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SUMMARY
INTRODUCTION
This report includes preliminary hydrologic calculations performed for the design of drainage
facilities for the California Grand Villages Azusa Greens (CGVA) project in the City of Azusa, California.
The intent of this report is to provide an adequate technical study of the proposed project to support
the review process through the city’s planning department for entitlement of the project. Once the
project has received planning approval, a Final Hydrology and Hydraulics Report will be prepared in
support of the final construction document phase of the project.
The proposed project consists of approximately 4.5 acres located at the southeast corner of Sierra
Madre Avenue and North Todd Avenue. This project proposes the construction of senior living
apartments with associated parking structure, access roads, driveways, hardscape, landscape and
other various site amenities.
The primary objectives of this report are as follows:
1. Delineate the tributary drainage areas of both the existing and proposed condition.
2. Based on drainage patterns, ground slope, land use and soil type and using the Los Angeles
County Rational Method, perform hydrologic calculations of on-site drainage facilities.
3. Based on the hydrology results and physical site requirements, design the storm drainage
facilities to convey the computed design discharges.

EXISTING CONDITIONS
The site is presently a golf course with mostly vegetative cover. Elevations on the site vary from 645
feet above mean sea level (MSL) to 634 feet. Based on existing topography, about 80% of the site
drains south and west towards North Todd Avenue while the remaining 20% drains north towards
Sierra Madre Avenue. A very small portion drains onto the adjacent Rainbird property.
There are no existing underground storm drain facilities within the project area. Existing runoff
sheet flows to the surrounding street curb and gutter and surrounding properties. Runoff draining
towards N. Todd Avenue (the majority of the site) is collected and conveyed southerly via the street
curb & gutter. Flows continue south past 10th Street then appear to be diverted easterly into the
railroad R/W at the crossing. There are no offsite flows draining onto the project based on the
topographic survey. Ultimately flows discharge to the San Gabriel River located west of the project.
Soil Type 008 is the primary soil constituent at the site according to the LA County GIS Website. Soil
Type 008 is described as a “Hanford Silt Loam” in the LA County LID Manual. Silty loams generally
are composed mostly of sand and silt with low amounts of clay so in general they have moderate to
good drainage characteristics compared to clayey soils. Geotechnical test pit results confirm the high
levels of gravel, cobble and sand within the site. This results in good infiltration rates ranging from
6.3 to 7.2 inches/hr.

DRAINAGE AREA A-1 (3.0 ACRES)
The majority of the site flows southerly through the existing golf course. Flows ultimately outlet to
N. Todd Avenue approximately 200 feet south of the proposed southerly property line.
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DRAINAGE AREA A-2 (1.1 ACRES)
The second largest drainage area is in the southwest portion of the site adjacent to N. Todd Avenue.
Drainage path is similar to DA A-1.

DRAINAGE AREA B (0.3 ACRES)
The third largest drainage area is in the north portion of the site and is tributary to the catch basin
located at the SE corner of N. Todd Ave. and Sierra Madre Ave. It drains both a portion of the north
end of the project and street flows from N. Todd Avenue and Sierra Madre Avenue.

DRAINAGE AREA C (0.1 ACRES)
The smallest drainage area drains toward the adjacent Rainbird property.

SUMMARY
See Table 1 and 2 below for hydrology summary and appendices for more information.
Table 1: Existing Condition Runoff Peak Q (cfs)
Drainage Area

Area

25-year

50-year

A-1

3.0

8.6

10.5

A-2

1.1

3.6

4.5

B

0.3

1.1

1.2

C

0.1

0.3

0.4

Table 2: Existing Condition 24-hr Runoff Volume (cubic feet)
Drainage Area

Area

25-year

50-year

A-1

3.0

28,756

36,531

A-2

1.1

10,545

13,396

B

0.3

2,876

3,653

C

0.1

959

1,218

PROPOSED CONDITIONS
This project proposes to build senior living apartments with associated parking structure, access
roads, driveways, hardscape, landscape and other various site amenities. The entire project will
drain to N. Todd Avenue.
There are no underground storm drain facilities serving the existing project area so the proposed
project must outlet runoff to the existing curb and gutter to mimic the existing condition. In order to
accomplish this, the locations of the underground stormwater storage units will be used as the
overflow outlet points to N. Todd Avenue.
The proposed design is to construct parkway culverts adjacent to drop inlets connected to the
underground storage system. When the underground storage units completely fill the water surface
elevation will pond and reach the point of the parkway culvert grade at the street R/W. Based on the
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requirements of the LA County LID manual, the underground chambers are intended to completely
store and infiltrate the 85th percentile storm event (a majority of the storms we receive). Any storm
flows in excess of this amount will discharge to the street curb & gutter.
Results show that the proposed condition peak runoff rates are less than the existing condition and
therefore no detention facilities are required. The explanation for the decrease is the ground slope
across the project. The existing N-S slope across the site is approximately 1.5%. The proposed
project will have lower elevations in the north end of the site (cut) and higher elevations at the sound
end (fill) thus decreasing the overall slope across the site. By decreasing the slope across the site to
approximately 0.5%, the time of concentration (Tc) has increased and reduces rainfall intensities to
a point that it offsets any increases in runoff due to the addition of impervious areas.
As a result of the increase of site imperviousness the total runoff volume will increase but the peak
discharge rate will not. The 25-year storm-24-hour runoff volume will increase from 43,136 c.f. to
85,251 c.f. and the 50-year storm from 54,798 c.f. to 98,360 c.f. The infiltration chambers will
mitigate approximately 12,943 c.f. of this increase. It is not likely that the increase in volume from a
project this size will have any measurable impact on the downstream conveyance systems. Runoff
from the site is collected and conveyed in a series of existing concrete pipes and channels that
discharge to San Gabriel River and ultimately the Pacific Ocean at Alamitos Bay. The San Gabriel
River has been channelized below Santa Fe Dam. The channelized river has lined and unlined
portions below the dam. The unlined portions have been further engineered with a series of dams to
create spreading grounds to promote ground water recharge. The peak flow of the river below San
Gabriel Dam is approximately 47,000 cfs. Since the total volume increase from the project site
represents only a small fraction of the flow in the San Gabriel River (less than one second of flow
based on the 43,600 cubic feet of increased runoff volume) the increase in volume would also fall
under the exemption list per the LA County LID manual. For these reasons hydromodification
controls are not warranted as this should not be considered a “natural drainage system”.
While sediment from the site is not expected to increase, the underground infiltration chambers will
provide an added benefit of mitigating any minor sediment that might occur. An “isolation row” is
created within the chamber system to receive the initial storm flows. This row is intended to capture
silt, debris, trash etc. common with the first flush of any storm event.
Because the peak runoff rate has not increased there are no anticipated increases in runoff flow
velocities. The proposed project outlets to the surrounding street curb and gutter as it does in the
existing condition
A summary has been provided below.

SUMMARY
See Table 3 and 4 below for hydrology summary and appendices for more information
Table 3: Proposed Condition Runoff Peak Q (cfs)
Drainage Area

Area

25-year

50-year

A

4.5

11.1

13.3
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Table 4: Proposed Condition 24-hr Runoff Volume (cubic feet)
Drainage Area

Area

25-year

50-year

A

4.5

85,251

98,360

HYDROLOGY ANALYSIS AND METHODOLOGY
Hydrologic calculations were performed using the HYDROCALC software program provided by the
LA County Public Works Department and in accordance with the methods described in the LA County
Hydrology Manual. Because of the simple nature of the site drainage (no stream confluences, small
project area, short Time of Concentration etc.) a link-node rational method calculation is not justified.
The resulting 25-year and 50-year discharges at proposed locations are flagged on the Proposed
Hydrology Map provided herein.
The following site data is used in the HYDROCALC modeling program:

HYDROLOGIC SOIL TYPE
Soil Type 008 was used in accordance with the LA County GIS Website.

RAINFALL DATA
All precipitation data was based on the information provided on the LA County GIS Website.

RUNOFF INDEX
Pervious percentages were calculated based on the actual site plan (not standard development types)

HYDRAULICS
There are no underground storm drain pipes to be sized. Therefore, the Final Hydrology and
Hydraulics report need only require sizing calculations for any proposed parkway culverts on N.
Todd Avenue to support the design of the final construction documents. Because there are no
increases in stormwater runoff rates from the project street flow capacity calculations are not
warranted.
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Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/A1-25.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
A1
3.0
735.0
0.015
7.6
0.01
8
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

6.6728
3.1921
0.9374
0.9
8.0
8.6186
8.6186
0.6602
28756.2881

Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/A2-25.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
A2
1.1
530.0
0.02
7.6
0.01
8
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

6.6728
3.6542
0.9457
0.9
6.0
3.6177
3.6177
0.2421
10544.5366

Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/B-25.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
B
0.3
300.0
0.015
7.6
0.01
8
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

6.6728
3.9812
0.9516
0.9
5.0
1.0749
1.0749
0.066
2876.0582

Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/C-25.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
C
0.1
200.0
0.023
7.6
0.01
8
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

6.6728
3.9812
0.9516
0.9
5.0
0.3583
0.3583
0.022
958.6861

California Grand Villages Azusa Greens Preliminary Hydrology Study

50-YEAR STORM EXISTING HYDROLOGY
DRAINAGE AREAS A1, A-2, B AND C

8

Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/A1-50.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
A1
3.0
735.0
0.015
7.6
0.01
8
50-yr
0
False

Output Results
Modeled (50-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

7.6
3.8711
0.9496
0.9
7.0
10.452
10.452
0.8386
36531.1896

Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/A2-50.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
A2
1.1
530.0
0.02
7.6
0.01
8
50-yr
0
False

Output Results
Modeled (50-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

7.6
4.5344
0.9579
0.9
5.0
4.489
4.489
0.3075
13395.9403

Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/B-50.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
B
0.3
300.0
0.015
7.6
0.01
8
50-yr
0
False

Output Results
Modeled (50-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

7.6
4.5344
0.9579
0.9
5.0
1.2243
1.2243
0.0839
3653.4383

Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/C-50.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
C
0.1
200.0
0.023
7.6
0.01
8
50-yr
0
False

Output Results
Modeled (50-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

7.6
4.5344
0.9579
0.9
5.0
0.4081
0.4081
0.028
1217.8128
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Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/A-25 (PROPOSED).pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
A
4.5
980.0
0.005
7.6
0.78
8
25-yr
0
False

Output Results
Modeled (25-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

6.6728
2.7484
0.9251
0.9
11.0
11.1308
11.1308
1.9571
85251.8261
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Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/H&H/Calcs/HydroCalc/A-50 (PROPOSED).pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
50-yr Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
A
4.5
980.0
0.005
7.6
0.78
8
50-yr
0
False

Output Results
Modeled (50-yr) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

7.6
3.2737
0.9388
0.9
10.0
13.2583
13.2583
2.258
98359.8279
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SUMMARY
INTRODUCTION
The California Grand Villages Azusa Greens (CGVA) project is located in the City of Azusa in the
County of Los Angeles on approximately 4.5 acres at the southeast corner of N. Todd Avenue and
Sierra Madre Avenue. The project proposes the redevelopment of a portion of the existing Azusa
Greens County Club Golf Course for the construction of senior living apartments with associated
parking structure, access roads, driveways, hardscape, landscape and other various site amenities.

PROJECT TYPE
The proposed project is considered a “Designated Project” as it disturbs more than one acre of area
and adds more than 10,000 square feet of impervious surface area. It also falls under this description
as it meets the requirements of a “Redevelopment Project”.

SITE ASSESSMENT AND DESIGN CONSIDERATION
The existing and proposed site conditions are discussed above. The proposed project is an infill
project with developed areas surrounding it. The attached LID map indicates proposed points of
discharge and BMP locations.
The choice of stormwater quality control measures for the project are determined by a number of
factors. The primary factor is the drainage quality of soil. If the existing soils are of adequate quality
to provide infiltration the project must consider this as the primary treatment. Testing performed
by the project geotechnical engineer (CAL WEST GEOTECHNICAL) indicate soil conditions are
favorable for infiltration with a suggested design rate of approximately 6.3 in/hr. General design
guidelines require keeping infiltration facilities a minimum of 15 feet from proposed structures.
Therefore, the most favorable location for such facilities are underneath the main entry drive isle.
Rainwater harvesting was considered but is not feasible given the small area of landscaping
compared to the building.
There are no Significant Ecological Areas (SEA’s) at the site. The site and all the surrounding
properties are developed.
The main design principals for the proposed development is to mimic as close as possible the existing
drainage pattern of the site. Based on the hydrology report prepared separately there is no increase
in peak stormwater runoff rates when comparing the existing and proposed site conditions.
There are no natural areas at or surrounding the size that would require protection.
Given the type and size of project, there is limited opportunity to minimize the site impervious area
other than to maximize the amount of landscaping surrounding the building. Pervious pavements
may be considered during final design.
The project site is a developed golf course and the existing hydrology consists of sheet flows with
1%-3% grades. There are no “natural drainage courses” to protect.
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SOURCE CONTROL MEASURES
Based on Table 5-1 of the LA County LID Manual, the source control measures required to be
implemented to the maximum extent possible are Storm Drain Message and Signage (S1) and
Landscape and Irrigation Practices (S8).
(S1): Runoff from the project will be collected in either concrete grated drop inlet structures (general
in the paved areas) or landscape atrium drains. Stenciling will be provided on all of the concrete
grated drop inlets however the landscape atrium drains cannot be stenciled. The existing catch basin
at the southeast corner of N. Todd Ave. and Sierra Madre Ave. will be stenciled (City of Azusa must
approve this).
(S8) The landscape architect will utilize drought-tolerant plants to the maximum extent possible.
Reclaimed water is not available for this area.

STORMWATER QUALITY DESIGN VOLUME CALCULATION
Calculation of the stormwater quality design volume (SWQDv) is provided herein. The County of LA
LID manual general uses the larger of the following two (2) storm events to determine the SWQDv:
* The 0.75-inch, 24-hour rain event; or
* The 85th percentile, 24-hour rain event as determined in the Los Angeles County 85th percentile
precipitation isohyetal map
Based on the isohyetal maps, the site lies within a 1.1-inch rain event area. Since it is larger than
the 0.75-inch event it was used in the calculations.
Using the HydroCalc program provided by the County of Los Angeles, the stormwater quality
volume can be calculated. Table 1 below outlines the results of the calculations for the tributary
area being treated by the volume-based infiltration treatment devices. Refer to the LID map for
further information. Refer to appendices for hydrograph output results.
Table 1: Stormwater Quality Design Volume (SWQDv)
Subarea

Area
(acres)

%imp

Soil
Type

Length
(ft)

Slope
(ft/ft)

Isohyet
(in.)

Intensity
(in./hr)

Cu

Cd

SWQDv
(cf)

A

4.5

0.78

008

980

0.005

1.1

0.24

0.23

0.75

12,943

STORMWATER QUALITY CONTROL MEASURES
The LA County LID manual addresses both proprietary and non-proprietary stormwater quality
control measures to meet treatment requirements. They are categorized into the following types:
1. Retention-based
2. Biofiltration
3. Vegetation-based
4. Treatment-based
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Implementation of the non-proprietary measures outlined in these options is not feasible mainly
due to the space-limited constraint of the project.
Therefore, because the non-proprietary methods outlined above are not feasible, a proprietary
underground storage and infiltration system is proposed. The LID manual allows for the use of
proprietary treatment control devices (Appendix T-6).
The device proposed is the Stormtech Infiltration Unit. The Stormtech system is widely used and
recognized as a quality product. There are other types of similar systems on the market that
achieve the same purpose (to store and infiltrate stormwater).
The Stormtech system is characterized by a perforated arch shaped plastic chamber with an open
bottom to allow for natural infiltration. The chambers are placed on a minimum 6” thick bed of
crushed aggregate stone and then backfilled above with the same type of stone. Perforations in the
chamber allow water to move throughout the entire system equally. The total volume of available
storage is made up of both the void of the chamber itself and the voids in the surrounding
aggregate. The amount of storage is specified by the manufacturer based on the type of system
being used. The system is rated for vehicular loading.
A diversion manhole is used to ensure the “first flush” flows go into a single row of chambers. This
is known as the “Isolator Row”. Only this row is wrapped in geo-fabric and is where inspection
ports are installed to monitor debris/sediment buildup (see maintenance plan section).
For this preliminary report, we have assumed the SC-740 system will be used. The SC-740
chambers are approximately 7.5 feet long, 4.3 feet wide and 2.5 feet high. Each chamber provides a
total of 74.9 cubic feet of storage assuming the minimum 6” stone above, below and between
chambers. Therefore, the total estimated number of chambers needed is:
12,943 cubic feet of storage / 74.9 cubic feet of storage per chamber = 172 chambers
Technical specifications for this product have been provided herein.

CONCLUSION
Based on the information contained herein the proposed project can meet the requirements of the
LA County LID Manual developed to comply with the National Pollution Discharge Elimination
System (NPDES) Municipal Separate Storm Sewer System (MS4) Permit-California Regional Water
Quality Control Board- Los Angeles Region-Order No. R4-2012-0175. The tested infiltration rates at
the project site are sufficient enough to provide the highest level of treatment (retention/natural
infiltration). Based on the current site plan there is adequate space to construct an infiltration
system large enough to meet the calculated SWQDv discussed herein.

MAINTENANCE PLAN
Stormtech provides an Operations and Maintenance Manual for their products. It essentially
involves accessing the diversion manhole and using a Jet-Vac process to loosen and remove any
debris or sediment. A copy of the manual has been provided herein. Note that if another type of
system is used in the Final WQMP an updated O&M manual will need to be prepared.
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APPENDIX A – HYDROCALC SOFTWARE RESULTS
85th PERCENTILE STORM-PROPOSED CONDITION
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Peak Flow Hydrologic Analysis
File location: N:/20.003.000/DLV/REPORTS/WQMP/HYDROCALC-85TH PERCENTILE.pdf
Version: HydroCalc 1.0.2

Input Parameters
Project Name
Subarea ID
Area (ac)
Flow Path Length (ft)
Flow Path Slope (vft/hft)
85th Percentile Rainfall Depth (in)
Percent Impervious
Soil Type
Design Storm Frequency
Fire Factor
LID

CGVA
A
4.5
980.0
0.005
1.1
0.78
8
85th percentile storm
0
True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in)
Peak Intensity (in/hr)
Undeveloped Runoff Coefficient (Cu)
Developed Runoff Coefficient (Cd)
Time of Concentration (min)
Clear Peak Flow Rate (cfs)
Burned Peak Flow Rate (cfs)
24-Hr Clear Runoff Volume (ac-ft)
24-Hr Clear Runoff Volume (cu-ft)

1.1
0.2387
0.23
0.7526
43.0
0.8085
0.8085
0.2971
12943.4747
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Save Valuable Land and
Protect Water Resources

A division of

Isolator® Row O&M Manual
®

StormTech Chamber System for Stormwater Management

1.0 The Isolator® Row
1.1 INTRODUCTION
An important component of any Stormwater Pollution
Prevention Plan is inspection and maintenance. The
StormTech Isolator Row is a patented technique to
inexpensively enhance Total Suspended Solids (TSS)
removal and provide easy access for inspection and
maintenance.

The Isolator Row is typically designed to capture the
“first flush” and offers the versatility to be sized on a volume basis or flow rate basis. An upstream manhole not
only provides access to the Isolator Row but typically
includes a high flow weir such that storm water flowrates
or volumes that exceed the capacity of the Isolator Row
overtop the over flow weir and discharge through a
manifold to the other chambers.
The Isolator Row may also be part of a treatment train.
By treating storm water prior to entry into the chamber
system, the service life can be extended and pollutants
such as hydrocarbons can be captured. Pre-treatment
best management practices can be as simple as deep
sump catch basins, oil-water separators or can be innovative storm water treatment devices. The design of
the treatment train and selection of pretreatment devices
by the design engineer is often driven by regulatory
requirements. Whether pretreatment is used or not, the
Isolator Row is recommended by StormTech as an
effective means to minimize maintenance requirements
and maintenance costs.

Looking down the Isolator Row from the manhole opening, woven
geotextile is shown between the chamber and stone base.

1.2 THE ISOLATOR ROW
The Isolator Row is a row of StormTech chambers, either
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC4500 models, that is surrounded with filter fabric and connected to a closely located manhole for easy access. The
fabric-wrapped chambers provide for settling and filtration of sediment as storm water rises in the Isolator Row
and ultimately passes through the filter fabric. The open
bottom chambers and perforated sidewalls (SC-310, SC310-3 and SC-740 models) allow storm water to flow both
vertically and horizontally out of the chambers.
Sediments are captured in the Isolator Row protecting
the storage areas of the adjacent stone and chambers
from sediment accumulation.
Two different fabrics are used for the Isolator Row. A
woven geotextile fabric is placed between the stone
and the Isolator Row chambers. The tough geotextile
provides a media for storm water filtration and provides
a durable surface for maintenance operations. It is also
designed to prevent scour of the underlying stone and
remain intact during high pressure jetting. A non-woven
fabric is placed over the chambers to provide a filter
media for flows passing through the perforations in the
sidewall of the chamber. The non-woven fabric is not
required over the DC-780, MC-3500 or MC-4500 models
as these chambers do not have perforated side walls.

Note: See the StormTech Design Manual for detailed
information on designing inlets for a StormTech system,
including the Isolator Row.
StormTech Isolator Row with Overflow Spillway
(not to scale)
OPTIONAL
PRE-TREATMENT

STORMTECH
ISOLATOR ROW

MANHOLE
WITH
OVERFLOW
WEIR

ECCENTRIC
HEADER

OPTIONAL
ACCESS

STORMTECH CHAMBERS

2 Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information.

2.0 Isolator Row Inspection/Maintenance
2.1 INSPECTION
The frequency of Inspection and Maintenance varies
by location. A routine inspection schedule needs to be
established for each individual location based upon site
specific variables. The type of land use (i.e. industrial,
commercial, residential), anticipated pollutant load, percent imperviousness, climate, etc. all play a critical role
in determining the actual frequency of inspection and
maintenance practices.
At a minimum, StormTech recommends annual inspections. Initially, the Isolator Row should be inspected every
6 months for the first year of operation. For subsequent
years, the inspection should be adjusted based upon
previous observation of sediment deposition.
The Isolator Row incorporates a combination of standard
manhole(s) and strategically located inspection ports
(as needed). The inspection ports allow for easy access
to the system from the surface, eliminating the need to
perform a confined space entry for inspection purposes.
If upon visual inspection it is found that sediment has
accumulated, a stadia rod should be inserted to determine the depth of sediment. When the average depth
of sediment exceeds 3 inches throughout the length of
the Isolator Row, clean-out should be performed.

2.2 MAINTENANCE
The Isolator Row was designed to reduce the cost of
periodic maintenance. By “isolating” sediments to just
one row, costs are dramatically reduced by eliminating
the need to clean out each row of the entire storage
bed. If inspection indicates the potential need for maintenance, access is provided via a manhole(s) located
on the end(s) of the row for cleanout. If entry into the
manhole is required, please follow local and OSHA rules
for a confined space entries.

Examples of culvert cleaning nozzles appropriate for Isolator Row
maintenance. (These are not StormTech products.)
Maintenance is accomplished with the JetVac process.
The JetVac process utilizes a high pressure water nozzle to propel itself down the Isolator Row while scouring
and suspending sediments. As the nozzle is retrieved,
the captured pollutants are flushed back into the manhole for vacuuming. Most sewer and pipe maintenance
companies have vacuum/JetVac combination vehicles.
Selection of an appropriate JetVac nozzle will improve
maintenance efficiency. Fixed nozzles designed for culverts or large diameter pipe cleaning are preferable.
Rear facing jets with an effective spread of at least 45”
are best. Most JetVac reels have 400 feet of hose allowing maintenance of an Isolator Row up to 50 chambers
long. The JetVac process shall only be performed on
StormTech Isolator Rows that have AASHTO class 1
woven geotextile (as specified by StormTech) over
their angular base stone.

StormTech Isolator Row (not to scale)

NOTE: NON-WOVEN FABRIC IS ONLY REQUIRED OVER THE INLET PIPE CONNECTION INTO THE END CAP FOR DC-780, MC-3500 AND
MC-4500 CHAMBER MODELS AND IS NOT REQUIRED OVER THE ENTIRE ISOLATOR ROW.
Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 3

3.0 Isolator Row Step By Step Maintenance Procedures
Step 1) Inspect Isolator Row for sediment
StormTech Isolator Row (not to scale)
A) Inspection ports (if present)
1) A)
1) B)
2
i. Remove lid from floor box frame
ii. Remove cap from inspection riser
iii. Using a flashlight and stadia rod,
measure depth of sediment and
record results on maintenance log.
iv. If sediment is at, or above, 3 inch
depth proceed to Step 2. If not
4
proceed to step 3.
B) All Isolator Rows
i. Remove cover from manhole at
upstream end of Isolator Row
ii. Using a flashlight, inspect down Isolator Row through outlet pipe
1. Mirrors on poles or cameras may be used to avoid a confined space entry
2. Follow OSHA regulations for confined space entry if entering manhole
iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches) proceed to Step 2.
If not proceed to Step 3.
Step 2) Clean out Isolator Row using the JetVac process
A) A fixed culvert cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
B) Apply multiple passes of JetVac until backflush water is clean
C) Vacuum manhole sump as required
Step 3) Replace all caps, lids and covers, record observations and actions
Step 4) Inspect & clean catch basins and manholes upstream of the StormTech system
Sample Maintenance Log

Date

Stadia Rod Readings
Fixed point
Fixed point
to chamber
to top of
bottom (1)
sediment (2)

3/15/01
9/24/01
6/20/03

6.3 ft.

7/7/03

6.3 ft.

none
6.2
5.8

Sediment
Depth
(1) - (2)

0.1 ft.
0.5 ft.
0

Observations/Actions

Inspector

New installation. Fixed point is Cl frame at grade
Some grit felt
Mucky feel, debris visible in manhole and in
Isolator row, maintenance due
System jetted and vacuumed

djm
sm
rv

Detention • Retention • Water Quality

A division of
70 Inwood Road, Suite 3 Rocky Hill Connecticut 06067
860.529.8188 888.892.2694 fax 866.328.8401 www.stormtech.com
ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
Advanced Drainage Systems, the ADS logo, and the green stripe are registered trademarks of Advanced Drainage Systems.
Stormtech® and the Isolator® Row are registered trademarks of StormTech, Inc.
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APPENDIX C – MAINTENANCE COVENANT & AGREEMENT
(TO BE PROVIDED WITH FINAL WQMP)
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APPENDIX D – INFILTRATION TESTING RESULTS
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CGVA Partners, LLC

December 16, 2016
Project No. 5692

Four wells to the north of the subject site, all within 1 mile radius, show historic highest groundwater
elevations that are between 2 feet and 42 feet below the ground surface. Most available data indicate
that the historic highest groundwater is within 2 and 8 feet of the ground surface to the north. These
wells that show shallow historic highest groundwater elevations have ground surface elevations that
are approximately 30-45 feet above the subject site elevation. Well no. 4275F has a similar ground
surface elevation to subject site, and indicates historic groundwater elevation at 42 feet below the
ground surface. Even though the distance between these wells are approximately 0.2-0.3 miles
(1000-1500 feet) and the expected subsurface materials are sand and gravel, which are considered
highly permeable, the significant difference in historic groundwater elevations between these wells
is not explained. Further, there are number of quarry related developments to the north of the subject
site, including a siltation pond. Based on the potential of existing developments affecting the
groundwater elevation within the wells, and groundwater elevation patterns observed in the
monitoring data plots, these four wells are not considered to be good indicators of possible
groundwater elevation at the site.
The historic highest groundwater elevation contours in the Seismic Hazard Zone map indicates the
historic highest groundwater elevation at the site to be between 10 feet and 30 feet. This conclusion
is consistent with data from two wells east of the subject site.
Based on the above, it is the opinion of the office that the assumption of historic highest groundwater
elevation at 22 feet below ground surface at the subject site is justified for geotechnical engineering
analysis.
LABORATORY TESTING AND ANALYSIS
Laboratory tests were performed on bulk and relatively undisturbed ring samples considered
representative of the earth materials encountered during our subsurface exploration. These tests
were performed to measure the pertinent index and engineering properties of the underlying earth
materials. After a visual classification in the field, samples were returned to the laboratory where a
testing program was established.
In-situ moisture content and dry weight for samples were developed in accordance with ASTM D2937. Shear strength characteristics were assessed from results of direct shear tests on relative,
undisturbed and remolded samples compacted to 92% of maximum dry density. Classification tests
consist of maximum density-optimum moisture content, per ASTM D-1557 and expansion index per
ASTM D-4829. An explanation of the laboratory testing procedures along with the laboratory test
results, are included in Appendix C.
FILED TESTING – INFILTRATION RATE
Double ring infiltration tests were conducted in accordance with ASTM D 3385, in the vicinity of
Test Pits Itp-1 through Itp-4. The following table summarizes the results of the double ring
infiltration tests:
Table 4. INFILTRATION RATE
Infiltration rate
Test pit
(in/hr.)
Itp-1
6.8
Itp-2
7.2
Itp-3
6.3
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