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Project Description 
 

This project consists of the expansion of the existing Starlight Cinema, located at 1211 Valley 

View Street in the city of Garden Grove.  The site is located southwest of the Chapman Avenue 

and Valley View Street Intersection. The project site is bounded by commercial properties to 

the north and east and residential areas to the south and west.  A vicinity map is provided in 

Exhibit 1.   

 

The 2.15 acre parcel is the third phase of redevelopment in the West Grove Shopping Center.  

Proposed work for this phase includes tenant improvements to the existing bowling alley, 

construction of new restaurant space, and reconfiguration of the parking lot including revised 

pedestrian and vehicular paths of travel.   

 

Site Condition Assessment 
 

The project site is currently a developed shopping center almost entirely made up of 

impervious surface.  The site slopes to the south and the east. The site is located within the 

Santa Ana Watershed. 

 

Existing Hydrology 

The existing site is 2.15 acres which consists of 99% impervious area.  Runoff predominantly 

leaves the site via sheet flow.  The northern part of the site sheet flows to Valley View Street 

and continues south along the roadway before reaching a catch basin that discharges to a 

concrete channel that flows to Bolsa Chica Channel.  The southern portion of the site sheet 

flows to a valley gutter where it discharges to the alley and continues west to a trench drain 

located in a residential area.  Refer to Exhibit 2 for existing conditions map.   

Per Geotechnical Investigation prepared by Terracon Consultants, Inc., dated June 5, 2017, the 

subsurface soils of the site consisted of predominantly very soft to medium stiff lean clay with 

variable amounts of sand to the maximum depth of 51.5 feet.  Groundwater was encountered 

between the depths of 5 and 7 feet.   

 

Proposed Hydrology 

The post development drainage is similar to the pre development drainage.  There are two 

drainage management areas (DMAs) and runoff flows in the southern and eastern direction in 

both the pre and post condition.  Runoff in the existing condition sheet flows to the road, 

however in developed condition, flow is collected and conveyed through storm drain to a 

modular wetland system before discharging through a parkway drain.  DMA 1 is along Valley 

View street and will discharge to the street before entering a catch basin south of the site along 

Valley View Street.  DMA 2 discharges to the alley where it flows along the alley gutter west 

before entering a trench drain near the adjacent community.  Hydrology Calculations can be 

found in Appendix A.   



 

Stormwater Design Volume Calculations 

The stormwater quality design volumes (DVC), uses the 2 year 1 hour rainfall intensity 

determined by exhibits found in the Orange County Technical Guidance Document (TGD).  

Calculations for the design flow rate for each drainage management area (DMA) was calculated 

using the North Orange County modified rational method provided in the TGD.  Refer to Exhibit 

4 for map.  The summary of the calculations is shown in the following Table 1: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stormwater Quality Control Measures 

 
Low Impact Development (LID) Best Management Practices (BMPs) are required to reduce 

pollutants in stormwater discharges.  LID BMPs for this project are treating the full design 

capture volume (DCV).   

 

To meet North Orange County WQMP requirements the project proposes to implement the 

following in each DMA: 

 

• BioClean Modular Wetland to treat stormwater runoff.  The unit is sized based on the 

treatment flow calculated per Orange County modified rational method in Worksheet D 

of the Technical Guidance Document (TGD).  Refer to the project specific P-WQMP for 

further calculations.   

•  The mitigated flow will be discharged via a pump system out onto Valley View Street for 

DMA-1 and the southern Alley for DMA-2.  The mitigated flow will discharge through a 

parkway drain at a low velocity.   

•  The internal bypass system is sized for the 50 year peak flow rate, and will also 

discharge to Valley View Street for DMA-1 and the southern Alley for DMA-2.   

 

 

 

 

Table 1: Peak Flow and DCV Summary Table 

Area ID Drainage 

Area (ac) 

Impervious 

Area 

DCV 

(cf) 

85th % 

Storm Peak 

Flow (cfs) 

50 Year 

Peak Flow 

Rate (cfs) 

DMA-1 1.19 1.02 2730 0.23 1.17 

DMA-2 0.96 0.86 2286 0.19 0.98 



 

Table 2 below displays the permanent, structural BMP device to be used onsite: 

Table 2: Stormwater Quality Control Measures 

Area ID Proposed System Manufacturer ID Number 

Treatment 

Flow Rate    

(cfs) 

Bypass Flow 

Rate (cfs) 

DMA-1 
BioClean Modular 

Wetland 
MWS-L-8-12-5’-4.5”V 0.25 1.28 

DMA-2 
BioClean Modular 

Wetland 
MWS-L-8-8-7’-4”V 0.21 1.08 

 

Hydromodification Requirements 

 
Post development runoff volume for the 2-year, 24 hour storm does not exceed that of the pre-

development condition by more than 5%; therefore HCOCs do not exist.  Due to the addition of 

pervious planters and the use of storm drain systems to collect runoff, time of concentration 

has increased and runoff volume has decreased from pre to post conditions.  Calculations are 

provided in Attachment A.   

 

Existing Vs. Proposed Imperviousness 

The table below provides a comparison of the site pervious and impervious conditions prior to 

and following construction.   

 

Table 3: Existing Area Impervious Vs. Pervious 

 Area       

(acres) 

Pervious 

(acres) 

Impervious 

(acres) 

Impervious       

(%) 

Existing 2.15 0.01 2.14 99% 

Proposed 2.15 0.27 1.88 87% 

 
The site map depicting site boundaries, drainage patterns and Storm Water Quality Control 

BMP’s is provided in Exhibit 3 – Proposed Conditions.  

 

Storm Drain Sizing 

 
The largest drainage area was used to establish the size of the pipe network.  The 50-year peak 

flow from DMA-1 was used to calculate required pipe diameter of 8 inches.  Flowmaster results 

can be found in Appendix A.   



 

Exhibit 1 – Vicinity Map 
 

 

 

Site Address: 

12111 Valley View Street 

Garden Grove CA, 93535 

 

 

 

 



 

Exhibit 2 – Existing Conditions 
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Exhibit 3 – Proposed Conditions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

Attachment A – Hydrology/ Hydraulics Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DMA AREA (AC)
IMPERVIOUS 

(AC)

IMPERVIOUS 

RATIO
C

2-YEAR, 24 HR 

RAINFALL (in)

Runoff 

Volume (CF)

1 0.67 0.66 0.99 0.89 2.13 4611

2 1.48 1.48 1.00 0.9 2.13 10299

TOTAL 14909

DMA AREA (AC)
IMPERVIOUS 

(AC)

IMPERVIOUS 

RATIO
C

2-YEAR, 24 HR 

RAINFALL (in)

Runoff 

Volume (CF)

1 1.19 1.02 0.86 0.79 2.13 7269

2 0.96 0.86 0.90 0.82 2.13 6087

TOTAL 13355

V2 

(post/pre)
0.90

POST-DEVELOPED CONDITION

PRE-DEVELOPED CONDITION

HCOC Calculation 

Hydromodification Control Design Not Required

Post developement runoff volume for the 2-year, 24 hour storm does not 

exceed that of the pre-developement condition by more than 5%; 

therefore HCOCs do not exist.  Due to the addition of pervious planters 

and the use of storm drain systems to collect runoff, time of 

concentration has increased, and runoff volume has decreased from pre 

Formulas

V=C*d*A*43560* 1/12



DMA AREA (AC)
IMPERVIOUS 

(AC)
C

24 Hour, 85th Percentile 

Rainfall  (in)
QDESIGN (CFS) DCV (CF)

1 1.19 1.02 0.79 0.8 0.2 2730

2 0.96 0.86 0.82 0.8 0.24 2286

TOTAL 0.44 5016

LID DESIGN SUMMARY

Formulas

V=C*d*A*43560* 1/12

C from TGD worksheet D



Circular Pipe (Pipe Sizing.fm8)
Diameter

(in)
Normal Depth

(in)
Channel Slope

(ft/ft)
Roughness 
Coefficient

Friction MethodLabel

8.06.30.0060.010Manning FormulaCircular Pipe - 1

Percent Full
(%)

Critical Depth
(in)

Hydraulic Radius
(in)

Wetted 
Perimeter

(ft)

Flow Area
(ft²)

Discharge
(cfs)

78.76.22.41.50.31.17

Flow TypeDischarge Full
(cfs)

Maximum 
Discharge

(cfs)

Velocity Head
(ft)

Velocity
(ft/s)

Critical Slope
(ft/ft)

Subcritical1.221.310.253.970.006
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