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A. Introduction 
 
This Preliminary Hydrology Study compares post�project hydrologic conditions to pre�project 
hydrologic conditions for BioMarin’s project site located at 999 3rd Street in San Rafael, CA.  The 
property is bounded by 3rd Street to the north, 2nd Street to the south, Lindaro Street to the east and 
Brooks Street to the west.  The property has been developed and in its current condition is paved with 
asphalt and concrete as part of the site remediation completed by Pacific Gas and Electric Company’s 
site closure efforts. 
 
The project proposes to construct two, multi�story office buildings in two phases.  Additionally, the 
northwest corner of the site is reserved for construction of a senior center and housing facility. This 
Preliminary Hydrology Study examines the ultimate development condition which entails construction of 
the two office buildings and the senior housing facility. 
 
B. Pre�Project Conditions 
 
The total drainage area examined in this study is 3.37 acres. The site is relatively flat, with slopes on the 
order of 1% to 5% which fall in elevation from 12.0+/� NAVD88 (North American Vertical Datum of 
1988) in the northwest to 8.5 +/� NAVD88 in the southeast.  As discussed above, the property has been 
developed and in its current condition is paved with asphalt and concrete.  In the pre�project condition, 
approximately 3.30 acres is covered by pavement.  Landscape areas comprise approximately 0.07 acres of 
the total drainage area examined and are mostly located in the sidewalks surrounding the project site. 
 
A municipal storm drain system is located in all four streets surrounding the project site. There are at 
least six locations where runoff from the project site enters the municipal storm drain system.  Five 
locations, labeled “B”, “C”, “D”, “E” and “F” in the Pre� and Post�Project Hydrology Maps 
accompanying this study, are comprised of municipal drainage inlets which intercept runoff from the 
curb and gutter surrounding the site.  At a sixth location, labeled “A” in the enclosed maps, the existing 
storm drain system within the project site ties into a municipal storm drain manhole in Lindaro Street.  A 
majority of the project site (2.44 acres out of 3.37 acres) discharges to Point “A”.  Drainage areas 
contributing runoff to inlets at Points “B” through “F” range in size from 0.04 acres to 0.48 acres. 
 
C. Post�Project Conditions 
 
At ultimate re�development of the site, three buildings will exist with accompanying parking lots, utility 
infrastructure, drainage facilities and landscape areas.  Within the 3.37 acre drainage area examined 
herein, 2.96 acres will be covered by building and hardscape and 0.41 acres will be covered by landscape 
areas.   Additionally, the project will treat stormwater runoff through the use of bioretention planters and 
pervious pavements dispersed throughout the site. 
 
D.  Method of Analysis 
 
The Rational Method was used to estimate pre� and post�development runoff quantities.  The Rational 
Method calculates peak runoff (Q) in cfs described by the equation Q=CIA.  The terms are defined as 
follows: 
 
 Q – the flow of runoff measured in cubic feet per second (cfs), 

C – the runoff coefficient (unitless). 
I – the intensity of the storm measured in inches per hour (in/hr), and 
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A – the amount of area contributing to the flow at a given point of concentration measured in 
acres. 

 
Storm intensity (I) was derived using the National Oceanic and Atmospheric Administration’s (NOAA) 
Atlas 14 Point Precipitation Frequency Estimates. 
 
Time of Travel for overland sheet flow was determined using the overland flow formula per the County 
of Marin’s Hydrology Manual.  Velocities for gutter and 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. 
 
A runoff coefficient of 0.7 for vegetated areas was used following the County of Marin’s Hydrology 
Manual.   A runoff coefficient of 0.90 was assumed for areas covered by roof and pavement.  Weighted 
runoff coefficients were determined for drainage areas comprised of a combination of impervious and 
vegetated surfaces. 
 
While bioretention areas and pervious pavements provide treatment and capacity for runoff absorption 
during low�intensity storm events, they were included in the “impervious area” surfaces of the site when 
calculating runoff coefficients for this Study.  This is because, during higher intensity storm events, 
runoff will mostly sheet flow over the permeable pavement surfaces and the soils of bioretention areas 
will most likely be saturated so that runoff in those systems will immediately pond and continue directly 
to the overflow structures. 
 
E. Results 
 
Overall, by completion of Phase 2 and future construction of the Senior Center and Housing facility, the 
project increases coverage of the site by pervious surfaces, both with landscape and with permeable 
pavements.  Table 1, below lists the pervious surface areas provided by landscape in the pre� and post�
project conditions. 
 
Table 1: Site Coverage by Pervious Surface, Pre� and Post�Project 

3.37 Acre Project Site Pervious Area Percent Coverage of Project Site 
Pre�Project 0.07 acres 2% 
Post�Project 0.41 acres 12% 

 
By inspection, because the project site increases coverage by landscape area, overall, the project will 
decrease the amount of runoff discharged from the site. 
 
As shown in Table 2, with the grading plans at the current schematic level of detail, the drainage areas 
tributary to points “B”, “E” and “F” have the potential to be increased. 
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Table 2: Areas Contributing Runoff to each Point of Concentration 
Points of 

Concentration 

Pre�Project Area 

(acres) 

Post�Project Area (acres) 

Schematic Design 

Percent change in Tributary Areas 

to each Point of Concentration 

A 2.44 1.67 � 31.6% 

B 0.18 0.53 + 194.4% 

C 0.06 0.03 � 50.0% 

D 0.04 0.02 �50.0% 

E 0.48 0.53 + 10.4% 

F 0.17 0.59 +247.1% 

Total 3.37 3.37 0.0% 

 
However, as shown in Table 3, below, while the drainage areas are potentially increased to points “B”, 
“E” and “F”, only Points “B” and “F” have calculated increases in peak flow.  The peak flow to Point 
“E” was reduced in spite of the small increase in tributary area because the percentage of landscape 
coverage was increased in Drainage Area “E” from 7% to 19%. 
 
Table 3: Pre� and Post�Project Peak Flow to each Point of Concentration 
Points of Concentration Pre�Project Q100 (cfs) Post�Project Q100 (cfs) 

Schematic Design 

Percent change in 

Q100 

A 9.05 6.07 �32.9% 

B 0.65 1.66 +155.4% 

C 0.28 0.13 �53.6% 

D 0.19 0.09 �52.6% 

E 2.02 1.88 �6.9% 

F 0.65 1.97 +203.1% 

 
As part of this Preliminary Study, calculations are provided in Appendix III demonstrating that localized 
increases in peak flow to each point of concentration around the site can be mitigated to at� or below 
pre�project peak flows.  The results of the calculations are provided below in Table 4. The combination 
of options selected to demonstrate that peak flows can also be mitigated at Points “B” and “F” include 
(a) the assumption that grading and storm drain system in Drainage Area B will be further refined to 
shift some of Drainage Area B to Drainage Area A and (b) capacity for large�storm detention is provided 
in Drainage Area F. 
 
Table 4: Pre� and Post�Project Peak Flow* to each Point of Concentration 
Points of Concentration Pre�Project Q100 (cfs) Post�Project Q100 (cfs) 

Mitigated 

Percent change in 

Q100 

A 9.05 7.12 �21.3% 

B 0.65 0.65 0% 

C 0.28 0.13 �53.6% 

D 0.19 0.09 �52.6% 

E 2.02 1.88 �6.9% 

F 0.65 0.65 +0% 
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* With a potential mitigation alternative incorporated into the site design as plans progress to a level 
commensurate with construction. 
 
 
F.  Conclusion and Recommendations 
 
As is evident from the preceding study, the project at 999 3rd Street in San Rafael can be constructed so 

that peak flows from the site can be mitigated to at�or below pre�project levels for up to a 100�year 

storm frequency event. 

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. 
 
Alternatively, at the individual points of entry to the municipal storm drain system, should post�project 
peak flows exceed pre�project peak flows, an analysis should be provided to confirm whether the 
surrounding municipal storm drain system may intercept the increases in peak flow without further 
adverse effects, or upgrades are needed to mitigate potential adverse impacts. 
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APPENDIX I 

Vicinity Map 
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APPENDIX II 

Pre!Project Calculations 
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APPENDIX III 

Post!Project Calculations 
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APPENDIX IV 

NOAA Precipitation!Frequency Data 
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APPENDIX V 

Pre!Project Hydrology Map 
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APPENDIX VI 

Post!Project Hydrology Map 
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