface (cfs)

(in%)

9x9 Atrium 31.5 0.09
9x9 Square 39.5 0.12
9x9 Ductile 35.7 0.10
9x9 Galvanized 65 0.19
12x12 Atrium 50.6 0.15
12x12 Square 50.76 0.15
12x12 Ductile 59.5 0.17
12x12 Galvanized 122.3 0.36
12x12 ADA 36.75 0.11
18x18 Atrium 89.4 0.26
18x18 Square 104 0.30
18x18 Cast Iron 100.63 0.29
18x18 Galvanized 291 0.85
24x24 Square 231.69 0.68
24x24 Cast Iron 187 0.55
24x24 Galvanized 332.06 0.97
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V. HYDROLOGY MAP-EXISTING AND DEVELOPED
CONDITIONS

Prepared by MFKessler Inc.



DRAINAGE EXHIBIT
EXISTING CONDITIONS

ROHNERT PARK EXPY. /
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RIAN

N.T.S.

FLOOD NOTE:

VICINITY MAP

PROJECT IS LOCATED IN ZONE X
PER FEMA MAP# 06097C0878E

LEGEND:

XN
N\ K/

MAJOR—-AREA BOUNDARY
PROPERTY LINE

SUB—AREA BOUNDARY
FLOW PATH

SUB-AREA NUMBER
ACREAGE

NODE

OFFSITE FLOW NOTE:

THERE ARE NO OFFSITE FLOWS DISCHARGING
THROUGH THE SITE IN EXISTING OR PROPOSED

CONDITIONS.
SOIL TYPE: C
PRE DEVELOPMENT:
X1 = 6.74 AC.
PERVIOUS AREA = 668 AC. (99%)
IMPERVIOUS AREA = 006 AC. (1%)
QuovraaHr = 362 CFS
Quoovraerr = 6.69 CFS
X2 (UNCHANGED) = 079 AC.
PERVIOUS AREA = 078 AC. (99%)
IMPERVIOUS AREA = 001 AC. (1%)
Qiovraar = 0.30 CFS
Quoovraerr = 045 CFS
103.20 EG
1 ” = 407
™ |
0 10 20 40
PLAN PREPARED BY: SHEET

ONE VENTURE, SUITE 130
IRVINE, CA 92618

(949) 339-5330
MFKESSLER.COM

CITY OF COTATI

EXISTING DRAINGE EXHIBIT

8145 GRAVENSTEIN HWY
COTATI, CA 94931
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Preliminary Hydrology Study
Cotati Village Community, CA

VI. AS-BUILTS AND REFERENCE DOCUMENTS

Prepared by MFKessler Inc.



Preliminary Hydrology Study
Cotati Village Community, CA

Existing Drainage Facilities

The project drains to an existing swale, inlet structure and 24” storm drain pipe
north of the site.

The developed 100 year flow from the existing site to the north has been calculated
per the project’s hydrology report to by 7.13 cfs. Excerpts from the approved report
are attached herein.

The developed 100 year flow for the proposed site is 8.10 cfs.

The maximum flow into the swale, inlet, and 24” storm drain pipe is 15.23 cfs.
The attached capacity calculations demonstrate that the swale has a capacity of
28.55 cfs while maintaining a 1’ freeboard, the 24" inlet has the capacity for 15.23
cfs while maintaining over 3’ of freeboard, and the existing 24” storm drain pipe
has a capacity of 34.65 cfs.

This demonstrates that the existing facilities have the adequate capacity to convey
stormwater from the existing site.

Prepared by MFKessler Inc.



Excerpts from approved Hydrology Report for Existing Site
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Hyu. aflow Plan View

Project file: 02058 (Cotati Cottages-10 Yr.)11—07-0ﬁ.stmDF file: Sonoma.IDF

No. Lines: 46

11-18-2002
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Hyd. ‘low Storm Sewer Tabulation - Page 1
IN AMALY S
Station Len Drng Area Rnoff Area x C Te Rain | Total ‘;p Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff (1) flow | full -
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn . Up Dn
Line - ) f
(ft) (ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) | (in) (%) (ft) (Ft) (ft) (ft) l (ft) (ft)
1 End {38.0 |0.00 [10.86 | 0.00 |0.00 |8.41 10.0 |67.9 O,é 6.46 |31.99 | 209 | 24 | 2.00 |93.98 93.22 |95.85 95.82 \) 98.20 98.80 JS2-End Ditch

2 1 158.0 [0.00 |10.86 | 0.00 |0.00 |8.41 10.0 |57.6 0.8 7.05 1525 | 0.87 | 96 0.20 |94.30 93.98 95.93 95.88 :|98.00 98.20 Begin ditch-FL12

3 2 93.0 |000 |[9.39 |0.00 [0.00 |7.21 100 |506 |09 6.46 |153.2 | 0.93 | 96 0.20 |94.49 94.30 95.98 95.94 £98.50 98.00 FL12-FL14

4 3 920 (000 |893 |0.00 |0.00 |6.82 10.0 |43.5 1.0 6.62 |149.9 | 1.07 | 96 0.20 | 94.67 94.49 96.06 96.00 99.00 98.50 FL14-FL15

S 4 88.0 |0.00 |8.55 0.00 | 0.00 |6.50 10.0 |36.5 1.1 692 |1533 | 121 |96 0.20 | 94.85 94.67 96.17 96.08 99.00 99.00 FL15-FL16

= s,
6 S 45.0 [0.00 8.32 0.00 {0.00 6.30 10.0 1328 11 7.09 15151 1.30 | 96 0.20 |94.94 94.85 96.25 96.20 99.50 99.00 -

L7.0 d
.j 98_59 99.50 OUTLET-DI7

8 7 720 |0.00 |7.44 |0.00 [0.00 |5.99 10.0 [321 11 6.83 [1250 | 334 | 24 0.31 |95.38 95.16 96.56 96.47 1100.00

"\.!!:L16-OUTLET
7 6 720 (088 [832 |[035 (031 [|6.30 10.0 {324 1.1 713 (1250 | 3.40 | 24 0.31 ]95.16 94.94 96.37 96.27

98.50 DI 7-INT 1

9 8 780 |022 |7.40 |085 [0.19 |5.97 100 |31.7 1.1 6.85 1228 | 318 | 24 0.29 |95.61 95.38 96.84 96.75 99.72 100.00 |INT 1-DI6

10 9 38.0 |0.00 |[493 0.00 |0.00 |3.76 100 |31.4 k2, 434 11217 [ 178 | 24 0.29 |[95.72 95.61 97.12 97.11 100.10 |[99.72 DI 6-INT 2
=

11 10 1140 [018 |4.89 |0.85 [0.15 |3.75 100 |305 | 1.2 439 [1235) 206 | 24 0.30 |96.06 95.72 97.22 97.17 100.34 |100.10 | INT 2-DIS

12 1" 88.0 |0.18 |[471 0.85 |0.15 |3.59 10.0 | 29.8 1.2 426 |1229 | 244 | 24 0.30 |96.32 96.06 97.32 97.26 100.34 |100.34 |DI5-4

13 12 88.0 |0.14 |254 085 |0.12 |1.95 100 |28.5 k2 236 (1229 | 1.47 | 24 0.30 |[96.59 96.33 97.51 97.49 100.34 |100.34 | DI 4-3

14 13 89.0 |014 |240 | 085 |0.12 |1.83 10.0 [27.2 .2 227 1246 | 192 | 24 0.30 |96.86 96.59 97.57 97.53 100.34 |100.34 | DI3-2

15 14 36.0 {0.08 |218 0.80 |0.06 |1.64 10.0 | 124 1.9 3.07 |5.80 3.09 | 18 0.31 |96.96 96.85 97.77 97.69 101.50 |100.34 | D 2-DIA7

16 9 320 (021 {225 }090 |0.19 }2.03 10.0 }16.0 1.6 332 |7.43 193 | 18 0.50 |95.77 95.61 97.13 97.11 100.66 |99.72 DI 6-CB C4

17 16 540 (020 |020 |[0.90 |0.18 |0.18 10.0 {10.0 2= 0.38 {457 0.31 15 0.50 |96.04 95.77 97.22 97.22 100.66 | 100.66 |CB C4-CBC3

18 16 148.0 [052 |1.84 090 [0.47 |1.66 10.0 | 14.6 1.7 284 |7.43 223 | 18 0.50 |96.51 95.77 97.34 97.22 101.52 }100.66 | CB C4-DIC2

19 18 |540 |052 |052 |090 |[047 |047 10.0 [10.0 23 0.98 | 457 1.09 | 15 0.50 | 96.78 96.51 97.54 97.53 101.52 |101.52 | DI C2-DI C1

20 18 166.0 | 0.40 |0.80 0.90 |0.36 |0.72 100 (114 2.0 1.4 7.43 210 | 18 0.50 |97.34 96.51 97.80 97.53 104.00 |101.52 | DI C2-CBC2

21 20 [50.0 |040 (040 |0.90 |036 |0.36 10.0 | 10.0 2.1 0.75 |4.57 1.50 | 15 0.50 |[97.59 97.34 98.04 98.02 104.00 |104.00 |CB C2-CBC1

|

Total number of lines: 46 Run Date: 11-18-2002

Project File: 02059 (Cotati Cottages-10 Yr.)11-07-02.stm IDF File: Sonoma.lDF

NOTES: Intensity = 7.08 / (Inlet time + 0.10) » 0.53; Return period = 10 Yrs. ; Initial tailwater elevation = 95.82 (it)




Hyd

low Storm Sewer Tabulation

Page 1
Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff (1) flow | full
Line 1"0 Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line (Ft) (ac) (ac) (C) (min) | (min) | (in/hr) | (cfs) | (cfs) [ (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End {380 |0.00 |10.86 | 0.00 [0.00 |8.41 10.0 |50.4 1.3 10.71 {31.99 | 3.41 24 2.00 |93.98 93.22 101.74 | 101.65 |98.20 98.80 JS2-End Ditch
2 1 158.0 [0.00 |10.86 | 0.00 |0.00 |8.41 10.0 |43.2 1.4 11.63 |1525 | 0.23 | 96 0.20 [94.30 93.98 101.82 |101.82 |98.00 98.20 Begin ditch-FL12
3 2 93.0 |[0.00 |9.39 0.00 |0.00 |7.21 10.0 |38.4 1:5 10.62 |153.2 | 0.22 | 96 0.20 |94.49 94.30 101.82 |101.82 |98.50 98.00 FL12-FL14 ~
4 3 92.0 |0.00 |8.93 0.00 [0.00 |6.82 10.0 [33.4 1.6 10.82 [149.9 | 0.23 | 96 0.20 | 94.67 94.49 101.82 |101.82 |99.00 98.50 FL14-FL15S
5 4 88.0 [(0.00 |8.55 0.00 |0.00 |6.50 10.0 |28.5 14 11.22 {1533 | 0.24 | 96 0.20 |94.85 94.67 101.83 101.822 99.00 99.00 FL15-FL16
' s s -
6 5 450 |0.00 |8.32 0.00 |0.00 |6.30 10.0 | 259 1.8 1145 (1515 | 025 | 96 0.20 |94.94 94.85 E@J( 101.83 |99.50 9'9.00 FL16-OUTLET
7 6 720 |0.88 |[8.32 035 |0.31 6.30 10.0 256 1.8 1151 | 1250 | 366 | 24 0.31 | 95.16 94.94 102.02 |101.83 |98.50 99.50 OUTLET-DI7
8 7 720 |0.00 |7.44 000 |[0.00. |5.99 10.0 |[254 1.8 11.00 {1250 | 3.50 | 24 0.31 9538 95.16 102.29 |102.12 [100.00 | 98.50 DI 7-INT 1
9 8 780 |0.22 |7.40 0.85 [(0.19 |[5.97 100 |25.1 1.8 11.04 (12,28 | 3.51 24 0.29 |95.61 95.38 102.67 |102.48 - 99.72 100.00 | INT 1-DI6
10 9 38.0 |0.00 |4.93 0.00 [0.00 |3.76 10.0 |24.9 1.9 6.98 (1217 | 222 | 24 0.29 |[95.72 95.61 102.99 |102.96 |100.10 |99.72 D! B-INT 2
11 10 114.0 |0.18 | 4.89 0.85 [0.15 |[3.75 10.0 [24.3 1.9 7.05 (1235|224 | 24 0.30 |96.06 95.72 103.18 [103.07 [100.34 [100.10 |INT 2-DI5
12 1M1 88.0 |0.18 |4.71 0.85 |0.15 |3.59 10.0 |[23.8 1.9 6.84 (1229 | 2.18 | 24 0.30 |96.32 96.06 103.30 |103.22 |100.34 100.34 | DI S-4
13 12 |'88.0 |0.14 |254 085 [0.12 [1.95 10.0 | 229 1.9 3.78 1229 |1.20 | 24 0.30 |96.59 96.33 103.43 |103.41 |100.34 |100.34 |DI4-3
14 13 89.0 |0.14 |2.40 085 (012 |[1.83 10.0 | 22.0 2.0 363 [1246 | 1.16 | 24 0.30 |96.86 96.59 103.47 |[103.45 |100.34 |100.34 |Di3-2
15 14 36.0 |0.08 |218 0.80 |0.06 1.64 10.0 J11.7 2.8 454 |5.80 257 | 18 0.31 |96.96 96.85 103.57 |103.50 |101.50 |100.34 | DI 2-Di A7
16 9 320 |0.21 2.25 0.90 |0.19 |203 10.0 [14.2 25 5.07 |7.43 2.87 | 18 0.50 |95.77 95.61 103.03 |102.96 |100.66 |99.72 DI 6-CB C4
17 1/6 540 |0.20 |0.20 0.90 [0.18 [0.18 10.0 |10.0 3.0 0.54 | 457 0.44 | 15 0.50 |[96.04 95.77 103.23 |103.22 |100.66 |100.66 |CB C4-CBC3
18 16 148.0 |0.52 |1.84 0.90 |0.47 1.66 10.0 {132 2.6 430 |7.43 243 | 18 0.50 |96.51 95_.77 103.47 [103.22 [101.52 |100.66 |CB C4:DI C2
19 18 540 |0.52 |0.52 0.90 |0.47 |0.47 10.0 {10.0° | 3.0 1.41 4.57 1AS ] 16 0.50 |[96.78 96.51 103.63 {103.61 |101.52 |101.52 | DI C2-DIC1
20 18 166.0 {0.40 |0.80 0.90 |0.36 |0.72 10.0 {109 219 2.07 |7.43 1.'17 18 0.50 |97.34 96.51 103.67 |103.61 |104.00 |101.52 | DI C2-CBC2
21 20 50.0 |0.40 |0.40 090 |0.36 |0.36 10.0 |10.0 3.0 1.08 |4.57 0.88 | 15 0.50 |97.59 97.34 103.72 |103.70 |[104.00 |104.00 |CB C2-CB C1

Project File: 02059 (Cotati Cottages-100 Yr.)11-07-02.stm

IDF File: Sonoma.IDF

Total number of lines: 46

Run Date: 11-18-2002

NOTES: Intensity = 10.47 / (Inlet time + 0.20) * 0.54; Return period = 100 Yrs. ; Initial tailwater elevation = 101.65 (ft)




Inlet Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Sep 6 2023

Inlet Capacity

Drop Grate Inlet Calculations
Location = Sag Compute by: Known Q
Curb Length (ft) = -0- Q (cfs) = 15.50
Throat Height (in) = -0-
Grate Area (sqft) = 3.00 Highlighted
Grate Width (ft) = 2.00 Q Total (cfs) = 15.50
Grate Length (ft) = 2.00 Q Capt (cfs) = 15.50
Q Bypass (cfs) = -0-
Gutter Depth at Inlet (in) = 11.09
Slope, Sw (ft/ft) = 2.000 Efficiency (%) = 100
Slope, Sx (ft/ft) = 2.000 Gutter Spread (ft) = 4,92
Local Depr (in) = -0- Gutter Vel (ft/s) = -0-
Gutter Width (ft) = 4.00 Bypass Spread (ft) = -0-
Gutter Slope (%) = -0- Bypass Depth (in) = -0-
Gutter n-value = -0-

All di sions in

v

- \
B

4.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Sep 6 2023

Pipe Capacity

Circular Highlighted
Diameter (ft) = 2.00 Depth (ft) = 2.00
Q (cfs) = 34.65
Area (sqft) = 3.14
Invert Elev (ft) = 100.00 Velocity (ft/s) = 11.03
Slope (%) = 2.00 Wetted Perim (ft) = 6.28
N-Value = 0.012 Crit Depth, Yc (ft) = 1.92
Top Width (ft) = 0.00
Calculations EGL (ft) = 3.89
Compute by: Known Depth
Known Depth (ft) = 2.00
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
102.00 2.00
101.50 / \ 1.50
101.00 1.00
100.50 \ / 0.50
100.00 0.00
99.50 -0.50
0 1 2 3 4

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Swale Capacity

Wednesday, Sep 6 2023

Trapezoidal Highlighted
Bottom Width (ft) = 6.00 Depth (ft) = 3.00
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 28.55
Total Depth (ft) = 4.00 Area (sqft) = 36.00
Invert Elev (ft) = 100.00 Velocity (ft/s) = 0.79
Slope (%) = 0.50 Wetted Perim (ft) = 1942
N-Value = 0.200 Crit Depth, Yc (ft) = 0.81
Top Width (ft) = 18.00

Calculations EGL (ft) = 3.01
Compute by: Known Depth
Known Depth (ft) = 3.00
Elev (ft) Section

105.00

104.00

103.00 Z

102.00 \

101.00 \ /

100.00 /
99.00

0 10 15 20 25 30 35

Reach (ft)

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00
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450 mm o
>,

& _DATA

4=3%0959"
L=76.579 m
R=300.000 m

BEGIN
W TH

BEGIN LINE A
mm @ SD

1500 mm # SD
EXST PIPE ev

CONNECT 10

M
INSTALL JS NO. 71
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