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GENERAL STATEMENTS 
Project Overview 
This project is located in the city of Petaluma, on Casa Grande Road, adjacent to the Casa 
Grade Highschool, see Vicinity Map & Aerial Context on page 5 of this report. The subject 
property is a low-density rural residential site that includes two residences located on Casa 
Grande Road approximately one-quarter mile southerly of Ely Road. The site is also 
bounded by City of Petaluma property to the east where Adobe Creek is located,  PEP 
Senior Housing Facility to the north and the approved Casa Grande Subdivision to the 
south. 
 
Site elevations ranging between 44 and 48feet NAVD 1988. The existing site is relatively 
flat, with existing slope ranging between 2-6%. 
 
The site is impacted by a flood plain based on information shown on the FEMA Flood 
Insurance Rate Map Community Panel Number 06097C 1001G, Effective Date October 
2, 2015.  All floodway waters are contained within the banks of Adobe Creek 
 
The finished floor elevation of the buildings varies between 47.75’ – 49.50’ NGVD 88. 
These elevations are 2ft +/- above the mapped 100 year flood base elevations. Please 
see appendix E for the “C-12 Site Sections Exhibit” for additional detail. 
 

Stormwater Treatment 
The project has designed two BASMAA bioretention basin areas to receive the run off 
from the improved site. Appendix E presents the “C-14 Preliminary LID Exhibit” provides 
an overview of the tabulation of the site’s areas & coverage for the sizing of the 
BASMAA Basins. Below is a typical detail from the current BASMAA Manual. 

 

 
This report addresses design calculations for the development and grading for 42 new 
condominium units. The project will implement low impact design features in accordance 
with BASMAA design guidelines / City of Petaluma Standards. Runoff from the impervious 
roof and roadway areas will be routed to bioretention basins located at the NE and SE 
limits of the site. Storm water will be conveyed to these basins with Drain Line located in 
the rear yards of the condo units, as well as the system below the public street. Curb 
underdrains will be installed along the units frontage with the (N) Street. Please see 
appendix E for the “C-14 Preliminary LID Exhibit” for additional detail, and “C-16 
Catchment Map” for additional detail. 

 



3 

 

 

Hydrology/Hydraulic Parameters of Calculations 
All hydrology/hydraulic calculations presented in this report are in accordance with 
Sonoma Water Flood Management Design Manual dated March 2020 (SCWA FDM).  All 
design peak flows were calculated using the Modified Rational Method (Q = K C I A) and 
a Manning’s n value of 0.012 for plastic pipe.  See the discussion of the runoff coefficient 
in this report for an overview of how a site composite C-Factor was determined based on 
the soils present on site & the proposed improvements & impermeable areas. 
 

Precipitation Data 
Precipitation data was obtained through NOAA Atlas 14, Volume 6, Version 2. Point 
precipitation frequency estimates and are presented in appendix A of this report. The 
tabular data obtained was utilized to build I-D-F curves for use in these calculations which 
are in appendix B this report. 
 

Time of Concentration 
Based on the catchment area of less than ½ acres, a time of concentration of 10 minutes 
has been used for the design calculations, in accordance with the approximate travel times 
presented in Table 3-3 of the SCWA FDM. An excerpt of from the design manual is 
presented below. 
 

 
 

Rainfall Intensity 
Since the area of interest is less than 1 sq mi, a 10 year storm and 100 year storm were 
considered for this analysis. This is in accordance with section 3.3.4 of the FDM, see an 
excerpt of table 3-2 below. 

 
 

Runoff Coefficient 
The runoff coefficients for the analysis were determined per the provisions of flood design 
manual section 3.4.1.1 for the pre & post improvement conditions. The NRCS reports 
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show that the site is underlain by Clear Lake Clay and should be classified as hydrologic 
soil group D. Below is an exceprt from the “C-15 Composite C-Map” see appendix E for 
additional detail. 

 
 

Drainage Areas 
The catchment areas for the area of interest were assessed for the post improvement 
configurations. These are presented on layout “C-16 Post Improvement Catchment Map”, 
see appendix E for additional detail.  The public street pavements, front yards, & portions 
of the units roof areas drain to the curb & gutters on site, which are collected by 6 Catch 
Basins dispersed through the site. The remaining roof areas & rear yards are routed to 
area drain inlets located in the rear yards with a lateral servicing each units’ tributary area. 
 

Hydraulic Grade Line 
The hydraulic grade lines calculated for the 10 Year storm event are presented in 
appendices _ & _. The proposed storm drain system retains all flows within the pipes & 
structures for the anticipated 10 Year storm event / intensity. The hydraulic grade line data 
is presented in tabular form, as well as projected onto the layouts in “C-11 Storm Drain 
Profiles”. 
 
The portions of the project site are located within the FEMA 100 year flood plain. Please 
see appendix E for the “C-2 Existing Conditions” & “C-8 Preliminary Grading” exhibits. For 
the 100 year event, the finish floor elevations throughout the site have been set a min of 
1ft above the mapped flood elevation. See “C-12 Site Sections”. The overland release for 
the site is presented on the grading plan. The road profile has bee designed to route water 
back to Casa Grande road and the gutters have been designed to retain no more than 0.4’ 
during overland flow conditions. 
 
Please see appendix F for the FEMA FIRM Mapping. 
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1. Site Vicinity Map 

 

 
2. Aerial Photo of Overall Parcel  
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APPENDIX A: 
NOAA ATLAS 
DATA 

Page 1 of 4 



NOAA Atlas 14, Volume 6, Version 2
Location name: Petaluma, California, USA*
Latitude: 38.2401°, Longitude: -122.5966°

Elevation: 42.9 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

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

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

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 1.57
(1.40-1.79)

1.98
(1.75-2.24)

2.52
(2.23-2.88)

2.99
(2.63-3.44)

3.65
(3.07-4.37)

4.18
(3.43-5.14)

4.74
(3.79-5.99)

5.34
(4.13-6.96)

6.18
(4.56-8.47)

6.88
(4.87-9.80)

10-min 1.13
(1.00-1.28)

1.42
(1.26-1.61)

1.81
(1.60-2.06)

2.14
(1.88-2.47)

2.62
(2.21-3.13)

2.99
(2.47-3.68)

3.40
(2.71-4.29)

3.82
(2.96-4.99)

4.43
(3.26-6.07)

4.93
(3.49-7.03)

15-min 0.908
(0.808-1.03)

1.14
(1.02-1.30)

1.46
(1.29-1.66)

1.73
(1.52-1.99)

2.11
(1.78-2.52)

2.42
(1.99-2.96)

2.74
(2.19-3.46)

3.08
(2.38-4.02)

3.57
(2.63-4.90)

3.97
(2.81-5.66)

30-min 0.626
(0.556-0.710)

0.784
(0.698-0.892)

1.00
(0.888-1.14)

1.19
(1.04-1.37)

1.45
(1.22-1.74)

1.66
(1.36-2.04)

1.88
(1.50-2.38)

2.12
(1.64-2.77)

2.45
(1.81-3.36)

2.73
(1.93-3.89)

60-min 0.450
(0.401-0.511)

0.565
(0.502-0.642)

0.722
(0.640-0.823)

0.855
(0.750-0.984)

1.04
(0.880-1.25)

1.20
(0.983-1.47)

1.35
(1.08-1.71)

1.53
(1.18-1.99)

1.77
(1.30-2.42)

1.97
(1.39-2.80)

2-hr 0.348
(0.310-0.395)

0.432
(0.384-0.490)

0.543
(0.481-0.620)

0.636
(0.558-0.732)

0.763
(0.643-0.914)

0.862
(0.710-1.06)

0.965
(0.772-1.22)

1.07
(0.830-1.40)

1.22
(0.899-1.67)

1.34
(0.946-1.91)

3-hr 0.293
(0.261-0.332)

0.362
(0.322-0.411)

0.453
(0.401-0.516)

0.528
(0.463-0.608)

0.630
(0.531-0.755)

0.709
(0.583-0.871)

0.790
(0.632-0.999)

0.874
(0.676-1.14)

0.989
(0.729-1.36)

1.08
(0.763-1.54)

6-hr 0.214
(0.190-0.242)

0.263
(0.234-0.299)

0.328
(0.291-0.374)

0.381
(0.335-0.439)

0.453
(0.382-0.543)

0.508
(0.418-0.624)

0.564
(0.451-0.713)

0.622
(0.481-0.811)

0.699
(0.515-0.958)

0.759
(0.538-1.08)

12-hr 0.139
(0.124-0.158)

0.173
(0.153-0.196)

0.217
(0.192-0.247)

0.253
(0.222-0.291)

0.302
(0.255-0.362)

0.340
(0.280-0.418)

0.379
(0.303-0.479)

0.419
(0.324-0.547)

0.474
(0.349-0.649)

0.516
(0.366-0.736)

24-hr 0.088
(0.079-0.099)

0.110
(0.099-0.125)

0.139
(0.125-0.158)

0.163
(0.145-0.187)

0.196
(0.170-0.232)

0.222
(0.189-0.267)

0.249
(0.207-0.305)

0.276
(0.224-0.347)

0.314
(0.245-0.410)

0.343
(0.260-0.462)

2-day 0.059
(0.053-0.067)

0.074
(0.067-0.084)

0.094
(0.084-0.107)

0.110
(0.098-0.126)

0.132
(0.114-0.156)

0.149
(0.126-0.179)

0.166
(0.138-0.204)

0.184
(0.149-0.231)

0.207
(0.162-0.271)

0.226
(0.171-0.304)

3-day 0.045
(0.041-0.051)

0.057
(0.051-0.065)

0.072
(0.065-0.082)

0.085
(0.075-0.097)

0.101
(0.087-0.119)

0.114
(0.096-0.137)

0.126
(0.105-0.155)

0.139
(0.113-0.175)

0.156
(0.122-0.204)

0.170
(0.129-0.228)

4-day 0.038
(0.034-0.043)

0.048
(0.043-0.054)

0.060
(0.054-0.069)

0.071
(0.063-0.081)

0.084
(0.073-0.099)

0.095
(0.080-0.114)

0.105
(0.087-0.129)

0.115
(0.093-0.145)

0.129
(0.101-0.169)

0.140
(0.106-0.188)

7-day 0.027
(0.025-0.031)

0.035
(0.031-0.039)

0.044
(0.039-0.050)

0.051
(0.046-0.059)

0.061
(0.053-0.072)

0.068
(0.058-0.082)

0.076
(0.063-0.093)

0.083
(0.067-0.104)

0.092
(0.072-0.121)

0.100
(0.075-0.134)

10-day 0.022
(0.020-0.025)

0.028
(0.025-0.031)

0.035
(0.031-0.040)

0.041
(0.036-0.047)

0.049
(0.042-0.057)

0.054
(0.046-0.065)

0.060
(0.050-0.074)

0.065
(0.053-0.082)

0.073
(0.057-0.095)

0.078
(0.059-0.105)

20-day 0.014
(0.013-0.016)

0.018
(0.017-0.021)

0.023
(0.021-0.027)

0.027
(0.024-0.031)

0.032
(0.028-0.038)

0.036
(0.031-0.043)

0.039
(0.033-0.048)

0.043
(0.035-0.054)

0.047
(0.037-0.062)

0.050
(0.038-0.068)

30-day 0.011
(0.010-0.013)

0.015
(0.013-0.017)

0.019
(0.017-0.021)

0.022
(0.019-0.025)

0.026
(0.022-0.030)

0.028
(0.024-0.034)

0.031
(0.026-0.038)

0.033
(0.027-0.042)

0.037
(0.029-0.048)

0.039
(0.029-0.052)

45-day 0.009
(0.008-0.011)

0.012
(0.011-0.014)

0.015
(0.014-0.017)

0.018
(0.016-0.020)

0.021
(0.018-0.024)

0.023
(0.019-0.027)

0.025
(0.021-0.030)

0.027
(0.022-0.034)

0.029
(0.023-0.038)

0.031
(0.023-0.041)

60-day 0.008
(0.007-0.009)

0.011
(0.010-0.012)

0.013
(0.012-0.015)

0.015
(0.014-0.018)

0.018
(0.016-0.021)

0.020
(0.017-0.024)

0.021
(0.018-0.026)

0.023
(0.019-0.029)

0.025
(0.019-0.032)

0.026
(0.020-0.035)

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.

Back to Top

PF graphical

Precipitation Frequency Data Server https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.2401&...

1 of 4 3/1/2021, 2:17 PM
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Maps & aerials

Small scale terrain

Precipitation Frequency Data Server https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.2401&...
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Large scale terrain

Large scale map

Large scale aerial
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–
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+
–

100km

60mi

Precipitation Frequency Data Server https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.2401&...
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Back to Top

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

Disclaimer

Precipitation Frequency Data Server https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.2401&...

4 of 4 3/1/2021, 2:17 PM
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APPENDIX C: 
NRCS SOIL 
MAP & 
REPORT 

 
 

  



Soil Map—Sonoma County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/23/2021
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Sonoma County, California
Survey Area Data: Version 14, May 29, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 1, 2020—Jun 5, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Sonoma County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/23/2021
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CeA Clear Lake clay, sandy 
substratum, drained, 0 to 2 
percent slopes, MLRA 14

4.4 100.0%

Totals for Area of Interest 4.4 100.0%

Soil Map—Sonoma County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/23/2021
Page 3 of 3



Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used 
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land 
surface. Surface runoff classes are based on slope, climate, and vegetative 
cover. The concept indicates relative runoff for very specific conditions. It is 
assumed that the surface of the soil is bare and that the retention of surface 
water resulting from irregularities in the ground surface is minimal. The classes 
are negligible, very low, low, medium, high, and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash 
indicates no documented presence.

Hydrologic Soil Group and Surface Runoff–Sonoma County, California

Map symbol and soil name Pct. of map unit Surface Runoff Hydrologic Soil Group

CeA—Clear Lake clay, sandy substratum, drained, 0 to 
2 percent slopes, MLRA 14

Clear lake, drained, sandy substratum 85 High D

Hydrologic Soil Group and Surface Runoff---Sonoma County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/23/2021
Page 1 of 2



Data Source Information

Soil Survey Area: Sonoma County, California
Survey Area Data: Version 14, May 29, 2020

Hydrologic Soil Group and Surface Runoff---Sonoma County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/23/2021
Page 2 of 2
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APPENDIX E: 
CIVIL SITE 
PLANS  
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APPENDIX F: 
FEMA FIRMETTE 
MAP 



USGS The National Map: Orthoimagery.  Data refreshed October 2017.

National Flood Hazard Layer FIRMette
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