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1. INTRODUCTION 

 

1.1. PROJECT DESCRIPTION 

The Portuguese Bend Landslide is an ancient landslide mass that was reactivated in 1956, 

and continued land movement has resulted in significant infrastructure damage to homes, 

utilities, and roadways. The City of Rancho Palos Verdes (City) and its citizens are seeking 

to minimize landslide movement to preserve infrastructures and open lands; preserve 

natural vegetation and recreational facilities within the Palos Verdes Nature Preserve; 

reduce soil erosion loses; and reduce health and safety concerns related to the integrity of 

the surrounding road system, sewer system and other infrastructure (proposed Project). 

The Portuguese Bend Landslide (PBL) is located along the south section of the Palos 

Verdes Peninsula within the City. The terminus of the active landslide complex, and 

generally the southwest boundary of the PBL, is the Pacific Ocean as seen in Figure 1, 

Project Site Location. The Proposed Project consists of approximately 206 acres area 

within the PBL (Project Site). However, the overall area of land which contributes to the 

landslide instability is much larger, at approximately 750 acres in size. The Project Site 

includes approximately 104 acres of land located within the City-owned Palos Verdes 

Nature Preserve, specifically within the Portuguese Bend and Abalone Cove Reserves as 

shown in Figure 2, Palos Verdes Nature Preserve Areas. 

Several residences exist on the northwestern side of the Project Site while a series of public 

trail networks are located on the eastern side of the Project Site and south of Palos Verdes 

Drive South. Vegetation consists of mostly native coastal vegetation. Due to the land 

sliding, surface fractures exist throughout the site. As previously mentioned, the Pacific 

Ocean is located south of the Project Site which contains several coastal bluffs.   

One park is located within the Project Site boundaries; — the Abalone Cove Shoreline 

Park/ Reserve, which is also designated as a State Ecological Preserve. 

1.2. SCOPE OF WORK 

The Portuguese Bend Landslide Remediation Project (Project) is intended to minimize 

landslide movement. The proposed Project involves a series of recommended components. 

The Proposed Project would construct the improvements depending on factors such as 

funding and field experiences during project component implementation. The construction 

may occur separately by component or concurrently. The construction components are as 

follows: (i) surface fracture infilling; (ii) surface water improvements; and (iii) 

groundwater extraction (hydraugers).  

Construction of Components I, II, and III would last up to approximately 2 years. 

Construction of Components I, II, and III, including monitoring of vibrating-wire 

piezometers and survey, would occur between the hours of 7:00 a.m. and 6:00 p.m. Monday 

through Friday with the exception of Saturdays, Sundays and federal holidays, and in 

accordance with City noise standards. Three separate staging areas will be utilized for 

construction equipment as shown in Figure 3, Staging Areas.    
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Construction activities would be expected to include site preparation, fencing, mowing, 

grading, drilling, etc. Site preparation would involve access paths, working platforms, and 

other temporary site features as needed to perform the construction. These items would be 

established in the field during the construction mobilization. Site preparation and 

construction of the Project would be in accordance with all federal, state, and City zoning 

codes and requirements. Noise-generating construction activities would be limited to the 

construction hours noted above. All stationary equipment and machines with the potential 

to generate a significant increase in noise or vibration levels would be located away from 

noise receptors to the extent practicable. The contractor would conduct construction 

activities in such a manner that the maximum noise levels at the affected buildings would 

not exceed established noise levels. 

Construction Component I -Surface Fracture Infilling  

The existing fractures are a few feet wide and some are as deep as 15 feet. The fractures 

intercept stormwater runoff where this water discharges into the ground. The identified 

fractures would be infilled with appropriate materials such as bentonite chips. This type of 

infill has been used successfully at other sites impacted by landsliding such as cut slopes 

at the Sunshine Canyon Landfill in Los Angeles. A key advantage of this material is its 

ability to deform and maintain a seal if a crack continues to develop after infilling. This is 

intended to eliminate storm runoff from easily becoming part of the groundwater and is an 

important component in efforts to minimize landslide-related ground movement.   

After the initial fracture infilling event, periodic monitoring of the filled fractures will be 

performed to observe if repaired fractures open in the future at these locations due to 

ongoing landslide movement. Fractures identified during the field periodic monitoring 

inspection visits should be infilled again if needed as part of post-construction maintenance 

that will be implemented by the City. 

Construction Component II – Surface Water Improvements  

The surface water improvements will be constructed with the following components: 

• A new 36-inch-diameter pipe below Burma Road will be installed using industry 

standard pipe installation techniques such as cut-and-cover or jack-and-bore 

methods that will be determined during final design;  

• An existing 36-inch-diameter plastic pipe located south of Palos Verdes Drive 

South will be removed and replaced with a new thick-walled fusion-welded HDPE 

pipe; and,  

• The existing 60-inch-diameter pipe below Palos Verdes Drive South would be 

refurbished by cleaning out any debris within the pipe and lining it with smooth 

polymeric material to prevent leakage. Before the start of construction, the 

contractor would perform a pipe condition survey to field verify the existing pipe’s 

location, flowline elevations, diameter, functionality, structural integrity, and 

remaining useful life.  
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• Engineered surface swales are intended to be constructed using high density 

polyethylene (HDPE) erosion control material called geocell. This material is 

ultraviolet (UV) light resistant and durable, thus reducing maintenance costs and 

efforts. Depending on the water velocity during design in a given section, geocell-

lined swales would be infilled by soil, rock, and/or native habitat. 

• The flow reduction area will be constructed by first clearing the site through 

grading and grubbing activities. Excess clean soil will be used to construct berms 

(mostly along the south end of the flow reduction area). The berms will be 

constructed as engineered fill and will be lined using the same materials and 

techniques as for the flow reduction area floor.   

Construction Component III – Groundwater Extraction (Hydraugers) 

The proposed artesian pressure relief / groundwater extraction improvements (i.e., 

hydraugers including ancillary facilities such as above ground storage tanks and connection 

piping) are proposed to be installed. All five (5) hydrauger systems will initially include 

above ground water storage tanks. Depending on water quality, including sediment load, 

these tanks will be either blended into the environment or replaced with a direct discharge 

system (either to the ocean or to the sewer system). 

The hydrauger systems will be constructed in three sub-phases. The sub-phases generally 

consist of the following:  

(i) Preparatory work, including commissioning of more frequent monitoring of 

landslide movement, installation of vibrating wire piezometers, and 

development/implementation of remote sensing system.  This step is necessary to 

adequately monitor the progress of landslide mitigation and to develop and 

implement corrections, if required.  Duration: 6 months. 

(ii) Grading of access points and work platforms for up-gradient hydraugers 

(hydraugers at the top of PBL).   Installation of up-gradient hydraugers using 

horizontal drilling technique.   Monitoring of the impact of this system on the 

overall performance of the PBL.   If successful, this system will prevent buildup of 

artesian pressure at the toe of the PBL, i.e., will minimize the impact of the most 

destabilizing force on the landslide.   Duration: 1.5 years (including 1 year of 

monitoring following the construction).  

(iii) Grading of access points and work platforms for down-gradient hydraugers 

(hydraugers at the bottom of PBL). Installation of these hydraugers will be 

directional (i.e., they will be drilled below the sliding plane to relieve artesian 

pressure at the point it acts on the PBL.   Duration: 1.5 years (including 1 year of 

monitoring following the construction).  

After construction, the surface infills, surface water improvements, and hydraugers 

described above would operate on-site permanently. However, if artesian pressure is 

successfully relieved over time, and the groundwater levels are tested at acceptable levels, 

removal of the tanks may be possible. If so, any remaining groundwater would remain 

percolating from the underground hydraugers into the surface drainage system. 



 

 

Portuguese Bend Landslide Remediation   Hydrology & Water Resources Technical Report 

January 2023  Page 4 

The hydrauger operations would use gravity flow for filling of the water tanks and any tank 

discharge. Each tank would include a gasoline powered pump which would be used in 

event of an emergency. The gasoline would be supplied by tanks integrated within the 

water tank design. The gasoline tanks would be filled manually on an as needed basis. 

Inspection of each project components (after construction) would be conducted on a regular 

basis and maintenance activities would be conducted on an as needed basis. 

This report provides a description of the existing site conditions and analyzes the Project’s 

potential impacts to surface water hydrology, surface water quality, groundwater level, and 

groundwater quality.  

2. REGULATORY FRAMEWORK 

 

2.1. SURFACE WATER HYDROLOGY 

County of Los Angeles Hydrology Manual 

The Hydrology Manual requires that a storm drain conveyance system be designed for a 

10-year storm event and that the combined capacity of a storm drain and street flow system 

accommodate flow from a 25-year storm event. Areas with sump conditions are required 

to have a storm drain conveyance system capable of conveying flow from a 50-year storm 

event which is equivalent to FEMA 100-year storm.1  

2.2. SURFACE WATER QUALITY 

Clean Water Act 

The Clean Water Act was first introduced in 1948 as the Water Pollution Control Act. The 

Clean Water Act authorizes Federal, state, and local entities to cooperatively create 

comprehensive programs for eliminating or reducing the pollution of state waters and 

tributaries. The primary goals of the Clean Water Act are to restore and maintain the 

chemical, physical, and biological integrity of the nation’s waters and to make all surface 

waters fishable and swimmable. As such, the Clean Water Act forms the basic national 

framework for the management of water quality and the control of pollutant discharges. 

The Clean Water Act also sets forth a number of objectives in order to achieve the above-

mentioned goals. These objectives include regulating pollutant and toxic pollutant 

discharges; providing for water quality that protects and fosters the propagation of fish, 

 

1 Los Angeles County Department of Public Works Hydrology Manual, January 2006, 
http://ladpw.org/wrd/publication/index.cfm, accessed November 1, 2022. 

http://ladpw.org/wrd/publication/index.cfm
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shellfish and wildlife; developing waste treatment management plans; and developing and 

implementing programs for the control of non-point sources of pollution.2 

Since its introduction, major amendments to the Clean Water Act have been enacted (e.g., 

1961, 1966, 1970, 1972, 1977, and 1987). Amendments enacted in 1970 created the U.S. 

Environmental Protection Agency (USEPA), while amendments enacted in 1972 deemed 

the discharge of pollutants into waters of the United States from any point source unlawful 

unless authorized by a USEPA National Pollutant Discharge Elimination System (NPDES) 

permit. Amendments enacted in 1977 mandated development of a “Best Management 

Practices” Program at the state level and provided the Water Pollution Control Act with 

the common name of “Clean Water Act,” which is universally used today. Amendments 

enacted in 1987 required the USEPA to create specific requirements for discharges.  

In response to the 1987 amendments to the Clean Water Act and as part of Phase I of its 

NPDES permit program, the USEPA began requiring NPDES permits for: (1) municipal 

separate storm sewer systems (MS4) generally serving, or located in, incorporated cities 

with 100,000 or more people (referred to as municipal permits); (2) 11 specific categories 

of industrial activity (including landfills); and (3) construction activity that disturbs five 

acres or more of land. Phase II of the USEPA’s NPDES permit program, which went into 

effect in early 2003, extended the requirements for NPDES permits to: (1) numerous small 

municipal separate storm sewer systems,3 (2) construction sites of one to five acres, and 

(3) industrial facilities owned or operated by small municipal separate storm sewer 

systems. The NPDES permit program is typically administered by individual authorized 

states.  

In 2008, the USEPA published draft Effluent Limitation Guidelines (ELGs) for the 

construction and development industry. On December 1, 2009 the EPA finalized its 2008 

Effluent Guidelines Program Plan.  

In California, the NPDES stormwater permitting program is administered by the State 

Water Resources Control Board (SWRCB). The SWRCB was created by the Legislature 

in 1967. The joint authority of water distribution and water quality protection allows the 

Board to provide protection for the State’s waters, through its nine Regional Water Quality 

Control Boards (RWQCBs). The RWQCBs develop and enforce water quality objectives 

and implement plans that will best protect California’s waters, acknowledging areas of 

different climate, topography, geology, and hydrology. The RWQCBs develop “basin 

 

2  Non-point sources of pollution are carried through the environment via elements such as wind, rain, or 
stormwater and are generated by diffuse land use activities (such as runoff from streets and sidewalks or 
agricultural activities) rather than from an identifiable or discrete facility.  

3  A small municipal separate storm sewer system (MS4) is any MS4 not already covered by the Phase I program 
as a medium or large MS4. The Phase II Rule automatically covers on a nationwide basis all small MS4s located 
in “urbanized areas” as defined by the Bureau of the Census (unless waived by the NPDES permitting 
authority), and on a case-by-case basis those small MS4s located outside of urbanized areas that the NPDES 
permitting authority designates. 
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plans” for their hydrologic areas, issue waste discharge requirements, enforce action 

against stormwater discharge violators, and monitor water quality.4 

Federal Anti-Degradation Policy 

The Federal Anti-Degradation Policy (40 Code of Federal Regulations 131.12) requires 

states to develop statewide anti-degradation policies and identify methods for 

implementing them. Pursuant to the Code of Federal Regulations (CFR), state anti-

degradation policies and implementation methods shall, at a minimum, protect and 

maintain (1) existing in-stream water uses; (2) existing water quality, where the quality of 

the waters exceeds levels necessary to support existing beneficial uses, unless the state 

finds that allowing lower water quality is necessary to accommodate economic and social 

development in the area; and (3) water quality in waters considered an outstanding national 

resource. 

California Porter-Cologne Act 

The Porter-Cologne Water Quality Control Act established the legal and regulatory 

framework for California’s water quality control. The California Water Code authorizes 

the SWRCB to implement the provisions of the CWA, including the authority to regulate 

waste disposal and require cleanup of discharges of hazardous materials and other 

pollutants.  

As discussed above, under the California Water Code (CWC), the State of California is 

divided into nine RWQCBs, governing the implementation and enforcement of the CWC 

and CWA. The Project Site is located within Region 4, also known as the Los Angeles 

Region. Each RWQCB is required to formulate and adopt a Basin Plan for its region. This 

Plan must adhere to the policies set forth in the CWC and established by the SWRCB. The 

RWQCB is also given authority to include within its regional plan water discharge 

prohibitions applicable to particular conditions, areas, or types of waste. 

California Anti-Degradation Policy 

The California Anti-Degradation Policy, otherwise known as the Statement of Policy with 

Respect to Maintaining High Quality Water in California was adopted by the SWRCB 

(State Board Resolution No. 68-16) in 1968. Unlike the Federal Anti-Degradation Policy, 

the California Anti-Degradation Policy applies to all waters of the State, not just surface 

waters. The policy states that whenever the existing quality of a water body is better than 

the quality established in individual Basin Plans, such high quality shall be maintained and 

discharges to that water body shall not unreasonably affect present or anticipated beneficial 

use of such water resource.  

 

4  USEPA. U.S. Environmental Protection Agency - Clean Water Act. 2018. 
https://www.govinfo.gov/content/pkg/USCODE-2018-title33/pdf/USCODE-2018-title33-chap26.pdf, accessed 
November 1, 2022. 
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California Toxic Rule 

In 2000, the EPA promulgated the California Toxic Rule, which establishes water quality 

criteria for certain toxic substances to be applied to waters in the State. The EPA 

promulgated this rule based on the EPA's determination that the numeric criteria are 

necessary in the State to protect human health and the environment. The California Toxic 

Rule establishes acute (i.e., short-term) and chronic (i.e., long-term) standards for bodies 

of water such as inland surface waters and enclosed bays and estuaries that are designated 

by the Los Angeles RWQCB (LARWQCB) as having beneficial uses protective of aquatic 

life or human health.  

Board Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties 

As required by the California Water Code, the LARWQCB has adopted a plan entitled 

“Water Quality Control Plan, Los Angeles Region: Basin Plan for the Coastal Watersheds 

of Los Angeles and Ventura Counties” (Basin Plan). Specifically, the Basin Plan designates 

beneficial uses for surface and groundwater, sets narrative and numerical objectives that 

must be attained or maintained to protect the designated beneficial uses and conform to the 

State's anti-degradation policy, and describes implementation programs to protect all 

waters in the Los Angeles Region. In addition, the Basin Plan incorporates (by reference) 

all applicable State and Regional Board plans and policies and other pertinent water quality 

policies and regulations. Those of other agencies are referenced in appropriate sections 

throughout the Basin Plan.5 

The Basin Plan is a resource for the LARWQCB and others who use water and/or discharge 

wastewater in the Los Angeles Region. Other agencies and organizations involved in 

environmental permitting and resource management activities also use the Basin Plan. 

Finally, the Basin Plan provides valuable information to the public about local water 

quality issues.  

NPDES Permit Program 

The NPDES permit program was first established under authority of the CWA to control 

the discharge of pollutants from any point source into the waters of the United States. As 

indicated above, in California, the NPDES stormwater permitting program is administered 

by the SWRCB through its nine RWQCBs. 

Construction General Permit 

SWRCB Order No. 2012-0006-DWQ known as “Construction General Permit” was 

adopted on July 17, 2012. This NPDES permit establishes a risk-based approach to 

 

5  Los Angeles Regional Water Quality Control Board. LARWQCB Basin Plan. 
http://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_planaccessed/, accessed 
November 1, 2022. 
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stormwater control requirements for construction projects by identifying three project risk 

levels. The main objectives of the Construction General Permit are to: 

1. Reduce erosion 

2. Minimize or eliminate sediment in stormwater discharges 

3. Prevent materials used at a construction site from contacting stormwater 

4. Implement a sampling and analysis program 

5. Eliminate unauthorized non-stormwater discharges from construction sites 

6. Implement appropriate measures to reduce potential impacts on waterways both 

during and after construction of projects 

7. Establish maintenance commitments on post-construction pollution control 

measures 

California mandates all construction activities disturbing more than one acre of land to 

develop and implement Stormwater Pollution Prevention Plans (SWPPP). The SWPPP 

documents the selection and implementation of Best Management Practices (BMPs) for a 

specific construction project, charging owners with stormwater quality management 

responsibilities. A construction site subject to the General Permit must prepare and 

implement a SWPPP that meets the requirements of the General Permit.6, 7 

Los Angeles County Municipal Storm Water System (MS4) Permit 

As described above, USEPA regulations require that MS4 permittees implement a program 

to monitor and control pollutants being discharged to the municipal system from both 

industrial and commercial projects that contribute a substantial pollutant load to the MS4. 

On July 31, 2021, the LARWQCB adopted order Order No. R4-2021-0105, which became 

effective September 11, 2021 under the CWA and the Porter-Cologne Act. This Order is 

the NPDES permit or MS4 permit for municipal stormwater and urban runoff discharges 

within Los Angeles County. The requirements of this Order (the “Permit”) cover 85 cities 

and most of the unincorporated areas of Los Angeles County as well as 10 cities within 

Ventura County. Under the Permit, the Los Angeles County Flood Control District 

(LACFCD) is designated as the Principal Permittee. The Permittees are the 84 Los Angeles 

County cities (including the City of Rancho Palos Verdes) and Los Angeles County. 

Collectively, these are the “Co-Permittees”. The Principal Permittee helps to facilitate 

 

6  State Water Resources Control Board. State Water Resources Control Board. July 2012, 
http://www.swrcb.ca.gov/water_issues/programs/npdes/. Accessed November 1, 2022. 

7  USEPA. U.S. Environmental Protection Agency - NPDES. July 2012, https://www.epa.gov/npdes. Accessed 
November 1, 2022. 

http://www.swrcb.ca.gov/water_issues/programs/npdes/
https://www.epa.gov/npdes
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activities necessary to comply with the requirements outlined in the Permit but is not 

responsible for ensuring compliance of any of the Permittees. 

Stormwater Quality Management Program (SQMP) 

In compliance with the Permit, the Co-Permittees are required to implement a stormwater 

quality management program (SQMP) with the goal of accomplishing the requirements of 

the Permit and reducing the amount of pollutants in stormwater runoff. The SWMP requires 

the County of Los Angeles and the 84 incorporated cities to: 

• Implement a public information and participation program to conduct outreach on 

storm water pollution; 

• Control discharges at commercial/industrial facilities through tracking, inspecting, 

and ensuring compliance at facilities that are critical sources of pollutants; 

• Implement a development planning program for specified development projects; 

• Implement a program to control construction runoff from construction activity at 

all construction sites within the relevant jurisdictions; 

• Implement a public agency activities program to minimize storm water pollution 

impacts from public agency activities; and 

• Implement a program to document, track, and report illicit connections and 

discharges to the storm drain system. 

The Permit contains the following provisions for implementation of the SQMP by the Co-

Permittees: 

1. General Requirements:  

• Each permittee is required to implement the SQMP in order to comply with 

applicable stormwater program requirements. Each permittee shall 

implement additional controls so that discharge of pollutants is reduced. 

2. Best Management Practice Implementation: 

• Permittees are required to implement the most effective combination of 

BMPs for stormwater/urban runoff pollution control. This should result in 

the reduction of storm water runoff. 

3. Revision of the SQMP: 

• Permittees are required to revise the SQMP in order to comply with 

requirements of the RWQCB while complying with regional watershed 
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requirements and/or waste load allocations for implementation of Total 

Maximum Daily Loads (TMDLs) for impaired waterbodies. 

4. Designation and Responsibilities of the Principal Permittee:  

The Los Angeles County Flood Control District is designated as the Principal 

Permittee who is responsible for: 

• Coordinating activities that comply with requirements outlined in the 

NPDES Permit; 

• Coordinating activities among Permittees; 

• Providing personnel and fiscal resources for necessary updates to the 

SQMP; 

• Providing technical support for committees required to implement the 

SQMP; and 

• Implementing the Countywide Monitoring Program required under this 

Order and assessing the results of the monitoring program. 

5. Responsibilities of Co-Permittees:  

Each Co-Permittee is required to comply with the requirements of the SQMP as 

applicable to the discharges within its geographical boundaries. These requirements 

include: 

• Coordinating among internal departments to facilitate the implementation 

of the SQMP requirements in an efficient way; 

• Participating in coordination with other internal agencies as necessary to 

successfully implement the requirements of the SQMP; and 

• Preparing an annual Budget Summary of expenditures for the storm water 

management program by providing an estimated breakdown of 

expenditures for different areas of concern, including budget projections 

for the following year. 

6. Watershed Management Committees (WMCs):  

• Each WMC shall be comprised of a voting representative from each 

Permittee in the Watershed Management Area (WMA).  

• Each WMC is required to facilitate exchange of information between co-

permittees, establish goals and deadlines for WMAs, prioritize pollution 

control measures, develop and update adequate information, and 

recommend appropriate revisions to the SQMP. 
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7. Legal Authority:  

• Co-Permittees are granted the legal authority to prohibit non-storm water 

discharges to the storm drain system including discharge to the MS4 from 

various development types.  

2.3. GROUNDWATER 

Board Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties 

As required by the California Water Code, the LARWQCB has adopted the Basin Plan. 

Specifically, the Basin Plan designates beneficial uses for surface and ground waters, sets 

narrative and numerical objectives that must be attained or maintained to protect the 

designated beneficial uses and conform to the State's anti-degradation policy, and describes 

implementation programs to protect all waters in the Los Angeles Region. In addition, the 

Basin Plan incorporates (by reference) all applicable State and Regional Board plans and 

policies and other pertinent water quality policies and regulations. Those of other agencies 

are referenced in appropriate sections throughout the Basin Plan. 

The Basin Plan is a resource for the Regional Board and others who use water and/or 

discharge wastewater in the Los Angeles Region. Other agencies and organizations 

involved in environmental permitting and resource management activities also use the 

Basin Plan. Finally, the Basin Plan provides valuable information to the public about local 

water quality issues.  

Safe Drinking Water Act (SDWA) 

The Federal Safe Drinking Act, established in 1974, sets drinking water standards 

throughout the country and is administered by the USEPA. The drinking water standards 

established in the SDWA, as set forth in the Code of Federal Regulations (CFR), are 

referred to as the National Primary Drinking Water Regulations (Primary Standards, Title 

40, CFR Part 141) and the National Secondary Drinking Water Regulations (Second 

Standards, 40 CFR Part 143). California passed its own Safe Drinking Water Act in 1986 

that authorizes the State’s Department of Health Services (DHS) to protect the public from 

contaminants in drinking water by establishing maximum contaminants levels (MCLs), as 

set forth in the CCR, Title 22, Division 4, Chapter 15, that are at least as stringent as those 

developed by the USEPA, as required by the federal Safe Drinking Water Act. 

California Water Plan  

The California Water Plan (the Plan) provides a framework for water managers, legislators, 

and the public to consider options and make decisions regarding California’s water future. 

The Plan, which is updated every five years, presents basic data and information on 

California’s water resources including water supply evaluations and assessments of 

agricultural, urban, and environmental water uses to quantify the gap between water 

supplies and uses. The Plan also identifies and evaluates existing and proposed statewide 

demand management and water supply augmentation programs and projects to address the 

State’s water needs. 
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The goal for the California Water Plan Update is to meet Water Code requirements, receive 

broad support among those participating in California’s water planning, and be a useful 

document for the public, water planners throughout the state, legislators, and other 

decision-makers. 

3. ENVIRONMENTAL SETTING 

 

3.1. SURFACE WATER HYDROLOGY 

 

3.1.1. REGIONAL 

The Project Site is located on the Palos Verdes Peninsula within the South Santa Monica 

Bay Watershed (Watershed) in the Los Angeles Basin as shown on Figure 4, South Santa 

Monica Bay Watershed Map.  The Watershed is located in the southwest portion of Los 

Angeles County along the Pacific Ocean. It comprises coastal watersheds from Castlerock 

Watershed to Palos Verdes Peninsula Watershed. The Watershed is bound by the Santa 

Monica Mountains on the north and on the Pacific Ocean on the south and includes portions 

of the City of Los Angeles, Santa Monica, Culver City, El Segundo, Manhattan Beach, 

Redondo Beach, Torrance, Hermosa Beach, Palos Verdes Estates, Rancho Palos Verdes, 

Rolling Hills Estates, Rolling Hills, and unincorporated Los Angeles County. 

The watershed is highly developed: residential (44%), rural (35%), commercial (6%), 

industrial (4%), and others (11%).  

Palos Verdes Peninsula is a single hill formation where runoff is dispersed in several 

directions: South into the Pacific Ocean, East through San Pedro, North through Rolling 

Hills and Rolling Hills Estates, or West through Palos Verdes Estates, which ultimately 

discharges into the Pacific Ocean. 

3.1.2. LOCAL 

The Project Site stormwater runoff generally flows from north to southwest as shown on 

Figure 5, Existing Drainage Map. Majority of the site area is pervious with some 

impervious areas made up of residential, parking lots, and roads. The site has three existing 

culverts, two of which lie within the boundary of the hydrologic analysis for the Project – 

36” HDPE pipe that runs below Burma Road, and a 60” CMP pipe that runs underneath 

Palos Verdes Drive South. These culverts were located in areas of the greatest stormwater 

flow which collect stormwater runoff and discharge into a lower drainage area and 

ultimately discharge into the Pacific Ocean.  

See attached Figure 5 for Existing Drainage Map for existing culvert locations. 

3.1.3. ON SITE 

The existing boundary for hydrologic analysis mostly consists of undeveloped natural 

groundcover, paved roads and residential areas. The majority of the site is within pervious 

areas where water is anticipated to percolate into the ground, while excess runoff will sheet 

flow from northeast to southwest, discharging to the Pacific Ocean. 
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The Project Site is subdivided into multiple drainage areas as generated by the Watershed 

Modeling Systems (WMS) software by Aquaveo which is a City of Rancho Palos Verdes 

and County of Los Angeles approved software to be used for watershed modeling (refer to 

Section 5 METHODOLOGY for additional information).  

See attached Figure 5 for Existing Drainage Map.  
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Table 1 below shows existing volumetric flow rate generated by the 25-year, 50-year, and 

100-year storm event onsite. 

Table 1- Existing Drainage Total Stormwater Runoff Calculations  

Drainage 

Area 

Subarea 

Area 

(Acres) 

Q25 (cfs)       Q50 (cfs)       Q100 (cfs)       

(volumetric 

flow rate 

measured in 

cubic feet per 

second) 

(volumetric 

flow rate 

measured in 

cubic feet per 

second) 

(volumetric 

flow rate 

measured in 

cubic feet per 

second) 

1 36.743 46.44 56.06 69.14 

2 18.313 23.57 29.92 35.66 

3 24.660 95.79 117.63 142.61 

4 27.222 118.50 145.30 175.08 

5 24.072 28.73 36.03 42.87 

6 11.895 16.58 20.31 24.28 

7 13.776 164.54 202.75 242.11 

8 9.450 167.28 206.26 246.12 

9 39.258 47.91 59.69 70.74 

10 11.495 16.12 19.75 23.58 

11 29.244 92.33 114.21 136.13 

12 13.846 107.38 132.74 157.68 

13 5.806 267.82 330.32 393.60 

14 33.052 41.82 50.51 59.82 

15 42.902 81.19 98.73 116.68 

16 10.555 14.91 18.23 21.75 

17 12.412 103.84 126.29 148.93 

18 16.267 21.74 26.50 31.62 

19 14.880 386.37 474.64 561.51 

20 25.365 27.29 34.19 46.94 

21 18.759 414.70 506.98 602.72 

22 10.108 420.45 514.34 612.23 

23 13.470 11.64 14.95 18.87 

24 36.108 24.60 32.96 40.62 

25 1.175 0.83 1.37 1.72 

TOTAL 500.832 457.521 563.621 673.444 
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3.2. SURFACE WATER QUALITY 

 

3.2.1. REGIONAL 

The Project Site includes Portuguese Bend Beach which lies within the South Santa Monica 

Bay Watershed. Constituents of concern listed for Portuguese Bend Beach under 

California’s Clean Water Act Section 303(d) List include DDT 

(Dichlorodiphenyltrichloroethane), and PCBs (Polychlorinated biphenyls). TMDL data 

have been recorded by EPA for this waterbody.8  

3.2.2. LOCAL 

In general, urban stormwater runoff occurs following precipitation events, with the volume 

of runoff flowing into the drainage system depending on the intensity and duration of the 

rain event. Contaminants that may be found in stormwater from developed areas include 

sediments, trash, bacteria, metals, nutrients, organics and pesticides. The source of 

contaminants includes surface areas where precipitation falls, as well as the air through 

which it falls. Contaminants on surfaces such as roads, maintenance areas, parking lots, 

and buildings, which are usually contained in dry weather conditions, may be carried by 

rainfall runoff into drainage systems.  In addition, the City of Rancho Palos Verdes 

conducts routine street cleaning operations, as well as periodic cleaning and maintenance 

of catch basins, to reduce stormwater pollution within the City. 

3.2.3. ON SITE 

Most of the Project Site is currently undeveloped and considered pervious area with small 

areas developed with parking lots, buildings, residential area, and roads. As noted 

previously, the Project Site has 3 existing culverts which capture and discharge stormwater 

runoff into the Pacific Ocean. It appears that the stormwater runoff does not get treated 

onsite before getting discharged to the ocean, other than the natural treatment associated 

with incidental percolation, filtration through plant material, and evapotranspiration.  

3.3. GROUNDWATER HYDROLOGY 

 

3.3.1. REGIONAL 

Groundwater use for domestic water supply is a major beneficial use of groundwater basins 

in Los Angeles County. The City of Rancho Palos Verdes partially overlays the Los 

Angeles Coastal Plain Groundwater Basin (Basin). The Basin is comprised of the 

Hollywood, Santa Monica, Central, and West Coast Groundwater Subbasins. Groundwater 

flow in the Basin is generally south-southwesterly and may be restricted by natural 

geological features. Replenishment of groundwater basins occurs mainly by percolation of 

precipitation throughout the region via permeable surfaces, spreading grounds, and 

groundwater migration from adjacent basins, as well as injection wells designed to pump 

freshwater along specific seawater barriers to prevent the intrusion of salt water. Refer to 

 
8https://www.waterboards.ca.gov/water_issues/programs/tmdl/2010state_ir_reports/category5_report.shtml; 

accessed November 14, 2022. 
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Figure 7 for the Groundwater Basin Map prepared by the United States Geological 

Survey (USGS). 

3.3.2. LOCAL 

The City of Rancho Palos Verdes partially overlays the West Coast subbasin, however the 

Project Site is outside the bounds of the subbasin. The geologic formation on which the 

Project sits would push potentially influent groundwater to the Pacific Ocean. 

3.3.3. ON-SITE 

As described by the project geotechnical report: 

Two groundwater surfaces were included in GLA’s conceptual model: (i) the hydrostatic 

groundwater table; and (ii) the piezometric surface of the artesian groundwater.  Contours 

of hydrostatic groundwater table elevation are shown in Figure 9, Groundwater Contour 

Map.  These contours are based on the groundwater table elevations developed by 

Leighton (2000), with modification to extrapolate the contours to the model domain limits.   

Quantitative information regarding artesian conditions are generally unknown at this time. 

Where data exist, standpipe piezometers and/or wells in the area often cross over the 

Portuguese Tuff, yielding a hybrid piezometric pressure condition.  The artesian 

piezometric surface elevation was assumed based on the one measurement in the 

northeasterly portion of the PBL reported by Ehlig / BYA (1997).  Based on this 

measurement, the artesian piezometric surface was assumed to be 10 feet above the 

hydrostatic groundwater table across the PBL footprint. 

Figure 8, Existing Groundwater, shows an interpretation of groundwater information at 

the site.  It shows an isopach map relating the anticipated height of the hydrostatic 

groundwater above the basal rupture surface.  This information may be used, for example, 

to identify target locations for vertical dewatering wells during implementation of project 

components (e.g., highest priority dewatering well locations could be placed in areas of 

highest hydrostatic water level above the basal rupture surface). 9     

3.4. GROUNDWATER QUALITY 

 

3.4.1. REGIONAL 

Groundwater quality is important for its use for domestic water supply within Los Angeles 

County. As stated above, the City of Rancho Palos Verdes partially overlays the Los 

Angeles Coastal Plain Groundwater Basin (Basin). However, groundwater flow in the 

Basin is generally south-southwesterly and may be restricted by natural geological features. 

As such, regional pollutants are unlikely to be impacted by groundwater quality within the 

project site.  

 
9   Geotechnical Evaluation Report, Portuguese Bend Landslide Complex Mitigation Measures, Rancho Palos 

Verdes, California by Geo-Logic Associates, Inc. dated December, 2019. 
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3.4.2. LOCAL 

The City of Rancho Palos Verdes partially overlays the West Coast subbasin, however the 

Project Site is outside the bounds of the subbasin. The geologic formation on which the 

Project sits would push potentially influent groundwater and pollutants therein to the 

Pacific Ocean. 

3.4.3. ON-SITE 

The majority of the Project Site consists of pervious areas. Recharge of groundwater within 

the project site would occur through infiltration within the project site. Depending on the 

depth from infiltrating surface to groundwater table, pollutants may be prevented from 

reaching the groundwater table through a combination of filtration through soil particles 

and the breakdown of pollutants by naturally occurring microorganisms in the soil.  

 

4. SIGNIFICANCE THRESHOLDS 

 

Significance thresholds are defined by the State of California’s CEQA Guidelines.  

4.1. SURFACE WATER HYDROLOGY 

Appendix G of the State of California’s CEQA Guidelines provides a set of sample 

questions that address impacts with regard to surface water hydrology.  These questions 

are as follows: 

Would the project: 

• Substantially alter the existing drainage pattern of the site or area, including 

through the alteration of the course of a stream or river, in a manner which 

would result in substantial erosion or siltation on- or off-site; 

• Substantially alter the existing drainage pattern of the site or area, including 

through the alteration of the course of a stream or river, in a manner which 

would result in flooding on- or off-site; 

• Create or contribute runoff water which would exceed the capacity of 

existing or planned storm water drainage systems or provide substantial 

additional sources of polluted runoff 

• Place housing within a 100-year flood hazard area as mapped on a federal 

Flood Hazard Boundary or Flood Insurance Rate Map or other flood hazard 

delineation map; 

• Place within a 100-year flood hazard area structures which would impede or 

redirect flood flows; 
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• Expose people or structures to a significant risk of loss, injury, or death 

involving flooding, including flooding as result of the failure of levee or 

dam; 

 

4.2. SURFACE WATER QUALITY 

Appendix G of the CEQA Guidelines provides a set of sample questions that address 

impacts with regard to surface water quality.  These questions are as follows: 

Would the project: 

• Violate any water quality standard or waste discharge requirements; or  

• Otherwise substantially degrade water quality. 

In order to evaluate the above questions from Appendix G, this report looks at whether the 

project would result in discharges that would create pollution, contamination or nuisance, 

as defined in Section 13050 of the California Water Code (CWC) or that cause regulatory 

standards to be violated, as defined in the applicable NPDES stormwater permit or Water 

Quality Control Plan for the receiving water body.   

The CWC includes the following definitions: 

• “Pollution” means an alteration of the quality of the waters of the state to a degree 

which unreasonably affects either of the following:  1) the waters for beneficial uses 

or 2) facilities which serve these beneficial uses.  “Pollution” may include 

“Contamination”. 

• “Contamination” means an impairment of the quality of the waters of the state by 

waste to a degree, which creates a hazard to the public health through poisoning or 

though the spread of disease.  “Contamination” includes any equivalent effect 

resulting from the disposal of waste, whether or not waters of the state are affected. 

• “Nuisance” means anything which meets all of the following requirements:  1) is 

injurious to health, or is indecent or offensive to the senses, or an obstruction to the 

free use of property, so as to interfere with the comfortable enjoyment of life or 

property; 2) affects at the same time an entire community or neighborhood, or any 

considerable number of persons, although the extent of the annoyance or damage 

inflicted upon individuals may be unequal; and 3) occurs during, or as a result of, 

the treatment or disposal of wastes.11 

 

 

 

 

 

11  City of Los Angeles.LA. CEQA Thresholds Guide.  2006 

https://planning.lacity.org/eir/CrossroadsHwd/deir/files/references/A07.pdf, Accessed November 1, 2022. 

 

https://planning.lacity.org/eir/CrossroadsHwd/deir/files/references/A07.pdf
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4.3. GROUNDWATER HYDROLOGY 

Appendix G of the CEQA Guidelines provides a sample question that addresses impacts 

with regard to groundwater.  This question is as follows: 

Would the project: 

• Substantially deplete groundwater supplies or interfere substantially with 

groundwater recharge such that there would be a net deficit in aquifer volume 

or lowering of the local groundwater table; 

The City of Rancho Palos Verdes does not provide additional clarification regarding this 

question. In an effort to provide additional analysis of potential impacts, this report 

evaluates additional questions as defined in the L.A. CEQA Thresholds Guide. This guide 

is used as a regionally appropriate support document to provide added analysis 

recommendations for groundwater impacts. The L.A. CEQA Thresholds Guide states that 

a project would normally have a significant impact on groundwater if it would: 

• Change potable water levels sufficiently to:  

• Reduce the ability of a water utility to use the groundwater basin for 

public water supplies, conjunctive use purposes, storage of imported 

water, summer/winter peaking, or to respond to emergencies and 

drought; 

• Reduce yields of adjacent wells or well fields (public or private); or 

• Adversely change the rate or direction of flow of groundwater; or 

• Result in demonstrable and sustained reduction of groundwater recharge 

capacity. 

4.4. GROUNDWATER QUALITY 

With respect to groundwater quality, and in the context of the above question from 

Appendix G pertaining to groundwater, the L.A. CEQA Thresholds Guide states that a 

project would normally have a significant impact on groundwater quality if it would: 

• Affect the rate or change the direction of movement of existing 

contaminants; 

• Expand the area affected by contaminants; 

• Result in an increased level of groundwater contamination (including that 

from direct percolation, injection or salt water intrusion); or 

• Cause regulatory water quality standards at an existing production well to be 

violated, as defined in the California Code of Regulations (CCR), Title 22, 

Division 4, and Chapter 15 and in the Safe Drinking Water Act. 
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5. METHODOLOGY 

 

5.1. SURFACE WATER HYDROLOGY 

The Project Site is located within the City of Rancho Palos Verdes, and drainage collection, 

treatment and conveyance are regulated by the City. The City has adopted the LACDPW 

Hydrology Manual as its basis of design for storm drainage facilities. The LACDPW 

Hydrology Manual requires projects to have drainage facilities that meet the Urban Flood 

level of protection. The Urban Flood is runoff from a 25-year frequency design storm 

falling on a saturated watershed. A 25-year frequency design storm has a probability of 

1/25 of being equaled or exceeded in any year.  The L.A. CEQA Thresholds Guide, 

however, establishes the 50-year frequency design storm event as the threshold to analyze 

potential impacts on surface water hydrology as a result of development. To provide a more 

conservative analysis, this report analyzes the larger storm event threshold, i.e., the 50-year 

frequency design storm event which is equivalent to FEMA 100-year storm., 

The Modified Rational Method was used to calculate storm water runoff.  The “peak” 

(maximum value) runoff for a drainage area is calculated using the formula, 

Q = CIA 

Where, 

           Q = Volumetric flow rate (cfs) 

           C = Runoff coefficient (dimensionless) 

           I = Rainfall Intensity at a given point in time (in/hr) 

           A = Basin area (acres) 

 

The Modified Rational Method assumes that a steady, uniform rainfall rate will produce 

maximum runoff when all parts of the basin area are contributing to outflow. This occurs 

when the storm event lasts longer than the time of concentration. The time of concentration 

(Tc) is the time it takes for rain in the most hydrologically remote part of the basin area to 

reach the outlet.  

The method assumes that the runoff coefficient (C) remains constant during a storm.  The 

runoff coefficient is a function of both the soil characteristics and the percentage of 

impervious surfaces in the drainage area. 

LACDPW has developed a time of concentration calculator, Hydrocalc, to automate time 

of concentration calculations as well as the peak runoff rates and volumes using the 

Modified Rational Method design criteria as outlined in the Hydrology Manual. The data 

input requirements include: sub-area size, soil type, land use, flow path length, flow path 

slope and rainfall isohyet.  The Hydrocalc Calculator was used to calculate the storm water 

peak runoff flow rate for the Project conditions by evaluating an individual sub-area 

independent of all adjacent subareas. However, due to the limitations of the software 

outlined on the LACDPW Hydrology Manual, the Hydrocalc software can be used for 

project site area no greater than 40 acres. For sites larger than 40 acres, Watershed 

Modeling Systems (WMS) software is introduced in the watershed analysis. 



 

 

Portuguese Bend Landslide Remediation   Hydrology & Water Resources Technical Report 

January 2023  Page 21 

Watershed Modeling Systems (WMS) software by Aquaveo is a City of Rancho Palos 

Verdes and County of Los Angeles approved software was used for watershed modeling. 

This software utilizes Modified Rational Method in calculating for the peak flow rates and 

volumes for project site with areas greater than 40 acres of site. 

5.2. SURFACE WATER QUALITY 

The significance of this Project as it relates to the surface water quality included a review 

of the following considerations: 

5.2.1. CONSTRUCTION 

Construction BMPs will be designed and maintained as part of the implementation of the 

Storm Water Pollution Prevention Plan (SWPPP) in compliance with the Construction 

General Permit. The SWPPP shall begin when construction commences before any site 

clearing and grubbing or demolition activity. During construction, the SWPPP will be 

referred to regularly and amended as changes occur throughout the construction process.  

5.2.2. OPERATION 

The project is not expected to be required to implement Low Impact Development (LID) 

mitigation measures.  However, the project scope includes construction of a detention basin 

which is anticipated to reduce downstream erosion. Additionally, the proposed site 

operation is not intended to significantly vary from its current use. 

5.3. GROUNDWATER 

The significance of this Project as it relates to the level of the underlying groundwater table 

included a review of the following considerations: 

Analysis and Description of the Project’s Existing Condition 

• Identification of the underlying groundwater basin, and description of the level, 

quality, direction of flow, and existing uses for the water; 

• Description of the location, existing uses, production capacity, quality, and other 

pertinent data for spreading grounds and potable water wells in the vicinity 

(usually within a one-mile radius), and; 

• Area and degree of permeability of soils on the Project Site, and; 

Analysis of the Proposed Project Impact on Groundwater Level 

• Description of the rate, duration, location and quantity of extraction, dewatering, 

spreading, injection, or other activities; 

• The projected reduction in groundwater resources and any existing wells in the 

vicinity (usually within a one-mile radius); and 
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• The projected change in local or regional groundwater flow patterns. 

In addition, this report discusses the impact of both existing and proposed activities at the 

Project Site on the groundwater quality of the underlying basin.  

Short-term groundwater quality impacts could potentially occur during construction of the 

Project as a result of soil or shallow groundwater being exposed to construction materials, 

wastes, and spilled materials. These potential impacts are qualitatively assessed. 

 

6. PROJECT IMPACT ANALYSIS 

 

6.1. CONSTRUCTION 

 

6.1.1. SURFACE WATER HYDROLOGY 

Since the construction site is greater than one acre, the Project would be required to obtain 

coverage under the NPDES General Construction stormwater permit. In accordance with 

the requirements of this permit, the Project would implement a SWPPP that specifies BMPs 

and erosion control measures to be used during construction to manage runoff flows and 

prevent pollution. BMPs would be designed to reduce runoff and pollutant levels in runoff 

during construction. The NPDES and SWPPP measures are designed to (and if 

implemented properly would in fact) contain and treat, as necessary, stormwater or 

construction water on the Project site so runoff would not impact off-site drainage facilities 

or receiving waters. Construction activities are temporary and flow directions and runoff 

volumes during construction would be controlled. 

In addition, the Project would be required to comply with all applicable City grading permit 

regulations that require necessary measures, plans, and inspections to reduce sedimentation 

and erosion. Thus, through compliance with all NPDES General Construction Permit 

requirements, implementation of BMPs, and compliance with applicable City grading 

regulations, the Project would not substantially alter the Project Site drainage patterns in a 

manner that would result in substantial erosion, siltation, or flooding on- or off-site. 

Similarly, adherence to standard compliance measurements in construction activities 

would ensure that construction of the Project would not cause flooding, substantially 

increase or decrease the amount of surface water flow from the Project Site into a water 

body, or result in a permanent, adverse change to the movement of surface water.  

Therefore, construction-related impacts to surface water hydrology would be less than 

significant. 

6.1.2. SURFACE WATER QUALITY 

Construction activities such as earth moving, maintenance of construction equipment, 

handling of construction materials, and dewatering, can contribute to pollutant loading in 

stormwater runoff.  
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However, as previously discussed, the Project Applicants would prepare and implement a 

site-specific SWPPP adhering to the California Stormwater Quality Association (CASQA) 

BMP Handbook. The SWPPP would specify BMPs to be used during construction. BMPs 

would include but not be limited to: erosion control, sediment control, non-stormwater 

management, and materials management BMPs.  

Dewatering operations are practices that discharge non-stormwater, such as groundwater, 

that must be removed from a work location to proceed with construction into the drainage 

system. Discharges from dewatering operations can contain high levels of fine sediments, 

which if not properly treated, could lead to exceedance of the NPDES requirements. If 

groundwater is encountered during construction, and dewatering operations are deemed 

necessary, then temporary pumps and filtration would be utilized in compliance with the 

NPDES permit. The temporary system would comply with all relevant NPDES 

requirements related to construction and discharges from dewatering operations.  

With implementation of the Erosion Control Plan, site-specific BMPs would reduce or 

eliminate the discharge of potential pollutants from stormwater runoff. In addition, the 

Project Applicant would be required to comply with City grading permit regulations and 

inspections to reduce sedimentation and erosion. Construction of the Project would not 

result in discharge that would cause: (1) pollution which would alter the quality of the water 

of the State (i.e., South Santa Monica Bay Watershed) to a degree which unreasonably 

affects beneficial uses of the waters; (2) contamination of the quality of the water of the 

State by waste to a degree which creates a hazard to the public health through poisoning or 

through the spread of diseases; or (3) nuisance that would be injurious to health; affect an 

entire community or neighborhood, or any considerable number of persons; and occurs 

during or as a result of the treatment or disposal of wastes. Furthermore, construction of 

the Project would not result in discharges that would cause regulatory standards to be 

violated in the South Santa Monica Bay Watershed. Therefore, temporary construction-

related impacts on surface water quality would be less than significant. 

6.1.3. GROUNDWATER HYDROLOGY 

Because there is no underlying groundwater basin per the USGS (Figure 7) where the 

project site is located, the project will not deplete groundwater supplies or interfere with 

groundwater recharge so that there would be a net deficit in aquifer volume or lowering of 

the local groundwater table. Therefore, the project will not result in a significant impact on 

groundwater hydrology during construction. 

The project will not: (1) reduce the ability of a water utility to use the underground basin 

for public water supplies, conjunctive use purposes, storage of imported water, 

summer/winter peaking, or to respond to emergencies and drought; (2) reduce yields of 

adjacent wells or well fields (public or private): (3) adversely change the rate of direction 

of flow of groundwater; or (4) result in demonstrable and sustained reduction of 

groundwater recharge capacity. 
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6.1.4. GROUNDWATER QUALITY 

During on-site grading and construction, hazardous materials, such as fuels, paints, 

solvents, and concrete additives, could be used and would therefore require proper 

management and, in some cases, disposal. The management of any resultant hazardous 

wastes could increase the opportunity for hazardous materials releases into groundwater. 

Compliance with all applicable federal, state, and local requirements concerning the 

handling, storage and disposal of hazardous waste, would reduce the potential for the 

construction of the Project to release contaminants into groundwater that could affect 

existing contaminants, expand the area or increase the level of groundwater contamination, 

or cause a violation of regulatory water quality standards at an existing production well. 

As construction activities are not expected to encounter existing groundwater supplies as 

defined by a designated basin, it would not conflict with the implementation of a 

sustainable groundwater management plan. Therefore, impacts on groundwater quality 

would be less than significant. 

6.2. OPERATION 

 

6.2.1. SURFACE WATER HYDROLOGY 

The proposed improvement consists of the following components: 

Construction Component I -Surface Fracture Infilling  

The existing surface fractures will be filled with an appropriate material such as bentonite 

chips. Although this  would limit the flow of water into the existing fractures, the overall 

drainage path through the site area would not be substantially altered as water would still 

flow though the project site, to the discharge point to the ocean. Therefore, the project has 

no significant impact to the surface water hydrology of the site since the project will not: 

(1) substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river, in a manner which would result in substantial 

erosion, siltation, or flooding on- or off-site; (2) create or contribute runoff which would 

exceed the capacity of existing or planned stormwater drainage systems or provide 

substantial additional sources of polluted runoff; (3) place housing within 100-year flood 

hazard area as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate Map 

or other flood hazard delineation map; (4) place within a 100-year flood hazard area 

structures which would impede or redirect flood flows; or (5) expose people or structures 

to a significant risk of loss, injury, or death involving flooding, including flooding as result 

of the failure of levee or dam. 

Construction Component II – Surface Water Improvements  

An engineered swale is designed to collect stormwater runoff following the existing surface 

fracture and discharge it into the proposed flow-reduction basin. Minor regrading will be 

done as part of the construction of the swale. During the analysis, it was determined that 

the construction of the engineered swale caused minor changes in the drainage areas within 

the project site.  
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A flow-reduction basin, as shown in Appendix A, Proposed Project Improvement, is 

designed to detain and control the amount of stormwater runoff discharging into the Pacific 

Ocean. The site will be graded to form a detention basin that will detain significant amount 

of stormwater runoff. Two outlet pipes, a 48” HDPE and 36” HDPE, limit the maximum 

discharge out of the detention basin. Downstream, stormwater flows to the refurbished 60” 

CMP. Peak flows that exceed the capacity of the 60” culvert pipe will be detained in an 

engineered swale directly upstream of the culvert.  

The new drainage areas were calculated as part of the proposed hydrology for the project. 

Refer to Figure 6 for Proposed Drainage Map.  
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Table 2 below shows the proposed volumetric flow rate generated by the 25-year, 50-year, 

and 100-year storm event onsite. 

Table 2 - Proposed Drainage Total Stormwater Runoff Calculations  

(To Flow-Reduction Basin) 

Drainage 

Area 

Subarea 

Area 

(Acres) 

Q25 (cfs)       Q50 (cfs)       Q100 (cfs)       

(volumetric flow 

rate measured in 

cubic feet per 

second) 

(volumetric flow 

rate measured in 

cubic feet per 

second) 

(volumetric flow 

rate measured in 

cubic feet per 

second) 

1 36.884 46.70 56.36 66.73 

2 18.265 23.58 28.61 35.74 

3 24.707 95.73 115.67 139.82 

4 31.665 122.47 147.76 178.32 

5 19.699 23.51 29.48 35.07 

6 11.895 16.58 20.31 24.28 

7 14.598 165.83 198.55 239.37 

8 8.909 168.28 201.84 243.67 

9 39.258 47.91 59.69 70.88 

10 11.495 16.12 19.75 23.63 

11 21.721 84.16 104.23 124.36 

12 20.616 106.59 131.61 156.63 

13 5.877 266.54 324.54 390.57 

14 33.052 40.40 50.51 59.82 

15 42.902 78.68 97.08 116.03 

16 10.555 14.91 18.23 21.79 

17 12.459 100.65 123.57 147.51 

18 16.291 21.74 26.50 31.62 

19 16.244 377.96 462.16 553.92 

20 10.578 7.93 10.00 12.29 

21 15.844 388.78 475.22 569.89 

22 24.401 390.49 477.82 573.13 

TOTAL 447.915 390.49 477.82 573.13 

QMAX 

48” HDPE 
- 164 

QMAX 

36” HDPE 
- 92 

QMAX 

Detention 

Basin Outlet 

- 256 
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Table 3 - Proposed Drainage Total Stormwater Runoff Calculations 

(To Engineered Swale) 

Drainage 

Area 

Subarea 

Area 

(Acres) 

Q25 (cfs)       Q50 (cfs)       Q100 (cfs)       

(volumetric flow 

rate measured in 

cubic feet per 

second) 

(volumetric flow 

rate measured in 

cubic feet per 

second) 

(volumetric flow 

rate measured in 

cubic feet per 

second) 

23 13.611 11.37 14.58 18.30 

24 35.544 24.10 31.39 39.87 

25 2.844 3.12 3.97 4.93 

26 1.175 1.61 1.90 2.39 

QMAX 

Detention 

Basin Outlet 

- 256 

TOTAL 53.174 296.20 307.84 321.49 

QMAX 

60” CMP 
- 302 

QMAX 

60" Culvert 
- 296.20 302 302 

 

The proposed flow-reduction basin with 36” and 48” HDPE pipes system which is designed 

on “Final Feasibility Study, Portuguese Bend Landslide Complex, Rancho Palos Verdes” 

dated August 7, 2018 (See Appendix A), receives a total stormwater runoff of 573.13 cfs 

(100-year storm). The system has a total discharge rate of 92 cfs + 164 cfs = 256 cfs that 

discharges through the 36” and 48” HDPE pipes leaving a volume of 342,900 cf to be 

detained by the flow-reduction basin that has a storage capacity of 1,960,200 cf. See 

Appendix C for Flow-Reduction Basin Sizing. 

The site surface runoff will drain into the ocean through a 60” CMP pipe that has a 

discharge rate of 302 cfs. Immediately upstream of the 60” CMP, a concrete basin is 

designed to provide additional detention as needed. The system receives flow from the 36” 

and 48” HDPE pipes draining the upper detention basin (256 cfs) as well as surface runoff 

from drainage areas 23, 24, 25, and 26 (See Figure 6, Proposed Drainage Map for 

reference) which gives a total discharge of 321.49 cfs. Since the 60” CMP pipe only has a 

capacity of 302 cfs, the remaining 10,213.60 cf of runoff will be detained into the Type I 

Engineered Swale with a storage capacity of 29,052 cf. Refer to Appendix D, 60” CMP 

Culvert Sizing for reference. 

The 60" culvert will limit the flow from the project site to the ocean. Although the culvert 

will be refurbished as part of this project, the proposed size matches the existing size. 

Therefore, the project impact on surface water hydrology was analyzed at the upstream end 
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of the culvert. For the 100-year storm, the peak flow reaching the culvert is expected to 

decrease, from 673.44 cfs in the existing condition to 321.49 cfs in the proposed condition. 

Because both numbers exceed the capacity of the culvert, the impact will be seen in the 

total detention volume upstream of the culvert, from 375,832.80 cf (existing) to 10,213.80 

(proposed), which will be detained within the proposed engineered swale. Refer to 

Appendix D, 60” CMP Culvert Sizing for calculations. 

Table 4 - Detention Volume Comparison  

Drainage Area 
V100 (cf)        

(volume measured in cubic feet) 

Existing 375,832.80 

Proposed 10,213.80 

Change in Volume Discharge (365,619) 

 

The project has less than significant impact to the surface water hydrology of the site since 

the project will alter the existing drainage pattern of the site or area, but will not: (1) create 

or contribute runoff which would exceed the capacity of existing or planned stormwater 

drainage systems or provide substantial additional sources of polluted runoff; (2) place 

housing within 100-year flood hazard area as mapped on a federal Flood Hazard Boundary 

or Flood Insurance Rate Map or other flood hazard delineation map; (3) place within a 100-

year flood hazard area structures which would impede or redirect flood flows; or (4) expose 

people or structures to a significant risk of loss, injury, or death involving flooding, 

including flooding as result of the failure of levee or dam. 

Construction Component III – Groundwater Mitigation Drains (Hydraugers) 

Hydraugers will be constructed below grade and designed to alleviate artesian water 

pressure underground. The collected water will be stored and tested for water quality. 

Depending on the results of those tests, the water will either be reused or discharged to the 

storm/drainage, or to the sewer system if the water quality is bad. The appropriate discharge 

method will need to be determined such that the discharge will not increase the quantity of 

runoff during or immediately following a rain event, and therefore will not result in a 

significant impact.  

6.2.2. SURFACE WATER QUALITY 

The proposed improvement consists of the following phases: 

Construction Component I -Surface Fracture Infilling  

The existing surface fractures will be filled with an appropriate material such as bentonite 

chips.  The fill material will be approved by the City of Rancho Palos Verdes and will be 

selected so as not to generate discharges that would create pollution, contamination or 

nuisance as defined in Section 13050 of the California Water Code (CWC) or that cause 
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regulatory standard to be violated, as defined in the applicable NPDES stormwater permit 

or Water Quality Control Plan for the receiving body.  

Operation of the Project would not result in discharge that would cause: (1) pollution which 

would alter the quality of the water of the State (i.e., South Santa Monica Bay Watershed) 

to a degree which unreasonably affects beneficial uses of the waters; (2) contamination of 

the quality of the water of the State by waste to a degree which creates a hazard to the 

public health through poisoning or through the spread of diseases; or (3) nuisance that 

would be injurious to health; affect an entire community or neighborhood, or any 

considerable number of persons; and occurs during or as a result of the treatment or 

disposal of wastes. Furthermore, construction of the Project would not result in discharges 

that would cause regulatory standards to be violated in the South Santa Monica Bay 

Watershed. Therefore, impacts on surface water quality would be less than significant. 

Construction Component II – Surface Water Improvements  

The Project Site will not increase concentrations of the items listed as constituents of 

concern for the South Santa Monica Bay Watershed since the system will control the 

stormwater discharge of the site through detention of stormwater runoff where potential 

pollutants carried by the surface runoff will have the opportunity to settle in the basin prior 

discharging into the ocean. Therefore, there would be less than significant impacts to 

surface water quality caused by the improvement. 

Operation of the Project would not result in discharges that would cause: (1) pollution 

which would alter the quality of the waters of the State (i.e., South Santa Monica Bay 

Watershed) to a degree which unreasonably affects beneficial uses of the waters; (2) 

contamination of the quality of the waters of the State by waste to a degree which creates 

a hazard to the public health through poisoning or through the spread of diseases; or (3) 

nuisance that would be injurious to health; affect an entire community or neighborhood, or 

any considerable number of persons; and occurs during or as a result of the treatment or 

disposal of wastes.   

As typical of most urban developments, stormwater runoff from the Project Site has the 

potential to introduce pollutants into the stormwater system. Anticipated and potential 

pollutants generated by the Project could include sediment, nutrients, pesticides, metals, 

pathogens, and oil and grease. The pollutants listed above would be minimized through the 

implementation of the approved flow reduction basin. 

Furthermore, operation of the Project would not result in discharges that would cause 

regulatory standards to be violated. A portion of the Project Site will be allocated to 

stormwater mitigation to control stormwater runoff to mitigate up to 100-year storm event. 

Therefore, the Project would not result in any substantial increase in concentrations of 

items listed as constituents of concern for the South Santa Monica Bay Watershed and 

impacts on surface water quality would be less than significant. 
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Construction Component III – Groundwater Mitigation Drains (Hydraugers) 

Hydraugers will be constructed below grade and designed to alleviate artesian water 

pressure underground. The. The collected water will be stored and tested for water quality. 

Depending on the results of those tests, the water will either be reused or discharged to the 

sewer system. The appropriate discharge method will need to be determined such that the 

discharge will not result in a significant impact to surface water quality. 

6.2.3. GROUNDWATER HYDROLOGY 

As stated above, there is no underlying groundwater basin where the Project Site is located. 

The project would not impact the direction of groundwater flow or have adverse effects to 

groundwater recharge.  

Based on the above, operation of the project will result in a less than significant impact on 

groundwater hydrology. 

6.2.4. GROUNDWATER QUALITY 

Operational activities which could affect groundwater quality include hazardous material 

spills and leaking underground storage tanks. No underground storage tanks are known to 

be currently operated within the project boundary. The Project may incorporate 

underground storage tanks for hydrauger discharge. Any use of on-site hazardous materials 

as described above, would comply with all applicable existing regulations at the Project 

Site regarding the handling and potentially required cleanup of hazardous materials. This 

would prevent the Project from affecting or expanding any potential areas of 

contamination, increasing the level of contamination, or causing regulatory water quality 

standards at an existing production well to be violated, as defined in the California Code 

of Regulations, Title 22, Division 4, Chapter 15 and the Safe Drinking Water Act.  

The Project is not anticipated to result in violations of any water quality standards or waste 

discharge requirements or otherwise substantially degrade groundwater quality. Therefore, 

the Project’s potential impact on groundwater recharge is less than significant. 

6.3. CUMULATIVE IMPACT ANALYSIS 

 

6.3.1. SURFACE WATER HYDROLOGY 

The geographic context for the cumulative impact analysis on surface water hydrology is 

the South Santa Monica Watershed.  In accordance with City requirements, the Project and 

related projects would comply with LID guidelines which require the implementation of 

BMPs to manage stormwater runoff as directed by Authorities Having Jurisdiction (AHJ). 

Furthermore, the City of Rancho Palos Verdes in line with the Los Angeles County 

Department of Public Works reviews projects on a case-by-case basis to ensure sufficient 

local and regional infrastructure is available to accommodate stormwater runoff.  

Therefore, potential cumulative impacts associated with the Project on surface water 

hydrology would be less than significant. 
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6.3.2. SURFACE WATER QUALITY 

Future growth in the South Santa Monica Watershed would be subject to NPDES 

requirements relating to water quality for both construction and operation. The Project Site 

is located in suburbanized area. The Project and related projects would comply with all 

applicable laws, rules and regulations, so cumulative impacts to surface water quality 

would be less than significant. 

6.3.3. GROUNDWATER HYDROLOGY 

Any groundwater recharge capacity of the project and related projects will not be able to 

contribute to a groundwater basin due to the geologic formation on which the project is 

located wherein potentially influent groundwater will be pushed to the Pacific Ocean. 

Therefore, cumulative impacts to groundwater hydrology would be less than significant. 

6.3.4. GROUNDWATER QUALITY 

The Project and related projects would comply with all applicable laws, rules and 

regulations, and obtain permits for NPDES discharges, properly maintain any chemicals or 

hazardous materials, and would be required to implement LID BMPs and as such, 

cumulative impacts to ground water quality would be less than significant. 

7. LEVEL OF SIGNIFICANCE 

Based on the analysis contained in this report, no significant impacts have been identified 

for surface water hydrology, surface water quality, groundwater hydrology or groundwater 

quality for this Project. 

8. ALTERNATIVE ANALYSIS 

In addition to the base line Project as defined in the earlier sections of this report, one sole 

alternative has been analyzed for potential impacts. Except as noted, the methodology and 

CEQA Thresholds are as previously described.  

8.1. ALTERNATIVE A: ALTERNATING IMPLEMENTATION OF PROJECT COMPONENTS 

The components of the base line project have already been evaluated individually and a 

reordering of the components would not alter the significance of any impacts described 

above. Furthermore, none of the impacts are dependent on a prior component being 

completed nor are they dependent on the subject component being completed prior to 

another component. Therefore, based on the previous analysis, no significant impacts have 

been identified for surface water hydrology, surface water quality, groundwater hydrology 

or groundwater quality for Alternative A.  
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FIGURE 2 

Palos Verdes Nature Preserve Areas 
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FIGURE 3 
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FIGURE 4 
South Santa Monica Bay Watershed 
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FIGURE 5 

Existing Drainage Map 
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FIGURE 6 

Proposed Drainage Map 
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PROPOSED DRAINAGE
MAP

PORTUGESE BEND
LANDSCAPE MITIGATION

RANCHO PALOS VERDES, CA 90275
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FIGURE 7 

Groundwater Basin Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 





 

  

FIGURE 8 

Existing Groundwater 
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FIGURE 9 

Groundwater Contour Map 
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APPENDIX A 

Proposed Project Improvement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CULVERT A-2

SEE SHEET 7

CULVERT A-1

SEE SHEET 6

LINE A DRAINAGE

SEE SHEET 4

LINE A-1 DRAINAGE

SEE SHEET 4 & 9

LINE A-2 DRAINAGE

SEE SHEET 4 & 9

ENGINEERED SWALE

SEE SHEET 4 AND 8

FLOW REDUCTION

AREA GRADING

SEE SHEET 8

PORTUGUESE

CANYON

(NORTH WEST)

ISHIBASHI

CANYON

(NORTH CENTRAL)

PAINTBRUSH

CANYON

(NORTH EAST)

EXISTING CITY

PROJECT

(OUT OF SCOPE;

BY OTHERS)

EXISTING

ACCESS

POINT

EXISTING

PARKING

AREA

PROPOSED FLOW

REDUCTION AREA

LINE A DRAINAGE

SEE SHEET 4

LINES A-1

AND A-2

GRADING

SEE SHEET 9

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

SURFACE WATER - CHANNELS

3

APPROXIMATE LOCATION OF SHORELINE

APPROXIMATE LIMITS OF PORTUGUESE BEND LANDSLIDE
COMPLEX (BASED ON LEIGHTON, 2000)

APPROXIMATE LIMITS OF SUBSLIDES OF PORTUGUESE BEND
LANDSLIDE COMPLEX (BASED LEIGHTON, 2000)

PROPOSED FLOWLINE MODIFICATIONS

PROPOSED CULVERT LOCATIONS

PROPOSED FLOW REDUCTION AREA

LEGEND

EXISTING TOPOGRAPHY, 2 FT ELEVATION CONTOUR

NOTES:

1. EXISTING TOPOGRAPHY  PROVIDED BY CITY OF RANCHO PALOS VERDES, DATED 2017.

2. CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY ELEVATIONS SHOWN.

3. WHERE PROPOSED SWALES CROSS OR PARALLEL EXISTING TRAILS, MODIFY TO

MAINTAIN FULL TRAIL FUNCTIONALITY.

4. CONTRACTOR IS RESPONSIBLE TO COORDINATE AS NECESSARY WITH EXISTING CITY

PROJECT(S) WHICH MAY BE UNDER CONSTRUCTION CONCURRENTLY WITH THIS

PROJECT.

EXISTING TOPOGRAPHY, 10 FT ELEVATION CONTOUR

PRESERVE PROPERTY BOUNDARY

EXISTING TRAIL

EXISTING ROAD



RPV-ALGN-DRNG-LINE A-1 RPV-ALGN-DRNG-LINE A-2

RPV-ALGN-DRNG-LINE A

PALOS VERDES

DRIVE SOUTH

REFURBISHED

EXISTING

60" CMP

ENGINEERED SWALE

TYPE 1

SHINGLED GCL

BASIN LINING

LIMITS OF PROPOSED

FLOW REDUCTION AREA

ENGINEERED SWALE

TYPE 2

ENGINEERED SWALE

TYPE 2

PROPOSED

36" HDPE

60" HDPE

(DISPOSE EXISTING 36" HDPE)

ENGINEERED SWALE

TYPE 3

ENGINEERED SWALE

TYPE 1

ENGINEERED SWALE

TYPE 3

WITH 10" ROCK ARMORING

AS SHOWN ON SHEET 7
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ENGINEERED SWALE

TYPE 3

WITH 10" ROCK ARMORING

ENGINEERED

SWALE

TYPE 2

ENGINEERED SWALE

TYPE 3

WITH 10" ROCK ARMORING

ENGINEERED SWALE

TYPE 2

ENGINEERED

SWALE

TYPE 2

UNLINED

UNLINED

UNLINED

THICK-WALLED

FUSION WELDED

CONTROL POINTS CONTROL POINTS

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

4

SURFACE WATER PROFILES

NOTE:

SEE SHEET 10B FOR ENGINEERED SWALE

TYPE 1, 2, AND 3 SECTIONS.



5

4

5

4

GEOCELL LIMITS

DISTURBANCE LIMITS

GEOCELL LIMITS

5

4

GEOCELL LIMITS

DISTURBANCE LIMITS

10

4

GEOCELL LIMITS

DISTURBANCE LIMITS

4

3

GEOCELL LIMITS

DISTURBANCE LIMITS

4

2.5

GEOCELL LIMITS

DISTURBANCE LIMITS

4

2.5

GEOCELL LIMITS

DISTURBANCE LIMITS

4

2.5

GEOCELL LIMITS

DISTURBANCE LIMITS

4

2.5

GEOCELL LIMITS

DISTURBANCE LIMITS

5

4

GEOCELL LIMITS

DISTURBANCE LIMITS

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

LINE A CROSS SECTIONS

5

NOTES:

1. AREA WITHIN DISTURBANCE LIMITS TO BE CLEARED AND GRUBBED BEFORE GRADING.

2. UPPER 12-INCHES OF SUBGRADE TO BE COMPACTED TO 90% OR HIGHER MODIFIED

PROCTOR MAXIMUM DENSITY BEFORE RECEIVING FILL OR GEOCELL.

3. FILL TO BE COMPACTED TO 90% OR HIGHER MODIFIED PROCTOR MAXIMUM DENSITY.

4. AREAS OUTSIDE GEOCELL LIMITS BUT WITHIN DISTURBANCE LIMITS TO BE COVERED

WITH BIODEGRADABLE EROSION CONTROL MATTING AND HYDROSEEDED WITH NATIVE

VEGETATION AFTER GRADING.

5. SEEDS FOR NATIVE VEGETATION TO BE SOURCED FROM AND/OR APPROVED BY PALOS

VERDES PENINSULA LAND CONSERVANCY. CONTACT PVPLC AT (310) 541-7613.
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184.88 L.F. - SINGLE 60" CMP (EXISTING)

EXISTING GRADE

W.S.E.=160.0

PALOS VERDES

DRIVE SOUTH

HYRAULIC DATA

Q100=302 cfs

V= 21.3 ftps

HGL (Q100)

PROPOSED 60" THICK WALLED HDPE (FUSION WELDED)

NOTE: MAKE CONNECTION TO NEW PIPE

ENGINEERED SWALE

TYPE 1

2' FREEBOARD

ABOVE W.S.E.

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

CULVERT A-1 PROFILE

6

NOTES:

1. CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY EXISTING PIPE

LOCATION, FLOWLINE ELEVATIONS, SIZE AND FUNCTIONALITY.

2. CONTRACTOR IS RESPONSIBLE TO RESTORE FUNCTIONALITY OF

EXISTING PIPE TO A STATE EQUIVALENT TO THAT OF A NEW

SMOOTH-WALLED PLASTIC PIPE OF THE SAME NOMINAL DIAMETER.

3. EXISTING TOPOGRAPHY  PROVIDED BY CITY OF RANCHO PALOS

VERDES, DATED 2017.

4. CONTRACTOR IS RESPONSIBLE TO PROVIDE A "PIPE

CERTIFICATION REPORT" STAMPED BY CALIFORNIA PROFESSIONAL

ENGINEER IF THE PIPE REQUIRES ANY REFURBISHMENT AND/OR

RESTORATION, THE REPORT MUST INCLUDE RECOMMENDATIONS

FOR RETROFITTING/RESTORATION.



B
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R
M

A
 
R

O
A

D

S

W

A

L

E

10" ROCK ARMORING

EXISTING GRADE

W.S.E.=598.0

325.90 L.F. - SINGLE 36" HDPE (PROPOSED)

HYRAULIC DATA

Q100=306 cfs

V= 15.44 ftps

HGL (Q100)

BURMA ROAD

TYPE 3

ENGINEERED SWALE WITH

10" ROCK ARMORING

ENGINEERED SWALE

TYPE 1

2' FREEBOARD

ABOVE W.S.E.

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

CULVERT A-2 PROFILE

7

NOTES:

1. CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY EXISTING PIPE

LOCATION, FLOWLINE ELEVATIONS, SIZE AND FUNCTIONALITY.

2. CONTRACTOR IS RESPONSIBLE TO RESTORE FUNCTIONALITY OF

EXISTING PIPE TO A STATE EQUIVALENT TO THAT OF A NEW PIPE

OF THE SAME NOMINAL DIAMETER.

3. EXISTING TOPOGRAPHY  PROVIDED BY CITY OF RANCHO PALOS

VERDES, DATED 2017.

4. INSTALLATION OF PIPE SHALL BE BY TRENCHLESS METHODS.
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PROPOSED FLOW REDUCTION AREA

DISTURBED AREA: 10.1 AC

STORAGE VOLUME: 45 AC-FT

SPILLWAY

SEE DETAIL 4, SHEET 10

EXISTING 60" PIPE

PROPOSED GRADING LIMIT

PROPOSED GRADING LIMIT

PROPOSED

GRADING LIMIT

PROPOSED GRADING LIMIT

TYPE 2

ARMOR SLOPE TO ELEVATION 162

TYPE I

ENGINEERED SWALE

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

FLOW REDUCTION AREA GRADING

8

PROPOSED ENGINEERED SWALE TYPE

EXISTING 60" CULVERT LOCATION

LEGEND

EXISTING TOPOGRAPHY, 2 FT ELEVATION CONTOUR

NOTES:

1. EXISTING TOPOGRAPHY  PROVIDED BY CITY OF RANCHO PALOS VERDES, DATED

2017.

2. CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY ELEVATIONS SHOWN.

3. FLOW REDUCTION AREA FLOOR SHOWN CORRESPONDS TO FINISHED GRADE

ELEVATIONS.  FINISH GRADE INCLUDES GEOCELL AND 3-FT THICK PROTECTIVE

COVER SOIL, AS APPLICABLE, SEE DETAILS 4 & 5 ON SHEET 10.

4. AUTOCAD FILES WILL BE PROVIDED TO THE CONTRACTOR.

5. CONTRACTOR WILL BE REQUIRED PERFORM A TOPOGRAPHIC SURVEY BEFORE

AND AFTER CONSTRUCTION.

6. WHERE PROPOSED SWALES CROSS OR PARALLEL EXISTING TRAILS, MODIFY TO

MAINTAIN FULL TRAIL FUNCTIONALITY.

EXISTING TOPOGRAPHY, 10 FT ELEVATION CONTOUR

TYPE 3

EXISTING TOPOGRAPHY, 2 FT ELEVATION CONTOUR
EXISTING TOPOGRAPHY, 10 FT ELEVATION CONTOUR

170

168

EXISTING TRAIL

EXISTING ROAD

PRESERVE PROPERTY BOUNDARY

KEY MAP  (NOT TO SCALE)
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REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

LINES A-1 AND A-2 REMEDIAL GRADING

9

APPROXIMATE LIMITS OF PORTUGUESE BEND LANDSLIDE
(BASED ON LEIGHTON, 2000)

PROPOSED MODIFIED FLOWLINE AND ENGINEERED SWALE

LEGEND

EXISTING TOPOGRAPHY, 2 FT ELEVATION CONTOUR

NOTES:

1. EXISTING TOPOGRAPHY  PROVIDED BY CITY OF RANCHO PALOS VERDES, DATED

2017.

2. CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY ELEVATIONS SHOWN.

3. "UNLINED" DENOTES NATURAL CHANNEL OR SHEET FLOW IN AREAS ANTICIPATED

TO BE INACCESSIBLE.

4. WHERE PROPOSED SWALES CROSS OR PARALLEL EXISTING TRAILS, MODIFY TO

MAINTAIN FULL TRAIL FUNCTIONALITY.

EXISTING TOPOGRAPHY, 10 FT ELEVATION CONTOUR

TYPE 3

EXISTING TRAIL

EXISTING ROAD

KEY MAPKEY MAP  (NOT TO SCALE)



2' MIN.

5' MIN.

PREPARED/ PROOF

ROLLED SUBGRADE

8oz/YD NON WOVEN

GEOTEXTILE

GEOCELL GW30V WITH

6 IN GRAVEL INFILL

2' MIN.

ANCHOR TRENCH

GEOSYNTHETIC

CLAY LINER (GCL)

FLOW REDUCTION AREA

LINING TERMINATION

SECTION

N.T.S.

2

-

10A

TENDON

DEADMAN

ANCHOR

1

VARIES

FLOW REDUCTION AREA FLOOR

SHINGLED GCL (PLAN VIEW)

DETAIL

N.T.S.

3

-

10A

CROSS-ROLL

DIRECTION

ROLL

DIRECTION

PREDOMINANT

LANDSLIDE

MOVEMENT

DIRECTION

20' MIN OVERLAP

(ROLL DIRECTION)

3' MIN OVERLAP

(CROSS-ROLL

DIRECTION)

12' MIN.

ANCHOR TRENCH

SEE SECTION 2/10

FLOW REDUCTION AREA

SPILLWAY

SECTION

N.T.S.

4

-

10

1

2

TRANSITION TO

TYPE 1 TO

ENGINEERED

SWALE

1x36" CORRUGATED HDPE

1x48" CORRUGATED HDPE

8' MAX.

1

2

2' MIN.

PIPE BOOT

UNDER GCL

PREPARED

SUBGRADE

COMPACTED

FILL

3' MIN.

SEE SECTION 2/10

TYPE 3

ENGINEERED

SWALE

FLOW REDUCTION

AREA

20' MIN.

20' MIN.

GRATE

GRATE

8oz/YD NON WOVEN

GEOTEXTILE

SHINGLED GCL.

SEE DETAIL 3/10

3

PREPARED

SUBGRADE

B

B'

FL = 178

FL = 170

PROTECTIVE

COVER SOIL

C'

C

1

Z

T

W

H

d

ENGINEERED SWALE

SECTION

N.T.S.

1

-

10A

FLOW REDUCTION AREA

GEOCELL TERMINATION

SECTION

N.T.S.

5

-

10

1

VARIES

FLOW REDUCTION

AREA

20' MIN.

3

8oz/YD NON WOVEN GEOTEXTILE

GEOCELL GW40V WITH 4IN GRAVEL INFILL

GEOSYNTHETIC

CLAY LINER (GCL)

TENDON

SHINGLED GCL.

SEE DETAIL 3/10

PREPARED

SUBGRADE

PROTECTIVE

COVER SOIL

1

1

10'

2'

SECTION B-B'

N.T.S.

36" CORRUGATED HDPE

1x24" CORRUGATED HDPE

Q100 = 92 CFS

COMPACTED

FILL

FL = 180

FL = 178

48" CORRUGATED

HDPE

Q100 = 164 CFS

FL = 170

SPILLWAY

Q100 = 38 CFS

60" THICK-WALLED

HDPE PIPE

DRIVE POSTS

TO REFUSAL

EXISTING SURFACE

PIPE ANCHOR

SECTION

N.T.S.

6

-

10

SECURE STRAP

SCROSS TOP

OF PIPE

NOTE:  ANCHOR PIPE AT LENGTH

INTERVALS FOR

MANUFACTURER

RECOMMENDATION

1

1

10'

2'

SECTION C-C'

N.T.S.

2' MIN. 2' MIN.

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

SURFACE WATER DETAILS

10A

GENERAL NOTES:

1. INSTALL GEOSYNTHETIC AND OTHER COMPONENTS PER 

MANUFACTURER'S RECOMMENDATIONS.

2. TOP OF COVER PROTECTIVE COVER SOIL LEVEL

CORRESPONDS TO PROPOSED GRADES SHOWN ON SHEET 8.

NOTES:

1. PROTECTIVE COVER SOIL LAYER

SHALL BE PLACED OVER ALL

INSTALLED GCL PANELS BEFORE

THE END OF EACH WORKING DAY OF

GCL INSTALLATION.

2. PROTECTIVE COVER SOIL LAYER

SHALL BE PLACED BEFORE TRUCKS

OR EQUIPMENT MAY TRAVERSE

INSTALLED GCL PANELS.

3. LOW GROUND PRESSURE

EQUIPMENT SHALL BE USED FOR

PROTECTIVE COVER SOIL

PLACEMENT AND FINAL GRADIGN

WITHIN GCL-LINED AREA.

CHANNEL DIMENSIONS

LINE A
STATION

START
STATION

END W H T d Z
GEOWEB

TYPE

12+08 16+38 5 4 21 3 2 1

25+50 32+08 5 4 21 3 2 2

32+08 33+08 5 4 21 3 2 3

33+08 36+29 10 4 26 3 2 3

36+29 37+40 4 2.5 14 1.5 2 3

37+40 45+00 4 2.5 14 1.5 2 1

45+00 58+00 4 2.5 14 1.5 2 2

58+00 60+00 4 2.5 14 1.5 2 3

LINE A1
STATION

START
STATION

END W H T d Z
GEOWEB

TYPE

0+00.00 1+50 2 3 14 2 2 3

4+13 6+63 2 3 14 2 2 2

LINE A2
STATION

START
STATION

END W H T d Z
GEOWEB

TYPE

0+00.00 1+50 2.5 3 14.5 2 2 3

3+47 6+73 2.5 3 14.5 2 2 2

NOTE:

SWALE HAUNCHES TO BE

ROUNDED. SEE SHEET 10B.



PREPARED SUBGRADE

8oz/YD NON WOVEN

 GEOTEXTILE

GEOWEB GW40V OR

APPROVED EQUIVALENT,

6IN GRAVEL INFILL

TYPE 1

ENGINEERED SWALE

SECTION

N.T.S.

8

4,6,7,9,
10B

6"

10A

PREPARED SUBGRADE

8oz/YD NON WOVEN

 GEOTEXTILE

GEOWEB GW30V OR

APPROVED EQUIVALENT,

6IN GRAVEL INFILL

TYPE 2

ENGINEERED SWALE

SECTION

N.T.S.

9

4,6,7,9,
10B

6"

10A

PREPARED SUBGRADE

8oz/YD NON WOVEN

 GEOTEXTILE

 GEOWEB GW20V OR

APPROVED EQUIVALENT,

8IN GRAVEL INFILL

TYPE 3

ENGINEERED SWALE

SECTION

N.T.S.

10

4,6,7,9,
10B

8"

10" ROCK ARMORING

WHERE SHOW IN PLANS

10A

REV. NO. DATE DESCRIPTION APPROVED BY

3150 BRISTOL STREET

SUITE 210

COSTA MESA, CA 92626

(714) 465-8240

www.geo-logic.com

DWG NO.

LOS ANGELES COUNTY, CA

30940 HAWTHORNE BLVD.

RANCHO PALOS VERDES,CA 90275

NOT FOR CONSTRUCTION-PENDING ENVIRONMENTAL REVIEW

PORTUGUESE BEND LANDSLIDE MITIGATION

CITY OF RANCHO PALOS VERDES

THE CITY OF

RANCHO PALOS VERDES

FINAL-REV 1

ENGINEERED SWALE DETAILS

10B

EXAMPLE ENGINEERED SWALE

ISOMETRIC/CUTAWAY VIEW

SECTION

N.T.S.

11

- 10B

EXAMPLE

ELECTRIC PUMP

DETAIL

N.T.S.

13

- 10B

EXAMPLE

WATER STORAGE TANK

DETAIL

N.T.S.

14

- 10B

GEOCELL

DETAIL

N.T.S.

7

- 10B

EXAMPLE ENGINEERED SWALE

CROSS-SECTION VIEW

SECTION

N.T.S.

12

- 10B

VEGETATION

GEOCELL WITH

GRAVEL INFILL

GEOTEXTILE

UNDER GEOCELL

PREPARED

SUBGRADE

TOPSOIL/

SILT DEPOSIT
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APPENDIX G 

ENVIRONMENTAL CHECKLIST FORM 

NOTE: The following is a sample form that may be tailored to satisfy individual agencies’ needs 
and project circumstances. It may be used to meet the requirements for an initial study when the 
criteria set forth in CEQA Guidelines have been met. Substantial evidence of potential impacts 
that are not listed on this form must also be considered. The sample questions in this form are 
intended to encourage thoughtful assessment of impacts, and do not necessarily represent 
thresholds of significance. 

1. Project title: _______________________________________________________________

2. Lead agency name and address:

____________________________________________________________________________

____________________________________________________________________________

3. Contact person and phone number: ____________________________________________

4. Project location: ___________________________________________________________

5. Project sponsor's name and address:

____________________________________________________________________________ 

____________________________________________________________________________ 

6. General plan designation: ___________________________

7. Zoning: ________________________

8. Description of project: (Describe the whole action involved, including but not limited to later
phases of the project, and any secondary, support, or off-site features necessary for its
implementation. Attach additional sheets if necessary.)

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

9. Surrounding land uses and setting: (Briefly describe the project's surroundings)

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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10. Other public agencies whose approval is required: (e.g., permits, financing approval, or
participation agreement.)

_________________________________________________________________________

_________________________________________________________________________

11. Have California Native American tribes traditionally and culturally affiliated with the project
area requested consultation pursuant to Public Resources Code section 21080.3.1? If so, is
there a plan for consultation that includes, for example, the determination of significance of
impacts to tribal cultural resources, procedures regarding confidentiality, etc.?

_________________________________________________________________________

_________________________________________________________________________

NOTE: Conducting consultation early in the CEQA process allows tribal governments, lead agencies, and project 
proponents to discuss the level of environmental review, identify and address potential adverse impacts to tribal 
cultural resources, and reduce the potential for delay and conflict in the environmental review process. (See 
Public Resources Code section 21080.3.2.) Information may also be available from the California Native 
American Heritage Commission’s Sacred Lands File per Public Resources Code section 5097.96 and the 
California Historical Resources Information System administered by the California Office of Historic Preservation. 
Please also note that Public Resources Code section 21082.3(c) contains provisions specific to confidentiality.  
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 
The environmental factors checked below would be potentially affected by this project, involving 
at least one impact that is a “Potentially Significant Impact,” as indicated by the checklist on the 
following pages.  

Aesthetics 

Biological Resources 

Geology/Soils 

Hydrology/Water Quality 

Noise 

Recreation 

Utilities / Service Systems 

Agriculture / Forestry 
Resources 

Cultural Resources 

Greenhouse Gas Emissions 

Land Use / Planning 

Population / Housing 

Transportation 

Wildfire 

Air Quality 

Energy 

Hazards and Hazardous 
Materials 

Mineral Resources 

Public Services 

Tribal Cultural Resources

Mandatory Findings of 
Significance 

DETERMINATION 

On the basis of this initial evaluation: 

I find that the proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 

I find that although the proposed project could have a significant effect on the environment, there 
will not be a significant effect in this case because revisions in the project have been made by or agreed 
to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared. 

I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

I find that the proposed project MAY have a “potentially significant impact” or “potentially significant 
unless mitigated” impact on the environment, but at least one effect 1) has been adequately analyzed in 
an earlier document pursuant to applicable legal standards, and 2) has been addressed by mitigation 
measures based on the earlier analysis as described on attached sheets. An ENVIRONMENTAL IMPACT 
REPORT is required, but it must analyze only the effects that remain to be addressed. 

I find that although the proposed project could have a significant effect on the environment, 
because all potentially significant effects (a) have been analyzed adequately in an earlier EIR or 
NEGATIVE DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated 
pursuant to that earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures 
that are imposed upon the proposed project, nothing further is required. 

Signature Date 
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EVALUATION OF ENVIRONMENTAL IMPACTS 

1. A brief explanation is required for all answers except “No Impact” answers that are
adequately supported by the information sources a lead agency cites in the parentheses
following each question. A “No Impact” answer is adequately supported if the referenced
information sources show that the impact simply does not apply to projects like the one
involved (e.g., the project falls outside a fault rupture zone). A “No Impact” answer should be
explained where it is based on project-specific factors, as well as general standards (e.g.,
the project would not expose sensitive receptors to pollutants, based on a project-specific
screening analysis).

2. All answers must take account of the whole action involved, including off-site as well as on-
site, cumulative as well as project-level, indirect as well as direct, and construction as well
as operational impacts.

3. Once the lead agency has determined that a particular physical impact may occur, then the
checklist answers must indicate whether the impact is potentially significant, less than
significant with mitigation, or less than significant. “Potentially Significant Impact” is
appropriate if there is substantial evidence that an effect may be significant. If there are one
or more “Potentially Significant Impact” entries when the determination is made, an EIR is
required.

4. “Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where
the incorporation of mitigation measures has reduced an effect from “Potentially Significant
Impact” to a “Less Than Significant Impact.” The lead agency must describe the mitigation
measures, and briefly explain how they reduce the effect to a less than significant level.

5. Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA
process, an effect has been adequately analyzed in an earlier EIR or negative declaration.
Section 15063(c)(3)(D). In this case, a brief discussion should identify the following:

a) Earlier Analyses Used. Identify and state where they are available for review.
b) Impacts Adequately Addressed. Identify which effects from the above checklist were

within the scope of and adequately analyzed in an earlier document pursuant to
applicable legal standards, and state whether such effects were addressed by mitigation
measures based on the earlier analysis.

c) Mitigation Measures. For effects that are “Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from
the earlier document and the extent to which they address site-specific conditions for the
project.

6. Lead agencies are encouraged to incorporate into the checklist references to information
sources for potential impacts (e.g., general plans, zoning ordinances). Reference to a
previously prepared or outside document should, where appropriate, include a reference to
the page or pages where the statement is substantiated.

7. Supporting Information Sources:  A source list should be attached, and other sources used
or individuals contacted should be cited in the discussion.

8. This is only a suggested form, and lead agencies are free to use different formats; however,
lead agencies should normally address the questions from this checklist that are relevant to
a project’s environmental effects in whatever format is selected.

9. The explanation of each issue should identify:

a) the significance criteria or threshold, if any, used to evaluate each question; and
b) the mitigation measure identified, if any, to reduce the impact to less than significance
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Issues 

Potentially 
Significant 

Impact 

Less Than 
Significant  

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 
I. AESTHETICS. Except as provided in Public Resources Code Section 21099, would the project:

a) Have a substantial adverse effect on a scenic vista? 

b) Substantially damage scenic resources, including, but not
limited to, trees, rock outcroppings, and historic buildings
within a state scenic highway?

c) In nonurbanized areas, substantially degrade the existing
visual character or quality of public views of the site and its
surroundings? (Public views are those that are experienced
from publicly accessible vantage point). If the project is in an
urbanized area, would the project conflict with applicable
zoning and other regulations governing scenic quality?

d) Create a new source of substantial light or glare which would
adversely affect day or nighttime views in the area?

II. AGRICULTURE AND FORESTRY RESOURCES. In determining whether impacts to agricultural resources are significant
environmental effects, lead agencies may refer to the California Agricultural Land Evaluation and Site Assessment Model (1997)
prepared by the California Dept. of Conservation as an optional model to use in assessing impacts on agriculture and farmland. In 
determining whether impacts to forest resources, including timberland, are significant environmental effects, lead agencies may refer 
to information compiled by the California Department of Forestry and Fire Protection regarding the state’s inventory of forest land, 
including the Forest and Range Assessment Project and the Forest Legacy Assessment project; and forest carbon measurement 
methodology provided in Forest Protocols adopted by the California Air Resources Board. Would the project: 

a) Convert Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance (Farmland), as shown on the maps
prepared pursuant to the Farmland Mapping and Monitoring
Program of the California Resources Agency, to non-
agricultural use?

b) Conflict with existing zoning for agricultural use, or a
Williamson Act contract?

c) Conflict with existing zoning for, or cause rezoning of, forest
land (as defined in Public Resources Code Section 12220(g)),
timberland (as defined by Public Resources Code
Section 4526), or timberland zoned Timberland Production (as
defined by Government Code Section 51104(g))?

d) Result in the loss of forest land or conversion of forest land to
non-forest use?

e) Involve other changes in the existing environment which, due
to their location or nature, could result in conversion of
Farmland, to non-agricultural use or conversion of forest land
to non-forest use?

III. AIR QUALITY. Where available, the significance criteria established by the applicable air quality management district or air pollution
control district may be relied upon to make the following determinations. Would the project:

a) Conflict with or obstruct implementation of the applicable air 
quality plan?

b) Result in a cumulatively considerable net increase of any
criteria pollutant for which the project region is non-attainment
under an applicable federal or state ambient air quality
standard?

c) Expose sensitive receptors to substantial pollutant
concentrations?

d) Result in other emissions (such as those leading to odors)
adversely affecting a substantial number of people?
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Issues 

Potentially 
Significant 

Impact 

Less Than 
Significant  

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 
IV. BIOLOGICAL RESOURCES. Would the project:
a) Have a substantial adverse effect, either directly or through

habitat modifications, on any species identified as a candidate,
sensitive, or special status species in local or regional plans,
policies, or regulations, or by the California Department of Fish
and Wildlife or U.S. Fish and Wildlife Service?

b) Have a substantial adverse effect on any riparian habitat or
other sensitive natural community identified in local or regional
plans, policies, regulations or by the California Department of
Fish and Wildlife or U.S. Fish and Wildlife Service?

c) Have a substantial adverse effect on state or federally
protected wetlands (including, but not limited to, marsh, vernal
pool, coastal, etc.) through direct removal, filling, hydrological
interruption, or other means?

d) Interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with established
native resident or migratory wildlife corridors, or impede the
use of native wildlife nursery sites?

e) Conflict with any local policies or ordinances protecting
biological resources, such as a tree preservation policy or 
ordinance?

f) Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation Plan, or
other approved local, regional, or state habitat conservation
plan?

V. CULTURAL RESOURCES. Would the project:
a) Cause a substantial adverse change in the significance of a

historical resource pursuant to § 15064.5?
b) Cause a substantial adverse change in the significance of an

archaeological resource pursuant to § 15064.5?
c) Disturb any human remains, including those interred outside

of dedicated cemeteries?

VI. ENERGY. Would the project:
a) Result in potentially significant environmental impact due to

wasteful, inefficient, or unnecessary consumption of energy
resources, during project construction or operation?

b) Conflict with or obstruct a state or local plan for renewable
energy or energy efficiency?

VII. GEOLOGY AND SOILS. Would the project:
a) Directly or indirectly cause potential substantial adverse

effects, including the risk of loss, injury, or death involving:
i) Rupture of a known earthquake fault, as delineated on

the most recent Alquist-Priolo Earthquake Fault Zoning
Map, issued by the State Geologist for the area or based
on other substantial evidence of a known fault? Refer to
Division of Mines and Geology Special Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure, including liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the loss of topsoil?
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Issues 

Potentially 
Significant 

Impact 

Less Than 
Significant  

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 
c) Be located on a geologic unit or soil that is unstable, or that

would become unstable as a result of the project, and
potentially result in on- or off-site landslide, lateral spreading,
subsidence, liquefaction or collapse?

d) Be located on expansive soil, as defined in Table 18-1-B of
the Uniform Building Code (1994), creating substantial direct
or indirect risks to life or property?

e) Have soils incapable of adequately supporting the use of
septic tanks or alternative waste water disposal systems
where sewers are not available for the disposal of waste
water?

f) Directly or indirectly destroy a unique paleontological resource
or site or unique geologic feature?

VIII. GREENHOUSE GAS EMISSIONS. Would the project:
a) Generate greenhouse gas emissions, either directly or 

indirectly, that may have a significant impact on the
environment?

b) Conflict with an applicable plan, policy or regulation adopted
for the purpose of reducing the emissions of greenhouse
gases?

IX. HAZARDS AND HAZARDOUS MATERIALS. Would the project:
a) Create a significant hazard to the public or the environment

through the routine transport, use, or disposal of hazardous
materials?

b) Create a significant hazard to the public or the environment
through reasonably foreseeable upset and accident conditions
involving the release of hazardous materials into the
environment?

c) Emit hazardous emissions or handle hazardous or acutely
hazardous materials, substances, or waste within one-quarter
mile of an existing or proposed school?

d) Be located on a site which is included on a list of hazardous
materials sites compiled pursuant to Government Code
§ 65962.5 and, as a result, would it create a significant hazard
to the public or the environment?

e) For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project result in a safety
hazard or excessive noise for people residing or working in the
project area?

f) Impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan?

g) Expose people or structures, either directly or indirectly, to a
significant risk of loss, injury or death involving wildland fires?

X. HYDROLOGY AND WATER QUALITY. Would the project:
a) Violate any water quality standards or waste discharge

requirements or otherwise substantially degrade surface or 
ground water quality?

b) Substantially decrease groundwater supplies or interfere
substantially with groundwater recharge such that the project
may impede sustainable groundwater management of the
basin?

c) Substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream
or river or through the addition of impervious surfaces, in a
manner which would:
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Potentially 
Significant 

Impact 

Less Than 
Significant  

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 
i) result in a substantial erosion or siltation on- or off-site;

ii) substantially increase the rate or amount of surface
runoff in a manner which would result in flooding on- or 
offsite;

iii) create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage
systems or provide substantial additional sources of
polluted runoff; or

iv) impede or redirect flood flows?

d) In flood hazard, tsunami, or seiche zones, risk release of
pollutants due to project inundation?

e) Conflict with or obstruct implementation of a water quality
control plan or sustainable groundwater management plan?

XI. LAND USE AND PLANNING. Would the project:
a) Physically divide an established community?

b) Cause a significant environmental impact due to a conflict with
any land use plan, policy, or regulation adopted for the
purpose of avoiding or mitigating an environmental effect?

XII. MINERAL RESOURCES. Would the project:
a) Result in the loss of availability of a known mineral resource

that would be a value to the region and the residents of the
state?

b) Result in the loss of availability of a locally important mineral
resource recovery site delineated on a local general plan,
specific plan or other land use plan?

XIII. NOISE. Would the project result in:
a) Generation of a substantial temporary or permanent increase

in ambient noise levels in the vicinity of the project in excess
of standards established in the local general plan or noise
ordinance, or applicable standards of other agencies?

b) Generation of excessive groundborne vibration or 
groundborne noise levels?

c) For a project located within the vicinity of a private airstrip or 
an airport land use plan or, where such a plan has not been
adopted, within two miles of a public airport or public use
airport, would the project expose people residing or working in
the project area to excessive noise levels?

XIV. POPULATION AND HOUSING. Would the project:
a) Induce substantial unplanned population growth in an area,

either directly (for example, by proposing new homes and
businesses) or indirectly (for example, through extension of
roads or other infrastructure)?

b) Displace substantial numbers of existing people or housing,
necessitating the construction of replacement housing
elsewhere?

XV. PUBLIC SERVICES. Would the project:
a) Result in substantial adverse physical impacts associated with

the provision of new or physically altered governmental
facilities, need for new or physically altered governmental
facilities, the construction of which could cause significant
environmental impacts, in order to maintain acceptable
service ratios, response times, or other performance
objectives for any of the public services:
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Potentially 
Significant 

Impact 

Less Than 
Significant  

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 
Fire protection? 

Police protection? 

Schools? 

Parks? 

Other public facilities? 

XVI. RECREATION.
a) Would the project increase the use of existing neighborhood

and regional parks or other recreational facilities such that
substantial physical deterioration of the facility would occur or 
be accelerated?

b) Does the project include recreational facilities or require the
construction or expansion of recreational facilities which might
have an adverse physical effect on the environment?

XVII. TRANSPORTATION. Would the project:
a) Conflict with a program, plan, ordinance or policy addressing

the circulation system, including transit, roadway, bicycle and
pedestrian facilities?

b) Conflict or be inconsistent with CEQA Guidelines § 15064.3,
subdivision (b)?

c) Substantially increase hazards due to a geometric design
feature (e.g., sharp curves or dangerous intersections) or
incompatible uses (e.g., farm equipment)?

d) Result in inadequate emergency access?

XVIII. TRIBAL CULTURAL RESOURCES.
a) Would the project cause a substantial adverse change in the

significance of a tribal cultural resource, defined in Public
Resources Code § 21074 as either a site, feature, place,
cultural landscape that is geographically defined in terms of
the size and scope of the landscape, sacred place, or object
with cultural value to a California Native American tribe, and
that is:
i) Listed or eligible for listing in the California Register of

Historical Resources, or in a local register of historical
resources as defined in Public Resources Code section
5020.1(k), or

ii) A resource determined by the lead agency, in its
discretion and supported by substantial evidence, to be
significant pursuant to criteria set forth in subdivision (c) 
of Public Resources Code § 5024.1. In applying the
criteria set forth in subdivision (c) of Public Resource
Code § 5024.1, the lead agency shall consider the
significance of the resource to a California Native
American tribe.

XIX. UTILITIES AND SERVICE SYSTEMS. Would the project:
a) Require or result in the relocation or construction of new or 

expanded water, wastewater treatment or storm water
drainage, electric power, natural gas, or telecommunications
facilities, the construction or relocation of which could cause
significant environmental effects?
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Potentially 
Significant 

Impact 

Less Than 
Significant  

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 
b) Have sufficient water supplies available to serve the project

and reasonably foreseeable future development during
normal, dry and multiple dry years?

c) Result in a determination by the waste water treatment
provider, which serves or may serve the project that it has
adequate capacity to serve the project’s projected demand in
addition to the provider’s existing commitments?

d) Generate solid waste in excess of state or local standards, or 
in excess of the capacity of local infrastructure, or otherwise
impair the attainment of solid waste reduction goals?

e) Comply with federal, state, and local management and
reduction statutes and regulations related to solid waste?

XX. WILDFIRE. If located in or near state responsibility areas or lands classified as very high fire hazard severity zones, would the
project:

a) Substantially impair an adopted emergency response plan or
emergency evacuation plan?

b) Due to slope, prevailing winds, and other factors, exacerbate
wildfire risks, and thereby expose project occupants to
pollutant concentrations from a wildfire or the uncontrolled
spread of a wildfire?

c) Require the installation or maintenance of associated
infrastructure (such as roads, fuel breaks, emergency water 
sources, power lines or other utilities) that may exacerbate fire
risk or that may result in temporary or ongoing impacts to the
environment?

d) Expose people or structures to significant risks, including
downslope or downstream flooding or landslides, as a result of
runoff, post-fire slope instability, or drainage changes?

XXI. MANDATORY FINDINGS OF SIGNIFICANCE.
a) Does the project have the potential to substantially degrade

the quality of the environment, substantially reduce the habitat
of a fish or wildlife species, cause a fish or wildlife population
to drop below self-sustaining levels, threaten to eliminate a
plant or animal community, substantially reduce the number or 
restrict the range of a rare or endangered plant or animal or
eliminate important examples of the major periods of
California history or prehistory?

b) Does the project have impacts that are individually limited, but
cumulatively considerable? (“Cumulatively considerable” 
means that the incremental effects of a project are
considerable when viewed in connection with the effects of
past projects, the effects of other current projects, and the
effects of probable future projects.)

c) Does the project have environmental effects which will cause
substantial adverse effects on human beings, either directly or 
indirectly?
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Flow-Reduction Basin Sizing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2) TOTAL STORAGE VOLUME REQUIRED:

Total Volume Required = 3,359,549.40 cf

1) System Discharge Rate:

System Discharge Rate = Q100 36" HDPE +  Q100 48" HDPE

CALCULATIONS:

Volume Discharged by the System = Cyan Area

= 50,277.49        x min x
ft3

sec
60sec
1min

= 3,016,649.40 cf

Total Storage Volume Required = Total Volume Required - Volume Discharged by the System

= 3,359,549.40 cf - 3,016,649.40 cf

= 342,900 cf

3) TOTAL STORAGE VOLUME PROVIDED:

Total Storage Volume Provided = 45 ac-ft

= 45 ac-ft x 43560

= 1,960,200 cf > Total Storage Volume Required of 342,900 cf

~ Therefore, system provided is adequate.

PROPOSED BASIN SIZING

= 92 cfs + 164 cfs

= 256 cfs

ft2

ac

PROPOSED

100-YR

~ See to Appendix A for 36" HDPE,
        and 48" HDPE Sizing

~ See to Table 2, DA-22

~ See DA-22 hydrograph
        on next sheet.

~ See to Appendix A for
         Flow-Reduction Basin Sizing



DRAINAGE AREA 22

PROPOSED
100-YR

System Discharge = 164 + 92 = 256 cfs

25
6.

00
 ft

50,277.49 cfs x min

5,715 cfs x min
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60” CMP Culvert Sizing 

 

 

 

 

 

 

 

 



2) Total Flowrate Discharging into the 60" CMP:

Total Flowrate Discharging into the 60" CMP =  Q100 DA-22 + Q100 DA-23 + Q100 DA-24 + Q100 DA-25

1) System Discharge Rate:

System Discharge Rate = Q100 60" CMP

CALCULATIONS:

= 302 cfs

=  612.23 + 18.87+ 40.62 + 1.72

=  673.44 cfs  > System Discharge Rate of 302 cfs

~ The required total flowrate discharging
into the 60" CMP is greater than the
capacity of the existing pipe. Therefore,
additional storage is required upstream of
the culvert.

60" CMP PIPE SIZING

3) Natural Swale Storage:

Flowrate Discharged by 60" CMP from DA-22

=  302 - 61.21

Natural Swale Storage Volume = 29,052 cf

=  240.79 cfs

Total Volume Stored in Swale =  Green Area

= 6,263.88        x min x
ft3

sec
60sec
1min

= 375,832.80 cf  > Natural Swale Storage Volume of 29,052 cf

~ The required total volume to be detained in the
existing natural swale is greater than its capacity.
Therefore, surface runoff from the watershed will spill
and overflow into the street during a 100-yr storm event.

=  60" CMP System Discharge Rate - (Q100 DA-23 + Q100 DA-24 + Q100 DA-25)

EXISTING

100-YR

          Drainage areas 23, 24, and 25, with a total flowrate of 61.21 cfs, are assumed to drain directly
out of the existing 60" CMP culvert. The remaining capacity of the culvert (240.79 cfs) is considered
to drain drainage area 22. Since DA-22 flowrate (612.23 cfs) is greater than the remaining capacity
of the culvert, additional storage will be required just upstream of the culvert. Refer to next sheet for
DA-22 hydrograph and below for storage volume calculation.

~ See to Appendix A for 60" CMP,
36" HDPE, and 48" HDPE Sizing

~ See hydrograph on next sheet



Flowrate Discharged by 60" CMP from DA-22 = 240.79 cfs

24
0.

79
 ft

6,263.88 cfs x min

DRAINAGE AREA 22

EXISTING
100-YR



2) Total Flowrate Discharging into the 60" CMP:

Total Flowrate Discharging into the 60" CMP =  Q100 36" HDPE +  Q100 48" HDPE + Q100 DA-23
                                                                                  + Q100 DA-24 + Q100 DA-25 + Q100 DA-26

1) System Discharge Rate:

System Discharge Rate = Q100 60" CMP

CALCULATIONS:

= 302 cfs

=  92 + 164 + 18.30 + 39.87 + 4.93 + 2.39

=  321.49 cfs  > System Discharge Rate of 302 cfs

~  The required total flowrate discharging
into the 60" CMP is greater than the
capacity of the pipe. Therefore, additional
storage is required upstream of the
culvert.

60" CMP PIPE SIZING

3) Type 1 Engineered Swale Storage:

Flowrate Discharged by 60" CMP from DA-23, 24, 25, 26

=  302 - (92 + 164)

Type 1 Engineered Swale Storage Volume = 29,052 cf

=  46 cfs

Total Volume Stored in Swale =  Green Area

= 170.23        x min x
ft3

sec
60sec
1min

= 10,213.80 cf  < Type 1 Engineered Swale Storage Volume of 29,052 cf

~ The required total volume to be detained in the
Type I Engineered Swale is less than the capacity
of the swale.Therefore, system is adequate.

=  60" CMP System Discharge Rate - (Q100 36" HDPE +  Q100 48" HDPE)

PROPOSED

100-YR

~ See to Appendix A for 60" CMP,
36" HDPE, and 48" HDPE Sizing

          The 36" HDPE and 48" HDPE having a total flowrate of 256 cfs are assumed to drain directly
out of the 60" CMP culvert. The remaining capacity of the culvert (46 cfs) is considered to drain
DAs-23, 24, 25, and 26. Since the total flowrate from these drainage areas (65.49 cfs) is greater
than the remaining capacity of the culvert, additional storage from the Type I Engineered Swale will
be required just upstream of the culvert as calculated below.

          Since the proposed flow-reduction basin system is designed with 36" and 48" HDPE pipes
that controls the system's maximum discharge flowrate, the required total flowrate discharging into
the 60" CMP culvert is the summation of flowrate from 36" HDPE, 48" HDPE, DA-23, 24, 25, and 26.

~ See hydrograph on next sheet
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