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1. INTRODUCTION 
 

This Preliminary Hydrology Study (Study) examines and compares the pre� and post�project 
peak flows for the Corona Station Development located at the intersection of North 
McDowell Boulevard and Corona Road in Petaluma, California. 

 
2. PRE�PROJECT CONDITIONS 

 
The Corona Station Development is located at the southeast corner of the intersection of 
North McDowell Boulevard and Corona Road in Petaluma, California.  The Assessor’s 
Parcel Number of the project property is 137�061�19. 
 
The 6.75 acre project site is situated in an area of Petaluma that is comprised of a 
combination of residential, commercial, industrial and rural development.  The project site is 
triangular in shape and bounded to the northwest by Corona Road and commercial property, 
and to the southwest by North McDowell Boulevard and commercial and residential 
property.  To the east and southeast the project site is bounded by the SMART railroad and 
rural and residential property.  Corona Creek is adjacent to the property at the southern tip 
of the site. 
 
The site is mostly vacant with temporary outdoor operations for a trucking company located 
on the southern portion of the site.  Largely, the site is covered by compacted gravel for 
parking, storage and staging vehicles and materials.  A few buildings were located on the site 
but were removed in 2018 to facilitate cleanup of contaminated soil within the site.  
Vegetated areas, largely of grass, are limited to strips of land adjacent to Corona Road, North 
McDowell Boulevard, at the southern tip of the site adjacent to the railroad and the Corona 
Creek corridor, along the southern edge of the site. 
 
The terrain of the project site is flat with a 0.5% slope across the property from the higher 
elevations in the north to the lower elevations in the south.  Approximately 0.17 acres of the 
site drains to the east into the ditch within the railroad right�of�way and running parallel to 
the railroad.  The railroad ditch flows to the south into Corona Creek.  Approximately 0.82 
acres of the site drains to the curb and gutter in Corona Road and is intercepted by the 
storm drain system in Corona Road.  This system discharges into a drainage ditch on the 
opposite side of Corona Road from the project site.  After passing under North McDowell 
Boulevard through a culvert, the drainage ditch continues to the southwest along Corona 
Road.  At Highway 101, runoff from the drainage ditch is intercepted by an underground 
storm drain system which conveys and discharges runoff into the Petaluma River on the 
north side of Corona Road. 
 

Runoff from the remainder of the site is intercepted by a storm drain system in North 
McDowell Boulevard which flows south along North McDowell Boulevard and discharges 
into a culvert under North McDowell Boulevard for Corona Creek. After exiting the culvert 
under North McDowell Boulevard, Corona Creek then flows through open channels to the 
eastern edge of Highway 101 where it is intercepted and then conveyed by culvert to the 
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west side of Highway 101.  After being discharged to the west side of Highway 101, Corona 
Creek continues as an open channel until it discharges into the Petaluma River. 

 
3. POST�PROJECT CONDITIONS 
 

The proposed project is comprised of a combination of single�family residences and multi�
family housing in the mid� and southern portion of the site and sets aside the northern 
portion of the property directly abutting Corona Road and the SMART property along the 
railroad line to accommodate a future SMART railroad station and parking lot.  A majority 
of the site will be covered by surfaces such as pavement and buildings.  Landscape areas are 
proposed adjacent to the SMART railroad and along North McDowell Boulevard, in front 
of the houses and in numerous locations throughout the development, along walkways and 
to provide common open space areas.  Bioretention planters and ponds are interspersed 
throughout the housing areas to treat runoff from roofs and pavement.  Runoff from a 
majority of the project site will be intercepted by proposed storm drain pipe networks 
connected to the existing storm drain system in North McDowell Boulevard. Runoff from a 
small portion of the project site will continue to flow into the ditch next to the railroad and 
into Corona Creek. 

 
4. ANALYSIS 
 

4.1 Criteria 
 

The Pre� and Post�Project peak flows were determined using the methodology 
contained within the Sonoma County Water Agency’s (SCWA) Flood Control 
Design Criteria, dated 1983.  Pre� and Post�Project peak flows rates were determined 
for the 10� and 100�year storm recurrence intervals. 

 
4.2 Hydrology 

 
a. Rational Method:  The Rational Method was utilized to calculate design peak 

discharge in accordance with SCWA’s Flood Control Design Criteria.  The 
Rational method is based on the following formula: 

 
 Q=CIAK 
 
  Where: Q = Peak Flow Rate (cubic feet per second, cfs) 
   C = Runoff Coefficients 
    I = Rainfall Intensity (inches per hour, in/hr) 
   A = Tributary Area (acres, ac) 

K = K�factor from Plate B�4 of the SCWA Flood Control 
Design Criteria (dimensionless) 

 
b. Time of Concentration: Minimum times of concentration were applied according 

to the acreage of areas contributing to initial flows in the drainage areas.  The 
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following minimum times of concentration are taken from the SCWA Flood 
Control Design Criteria manual: 

  
Table 4.1 – Time of Concentration 
Time of Concentration Tributary Area 
7 minutes Commercial or similar areas 
10 minutes Areas smaller than ½ acre 
15 minutes Areas between ½ and 2 acres 

 
Velocities for pipe flow were determined using the Hydraflow Express computer 
program distributed by Autodesk which calculates normal depth in open channel 
flow regimes by the use of Manning’s Formula. 

 
c. Rainfall Intensity: Intensities for the 10�year and the 100�year storm frequency 

events were determined from Plate B�2 of the SCWA Flood Control Design 
Criteria. 

 
d. Runoff Coefficient: Following the SCWA’s criteria within Plate No. B�1, runoff 

coefficients were set at 0.90 for Commercial, Industrial & Multiple Residential 
Areas.  Where vegetated area of the Drainage Areas examined for this study 
exceeded 20%, weighted runoff coefficients were calculated. 

 
e. Detention: Detention was modeled using the Hydraflow Hydrographs computer 

program distributed by Autodesk.  The Hydrographs program developed 
hydrographs for the 10�year frequency storm event based on peak flows 
determined by the Rational Method. 

 
5. RESULTS 
 

Table 5.1 – Tributary Areas, Pre) vs. Post Project1 

Drainage 
Area 

Pre)Project 
Tributary Area 

(ac) 
C)Factor 

Post)Project 
Tributary Area 

(ac) 
C)Factor 

1 2.79 0.79 2.44 0.90 

2 1.33 0.90 2.53 0.90 

3 1.67 0.90 1.30 0.90 

4 0.82 0.90 0.27 0.90 

5 0.17 0.44 0.24 0.44 

1. See Appendix 7.3 for calculations. 
 



 

Preliminary Hydrology Study 

November 30, 2018 

   

 

 

W:\AD-NOV\WP\5\5149800\Reports\Hydrology\2018-11-30 PrelimHydrology (5.1498.00).docx Page 4 

 
Table 5.2 – Peak Discharge Calculations2 

Drainage 
Area 

Pre)Project 
Q10 
(cfs) 

Post)Project 
Q10 
(cfs) 

Pre)Project 
Q100 
(cfs) 

Post)Project 
Q100 
(cfs) 

1 3.22 3.14 4.52 4.39 

2 1.75 1.723 2.45 4.515 

3 2.20 1.71 3.08 2.40 

4 1.08 0.53 1.51 0.74 

5 0.14 0.194 0.19 0.274 

2. See Appendix 7.3 for calculations. 
3. Peak flow as a result of incorporating detention within the proposed storm drain system. 

Without detention, Drainage Area 2 Post�Project peak flow is Q10 = 3.21cfs 
4. The increase in peak flow from Area 5 can be mitigated to at or below pre�project 

conditions by grading the land so that the post�project area of Drainage Area 5 matches 
the pre�project area of Drainage Area 5.  See page 17/17 of the Post�Project Calculations 
of Appendix 7.3. 

5. This occurs during a 100�year event, for which a majority of the site is projected to be 
inundated by floodwater. See FEMA National Flood Hazard Layer FIRMette in 
Appendix 8. 

 
6. CONCLUSIONS 
 

The calculations of this Preliminary Hydrology Study show that impacts, due to changes in 
the peak flow of runoff to the analyzed points of concentration around the Corona Station 
Development, are less than significant or can be mitigated to be less than significant. 
 
Of the five points of concentration around the project site, three locations will have a 
decrease in peak runoff due to a decrease in tributary drainage area contributing runoff to 
the point of concentration.  The three locations are Drainage Area 1, Drainage Area 3 and 
Drainage Area 4 (see Table 5.2, above). 
 
The remaining two locations, Drainage Area 2 and Drainage Area 5, have increases in peak 
flow, largely due to an increase in tributary drainage area, however, the increases in peak flow 
can be mitigated to at or below pre�project conditions.  Increases in peak flow from 
Drainage Area 2 can be mitigated to at or below pre�project conditions by providing volume 
and constrictions within the proposed storm drain system to detain and slow the release of 
runoff from the site.  Increases in peak flow from Drainage Area 5 can be mitigated to at or 
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below pre�project conditions by grading the site so that the footprint of Drainage Area 5 is 
the same between pre� and post�project conditions (see Table 5.2, above). 
 
As is evident from the preceding study, the Corona Station Development project in 
Petaluma can be constructed so that impacts due to peak flows from the site are less than 
significant or can be mitigated to be less than significant. 

 
As plans progress to a level commensurate for construction, analysis of the project should be 
provided in a Final Hydrology and Hydraulic Study to confirm that the proposed 
combination of site grading, routing of onsite storm water pipe facilities and storm water 
treatment systems continue to mitigate increases in calculated peak flows to the individual 
points of concentration around the site, to at or below pre�project conditions. 
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Appendix 7.2 – Precipitation, K)Factor and 
Intensity)Duration)Frequency Data 

  









 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Appendix 7.3 – Hydrology Calculations  
(10) and 100)Year Storm Events)  
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Example of Portion of Proposed Storm
Drain System in Area 2 sized to
provide  930 LF  of 24" diameter pipe
to slow runoff to mitigate peak flows.

930 LF Highlighted
in blue, typical.

16/17



Example of portion of Area 5
graded to drain to Area 1, instead,
in order to match pre and
postproject peak flow.

0.07 Acres to drain
to Area 1, instead.

0.17 Acres (match pre and
postproject drainage areas)

Remains in Area 5

Shifts to Area 1

Area 1

Area 2

17/17
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