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E N G I N E E R S  P L A N N E R S  S U R V E Y O R S  C O N S T R U C T I O N  M A N A G E R S  
 

  
DEV3.5824 

August 2, 2018 
City of Camarillo 
601 Carmen Dr. 
Camarillo, CA 93010 
 
Subject:   Preliminary Drainage Letter for Camino Ruiz Apartments, Parcel Map No. LD 178A 
 
LD 178A is a proposed rental apartment complex, known as Camino Ruiz Apartments, to be 
located at the intersection of Camino Ruiz and Verdugo Way in the City of Camarillo.  The site is 
approximately 13.9 acres and this project will consist of the demolition of two of the existing 
buildings and some site improvements.  Grading for several new building pads for the new 
apartment buildings and paved parking lot will be required.    
 
The proposed project site is not within a FEMA Floodplain boundary as shown on the latest 
adopted FIRM Panel 06111C0931f from FEMA (included) and is designated as “areas of 0.2% 
annual chance flood; areas of 1% annual chance flood with average depths of less than 1 foot or 
with drainage areas less than 1 square mile; and areas protected by levees from 1% annual 
chance flood”. 
 
Existing Condition 
 
This project is a redevelopment of an existing property with an approximated impervious area of 
95%, mostly due to the existing buildings and parking lot. The existing drainage conditions are 
comprised of three sub-areas (see attached Hydrology Exhibit). 
 
Area A, the easterly portion of the parcel, drains towards the road that leads to Verdugo Way. 
Area B, the northerly portion of the parcel, drains westerly towards the intersection of Verdugo 
Way and Camino Ruiz. Area C, the westerly portion of the parcel, drains easterly towards Camino 
Ruiz. The existing peak runoff for the 50-year storm event is approximately 60.1 cfs as shown in 
the calculations for the entire site with the entire flow, eventually draining via a 24” RCP and into 
the existing 48” RCP on Verdugo Way. 
 
Proposed Condition  
 
The project proposes a total impervious area of approximately 86%, a reduction in impervious 
area from the existing conditions of 9%. The reduction in impervious area will be achieved by the 
implementation of additional landscaped areas and proposed biofilters.  
 



Since there is no increase in impervious area and the proposed impervious area has actually 
reduced, detention requirements should not be required.  
 
The project has been designed to connect into two existing drain facilities on Verdugo Way.  
Drainage Area B and C will connect into an existing 24” RCP at the intersection of Camino Ruiz 
and Verdugo Way which then tie into the existing 48” RCP. Drainage Area A will connect into an 
existing 24” RCP on Verdugo Way which then ties into the existing 48” RCP. The 48” RCP conveys 
flow and eventually drains onto the Conejo Creek.  
 
Due to the reduction in impervious area, the existing flows resulting from the 50-year storm 
event will be reduced.  The proposed developed runoff for a 50-year storm event will result in a 
much lower time of concentration. Existing drainage connection points will be maintained and 
no additional connections to existing storm drain facilities are proposed. With the slight 
reduction in flows to the existing 48” RCP drain line, it should function as originally designed 
without need of modification. 
 
Stormwater Treatment 
 
The 2011 Ventura County Technical Guidance Manual for Stormwater Quality Control Measures 
(TGM) was used to determine BMP suitability and sizing.  Stormwater runoff will be mitigated to 
meet the current MS-4 Permit requirements using a combination of INF-7 Bioinfiltration, and a 
CDS unit. 
 
The INF-7 Bioinfiltration will treat the Storm Quality Design Volume (SQDV), in accordance with 
the TGM when project site soils are soil type 4.  Infiltration feasibility was determined based on 
the Ventura County Soil Type description (see attached soil type exhibit and description from the 
TGM). Additional testing will be done prior to final design of LD 178A to conclude infiltration 
rates. 
 
Feel free to contact me at 805-633-2227 if you have any questions.  
 
Sincerely, 
Jensen Design & Survey, Inc. 
 
 
 
Kathleen Knight, P.E. 
Senior Civil Engineer 
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Native Grass
Irrigated Turf Grass

X Other

1-1 Aproject= 13.9 ac

1-4 IMP = 0.86

1-9 Pi = 0.75 in

1-10 P = 0.0625 ft

Location: Camarillo, CA
Type of Vegetation: (Check type used or 
describe "Other"

Enter Project Impervious fraction, IMP

Enter the maximum allowable percent of the Project area 
that may be effective impervious area (%)(refer to 
permit), ranges from 5-30% allowable

Determine the maximum allowable effective impervious 
area (ac),                                                                                           
EIAallowable = (Aproject)*(%allowable)

Enter Project Area

1-3

1-2 5%allowable=

Determine the Project Total Impervious Area (ac)                 
TIA = Aproject*IMP

1-5

Determine the total area from which runoff must be 
retained (ac),                                                                                                                            
Aretain=TIA-EIAallowable

1-6

Determine pervious runoff coefficient using                     
Table E-1, Cp

1-7

Calculate runoff coefficient                                                                   
C=0.95*IMP + Cp(1-IMP)

1-8

Enter design rainfall depth of the storm (in), Pi (3/4" storm 
event)

Calculate Water Quality Design Volume (CF)                                         
SQDV = 43560*C*P*Aretain

1-11

Calculate rainfall depth (ft), P = Pi/12

cf25257.77SQDV =

0.8240C =

ac11.95TIA =

ac0.70EIAallowable=

Project:
Date:

Project Proponent:
Designer:

Camino Ruiz Apartments
8/2/2018

Jensen Design & Survey, Inc

0.050Cp = 

ac11.26Aretain =

Step 1:  Determine Water Quality Design Volume

%



2-1 Pmeasured= 0.5 in/hr

2-4 Calculate Combine safety factor, S = SA * SB S = 6

3-1 SQDV = 25257.77 hr

3-3 tponding = 48 hrs

3-4 dmax = 0.333 ftCalculate the maximum depth of surface ponding that 

3-6
Select thickness of amended media (ft, 2 ft minimum, 3 
ft preferred), lmedia

lmedia = 3 ft

3-7
Enter Porosity of amended media (roughly 25% or 0.25 
ft/ft), nmedia

nmedia = 0.3 ft/ft

Enter the required drain time (48 hours), tponding

3-5 select surface ponding depth (ft), dp such that                   
dp <= dmax

dp = 0.300 ft

Step 3: Calculate Bioretention Infiltrating Surface Area

Enter Water Quality Design Volume (cf), SQDV

3-2 Enter design percolation rate (in/hr), Pdesign Pdesign = 0.083 in/hr

2-3
Determine percolation rate correction factor, SB based 
on design (see Section 6 INF-1)

SB = 3

2-5
Calculate the design percolation rate (in/hr)                               
Pdesign = Pmeasured/S

Pdesign = 0.083 in/hr

Step 2: Determine the design percolation rate

Enter measured soil percolation rate (in/hr)                                     

2-2
Determine percolation rate correction factor, SA based 
on suitability assessment                                               (see 
Section 6 INF-1, Table 6-2)

SA = 2



3-8 lgravel = 2.0 ft

3-9 ngravel = 0.3 ft/ft

3-10 deffective = 1.7 ft

3-11 ttotal = 237.6 hrs

3-12 Areq = 15307.736 sf

4-1

Calculate the required infiltrating surface area (sf)               
Step 4: Calculate bioretention Area Total Footprint

Enter Water Quality Design Volume (cf), SQDV

Select thickness of optional gravel layer (ft), lgravel

Enter porosity of gravel (roughly 30% or 0.3 ft/ft), ngravel

Calculate the total effective storage depth of 
bioretention facility (ft):                                                                   
Check that the entire effective depth infiltrates in the 
required drainage time, 96 hours:                              ttotal = 



VENTURA COUNTY WATERSHED PROTECTION DISTRICT 

TIME OF CONCENTRATION 

TC Program Version: 2.64.0.30 

Project:  

Date: 12:00:00 AM 

Engineer:  

Consultant:  

------------------------------------------------------------------------ 

Watershed Name: Watershed 

------------------------------------------------------------------------ 

Sub-Area Name: SubArea 

Tc: 4.244 Minutes 

DATA FOR SUB AREA 1 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 4.244 min. = 4 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: SubArea 

Total Area (ac): 1.64 

Flood Zone: 3 

Rainfall Zone: K 

Storm Frequency (years): 50 

Development Type: Industrial 

Soil Type: 4.00 

Percent Impervious: 100 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 5.160 



C Total: 0.950 

Sum Q Segments (cfs): 8.04 

Q Total (cfs): 8.04 

Sum Percent Area (%): 100.0 

Sum of Flow Path Travel Times (sec): 254.64 

Time of Concentration (min): 4.244 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: 2 

FLOW PATH TRAVEL TIME (min): 3.3333 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 145.3 

Bottom Elevation (ft): 143.5 

Contributing Area (acres): 0.44 

Percent of Sub-Area (%): 26.8 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0090 

Effective Slope: 0.0090 

Q for Flow Path (cfs): 2.16 

Avg Velocity (ft/s): 1.00 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: 1 

FLOW PATH TRAVEL TIME (min): 0.9107 



Flow Type: Channel 

Length (ft): 200 

Top Elevation (ft): 120.8 

Bottom Elevation (ft): 117.4 

Contributing Area (acres): 1.2 

Percent of Sub-Area (%): 73.2 

Bottom Width (ft): 0.5 

Side Slope (H:V): 100 

Manning's N: 0.015 

Map Slope: 0.0170 

Q for Flow Path (cfs): 5.88 

Q Top (cfs): 2.16 

Q Bottom (cfs): 8.04 

Velocity Top (ft/s): 1.83 

Velocity Bottom (ft/s): 2.58 

Avg Velocity (ft/s): 2.20 

Wave Velocity (ft/s): 3.66 

  



Project:  

Date: 12:00:00 AM 

Engineer:  

Consultant:  

------------------------------------------------------------------------ 

Sub-Area Name: SubArea 

Tc: 0.000 Minutes 

DATA FOR SUB AREA 2 

------------------------------------------------------------------------ 

SUB AREA TIME OF CONCENTRATION: 0.000 min. = 0 min. 

------------------------------------------------------------------------ 

SUB AREA INPUT DATA 

------------------------------------------------------------------------ 

Sub Area Name: SubArea 

Total Area (ac): 2.66 

Flood Zone: 3 

Rainfall Zone: K 

Storm Frequency (years): 50 

Development Type: Industrial 

Soil Type: 4.00 

Percent Impervious: 100 

SUB AREA OUTPUT 

------------------------------------------------------------------------ 

Intensity (in/hr): 0.000 

C Total: 0.000 

Sum Q Segments (cfs): 0.00 

Q Total (cfs): 0.00 

Sum Percent Area (%): 0.0 

Sum of Flow Path Travel Times (sec): 0.00 



Time of Concentration (min): 0.000 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 1 

------------------------------------------------------------------------ 

Flow Path Name: 3 

FLOW PATH TRAVEL TIME (min): 0.0000 

Flow Type: Overland 

Length (ft): 200 

Top Elevation (ft): 145.5 

Bottom Elevation (ft): 143.5 

Contributing Area (acres): 0.4 

Percent of Sub-Area (%): 15.0 

Overland Type: Valley 

Development Type: Industrial 

Map Slope: 0.0000 

Effective Slope: 0.0000 

Q for Flow Path (cfs): 0.00 

Avg Velocity (ft/s): 0.00 

Passed Scour Check: N/A 

------------------------------------------------------------------------ 

DATA FOR FLOW PATH 2 

------------------------------------------------------------------------ 

Flow Path Name: 4 

FLOW PATH TRAVEL TIME (min): 0.0000 

Flow Type: Channel 

Length (ft): 510 

Top Elevation (ft): 121.3 

Bottom Elevation (ft): 118.4 

Contributing Area (acres): 2.26 



Percent of Sub-Area (%): 85.0 

Bottom Width (ft): 0.5 

Side Slope (H:V): 100 

Manning's N: 0.015 

Map Slope: 0.0000 

Q for Flow Path (cfs): 0.00 

Q Top (cfs): 0.00 

Q Bottom (cfs): 0.00 

Velocity Top (ft/s): 0.00 

Velocity Bottom (ft/s): 0.00 

Avg Velocity (ft/s): 0.00 

Wave Velocity (ft/s): 0.00 









































 
Soil Type Exhibit 
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VENTURA COUNTY SOIL TYPE EXHIBIT

PROJECT
LOCATION

1 INCH = 500 FEET CAMINO RUIZ & VERDUGO WAY



 
 

FIRM Panel 
 
 
 
 
 
 
 
 
 
 



USGS The National Map: Orthoimagery.  Data refreshed October 2017.
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SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mile  Zone X

Future Conditions 1% Annual
Chance Flood Hazard Zone X

Area with Reduced Flood Risk due to
Levee. See Notes. Zone X

Area with Flood Risk due to Levee Zone D

NO SCREEN Area of Minimal Flood Hazard Zone X

Area of Undetermined Flood Hazard Zone D

Channel, Culvert, or Storm Sewer
Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of 
digital flood maps if it is not void as described below. 
The basemap shown complies with FEMA's basemap 
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 8/3/2018 at 11:48:42 AM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes. 
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