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Owner/Developer 
Approval and Certification 

of the 
Low Impact Development (LID) Plan 

 
 
Project Name: TTM 84401, Redondo Beach 
 
Project Number: Tentative Tract 84401 

APN 7505-010-015, 7505-010-035, 7505-010-036 
  
Project Address: 122-126 N. Pacific Coast Highway 
   Redondo Beach, CA 90278 
 
 

 
This Preliminary Low Impact Development (LID) Plan for the TTM 84401, Redondo 
Beach project has been prepared for City Ventures Homebuilding, LLC by C&V 
Consulting, Inc.  It is intended to comply with the requirements of the City of Redondo 
Beach’s Conditions of Approval. 
 
The undersigned is authorized to approve implementation of provisions of this plan as 
appropriate and will strive to have the plan carried out by successors consistent with the 
County of Los Angeles LID Manual and the intent of the NPDES storm water 
requirements. 
 
"I certify under penalty of law that this document and all attachments were prepared 
under my jurisdiction or supervision in accordance with a system designed to assure 
that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system or those persons 
directly responsible for gathering the information, to the best of my knowledge and 
belief, the information submitted is true, accurate, and complete.  I am aware that there 
are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations.” 

 
 
 
 
 

Owner/Developer Signature     Date 
 
Patrick Chien, Manager       (949) 258-7542 

Owner/Developer’s Name and Title    Telephone Number 
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Section 200 
 
A. Contact Information/List of Responsible Parties 
 
The property contact information is: 
 

Patrick Chien 
Tel: (949) 258-7542 

City Ventures Homebuilding, LLC 
3121 Michelson Drive, Suite 150 

Irvine, CA 92612 
 
The property owner shall have primary responsibility and significant authority for the 
implementation, maintenance, and inspection of the property BMPs.  Duties of the 
Owner include but are not limited to: 
 

• Implementing all elements of the LID, including but not limited to: 
o Implementation of prompt and effective erosion and sediment control 

measures 
o Implementing all non-storm water management, and materials and waste 

management activities, such as: monitoring, discharges, general site 
clean-up; vehicle and equipment cleaning, spill control; good construction 
housekeeping to ensure that no materials other than storm water are 
discharged which may have an adverse effect on receiving waters or 
storm drain systems, etc. 

• Pre-storm inspections 

• Storm event inspections 

• Post-storm inspections 

• Routine inspections as described in the LID  

• Ensuring elimination of all unauthorized discharges 

• The Owner shall be assigned authority to mobilize crews in order to make 
immediate repairs to the control measures. 

• Coordinate all of the necessary corrections/repairs are made immediately, and 
that the project complies with the LID at all times. 

• Managing and report any Illicit Connections or Illegal Discharges. 
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Section 300 
 
A. References 
The following documents are made a part of this LID by reference: 
 

• Project plans and specifications for the City of Redondo Beach to support the 
TTM 84401, Redondo Beach project, prepared by C&V Consulting, Inc., 9830 
Irvine Center Drive, Irvine, Ca 92618 

 

• County of Los Angeles Department of Public Works, Low Impact Development 
Standards Manual dated February 2014 

 

• State Water Resources Control Board (SWRCB) National Pollutant Discharge 
Elimination System (NPDES) General Permit for Storm Water Discharges 
Associated with Construction and Land Disturbance Activities, Order No. 2009-
0009-DWQ, NPDES No. CAS000002 dated July 1, 2010 

 

• California Stormwater BMP Handbook – Construction, January 2009. 
 

• California Stormwater BMP Handbook – New Development and Redevelopment, 
January 2003. 
 

• Los Angeles County Municipal Stormwater/ NPDES Permit Order R4-2012-0175 
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Section 400 – Body of LID 
 
A. Objectives 
 
This Low Impact Development (LID) Plan has four main objectives: 
 
1) Identify all pollutant sources, including sources of sediment that may affect the 

quality of storm water discharges associated with daily use / activity (storm water 
discharges) from the property site. 

2) Identify non-storm water discharges. 
3) Identify, construct, implement and maintain Best Management Practices (BMPs) to 

reduce or eliminate pollutants in storm water discharges and authorized non-storm 
water discharges from the property site. 

4) Develop a maintenance schedule for BMPs designed to reduce or eliminate 
pollutants. 

 
B. Project Background and Description 
 
The proposed project is located at 122-126 N. Pacific Coast Highway in the City of 
Redondo Beach, County of Los Angeles, and it is comprised of approximately 1.56 net 
acres. The site consists of two parcels on either side of Central Court. Parcel 1 is bound 
on the north by Vincent Street, on the west by Pacific Coast Highway, on the east by 
Central Court and on the south by single family residential. Parcel 2 is bound on the 
north and east by single family residential, on the west by Central Court, and on the 
south by a Church.  
 
City Ventures Homebuilding, LLC is proposing the construction of six (6) buildings with 
35 units with 2- and 3- bedroom layouts. One private drive aisle will provide access to 
Parcel 1 and Central Court is proposed to provide access to the building along the 
eastern property line of Parcel 1. Parcel 2 will be accessed through Central Court and 
will consist of shared parking and a community garden. Both parcels will have guest 
parking areas, sidewalks, and landscaped areas.  
 
Parcel 1 is occupied by 3 existing buildings that serve as facilities for the Sant James 
Group. There is an existing parking lot with a driveway entrance and exit from Central 
Court. There is an adjacent playground facility for the Sant James Preschool in the 
northeast corner of the existing parking lot. There is an existing retaining wall on the 
western and northern property lines and existing chain link fences around the parking lot 
and other facilities within the project site.  Parcel 2 is currently a paved parking lot.  
 
 
C. Vicinity Map 
 
The site is located at 122-126 Pacific Coast Highway in the City of Redondo Beach, 
County of Los Angeles. Parcel 1 is located on the east side of Pacific Coast Highway 
and it is bounded by Vincent Street to the north, Central Court to the east, and single 
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family residential to the south. Parcel 2 is located on the east side of Central Court and 
is bounded by single family residential to the north and east, and a church to the south.  
 
Please refer to Figures 1 & 2 for Vicinity and Location maps. 
 
D. Existing Site Drainage Condition 
 
The entirety of the project site is relatively flat, but the elevations of the surrounding 
streets are significantly lower. There is an open space area in the northwest corner that 
is on a lower elevation compared to the rest of the property site. The grade gets steeper 
along the hillside located along the western property line adjacent to North Pacific Coast  
highway. Based on the ALTA/ Topographic Survey prepared by C&V Consulting, Inc.  
dated February 14, 2023, the site elevation ranges from approximately 80 feet above 
sea level (msl) in the northwest corner to approximately 100 feet at the highest point 
near the northernmost driveway entrance in Central Court.  
  
The project site appears to sheet flow in the northwest direction towards Vincent Street  
and North Pacific Coast Highway. There appears to be a high point for Central Court  
near the entrance into the existing project site. North of the driveway entrance, Central  
Court appears to sheet flow in the northwest direction towards Vincent Street. South of  
the driveway entrance, Central Court appears to sheet flow in the southeast direction 
towards Emerald Street. The existing elevations are higher northeast of Central Court  
compared to the elevations of the project site. Vincent Street appears to sheet flow in 
the southwesterly direction and North Pacific Coast Highway appears to sheet flow in 
the northwesterly direction towards the intersection. The existing surface of Vincent 
Street is steeper compared to the existing surface of North Pacific Highway. 
 
The existing site is graded so storm water drains to Vincent Street and North Pacific  
Coast Highway over the surface or through existing storm drain inlets that curb core and  
direct the runoff to the streets. Runoff from Central Court will drain over the surface to  
Vincent Street or Emerald Street. Runoff will run along the existing gutters along the site 
frontage and will converge at the North Pacific Coast Highway and Vincent Street 
Intersection; Runoff will continue to flow along Vincent Street in the westerly direction. 
 
According to the Los Angeles County Storm Drain System GIS, the nearest downstream  
catch basin is located south of Vincent Street near the Vincent Street and Broadway  
Avenue Intersection; approximately 540’ away from the project site. This catch basin  
connects to another catch basin east of Broadway Avenue before connecting to a 48” 
Los Angeles County Flood Control District (LACFCD) maintained reinforced concrete 
pipe (RCP) that confluences with the 69” RCP Vincent Street Drain into a 78” RCP 
storm drain pipe. The runoff continues to flow in the northwest direction and then wraps 
into Beryl Street and continues to flow in the southwest direction until it ultimately 
discharges into the Pacific Ocean. The site is in the South Santa Monica Bay 
Watershed according to the Los Angeles County Low Impact Development Standards 
Manual.  
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Water bodies to which site runoff is tributary to are listed on the most current 303(d) list 
for the following:  

• Santa Monica Bay 
o Mercury 
o Arsenic 
o PCBs (TMDL) 
o Trash (TMDL) 
o DDT (Sediment) (TMDL) 
o Chlordane  
o Toxicity  
o PAHs (Polycyclic Aromatic Hydrocarbons) 
o Selenium 
o Nickel 
o Nitrogen 
o ammonia  
o Lead 
o Zinc 
o Cadmium  
o Silver 
o Chromium  
o Copper 

 
Surface runoff from the site drains through only engineered facilities to the Pacific 
Ocean, therefore Hydromodification Control requirements are not applicable for this 
project. 
 
E. Proposed Site Drainage Conditions 
 
The proposed project consists of six (6) multi-family residential buildings consisting of 
35 attached condominiums. The proposed 1.56-acre site will include private drive aisles, 
private garages, sidewalks, guest parking, and associated landscaping and open space 
areas. The proposed site consists of one Drainage Management Area (DMA). The 
proposed drainage will sheet flow overland towards localized sumps equipped with 
catch basins which will convey stormwater to proposed Dual-Chamber Maxwell Plus 
Drywell systems. The drywell systems are designed to infiltrate the entire Storm Water 
Quality Design Volume (SWQDV) produced by the DMA over a drawdown time of 72 
hours. A Proposed storm drain detention pipe will also provide enough static storage to 
retain 100% of the SWQDV. During larger storm events and when the drywell system 
and detention pipe are at capacity, stormwater will overflow out of the catch basins and 
into the right-of-way via proposed parkway culverts, following the historic drainage 
pattern. 
 
Refer to Figure 3, Preliminary DMA Exhibit for additional information.  
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F. LID Project Types, Characteristics, & Activities 
 
Per the Los Angeles Department of Public Works (LACDPW), Low Impact Development 
Standards Manual, dated February 2014, the proposed project is classified as a 
“Designated Project.” A “Designated Project” is defined by the LACDPW as follows: 

“Redevelopment projects, which are developments that result in creation or 
addition or replacement of either: (1) 5,000 square feet or more of impervious 
surface on a site that was previously developed as described in the above 
bullets; or (2) 10,000 square feet or more of impervious surface area on a site 
that was previous developed as a single family home.” 

 
 
G. Pollutant Source Identification and BMP Selection 
 
The following is a list of materials to be used in the daily construction activities at the 
project site, which will potentially contribute to pollutants, other than sediment, to storm 
water runoff.  Control Practices for each activity are identified below: 
 

• Vehicle fluids, including oil, grease, petroleum, and coolants from personal 
vehicles 

• Landscaping materials and wastes (topsoil, plant materials, herbicides, fertilizers, 
mulch, pesticides) 

• General trash debris and litter 

• Pet waste (bacteria/ fecal coliforms) 
 
The Best Management Practices (BMPs) that have been selected for implementation on 
this project are detailed in the following sections. 
 
H. Source Control BMPs 
 
Project proponents shall implement Site Design concepts that achieve each of the 
following: 
 

• Minimize Urban Runoff 

• Minimize Impervious Footprint 

• Conserve Natural Areas 

• Minimize Directly Connected Impervious Areas (DCIAs) 
 
Table-1 identifies the source control and treatment BMPs and how each is implemented 
to achieve each Site Design concept. BMP fact sheets are provided by the LACDPW 
Low Impact Development Standards Manual and the California Stormwater Quality 
Association.  
 
Table-1: Source Control BMPs 
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BMP 
BMP 
DESCRIPTION 

CHECK ONE IF NOT 
APPLICABLE, 
STATE BRIEF 

REASON INCLUDED? 
NOT 

APPLICABLE 

 
Non-Structural 
Source Control 
BMPs: 

   

 

Education for 
Leasers’, 
Operators,  
Occupants, or 
Employees 

X   

 
Activity Restrictions 
(CC&Rs) 

X   

S-8 
Landscape 
Irrigation Practices 

X   

SD-32 
Common Area Litter 
Control 

 X 
No proposed 
trash enclosures. 

SE-7 
Street Sweeping 
Private Streets and 
Parking Lots 

X   

 
Drainage Facility 
Inspection and 
Maintenance 

X   

 
Structural Source 
Control BMPs: 

   

S-1 
Storm Drain 
Message and 
Signage 

X   

S-8 
Landscape 
Irrigation Practices 

X   

SD-11 
Roof Runoff 
Controls 

X   

 
Protect Slopes and 
Channels 

 X 
No proposed 
slopes and 
channels. 

S-6 

Outdoor 
Vehicle/Equipment/ 
Accessory Washing 
Area 

 X 

Car Wash Racks 
are not permitted 
within the 
proposed 
development – 
Not Applicable. 

 
Proper Site 
Design: 

   

S-7 
Fuel and 
Maintenance Area 

 X No Fueling Areas 

SD-33 
Air/Water Supply 
Area Drainage 

 X 
No Air/Water 
Supply 

S-3 
Outdoor Trash 
Storage and Waste 
Handling Area 

 X 
No proposed 
trash enclosures 

S-4 
Outdoor Loading/ 
Unloading Dock 
Area  

 X Not Applicable 
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BMP 
BMP 
DESCRIPTION 

CHECK ONE IF NOT 
APPLICABLE, 
STATE BRIEF 

REASON INCLUDED? 
NOT 

APPLICABLE 

S-5 

Outdoor 
Vehicle/Equipment 
Repair/Maintenance 
Area 

 X 
No Maintenance 
Bays 

S-6 

Outdoor 
Vehicle/Equipment/ 
Accessory Washing 
Area 

 X No Wash Areas 

S-2 
Outdoor Material 
Storage Area 

 X 
No Material 
Storage 

SD-36 
Outdoor Work 
Areas or 
Processing Areas 

 X No Work Areas 

 

Provide Wash 
Water Controls for 
Food Preparation 
Areas 

 X 
No Food Prep 
Areas 

 
Non-Structural Measures 
Non-structural BMPs are generally managerial, educational, inspection and/ or 
maintenance oriented.  These items consist of educating employees and occupants, 
developing, and implementing HOA guidelines, implementing BMPs and enforcing Code 
requirements.  Non-structural BMPs used for this project are summarized below: 
 
Education for Employees and Occupants 
Practical informational materials will be provided to homeowners, HOA and employees 
on general good housekeeping practices that contribute to protection of storm water 
quality.  Among other things, these materials will describe the use of chemicals 
(including household type) that should be limited to the property, with no discharge of 
specified wastes via hosing or other direct discharge to gutters, catch basins and storm 
drains.   Initially, the Owner will provide these materials. Thereafter, such materials will 
be available through the HOA education program. 
 
This program must be maintained, enforced, and updated periodically by the HOA. 
Educational materials including, but not limited to, the materials included in the 
Appendix F of this plan will be made available to the employees and contractors of the 
HOA. 
 
Activity Restrictions 
Activities on this site will be limited to activities related to residential living. The project’s 
Conditions, Covenants, and Restrictions (CC&Rs) will outline the activities that are 
restricted on the property. Such activities related to the LID include car washing, car 
maintenance and disposal of used motor fluids, pet waste cleanup, and trash container 
areas. 
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Efficient Landscape System & Landscape Maintenance 
Management programs will be designed and established by the HOA, who will maintain 
the common areas within the project site.  These programs will include how to mitigate 
the potential dangers of fertilizer and pesticide usage (refer to the Maintenance and 
Frequency Table).  Ongoing maintenance will be consistent with the State of California 
Model- Water Efficient Landscape Ordinance.  Fertilizer and pesticide usage shall be 
consistent with County Management Guidelines for use of Fertilizers and Pesticides.   
 
Common Area Litter Control  
The HOA will be required to implement trash management and litter control procedures 
in the common areas aimed at reducing pollution of drainage water. The HOA may also 
contract with their landscape maintenance firm to provide this service during regularly 
scheduled maintenance, which should consist of litter patrol, emptying of trash 
receptacles in common areas, and noting trash disposal violations and reporting the 
violations to the HOA for remediation. 
 
Street Sweeping in Private Streets and Parking Lots  
The HOA shall have all streets and parking lots swept on a weekly basis.  This 
procedure will be intensified around October 15th of each year prior to and throughout 
rain storm period. 
 
Drainage Facility Inspection & Maintenance 
The HOA will be responsible for implementing each of the BMPs detailed in this plan.  
The HOA will also be responsible for cleaning and maintaining the BMPs on a regular 
basis.  Refer to Appendix G for the Operation and Maintenance Plan. Refer to Appendix 
C for site specific drainage BMP information. 
 
Storm Drain Stenciling/ Signage 
Phrase "No Dumping – Drains to Ocean" or equally effective phrase to be stenciled on 
catch basins to alert the public to the destination of pollutants discharged into storm 
water.  This stenciling will be inspected and re-stenciled on a periodic basis by the HOA.  
Refer to Table 4 for maintenance frequency.   
 
Landscape & Irrigation System Design 
As part of the design of all common area landscape irrigation shall employ water 
conservation principals, including, but not limited to, such provisions as water sensors, 
programmable irrigation times (for short cycles), etc. will be used.  Such common areas 
will be maintained by the HOA. 
 
Roof Runoff Controls 
All roof runoff will be collected and directed to splash blocks then on to grass or 
landscaping before discharge to an area drain system. The area drain system will be 
directed to the treatment system on site. 
 
Title 22 CC&R Compliance 
The HOA will comply with this Regulation as part of the development’s CC&Rs.  CC&Rs 
will be prepared as a separate document and reviewed by the City’s Attorney. 
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Uniform Fire Code Implementation 
The HOA will comply with this Code as part of the development’s CC&Rs.  CC&Rs will 
be prepared as a separate document and reviewed by the City’s Attorney. 
 
Employee Training 
A training program will be established as it would apply to future employees, 
contractors, and homeowners of the HOA to inform and train in maintenance activities 
regarding the impact of dumping oil, paints, solvents, or other potentially harmful 
chemicals into storm drains; the proper use of fertilizers and pesticides in landscaping 
maintenance practices; and the impacts of littering and improper water disposal. 
 
The HOA (or a hired firm) will conduct the training program which will include targeted 
training sessions with specific construction disciplines (landscaping, concrete finishers, 
painters, etc.). See Appendix F for examples of educational materials that will be 
provided to the Employees. 
 
The project’s CC&Rs will include provisions for future employee training programs 
conducted on a yearly based prior to the rainy season. 
 
I. Structural BMPs 
Structural BMPs shall be installed by the developer, through the construction and 
development of the project, for instance; landscaping and irrigation systems shall be 
designed by licensed landscape architects and installed by qualified contractors to 
specifications and standards of the City of Redondo Beach.  The structural BMPs used 
for this project are summarized below: 
 
Expected pollutants associated with this development include vehicle discharge fluids, 
landscaping materials and waste, litter, and pet waste.  To mitigate these pollutants, the 
structural best management practices summarized in Table-2 are proposed. 
 
Table-2:  Design BMPs 

BMP TECHNIQUE INCLUDED? BRIEF DESCRIPTION OF METHOD 

YES YES 

SD-10 Minimize 
Impervious 
Area/Maximize 
Permeability (C-
Factor Reduction) 

X  We have incorporated landscape areas 
wherever possible within the project site.  
See Appendix B for details. 

Minimize Directly 
Connected 
Impervious Areas 
(DCIAs) (C-Factor 
Reduction) 

X  We minimize DCIAs by limiting sidewalks 
and parking areas to the minimum 
necessary for proper use. Stepping 
stones are used in areas with minimal 
foot traffic. 
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BMP TECHNIQUE INCLUDED? BRIEF DESCRIPTION OF METHOD 

YES YES 

Create Reduced 
or “Zero 
Discharge” Areas 
(Runoff Volume 
Reduction) 

X  The entire SWQDv will be retained onsite 
through infiltration. 

 
Table-3:  Treatment BMPs 

BMP 
 

NAME 
 

INCLUDED? IF NOT APPLICABLE, 
PROVIDE BRIEF REASON YES NO 

VEG-1 Green Roof  X  

VEG-2 
Stormwater 
Planter 

 X  

VEG-3 Tree-Well Filter  X  

VEG-4 Vegetated Swale  X Space not available for BMP 

VEG-5 
Vegetated Filter 
Strip 

 X Space not available for BMP 

MP-40 Media Filter  X Alternative BMP selected 

MP-52 Drain Inserts X  
Oldcastle Flogard Catch Basin Insert 
Filters will be utilized at each proposed 
catch basin 

T-1 Sand Filter  X Space not available for BMP 

T-2 
Constructed 
Wetland 

 X This is not a wetland area/ development.   

T-3 
Extended 
Detention Basin 

 X Space not available for BMP 

T-4 Wet Pond  X This is not a wetland area/ development 

T-5 
Permeable 
Pavement with 
an Underdrain 

 X This is not a wetland area/ development.   

T-6 
Proprietary 
Treatment 
Control Measures 

 X Space not available for BMP 

RET-1 Bioretention  X  

RET-2 Infiltration Basin  X Alternative BMP utilized 

RET-3 Infiltration Trench  X Alternative BMP utilized 

RET-4 Dry-Well X  
Maxwell Plus Drywell systems will be 
utilized onsite to infiltrate the SWQDV. 
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RET-5 

Permeable 
Pavement 
without an 
Underdrain 

 X 

Space not available for BMP, Infiltration 
has been determined infeasible – Refer to 
Appendix H for site percolation testing 
results. 

TC-40 Media Filter  X Alternative BMP utilized 

BIO-1 Biofiltration  X Alternative BMP utilized 

  

Drainage 
Management 
Area (DMA) 

Size 
(ac) 

Storm Water 
Quality Design 

Volume 
(SWQDv) 

(cf) 

System 
Detention 
Capacity 

(cf) 

Treatment 
Capacity 

over 72 hrs (cf) 

1 1.56 3,294 3,337 7,017 

Total 1.56 3,294 3,337 7,017 

 
The proposed Lot One will generate a Storm Water Quality Design Volume (SWQDv) of 
approximately 3,294 cubic feet. Stormwater runoff will be collected and conveyed to a 
proposed Maxwell Plus Drywell system working in conjunction with proposed detention 
storm drain pipe that have a detention capacity of 3,337 cf and provide approximately 
7,017 cf of infiltrated volume over 72 hours. The Infiltration/ Detention System as 
designed will provide more than enough treatment and storage capacity for the site.  
 
The proposed Maxwell Plus Drywell systems will be installed within the proposed 
private drive aisle (refer to Figure 3). Drainage from roof tops and landscape areas will 
be collected through area drains and piped to the proposed storm drain line which will 
convey low flows to the proposed infiltration systems. Runoff is filtered and treated 
through engineered soil media, and all catch basins will be equipped with Oldcastle 
Flogard Catch Basin Insert Filters for pretreatment of pollutants of concern.  
 
Biofiltration 
The project does not propose biofiltration because the entire SWQDv will be retained 
onsite and will infiltrate within 72 hours.  
 
Catch Basin Inspection 
The HOA will maintain the drainage systems, including catch basins and culverts. The 
HOA is required to have catch basins inspected and, if necessary, cleaned prior to the 
storm season, no later than October 15th each year or prior to the first 24-hour storm 
event, whichever occurs first.  These duties may be contracted out to the landscape 
maintenance firm hired by the HOA.  Please see Appendix E for maintenance program.  
Refer to Appendix G for the Operation and Maintenance Plan. 
 
Runoff-Minimizing Landscape Design  
As part of the design of all common area landscape areas, similar planting material with 
similar water requirements will be used in order to reduce excess irrigation runoff and 
promote surface filtration.  Such common areas will be maintained by the HOA. 
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Community Car Wash Racks 
No community car wash rack or area will be provided, therefore, washing of vehicles by 
residents on the property will not be allow per the CC&Rs. 
 
Wash Water Controls for Food Preparation Areas 
A sign will be posted indicating that discharge of wash water to the municipal storm 
drain system is prohibited. All wash water should be disposed of to the sanitary sewer 
system. Restrictions will be enforced per the CC&Rs. 
 
Self-Contained Washing 
Self-contained washing of vehicles by residents or owners on the property will not be 
allowed per the CC&Rs. 
 
Outdoor Material Storage Areas 
Outdoor material storage areas refer to storage areas or storage facilities solely for the 
storage of materials. Improper storage of materials outdoors may provide an opportunity 
for toxic compounds, oil and grease, heavy metals, nutrients, suspended solids, and 
other pollutants to enter the storm water conveyance system. Outdoor Storage by 
residents or owners on the property will not be allowed per the CC&Rs. 
 
J. BMP Maintenance, Inspection, and Repair 
 
Inspections will be conducted as follows: 
 

• Annually and prior to the start of the rainy season 

• Every (1) month during rainy season 

• At any other time(s) or intervals of time specified in the contract documents 
 
Repairs and/ or maintenance procedures shall be carried out at the soonest possible 
time. 
 
K. Inspection, Maintenance, and Responsibility for BMPs 
 
Table-4 and Table-5 show the lists of the post-construction BMPs (routine non-structural 
and structural), the required ongoing maintenance, the inspection and maintenance 
frequency, the inspection criteria, and the entity or party responsible for implementation, 
maintenance, and/or inspection. 
 
Table-4:  Non-Structural BMP Maintenance Responsibility/Frequency Matrix 
 

BMP RESPONSIBILITY FREQUENCY 

Homeowner/ 
Business owner 
Education, Activity 
Restrictions 

HOA will provide 
educational materials. 
Those materials and 

responsibilities must be 
passed onto subsequent 

property owners. 

Continuous. CC&Rs to be provided to 
homeowners at the time they purchase 
the property and updates provided by 
the HOA as they occur. 
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BMP RESPONSIBILITY FREQUENCY 

Common Area 
Landscape 
Management 

HOA will appoint a 
landscape maintenance 

contractor 

Monthly during regular maintenance 
and use with management guidelines 
for use of fertilizers and pesticides. 

Parking Areas 
and Drives 
Management 

HOA will appoint a  
landscape maintenance 

contractor 

The Drives Aisles are to be swept on a 
routine scheduled basis to facilitate the 
pickup of trash and debris (plant or 
otherwise) and to remove excessive 
oil, grease and build-up. During 
sweeping, debris is to be removed 
from the parking areas and drives and 
then scrubbed and rinsed.  This 
sweeping schedule will be at a 
minimum occurrence of once a week 
and as necessary to rid / reduce active 
pollutants from the pavement areas.  
This maintenance requirement will be 
listed in the Convent, Conditions and 
Restrictions (CC&Rs) of this project.  
These CC&Rs will be recorded to the 
property at the County Recorder’s 
Office and be included on the final 
Title report of these properties. 

Litter Control by 
Sweeping 

HOA will appoint a 
landscape maintenance 

contractor. 

Weekly inspection of trash receptacles 
to ensure that lids are closed and pick 
up any excess trash on the ground, 
noting trash disposal violations to the 
HOA for remediation. 

Employee 
Training 

HOA will appoint a 
landscape contractor after 

construction. 

Monthly for maintenance personnel 
and employees to include the 
educational materials contained in the 
approved LID. 

Common Area 
Catch Basin 
Inspection & 
Cleaning 

HOA will appoint a 
landscape maintenance 
contractor for common 
areas and storm drain 

facilities. 

Inspect basins once a month.  Clean 
debris and silt in bottom of catch 
basins as needed.  Intensified on or 
about October 15th each year or prior 
to the first 24-hour storm event, 
whichever occurs first.  
Refer to Appendix E. 

 
Table-5:  Structural BMP Maintenance Responsibility/ Frequency Matrix 
 

BMP RESPONSIBILITY FREQUENCY 

Common Area 
Efficient 
Irrigation 

HOA will appoint a 
landscape 

contractor after 
construction 

Once a week, in conjunction with maintenance 
activities. Verify that runoff minimizing landscape 
design continues to function by checking that water 
sensors are functioning properly, that irrigation 
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BMP RESPONSIBILITY FREQUENCY 

heads are adjusted properly to eliminate overspray 
to hardscape areas, and to verify that irrigation 
timing and cycle lengths are adjusted in accordance 
with water demands, given time of year, weather 
and day or night time temperatures. 

Common Area 
Runoff Efficient 
Landscape 
Design 

HOA will appoint a 
landscaping 
contractor 

Once a week in conjunction with maintenance 
activities and prior to finalizing any replanting 
schemes. Verify that plants continue to be grouped 
according to similar water requirements in order to 
reduce excess irrigation runoff. 

Oldcastle 
Flogard Catch 
Basin Insert 
Filters 

HOA 

Inspection three times per year, at minimum or per 
manufacturer’s specifications.  Replacement of filter 
once per year, prior to start of rainy season (October 
1st).  Repair and/ or replacement of components as 
needed.  Clean and remove all debris within basins 
at least once per month.  

Maxwell Plus 
Drywell Systems 

HOA 

HOA to provide maintenance of drywell systems as 
suggested by the manufacturer. Remove trash 
debris, sediment accumulation and any standing 
water within chambers after storm events. Regular 
maintenance once per week and month inspection 
to determine deficiencies and/ or damage.  

ADS Detention 
Piping 

HOA 

HOA to conduct regular inspections and schedule 
cleanings. Inspections should occur at least once 
per year and after major rain events. Cleanings 
should be conducted at the inspector’s discretion. 

 
L. Operation/Maintenance Funding after Project Completion 
 
The post-construction BMPs as described above will be funded and maintained by:  
 

Patrick Chien 
Tel: (949) 258-7542 

City Ventures Homebuilding, LLC 
3121 Michelson Drive, Suite 150 

Irvine, CA 92612 
 
Maintenance and requirements of the maintenance for the properties will be listed in the 
Convent, Conditions and Restrictions (CC&Rs) of this project and will be the 
responsibility of the property owner at all times.  These CC&Rs will be recorded to the 
property at the County Recorder’s Office and be included on the Title report of these 
properties. 
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Figure -1:  
Project Vicinity Map 
 
 



VICINITY MAP
NTS



 Preliminary LID 
TTM 84401, Redondo Beach 

 

 
  

Figure -2:  
Project Location Map 
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Figure -3:  
Preliminary DMA Exhibit 
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Figure -4: 
Impaired Waters 
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Appendix A: 
Volume and Flow Rate Calculations & Hydrologic Report 
Per the Geotechnical Investigation Report dated June 15, 2023, the percolation test results 
yielded infiltration rates of 5.1 inches/hour and 7.7 inches/hour for the site. For conservative 
purposes, 5.1 inches/hour was utilized for infiltration sizing calculations for both DMAs. After 
applying a minimum Factor of Safety of 3, the infiltration rate to be used for design is 1.7 
inches/hour. 
 
DMA 1 
Infiltration Calculations: 
A = 1.56 ac 
% Imp = 85% 
V85th Percentile = 3,075 cf  
V0.75 inch = 3,294 cf  
 
One Dual Drywell Chamber Systems: 

1. 20’ Primary Settling Chamber at 4’ diameter 
2. 20’ Overflow Chamber at 4’ diameter and 15’ Drywell at 6’ diameter (effective depth = 

35’) 
 
VSettling = π(22)(20) = 251 cf 
VOverflow = π(22)(20) = 251 cf 
VDrywell = π(32)(15) = 170 cf, where void ratio, n is 0.40 
 
ƩStorage Volume per Drywell System = 251 cf +251 cf +170 cf = 672 cf 
 
Infiltration Chamber Depth, d (ft) = 15’ 
VINFILTRATED-72 hrs = (Infiltration Surface Area, sf)(Kdesign, in/hr)(T, hr)(1ft/ 12in)  
 Where T = 72 hour drawdown time 
 
VINFILTRATED-72 hrs = (1 ft/ 12 in)(1.7 in/hr)(688 sf)(72 hrs) = 7,017 cf > SWQDV = 3,294 cf  
 
Storage Calculations: 
Required Amount of Storage in Detention Pipe = SWQDV-Drywell System Storage 
VStorage = 3,294 – 672 = 2,622 cf 
 
170 lf of 60” HDPE pipe 
Detention Pipes = π(2.52)(160) = 3,337 cf > 2,622 cf 
 
 
 
 
Refer to Geotechnical Investigation Report dated June 15, 2023, located within Appendix H of 
this report for percolation results. 
 
Refer to Appendix B of this report for additional BMP information. 
 
 
 



Peak Flow Hydrologic Analysis
File location: C:/Users/smcmasters/OneDrive - C & V Consulting/Desktop/CVEN 167 - A1_0.75-in.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN 167
Subarea ID A1_0.75-in
Area (ac) 1.564
Flow Path Length (ft) 550.0
Flow Path Slope (vft/hft) 0.01
0.75-inch Rainfall Depth (in) 0.75
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 0.75 inch storm
Fire Factor 0
LID True

Output Results
Modeled (0.75 inch storm) Rainfall Depth (in) 0.75
Peak Intensity (in/hr) 0.1843
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.78
Time of Concentration (min) 33.0
Clear Peak Flow Rate (cfs) 0.2249
Burned Peak Flow Rate (cfs) 0.2249
24-Hr Clear Runoff Volume (ac-ft) 0.0756
24-Hr Clear Runoff Volume (cu-ft) 3293.8298



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/LID/Preliminary/_Appendix A - Calculations/CVEN 167 - A1_85th.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN 167
Subarea ID A1_85th
Area (ac) 1.564
Flow Path Length (ft) 550.0
Flow Path Slope (vft/hft) 0.01
85th Percentile Rainfall Depth (in) 0.7
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 85th percentile storm
Fire Factor 0
LID True

Output Results
Modeled (85th percentile storm) Rainfall Depth (in) 0.7
Peak Intensity (in/hr) 0.1673
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.78
Time of Concentration (min) 35.0
Clear Peak Flow Rate (cfs) 0.2041
Burned Peak Flow Rate (cfs) 0.2041
24-Hr Clear Runoff Volume (ac-ft) 0.0706
24-Hr Clear Runoff Volume (cu-ft) 3074.2466
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Appendix B: 
Site BMPs 
 
 



County of Los Angeles D-1 February 2014

S-1: Storm Drain Message and Signage

Purpose

Waste material dumped into storm drain inlets can adversely impact surface and ground
waters. In fact, any material discharged into the storm drain system has the potential to
significantly impact downstream receiving waters. Storm drain messages have become
a popular method of alerting and reminding the public about the effects of and the
prohibitions against waste disposal into the storm drain system. The signs are typically
stenciled or affixed near the storm drain inlet or catch basin. The message simply
informs the public that dumping of wastes into storm drain inlets is prohibited and/or that
the drain ultimately discharges into receiving waters.

General Guidance

 The signs must be placed so they are easily visible to the public.

 Be aware that signs placed on sidewalk will be worn by foot traffic.

Design Specifications

 Signs with language and/or graphical icons that prohibit illegal dumping, must be
posted at designated public access points along channels and streams within the
project area. Consult with Los Angeles County Department of Public Works
(LACDPW) staff to determine specific signage requirements for channels and
streams.

 Storm drain message markers, placards, concrete stamps, or stenciled
language/icons (e.g., “No Dumping – Drains to the Ocean”) are required at all
storm drain inlets and catch basins within the project area to discourage illegal or
inadvertent dumping. Signs should be placed in clear sight facing anyone
approaching the storm drain inlet or catch basin from either side (see Figure D-1
and Figure D-2). LACDPW staff should be contacted to determine specific
requirements for types of signs and methods of application. A stencil can be
purchased for a nominal fee from LACDPW Building and Safety Office by calling
(626) 458-3171. All storm drain inlet and catch basin locations must be identified
on the project site map.

Maintenance Requirements

Legibility and visibility of markers and signs should be maintained (e.g., signs should be
repainted or replaced as necessary). If required by LACDPW, the owner/operator or
homeowner’s association shall enter into a maintenance agreement with the agency or
record a deed restriction upon the property title to maintain the legibility of placards and
signs.



S-1: Storm Drain Message and Signage

County of Los Angeles D-2 February 2014

Figure D-1. Storm Drain Message Location – Curb Type Inlet

Figure D-2. Storm Drain Message Location – Catch Basin/Area Type Inlet

CONCRETE
PERIMETER



County of Los Angeles D-8 February 2014

S-3: Outdoor Trash Storage and Waste Handling Area

Purpose

Stormwater runoff from areas where trash is stored or handled can be polluted. Loose
trash and debris can be easily transported by water or wind into nearby storm drain
inlets, channels, and/or receiving waters. Waste handling operations (i.e., dumpsters,
litter control, waste piles) may be sources of stormwater pollution.

Design Specifications

Wastes from commercial and industrial sites are typically hauled away for disposal by
either public or commercial carriers that may have design or access requirements for
waste storage areas. Design specifications for waste handling areas are regulated by
local building and fire codes and by current County ordinances and zoning
requirements. The design specifications, listed below in Table D-3, are
recommendations and are not intended to conflict with requirements established by the
waste hauler. The design specifications are intended to enhance local codes and
ordinances while addressing stormwater runoff concerns. The waste hauler should be
contacted prior to the design of trash storage and collection areas to determine
established and accepted guidelines for designing trash collection areas. All hazardous
waste must be handled in accordance with the legal requirements established in Title 22
of the California Code of Regulations. Conflicts or issues should be discussed with
LACDPW staff.

Table D-3. Design Specifications for Outdoor Trash Storage and Waste Handling Area

Design Feature Design Specifications

Surfacing  Construct/pave outdoor trash storage and waste handling area with
Portland cement concrete or an equivalent impervious surface.

Screens/Covers  Install a screen or wall around trash storage area to prevent off-site
transport of loose trash.

 Use lined bins or dumpsters to reduce leaking of liquid wastes.

 Use waterproof lids on bins/dumpsters or provide a roof to cover storage
area enclosure (LACDPW discretion) to prevent precipitation from
entering containers.

Grading/Drainage  Berm and/or grade waste handling area to prevent stormwater run-on.

 Locate waste handling area at least 35 feet from storm drains.

 Divert drainage from adjoining roofs and pavement away from adjacent
trash storage areas.

Signs  Post signs on all dumpsters and/or inside enclosures prohibiting disposal
of liquids and hazardous materials in accordance with any waste disposal
ordinance.



S-3: Outdoor Trash Storage and Waste Handling Area

County of Los Angeles D-9 February 2014

Accumulated Water

Stormwater runoff, non-stormwater runoff, and spills will accumulate in containment
areas and sumps with impervious surfaces. Contaminated accumulated water must be
disposed of in accordance with applicable laws and regulations, and cannot be
discharged directly to the storm drain or sanitary sewer system without appropriate
permitting. Contact LACDPW (1-888-CLEAN-LA) for information regarding discharge of
contaminated accumulated water.

Maintenance Requirements

The integrity of structural elements that are subject to damage (e.g., screens, covers,
signs) must be maintained by the owner/operator as required by local codes and
ordinances. Outdoor trash storage and waste handling areas must be checked
periodically to ensure containment of accumulated water and prevention of stormwater
run-on. Maintenance agreements between LACDPW and the owner/operator may be
required. Failure to properly maintain building and property may subject the property
owner to citation.



County of Los Angeles D-19 February 2014

S-8: Landscape Irrigation Practices

Purpose

Irrigation runoff provides a pathway for pollutants (i.e., nutrients, bacteria, organics,
sediment) to enter the storm drain system. By effectively irrigating, less runoff is
produced resulting in less potential for pollutants to enter the storm drain system.

General Guidance

 Do not allow irrigation runoff from the landscaped area to drain directly to storm
drain system.

 Minimize use of fertilizer, pesticides, and herbicides on landscaped areas.

 Plan sites with sufficient landscaped area and dispersal capacity (e.g., ability to
receive irrigation water without generating runoff).

 Consult a landscape professional regarding appropriate plants, fertilizer,
mulching applications, and irrigation requirements (if any) to ensure healthy
vegetation growth.

Design Specifications

 Choose plants that minimize the need for fertilizer and pesticides.

 Group plants with similar water requirements and water accordingly.

 Use mulch to minimize evaporation and erosion.

 Include a vegetative boundary around project site to act as a filter.

 Design the irrigation system to only water areas that need it.

 Install an approved subsurface drip, pop-up, or other irrigation system.1 The
irrigation system should employ effective energy dissipation and uniform flow
spreading methods to prevent erosion and facilitate efficient dispersion.

 Install rain sensors to shut off the irrigation system during and after storm events.

 Include pressure sensors to shut off flow-through system in case of sudden
pressure drop. A sudden pressure drop may indicate a broken irrigation head or
water line.

 If the hydraulic conductivity in the soil is not sufficient for the necessary water
application rate, implement soil amendments to avoid potential geotechnical
hazards (i.e., liquefaction, landslide, collapsible soils, and expansive soils).

1
If alternative distribution systems (e.g., spray irrigation) are approved, the County will establish

guidelines to implement these new systems.



S-8: Landscape Irrigation Practices

County of Los Angeles D-20 February 2014

 For sites located on or within 50 feet of a steep slope (15% or greater), do not
irrigate landscape within three days of a storm event to avoid potential
geotechnical instability.2

 Implement Integrated Pest Management practices.

For additional guidelines and requirements, refer to the Los Angeles County
Department of Health Services.

Maintenance Requirements

Maintain irrigation areas to remove trash and debris and loose vegetation. Rehabilitate
areas of bare soil. If a rain or pressure sensor is installed, it should be checked
periodically to ensure proper function. Inspect and maintain irrigation equipment and
components to ensure proper functionality. Clean equipment as necessary to prevent
algae growth and vector breeding. Maintenance agreements between LACDPW and
the owner/operator may be required. Failure to properly maintain building and property
may subject the property owner to citation.

2
As determined by the City of Los Angeles, Building and Safety Division
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Appendix C: 
Maxwell Plus Drywell System 
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The MaxWell

®

 Plus Drainage System Detail And Specifications

1. MANHOLE CONE - MODIFIED FLAT BOTTOM.

2. STABILIZED BACKFILL - TWO-SACK SLURRY MIX.

3. BOLTED RING & GRATE/COVER - DIAMETER AS SHOWN.  CLEAN CAST IRON WITH WORDING

"STORM WATER ONLY" IN RAISED LETTERS.  BOLTED IN 2 LOCATIONS AND SECURED TO CONE

WITH MORTAR.  RIM ELEVATION ±0.02' OF PLANS.

4. GRADED BASIN OR PAVING (BY OTHERS).

5. COMPACTED BASE MATERIAL (BY OTHERS).

6. PUREFLO®/ DEBRIS SHIELD - ROLLED 16 GA. STEEL X 24" LENGTH WITH VENTED ANTI-SIPHON

AND INTERNAL .265" MAX. SWO FLATTENED EXPANDED STEEL SCREEN X 12" LENGTH.  FUSION

BONDED EPOXY COATED.

7. PRE-CAST LINER - 4000 PSI CONCRETE 48" ID. X 54" OD.  CENTER IN HOLE AND ALIGN SECTIONS

TO MAXIMIZE BEARING SURFACE.

8. MIN. 6' Ø DRILLED SHAFT.

9. SUPPORT BRACKET - FORMED 12 GA. STEEL.  FUSION BONDED EPOXY COATED.

10. OVERFLOW PIPE - SCH. 40 PVC MATED TO DRAINAGE PIPE AT BASE SEAL.

11. DRAINAGE PIPE - ADS HIGHWAY GRADE WITH TRI-A COUPLER.  SUSPEND PIPE DURING BACKFILL

OPERATIONS TO PREVENT BUCKLING OR BREAKAGE.  DIAMETER AS NOTED.

12. BASE SEAL - GEOTEXTILE OR CONCRETE SLURRY.

13. ROCK - WASHED, SIZED BETWEEN 3/8" AND 1-1/2" TO BEST COMPLEMENT SOIL CONDITIONS.

14. FLOFAST®/ DRAINAGE SCREEN - SCH. 40 PVC 0.120" SLOTTED WELL SCREEN WITH 32 SLOTS PER

ROW/FT.  DIAMETER VARIES 120" OVERALL LENGTH WITH TRI-B COUPLER.

15. MIN. 4' Ø SHAFT - DRILLED TO MAINTAIN PERMEABILITY OF DRAINAGE SOILS.

16. FABRIC SEAL - U.V. RESISTANT GEOTEXTILE - TO BE REMOVED BY CUSTOMER AT PROJECT

COMPLETION.

17. ABSORBENT - HYDROPHOBIC PETROCHEMICAL SPONGE.  MIN. 128 OZ. CAPACITY.  TYPICAL, TWO

(2) PER CHAMBER.

18. CONNECTOR PIPE - 4" Ø SCH. 40 PVC .

19. VENTED ANTI-SIPHON INTAKE WITH FLOW REGULATOR.

20. INTAKE SCREEN - 4" Ø SCH. 40 PVC 0.120" MODIFIED SLOTTED WELL SCREEN WITH 32 SLOTS PER

ROW/FT.  48" OVERALL LENGTH WITH TRI-C END CAP.

21. FREEBOARD DEPTH VARIES WITH INLET PIPE ELEVATION.  INCREASE PRIMARY/SECONDARY

SETTLING CHAMBER  DEPTHS AS NEEDED TO MAINTAIN ALL INLET PIPE ELEVATIONS ABOVE

CONNECTOR PIPE OVERFLOW.

22. OPTIONAL INLET PIPE (BY OTHERS).

23. NON-WOVEN GEOTEXTILE SLEEVE, MIRAFITM/ 140 NL. MIN. 6 FT Ø, HELD APPROX. 10 FEET OFF

THE BOTTOM OF EXCAVATION.

24. EIGHT (8) PERFORATIONS PER FOOT, 2 ROWS MINIMUM.
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The MaxWell™ Plus, as manufactured and installed exclusively by Torrent

Resources Incorporated, is the industry standard for draining large

paved surfaces, nuisance water and other demanding applications. This

patented system incorporates state-of-the-art pre-treatment technology.

THE ULTIMATE IN DESIGN
Since 1974, over 40,000 MaxWell™ Systems have proven their value as a cost-

effective solution in a wide variety of drainage applications. They are accepted

by state and municipal agencies and are a standard detail in numerous drainage

manuals. Many municipalities have recognized the inherent benefits of the

MaxWell Plus and now require it for drainage of all paved surfaces.

SUPERIOR PRE-TREATMENT
Industry research, together with Torrent Resource’s own experience, has shown

that initial storm drainage flows have the greatest impact on system performance.

This “first flush” occurs during the first few minutes of runoff and carries the

majority of sediment and debris. Larger paved surfaces or connecting pipes

from catch basins, underground storage, etc. can also generate high peak

flows which may strain system function. In addition, nuisance water flows

require controlled processing separate from normal storm runoff demands.

In the MaxWell Plus, preliminary treatment is provided through collection and

separation in deep large-volume settling chambers. The standard MaxWell Plus

system has over 2,500 gallons of capacity to contain sediment and debris carried

by incoming water. Floating trash, paper, pavement oil, etc. is effectively

stopped by the PureFlo™ Debris Shields in each chamber. These shielding devices

are equipped with an effective screen to filter suspended material and are

vented to prevent siphoning of floating surface debris as the system drains.

EFFECTIVE PROCESSING
Incoming water from the surface grated inlets or connecting pipes is received 

in the Primary Settling Chamber where silt and other heavy particles settle to the

bottom. A PureFlo™ Debris Shield ensures containment by trapping floating

debris and pavement oil. The pre-treated flow is then regulated to a design rate

of up to 0.25cfs and directed to a secondary settling chamber. The settling 

and containment process is repeated, thereby effectively achieving controlled,

uniform treatment. The system is drained as water rises under the PureFlo Debris

Shield and spills into the top of the overflow pipe. The drainage assembly returns

the cleaned water to the surrounding soil through the FloFast™ Drainage Screen.

ABSORBENT TECHNOLOGY
To provide prompt removal of pavement oils, both MaxWell Plus settling chambers

are equipped with absorbent sponges. These floating pillow-like devices are

100% water repellent and literally wick petrochemical compounds from the water.

Each sponge has a capacity of over 128 ounces to accommodate effective,

long-term treatment. The absorbent is completely inert and will safely remove

runoff constituents down to rainbow sheens which are typically no more than

one molecule thick.

SECURITY FEATURES
MaxWell Plus Systems include bolted, theft-resistance, cast iron gratings and

covers as standard security features. Special inset castings which are resistant

to loosening from accidental impact are available for use in landscaped applica-

tions. Machined mating surfaces and “Storm Water Only” wording are standard.

Manufactured and Installed Exclusively by Torrent Resources Incorporated
Please see reverse side for additional information
U.S. Patent No. 4,923,330 ™ Trademark 1974, 1987, 2004 11/04

DRAINAGE SYSTEM
Product Information and Design Features

MaxWell™ Plus
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An evolution of McGuckin Drilling

The watermark for drainage solutions.

THE MAXWELL FIVE-YEAR WARRANTY
Innovative engineering, quality materials and exacting construction

are standard with every MaxWell system produced and installed

by Torrent Resources Incorporated. The MaxWell Drainage Systems

Warranty is the best in the industry and guarantees against failures

due to workmanship or materials for a period of five years from 

date of completion.



PRIMARY SETTLING CHAMBER DEPTH

The overall depth of the Primary Settling Chamber is determined by the amount

of surface area being drained. Use a standard depth of 10 feet for the initial acre

of contributory drainage area, plus 2 feet for each additional acre, up to the design

limits of the property type noted in “Calculating MaxWell Plus Requirements”

noted above. Other conditions that would require increased chamber depths are

property usage, maintenance scheduling, and severe or unusual service conditions.

Connecting Pipe Depth may dictate deeper chambers so as to maintain the 

effectiveness of the settling process.

ESTIMATED TOTAL DEPTH

The Estimated Total Depth is the approximate total system depth required to

achieve 10 continuous feet of penetration into permeable soils, based upon

known soil information. Torrent’s specialized “crowd” equipped rigs get through

the difficult cemented soils to reach clean drainage soils at depths up to 180

feet and their extensive drilling log database is available to use as a reference.

SETTLING CHAMBER DEPTH

On MaxWell Plus Systems of over 30 feet overall depth and up to 0.25cfs design

rate, the standard Settling Chamber Depth is 18 feet.

OVERFLOW HEIGHT

The Overflow Height and Settling Chamber Depth determine the effectiveness

of the settling process. The higher the overflow pipe, the deeper the chamber,

the greater the settling capacity. An overflow height of 13 feet is used with the

standard settling chamber depth of 18 feet.

DRAINAGE PIPE

This dimension also applies to the PureFlo™ Debris Shields, the FloFast™ Drainage

Screen, and fittings. The size is based upon system design rates, multiple primary

settling chambers, soil conditions, and need for adequate venting. Choices 

are 6", 8", or 12" diameter. Refer to our company’s “Design Suggestions for

Retention and Drainage Systems” for recommendations on which size best

matches your application.

BOLTED RING & GRATE/COVER

Standard models are quality cast iron and available to fit 24" Ø or 30" Ø manhole

openings. All units are bolted in two locations with wording “Storm Water Only”

in raised letters. For other surface treatments, please refer to “Design

Suggestions for Retention and Drainage Systems.”

INLET PIPE INVERT

Pipes up to 24" in diameter from catch basins, underground storage, etc. may

be connected into the primary settling chamber. Inverts deeper than 4 feet 

will require additional depth in both system settling chambers to maintain

respective effective settling capacities.

INTAKE INLET HEIGHT

The Intake Inlet Height determines the effectiveness of the settling process in

the Primary Settling Chamber. A minimum inlet height of 6 feet is used with the

standard primary settling chamber depth of 10 feet. Greater inlet heights would

be required with increased system demands as noted in Primary Settling

Chamber Depth.

CHAMBER SEPARATION

The standard separation between chambers is 15 feet from center to center 

for inlet pipe inverts up to 7 feet. For deep inlet pipes or underground storage

systems that result in a deeper Connector Pipe, add 5 feet of separation

for each 3 feet of additional Connector Pipe depth. Maximum Connector Pipe

depths and Chamber separations are 13 feet and 25 feet, respectively. A pump

and lift station is recommended for systems with deeper requirements.

'

'

'

"Ø

"Ø

'

'

'

'

CALCULATING MAXWELL PLUS REQUIREMENTS:

The type of property, soil permeability, rainfall intensity and local drainage ordinances determine the number and design of MaxWell Systems. For general applications

draining retained storm water, use one standard MaxWell Plus per the instructions below for up to 5 acres of landscaped contributory area, and up to 2 acres of paved surface.

To drain nuisance water flows in storm runoff systems, add a remote inlet to the System. For smaller drainage needs, refer to our Type IV MaxWell. For industrial drainage,

our Envibro™ System may be recommended. For additional considerations, please refer to “Design Suggestions For Retention And Drainage Systems” or consult our Design Staff.

COMPLETING THE MAXWELL PLUS DRAWING

To apply the MaxWell Plus drawing to your specific project, simply fill in the blue boxes per the following instructions. For assistance, please consult our Design Staff.

MAXWELL™ PLUS DRAINAGE SYSTEM DETAIL AND SPECIFICATIONS



PRIMARY SETTLING CHAMBER DEPTH

The overall depth of the Primary Settling Chamber is determined by the amount

of surface area being drained. Use a standard depth of 10 feet for the initial acre

of contributory drainage area, plus 2 feet for each additional acre, up to the design

limits of the property type noted in “Calculating MaxWell Plus Requirements”

noted above. Other conditions that would require increased chamber depths are

property usage, maintenance scheduling, and severe or unusual service conditions.

Connecting Pipe Depth may dictate deeper chambers so as to maintain the 

effectiveness of the settling process.

ESTIMATED TOTAL DEPTH

The Estimated Total Depth is the approximate total system depth required to

achieve 10 continuous feet of penetration into permeable soils, based upon

known soil information. Torrent’s specialized “crowd” equipped rigs get through

the difficult cemented soils to reach clean drainage soils at depths up to 180

feet and their extensive drilling log database is available to use as a reference.

SETTLING CHAMBER DEPTH

On MaxWell Plus Systems of over 30 feet overall depth and up to 0.25cfs design

rate, the standard Settling Chamber Depth is 18 feet.

OVERFLOW HEIGHT

The Overflow Height and Settling Chamber Depth determine the effectiveness

of the settling process. The higher the overflow pipe, the deeper the chamber,

the greater the settling capacity. An overflow height of 13 feet is used with the

standard settling chamber depth of 18 feet.

DRAINAGE PIPE

This dimension also applies to the PureFlo™ Debris Shields, the FloFast™ Drainage

Screen, and fittings. The size is based upon system design rates, multiple primary

settling chambers, soil conditions, and need for adequate venting. Choices 

are 6", 8", or 12" diameter. Refer to our company’s “Design Suggestions for

Retention and Drainage Systems” for recommendations on which size best

matches your application.

BOLTED RING & GRATE/COVER

Standard models are quality cast iron and available to fit 24" Ø or 30" Ø manhole

openings. All units are bolted in two locations with wording “Storm Water Only”

in raised letters. For other surface treatments, please refer to “Design

Suggestions for Retention and Drainage Systems.”

INLET PIPE INVERT

Pipes up to 24" in diameter from catch basins, underground storage, etc. may

be connected into the primary settling chamber. Inverts deeper than 4 feet 

will require additional depth in both system settling chambers to maintain

respective effective settling capacities.

INTAKE INLET HEIGHT

The Intake Inlet Height determines the effectiveness of the settling process in

the Primary Settling Chamber. A minimum inlet height of 6 feet is used with the

standard primary settling chamber depth of 10 feet. Greater inlet heights would

be required with increased system demands as noted in Primary Settling

Chamber Depth.

CHAMBER SEPARATION

The standard separation between chambers is 15 feet from center to center 

for inlet pipe inverts up to 7 feet. For deep inlet pipes or underground storage

systems that result in a deeper Connector Pipe, add 5 feet of separation

for each 3 feet of additional Connector Pipe depth. Maximum Connector Pipe

depths and Chamber separations are 13 feet and 25 feet, respectively. A pump

and lift station is recommended for systems with deeper requirements.
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CALCULATING MAXWELL PLUS REQUIREMENTS:

The type of property, soil permeability, rainfall intensity and local drainage ordinances determine the number and design of MaxWell Systems. For general applications

draining retained storm water, use one standard MaxWell Plus per the instructions below for up to 5 acres of landscaped contributory area, and up to 2 acres of paved surface.

To drain nuisance water flows in storm runoff systems, add a remote inlet to the System. For smaller drainage needs, refer to our Type IV MaxWell. For industrial drainage,

our Envibro™ System may be recommended. For additional considerations, please refer to “Design Suggestions For Retention And Drainage Systems” or consult our Design Staff.

COMPLETING THE MAXWELL PLUS DRAWING

To apply the MaxWell Plus drawing to your specific project, simply fill in the blue boxes per the following instructions. For assistance, please consult our Design Staff.
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The referenced drawing and specifications are available on CAD either through our office 

or web site. Ask for Drawing TRI 1104P. This detail is copyrighted (2004) but may be used

as is in construction plans without further release. For information on product application,

individual project specifications or site evaluation, contact our Design Staff for no-charge

assistance in any phase of your planning.

1. Manhole Cone - Modified flat bottom.

2. Stabilized Backfill - Compacted native in landscaped areas. 1 sack slurry in pavement.

3. Bolted Ring & Grate/Cover - Diameter as shown. Clean cast iron with wording “Storm Water
Only” in raised letters. Bolted in 2 locations and secured to cone with mortar. Rim elevation
±0.02' of plans.

4. Graded Basin or Paving (by Others).

5. Compacted Base Material (by Others).

6. PureFlo™ Debris Shield - Rolled 16 Ga. steel X 24" length with vented anti-siphon and 
internal .265" Max. SWO flattened expanded steel screen X 12" length. Fusion bonded
epoxy coated.

7. Pre-cast Liner - 4000 PSI concrete 48" ID. X 54" OD. Center in hole and align sections 
to maximize bearing surface.

8. Min. 6' Ø Drilled Shaft.

9. Support Bracket - Formed 12 Ga. steel. Fusion bonded epoxy coated.

10. Overflow Pipe - Sch. 40 PVC mated to drainage pipe at base seal.

11. Drainage Pipe - ADS highway grade with TRI-A coupler. Suspend pipe during backfill 
operations to prevent buckling or breakage. Diameter as noted.

12. Base Seal - Geotextile, poly liner or concrete slurry.

13. Rock - Clean and washed, sized between 3/8" and 1-1/2" to best complement 
soil conditions.

14. FloFast™ Drainage Screen - Sch. 40 PVC 0.120" slotted well screen with 32 slots 
per row/ft. 96" overall length with TRI-B coupler.

ITEM NUMBERS

MAXWELL™ PLUS DRAINAGE SYSTEM DETAIL AND SPECIFICATIONS

15. Min. 4' Ø Shaft - Drilled to maintain permeability of drainage soils.

16. Fabric Seal - U.V. Resistant Geotextile - To be removed by customer at project completion.

17. Absorbent – Hydrophobic Petrochemical Sponge. Min. 128 oz. capacity.

18. Connector Pipe – 4" Ø Sch. 40 PVC.

19. Vented Anti-Siphon intake with flow regulator.

20. Intake Screen – Sch. 40 PVC 0.120" modified slotted well screen with 32 slots per row/ft.
48" overall length with TRI-C end cap.

21. Freeboard Depth Varies with inlet pipe elevation. Increase primary/secondary settling
chamber depths as needed to maintain all inlet pipe elevations above connector
pipe overflow.

22. Optional Inlet Pipe (by Others).

23. Moisture Membrane – 6 mil. Plastic. Place securely against eccentric cone and hole sidewall.
Used in lieu of slurry in landscaped areas.
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County of Los Angeles E-32 February 2014 

RET-4:  Dry Well 

Description 

A dry well is a bored, drilled, or driven 
shaft or hole whose depth is greater than 
its width.  A dry well may either be a small 
excavated pit filled with aggregate or a 
prefabricated storage chamber or pipe 
segment.  Dry well design and function 
are similar to infiltration trenches in that 
they are designed to temporarily store and 
subsequently infiltrate stormwater runoff.  
In particular, dry wells can be used to 
reduce the volume of stormwater runoff 
from building roofs.  While generally not a 
significant source of stormwater runoff 

pollution, roofs are one of the most important sources of new or increased stormwater 
runoff volume from land development sites.  Dry wells can be used to indirectly enhance 
water quality by reducing the volume of stormwater runoff to be treated by other 
downstream stormwater quality control measures. 

A schematic of a typical dry well is presented in Figure E-4. 

LID Ordinance Requirements 

Dry wells can be used to meet the on-site retention requirements of the LID Ordinance.  
Dry wells will prevent pollutants in the SWQDv from being discharged off-site. 

Advantages 

• Requires minimal space to install 

• Low installation costs 

• Provide groundwater recharge 

• Reduces peak stormwater runoff flows during small storm events 
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Disadvantages 

• Is not appropriate for areas with low permeability soils or high groundwater levels 

• May not be appropriate for industrial sites or locations with contaminated soils or 
where spills may occur because of the potential threat to groundwater 
contamination 

• Cannot receive untreated stormwater runoff except from rooftops 

• Requires complete reconstruction for failed dry wells 

• Is not suitable for fill sites or on steep slopes 

General Constraints and Implementation Considerations 

• Dry wells can be integrated into open space buffers and other landscape areas. 

• The potential for groundwater contamination must be carefully considered,.  Dry 
wells are not suitable for sites that: 

o Use or store chemicals or hazardous materials, unless they are prevented 
from entering the well; or 

o Un-remediated “brownfield sites” where there is known groundwater or soil 
contamination 

• Dry wells should be sited away from tree drip lines and kept free of vegetation. 

• If the corrected in-situ infiltration rate exceed 2.4 in/hr, then stormwater runoff 
may need to be fully-treated with an upstream stormwater quality control 
measure prior to infiltration to protect groundwater quality. 

• Dry wells cannot be located on sites with a slope greater than 20 percent (5:1). 

• Pretreatment to remove sediment is required to protect dry wells from high 
sediment loads. 

• If a yard drain is proposed as part of the design, it must be designed so that any 
standing water in the catch basin will infiltrate within 96 hours. 

• If possible, the entire tributary area of the dry well should be stabilized before 
construction begins.  If this is not possible, all flows should be diverted around 
the dry well to protect it from sediment loads during construction or the top two 
inches of soil from the dry well bottom should be removed after the site has been 
stabilized.  Excavated material should be stored such that it cannot be washed 
back into the dry well if a storm occurs during construction. 

• The equipment used to construct the dry well should have extra wide low-
pressure tires.  Construction traffic should not enter the dry well because it can 
compact soil, which reduces infiltration capacity.  If heavy equipment is used on 
the base of the dry well, the infiltrative capacity may be restored by tilling or 
aerating prior to placing the infiltrative bed. 
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• Clean, washed gravel should be placed in the excavated dry well in lifts and 
lightly compacted with a plate compactor.  Use of unwashed gravel can result in 
clogging. 

• A geomembrane liner should be installed generously with overlapping seams on 
sides, bottom, and one foot below the surface of the dry well. 

• Once construction is complete, stabilize the entire tributary area to the dry well 
before allowing stormwater runoff to enter it. 

• An observation well must be installed to check water levels, retention time, and 
evidence of clogging. 

• Accessibility for maintenance during dry and wet weather conditions must be 
provided. 

Design Specifications 

The following sections provide design specifications for dry wells. 

Geotechnical 

Due to the potential to contaminate groundwater, cause slope instability, impact 
surrounding structures, and potential for insufficient infiltration capacity, an extensive 
geotechnical site investigation must be conducted during the site planning process to 
verify site suitability for a dry well.  All geotechnical investigations must be performed 
according to the most recent GMED Policy GS 200.1.  Soil infiltration rates and the 
groundwater table depth must be evaluated to ensure that conditions are satisfactory for 
proper operation of a dry well.  The project applicant must demonstrate through 
infiltration testing, soil logs, and the written opinion of a licensed civil engineer that 
sufficiently permeable soils exist on-site to allow the construction of a properly 
functioning dry well. 

Dry wells are appropriate for soils with a minimum corrected in-situ infiltration rate of 0.3 
in/hr.  The geotechnical report must determine if the proposed project site is suitable for 
a dry well and must recommend a design infiltration rate (see “Design Infiltration Rate” 
under the “Sizing” section).  The geotechnical investigation should be such that a good 
understanding is gained as to how the stormwater runoff will move through the soil 
(horizontally or vertically) and if there are any geological conditions that could inhibit the 
movement of water. 

Pretreatment 

Pretreatment is important for all structural stormwater quality control measures, but it is 
particularly important for retention facilities.  Pretreatment refers to design features that 
provide settling of large particles before stormwater runoff enters a stormwater quality 
control measure in order to reduce the long-term maintenance burden.  Pretreatment 
should be provided to reduce the sediment load entering a dry well in order to maintain 
the infiltration rate of the dry well.  To ensure that dry wells are effective, the project 
applicant must incorporate pretreatment devices that provide sediment reduction (e.g., 
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vegetated swales, vegetated filter strips, sedimentation manholes, and proprietary 
devices).  

Setbacks 

Dry wells must be sited following the setbacks from the most recent GMED Policy GS 
200.1. 

Geometry 

• Dry well configurations vary, but generally have length and width top dimensions 
close to a square.  Prefabricated dry wells are often circular. 

• The filter bed media layers must have the following composition and thickness, 
unless they are prefabricated dry wells: 

o Top layer:  2 inches of pea gravel 

o Middle layer:  3 to 5 feet of washed 2- to 6-inch gravel; void spaces should 
be approximately 30 to 40 percent 

o Bottom layer:  6 inches of sand or geomembrane liner equivalent. 

• Gravel media and prefabricated dry wells have porosities of 30 to 40 percent and 
80 to 95 percent, respectively. 

• If a dry well receives stormwater runoff from an underground pipe (i.e., 
stormwater runoff does not enter the top of the dry well from the ground surface), 
a fine mesh screen should be installed at the inlet.  The inlet elevation should be 
18 inches below the ground surface (i.e., below 12 inches of surface soil and 6 
inches of dry well media). 

Sizing 

Dry wells are sized using a simple sizing method where the SWQDv must be completely 
infiltrated within 96 hours.  Dry wells provide stormwater runoff storage in the voids of 
the rock fill.   

Step 1:  Determine the SWQDv 

Dry wells must be designed to capture and retain the SWQDv (see Section 6 for 
SWQDv calculation procedures). 

Step 2:  Determine the design infiltration rate 

Determine the corrected in-situ infiltration rate (fdesign) of the native soil using the 
procedures described in the most recent GMED Policy GS 200.1. 
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Step 3:  Calculate the surface area 

Determine the required size of the infiltration surface by assuming the SWQDv will fill 
the available void spaces of the gravel storage layer.  The maximum depth of 
stormwater runoff that can be infiltrated within the maximum retention time (96 hrs) is 
calculated using the following equation: 

���� = ���	
��
12 × � 

 Where: 

dmax = Maximum depth of water that can be infiltrated within the required 
drawdown time [ft]; 
fdesign = Design infiltration rate [in/hr]; and 
t = Maximum retention time (max 96 hrs) [hr]. 

Select the dry well depth (dt) such that:  

�� ≤ ����
��

 

 Where: 

dt = Depth of dry well fill [ft]; 
dmax = Maximum depth of water that can be infiltrated within the maximum 
retention time [ft]; and 
nt = Dry well fill porosity. 

Calculate the infiltrating surface area (bottom of the dry well) required: 

� = �����
�� × ��

 

 Where: 

A = Surface area of the bottom of the dry well [ft2]; 
SWQDv = Stormwater quality design volume [ft3]; and 
dt = Depth of dry well fill [ft]; and 
nt = Dry well fill porosity. 

Flow Entrance and Energy Dissipation 

Energy dissipation controls, constructed of sound materials such as stones, concrete, or 
proprietary devices that are rated to withstand the energy of the influent flow, must be 
installed at the inlet to the dry well.  Consult with LACDPW for the type and design of 
energy dissipation structure. 
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Drainage 

The specifications for designing drainage systems for dry wells are presented below:  

• The bottom of dry well must be native soil that is over-excavated at least one foot 
in depth with the soil replaced uniformly without compaction.  Amending the 
excavated soil with two to four inches (~15 to 30 percent) of coarse sand is 
recommended. 

• The use of vertical piping, either for distribution or infiltration enhancement, is 
prohibited.  This application may be classified as a Class V Injection Well per 40 
CFR Part 146.5(e)(4). 

• The infiltration capacity of the subsurface layers should be sufficient to ensure a 
maximum retention time of 96 hours.  An observation well must be installed to 
allow observation of retention time. 

Hydraulic Restriction Layer 

The entire infiltrative area, including the side walls must lined with a geomembrane liner 
to prevent soil from migrating into the top layer and reducing storage capacity.  The 
specifications of the geomembrane liner are presented in Table E-7.  The entire well 
area, including the sides, must be lined with a geomembrane liner prior to placing the 
media bed.  Provide generous overlap at the seams. 

Table E-7.  Geomembrane Liner Specifications for Dry Wells 

Parameter Test Method Specifications 

Material  Nonwoven geomembrane liner  

Unit weight  8 oz/yd
3
 (minimum) 

Filtration rate  0.08 in/sec (minimum) 

Puncture strength ASTM D-751 (Modified) 125 lbs (minimum) 

Mullen burst strength ASTM D-751 400 lb/in
2
 (minimum) 

Tensile strength AST D-1682 300 lbs (minimum) 

Equiv. opening size US Standard Sieve No. 80 (minimum) 

 

Observation Well 

The observation well is a vertical section of perforated PVC pipe, four- to six-inch 
diameter, installed flush with the top of the dry well on a footplate and with a locking, 
removable cap.  The observation well is needed to monitor the infiltration rate in dry well 
and is useful for marking the location of the dry well. 

Vegetation 

• Dry wells must be kept free of vegetation. 
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• Trees and other large vegetation should be planted away from dry well such that 
drip lines do not overhang the infiltration area. 

Restricted Construction Materials 

Use of pressure-treated wood or galvanized metal at or around a dry well is prohibited. 

Maintenance Access 

The dry well must be safely accessible during wet and dry weather conditions if it is 
publicly-maintained.  If the dry well becomes plugged and fails, access is needed to 
excavate the dry well and replace the filter bed media.  To prevent damage and 
compaction, access must able to accommodate a backhoe working at “arm’s length” 
from the dry well. 

Maintenance Requirements 

Maintenance and regular inspections are important for proper function of dry wells.  The 
following are general maintenance requirements: 

• Conduct regular inspection and routine maintenance for pretreatment devices. 

• Inspect dry well and its observation well frequently to ensure that water infiltrates 
into the subsurface completely within maximum retention time of 96 hours.  If 
water is present in the observation well more than 96 hours after a major storm, 
the dry well may be clogged.  Maintenance activities triggered by a potentially 
clogged facility include: 

o Check for debris/sediment accumulation and remove sediment (if any) and 
evaluate potential sources of sediment and vegetative or other debris 
(e.g., embankment erosion, channel scour, overhanging trees, etc).  If 
suspected upstream sources are outside of the County's jurisdiction, 
additional pretreatment operations (e.g., trash racks, vegetated swales, 
etc.) may be necessary. 

o Assess the condition of the top aggregate layer for sediment buildup and 
crusting.  Remove the top layer of pea gravel and replace.  If slow draining 
conditions persist, the entire dry well may need to be excavated and 
replaced. 

• Eliminate standing water to prevent vector breeding. 

• Remove and dispose of trash and debris as needed, but at least prior to the 
beginning of the wet season. 

A summary of potential problems that may need to be addressed by maintenance 
activities is presented in Table E-8. 

The County requires execution of a maintenance agreement to be recorded by the 
property owner for the on-going maintenance of any privately-maintained stormwater 
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quality control measures.  The property owner is responsible for compliance with the 
maintenance agreement.  A sample maintenance agreement is presented in Appendix 
H. 

Table E-8.  Dry Well Troubleshooting Summary 

Problem 
Conditions When Maintenance Is 

Needed 
Maintenance Required 

Trash and Debris Trash and debris > 5 ft
3
/1,000 ft

2
 Remove and dispose of trash 

and debris. 

Contaminants and Pollution Any evidence of oil, gasoline, 
contaminants, or other pollutants 

Remove any evidence of visual 
contamination. 

Erosion/Sediment 
Accumulation 

Undercut or eroded areas at inlet 
structures 

Repair eroded areas and re-
grade if necessary. 

Accumulation of sediment, debris, 
and oil/grease in pretreatment 
devices 

Remove sediment, debris, and/or 
oil/grease. 

Accumulation of sediment, debris, 
and oil/grease on surface or inlet 

Remove sediment, debris, and/or 
oil/grease. 

Water Drainage Rate Standing water, or by inspection of 
observation wells 

Remove the top layer of the dry 
well bottom and replace if 
necessary. 
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Appendix D: 
“NO DUMPING – DRAINS TO OCEAN” Stencil Examples 
 
 



Sample Stencil 1



Sample Stencil 2
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Appendix E: 
Catch Basin Cleaning 
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Appendix F: 
Operation & Maintenance Plan 
 
To be provided during final engineering. 
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Appendix G: 
Soils Report 
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CITY VENTURES                June 15, 2023  
3121 Michelson Drive, Suite 150            Project No. 1‐0485 
Irvine, California 92612 
 
 
Attention:  Mr. Patrick Chien 
 

 
Subject:  GEOTECHNICAL INVESTIGATION 
  The Vincent Street Townhomes 
  122‐126 North Pacific Coast Highway, Redondo Beach  
  Los Angeles County, California 
 

References:  See Appendix A 

 

Dear Mr. Chien: 

Alta California Geotechnical, Inc. (Alta) is pleased to present this geotechnical investigation for 

the Vincent Street Townhomes development, located at 122 through 126 North Pacific Coast 

Highway, in the City of Redondo Beach, Los Angeles County, California.  This report is based on 

a recent subsurface investigation conducted by Alta, laboratory testing, a review of the “Site 

Diagram” prepared by Fournier Design Studio, and a review of the referenced reports. 

Alta’s review of the data indicates that the proposed development is feasible, from a 

geotechnical perspective, provided that the recommendations presented in this report are 

incorporated into the grading and improvement plans and implemented during site 

development. 

Included in this report are: 

 Discussion of the site geotechnical conditions. 

 Recommendations for remedial and site grading, including unsuitable soil removals. 

 Geotechnical site construction recommendations. 

 Foundation design parameters. 
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If you have any questions or should you require any additional information, please contact the 
undersigned at (951) 509‐7090.  Alta appreciates the opportunity to provide geotechnical 
consulting services for your project. 

Sincerely, 
Alta California Geotechnical, Inc. 

 
Reviewed By: 

 
 
________________________________ 
LOGAN MARQUETTE 
Civil Engineering Associate 
 
 
 
 
 

 
 
___________________________________ 
SCOTT A. GRAY/RGE 2857 
Reg. Exp.: 12‐31‐24 
Registered Geotechnical Engineer 
President 
 
 
________________________________ 
THOMAS J. MCCARTHY/CEG 2080 
Reg. Exp.: 9‐30‐24 
Certified Engineering Geologist 
Vice President 
 
 

 
Distribution:   (1)   Addressee 
 
LM: SAG:‐1‐0485 June 15, 2023 (Geotechnical Investigation, 122‐126 N. Pacific Coast Hwy, Redondo Beach 
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1.0 INTRODUCTION  

This report presents Alta’s findings, conclusions, and geotechnical recommendations for 

the proposed Vincent Street Townhomes development located at 122 through 126 

North Pacific Coast Highway in the City of Redondo Beach, California. 

1.1 Purpose 

The purpose of this report is to examine the existing onsite geotechnical 

conditions and assess their impacts on the proposed development of the 

property as depicted on the enclosed site diagram prepared by Fournier Design 

Studio (Plate 1).  This report is suitable for use in developing grading plans and 

engineer’s cost estimates. 

1.2 Scope of Work 

Alta’s Scope of Work for this geotechnical investigation included the following: 

 Reviewing the referenced reports and air photos (Appendix A). 

 Site geologic mapping. 

 Excavating, logging, and sampling four (4) hollow‐stem auger borings to a 
maximum depth of 26.0‐feet below the ground surface (bgs), (Appendix 
B). 

 Conducting laboratory testing on samples obtained during our 
investigation (Appendix C). 

 Performing an infiltration study with two (2) additional borings to 5.0‐ft. 
bgs to provide an assessment of the infiltration characteristics of the 
onsite soil and their impact on storm water disposal. 

 Evaluating engineering geologic and geotechnical engineering data, 
including laboratory data, to develop recommendations for site remedial 
grading including specialized grading techniques for unsuitable soil 
removals along the property boundary, import soil, foundations and 
utilities. 

 Preparing this report and accompanying exhibits. 
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1.3 Report Limitations 

The conclusions and recommendations presented in this report are based on the 

field and laboratory information generated during this investigation, and a 

review of the referenced reports.  The information contained in this report is 

intended to be used for development of grading plans and preliminary 

construction cost estimates. 

2.0 PROJECT DESCRIPTION 

2.1 Site Location and Background 

The rectangular‐shaped approximately ±1.25‐acre site is currently the location of 

St. James Preschool and Parish Center. The site is bounded by to the north by 

Vincent Street, to the west by Pacific Coast Highway, to the east by Central 

Court, and to the south by a private property. Currently, the property contains 

three structures, a parking lot, concrete flatwork, and an approximately 6‐ft. to 

10‐ft. high slope that descends to Pacific Coast Highway along the western 

property boundary. A smaller parcel located southeast of the project will be 

developed into a community garden and guests parking. 

Historic aerial photographs are available as far back as 1952 and indicate that in 

1952, a multi‐story structure existed at the northwest corner of the property and 

several smaller structures existed along the southern property boundary. By 

1963, the three currently existing structures were built and the southern portion 

of the site was redeveloped into a parking lot. By 1985, the multi‐story structure 

in the northwest corner of the property was demolished. The site has remained 

largely unchanged since (Historic Aerials, 2023).  
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2.2 Proposed Development 

Alta anticipates that the site will be developed to support a multi‐story 

residential project consisting of 35 units and associated improvements. Alta 

anticipates that conventional cut‐and‐fill grading techniques will be used to 

develop the site. This grading will support residential structures consisting of 

wood frame construction with shallow foundations and reinforced concrete 

slabs‐on‐grade, and associated improvements.   

3.0 SITE INVESTIGATION 

3.1 Investigation and Laboratory Testing 

Alta conducted a subsurface investigation on May 22, 2023, consisting of the 

excavation, logging and select sampling of four (4) hollow‐stem auger borings up 

to a maximum depth of 26.0 feet, and the installation of two (2) 5.0‐ft. deep well 

for infiltration testing.  The locations of the exploratory excavations are shown 

on enclosed Plate 1 and the boring logs are presented in Appendix B.  

Laboratory testing was performed on bulk and ring samples obtained during the 

field investigation.  A brief description of the laboratory test procedures and the 

test results are presented in Appendix C. 

3.2 Infiltration Testing 

It is Alta’s understanding that the project may utilize infiltration systems for 

storm water disposal.  Details of the system are not known at this time. 

Infiltration testing was undertaken using two (2) borings to 5.0‐ft. bgs (P‐1 and P‐

2).  The testing was performed in general accordance with the Los Angeles 

County Technical Guidance Document.  The test wells were presoaked at least 24 

hours prior to testing.  During testing, the water level readings were recorded 

every 10 minutes until the readings stabilized. 
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The data was then adjusted to provide infiltration rates utilizing the Porchet 

Method.  The resulting infiltration rates are presented in Table 3‐1.  The results 

do not include a factor of safety.  Recommendations for infiltration BMP design 

are presented in Section 6.3. 

 

Table 3‐1 
Summary of Infiltration Testing 

(No Factor of Safety) 

Test Designation  P‐1  P‐2 

Approximate Depth of Test  5.0 ft  5.0 ft 

Final Time Interval  10 minutes  10 minutes 

Radius of Test Hole  4 inches  4 inches 

Tested Infiltration Rate  5.1 inches/hr  7.7 inches/hr 

4.0 GEOLOGIC CONDITIONS 

4.1 Geologic and Geomorphic Setting 

Regionally, the subject site is located in the Peninsular Ranges geomorphic 

province, which characterizes the southwest portion of southern California 

where major right lateral active fault zones predominately trend northwest‐

southeast.  The Peninsular Ranges province is composed of plutonic and 

metamorphic rock, with lesser amounts of Tertiary volcanic and sedimentary 

rock, Quaternary drainage in‐fills and sedimentary veneers.     

4.2 Stratigraphy 

Based on our literature review and subsurface investigation, the site is underlain 

by undocumented artificial fill and older eolian deposits. These geologic units are 

briefly described below. 

4.2.1 Artificial Fill ‐ Undocumented (map symbol afu) 

The undocumented artificial fill observed at the site consists mainly of 

dark brown sand and silty sand in a dry to moist and medium dense 

condition. The unit was logged to a maximum depth of four (4) feet. 
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4.2.2 Older Eolian Deposits (map symbol Qoe) 

The older eolian deposits observed at the site consists mainly of brownish 

tan to tan and orange tan sand in a dry to slightly moist and loose to very 

dense condition. The unit was logged to a depth of 26.0 feet below the 

ground surface. 

4.3 Geologic Structure 

4.3.1 Tectonic Framework 

Jennings (1985) defined eight structural provinces within California that 

have been classified by predominant regional fault trends and similar fold 

structure.  These provinces are in turn divided into blocks and sub‐blocks 

that are defined by “major Quaternary faults.”  These blocks and sub‐

blocks exhibit similar structural features.  Within this framework, the 

subject site is located within Structural Province I, which is controlled by 

the dominant northwest trend of the San Andreas Fault and is divided 

into two blocks, the Coast Range Block and the Peninsular Range Block.  

The Peninsular Range Block, on which this site is located, is characterized 

by a series of parallel, northwest trending faults that exhibit right lateral 

dip‐slip movement.  These faults are terminated by the Transverse Range 

block to the north and extend southward into the Baja Peninsula.  These 

northwest trending faults divide the Peninsular Range block into eight 

sub‐blocks.  The site is located on the northwest portion of the 

Inglewood‐San Diego Sub‐block, one of the eight sub‐blocks, which is 

bound on the west by the Palo Verde‐Coronado Bank fault zone and on 

the east by the Newport‐Inglewood/Rose Canyon fault zone. 
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4.3.2 Regionally Mapped Active Faults 

Several large, active fault systems including the Palos Verde‐Coronado 

Bank, Newport‐Inglewood/Rose Canyon, and the San Andreas occur in 

the region surrounding the site.  These fault systems have been studied 

extensively and in a large part control the geologic structure of southern 

California. 

4.3.3 Geologic Structure  

Based upon our site investigation and literature review, the surficial 

sediments are of Quaternary age, and are not folded or faulted.  

4.4 Groundwater 

Groundwater was not encountered to a depth of 26.0‐feet below the ground 

surface during our subsurface investigation.  Groundwater data from the 

California Department of Water Resources retrieved from the nearest 

groundwater well located 1.4 miles east of the site dates back to 1995. The data 

indicates that in 1995, groundwater recorded from Well #04S14W09D001S was 

114‐feet below the ground surface (CDWR, 2023). 

4.5 Earthquake Hazards 

The subject site is located in southern California, which is a tectonically active 

area.  The type and magnitude of seismic hazards affecting a site are dependent 

on the distance to the causative fault and the intensity and magnitude of the 

seismic event.  The seismic hazard may be primary, such as surface rupture 

and/or ground shaking, or secondary, such as liquefaction and/or ground 

lurching. 
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4.5.1 Local and Regional Faulting 

The site is located on the northwest portion of the Inglewood‐San Diego 

sub‐block, where the Palos Verdes, Newport‐Inglewood, Puente Hills, 

Santa Monica, and Malibu Coast fault surround the site approximately 

1.5, 6.5, 12.6, 15.8, and 17.4 miles away, respectively. 

4.5.2 Surface Rupture 

Active faults are not known to exist within the project and a review of 

Special Publication 42 indicates the site is not within a California State 

designated earthquake fault zone.  Accordingly, the potential for fault 

surface rupture on the subject site is very low. 

4.5.3 Seismicity 

Ground shaking hazards caused by earthquakes along other active 

regional faults do exist. The 2022 California Building Code requires use‐

modified spectral accelerations and velocities for most structural designs.  

Seismic design parameters using soil profile types identified in the 2022 

California Building Code are presented in Section 7.3. 

4.5.4 Liquefaction 

Seismic agitation of relatively loose saturated sands, silty sands, and 

some silts can result in a buildup of pore pressure.  If the pore pressure 

exceeds the overburden stresses, a temporary quick condition known as 

liquefaction can occur.  Liquefaction effects can manifest in several ways 

including:  1) loss of bearing; 2) lateral spread; 3) dynamic settlement; 

and 4) flow failure.  Lateral spreading has typically been the most 

damaging mode of failure. 

In general, the more recent that a sediment has been deposited, the 

more likely it will be susceptible to liquefaction.  Other factors that must 
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be considered are groundwater, confining stresses, relative density, and 

the intensity and duration of seismically induced ground shaking.    

The site is not within a State‐identified zone of required investigation for 

liquefaction (CDMG, 1999). No groundwater was encountered during 

Alta’s investigation. Public groundwater data indicates that in 1995, 

groundwater recorded from the nearest well (Well #04S14W09D001S) 

located 1.4 miles east of the site, was 114 feet below the ground surface 

(CDWR, 2023). 

Based on the depth of groundwater and the underlying soil type, it is our 

opinion that the potential for liquefaction is minimal at the site. 

4.5.5 Dry Sand Settlement 

Dry sand settlement is the process of non‐uniform settlement of the 

ground surface during a seismic event.  Based on our subsurface 

investigation and our removal/recompaction recommendations, the 

potential for dry sand settlement is anticipated to be low and within 

foundation design tolerances.  Design dynamic settlement parameters 

are presented in Table 7‐1. 

5.0 ENGINEERING PROPERTIES AND ANALYSIS 

5.1 Materials Properties 

Presented herein is a general discussion of the engineering properties of the 

onsite materials that will be encountered during construction of the proposed 

project.  Descriptions of the soil (Unified Soil Classification System) are presented 

on the boring logs in Appendix B. 
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5.1.1 Excavation Characteristics 

Based on the data provided from the subsurface investigations, it is our 

opinion that the onsite materials possess favorable excavation 

characteristics such that conventional earth moving equipment can be 

utilized.  

5.1.2 Compressibility 

The artificial fill and upper portions of older eolian deposits onsite are 

considered compressible and unsuitable to support the proposed 

improvements.  Recommended removal depths are presented in Section 

6.1.2. 

5.1.3 Moisture 

The artificial fill and older eolian deposits that will require removal and 

recompaction as discussed in Section 6.1.2 are typically under‐optimum 

and will require moisture conditioning prior to placement as compacted 

fill.  

5.1.4 Hydro‐Consolidation 

Hydro‐consolidation is the effect of introducing water into soil that is 

prone to collapse.  Upon loading and initial wetting, the soil structure and 

apparent strength are altered resulting in almost immediate settlement.  

That settlement can have adverse impacts on engineered structures, 

particularly in areas where it is manifested differentially.  Differential 

settlements are typically associated with differential wetting, 

irregularities in the subsurface soil conditions, or irregular loading 

patterns.   

Based on our laboratory testing (Appendix C), the potential for hydro‐

collapse in the underlying alluvium is minimal and should be within 



 
 
Project Number 1‐0485    Page 10 
June 15, 2023 
 
 

 ALTA   CALIFORNIA   GEOTECHNICAL,    INC. 

foundation tolerances upon the completion of the recommended 

unsuitable soil removals. 

5.1.5 Expansion Potential 

Expansion index testing was performed on samples taken during our 

subsurface investigation.  Based on the results, it is anticipated that the 

majority of materials onsite are “very low” to “low” in expansion 

potential (0≤EI≤50, Appendix C) when tested per ASTM D: 4829.   

5.1.6 Earthwork Adjustments 

The values presented in Table 5‐1 are deemed appropriate for estimating 

purposes and may be used in an effort to balance earthwork quantities.  

As is the case with every project, contingencies should be made to adjust 

the earthwork balance when grading is in‐progress and actual conditions 

are better defined. 

 

TABLE 5‐1 
Earthwork Adjustment Factors 

Geologic Unit  Adjustment Factor Range  Average 

Artificial Fill Undocumented (afu)/ 
Older Eolian Deposits (Qoe) 

Shrink 11% to 15%  13% 

5.1.7 Chemical Analyses 

Chemical testing was performed on samples of material underlying the 

proposed site.  Soluble sulfate test results indicate that the soluble 

sulfate concentrations of the soils tested are classified as negligible 

(Category S0) per ACI 318‐14.   

Negligible chloride levels were detected in the onsite soils.  Resistivity 

testing conducted as part of this investigation, indicates that the soils are 

“corrosive” to buried metals (per Romanoff, 1989).  Additional 
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discussions on corrosion are presented in Section 7.9.  Corrosion tests 

results are presented in Appendix C.   

5.2 Engineering Analysis 

Presented below is a general discussion of the engineering analysis methods that 

were utilized to develop the conclusions and recommendations presented in this 

report. 

5.2.1 Bearing Capacity and Lateral Earth Pressures 

Ultimate bearing capacity values were obtained using the graphs and 

formula presented in NAVFAC DM‐7.1.  Allowable bearing was 

determined by applying a factor of safety of at least 3 to the ultimate 

bearing capacity.  Static lateral earth pressures were calculated using 

Rankine methods for active and passive cases.  If it is desired to use 

Coulomb forces, a separate analysis specific to the application can be 

conducted. 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on Alta’s findings during our subsurface investigation, the laboratory test results, 

and our staff’s previous experience in the area, it is Alta’s opinion that the development 

of the site is feasible from a geotechnical perspective.  Presented below are 

recommendations that should be incorporated into site development and construction 

plans.   

6.1 Remedial Grading Recommendations 

All grading shall be accomplished under the observation and testing of the 

project geotechnical consultant in accordance with the recommendations 

contained herein and the City of Redondo Beach’s criteria. 
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6.1.1 Site Preparation 

Significant amounts of vegetation, construction debris, and other 

deleterious materials are unsuitable as structural fill material and should 

be disposed of off‐site prior to commencing grading/construction.  Any 

septic tanks, seepage pits or wells should be abandoned as per the Los 

Angeles County Department of Health Services. 

Existing concrete should be removed prior to the placement of 

engineered fill.  The demolished concrete may be incorporated into 

compacted, engineered fills after it is crushed to a maximum size of six 

(6) inches.  Prior to placement as engineered fill any protruding steel 

rebar should be cut from the concrete pieces and disposed of offsite.   

Existing asphaltic concrete should be removed prior to the placement of 

engineered fill.  From a geotechnical perspective, this material may be 

incorporated into compacted, engineered fills after it is crushed to a 

maximum size of six (6) inches.  The crushed asphalt should not be placed 

under residential structures, but rather, it can be placed in approved non‐

residential areas, such as streets, parking areas or open space.  These 

recommendations should be verified by the environmental consultant. 

6.1.2 Unsuitable Soil Removals 

The artificial fill and upper portions of older eolian deposits are 

compressible and as such, are not suitable to support the proposed 

structures.  As such, it is anticipated that, on average, the upper three (3) 

to five (5) feet of existing soils will require removal and recompaction, 

extending a minimum of 5 feet horizontally outside of the structures. 

Material removed as part of the unsuitable soil removals can be used as 

artificial fill, provided it is free of deleterious materials.  
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Footings for structures should be underlain by a minimum of two (2) feet 

of compacted fill. As such, for building pads where unsuitable soil 

removals do not provide the minimum depth of compacted fill, or where 

design grades and/or remedial grading activities create cut/fill 

transitions, the cut and shallow fill portions of the building pads should 

be over‐excavated during grading and replaced with the minimum depth 

of compacted fill. 

For fill areas in streets, in general, a minimum removal and recompaction 

of the upper two (2) feet is recommended, however all undocumented 

artificial fill shall be removed and recompacted.  For cuts greater than 

two (2) feet in street areas, removals are not required so long as 

competent older eolian deposits are exposed.  For cuts less than two (2) 

feet, the two (2) foot removal and recompaction applies. 

The Project Geotechnical Consultant should observe the removal bottom 

prior to placing fill.  If unsuitable soils are exposed upon the completion 

of the removals recommended above, additional removals may be 

required. 

6.2 General Earthwork Recommendations 

6.2.1 Compaction Standards 

All fill and processed natural ground shall be compacted to a minimum 

relative compaction of 90 percent, as determined by ASTM Test Method: 

D‐1557.  Fill material should be moisture conditioned to optimum 

moisture or above, and as generally discussed in Alta’s Earthwork 

Specification Section presented in Appendix E.  Compaction shall be 

achieved with the use of sheepsfoot rollers or similar kneading type 
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equipment.  Mixing and moisture conditioning will be required in order to 

achieve the recommended moisture conditions. 

6.2.2 Groundwater/Seepage 

It is anticipated that groundwater will not be encountered during 

construction.  It is possible that perched water conditions could be 

encountered depending on the time of year construction occurs. 

6.2.3 Documentation of Removals  

All removal/over‐excavation bottoms should be observed and approved 

by the project Geotechnical Consultant prior to fill placement.  

Consideration should be given to surveying the removal bottoms and 

undercuts after approval by the geotechnical consultant and prior to the 

placement of fill.  Staking should be provided in order to verify undercut 

locations and depths. 

6.2.4 Treatment of Removal Bottoms 

At the completion of removals/over‐excavation, the exposed removal 

bottom should be ripped to a minimum depth of eight (8) inches, 

moisture‐conditioned to above optimum moisture content and 

compacted in‐place to the project standards.   

6.2.5 Fill Placement 

After removals, scarification, and compaction of in‐place materials are 

completed, additional fill may be placed.  Fill should be placed in eight‐

inch bulk maximum lifts, moisture conditioned to optimum moisture 

content or above, compacted and tested as grading/construction 

progresses until final grades are attained. 
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6.2.6 Mixing 

Mixing of materials may be necessary to prevent layering of different soil 

types and/or different moisture contents.  The mixing should be 

accomplished prior to and as part of compaction of each fill lift.   

6.2.7 Import Soils 

Import soils, if necessary, should consist of clean, structural quality, low 

expansive, compactable materials similar to the on‐site soils and should 

be free of trash, debris, or other objectionable materials.  The project 

Geotechnical Consultant should be notified not less than 72 hours in 

advance of the locations of any soils proposed for import.  Import sources 

should be sampled, tested, and approved by the project Geotechnical 

Consultant at the source prior to the importation of the soils to the site.  

The project Civil Engineer should include these requirements on plans 

and specifications for the project. 

6.2.8 Utility Trenches 

6.2.8.1 Excavation 

Utility trenches should be supported, either by laying back 

excavations or shoring, in accordance with applicable OSHA 

standards.  In general, existing site soils are classified as Soil 

Type “B” and "C" per OSHA standards.  Upon completion of 

the recommended removals and recompaction, the artificial 

fill will be classified as Soil Type "B".  The Project 

Geotechnical Consulting should be consulted if geologic 

conditions vary from what is presented in this report.   

   



 
 
Project Number 1‐0485    Page 16 
June 15, 2023 
 
 

 ALTA   CALIFORNIA   GEOTECHNICAL,    INC. 

6.2.8.2 Backfill 

Trench backfill should be compacted to at least 90 percent of 

maximum dry density as determined by ASTM D‐1557.  

Onsite soils will not be suitable for use as bedding material 

but will be suitable for use in backfill provided oversized 

materials are removed.  No surcharge loads should be 

imposed above excavations.  This includes spoil piles, lumber, 

concrete trucks, or other construction materials and 

equipment.  Drainage above excavations should be directed 

away from the banks.  Care should be taken to avoid 

saturation of the soils.  Compaction should be accomplished 

by mechanical means.  Jetting of native soils will not be 

acceptable. 

Under‐slab trenches should also be compacted to project 

specifications.  If select granular backfill (SE > 30) is used, 

compaction by flooding will be acceptable. 

6.2.9 Backcut Stability 

Temporary backcuts, if required during unsuitable soil removals, should 

be made no steeper than 1:1 without review and approval of the 

geotechnical consultant.  Flatter backcuts may be necessary where 

geologic conditions dictate and where minimum width dimensions are to 

be maintained. 

Care should be taken during remedial grading operations in order to 

minimize risk of failure.  Should failure occur, complete removal of the 

disturbed material will be required. 
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In consideration of the inherent instability created by temporary 

construction backcuts for removals, it is imperative that grading 

schedules are coordinated to minimize the unsupported exposure time of 

these excavations.  Once started, these excavations and subsequent fill 

operations should be maintained to completion without intervening 

delays imposed by avoidable circumstances.  In cases where five‐day 

workweeks comprise a normal schedule, grading should be planned to 

avoid exposing at‐grade or near‐grade excavations through a non‐work 

weekend.  Where improvements may be affected by temporary 

instability, either on or offsite, further restrictions such as slot cutting, 

extending workdays, implementing weekend schedules, and/or other 

requirements considered critical to serving specific circumstances may be 

imposed. 

6.3 Storm Water Infiltration Systems 

From a geotechnical perspective, allowing storm water to infiltrate the onsite 

soil in concentrated areas increases the potential for settlement, liquefaction, 

and water‐related damage to structures/improvements, such as wet slabs or 

pumping subgrade, and should be avoided where possible.  If infiltration systems 

are required on this site, care should be taken in designing systems that control 

the storm water as much as possible. 

Preliminary infiltration testing was conducted at the site as part of this 

investigation, and the methodology is discussed in 3.2.  The resulting infiltration 

rates for P‐1 and P‐2 was calculated to be 5.1‐ and 7.7‐inches per hour.  The 

results do not include a factor of safety. 

Groundwater was not encountered to a depth of 26.0‐feet below the ground 

surface during our subsurface investigation.  Groundwater data from the 
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California Department of Water Resources retrieved from the nearest 

groundwater well located 1.4 miles east of the site dates back to 1995. The data 

indicates that in 1995, groundwater recorded from Well #04S14W09D001S was 

114‐feet below the ground surface (CDWR, 2023). 

The WQMP designer should review the tests results and determine if the 

proposed BMP system is appropriate for the site. A factor of safety should be 

applied to the results that is in accordance with City of Redondo Beach 

requirements. 

From a geotechnical perspective, allowing storm water to infiltrate the onsite 

soil in concentrated areas increases the potential for settlement, liquefaction, 

and water‐related damage to structures/improvements, such as wet slabs or 

pumping subgrade. Care should be taken in designing systems that control the 

storm water as much as possible. A methodology for dealing with overflow 

should the infiltration systems become clogged or full should be developed and 

maintained.  

It is recommended that the Project Geotechnical Consultant observe the BMP 

excavations during construction to verify that the infiltration rates presented 

herein are appropriate. If it is determined that rates may be variable, additional 

infiltration testing should be undertaken. 

6.4 Boundary Conditions 

The site is bounded by to the north by Vincent Street, to the west by North 

Pacific Coast Highway, to the east by Central Court, and to the south by a private 

property. Construction of retaining/screen walls along these boundaries may 

require additional geotechnical recommendations concerning unsuitable soil 

removals and foundation design parameters.  Boundary conditions for the 
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project should be reviewed by the Project Geotechnical Consultant as the design 

progresses. 

7.0 DESIGN CONSIDERATIONS 

7.1 Structural Design  

It is anticipated that multi‐story wood‐framed residential structures, with slab 

on‐grade and shallow foundations will be constructed.  Upon the completion of 

rough grading, finish grade samples should be collected and tested in order to 

provide specific recommendations as they relate to the individual building pads.  

These test results and corresponding design recommendations should be 

presented in a final rough grading report.  Final slab and foundation design 

recommendations should be made based upon specific structure sitings, loading 

conditions, and as‐graded soil conditions. It is anticipated that the majority of 

onsite soils will possess “very low” to “low” expansion potential when tested in 

general accordance with ASTM Test Method D: 4829.   

General foundation design recommendations are presented in Table 7‐1. 

Presented below in Sections 7.1.2 are foundation/slab design recommendations 

for the proposed residential structures. For budgeting purposes, the following 

foundation design requirements for a range of potential expansion 

characteristics are presented. 

7.1.1 Foundation Design 

Foundations may be preliminary designed based on the values presented 

in Table 7‐1 below. 
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Table 1 
Foundation Design Parameters* 

Allowable Bearing  2000 lbs/ft2 (assuming a minimum embedment depth and 
width of 12 inches).  

Lateral Bearing  250 lbs/ft2 at a depth of 12 inches plus 250 lbs/ft2 for each 
additional 12 inches of embedment to a maximum of 2000 
lbs/ft2. 

Sliding Coefficient  0.35 

Settlement  Static Settlement ‐ 0.5 inches in 40 feet 
Dynamic Settlement ‐ 0.5 inches in 40 feet 

*These values may be increased as allowed by Code to resist transient loads such as wind or 
seismic. Building code and structural design considerations may govern depth and 
reinforcement requirements and should be evaluated. 

7.1.2 Conventional Slab/Foundation Systems 

Based on the onsite soils conditions and information supplied by the 

2022 CBC, conventional slab/foundation systems may be designed in 

accordance with Tables 7‐1 and 7‐2.   
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TABLE 7‐2 

CONVENTIONAL FOUNDATION DESIGN PARAMETERS 

Expansion Potential  Very Low to  Low 

Soil Category  I 

Design Plasticity Index  10 

Minimum Footing  

Embedment 
12 inches* 

*The minimum footing embedments presented herein are based on expansion indexes.  The structural 
engineer should determine minimum embedments based on the number of floors supported by the 

footings, the structural loading, and the requirements of the latest California Building Code. 

Minimum Footing 
Width 

12‐inches‐The structural engineer should determine the minimum footing 
width based on loading and the latest California Building Code. 

Footing 
Reinforcement 

No. 4 rebar, one (1) on top, one (1) on bottom 

Slab Thickness  4 inches (actual) 

Slab Reinforcement*  No. 3 rebar spaced 18 inches on center, each way 

Under‐Slab 
Requirement 

See Section 7.2 

Slab Subgrade 
Moisture 

Minimum of 110 percent of optimum moisture to a depth of 12 inches prior 
to placing concrete. 

Footing Embedment 
Adjacent to Swales 

and Slopes 

If exterior footings adjacent to drainage swales are to exist within five (5) 
feet horizontally of the swale, the footing should be embedded sufficiently to 

assure embedment below the swale bottom is maintained.  Footings 
adjacent to slopes should be embedded such that at least five‐ (5) feet is 
provided horizontally from edge of the footing to the face of the slope. 

 

7.1.3 Post‐Tensioned Slabs/Foundation Design Recommendations 

Post‐tensioned slabs for the project may be preliminarily designed 

utilizing the parameters presented in Tables 7‐1 and 7‐3.  The parameters 

presented herein are based on methodology provided in the Design of 

Post‐Tensioned Slabs‐On‐Ground, Third Edition, by the Post‐Tensioning 

Institute, in accordance with the 2022 CBC. 
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TABLE 7‐3 

POST‐TENSION SLAB DESIGN PARAMETERS 

Category  Expansion Potential 
Minimum 
Embedment 

Edge Lift  Center Lift 

Em (ft) 
Ym 

(inch) 
Em (ft)  Ym (inch) 

I  Very Low to Low  12 inches*  5.4  0.61  9.0  0.26 

Slab Subgrade Moisture 

Category I 
Minimum 110% of optimum moisture to a depth of 12 inches prior to 

pouring concrete 

Embedment* 

The minimum outer footing embedment presented herein are based on expansion indexes.  The structural 
engineer should verify the minimum embedment based on the number of floors supported by the footings, the 
structural loading, and the requirements of the latest California Building Code.  If mat slabs are utilized, alternate 

embedment depths can be provided. 

Moisture Barrier 

A moisture barrier should be provided in accordance with the recommendations presented in Section 7.2 

The parameters presented herein are based on procedures presented in the Design of Post‐Tensioned Slabs‐On‐
Ground, Third Edition.  No corrections for vertical barriers at the edge of the slab, or for adjacent vegetation have 

been assumed.  The design parameters are based on a Constant Suction Value of 3.9 pF. 

7.2 Moisture Barrier 

A moisture and vapor retarding system should be placed below the slabs‐on‐

grade in portions of the structure considered to be moisture sensitive and should 

be capable of effectively preventing the migration of water and reducing the 

transmission of water vapor to acceptable levels.  Historically, a 10‐mil plastic 

membrane, such as Visqueen, placed between two to four inches of clean sand, 

has been used for this purpose.  The use of this system or other systems can be 

considered, at the discretion of the designer, provided the system reduces the 

vapor transmission rates to acceptable levels. 
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7.3 Seismic Design  

The site classes were determined based on the referenced reports and published 

geologic maps in the area in general conformance with Chapter 20 of ASCE 7‐16. 

Based on the density of the underlying soils, a Site Class of D (shear wave 

velocity of 259 m/s) was selected. The seismic design parameters were 

calculated using a program based on the USGS website and ASCE 7‐16 

procedures. It is our understanding that based on the proposed structures, code 

allows or the use of an alternate method to calculate SD1, assuming the structure 

has a fundamental period that does not exceed 0.5s.  The resulting values are 

presented in Table 7‐4.  If the structures have fundamental periods exceeding 

0.5s, then a site‐specific strong motion analysis shall be performed. 

TABLE 7‐4 Seismic Ground Motion Values 

2022 CBC and ASCE 7‐16 

Parameter  Value 

Site Class  D  

Site Latitude  33.8432 

Site Longitude  ‐118.3858 

Spectral Response Acceleration Parameter, SS  1.895 

Spectral Response Acceleration Parameter, S1  0.683 

Site Coefficient, Fa  1.0 

Site Coefficient, Fv   1.7 

MCE Spectral Response Acceleration Parameter, SMS  1.895 

MCE Spectral Response Acceleration Parameter, SM1  1.161 

Design Spectral Response Acceleration Parameter, SDS  1.263 

Design Spectral Response Acceleration Parameter, SD1  0.774 

Peak Ground Acceleration, PGAM  0.918 
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7.4 Block Walls 

Block walls, if used, should be embedded a minimum of 2 feet below the lowest 

adjacent grade.  Construction joints (not more than 20 feet apart) should be 

included in the block wall construction.  Side yard walls should be structurally 

separated from the rear yard wall. 

7.5 Footing Excavations 

Soils from the footing excavations should not be placed in slab‐on‐grade areas 

unless properly compacted and tested.  The excavations should be cleaned of all 

loose/sloughed materials and be neatly trimmed at the time of concrete 

placement.  The Project Geotechnical Consultant should observe the footing 

excavations prior to the placement of concrete to determine that the 

excavations are founded in suitably compacted material. 

7.6 Retaining Walls 

Retaining walls should be founded on engineered fill and should be backfilled 

with granular soils that allow for drainage behind the wall.  Foundations may be 

designed in accordance with the recommendations presented in Table 7‐1, 

above.  Unrestrained walls, free to horizontally move 0.0005H (for dense 

cohesionless backfill), may be designed to resist lateral pressures imposed by a 

fluid with a unit weight determined in accordance with the values presented in 

Table 7‐5 below.  The table also presents design parameters for restrained (at‐

rest) retaining walls.  These parameters may be used to design retaining walls 

that may be considered as restrained due to the method of construction or 

location (corner sections of unrestrained retaining walls).   

TABLE 7‐5 
Equivalent Fluid Pressures for 90% Compacted Fill (Select Material)  

Backfill  Active Pressure (psf/ft)  At‐Rest Pressure (psf/ft) 

Level  35  55 
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Per the requirements of the 2022 CBC, the seismic force acting on the retaining 

walls with backfill exceeding 6‐feet in height may be resolved utilizing the 

formula 18.5H2 lb/lineal ft (H=height of the wall).  This force acts at 

approximately 0.6H above the base of the wall.  The seismic value can be 

converted as required by the retaining wall engineer.  Retaining walls should be 

designed in general accordance with Section 1807A.2 of the 2022 CBC. 

 Restrained retaining walls should be designed for “at‐rest” conditions. 

 The design loads presented in the above table are to be applied on the 
retaining wall in a horizontal fashion and as such friction between wall and 
retained soils should not be allowed in the retaining wall analyses. 

 Additional allowances should be made in the retaining wall design to account 
for the influence of construction loads, temporary loads, and possible nearby 
structural footing loads. 

 Select backfill should be granular, structural quality backfill with a Sand 
Equivalent of 20 or better and an ASCE Expansion Index of 20 or less.  The 
backfill must encompass the full active wedge area.  The upper one foot of 
backfill should be comprised of native on‐site soils (see Plate A). 

 The wall design should include waterproofing (where appropriate) and 
backdrains or weep holes for relieving possible hydrostatic pressures.  The 
backdrain should be comprised of a 4‐inch perforated PVC pipe in a 1 ft. by 1 
ft., ¾‐inch gravel matrix, wrapped with a geofabric.  The backdrain should be 
installed with a minimum gradient of 2 percent and should be outletted to an 
appropriate location.  For subterranean walls this may include drainage by 
sump pumps. 

 No backfill should be placed against concrete until minimum design strengths 
are achieved. 

It should be noted that the allowable bearing and lateral bearing values 

presented in Table 7‐1 are based on level conditions at the toe.  Modified design 

parameters can be presented for retaining walls with sloping condition at the 

toe.  Other conditions should be evaluated on a case‐by‐case basis. 



RETAINING WALL BACKFILL DETAIL

NATIVE
BACKFILL

12 tN. MtN.

*OR AS MODIFIED

BY A SPECIFIC REPORT

DRAIN I.ATERALLY,
OR PROVIDE WEEP
HOLES AS REQUIRED
TO DMIN

PIPE: 4-INCH PERFORATED PVC, SCHEDULE 40, SDR35 OR APPROVED ALTERNATE

MINIMUM 8 PERFORATIONS (1/4-IN. DIA.) PER LINEAL FT. IN BOTTOM HALF OF

PIPE

ROCK: MINIMUM VOLUME OF 1 CU. FT. OF 3/4_IN. MAX. ROCK PER. LINEAL FOOT

OF PIPE, OR APPROVED ALTERNATE

FILTER FABRIC: MIRAFI 140 FILTER FABRIC OR APPROVED EQUIVALENT

"64 
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7.7 Exterior Slabs and Walkways 

Exterior concrete slabs and walkways should be designed and constructed in 

consideration of the following recommendations. 

7.7.1 Subgrade Compaction 

The subgrade below exterior concrete slabs should be compacted to a 

minimum of 90 percent relative compaction as determined by ASTM Test 

Method: D 1557. 

7.7.2 Subgrade Moisture 

The subgrade below concrete slabs should be moisture conditioned to a 

minimum of 110 percent of optimum moisture prior to concrete 

placement. 

7.7.3 Concrete Slab Thickness 

Concrete flatwork and driveways should be designed utilizing four‐inch 

minimum thickness. 

7.7.4 Concrete Slab Reinforcement 

Utilization of reinforcement for flatwork and driveways is subject to a 

cost/benefit analysis.  Reinforcement will decrease the amount of 

cracking that may occur in flatwork, however, planning for occasional 

repairs may be more cost effective.  Utilizing closely spaced control joints 

is likely more cost‐effective than utilizing reinforcement.  The majority of 

the soils onsite are classified as very low in expansion potential.  

Consideration should be given to reinforcing flatwork with irregular (non‐

square/rectangular) shapes. 

7.7.5 Control Joints 

Weakened plane joints should be installed on walkways at intervals of 

approximately eight feet (maximum) or less.  Exterior slabs should be 

designed to withstand shrinkage of the concrete. 



 
 
Project Number 1‐0485    Page 27 
June 15, 2023 
 
 

 ALTA   CALIFORNIA   GEOTECHNICAL,    INC. 

7.8 Concrete Design 

As stated in Section 5.1.7, negligible concentrations of sulfates were detected in 

the onsite soils (Class S0).  Therefore, the use of sulfate resistant concrete is not 

required per ACI 318‐14 at this time.  Post‐grading conditions should be 

evaluated, and final recommendations made at that time.   

7.9 Corrosion 

Based on preliminary testing, the onsite soils are corrosive to buried metal 

objects.  Buried ferrous metals should be protected against the effects of 

corrosive soils in accordance with the manufacturer’s recommendations. Typical 

measures may include using non‐corrosive backfill, protective coatings, 

wrapping, plastic pipes, or a combination of these methods. A corrosion 

engineer should be consulted if specific design recommendations are required 

by the improvement designer. 

Per ACI 318‐14, an exposure class of C1 would be applicable to metals encased in 

concrete (rebar in footings) due to being exposed to moisture from surrounding 

soils.  Per Table 19.3.2.1 of ACI 318‐14, the requirements for concrete with an 

exposure class of C1 are a minimum compressive strength of 2500 psi and a 

maximum water‐soluble chloride ion content in concrete of 0.30 (percent by 

weight of cement). 

7.10 Pavement Design 

Pavement sections for the proposed streets shall be designed based on 

laboratory testing conducted on samples taken from the soil subgrade.  

Preliminarily, based on an assumed R‐Value of 30, the pavement may be 

designed utilizing the sections presented in Table 7‐6.  These sections should be 

verified upon the completion of grading, based on R‐Value testing.  The ultimate 

pavement section design for public streets is under the City of Redondo Beach’s 

purview. 
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Table 7‐6 
Preliminary Pavement Sections 

Traffic 
Index 

Pavement Section Options 
OR 

5.0  3‐inch AC on 6‐inch AB   4‐inch AC on 4‐inch AB  

5.5  3‐inch AC on 7‐inch AB   4‐inch AC on 5‐inch AB  

6.0  3.5‐inch AC on 7.5‐inch AB   4‐inch AC on 6.5‐inch AB  

AC‐Asphalt Concrete 
AB‐Caltrans Class II Base 

Construction of the streets should be accomplished in accordance with the 

current criteria of the City of Redondo Beach.  Prior to the placement of base 

material, the subgrade should be suitably moisture conditioned, processed and 

compacted to a minimum 95 percent of the laboratory maximum density (ASTM: 

D 1557) to at least twelve (12) inches below subgrade.  After subgrade 

compaction, the exposed grade should then be "proof"‐rolled with heavy 

equipment to ensure the grade does not "pump" and is verified as non‐yielding.  

Aggregate base material should be placed on the compacted subgrade and 

compacted in‐place to a minimum 95 percent of the laboratory standard 

obtained per ASTM: D 1557. 

7.11 Site Drainage 

Positive drainage away from the proposed structures should be provided and 

maintained. Roof, pad, and lot drainage should be collected and directed away 

from the structures toward approved disposal areas through drainage terraces, 

gutters, down drains, and other devices.  Design fine grade elevations should be 

maintained through the life of the structure or if design fine grade elevations are 

altered, adequate area drains should be installed in order to provide rapid 

discharge of water, away from structures.   
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8.0 LOT MAINTENANCE 

Ongoing maintenance of the improvements is essential to the long‐term performance of 

structures.  As such, the owners must implement certain maintenance procedures.  The 

attached " Maintenance and Improvement Considerations" presented in the Appendix E 

may be included as part of the sales packet to educate the owners in issues related to 

drainage, maintenance, improvements, etc.  The following recommendations should 

also be implemented. 

8.1 Lot Drainage 

Roof, pad, and lot drainage should be collected and directed away from 

structures and slopes and toward approved disposal areas.  Design fine grade 

elevations should be maintained through the life of the structure or if design fine 

grade elevations are altered, adequate area drains should be installed in order to 

provide rapid discharge of water, away from structures and slopes.  Residents 

should be made aware that they are responsible for maintenance and cleaning 

of all drainage terraces, down drains, and other devices that have been installed 

to promote structure and slope stability. 

8.2 Burrowing Animals 

Owners should undertake a program for the elimination of burrowing animals. 

9.0 FUTURE PLAN REVIEWS 

This report represents a geotechnical review of the site.  As the project design for the 

project progresses, site specific geologic and geotechnical issues should be considered in 

the design and construction of the project.  Consequently, future plan reviews may be 

necessary.  These reviews may include reviews of: 

 Grading Plans 

 Foundation Plans 

 Utility Plans 

These plans should be forwarded to the project Geotechnical Consultant for review.  
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10.0 CLOSURE 

10.1 Geotechnical Review 

For the purposes of this report, multiple working hypotheses were established 

for the project, utilizing the available data and the most probable model is used 

for the analysis.  Future information collected during the proposed grading 

operations is intended to evaluate the hypothesis and as such, some of the 

assumptions summarized in this report may need to be changed.  Some 

modifications of the grading recommendations may become necessary, should 

the conditions encountered in the field differ from the conditions hypothesized 

in this report. 

Plans and sections of the project specifications should be reviewed by Alta to 

evaluate conformance with the intent of the recommendations contained in this 

report.  If the project description or final design varies from that described in 

herein, Alta must be consulted regarding the applicability of the 

recommendations contained herein and whether any changes are required.  Alta 

accepts no liability for any use of its recommendations if the project description 

or final design varies and Alta is not consulted regarding the alterations. 

10.2 Limitations 

This report is based on the following: 1) the project as presented on the attached 

plan; 2) the information obtained from Alta's laboratory testing included herein; 

and 3) from the information presented in the referenced reports.  The findings 

and recommendations are based on the results of the subsurface investigation, 

laboratory testing, and office analysis combined with an interpolation and 

extrapolation of conditions between and beyond the subsurface excavation 

locations.  However, the materials adjacent to or beneath those observed may 

have different characteristics than those observed, and no precise 

representations are made as to the quality or extent of the materials not 
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observed.  The results reflect an interpretation of the direct evidence obtained.  

Work performed by Alta has been conducted in a manner consistent with the 

level of care and skill ordinarily exercised by members of the geotechnical 

profession currently practicing in the same locality under similar conditions.  The 

methods used to develop the recommendations do not comprise an exact 

science and are not a guarantee that the interaction between the soils and 

proposed structures shall perform as planned.  No other representation, either 

expressed or implied, and no warranty or guarantee is included or intended. 

The recommendations presented in this report are based on the assumption that 

an appropriate level of field review will be provided by a geotechnical consultant 

who is familiar with the design and site geologic conditions.  That field review 

shall be sufficient to confirm that geotechnical and geologic conditions exposed 

during grading are consistent with the geologic representations and 

corresponding recommendations presented in this report.   

The conclusions and recommendations included in this report are applicable to 

the specific design of this project as discussed in this report.  They have no 

applicability to any other project or to any other location and any and all 

subsequent users accept any and all liability resulting from any use or reuse of 

the data, opinions, and recommendations without the prior written consent of 

Alta. 

Alta has no responsibility for construction means, methods, techniques, 

sequences, procedures, safety precautions, programs in connection with the 

construction, acts or omissions of the CONTRACTOR or any other person 

performing any of the construction, or for the failure of any of them to carry out 

the construction in accordance with the final design drawings and specifications.
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APPENDIX B 

Subsurface Investigation 

Alta's subsurface investigation consisted of excavating, logging, and sampling four (4) hollow‐

stem auger borings.  Details of the subsurface investigation are presented in Table B.  The 

approximate location of the exploratory excavation is shown on the accompanying Figure 1 and 

the Geotechnical Logs are attached.     

TABLE B 
SURFACE INVESTIGATION DETAILS 

Equipment  Range of 
Depths 

Sampling Methods  Sample Locations 

Hollow‐
stem auger 

Up to 51.5 
feet 

1. Bulk 
2. Ring Samples 

1. Bulk‐Select Depths 
2. Rings‐Every 2.5 feet or 5 Feet 



UNIFIED SOI L CLASSIFIICATION SYSTEM

Major Divisions lfl tr Description Major Divisions an tr

Coarse

Grained

Soils

N4ore than
50%

retained on
No 200

steve

Gravel
and

Sravelly
Soils

han 50%

frachon
relained
on No, 4

'l
ts*
,-l*
EIF

GW
Well-graded grcvels or gravel sand
mixtures, little or no fines

Fine

(lrained

isoils

l\lore than

Silts
And
Clays
LL,<50 n

ML
Inorganic silts and very fine sands,
rock flour, silty or clayey fine sands
or clavev silts with slioht olasticitv

GP
Poorly-graded gravels or gravel
sand mixture, little or no fines CL

Inorganic clays of low to medium
plasticity, gravelly clays, sandy
clays, silty clays, lean clays

Silty gravels, gravel-sand-silt
mixtures

OL
Organic silts and organic silt-clays
of low plasticity

Clayey gravels, gravel-sand-clay
mixtures

Silts
And

Clays
LL,<50

MF

Inorganic silts, micaceous or
diatomaceous fine or silty soils,
elastic siltsSand

and
Sandy
Soils

than 50%

fraclion

Passes
on No, 4

i'+.
3_'. JV!

Well-graded sands or gravelly
sands, little or no fines

on No 200
steve VH

Inorganic clays of high plasticity,
fat clays

SP
Poorly-graded sands or gravelly
sands, little or no fines

SM Silty sands, sarrd-silt mixtures OF
Organic clays of medium to high
plasticity

sc Clayey sands, and-clay mixtures Highly Organic
Soils

PT Peat and other highly organic soils

BoUNDARY CLASSIFICATIoN: Soils possessing characteristics of two groups are designated by combinations of group symbols

PARTICLE SIZ:E LIMITS
U.S. STANDA,RD SiERIES SIEVE

200 40 10 4

CLEAR SQUARE SIEVE OPENINGS

3t4" 3,, ,t2"

LABORATORY TESTS

Symbol Tesl

DS
DSR
cc)N
SA
MAX
RV
EI
SE
AL
CHEM
HY

Direct Shear
Direct Shear
(Remolded)
Sieve Analysis
Maximum Density
Resistance (R) Value
Expansion Index
Sand Equivalent
Atterberg Limits
Chemical Analysis
Hydrometer Analysis

SOIL MOISTURE
SIZE PROPORTIONS

Trace - <5%

Few-5to10%

Some - 15 to 25%

Increasing \/isual Moisture Content

Silts
an0

Clays

Sand Gravel
Cobbles Boulders

Fine Medium Coarsi€r Fine Coarse

RELATIVE DENSITY

Sands and Gravels Blows/Foot (SPT)

Very Loose

Loose

Medium Dense

Dense

Very Dense

<4

4-10

11-30

31 -50

>50

CON SI STENCY C IASSI FI CATI ON

Silts and Clays Criteria

Very Soft

Soft

Firm

stiff

Very Stiff

Thumb penetrates soil >1 in.

Thumb penetrates soil 1 in,

Thumb penetrates soil 1/4 in

Readily indented with thumbnail

Thumbnail will not indent soil

HARDNESS

KEY TO EXPLORATORY BORING LOGS}

,n
/L>//J, ALTA CALIFORNTA GEOTECHNTCAL tNC.

/\
PI-ATE B



@0.0ft. 3" Asphaltic Concrete, No Base.
ARTIFICIAL FILL-UNDOCUMENTED(afu): SILTY SAND, very fine
to medium grained, dark brown, dry, medium dense, trace fine gravel
<1/2".
@2.0ft. olive brown.
OLDER EOLIAN DEPOSITS(Qoe): SAND, fine to coarse grained,
tannish brown, moist, medium dense, some clay.

@5.0ft. loose, some silt.

@10.0ft. brownish tan, medium dense.

@15.0ft. orange tan, very dense.

@20.0ft. tan.

@25.0ft. orange tan.

TOTAL DEPTH 26.0 FEET
NO GROUNDWATER ENCOUNTERED
CAVING OBESERVED BELOW 15.0 FEET
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@0.0ft. 4" Asphaltic Concrete, No Base.
ARTIFICIAL FILL-UNDOCUMENTED(afu): SILTY SAND, very fine
to medium grained, dark brown, moist, medium dense, trace fine
gravel <1/2".
OLDER EOLIAN DEPOSITS(Qoe): SAND, very fine to coarse
grained, brownish tan, slighlty moist, loose, trace silt. .

@5.0ft. tan, dry, medium dense.

@10.0ft. orange tan, slighlty moist, dense, trace silt.

@15.0ft. very dense.

@20.0ft. very fine to medium grained.

TOTAL DEPTH 26.0 FEET
NO GROUNDWATER ENCOUNTERED
CAVING OBESERVED BELOW 14.0 FEET
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@0.0ft. 4" Asphaltic Concrete, No Base.
ARTIFICIAL FILL-UNDOCUMENTED(afu): SILTY SAND, very fine
to fine grained, dark brown, slightly moist, medium dense, some
concrete debris.
@2.5ft. No Recovery.

OLDER EOLIAN DEPOSITS(Qoe): SAND, very fine to medium
grained, brownish tan, dry, medium dense.

@10.0ft. tan.

@15.0ft. fine to coarse grained, orange brown, very dense.

@20.0ft. orange tan.

@25.0ft. tan.

TOTAL DEPTH 26.0 FEET
NO GROUNDWATER ENCOUNTERED
CAVING OBESERVED BELOW 15.0 FEET
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@0.0ft. 3" Asphaltic Concrete, No Base.
ARTIFICIAL FILL-UNDOCUMENTED(afu): SILTY SAND, very fine
to medium grained, dark brown, slighlty moist, medium dense.

@2.5ft. SAND, very fine to medium grianed, brown, slighlty moist,
dense, trace silt.
OLDER EOLIAN DEPOSITS(Qoe): SAND, very fine to medium
grained, tan, slightly moist, dense.

@10.0ft. yellow tan.

@15.0ft. fine to coarse grained, orange tan, medium dense.

@20.0ft. very fine to medium grained, very dense.

@25.0ft. fine to coarse grained.

TOTAL DEPTH 26.0 FEET
NO GROUNDWATER ENCOUNTERED
CAVING OBESERVED BELOW 14.0 FEET
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@0.0ft. 3" Asphaltic Concrete, No Base.
ARTIFICIAL FILL-UNDOCUMENTED(afu): SILTY SAND, very fine
to medium grained, dark brown, slighlty moist, medium dense.

OLDER EOLIAN DEPOSITS(Qoe): SAND, very fine to medium
grained, tan, slightly moist, dense.
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@0.0ft. 4" Asphaltic Concrete, No Base.
ARTIFICIAL FILL-UNDOCUMENTED(afu): SILTY SAND, very fine
to medium grained, dark brown, moist, medium dense, trace fine
gravel <1/2".
OLDER EOLIAN DEPOSITS(Qoe): SAND, very fine to coarse
grained, brownish tan, slighlty moist, loose, trace silt. .

TOTAL DEPTH 5.0 FEET
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
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LABORATORY TESTING 

 

The following laboratory tests were performed on a representative sample in accordance with 

the applicable latest standards or methods from the ASTM, California Building Code (CBC) and 

California Department of Transportation. 

Classification 

Soils were classified with respect to the Unified Soil Classification System (USCS) in accordance 

with ASTM D‐2487 and D‐2488. 

Particle Size Analysis 

Modified hydrometer testing was conducted to aid in classification of the soil.  The results of 

the particle size analysis are presented in Table C. 

Maximum Density/Optimum Moisture 

The maximum dry density and optimum moisture content of one representative bulk samples 

were evaluated in accordance with ASTM D‐1557.  The results are summarized in Table C. 

Expansion Index Tests 

One (1) expansion index test was performed to evaluate the expansion potential of typical on‐

site soil.  Testing was carried out in general conformance with ASTM Test Method D‐4829.  The 

results are presented in Table C. 

Consolidation Tests 

Consolidation testing was performed on two (2) relatively “undisturbed” soil samples at their 

natural moisture content in accordance with procedures outlined in ASTM D‐2435.  The 

samples were placed in a consolidometer and loads were applied incrementally in geometric 

progression.  The samples (2.42‐inches in diameter and 1‐inch in height) were permitted to 

consolidate under each load increment until the slope of the characteristic linear secondary 

compression portion of the thickness versus log of time plot was apparent.  The percent 

consolidation for each load cycle was recorded as the ratio of the amount of vertical 
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compression to the original 1‐inch height.  The consolidation test results are shown on Plates C‐

1 and C‐2. 

Chemical Analyses 

Chemical testing was performed on one select samples by Alta.  The results of these tests 

(sulfate content, resistivity, chloride content and pH) are presented on Table C. 

 

 
 
 
 



B-1 10 Sand (Qoe) SP 0 95 3 2 SEE PLATE
C-1

B-2 5 Sand (Qoe) SP 0 91 3 6 SEE PLATE
C-2

B-3 2.5 Silty Sand (afu) SM 129.0 8.0 9 73 9 9 0 MinResist: 1163-OHMCM
pH:7.1,Chl:115ppm,So4:0.05%

OTHER TESTS
REMARKS

BORING DEPTH
(FEET)

SOIL DESCRIPTION GROUP
SYMBOL

DIRECT
SHEAR

EXPANSION
INDEX

UBC 18-2

MAXIMUM
DENSITY

(PCF)

TABLE  C
SUMMARY OF LABORATORY TEST DATA

P.N.  1-0485

OPTIMUM
MOISTURE
CONTENT

(%)

CONSOL
SILT

(0.075mm-0.005mm)
(%)

SAND
(4.76mm-0.075mm)

(%)

PLUS NO.4 SEIVE
(plus 4.76mm)

(%)

CLAY
(minus 0.005mm)

(%)

Alta California Geotechnical, Inc.
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MAINTENANCE AND IMPROVEMENT CONSIDERATIONS 
 
General 
Owners purchasing property must assume a certain degree of responsibility for improvements 

and for maintaining conditions around their home.  Of primary importance from a geotechnical 

standpoint are maintaining drainage patterns and minimizing the soil moisture variation below 

all improvements.  Such design, construction and owner maintenance provisions may include: 

 Employing contractors for improvements who design and build in recognition of local 
building codes and specific site soils conditions. 

 Establishing and maintaining positive drainage away from all foundations, walkways, 
driveways, patios, and other improvements. 

 Avoiding the construction of planters adjacent to structural improvements.  
Alternatively, planter sides/bottoms can be sealed with an impermeable membrane and 
drained away from the improvements via subdrains into approved disposal areas. 

 Sealing and maintaining construction/control joints within concrete slabs and walkways 
to reduce the potential for moisture infiltration into the subgrade soils. 

 Utilizing landscaping schemes with vegetation that requires minimal watering.  Watering 
should be done in a uniform manner, as equally as possible on all sides of the 
foundation, keeping the soil "moist" but not allowing the soil to become saturated. 

 Maintaining positive drainage away from structures and providing roof gutters on all 
structures with downspouts that are designed to carry roof runoff directly into area 
drains or discharged well away from the foundation areas. 

 Avoiding the placement of trees closer to the proposed structures than a distance of 
one‐half the mature height of the tree. 

 Observation of the soil conditions around the perimeter of the structure during 
extremely hot/dry or unusually wet weather conditions so that modifications can be 
made in irrigation programs to maintain relatively uniform moisture conditions. 
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Sulfates 

Owners should be cautioned against the import and use of certain inorganic fertilizers, soil 

amendments, and/or other soils from offsite sources in the absence of specific information 

relating to their chemical composition.  Some fertilizers have been known to leach sulfate 

compounds into soils and increase the sulfate concentrations to potentially detrimental levels.   

Site Drainage 

 The owners should be made aware of the potential problems that may develop when 
drainage is altered through construction of hardscape improvements.  Ponded water, 
drainage over the slope face, leaking irrigation systems, overwatering, or other 
conditions which could lead to ground saturation must be avoided. 

 No water should be allowed to flow over the slopes.  No alteration of pad gradients 
should be allowed that would prevent pad and roof runoff from being directed to 
approved disposal areas. 

 Drainage patterns have been established at the time of the fine grading should be 
maintained throughout the life of the structure.  No alterations to these drainage 
patterns should be made unless designed by qualified professionals in compliance with 
local code requirements and site‐specific soils conditions. 

Slope Drainage 

 Residents should be made aware of the importance of maintaining and cleaning all 
interceptor ditches, drainage terraces, down drains, and any other drainage devices, 
which have been installed to promote slope stability. 

 Subsurface drainage pipe outlets may protrude through slope surfaces and/or wall 
faces.  These pipes, in conjunction with the graded features, are essential to slope and 
wall stability and must be protected in‐place.  They should not be altered or damaged in 
any way. 

Planting and Irrigation of Slopes 

 Seeding and planting of the slopes should be planned to achieve, as rapidly as possible, 
a well‐established and deep‐rooted vegetal cover requiring minimal watering. 

 It is the responsibility of the landscape architect to provide such plants initially and of 
the residents to maintain such planting.  Alteration of such a planting scheme is at the 
resident's risk. 

 The resident is responsible for proper irrigation and for maintenance and repair of 
properly installed irrigation systems.  Leaks should be fixed immediately. 
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 Sprinklers should be adjusted to provide maximum uniform coverage with a minimum of 
water usage and overlap.  Overwatering with consequent wasteful runoff and serious 
ground saturation must be avoided. 

 If automatic sprinkler systems are installed, their use must be adjusted to account for 
seasonal and natural rainfall conditions. 

Burrowing Animals 

 Residents must undertake a program to eliminate burrowing animals.  This must be an 
ongoing program in order to promote slope stability. 

Owner Improvement 

Owner improvements (pools, spas, patio slabs, retaining walls, planters, etc.) should be 

designed to account for the terrain of the project, as well as expansive soil conditions and 

chemical characteristics.  Design considerations on any given lot may need to include provisions 

for differential bearing materials, ascending/descending slope conditions, bedrock structure, 

perched (irrigation) water, special geologic surcharge loading conditions, expansive soil 

stresses, and long‐term creep/settlement. 

All owner improvements should be designed and constructed by qualified professionals utilizing 

appropriate design methodologies, which account for the on‐site soils and geologic conditions.  

Each lot and proposed improvement should be evaluated on an individual basis. 

Setback Zones 

Manufactured slopes maybe subject to long‐term settlement and creep that can manifest itself 

in the form of both horizontal and vertical movement.  These movements typically are 

produced as a result of weathering, erosion, gravity forces, and other natural phenomenon.  A 

setback adjacent to slopes is required by most building codes, including the California Building 

Code.  This zone is intended to locate and support the residential structures away from these 

slopes and onto soils that are not subject to the potential adverse effects of these natural 

phenomena.   

The owner may wish to construct patios, walls, walkways, planters, swimming pools, spas, etc. 

within this zone.  Such facilities may be sensitive to settlement and creep and should not be 
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constructed within the setback zone unless properly engineered.  It is suggested that plans for 

such improvements be designed by a professional engineer who is familiar with grading 

ordinances and design and construction requirements.  In addition, we recommend that the 

designer and contractor familiarize themselves with the site specific geologic and geotechnical 

conditions on the specific lot.
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I. Purpose:  
 

The purpose of this report is to provide quantitative information to verify the design of the storm drain 
infrastructure and hydrologic methodology of the proposed project site. The values and statements within 
the confirm the subject site is designed and planned in accordance with the Los Angeles County Hydrology 
Manual and the City of Redondo Beach drainage requirements. 
 

II. Introduction: 
 
The proposed project is located at 122-126 N. Pacific Coast Highway in the city of Redondo Beach. The site 
is bounded by N. Pacific Coast Highway to the west, Vincent Street and single family residential to the 
north, Central Court and single family residential to the East, and single family residential and a church to 
the south.  
 
The proposed development includes six (6) buildings consisting of 35 attached 3 story condominium units. 
The proposed 1.56-acre site will included private drive aisles, private garages, sidewalks, guest parking, and 
associated landscaping and open space areas. The proposed site will be accessible via one (1) driveway 
entrance along Vincent Street and Central Court.  
 
The site is currently occupied by three (3) existing buildings and associated parking lot  with a driveway 
entrance/ exit from Central Court. The entirety of the project site is relatively flat but the elevations of the 
surrounding streets are significantly lower. There is an open space area in the northwest corner that is on a 
lower elevation compared to the rest of the site. The grade gets steeper along the hillside located along the 
western property line adjacent to North Pacific Coast Highway. The site elevations range from 
approximately 80 feet above mean sea level (msl) in the northwest corner to approximately 100 feet above 
mean sea level (msl) near the northernmost driveway entrance in Central Court.  
 
The site appears to sheet flow in the northwest direction towards Vincent Street and North Pacific Coast 
Highway. There is a high point within Central Court near the existing entrance of the site. North of the 
entrance, runoff surface flows in the northwest direction towards Vincent Street. South of the driveway 
entrance, runoff flows in the southeast direction towards Emerald Street. The existing elevations are higher 
northeast of Central Court compared to the elevations of the project site. Vincent Street appears to sheet 
flow in the southwesterly direction and North Pacific Coast Highway appears to sheet flow in the 
northwesterly direction towards the intersection. The existing grades of Vincent Street is significantly 
steeper than the grades of North Pacific Coast Highway.   
 
According to the Los Angeles County Storm Drain GIS System, the nearest downstream catch basin is 
located south of Vincent Street near the Vincent Street and Broadway Avenue Intersection approximately 
540’ away from the project site. This catch basin connects to another catch basin east of Broadway Avenue 
before connecting to a 48” Los Angeles County Flood Control District (LACFCD) maintained reinforced 
concrete pipe (RCP) that confluences with the 69” RCP Vincent Street Drain into a 78” RCP storm drain 
pipe. The runoff continues to flow in the northwest direction and then wraps into Beryl Street and 
continues in the southwest direction until ultimately discharging into the Pacific Ocean. The site is in the 
South Santa Monica Bay Watershed.  
 
The proposed site has been divided into five (5) subareas based on the proposed grading/ drainage design. 
The proposed development will include private drive aisles and parking spaces throughout. Proposed site 
drainage will direct flows to the private drive aisles, where runoff will be conveyed via proposed curb/ 
gutter towards five (5) proposed catch basins. The site will utilize an area drain system and underground 
storm drain piping to collect and convey the stormwater runoff to a proposed Dual Chamber Drywell 
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Infiltration system to promote subsurface infiltration. The Infiltration System has been designed to detain 
and infiltrate the required Storm Water Quality Design Volume (SWQDv) for water quality treatment. 
During larger storm events producing a greater volume than the SWQDv, including the 25-, 50-, and 100-
year storm events, stormwater will overflow out of the Detention/ Infiltration system and out of the 
proposed catch basin and be conveyed to the public right-of-way via a proposed parkway drain on Vincent 
Street. In the event the stormwater conveyance system becomes clogged, stormwater will pond near the 
proposed catch basin #3 and #4 eventually overflow to Vincent Street via the proposed driveway entrance. 
Upon entering the public right-of-way, site runoff will follow the historic drainage pattern. 
 

III. Methodology 
 
The post-developed drainage was analyzed by utilizing the Los Angeles County Hydrology Manual. Each 
subarea was based on historical drainage patterns. Each area was analyzed for acreage, impervious cover, 
and time of concentration per the LACDPW HydroCalc software. 
 

IV. Design Considerations: 
 
1. The LACDPW HydroCalc Calculator Program was used to determine Tc, peak run-off flow rate, and 
run-off volumes for each subarea. 
 
2. The property is located in the “Redondo Beach” rainfall region, per Figure 1-H1.3 of the Hydrology 
Manual. 5.2 inches of rainfall was used for the 50-year storm. 
 
3. The site is in the soil classification “010” per Figure 1-H1.20 of the Hydrology Manual.  
 
4. The site was analyzed for a 10-, 25-, 50-, and 100-year storm events. Copies of the HydroCalc output data 
can be found in Appendix C of this report. The peak runoff values have also been incorporated into the 
included hydrology exhibits, which are made a part of this study. 
 
5. The proposed onsite Drywell Infiltration System was designed for the total Storm Water Quality Design 
Volume (SWQDv) per the 0.75 inch storm per Los Angeles LID Manual. 
 
6. The proposed development site is approximately 85% impervious. 
 
7. The existing development site is approximately 87% impervious based on the existing site conditions. 
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V. Pipe Size Calculations 
 
Onsite storm drainage pipes will be sized for 25-year frequency storm. The Qs are developed from pro-
rating the flow generated in the hydrology analysis. Pipes are sized to flow in an open flow condition. A 4” 
pipe is the minimum size and used for single yard drains. A 6” pipe size will collect multiple yard drains. 
Pipe sizes 18” and larger are considered the mainline drainage pipes that are used to convey run-off to the 
proposed infiltration system. 
 
Since all pipes are sized for open flow WSPG hydraulic pressure analysis is not warranted. Instead,  
 

���� =
��

�
	


�� 


�
��    per King’s Handbook 

 
k’=0.463; d=pipe diameter (ft) 
 

n=0.013*   n=0.013*  
S=0.005   S=0.010  

Pipe Diameter 
Max. Q 
(cfs)  Pipe Diameter 

Max. Q 
(cfs) 

8" 0.854  8" 1.208 

12" 2.518  12" 3.562 

15" 4.566  15" 6.457 

18" 7.425  18" 10.500 

24" 15.990  24" 22.614 

36" 47.146  36" 66.675 

 
*A Manning’s Roughness Coefficient of 0.013 has been utilized to represent the roughness coefficient of 
PVC and/or HDPE piping.  
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VI. Conclusions: 
 
The results from this preliminary hydrology study demonstrate the following: 
 

• The drainage design for the Project has been designed to meet the County of Los Angeles Flood 
Control Standards. 

• Building pads will be protected and will be above the theoretical 100-year flood elevation as 
determined in this analysis. 

• The post-development site of 1.56 acres will generate approximately 3,294 ft3 of water quality 
volume. The proposed Drywell Infiltration/ Detention System has the detention capacity of 
approximately 4,009 ft3. Based on the available system surface area, the Drywell Infiltration System 
will infiltrate approximately 7,017 ft3 over 72 hours. Refer to the separately prepared Preliminary 
Low Impact Development (LID) Plan for additional information. 

• Per the following summary table of total flow rates, the proposed condition produces a similar 
stormwater runoff peak flow rate than the existing condition for the 10-, 25-, 50-, and 100-year 
storm events and will therefore have no hydrologic impact on downstream drainage systems. In 
addition, the proposed Drywell Infiltration/ Detention System will infiltrate a portion of site runoff, 
therefore further reducing the proposed developed condition stormwater runoff. No detention 
mitigation will be required for the proposed development.  

 
 Subarea Q10 (cfs) Q25 (cfs) Q50 (cfs) Q100 (cfs) Tc (min) 

Existing 
Conditions 

X1 2.22 2.72 3.10 3.48 5.0 
X2 2.22 2.72 3.10 3.48 5.0 

Total 4.44 5.44 6.20 6.96  

Proposed 
Conditions 

P1 2.22 2.72 3.10 3.48 5.0 
P2 2.22 2.72 3.10 3.48 5.0 

Total 4.44 5.44 6.2 6.96  

% Difference 0 0 0 0  

 
Refer to Appendix C of this report for additional information and LACDPW HydroCalc output data. 
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VICINITY MAP 

  



VICINITY MAP
NTS



 

 

 

 

 

 

 

 

APPENDIX B 

 

REDONDO BEACH ISOHYETAL MAP 
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HYDROCALC OUTPUT 

  



 

 

 

 

 

 

 

 

HYDROCALC OUTPUT 

 

EXISTING CONDITIONS 

  



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X1_10YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X1_Prelim
Area (ac) 1.29
Flow Path Length (ft) 127.0
Flow Path Slope (vft/hft) 0.051
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.84
Soil Type 10
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.7128
Peak Intensity (in/hr) 2.2152
Undeveloped Runoff Coefficient (Cu) 0.4287
Developed Runoff Coefficient (Cd) 0.8246
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.3563
Burned Peak Flow Rate (cfs) 2.3563
24-Hr Clear Runoff Volume (ac-ft) 0.3066
24-Hr Clear Runoff Volume (cu-ft) 13354.5477



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X1_25YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X1_Prelim
Area (ac) 1.29
Flow Path Length (ft) 127.0
Flow Path Slope (vft/hft) 0.051
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.84
Soil Type 10
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.5656
Peak Intensity (in/hr) 2.724
Undeveloped Runoff Coefficient (Cu) 0.5131
Developed Runoff Coefficient (Cd) 0.8381
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.945
Burned Peak Flow Rate (cfs) 2.945
24-Hr Clear Runoff Volume (ac-ft) 0.3775
24-Hr Clear Runoff Volume (cu-ft) 16443.4013



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X1_50YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X1_Prelim
Area (ac) 1.29
Flow Path Length (ft) 127.0
Flow Path Slope (vft/hft) 0.051
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.84
Soil Type 10
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.2
Peak Intensity (in/hr) 3.1025
Undeveloped Runoff Coefficient (Cu) 0.5643
Developed Runoff Coefficient (Cd) 0.8463
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.387
Burned Peak Flow Rate (cfs) 3.387
24-Hr Clear Runoff Volume (ac-ft) 0.4304
24-Hr Clear Runoff Volume (cu-ft) 18746.0643



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X1_100YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X1_Prelim
Area (ac) 1.29
Flow Path Length (ft) 127.0
Flow Path Slope (vft/hft) 0.051
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.84
Soil Type 10
Design Storm Frequency 100-yr
Fire Factor 0
LID False

Output Results
Modeled (100-yr) Rainfall Depth (in) 5.8344
Peak Intensity (in/hr) 3.481
Undeveloped Runoff Coefficient (Cu) 0.6154
Developed Runoff Coefficient (Cd) 0.8545
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.8369
Burned Peak Flow Rate (cfs) 3.8369
24-Hr Clear Runoff Volume (ac-ft) 0.4833
24-Hr Clear Runoff Volume (cu-ft) 21053.9113



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X2_10YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X2_Prelim
Area (ac) 0.39
Flow Path Length (ft) 200.0
Flow Path Slope (vft/hft) 0.08
50-yr Rainfall Depth (in) 5.2
Percent Impervious 1.0
Soil Type 10
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.7128
Peak Intensity (in/hr) 2.2152
Undeveloped Runoff Coefficient (Cu) 0.4287
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.7775
Burned Peak Flow Rate (cfs) 0.7775
24-Hr Clear Runoff Volume (ac-ft) 0.1077
24-Hr Clear Runoff Volume (cu-ft) 4691.4956



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X2_25YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X2_Prelim
Area (ac) 0.39
Flow Path Length (ft) 200.0
Flow Path Slope (vft/hft) 0.08
50-yr Rainfall Depth (in) 5.2
Percent Impervious 1.0
Soil Type 10
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.5656
Peak Intensity (in/hr) 2.724
Undeveloped Runoff Coefficient (Cu) 0.5131
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.9561
Burned Peak Flow Rate (cfs) 0.9561
24-Hr Clear Runoff Volume (ac-ft) 0.1324
24-Hr Clear Runoff Volume (cu-ft) 5769.094



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X2_50YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X2_Prelim
Area (ac) 0.39
Flow Path Length (ft) 200.0
Flow Path Slope (vft/hft) 0.08
50-yr Rainfall Depth (in) 5.2
Percent Impervious 1.0
Soil Type 10
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.2
Peak Intensity (in/hr) 3.1025
Undeveloped Runoff Coefficient (Cu) 0.5643
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.089
Burned Peak Flow Rate (cfs) 1.089
24-Hr Clear Runoff Volume (ac-ft) 0.1508
24-Hr Clear Runoff Volume (cu-ft) 6570.7221



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/X2_100YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID X2_Prelim
Area (ac) 0.39
Flow Path Length (ft) 200.0
Flow Path Slope (vft/hft) 0.08
50-yr Rainfall Depth (in) 5.2
Percent Impervious 1.0
Soil Type 10
Design Storm Frequency 100-yr
Fire Factor 0
LID False

Output Results
Modeled (100-yr) Rainfall Depth (in) 5.8344
Peak Intensity (in/hr) 3.481
Undeveloped Runoff Coefficient (Cu) 0.6154
Developed Runoff Coefficient (Cd) 0.9
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.2218
Burned Peak Flow Rate (cfs) 1.2218
24-Hr Clear Runoff Volume (ac-ft) 0.1692
24-Hr Clear Runoff Volume (cu-ft) 7372.3502



 

 

 

 

 

 

 

 

HYDROCALC OUTPUT 

 

PROPOSED CONDITIONS 

  



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P1_10YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P1_Prelim
Area (ac) 1.2
Flow Path Length (ft) 174.0
Flow Path Slope (vft/hft) 0.016
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.7128
Peak Intensity (in/hr) 2.2152
Undeveloped Runoff Coefficient (Cu) 0.4287
Developed Runoff Coefficient (Cd) 0.8293
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.2045
Burned Peak Flow Rate (cfs) 2.2045
24-Hr Clear Runoff Volume (ac-ft) 0.2881
24-Hr Clear Runoff Volume (cu-ft) 12548.6185



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P1_25YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P1_Prelim
Area (ac) 1.2
Flow Path Length (ft) 174.0
Flow Path Slope (vft/hft) 0.016
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.5656
Peak Intensity (in/hr) 2.724
Undeveloped Runoff Coefficient (Cu) 0.5131
Developed Runoff Coefficient (Cd) 0.842
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 2.7522
Burned Peak Flow Rate (cfs) 2.7522
24-Hr Clear Runoff Volume (ac-ft) 0.3547
24-Hr Clear Runoff Volume (cu-ft) 15449.6167



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P1_50YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P1_Prelim
Area (ac) 1.2
Flow Path Length (ft) 174.0
Flow Path Slope (vft/hft) 0.016
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.2
Peak Intensity (in/hr) 3.1025
Undeveloped Runoff Coefficient (Cu) 0.5643
Developed Runoff Coefficient (Cd) 0.8496
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.1632
Burned Peak Flow Rate (cfs) 3.1632
24-Hr Clear Runoff Volume (ac-ft) 0.4043
24-Hr Clear Runoff Volume (cu-ft) 17611.9123



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P1_100YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P1_Prelim
Area (ac) 1.2
Flow Path Length (ft) 174.0
Flow Path Slope (vft/hft) 0.016
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 100-yr
Fire Factor 0
LID False

Output Results
Modeled (100-yr) Rainfall Depth (in) 5.8344
Peak Intensity (in/hr) 3.481
Undeveloped Runoff Coefficient (Cu) 0.6154
Developed Runoff Coefficient (Cd) 0.8573
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 3.5811
Burned Peak Flow Rate (cfs) 3.5811
24-Hr Clear Runoff Volume (ac-ft) 0.4541
24-Hr Clear Runoff Volume (cu-ft) 19778.7288



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P2_10YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P2_Prelim
Area (ac) 0.47
Flow Path Length (ft) 145.0
Flow Path Slope (vft/hft) 0.024
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.7128
Peak Intensity (in/hr) 2.2152
Undeveloped Runoff Coefficient (Cu) 0.4287
Developed Runoff Coefficient (Cd) 0.8293
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 0.8634
Burned Peak Flow Rate (cfs) 0.8634
24-Hr Clear Runoff Volume (ac-ft) 0.1128
24-Hr Clear Runoff Volume (cu-ft) 4914.8756



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P2_25YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P2_Prelim
Area (ac) 0.47
Flow Path Length (ft) 145.0
Flow Path Slope (vft/hft) 0.024
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.5656
Peak Intensity (in/hr) 2.724
Undeveloped Runoff Coefficient (Cu) 0.5131
Developed Runoff Coefficient (Cd) 0.842
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.0779
Burned Peak Flow Rate (cfs) 1.0779
24-Hr Clear Runoff Volume (ac-ft) 0.1389
24-Hr Clear Runoff Volume (cu-ft) 6051.0999



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P2_50YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P2_Prelim
Area (ac) 0.47
Flow Path Length (ft) 145.0
Flow Path Slope (vft/hft) 0.024
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.2
Peak Intensity (in/hr) 3.1025
Undeveloped Runoff Coefficient (Cu) 0.5643
Developed Runoff Coefficient (Cd) 0.8496
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.2389
Burned Peak Flow Rate (cfs) 1.2389
24-Hr Clear Runoff Volume (ac-ft) 0.1584
24-Hr Clear Runoff Volume (cu-ft) 6897.999



Peak Flow Hydrologic Analysis
File location: P:/C/CVEN-167/Admin/Reports/Hydrology/Preliminary/_Appendix C - HydroCalc/P2_100YR.pdf
Version: HydroCalc 1.0.3

Input Parameters
Project Name CVEN-167
Subarea ID P2_Prelim
Area (ac) 0.47
Flow Path Length (ft) 145.0
Flow Path Slope (vft/hft) 0.024
50-yr Rainfall Depth (in) 5.2
Percent Impervious 0.85
Soil Type 10
Design Storm Frequency 100-yr
Fire Factor 0
LID False

Output Results
Modeled (100-yr) Rainfall Depth (in) 5.8344
Peak Intensity (in/hr) 3.481
Undeveloped Runoff Coefficient (Cu) 0.6154
Developed Runoff Coefficient (Cd) 0.8573
Time of Concentration (min) 5.0
Clear Peak Flow Rate (cfs) 1.4026
Burned Peak Flow Rate (cfs) 1.4026
24-Hr Clear Runoff Volume (ac-ft) 0.1778
24-Hr Clear Runoff Volume (cu-ft) 7746.6688
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HYDROLOGY MAPS 
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EXISTING CONDITIONS 
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HYDROLOGY MAP 
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APPENDIX E 

 

HYDRAULIC CALCULATIONS 

  



 

 

 

 

 

 

 

 

HYDRAULIC CALCULATIONS 

 

CATCH BASIN SIZING 

 
  

PARKWAY DRAIN SIZING 
To be provided during final engineering. 



 

 

 

 

 

 

 

HYDRAULIC CALCULATIONS 

 

PARKWAY DRAIN SIZING 
To be provided during final engineering. 

  



 

 

 

 

 

 

 

HYDRAULIC CALCULATIONS 

 

100-YEAR WATER SURFACE ELEVATIONS 
To be provided during final engineering. 
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