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INTRODUCTION:

The project consist of constructing 60 condominium terraced units with underground parking on

2.46 acres at the north side of the intersection of Everett Street and Walnut Canyon in Moorpark,

California. Stormwater will be collected by pipes which will direct the stormwater to 44 inch

detention chambers, then to biofiltration chambers and ultimately to an existing storm drain in

Walnut Canyon Road.

SITE DESCRIPTION:

The subject property (“property”) consists of 107,285 square feet (2.46 acres) with approximately

195 feet of frontage along the North side of Everett Street and 231 feet of frontage on the East

side of Walnut Canyon Road and partially bounded by Wicks Road on the North as shown on

EXHIBIT A. The prior use of the property consisted of approximately seven bungalows which

were perilously removed. There is approximately 0.87 acres of private property north of Wicks

Road draining onto the subject property. The southerly 70% of the property slopes from 2% to

10% southerly while the north 30% of the property slopes up to 60% southerly with a total

elevation difference of 48 feet from north to south. It is proposed to construct a 60

condominiums units, terraced on three levels with two levels of underground parking.

OFF SITE DRAINAGE:

As shown in EXHIBIT B there is approximately 14.7 acres northeast of the property which

drains on to Wicks Road, Wicks Road doe not contain a storm drain resulting in the runoff

running down Wicks Road to Walnut Canyon Road. As shown in EXHIBIT B the upper portion

of Wicks Road consisting of 3.2 acres of runoff enters a canyon on the south side of Wicks Road

just below 180 Wicks Road. The remaining 11.5 acres draining onto Wicks Road flows along the

north side of Wicks Road along a 6 inch asphalt curb (Wicks Road is only a partial width road

with a cross slope 2% to the north). From Flow Data Appendix A1, the peak Q100 of the 11.5

acres is 42.91 cfs.

As shown by the arrows in EXHIBIT B, the runoff flows to the north side of Wicks Road.

Additionally, there is a 6" curb on the south side of Wicks directly above the property that

deflects any runoff to the north side of Wicks where Wicks is 24 feet wide. Using the equation

for street flow of Q= 0.56*Sx^.167*S^.5*T^2.67/n or 0.56*.02^1.67*0.1*.5*24^2.67/ .015, the

north side of Wicks (24 feet wide) can flow 83 cfs at a  10% slope and 53 cfs at a 4% slope

which exceeds 42.9 cfs anticipated. Inspection of the south side of Wicks Road shows no sign of

erosion, nor has it shown any erosion in the 22 years this author has lived on Wicks Road. This

results in only that portion between the north property line and Wicks Road contributing to

runoff onto the property. From Flow Data A1 of Appendix A, the peak Q100 of the .086 acres is

3.38 cfs. Using the formula of Q=1.486*A^1.67*S^.5/(n*p^.67) a v-ditch 1.5 feet wide and .675

feet deep with a slope of 5% and an n of 0.012 has a capacity of 4.02 cfs. To accomplish a 5%

slope, four catch basins will be placed behind the north retaining wall at the four low points, one

of which will be at the northwest corner of the property. The catch basins will be fitted with

drainage pipes which will exit through the retaining wall footings and connect to building

drainage system.

ON SITE DRAINAGE:

On site stormwater time of concentration (minutes) and peak flows (cfs) for Q10, Q25, Q50 and

Q100, for  both pre-developed (A3 to A6 Appendix A) and pos-developed conditions were

determined using Ventura County Hydrology Manual’s VCRat are shown in Appendix A (A7

through A10). 
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Since the pre-developed site consisted of seven bungalows, the undeveloped condition of 1/3

acre per acre was used with an impervious value of 20%. 

For the developed site consisting of sixty units, a condition of CONDO was used with an

impervious value of 76.3%. The results are summarized below:

    TABLE 1                        Q10                    Q25                  Q50                    Q100

       Tc      Peak Q     Tc     Peak Q    Tc     Peak Q      Tc     Peak Q

Tc UNDEVELOPED        6.43   4.34          5.57   6.62        5.03    8.70         5.01    9.37

Tc DEVELOPED               6.43   4.62          5.57   6.87        5.03    8.86         5.01    9.51 

90% of UNDEVELOPED            3.90          5.95            7.83                    8.43

POST CONSTRUCTION STORMWATER MANAGEMENT:

The Ventura County Guidelines for stormwater management require that the first 3/4 inch of

stormwater be infiltrated back into the soil, if possible, and if not, be cleaned prior to leaving the

property. Upon recent recommendations by the soils engineer it was determined infeasible to

infiltrate the stormwater due to clayey soil conditions. Additionally, due to the density of

development there is insufficient room to utilize the standard filtering systems prescribed by said

guidelines such as grass swales and vegetated filter strips. Consequently, a proprietary system has

been selected in the form of biofilter. It is required to filter to filtrate 1.5 times the standard 0.2

cfs of that portion not infiltrated (in this case 100%). Therefore the required flow (SQDF) of

AxCx0.30 where A = area of site in acres, C = the site impervious coefficient and 0.3 is the

amount of flow to be filtered. C = .95xI+c(1-I) where c = .1 and I = % impervious which is

76.3% for this site. Therefore, C=.95x.763+.1(0.763)=0.75 and SQDF = 2.47x.75x.3 = 0.556

cfs..

 Due to limited space, two biofilters will be used requiring the site runoff to be split between the

two biofilters as shown in EXHIBIT E and F. The two biofilters have a combined filtering

capacity of 0.577cfs (0.231+0.346). The site runoff will be split into two sections as shown in

EXHIBIT C with AREA1 consisting of 1.46 acres (=0.330 cfs) and AREA 2 consisting of 1.0

acres (=0.225 cfs).

In both AREAs 1 and 2, the runoff from roofs, planters and hardscape will be collected by catch

basins leading to a main drain line suspended rom the garage ceiling and underground to the

biofilters. The MWS-L-8-8-C is a curb inlet filter and will be placed at the southeast corner of

the main driveway entrance and will collect the runoff from AREA 2 and the driveway. The

MLS-L-8_12-V will be located southeasterly of the emergency driveway, accepts stormwater

from a below grade pipe and will accept the runoff from AREA 1. A catch basin will be placed at

the southeast corner of the emergency driveway to collect stormwater from the driveway and

surrounding area and connect to the inlet pipe of the biofilter. Both biofilters are designed to

internally bypass flows exceeding the filtering capacity via an outlet pipe which will connect the

City/County/State storm drain system in Everett Street and Walnut Canyon Road.

As shown on A11 of Appendix A, the Q100 developed peak flow including the 0.86 acres to the

north is 12.77 cfs, an increase of 3.26 cfs from the developed property. 80% of the increase will

be directed to the east end of the property via a pipe, southerly along the east edge of the property

to the main drain line for AREA 1. The remaining 20% will be directed similarly to the west to

the main drain line for AREA 1. This results in AREA 1 flowing 9.51x1.46/2.46 + 0.2x3.26, or

6.29 cfs (and 6.48 cfs for AREA 2). This will require a 14" drain pipe at a 1.5% slope minimum.
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Q100 DEVELOPED vs Q10 UNDEVELOPED:

The Ventura County Watershed Protection District requires new development to design a project

so that the Q100 developed stormwater runoff from the site does not exceed 90% of the Q10 

undeveloped condition. The 90% condition (see TABLE 1). In accordance with EXHIBIT G

detaining 1936 cubic feet of stormwater will be required. Detention will be accomplished using

44 inch diameter pipes installed under the lower parking levels as shown in EXHIBIT D. 

The area of a 44" pipe 75% full is 8.5 square feet, thus requiring 230 linear feet of pipe (we will

add 20% for safety = 276 lf). The detention pipes lengths will be proportioned in relation to the

biofilter filtration rates as shown on EXHIBIT D. AREA 2 will be proportioned with its

respective areas 1A and 1B resulting in 42% (116 LF), 17% (47 LF) and 41% (113 LF), for

AREAs 1A, 1B and 2, respectively.

Using the equation of minimum orifice area A=storage volume/(60.19xD^.5xT) where D is depth

of water and T is 24 hours maximum drawdown time, the minimum area is 0.164 sq. in. (.46

diameter), 0.393 sq. in. (.707 diameter), 0.381 sq. in. (.697 diameter) for Areas 1A, 1B, and 2,

respectively. Using the equation of Q= AxCxhxSQRT2g, and assuming a maximum head of 3.6

feet in the retention pipe, a maximum of 6.3 inch diameter outflow pipe is required to restrict the

flow to 3.90 cfs, a 2" pipe will be used resulting in a maximum outflow of 0.16 cfs and a

drawdown time of 4 hours. An overflow outlet will be placed at the top of the detention pipe.

Using a pipe slope of 1.5% and Q100 of 3.98, 1.66 and 3.87cfs requires a 12", 10" and 12"

diameter pipe for Areas 1A, 1B and 2, respectively. To include the runoff from the 0.86 acres

north of the property, the maximum flows will be 1.85, 4.43 and 6.48 cfs, or 14", 10" and 14", for

Areas A1, A2 and 2, respectively.

EXISTING CALLEGUAS EASEMENT:

There is a 10 foot wide water line easement running south to north between Areas 1 and 2

containing a 24 inch water line with approximately ten feet of cover. Although it is allowed to

cross the easement with paving and utilities with adequate separation between utilities and the

existing 24 inch water line, the easement must be kept from structures clear to the sky. The v-

ditch mention in th off-ste portion of this report will collect stormwater from north of the

property while the easement from the north property line to the south face of the proposed

parking garages will be left natural and or landscaped.

FEMA FLOOD HAZARD:

Per the FEMA Map No. 06111C0817E (EXHIBITS H and I), the site is with a flood zone

“AO” which indicates a 100 year flood depth of one foot. However, the City of Moorpark, in a

letter dated November 9, 2011 (a portion of which is shown in EXHIBIT J) requested a change

in the flood designation from “AO” to ”X” (which included the subject site) thus removing the

site from a 100 year flood zone. A conclusion by MRC LLC in the third and fourth paragraphs of

page 5 of said letter states that “Results of the updated analysis of the study area indicate that the

peak discharges are contained within the Walnut Canyon Channel. There is no left or right

overbank flows that breakout from the main Walnut Canyon Channel system, eliminating the

need for a left and right overbank effective HEC-RAS models. As a result, the flood plain

mapping to the east of Walnut Canyon Road has been removed...

MRC LLC proposes that the above noted changes be incorporated into Panel No. 0817E as the

100 year peak discharges are contained within the Walnut Canyon Channel system. “Since the

base flood event is contained within the channel banks we further recommend that BFE values be
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removed and a zone designation changed to Zone A. If the zone designation is changed to Zone

A. There is no need to publish BFE values on the map or to develop and publish profile panels.”

A map showing the change in flood zone designation is shown in EXHIBIT K. The attached

EXHIBIT L shows the FEMA approval of the change dated 03/01/2012 with a caveat that

FEMA will not revise the FIRM Map No. 06111C0817E at this time. EXHIBIT M shows the

FEMA revised FIRM Map Panel 0817E depicting the subject area revised from “AO” to “X”.

CONCLUSION:

The project can be built as shown on EXHIBIT A in accordance with the City of Moorpark and

County of Ventura stormwater requirements.
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EXHIBIT G

Detention Volume for Attenuating Peak Runoff from Small Developed Areas

Undeveloped Developed

100-yr 1-d Rain in 6.3 6.3

Soil Type 1 1

Land Use 3 UNIT/ACRE CONDO

CN Exhibit 14 86 93

S = 1000/CN-10 1.63 0.75

Yield in 4.70 5.48

Yield Difference in 0.78

Surface Storage 0.50

Net Yield 0.28

Impervious Area ac 1.880

Vol Increase CF- Max 

Basin Size Req'd 1936.46

Basin Vol / acre 1,030             

Volume Calculation

C:\LAND DESKTOP 2004\EVERETT\HYDROLOGY\EVERETT SCSyield-12-29-20.xls 5/18/2021



Owner
EXHIBIT H





Owner
EXHIBIT J



Sub

MR

298

Scot

bmitted by

RC LLC 

30 North 

ttsdale, A

W

Reque

y

78
th

 Way

AZ  85266

T

City o

Walnut C

est for Le

OCTOB

y

6

TSDN

f Moorp

Canyon C

etter of M

BER 18
th

,

ark

Channel

Map Revisi

2011

Prepar

City o

ion

red for: 

f Moorpaark, CA 



Summary of Report Revisions

Date Summary of Changes Notes

01/11/2012 Appendix F updated based upon coordination with 
FEMA dated January 11, 2012.  Additionally, 

Exhibit 3 and 5 were updated. 

02/21/2012 Appendix G added to TSDN documenting 
correspondence with FEMA.   
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taking into account detention basins constructed upstream of the study area, the existing condition 

peak discharges are significantly lower than those provided by Ventura County and used by Nolte in 

the effective HEC-RAS model.  A more detailed description of hydrology is included in Section 4. 

The effective hydraulic model was revised by MRC LLC using PACE hydrology and by taking into 

account a coincident peak analysis of all confluences.  The revised hydraulic model was run using a 

supercritical flow regime.  As the Nolte study did not model the confluence and junction of the two 

box culvert crossings at Casey Road, the lid function was added to correctly model the split flows 

and corresponding confluence downstream of Casey Road.  Field reconnaissance and a field survey 

were performed in order to determine the upstream inverts of the Casey Road box culverts and to 

verify their sizes.  The junction of the two box culverts was modeled according to Walnut Canyon 

Channel as-builts.  More specifically, Sheet 14 and Sheet 28 of the Walnut Canyon Channel as-builts 

by SCS identify this area.  These sheets have been included for reference in Appendix A.  

Results of the updated analysis of the study area indicate that peak discharges are contained within 

the Walnut Canyon Channel.  There is no left or right overbank flows that breakout from the main 

Walnut Canyon Channel system, eliminating the need for the left and right overbank effective HEC-

RAS models.  As a result, the floodplain mapping to the east of Walnut Canyon Road has been 

removed.  This was previously mapped by Nolte and included on Panel No. 0817E as Zone AO, 

Depth 1’.  Similarly, the floodplain mapping to the west of Walnut Canyon Channel (right overbank 

looking downstream) has been removed.  This was previously mapped by Nolte and included on 

Panel No. 0817E as Zone AO, Depth 1’. 

MRC LLC proposes that the above noted changes be incorporated onto Panel No. 0817E as the 100-

year peak discharges are contained within the Walnut Canyon Channel system.  Since the base flood 

event is contained within the channel banks we further recommend that BFE values be removed and 

the zone designation changed to Zone A.  If the zone designation is changed to Zone A, there is no 

need to publish BFE values on the map or to develop and publish the profile panels. 

2. FEMA FORMS 

Form 1 – Overview & Concurrence Form, Form 2 – Riverine Hydrology & Hydraulics Form, Form 3 – 

Riverine Structures Form, and Form 7 – Payment Information Form are included within the TSDN.  The 

forms are located in Appendix D. 

Form 1 – Overview and Concurrence Form 

The “Overview and Concurrence Form” is provided per FEMA requirements for submittals.  The basis 

for this revision request is additional/refined hydraulic analysis along with updated hydrology.  A form 

has been included for City concurrence since this project is located within the City of Moorpark.  No 

changes are proposed outside of City of Moorpark Corporate Limits. 

Form 2 – Riverine Hydrology and Hydraulics Form 

The “Riverine Hydrology and Hydraulics Form” is provided per FEMA requirements for submittals. 
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Form 3 – Riverine Structures Form 

The “Riverine Structures Form” is provided per FEMA requirements for LOMR submittals. 

Please refer to Appendix D for additional bridge information. 

3. SURVEY AND MAPPING INFORMATION 

3.1.Field Survey Information 

MRC LLC obtained the effective model and supporting documentation from Michael Baker 

Engineering Library and coordinated with Nolte Associates, Inc (Nolte).  It should be noted that 

Nolte was the author of the effective hydraulic models for Walnut Canyon Channel. 

MRC LLC made multiple site visits to Walnut Canyon Channel.  These site visits included 

verification of channel sizes and box culvert crossings at Casey Road, analyzing the flooding source, 

and walking the entire study area.

3.2.Mapping

The topographic mapping used for the purpose of this study consists of two foot contour interval 

digital mapping from the effective model.  LiDAR data was developed by Airborne1 under a 

contract with the County of Ventura and submitted to FEMA Study Contractors prior to the FIS in 

early 2000.  Subsequently, TetraTech verified the model cross sections against new topographic 

DTM of 2005 LiDAR that was used in the FLO-2D simulation for Arroyo Simi and its overland 

flows.  The mapping datum is NAVD88 for the project area. 

Additional survey information was collected at Casey Road in order to update the culvert crossings 

and analyze hydraulic capacity of the culvert system.  This survey information is included in 

Appendix E. 

4. HYDROLOGY

The effective discharges from the Flood Insurance Study were not used for this submittal.  Ventura 

County Watershed Protection District (VCWPD) provided hydrology to Nolte in a report entitled 

Calleguas Creek Watershed Hydrology Study, dated March 2003.  This study utilized a hydrologic 

model known as VCRAT.  After evaluation of hydrology used by Nolte in the effective HEC-RAS 

model, it appears that there were key over cites made in hydrologic evaluation of Walnut Canyon by 

VCWPD.   

PACE analyzed the 2003 VCWPD hydrology study and provided updates to it in 2009 for existing, 

interim and ultimate conditions.  Without getting into specific details, the 2003 VCWPD study included 

ultimate hydrologic conditions instead of existing hydrologic conditions as required with FEMA studies.  

The PACE study existing condition results were used for updating the effective HEC-RAS model for the 

study area after further considering a coincident peak analysis.  A comparison of effective hydrology 
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(2003 VCWPD) and revised hydrology (PACE) is included in Table 1.  Appendix C contains 

information form the PACE study. 

Table 1 – Comparison of Peak Discharge Values without Coincident Peak Analysis

2003 VCWPD Model 2009 PACE Model

Location Concentration Point

100 YR Peak Discharge

(cfs)

Concentration

Point

100 YR Peak Discharge

(cfs)

Study Area 1 1566B 823 5A 391

Study Area 1 1567B 900 7A 431

Study Area 1 1574BC 1368 14AB 696

Study Area 

According to FEMA Appendix A, Guidelines and Specifications, 2003, the assumption of coincident 

peaks is appropriate if all of the following conditions are met: 

The ratio of the drainage areas lies between 0.6 and 1.4; 

The arrival times of flood peaks are similar for the two combining watersheds; and 

The likelihood of both watersheds being covered by the storm being modeled is high. 

Upstream of Casey Road flows are separated into two distinct watersheds; one which contains Walnut 

Canyon Channel and a tributary watershed to the west of Walnut Canyon Channel.  The two watersheds 

confluence underneath Casey Road via box culverts and emerge (daylight) downstream of Casey Road, 

near the City Hall building.  The two watersheds are considered to be coincident as they meet the above 

noted criteria.  Using the PACE 2009 Existing Conditions Hydrology, at the confluence of the two 

watersheds the peak 100-year discharge is 696 cfs.  The 2003 VCWPD study incorrectly established the 

peak 100-year discharge at this confluence as 1,368 cfs due to the over cites indicated above. 

PACE Existing Condition hydrology was used in the revised hydraulic model up to XS 109794, at 

which point in time effective model hydrology was used to tie the study area into the effective model 

and associated DFIRM mapping. 

5. HYDRAULICS

5.1.Effective Model 

The basis for hydraulic calculations for Walnut Canyon Channel and its breakout flows were the 

following Nolte study effective HEC-RAS models: 

1.  “FEMA Ventura FIS”, filename Calleguas_Drain2.prj; 

2.  “WalnutSpillROB1”, filename WalnutSpillROB.prj; and 

3.  “110640lobspill”, filename 110640LOBspill.prj 
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7.2.Floodway Data
There is no floodway data associated with Walnut Canyon Channel.  As a result, no floodway was 

modeled.

7.3.Annotated Flood Insurance Rate Map 
The floodplain boundaries were adjusted /relocated based on the updated maps and topographic 

information from the effective study.  Exhibit 4 contains the Annotated FIRM map. 

7.4.Flood Profiles 
Flood Panels 198P and 199P were revised as a result of this study.  The revised flood profile panel(s) 

is enclosed as Exhibit 5. 
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