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1. Project Narrative:  
 
The 1.52-acre project site is located on Apollo Way in Santa Rosa, south of the 
intersection with Mercury Way and encompasses two parcels: APN 035-490-030, -
031. The project proposed to construct a community kitchen, garden, parking lot 
and concrete flatwork. There will be a total of 43,195-sf of new impervious surface 
area when the project is completed, not including 367-sf of new impervious 
surface in the right-of-way. 

 
The property’s slopes and slope directions vary from approximately 0 to 10%, but 
is generally very flat with an average slope of 1-2%. Runoff sheetflows north east 
to southwest, to either an existing ditch located offsite; or one of two drainage 
grates located at the southwesterly corner of parcel APN 035-490-030 and 
northwestern corner of APN 035-490-031. Existing public storm drain pipes, 
draining runoff from Apollo Way run through two existing public utility easements 
on the parcels. Per City File No. 1982-0069, one 42” diameter pipe runs east to 
west in a 10’ P.U.E. in an adjacent parcel; when reaching the western property line 
of APN 035-490-031, the storm drain pipe turns 90 degrees towards the south, 
crossing both parcels APN’s 035-490-031 and 035-490-030, ultimately exiting the 
project site at the southwesterly corner of parcel APN 035-490-030. An existing 
24” public storm drain pipe enters the parcel APN 035-490-030 at the 
southeastern property corner and ex. 10’ P.U.E., follows the parcels southern 
parcel line before connecting to the existing 42” storm drain pipe at the 
southwestern corner of the parcel.  
 
The storm water runoff from the proposed building and asphalt parking lot will 
sheet flow and flow through a series of drainage swales, inlets, and storm drain 
pipes, which outlet to 6 different bioretention facilities located onsite. Excess 
storm water runoff from increased impervious area will be retained and treated 
in the bioretention facilities before outletting to the existing public storm drain 
system. Bioretention facilities were sized using the City of Santa Rosa LID 
Calculator, which should provide more than enough volume retention. See SWLID 
for calculations. Applicable permits will be filed as necessary, including building 
and environmental permits.  
 
Drainage analysis is required to: 

• Size the proposed pipes and drainage swales to ensure adequate capacity 
for the 10-year storm; 

• Attenuate increased peak flow through volume retention in bioretention 
facilities. 

 
Refer to the attached hydrology maps, which show the proposed tributary areas and 
drainage features. 
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2. Design Parameters 
  
For the purposes of this drainage report we used The Sonoma County Water 
Agency Flood Management Design Manual (2019) as a guideline for estimating the 
runoff. The hydrology calculations are shown in Appendix A. 
 
Review of the Sonoma County Water Agency (SCWA) Flood Management Design 
Manual 2019 provides the following mathematical models and constant values 
used in the hydrologic analysis: 

 
 

 
3. Capacity Analysis for Drainage Features 

 
Storm drain systems have been sized to convey the 10-year storm event and retain 
the 100-year storm event. The Hydraflow Express Extension within AutoCAD Civil 
3D was used to perform the capacity calculations. A Manning’s n value of 0.012 
was used for smooth walled plastic SD pipe while 0.034 was used for earth swales. 
The geometric parameters used in the calculator match the features detailed on 
the improvement plans. The worst-case scenario was modelled for each particular 
component of the proposed drainage system.   
 
See the attached capacity calculations for each worst-case component in Appendix 
A and the hydrology map for the worst-case tributary areas. See the proposed 
improvement plans for all inverts, slopes, and bioretention detail. Proposed storm 
drain pipes vary from 4” (PVC Sch. 40) to 6” (HDPE), with minimum slope of 0.5% 
proposed. The worst-case pipe, a 6” storm drain pipe with 2% slope was 
conservatively analyzed using the largest tributary area. The worst-case proposed 
drainage swale, which will be earth/vegetated, with a minimum slope of 1.5%, was 
conservatively analyzed using the largest tributary area. Bioretention facilities will 
have a min. 0.5’ ponding depth, with 18” Bio-Treatment Soil (BSM) Mix and 12” 
Class II Permeable Rock. This analysis demonstrates that the proposed drainage 
system meets the requirements of the SCWA Flood Control Design Criteria for the 
10-year storm event and provides retention for the 100-year storm event. 
 
 

Description Value Source 
Runoff Coefficient, C 0.90 

0.33 
 

All impervious area (conservative) 
FMDM Appendix C, residential 
rural with average slope over 12% 

Annual Precipitation, P 33” FMDM Appendix D 
Rainfall Intensity  Varies NOAA Atlas 14 
Min. Time of concentration, 
Tc 

7 min Commercial   

Design Storm 10-Year 
100-Year 

Inlets and Pipes 
Bioretention 
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4. 100-Year Overland Flow Analysis 
The project site is out of the 100-year flood plain. Any overland flow due to a 100-
yr storm event will either maintain current flow paths or will drain towards Apollo 
Way or the existing storm drain system. The proposed building is situated such 
that during a storm event all water will be directed away from foundations and will 
not become inundated during large storms or if drainage inlets were to become 
clogged. 

 
5. Conclusions 

 
In conclusion, the proposed project will: 
 
Provide adequate flow capacity for the proposed drainage features during the 10-
year and 100-year design storm event; 
 
Provide water quality treatment per the Final SWLID report; 
 
Provide adequate overland flow and mitigation in the case of a 100-year storm. 
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APPENDIX A 
CALCULATIONS 

  



Date: 05/01/2023

Job Name:  Ceres Project
Job #: 107-22

POST-CONSTRUCTION HYDRAULICS

Average Annual Precipitation: 33 "
Impervious Area C-Value (Cp): 0.90 0.33
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1A 4233 1637 5870 0.13 0.74 0.10 7 2.940 4.330 0.29 0.43
1B 4842 10643 15485 0.36 0.51 0.18 7 2.940 4.330 0.53 0.78
1C 3618 1224 4842 0.11 0.76 0.08 7 2.940 4.330 0.25 0.36
1D 8832 10412 19244 0.44 0.59 0.26 7 2.940 4.330 0.77 1.13
1E 8180 2764 10944 0.25 0.76 0.19 7 2.940 4.330 0.56 0.82
1F 5486 4420 9906 0.23 0.65 0.15 7 2.940 4.330 0.43 0.64

Total: 2.83 4.17

Vegetated Area C-Value (Cv):

Pre-Construction

Post-Construction



Date:05/01/2023

Job Name:  Ceres Project
Job #: 107-22

HYDRAULIC INPUT PARAMETERS

n value
0.013
0.014
0.015
0.017
0.024
0.030
0.035
0.035
0.012

Drainage Feature ID n-value Slope
Tribs 

Contributing 
to Flow

Q10 (cfs)
Q100 
(cfs)

6" SD Pipe
0.012 2.0% 1D 0.77 1.13

6" Deep Swale 0.034 1.5% 1D 0.77 1.13

Mannings "n" Values are based on Sonoma County 
Water Agency's Flood Design Criteria.

Mannings "n" Value Table

Corrugated metal pipe (non-spiral)

Plastic Pipe

Grouted rock riprap 
Loose rock riprap
Grassed Channels

Description
Concrete, steel trowled or smooth-form finish

Asphaltic Concrete

Concrete pipe, precast or cast-in-place
Concrete, wood float or broomed finish

10-yr storm event - Largest Flow 
Smallest Slope

Worst-Case Drainage Feature Calculations

Worst Case Scenario

10-yr storm event - Largest Flow 
Smallest Slope



Volume Retention Calculations for 100 yr Storm
Ceres Project
Santa Rosa, CA
6/29/2023

Qpre= 1.420 cfs
Qpost= 4.170 cfs
∆Q= 2.750 cfs

Triangular Hydrograph Method*:

1 24523 0.204582185
2 16677.31 0.13258494

1 Overland
2

OFFSITE 

OFFSITE-1
OVERLAND/ 

CHANNELIZED

Tc=Tp= 7.00 minutes
Tp= 420.0 seconds

Tb=2.67*Tp= 1121.4 seconds
V=0.5*∆Q*Tb= 1541.9 cubic ft.

Required Volume Retention: 1541.9 cf

*The triangular hydrograph is an approximation of the NRCS dimensionless unit hydrograph. According to Debo and Rees (1995) this 
method produces results that are sufficiently accurate for most stormwater management facility designs. In this model, the base of the 
hydrograph is 2.67 times the time of concentration (Tp).

Volume Retention Provided: 
(See SWLID for LID Calculator)

2207 cf



BMP Specifications

BMP ID BMP Type Area (sf) Soil Depth (ft)
Planter Soil 
Porosity (cf)

Soil Volume 
Retention (cf)

Rock Depth 
(ft)

Drain Rock 
Porosity

Rock Volume 
Retention (cf)

Min. Ponding 
Depth (ft)

Ponding 
Volume (cf)

Total Volume 
(cf)

BMP-1 P1-02 144.0 1.5 0.3 64.80 1.0 0.4 57.6 0.5 72 194.40
*BMP-2 P1-02 153.0 1.5 0.3 68.85 1.0 0.4 61.2 0.5 76.5 206.55
BMP-3 P1-02 288.0 1.5 0.3 129.60 1.0 0.4 115.2 0.5 144 388.80
BMP-4 P1-02 223.0 1.5 0.3 100.35 1.0 0.4 89.2 0.5 111.5 301.05
BMP-5 P1-02 522.0 1.5 0.3 234.90 1.0 0.4 208.8 0.5 261 704.70
BMP-6 P1-02 297.0 1.5 0.3 133.65 1.0 0.4 118.8 0.5 148.5 400.95
BMP-7 P1-02 4.0 1.5 0.3 1.80 1.0 0.4 1.6 0.5 2 5.40
BMP-8 P1-02 4.0 1.5 0.3 1.80 1.0 0.4 1.6 0.5 2 5.40

1635.0

1796 (from LID calculator)
Total Bioretention Volume Retention: 2207
Required Volume Retention: 

Total BMP Area:

*Note:  BMP-2 Volume storage offset by BMP-3, BMP-5, and BMP-6



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, May 1 2023

Worst-Case 6-in SD Pipe (10-year Storm)

Circular
Diameter (ft) =  0.50

Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  0.77

Highlighted
Depth (ft) =  0.37
Q (cfs) =  0.770
Area (sqft) =  0.16
Velocity (ft/s) =  4.93
Wetted Perim (ft) =  1.04
Crit Depth, Yc (ft) =  0.44
Top Width (ft) =  0.44
EGL (ft) =  0.75

0 1

Elev (ft)
Section

0.75

1.00

1.25

1.50

1.75

2.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, May 1 2023

Worst-Case Swale (10-year Storm)

Triangular
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  1.00
Slope (%) =  1.50
N-Value =  0.034

Calculations
Compute by: Known Q
Known Q (cfs) =  0.77

Highlighted
Depth (ft) =  0.46
Q (cfs) =  0.770
Area (sqft) =  0.42
Velocity (ft/s) =  1.82
Wetted Perim (ft) =  2.06
Crit Depth, Yc (ft) =  0.40
Top Width (ft) =  1.84
EGL (ft) =  0.51

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

0.75 -0.25

1.00 0.00

1.25 0.25

1.50 0.50

1.75 0.75

2.00 1.00

Reach (ft)
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APPENDIX B 
REFERENCE MATERIAL 

  



Flood Management Design Manual Appendix D. Chapter 4, Flow Conveyance Reference Material 

Sonoma County Water Agency 
March 2020 D.2-1

Figure D.2-1. Mean Annual Precipitation 

emilia
Callout
PROJECT SITE= ±33IN/YR
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