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Los Angeles City Council c/o 
Office of the City Clerk       City  
Hall, Room 395 
Los Angeles, California 90012 

Attention: PLUM Committee 

Dear Honorable Members: 

CEQA APPEAL SUMMARY, 3601 – 3615 Mission Road and 2010 – 2036 Lincoln Park Avenue; CF 
No. 23-0796 
 
City Planning Case No.s: CPC-2022-6189-CU-DB-ZAA-SPR-HCA and ENV-2022-6190-CE 

 
Project Background 

 

On June 20, 2023 the City Planning Commission published its Letter of Determination approving 
a Class 32 Categorical Exemption (City Planning Case No. ENV-2022-6190-CE) for a project 
(City Planning Case No. CPC-2022-6189-CU-DB-ZAA-SPR-HCA) for a Conditional Use Permit, 
pursuant to Section 12.24 U.26 of the Los Angeles Municipal Code (LAMC), to allow a Density 
Bonus for housing development project in which the density increase is greater than the 35 percent 
permitted in LAMC Section 12.22 A.25; 2) approving Incentives and Waivers, pursuant to LAMC 
Section 12.22 A.25: a) an On-menu Incentive to permit a 22 percent increase in the allowable Floor 
Area Ratio (FAR) to allow a FAR of 3.67:1 in lieu of the 3.0:1 FAR permitted in the R3-1 Zone 
pursuant to LAMC Section 12.21.1 A.1; b) An On-Menu Incentive to permit the area of land 
required to be dedicated for street or alley purposes to be included as lot area for the purposes of 
calculating the maximum density permitted by the R3 Zone; c) an Off-Menu Incentive to permit 
decrease in residential automobile parking to allow the provision of 103 parking spaces, with 18 
in tandem, in lieu of the 216 parking spaces required pursuant to LAMC Section 12.21 A.4; d) a 
Waiver of Development Standard to permit a 50 percent decrease in required east side yard 
setbacks to allow a five-foot side yard setback in lieu of the 10 feet required by the R3-1 Zone 
pursuant to LAMC Section 12.10 C.2; e) a Waiver of Development Standard to permit a 50 percent 
decrease in required west side yard setbacks to allow a five-foot side yard setback in lieu of the 10 
feet required by the R3-1 Zone pursuant to LAMC Section 12.10 C.2; f) a Waiver of Development 
Standard to permit a 41-foot increase in building height to allow up to 86 feet in lieu of the 
maximum 45 feet allowed in the R3-1 Zone pursuant to LAMC Section 12.21.1; g) a Waiver of 
Development Standard to permit a 20 percent reduction in required open space to allow the 
provision of 15,480 square feet in lieu of the 19,350 square feet required pursuant to LAMC 12.21 
G.2; h) a Waiver of Development Standard to permit 10 compact parking stalls and 93 standard 
stalls in lieu of the one standard parking stall per dwelling unit minimum required pursuant to 
LAMC Section 12.21 A.5(c); 3) approving a Zoning Administrator’s Adjustment, pursuant to 
LAMC Section 12.28, to allow a fence of up to 12 feet in height, in lieu of 3.5 feet in height, and 
raised grade to encroach into the front yard setback for the R3-1 Zone; and 4) approving a Site 
Plan Review, pursuant to LAMC Section 16.05, for a development project which creates, or results 
in an increase of more than 50 dwelling units; for the construction, use and maintenance of a new 
seven-story residential development with 184 residential units, including 47 Very Low Income 
units, above two levels of automobile parking under the Density Bonus program; for the properties 
located at 3601 - 3615 Mission Road and 2010 - 2036 Lincoln Park Avenue, subject to Conditions 
of Approval. 
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On July 5, 2023, two appeals were filed for consideration by the Planning and Land Use 
Management (PLUM) Committee: One by the Supporters Alliance for Environmental 
Responsibility (SAFER) (Representative: Richard Drury), and another by the Lincoln Heights 
Preservation Coalition. 

 
The appeal by SAFER challenges the City Planning Commission’s entire determination except for 
the off-menu density bonus incentives.  The appeal by the Lincoln Heights Preservation Coalition 
challenges the City Planning Commission’s entire determination.  It should be noted that while the 
Conditional Use, Zoning Administrator’s Adjustment and Site Plan Review are appealable, the 
Density Bonus Off-Menu Incentives and Waivers are not appealable.  Therefore, if this appeal is 
sustained, it could be built but redesigned, and only the additional units above the 35% Density 
Bonus threshold approved by the City Planning Commission under the Conditional Use would be 
removed.  Hypothetically, a 35% Density Bonus would require an 11% of base density set a side 
of Very Low Income Units and would yield a project that allows the following:  64 (base density 
units) X 35% = 22.4 (23 rounded up) units.  23 + 64 = 87 units.   
Thus, sustaining the appeal would allow a project of 87 units.
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Appeal Summary 

 
The following statements have been compiled and summarized from the submitted appeals and responded 
to below. 

 
APPEAL POINT 1: 
 
The project was wrongfully approved by the CPC due to the chair of PLUM not recusing themselves 
based on conflict of interest as they were found guilty of embezzlement and perjury. The conflict of 
interest lies in the developer working to cater USC as seen https:// 
therealdeal.com/la/2022/08/30/seven-story-apartment-planned-for-lincoln-heights/.   
  
APPLICANT RESPONSE: 

 
This is a procedural issue unrelated to environmental impacts considered under CEQA. Furthermore, 
this project was considered by the City Planning Commission, not the Planning and Land Use 
Management (PLUM) Committee of the Los Angeles City Council. Additionally, the embezzlement 
and perjury charges were assigned to Curren D. Price, Jr., the Councilmember overseeing the 9th 
Council District who has not been involved with PLUM Committee of the City Council or the City 
Planning Commission.  

 
Moreover, the proposed mixed-income housing development at 3601 Mission Road is not affiliated 
with nor funded by any affiliates of the University of Southern California, therefore no conflict of 
interest exists with any member of the City Planning Commission which unanimously voted to 
approve the project.  

 
APPEAL POINT 2: 
 

Additionally, this project requires CEQA and an EIR due to evidence suggesting the adjacent 
property was remedied due to toxic soil. There is evidence of our community being environmentally 
disenfranchise (Ave 34 case #) - no project should have CEQA exemption. 
Soil contamination occurred at 2037 Lincoln Park Boulevard from a transformer factory dating back 
to the 1920s. This property is directly across the street from 3601 Mission Road. While remediation 
occurred for THPs in 2001 for the Lincoln Park Boulevard site, none has occurred at the Mission 
Road site. According to an preliminary analysis there is a high probability for lead and PCB 
contamination beyond the remediation site. This project requires an EIR and possible soil 
remediation. 

 
APPLICANT RESPONSE: 

 
Regarding any CEQA environmental impact concerns, based on the screenshot of the 3801 Mission 
Road DTSC case, soil contamination has been remediated at sites around the subject site (3601 N 
Mission Road). Per review of DTSC EnviroStore and State Water Resources Control Board 
GeoTracker (both attached), there is no indication of an open inspection for 3601 Mission Road. The 
appeal says “According to an preliminary analysis there is a high probability for lead and PCB 
contamination beyond the remediation site,” but does not include any of the resources or studies 
considered to be industry standard for evaluating potential soil contamination. 
 

APPEAL POINT 3: 
 
The project’s traffic safety impacts, prevent reliance on a Class 32 exemption. 
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APPLICANT RESPONSE: 
 
As documented in the CE and attached Transportation Assessment, the project is designed to fall 
below the transportation thresholds set in the CEQA Guidelines, and therefore meets the requirements 
for a Class 32 exemption. Additionally, the project design incorporates several features, including 
reduced on-site parking supply, unbundled parking, ample bike parking, and Transportation Demand 
Management (TDM) strategies to reduces the vehicle miles traveled (VMT) and average daily trips 
(ADT). Minimizing traffic impacts reduces the potential safety concerns associated with traffic on and 
around the site.  

 
According to the City of Los Angeles Department of Transportation (LA DOT)-approved 
“Transportation Assessment for the Proposed Residential Project Located at 3601 North Mission 
Street,” <sic> the project evaluated the number of project trips expected to be added to nearby freeway 
off-ramps serving the project site. It was determined that project traffic at any freeway off-ramp will 
not exceed 25 peak hour trips. Therefore, a freeway ramp analysis is not required. Additionally, in 
consistency with the State law (SB 743) and CEQA Guidelines (Section 15064.3 of the State’s CEQA 
Guidelines) the City of Los Angeles uses VMT as criteria in determining transportation impacts under 
CEQA. The LADOT TAG provide instructions on preparing transportation assessments for land use 
proposals and defines the significant impact thresholds. The LADOT VMT Calculator tool measures 
project impact in terms of Household VMT per Capita, and Work VMT per Employee. LADOT 
identified distinct thresholds for significant VMT impacts for each of the seven APC areas in the city. 
For the Central APC area, in which the project is located, the threshold of 6.0 VMT Household VMT 
per Capita has been established for Household VMT (this project does not have a Work VMT). 

 
The project proposes to incorporate the following TDM strategies as part of the project features: 

 
 

 Reduced parking supply: Proposed 105 Vs. 192 per LAMC (a reduction of 87) 
 Unbundled parking costs 
 Bicycle Parking: Proposed 126 per LAMC 

 
With the application of these TDM measures, the proposed project is projected to have a Household 
VMT impact of 5.6. Therefore, it is concluded that the implementation of the project would result in 
no significant VMT impact. A report prepared by KOA Corporation and approved by the Los Angeles 
Department of Transportation detailing the TDM strategies and less-than-significant traffic impacts of 
the project is attached. 
 
APPEAL POINT 4: 
 
The project’s failure to include sufficient parking exacerbates traffic safety impacts. 
 
APPLICANT RESPONSE: 
 
The CE clearly delineates how the project meets the City of LA’s parking requirements on page 8: 
Based on the regulations contained in LAMC 12.21 A.4., the project is required to provide 248 
automobile parking spaces. LAMC 12.21 A.4. also allows residential projects that contain at least the 
minimum number of restricted affordable units to receive a density bonus under Section 12.22 A.25. to 
replace up to 30 percent of the required automobile parking with bicycle parking at a ratio of one 
standard or compact automobile parking space for every four bicycle parking spaces provided. The 
project plans to provide 129 bicycle parking spaces – 117 long term spaces and 12 short term spaces. 
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Therefore, the project is permitted to replace 32 required automobile parking spaces with bicycle 
parking spaces resulting in an automobile parking requirement of 216 spaces. 
Through an Off-menu Incentive requested as part of its Denisty Bonus entitlement, the project is 
providing 103 parking spaces to be dedicated to the project’s residential uses (as well as an additional 
43 parking spaces to be dedicated to the medical facility next door, which is to remain). The project’s 
103 residential automobile parking spaces will be offered to residents using an “unbundled parking 
model.” Unbundled parking separates housing and parking costs. Unbundling allows residents to 
choose the number of parking spaces they use and pay for accordingly. Additionally, if residents 
decide to forego, give up, or reduce their personal vehicle ownership, they can also save money by 
giving up their parking space. In recent studies surveying a range of areas, Littman (2006) found that 
unbundling parking produces impacts similar to parking pricing, reducing automobile ownership by 5-
15%. In a 2018 study UCLA-based researcher Miriam Pinski found that bundling parking is negatively 
correlated with transit use, and households with unbundled parking are signifcantly more likely to be 
frequent transit users. The study also found that, “even after controlling for factors such as vehicle 
ownership and built environment characteristics, households with bundled parking drive 27 percent 
more than households without bundled parking (Pinski, 2018).” A summary of the study by researcher 
Miriam Pinski is attached. 
 
APPEAL POINT 5: 
 
The project lacks compliance with the Northeast LA Plan: https://planning.lacity.org/plans- 
policies/community-plan-area/north-los-angeles: “Policy 1-3.2: Consider factors, such as 
neighborhood character and aesthetics, identity; compatibility of land uses; impacts on livability, 
services, public facilities, and traffic levels, when changes in residential densities are proposed.” 
 
APPLICANT RESPONSE: 
 
The project is consistent with general plan and zoning guidelines for the site set forth by the City of 
LA, which meets the requirements for CEQA. City zoning and general guidelines consider the 
character and future needs of communities in Los Angeles. Additionally, as discussed in appeal point 
(3), the project falls below the threshold for significant transportation impacts and would incorporate 
several transportation design features to encourage tenants to utilize alternative modes of 
transportation. 

 
Furthermore, the project complies with the following goals, objectives, and policies contained in the 
Northeast LA Community Plan, as delineated in the project’s Letter of Determination issued by the 
Los Angeles City Planning Commission on June 20, 2023: 
 

 Goal 1: A safe, secure, and attractive residential environment for all economic, age and ethnic 
segments of the community. 

 Objective 1-2: To allocate land for new housing to accommodate a growth of population that is 
consistent with and promotes the health, safety, welfare, convenience, and pleasant environment of 
those who live and work in the community based on adequate infrastructure and government 
services, especially schools. 

 Policy 1-2.2: Locate higher residential densities near commercial and institutional centers, light rail 
transit stations, and major bus routes to encourage pedestrian activity and use of public 
transportation, providing that infrastructure, public service facilities, utilities, and topography will 
fully accommodate this development. 

 Objective 1-3: To preserve and enhance the residential character and scale of existing single-and 
muti-family neighborhoods. 

 Policy 1-3.1: Protect the quality and scale of the residential environment through attention to the 
appearance of new construction including site planning and compatible building design. 
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 Policy 1-3.2: Consider factors, such as neighborhood character and aesthetics, identity; compatibility 
of land uses; impacts on livability, services, public facilities, and traffic levels, when changes in 
residential densities are proposed. 

 
APPEAL POINT 6: 
 
Reliance on categorical exemption is improper due to the project’s adverse impacts on historical 
resources such as: Lincoln Park, Plaza de la Raza, Wall las Memorias, (Exhibit D) 
 
APPLICANT RESPONSE: 
 
Per the CE, the project site was not identified on Historic Places LA, the Los Angeles Historic 
Resources Inventory, or in the City’s Zone Information and Map Access System (ZIMAS) as a Los 
Angeles Historical Cultural Monument, Los Angeles Historic Preservation Overlay Zone, National 
Register of Historic Places, Potential Historic Multi-Family Resident, Existing or Potential Residential 
Historic District or National Historic Landmark. Based on Historic Places LA, the ZIMAS database 
and site plans, the project would not cause a substantial adverse change in the significance of a 
historical resource. 
 
APPEAL POINT 7: 
 
The community and the Certified Neighborhood Council opposed this project, letter dated September 1 
20222, and this letter was not included in the Letter of Recommendation or Letter of Determination 
Exhibit E) 
 
APPLICANT RESPONSE: 
 
This is a procedural issue unrelated to environmental impacts considered under CEQA. All letters 
expressing support or opposition to the project can be found with the supplemental documents to the 
agenda from the May 25 City Planning Commission, available here: 
https://planning.lacity.org/dcpapi/meetings/document/addtldoc/65385 
 
APPEAL POINT 8: 
 
This project is massively out of scale compared to anything built in the suburbs of the first pueblo of 
Los Angeles - and will disrupt the integrity of a historical community. 
 
APPLICANT RESPONSE: 
 
The project is consistent with general plan and zoning guidelines for the site set forth by the City of 
LA, which meets the requirements for CEQA. City zoning and general guidelines consider the 
character and future needs of communities in Los Angeles. 
 
APPEAL POINT 9: 
 
The high density of this project fails to provide evidence of sufficient water source for 184 units, over 
50% density bonus (Exhibit F) 
 
APPLICANT RESPONSE: 
 
Pages 21 to 23 of the CE memo provide detailed analysis of the project sites ability to serve 184 units 
with required utilities and public services and meet the requirements under CEQA. As delineated in 
the CE memo, LADWP can currently deliver 160 billion US gallons (606 million cubic meters) of 
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water. The project would be served by existing sewer line infrastructure including vertical laterals 
which connect to existing sewer main lines located 26 feet away from the project site on Lincoln Park 
Avenue (Pipe ID 49515022), maintained by the City Department of Public Works.  
 
Furthermore, the project’s Letter of Determination issued by the Los Angeles City Planning 
Commission on Jun 20, 2023 requires the project to consult with the Department of Water and Power 
prior to the issuance of any permits in connection with project plans. Specifically, Development 
Condition B. 25. reads “Satisfactory arrangements shall be made with the Los Angeles Department of 
Water and Power (LADWP) for compliance with LADWP’s Rules Governing Water and Electric 
Service.” Through this consultation, the Department of Water and Power will assure that, prior to the 
issuance of building permits, the project is able to access or makes the necessary upgrades to access 
sufficient water and power supply. Therefore, the project will provide sufficient water for its proposed 
residential uses. 
 
APPEAL POINT 10: 
 
The project will remove 5 protected sycamore trees, that are alive and healthy. Please refer to 
document (Exhibit C) 
 
The project will remove 5 healthy and protected western sycamore trees or Platanus racemosa 
(LATPO), developer claims trees were planted recently. In a brief survey within 1320 foot buffer used 
to denote the access and walk ability of a project, there are 36 western sycamores including the onsite 
count. Evidence of a mature grove is in the grouping of trees across the street at Lincoln Park. The 
onsite sycamores appear to be similar in age. In an EIR of Hazard Park development from (2005) 
reveals the area was marshland extending past Ramona Gardens and possibly as far as the site. The 
edges of a marshland are the optimal habitat for Western Sycamores. This habitat represents the last of 
an ancient marshland beneath our feet and pavement. This property is the actual site of the famous 
Lincoln Heights Alligator Farm, which emphasizes the watershed condition and habitat for the 
sycamore. 
 
The developer proposes the destruction of 50,000 sq ft of existing green space, which is part of a larger 
habitat for migrating birds. Developer wants to reduce green space to 3700 sq ft. severely curtail the 
migratory bird habitat and population. This development should be stopped to preserve the habitat 
concerns. 
 
APPLICANT RESPONSE: 
 
The project would be constructed on an existing paved surface parking lot, and would not require the 
removal of any area considered green space or open space within City of LA’s general plan or zoning 
guidelines. Additionally, a protected tree report was prepared by UPLA Studio, which determined that 
there are no trees on site that are protected by the Los Angeles Tree Protection Ordinance that would 
be impacted by construction. UPLA Studio is a Landscape Architecture firm (Architect License 
Number 6086) whose Tree Expert, Stephanie Reed, is a Certified Arborist through the International 
Society of Arboriculture (Certification Number WE-11453A). Their report is included as an 
attachment to the CE.  

 
The definition of Protected Tree in Section 17.02 of the Los Angeles Municipal Code reads “The 
definition shall not include any tree or shrub grown or held for sale by a licensed nursery, or trees 
planted or grown as part of a tree planting program.” According to the Protected Tree Report dated 
September 13, 2022, the Tree Expert observed five (5) Western Sycamore (Platanus racemosa) trees 
during a field visit on June 30, 2022. However, based on research conducted by the property owner 
and Tree Expert, the 5 Sycamore trees are grown from nursery stock and, therefore, are not protected 
by the Los Angeles Tree Protection Ordinance. Previous development plans and historic photos of the 
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site show evidence that the Sycamore trees are not naturally occurring. A copy of the Protected Tree 
Report, including photographic evidence that the Western Sycamores were planted as part of a nursery 
program, is attached. 

 
What’s more, the Urban Forestry Division of the Bureau of Street Services of the City of Los Angeles 
has confirmed that, based on the evidence provided within the Protected Tree Report prepared by 
UPLA Studio, the Western Sycamore trees existing on the site do not qualify as protected trees based 
on the definition above. The confirmation email stating that no approval is needed by the Urban 
Forestry Division or the Board of Public Works for removal of the trees is attached. 

 
Additionally, the project is proposing the addition of four Western Sycamore trees as part of the 
project landscape design.  

 
Finally, the site does not have reported occurrences of special-status species in the California Natural 
Diversity Database (CNDDB) maintained by the California Department of Fish and Wildlife (CDFW). 
The project site does not include riparian areas or other sensitive plant communities. According to the 
United States Fish and Wildlife Service Information for Planning and Consultation Tool, the project 
site does not contain critical habitats for any endangered, rare, or threatened species. 
 
APPEAL POINT 11: 
 
This Project will disrupt the eco system that habits this plot of land, with 42 trees including protected 
sycamores, (Exhibit B and C) 
 
APPLICANT RESPONSE: 
 
The project would be constructed on a disturbed site that currently consists of a paved surface parking 
lot. As discussed in appeal point (10), a protected tree report was prepared by UPLA Studio, which 
determined that the five trees that would be removed on site are not protected by the Los Angeles Tree 
Protection Ordinance. This report is included as an attachment to the CE. 
Additionally, the landscape plan for the project proposes retention of all eleven (11) of the existing 
parkway trees, as well as the addition of 24 Olive trees (Olea europea), 7 Catalina Cherry trees (Prunus 
ilicfolia), 13 Japanese maple trees (Arctostaphylos), and 4 Western sycamore trees (Platanus 
racemosa) resulting in a total of 59 trees where, currently, 54 trees exist. A copy of the landscape plan 
and Tree Inventory are attached. 
 
APPEAL POINT 12: 
 
The CPC hearing allotted 60 seconds per public comment, violating Brown Act Law 
 
APPLICANT RESPONSE: 
 
This is a procedural issue unrelated to potential significant environmental impacts under CEQA. 

 
APPEAL POINT 13: 
 
The surrounding residents, including tenants of Amistad Apartments, will be affected by the toxic 
plume that will come from excavating toxic soil that has not been mediated. (Exhibit A) 
 
APPLICANT RESPONSE: 
 



Memorandum to PLUM Committee Regarding Applicant Responses to Appeal Points 7 

As discussed under appeal point (2), no evidence points to any open cleanup sites or investigations into 
the 3601 Mission Road site for contaminated soils. Furthermore, the project will be subject to several 
Regulatory Compliance Measures listed below (RC-AQ-1 through RC-AQ-6) which regulate air 
quality-related impacts for projects citywide. As a result of this mandatory compliance, the proposed 
Project will not result in any significant air quality impacts. Therefore, tenants of the Amistad 
Apartments would not be subject to hazardous fumes during excavation and grading. 
 

 Regulatory Compliance Measure RC-AQ-1 (Demolition, Grading and Construction 
Activities): Compliance with provisions of the SCAQMD District Rule 403. The project shall 
comply with all applicable standards of the Southern California Air Quality Management 
District, including the following provisions of District Rule 403: 

o All unpaved demolition and construction areas shall be wetted at least twice daily 
during excavation and construction, and temporary dust covers shall be used to reduce 
dust emissions and meet SCAQMD District Rule 403. Wetting could reduce fugitive 
dust by as much as 50 percent. 

o The construction area shall be kept sufficiently dampened to control dust caused by 
grading and hauling, and at all times provide reasonable control of dust caused by 
wind. All clearing, earth moving, or excavation activities shall be discontinued during 
periods of high winds (i.e., greater than 15 mph), so as to prevent excessive amounts 
of dust. 

o All dirt/soil loads shall be secured by trimming, watering or other appropriate means 
to prevent spillage and dust. 

o  All dirt/soil materials transported off-site shall be either sufficiently watered or 
securely covered to prevent excessive amount of dust. 

o General contractors shall maintain and operate construction equipment so as to 
minimize exhaust emissions. 

o Trucks having no current hauling activity shall not idle but be turned off. 
 

 Regulatory Compliance Measure RC-AQ-2: In accordance with Sections 2485 in Title 13 of 
the California Code of Regulations, the idling of all diesel-fueled commercial vehicles 
(weighing over 10,000 pounds) during construction shall be limited to five minutes at any 
location. 
 

 Regulatory Compliance Measure RC-AQ-3: In accordance with Section 93115 in Title 17 of 
the California Code of Regulations, operation of any stationary, diesel-fueled, compression-
ignition engines shall meet specified fuel and fuel additive requirements and emission 
standards. 

 
 Regulatory Compliance Measure RC-AQ-4: The Project shall comply with South Coast Air 

Quality Management District Rule 1113 limiting the volatile organic compound content of 
architectural coatings. 

 
 Regulatory Compliance Measure RC-AQ-5: The Project shall install odor-reducing 

equipment in accordance with South Coast Air Quality Management District Rule 1138. 
 

 Regulatory Compliance Measure RC-AQ-6: New on-site facility nitrogen oxide emissions 
shall be minimized through the use of emission control measures (e.g., use of best available 
control technology for new combustion sources such as boilers and water heaters) as required 
by South Coast Air Quality Management District Regulation XIII, New Source Review. 

 
APPEAL POINT 14: 
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The surrounding residents, including the tenant’s of Amistad apartments will be affected by the 
parking impact due to the developer failing to provide parking for 184 units 
 
APPLICANT RESPONSE: 
 
As discussed under appeal point (4), the project will provide 103 automobile parking spaces dedicated 
to its residential uses. This is consistent with its Off-menu Density Bonus Incentive requesting a 
reduction in the number of required parking spaces.  

 
Furthermore, an impact to parking supply within an urbanized area with access to multiple 
transportation options does not constitute an unusual circumstance under CEQA and, therefore, would 
not constitute sufficient overwhelming evidence to preclude the use of a Categorical Exemption under 
. The Census Tract (Tract 1991.20) in which the project is located is designated as a “Very Low VMT 
Area” under AB 2334 (Wicks). A "very low vehicle travel area" is defined in 65915(o)(4) to mean an 
urbanized area, as designated by the United States Census Bureau, where the existing residential 
development generates vehicle miles traveled per capita that is below 85 percent of either regional 
vehicle miles traveled per capita or city vehicle miles traveled per capita. Attached is a Parcel Profile 
report accesses from ZIMAS, the City of Los Angeles’ Zone Information and Map Access System, 
that shows the area around the project site’s designation as a Very Low VMT Area. 

 
Additionally, the project site is located in an area designated by the Southern California Association of 
Governments as High Quality Transit Areas (HQTA). An HQTA is defined as a site within one half-
mile of a well-serviced transit stop or a transit corridor with 15-minute or less service frequency during 
peak commute hours. Attached is a map obtained from SCAG’s ArcGIS data map showing the project 
site’s designation as an HQTA. The project site is identified by a red star on the map. 

 
Finally, the project proposes an “unbundled parking” model for distributing its automobile parking 
supply. “Unbundled parking” is the practice of selling or leasing parking spaces separate from the 
lease of the residential property. A study conducted by Miriam Pinski (attached), then a Graduate 
Researcher at the University of California - Los Angeles, found that bundled parking is negatively 
correlated to transit use and that households with unbundled parking are signifcantly more likely to be 
frequent transit users which helps meet state and local goals intended to reduce single-occupant vehicle 
use in areas with enhanced transit access. 
 
APPEAL POINT 15: 
 
The Amistad Apartments are 100% affordable housing, a remarkable example of development that 
caters to, and is developed for the community, wherein 67% are renters live below Federal poverty 
line. 
 
APPLICANT RESPONSE: 
 
The project would provide a 73% set aside of base units as affordable units for Very Low Income 
households, which would increase the number of affordable units available to the surrounding 
community without displacing any current residents. The Density Bonus program is designed to 
address the housing needs of residents at various income levels by incentivising market rate and 
affordable housing developments. The proposal to provide 47 of 184 units to Very Low Income 
Households represents the highest percent of an affordable set-aside of any privately-funded mixed-
income housing project in the Northeast Community Plan Area. 
 
APPEAL POINT 16: 
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Historically, the median income for Lincoln Heights has been under 30k annually as seen in 2008 
https://maps.latimes.com/neighborhoods/neighborhood/lincoln-heights/ index.html. The median 
income now is 75k https://www.point2homes.com/US/ Neighborhood/CA/Los-Angeles/Lincoln-
Heights-Demographics.html: clear evidence that the working class community is being displaced from 
our homes. This project will contribute to further displacement as it will continue to change the 
character, demographics, real estate values and therefore erasure of our marginalized, working class, 
immigrant communities and will contribute to the homelessness crisis. 
 
APPLICANT RESPONSE: 
 
As discussed under appeal point (15), 73% of base units are set aside for Very Low Income 
households. Since the project would replace an existing parking lot, no residents would be displaced 
by the project. 

 
A review of six separate studies examining the effect of market-rate housing development on 
neighboring apartment rental prices found that “the authors make a persuasive case that market-rate 
development causes rents in nearby buildings to fall rather than rise.” The research review conducted 
by Shane Phillips Michael Manville, and Michael Lens is attached.  

 
Furthermore, mixed-income housing development is a vitally important part of a regional approach to 
addressing the current, well-documented housing crisis faced by the City of Los Angeles and the 
Southern California region. Developing an existing parking lot into a mixed-income apartment 
community with 47 units set aside for Very Low Income households is a rare opportunity to create 
new housing units that cater to existing residents while protecting naturally occurring affordable 
housing from encroachment by new residents in a neighborhood of increasing demand and economic 
investment. 

 
Mixed-income housing development, like the proposed project, offers a multitude of virtues that 
contribute to the well-being of communities and individuals. This approach to urban planning and 
housing design has gained recognition for its ability to foster inclusivity, promote economic diversity, 
and create healthier, more vibrant neighborhoods. Some of the key virtues of mixed-income housing 
development include: 

 
 

 Socioeconomic and Racial Diversity: One of the most significant virtues of mixed-income 
housing is its ability to foster neighborhoods of people from diverse socioeconomic 
backgrounds and racial identities. This helps assure that everyone in Los Angeles has access 
to the resources necessary to thrive, regardless of their financial status. 

 Reduced Stigma: Mixed-income developments help reduce the stigma often associated with 
very low-income housing while giving economically marginalized residents equal access to 
high quality housing and amenities. The proposed development includes units affordable to 
Very Low Income households distributed amongst market rate units at comparable sizes and 
with identical private and common amenities. When affordable units are integrated 
seamlessly with market-rate ones, residents do not feel singled out or stigmatized, promoting 
a more inclusive and accepting environment. 

 Economic Mobility: Mixed-income communities offer low-income residents the opportunity 
to live in neighborhoods with improved amenities, schools, and resources. This can have a 
positive impact on the long-term economic mobility of individuals and families, as access to 
higher-quality services can improve their long-term outcomes. 

 Improved Educational Outcomes: Living in a neighborhood with better schools can have a 
direct impact on the educational outcomes of children. Mixed-income housing ensures that 
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children from very low-income families have access to higher-quality educational institutions, 
which can help break the cycle of poverty. 

 Economic Resilience: Mixed-income neighborhoods tend to be more economically resilient. 
When a community's income base is diverse, it is less susceptible to economic downturns, as 
various income levels can provide stability during challenging times. 

 Enhanced Neighborhood Aesthetics: Mixed-income developments often incorporate better 
design and aesthetics, and include mechanisms to induce economically sustainable 
maintenance, improving the overall look and feel of a neighborhood. This can lead to 
increased property values and investment in the community. 

 Promotion of Inclusivity and Equality: Mixed-income housing reflects a commitment to 
inclusive and equitable planning and development. It signifies a belief in the value of 
equitable opportunities and access to resources for all residents, regardless of their income. 

 Sustainability and Efficiency: Mixed-income developments can promote sustainable living 
practices and reduce urban sprawl. By concentrating housing, services, and amenities in one 
area, they can reduce the need for long commutes and promote more sustainable 
transportation options. 
 

In conclusion, mixed-income housing developments like the proposed project - especially because it 
does not displace existing residential units - is the best way to protect economically vulnerable 
communities from displacement; it creates communities that are more equitable, diverse, and resilient. 
Developments like the proposed offer a path to break the cycle of poverty, improve social cohesion, 
and create vibrant, inclusive neighborhoods where people from all walks of life can thrive together. 

 
APPEAL POINT 17: 
 
The City of Los Angeles is currently facing over 30 thousand cases of eviction; the City of Los 
Angeles is currently under a State of Emergency as set by Mayor Karen Bass, due to the 
unprecedented homeless crises. We are seeing a mass eviction crisis where nearly all tenants facing 
eviction are low income working class individuals. Luxury units and development do not cater to those 
tenants facing eviction and will not help mitigate the houseless crisis and therefore this 65% luxury 
development does not meet the criteria set forth by Mayor Karen Bass to help solve the homeless 
crisis. Approximately 11% of the homeless population (LAHSA) was created by the housing inequities 
of displacement. A 5% rent increase translates to 2000 more people falling into homelessness (Zillow). 
 
APPLICANT RESPONSE: 
 
As discussed under appeal points (15) and (16), the project would provide a 73% set aside of base 
units for affordable units for Very Low Income households, which would increase the number of 
affordable units available to the surrounding community without displacing any current residents. 
Furthermore, based on the most recent Regional Housing Needs Assessment, the City of Los Angeles 
needs 456,643 new housing units by the year 2029 to meet its housing needs. Of the 456,643 new 
housing units needed, 115,978 are needed at the Very Low Income level, 68,743 are needed at the Low 
Income level, 74,091 are needed at the Moderate Income level, and 196,831 are needed at the Above 
Moderate Income level. By providing 47 units to Very Low Income households and 137 units to 
households paying market-rate rents, the proposed project will help alleviate housing pressures across 
multiple income levels which, in turn, alleviates pressures on the lowest-income households by 
preserving naturally occurring affordable housing resources. 
 
APPEAL POINT 18: 
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Air quality and health risk impacts: The appellant claims that the Categorical Exemption prepared for 
the project failed to prepare a quantified health risk assessment ("HRA") and failed to mention or 
evaluate the Project's construction-related or operational toxic air contaminant ("TAC") emissions. 
 
APPLICANT RESPONSE: 
 
The Appellant Letter claims the City was required to prepare a Health Risk Assessment (HRA) for the 
Project due to alleged diesel emissions (DPM). This claim fails for several reasons. First, the Appellant 
Letter again ignores the extensive analysis of the Project’s construction and operational DPM emissions 
(a subset of PM2.5 emissions, which are analyzed in the CalEEMOD analysis) in the CE, which 
determines that human health impacts from potential emissions of DPM are less than significant based 
on substantial evidence. Therefore, it is false that the CE fails to mention or evaluate construction-related 
or operational TAC emissions. 

 
Next, the claim that the project requires the preparation of an HRA is false. Per the OEHHA’s delegation 
of authority to local air quality management districts in Section 1.3 of the Air Toxics Hot Spots Program 
Guidance Manual from 2015 (referred to by the appelant as “Risk Assessment Guidelines Guidance 
Manual For Preparation Of Health Risk Assessments”), the Department of City Planning relies on 
methodologies established by the regional expert air quality agency, the South Coast Air Quality 
Management District (SCAQMD) for preparation of CEQA air quality analyses (OEHHA, 2015). 
SCAQMD published the CEQA Air Quality Handbook in November 1993 to assist lead agencies, as 
well as consultants, project proponents, and other interested parties, in evaluating potential air quality 
impacts of projects proposed in the region. The SCAQMD CEQA Handbook does not recommend 
analysis of toxic air contaminants (TACs) from short-term construction activities. 

 
SCAQMD recommends that health risk assessments (HRAs) be conducted for substantial individual 
sources of DPM (e.g. truck stops and warehouse distribution facilities, ship hoteling at ports, and train 
idling) and has provided guidance for analyzing mobile source diesel emissions. Based on this guidance, 
the Project would not include these types of land uses and is not considered to be a substantial source of 
DPM warranting a refined HRA (SCAQMD, 2002). 

 
The Appellant Letter also misrepresents the Office of Environmental Health Hazards Assessment 
(OEHHA) requirements under AB 2588, the Air Toxic Hot Spots Program. AB 2588 only applies to 
“facilities” as defined in Health and Safety Code Section 44322(a), which the state has determined 
applies to industrial facilities requiring operational air permits that use, manufacture, formulate, or 
release certain listed hazardous substances. Covered facilities do not include residential or mixed-use 
residential developments, which are not regulated under the Toxic Hot Spots Program.  

 
The OEHHA Guidelines assess cancer risks over 30-year exposures. They do not mandate analysis for 
“short-term” projects even under the Toxic Hot Spots Program, and thus the OEHHA Guidelines do not 
apply here, where Project DPM emissions affecting the area surrounding the Project Site would occur 
during a few months of construction activities as part of the Project. Rather, the information regarding 
“short term” cancer exposures is provided to assist local air districts when they make permitting 
decisions for projects requiring AQMD permits related to shorter-term exposures, noting also that “there 
is considerable uncertainty in trying to evaluate the cancer risk from projects that will only last a small 
fraction of a lifetime.” 

 
SCAQMD only requires quantitative HRAs to be prepared for substantial mobile sources of DPM 
emissions, including truck stops and warehouse distribution facilities, ship hotelling at ports, and train 
idling, as stated above. SCAQMD’s AB 2588 Supplemental Guidelines for Preparing Risk Assessments 
for the Air Toxics Hot Spots Information and Assessment Act only applies to permitted industrial 
facilities and does not address so called “short term” projects. SCAQMD Rule 1402, which implements 
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the Toxic Hot Spots Program in the region, only applies to facilities with one or more AQMD permits 
to operate, which the Project is not required to obtain, and also does not require analysis of short-term 
TAC or DPM emissions. Thus, the comment’s assertion that a quantitative HRA is required for the 
Project is incorrect, as no agency has recognized infill mixed-use residential development as a significant 
source of toxic air emissions requiring quantitative HRAs. As Project construction activities would vary 
throughout the site and would be short-term during only one brief portion of onsite construction 
activities, stationary source rules would not be appropriate for assessing impacts associated with DPM 
and an HRA is not required. 
 
APPEAL POINT 19: 
 
Indoor Air Quality: The appellant references a determination on the project made by Certified 
Industrial Hygienist, Francis Offermann, stating that the project will expose residents to significant 
impacts related to indoor air quality, particularly from “emissions of the cancer-causing chemical 
formaldehyde.” The appellant adds that many composite wood products used in building materials and 
furnishings commonly found in urban development contain formaldehyde-based glues which off-gas 
formaldehyde over time – a carcinogen. The appellant states that future residents will be exposed to a 
cancer risk from formaldehyde of approximately 120 per million, assuming all materials are complaint 
with the California Air Resources Board (CARB) formaldehyde airborne toxics control  measure, 
which exceeds the South Coast Air Quality Management District (SCAQMD) CEQA significant 
threshold for airborne cancer risk of 10 per million. 
 
APPLICANT RESPONSE: 
 
Previously, SAFER raised this appeal point citing the same formaldehyde study in their unsuccessful 
appeal of the Class 32 Categorical Exemption prepared for the 975 Manhattan Project earlier in 2023 
(CAJA Environmental Services LLC, 2023). The following responses were prepared to respond to the 
975 Manhattan Project appeal, and also apply to this project: 

 
The arguments in the Appeal relating only to alleged air quality impacts from formaldehyde gas are 
substantively meritless for the following reasons: 
 

 The Appeal ignores the substantial evidence in record supporting the conclusion that the Project 
would result in less than significant operational air quality impacts. The CE analyzes the Project’s 
potential to cause significant operational air quality impacts from area, energy and mobile sources, 
concluding such impacts would be less than significant based on modeling of potential Project 
impacts using the state’s CalEEMod computer model. As ruled in the 2004 California Court Case 
Defend the Bay v. City of Irvine, an opponent challenging a City’s factual determinations in support 
of a statutory exemption “must lay out the evidence favorable to the other side and show why it is 
lacking. Failure to do so is fatal.” Here, the Appeal makes no attempt to discuss the substantial 
evidence in support of the CE, much less lay that evidence out and show why its lacking. For this 
reason alone, the Appeal fails to meet its burden to show any error in the CEQA analysis performed 
for the Project supporting the adoption of the CE. 
 

 The analysis of alleged formaldehyde impacts from the Project relies on speculation and a generic, 
non-project specific analysis regarding alleged furniture and materials that would be utilized by the 
Project. In particular, the Appeal speculates without evidence that the Project would utilize unspecified 
“composite wood products” indoors. The Appeal’s arguments with respect to alleged formaldehyde 
impacts are invalid for this reason, alone, because speculation is not substantial evidence under CEQA. 
 

 Moreover, the Appeal’s purported indoor air quality analysis here is not a CEQA analysis, but instead 
relies on an invented “threshold” not adopted by the City or South Coast Air Quality Management 
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District (SCAQMD) to assess alleged impacts on indoor air quality. However, the operational air 
quality technical analysis performed for the Project in the CE is fully compliant with CEQA in its focus 
on regional and localized impacts from emissions of criteria pollutants and other relevant air quality 
concerns. In light of CEQA’s general focus on projects’ potential impacts on the human environment 
in general and not future project users (see the 2015 California Court Case California Building Industry 
Association v. Bay Area Air Quality Management District) the State’s CEQA Guidelines focus CEQA-
compliant air quality impacts analyses on the impacts a project would have on outdoor air quality, 
directing air quality analyses to address whether a project would conflict with or obstruct 
implementation of the applicable air quality plan, contribute to an existing regional or local air quality 
violation, or result in a cumulatively considerable increase in a criteria pollutant for which the region 
is in non-attainment, among other similar relevant factors. Indoor air quality is not regulated by the 
applicable air quality plan, the SCAQMD’s 2016 Air Quality Management Plan (AQMP), and indoor 
air quality analysis is not required by CEQA Guidelines, Appendix G. 
 

 Indoor air quality in California is not regulated by the state through CEQA, but through the state’s 
implementation of the California Green Building Standards Code (CALGreen Code). The CALGreen 
Code is applicable to new commercial and industrial buildings and is designed to promote 
“environmentally responsible, cost-effective, healthier places to live and work.” “CALGreen includes 
both required measures and voluntary measures, a number of which help assure healthful indoor air 
quality, such as those addressing chemical emissions from composite wood products, carpets, 
resilient flooring materials, paints, adhesives, sealants, and insulation, and also ventilation.” More 
specifically, Section 4.5, Environmental Quality, of the CALGreen Code provides mandatory 
residential measures to reduce the quantity of air contaminants that are odorous, irritating and/or 
harmful to the comfort and wellbeing of a building’s installers, occupants and neighbors. It includes 
VOC limits for paints, coatings, adhesives, adhesive bonding primers, sealants, sealant primers, and 
caulk. Section 4.504.3, Carpet Systems, of the CALGreen Code establishes product requirements to 
meet one of the following:  
 

o Carpet and Rug Institute’s Green Label Plus Program; 
o California Department of Public Health, “Standard Method for the Testing and Evaluation of 

Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers,” 
Version 1.1; 

o NSF/ANSI 140 at the Gold Level; 
o Scientific Certifications Systems Indoor Advantage Gold.  

 
Furthermore, Section 4.504.5, Composite Wood Products, of the CALGreen Code establishes limits 
for formaldehyde as specified in ARBS’s Air Toxics Control Measure for Composite Wood (e.g., 
particle board). These measures have been established through the CALGreen Code and are designed 
to reduce the quantity of air contaminants to safe and acceptable levels. 
 

 Another measure the state has taken to address the issue of formaldehyde in particular is CARB’s 
ATCM (Airborne Toxic Control Measure to Reduce Formaldehyde Emissions from Composite Wood 
Products). The purpose of this measure is to “reduce formaldehyde emissions from composite wood 
products, and finished goods that contain composite wood products, that are sold, offered for sale, 
supplied, used, or manufactured for sale in California. The composite wood products covered by this 
regulation are hardwood plywood, particleboard, and medium density fiberboard.” The measure 
applies to manufacturers, distributors, importers, fabricators (that use such materials to make other 
goods), retailers, and third party certifiers who manufacture, offer for sale or supply these goods in 
California. The control measure assures that all building materials and furnishings manufactured, 
distributed, imported and used in new construction in California meet concentrations determined by 
the state to assure healthful indoor air quality. According to CARB, from a public health standpoint, 
the Composite Wood Products Regulation’s emission standards are set at levels intended to protect 
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public health. The CWP Regulation, adopted in 2007, established two phases of emissions standards: 
an initial Phase 1, and later, a more stringent Phase 2 that requires all finished goods, such as flooring, 
destined for sale or use in California to be made using complying composite wood products. As of 
January 2014, only Phase 2 products are legal for sale in California. Thus, all new wood products 
installed in the Project would comply with the more stringent Phase 2 requirements. Accordingly, the 
state of California has addressed the issue of indoor air quality related to formaldehyde through 
regulation – the issue is not addressed by the state through CEQA. 

 
APPEAL POINT 20: 
 
The appellant claims that the City has failed to present sufficient evidence showing that the Project 
will not have significant noise impacts, precluding reliance on the Class 32 Exemption. The appellant 
claims that the Exemption's noise analysis does not include references to support the assumed 
reductions in noise levels that can be achieved by using barriers and mufflers during construction. 
 
APPLICANT RESPONSE: 
 
The project will be subject to Regulatory Compliance Measure RC-NO-1 (Demolition, Grading, and 
Construction Activities), which states that the project shall comply with the City of Los Angeles Noise 
Ordinance and any subsequent ordinances, which prohibit the emission or creation of noise beyond 
certain levels at adjacent uses unless technically infeasible. Attached to this letter are specification sheets 
representative of the types of mufflers and barriers necessary to comply with the regulatory compliance 
measure listed above. 
 
APPEAL POINT 21: 

 
Density bonuses, incentives, waivers of development standards not supported by the California 
Government Code or Los Angeles Municipal Code. 

  
APPLICANT RESPONSE: 
 

California Government Code §§65915 – 65918 allows a developer to increase density on a property 
above the maximum set under a jurisdiction’s General Plan land use plan. In exchange for the increased 
density, a certain number of the new affordable dwelling units must be reserved at below market rate 
rents. Qualifying applicants can also receive reductions in required development standards. 
 
In the City of Los Angeles, Density Bonus increases, incentives, and waivers of development standards 
are regulated by Los Angeles Municipal Code (LAMC) 12.22. A.25. Per LAMC 12.22 A.25(g)(3), the 
CPC decision on Off-Menu Incentives and Waivers of Development Standards are final. Therefore, 
the decision to approve those Incentives and Waivers are not subject to appeal. 

  
The City is required to grant concessions and incentives to qualifying projects unless the City makes a 
finding supported by substantial evidence that: (1) the concession or incentive does not result in 
identifiable and actual cost reductions, or (ii) the concession or incentive would have a specific, adverse 
impact upon public health and safety or the physical environment  or any real property that is listed in 
the California Register of Historical Resources and for which there is no feasible method to 
satisfactorily mitigate or avoid the specific, adverse impact without rendering the development 
unaffordable to low-income and moderate-income households. 

 
As stated above, the CPC decision related to the Off-Menu Density Bonus Incentives and Waiver of 
Development Standards are not appealable. The CPC’s decision letter contains the necessary findings 
to support the issuance of the On-Menu density bonus incentives. Applicable law provides that the City 
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shall grant concessions and incentives unless the City makes a finding supported by substantial 
evidence that: (i) the concession or incentive does not result in identifiable and actual cost reductions, 
or (ii) the concession or incentive would have a specific, adverse impact, as defined in paragraph (2) 
of subdivision (d) of Section 65589.5, upon public health and safety or the physical environment or on 
any real property that is listed in the California Register of Historical Resources and for which there is 
no feasible method to satisfactorily mitigate or avoid the specific, adverse impact without rendering 
the development unaffordable to low-income and moderate-income households. The Appellants have 
failed to provide any substantial evidence that would support either of these findings. 

 
The CPC decision letter found that there was no evidence in the record that the requested concessions 
and incentives do not result in affordable housing cost reductions. The CPC found that the increased 
floor area and lot area would allow the Applicant to construct additional market rate dwelling units to 
offset the cost of the Project’s affordable dwelling units. The cost to construct affordable dwelling 
units is the same as the cost to construct market rate units. The return on the cost for affordable 
dwelling units, however, is not the same. Accordingly, the incentives sought are needed to offset the 
cost of the affordable units.  

 
The CPC decision letter also found there was no evidence in the record that the Project would have a 
specific, adverse impact, on public health and safety or the physical environment or any real property 
list in the California Register of Historic Resources. Construction of the Project to replace a surface 
parking lot will not impact public health. Appellants have not submitted any substantial evidence to 
the contrary to rebut these findings. 

  
APPEAL POINT 22: 

 
An exception to CE applies due to unusual circumstances: building is taller than other buildings in area, 
in a liquefaction zone, and will have outdoor balconies that can generate additional air and noise 
pollution. 
  
APPLICANT RESPONSE: 
 
The project has a Geotechnical Investigation Report written by Geocon West, Inc. on June 23, 2022 and 
approved by the City of Los Angeles Department of Building and Safety as documents in a Geology and 
Soils Report Approval Letter issued on July 28, 2022. Appellants do not provide substantial evidence to 
support that project geotechnical reports are inadequate or that the conclusions are flawed. Both the 
Geotechnical Investigation Report written by Geocon West, Inc. and the Geology and Soils Report 
Approval Letter issued by the City’s Department of Building and Safety are attached. 
  
The City of Los Angeles regulates noise through its noise ordinance contained in LAMC 111.03 which 
states that, in residential zones like the one characterizing the project site, daytime noise levels (7:00 
a.m. to 10:00 p.m.) and nighttime noise levels (10:00 p.m. to 7:00 am) shall not impact the ambient noise 
levels of the surrounding properties by an increase of more than five (5) dB(A). LAMC 111.04 further 
states “the operation or maintenance of any device, instrument, vehicle, or machinery in violation of any 
provision of this chapter, which operation or maintenance causes discomfort or annoyance to reasonable 
persons or which endangers the comfort, repose, health, or peace of residents in the area, shall be deemed 
and is declared to be a public nuisance and may be subject to abatement summarily by a restraining order 
or injunction issued by a court order of competent jurisdiction.” 
 
Operational noise from residential outdoor balconies would be typical of residential development and 
subject to City of Los Angeles Noise Ordinance.  
  
Appellants have failed to provide substantial evidence that any unusual circumstances apply. 
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Date:  September 7, 2022 
 
To:  Susan Jimenez, Administrative Clerk 

Department of City Planning 
 

 
From:  Wes Pringle, Transportation Engineer 

Department of Transportation 
 
Subject: TRANSPORTATION ASSESSMENT FOR THE PROPOSED RESIDENTIAL PROJECT LOCATED 

AT 3601 NORTH MISSION STREET 
 
The Los Angeles Department of Transportation (LADOT) has reviewed the transportation assessment 
prepared by KOA Corporation dated August 23, 2022, for the proposed mixed-use project at 3601 North 
Mission Street.  In compliance with Senate Bill (SB) 743 and the California Environmental Quality Act 

reduction of greenhouse gas emissions, the access to diverse land uses, and the development of multi-
modal networks.  
thresholds established in LA  
 
DISCUSSION AND FINDINGS 
 

A. Project Description 
This affordable housing project proposes to construct a seven-story development with 185 
residential units with a total of 105 vehicular parking spaces and 126 bicycle parking spaces. 
Currently, the project site is a parking lot that is currently used by adjacent businesses. Two 
driveways along Lincoln Park Avenue will accommodate all vehicular accesses. 
plan is illustrated in Attachment A.  The project is expected to be completed by 2025. 
 

B. Freeway Safety Analysis 
Per the Interim Guidance for Freeway Safety Analysis memorandum issued by LADOT on May 1, 

to lengthen a foreca
 

 
The evaluation identified the number of project trips expected to be added to nearby freeway 
off-ramps serving the project site.  It was determined that project traffic at any freeway off-
ramp will not exceed 25 peak hour trips.  Therefore, a freeway ramp analysis is not required. 
 

C. CEQA Screening Threshold 
Prior to accounting for trip reductions resulting from the application of Transportation Demand 
Management (TDM) Strategies, a trip generation analysis was conducted to determine if the 
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project would exceed the net 250 daily vehicle trips screening threshold.  Using the City of Los 
Angeles VMT Calculator tool, which draws upon trip rate estimates published in the Institute of 
Transportation Engineers (ITE) Trip Generation Manual, 11th Edition, as well as applying trip 
generation adjustments when applicable, based on sociodemographic data and the built 

does 
exceed the net 250 daily vehicle trips threshold.  Therefore, VMT analysis is required. A copy of 
the VMT Calculator summary report is provided in Attachment B. 

  
Additionally, the analysis included further discussion of the transportation impact thresholds:  

  T-1 Conflicting with plans, programs, ordinances, or policies 
  T-2.1 Causing substantial vehicle miles traveled 

  T-3 Substantially increasing hazards due to a geometric design feature or incompatible use. 
 
The assessment determined that the project would not have a significant transportation impact 
under Thresholds T-1 and T-3.  A p -2.1 is determined by using 
the VMT calculator. A copy of the VMT Calculator summary report is provided in Attachment B. 
 

D. Transportation Impacts 

CEQA Guidelines, the City of Los Angeles adopted VMT as criteria in determining transportation 
impacts under CEQA. The LADOT TAG provide instructions on preparing transportation 
assessments for land use proposals and defines the significant impact thresholds. The LADOT  
 
VMT Calculator tool measures project impact in terms of Household VMT per Capita, and Work 
VMT per Employee. LADOT identified distinct thresholds for significant VMT impacts for each of 
the seven APC areas in the city. For the Central APC area, in which the project is located, the 
following threshold has been established for Household VMT (this project does not have a Work 
VMT):  
 
- Household VMT per Capita: 6.0  
 
The project proposes to incorporate the following TDM (Transportation Demand Management) 
strategies as part of the project features: 
 

 Reduced parking supply: Proposed 105 Vs. 192 per LAMC (a reduction of 87) 
 Bicycle Parking: Proposed 126 per LAMC 

 
With the application of these TDM measures, the proposed project is projected to 
have a Household VMT impact of 5.6. Therefore, it is concluded that the implementation of the 
project would result in no significant VMT impact. A copy of the VMT Calculator summary report 
is provided in Attachment B. 
 

E. Access and Circulation  
 During the 
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stressed that lead agencies can continue to apply traditional operational analysis requirements 
to inform land-use decisions provided that such analyses were outside of the CEQA process.  The 
authority for requiring non-CEQA transportation analysis and requiring improvements to 

authority as established in Section 16.05 of the Los Angeles Municipal Code (LAMC).  Therefore, 
LA
to determine if any access enhancements, transit amenities, intersection improvements, traffic 
signal upgrades, neighborhood traffic calming, or other improvements are needed.  In 

development will not likely result in adverse circulation conditions at several locations.  LADOT 
has reviewed this analysis and determined that it adequately discloses operational concerns.  A 
copy of the circulation analysis table that summarizes these potential deficiencies is provided as 
Attachment C to this report. 

 
PROJECT REQUIREMENTS 
 
Non-CEQA-Related Requirements and Considerations 
To comply with transportation and mobility goals and provisions of adopted City plans and ordinances, 
the applicant should be required to implement the following: 
 
1. Parking Requirements 

The project will provide a total of 105 vehicular parking spaces and 126 bicycle parking spaces. 
The applicant should check with the Departments of Building and Safety and City Planning on 
the number of parking spaces required for this project. 

 
2. Highway Dedication and Street Widening Requirements 

Per the Mobility Element of the General Plan, Lincoln Park Avenue is designated as a collector 
street, which would require a 20-foot half-width roadway within a 33-foot half-width right-of-
way.  Mission Road is designated Boulevard II, which would require a 40-foot half-width 
roadway within a 55-foot half-width right-of-way.  Barbee Street is designated as a Local Street, 
which would require an 18-foot half-width roadway within a 30-foot half-width right-of-way.  

determine if there are any other applicable highway dedication, street widening and/or sidewalk 
requirements for this project. 

 
3. Project Access and Circulation 

The conceptual site plan for the project (see Attachment A) is acceptable to LADOT.   
The review of this study does not constitute approval of the dimensions for any new proposed 
driveway.  Review and approval of the driveway should be coordinated with LA
Planning Coordination Section (201 North Figueroa Street, 5th Floor, Room 550, at 213-482-
7024).  In order to minimize and prevent last-minute building design changes, the applicant 
should contact LADOT for driveway width and internal circulation requirements prior to the 
commencement of building or parking layout design.  The applicant should check with City 

 
 

4. Worksite Traffic Control Requirements 
LADOT recommends that a construction work site traffic control plan be submitted to LA
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Citywide Temporary Traffic Control Section or Permit Plan Review Section for review and 
approval prior to the start of any construction work.  Refer to 
http://ladot.lacity.org/businesses/temporary-traffic-control-plans to determine which section to 
coordinate review of the work site traffic control plan.  The plan should show the location of any 
roadway or sidewalk closures, traffic detours, haul routes, hours of operation, protective 
devices, warning signs and access to abutting properties.  LADOT also recommends that all 
construction related truck traffic be restricted to off-peak hours to the extent feasible. 
 

5. TDM Ordinance Requirements  
The TDM Ordinance (LAMC 12.26 J) is currently being updated.  The updated ordinance, which is 

ill: 
 
 Expand the reach and application of TDM strategies to more land uses and 

neighborhoods, 
 Rely on a broader range of strategies that can be updated to keep pace with technology, 

and 
 Provide flexibility for developments and communities to choose strategies that work 

best for their neighborhood context. 
 
Although not yet adopted, LADOT recommends that the applicant be subject to the terms of the 
proposed TDM Ordinance update expected in the future.  The updated ordinance is expected to 
be completed prior to the anticipated construction of this project, if approved. 
 

6. Development Review Fees 
 Section 19.15 of the LAMC identifies specific fees for traffic study review, condition clearance, 

and permit issuance.  The applicant shall comply with any applicable fees per this ordinance. 
 

If you have any questions, please contact Russell Hasan at (213) 972-7024. 
 
Attachments  
 
J:\Letters\2022\CEN22-53930_3601 M Mission St.docx 
 
c: Emma Howard, Council District 14 
 Hokchi Chiu, Central District, BOE 
 Kaylinn Pell, Central District, DOT 
 Taimour Tanavoli, Case Management Office, DOT 
 Hilary Mau, KOA Corp.  
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POLICY BRIEF INSTITUTE OF TRANSPORTATION STUDIES

Bundled Parking and Travel Behavior 
Miriam Pinski 

Research Topic 

Driving has a host of known negative consequences, including traffic 
congestion and pollution, that planners and policymakers often 
aim to mitigate by encouraging people to use alternative modes of 
transportation or through disincentives such as gas taxes and tolls. 
The housing practice of “bundled parking” does the opposite, actively 
encouraging driving by including the cost of a parking space in the rent or 
sales price of a unit and presenting it as “free.” 

Bundled parking obscures the true cost of vehicle ownership and use and 
makes driving much easier by reducing the time and energy associated 
with finding a place to park. A previous UCLA study confirmed that 
bundled parking has a positive relationship with owning a car. Does it also 
make people more likely to drive or less likely to use other modes of 
transportation? 

Study 

The 2013 American Housing Survey, a nationwide survey of housing 
units which includes both unit characteristics and household travel 
behavior, provided the primary data used for this study. The researcher 
used gas expenditure as a proxy to measure how much people use their 
vehicles, and conducted numerous regressions to see whether bundled 
parking affects resident driving. 

Regression analyses tested for two relationships: 

• Is bundled parking associated with how often a household drives? 

• Does bundled parking affect whether a household uses alternative 
modes of transit (and with what frequency)? 

Main Findings 

• After controlling for differences in socioeconomic and built 
environment characteristics, bundled parking is associated with a 

percent increase in vehicle miles traveled. 

• Annually, households with bundled parking drive approximately 3,800 
more miles, spend nearly $580 more on gasoline, and emit 1.4 more 
metric tons of carbon dioxide than households with unbundled 
parking. 

KEY TAKEAWAYS 

• Bundled parking is 
negatively correlated with 
transit use, and households 
with unbundled parking are 
significantly more likely to 
be frequent transit users. 

• Even after controlling for 
factors such as vehicle 
ownership and built 
environment characteristics, 
households with bundled 
parking drive 27 percent 
more than households 
without bundled parking. 

• Zoning and building code 
regulations that require 
developers to provide 
bundled residential parking 
encourage driving and 
discourage transit ridership. 
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Figure 1. Impact on vehicle-miles traveled 

Main Findings (continued) 

• Bundled parking is negatively correlated to transit 
use. Households with unbundled parking are 
significantly more likely to be frequent transit users. 

Conclusion/Recommendations 

• When parking is included in the cost of housing, 
households are disincentivized from using transit. 

• Obscuring the cost of parking by including it in 
the cost of housing encourages people to drive 
significantly more. By unbundling parking, the cost 
of vehicle ownership would be made explicit, and 
many households may be more likely to forgo that 
expense and use other modes. 

• Policymakers concerned with climate change, as 
well as falling transit ridership, must consider the 
consequences that parking requirements have on 
travel behavior. 

For More Information 

Manville, M. (2017). Bundled parking and vehicle ownership: Evidence from the American Housing Survey. Journal of  Transport and Land Use, 10(1). 
https://doi.org/10.5198/jtlu.2016.730 

Pinski, M. (2018). Does bundled parking influence travel behavior? (Masters capstone, UCLA) Retrieved from https://drive.google.com/file/d/1UVfIxux 
zp4URobIEFMOT2DbhP6WQytOx/view 

Research presented in this policy brief was made possible through funding received by 
the University of California Institute of Transportation Studies (UC ITS) from the State of 
California via the Public Transportation Account and the Road Repair and Accountability 
Act of 2017 (Senate Bill 1). The UC ITS is a network of faculty, research and administrative 
staff, and students dedicated to advancing the state of the art in transportation engineering, 
planning, and policy for the people of California. Established by the Legislature in 1947, UC 
ITS has branches at UC Berkeley, UC Davis, UC Irvine, and UCLA. 

Project ID UC-ITS-2018-37 |  DOI: 10.7922/G2251GD6 
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

Protected Tree Report

1. Tree Expert: Stephanie Reed, Landscape Architect 6086, ISA Certified Arborist
WE-11453A, 4572 Via Marina #105, Marina del Rey, CA 90292. phone:(424)385-8721.
email: stephanie@upla.studio

2. PTR Prepared by:  Stephanie Reed
3. Prepared for:  KSA Design Studio, 6150 Washington Blvd, Culver City, CA 90232. phone:

310-574-4460. email: a.stinson@ksa-la.com
4. Site Address and description: 3601 Mission Road, Los Angeles, CA 90031. APN:

5211-009-015.  The site is currently a paved commercial parking lot.
5. Date Prepared: 09-13-2022
6. Date of Field Survey: 06-30-2022
7. PTR Purpose: KSA Design Studio contacted the arborist with requirements for the city of

Los Angeles for a protected tree report (PTR) for land development purposes. This report
is being prepared in accordance with the City of Los Angeles Protected Tree Ordinance
No. 186873.

8. Table of Contents [Listed Below]
9. Project Description and Background: Developer plans to remove all existing structures,

grade and develop a multi-story, multi-unit residential structure.
10. Square footage of Entire Property: 50,656 SF. Square footage of proposed structure:

152,000 SF

Table of contents:
11. Field Observations Page 2
12. Findings Page 3
13. Recommendations Page 4
14. Trees tagged and numbered Page 4
15. Mitigation Page 4
16. Protected Tree Construction Impact Guidelines Page 4
17. Matrix summarizing observations (protected trees) Page 4
18. Proposed protected tree removals Page 4
19. Proposed protected trees remaining Page 4
20. Color Photos of protected Trees Page 4
21. Topo map with trees plotted Page 5
22. Landscape Plan Page 6
23. Current Licenses and certificates Page 7
24. Other information Page 8
25. Arborist’s opinion whether naturally occurring Page 10
26. Pictures of Protective fencing Page 10
27. Reason for removal Page 10

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

11. Field Observations:

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

12. Findings:
The definition of Protected Tree in Section 17.02 of the Los Angeles Municipal Code reads as
follows:

Protected Tree or Shrub (Amended by Ord. No. 186,873, Eff. 2/4/21.) – Any of the following
Southern California indigenous tree species, which measure four inches or more in cumulative
diameter, four and one-half feet above the ground level at the base of the tree, or any of the
following Southern California indigenous shrub species, which measure four inches or more in
cumulative diameter, four and one-half feet above the ground level at the base of the shrub:

Protected Trees:

(a)   Oak tree including Valley Oak (Quercus lobata) and California Live Oak (Quercus agrifolia),
or any other tree of the oak genus indigenous to Southern California but excluding the Scrub
Oak (Quercus berberidifolia).

(b)   Southern California Black Walnut (Juglans californica).

(c)   Western Sycamore (Platanus racemosa).

(d)   California Bay (Umellularia californica).

Protected Shrubs:

(a)   Mexican Elderberry (Sambucus mexicana).

(b)   Toyon (Heteromeles arbutifoiia).

The definition shall not include any tree or shrub grown or held for sale by a licensed
nursery, or trees planted or grown as part of a tree planting program.

There are 5 Sycamore trees grown from nursery stock on sites that are not protected by the Los
Angeles Tree Protection Ordinance and will be impacted by construction.

There are several trees on abutting property that are not protected by the Los Angeles Tree
Protection Ordinance and will be impacted by construction.

There are several street trees in the right-of way that are not protected by the Los Angeles Tree
Protection Ordinance and will be impacted by construction.

Previous development plans and historic photos of the site show evidence that the Sycamore
trees are not naturally occurring. See item 24. Other information for Demolition plan, landscape
plan, and historic site photos.

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

13. Recommendations:
There are no trees on site that are protected by the Los Angeles Tree Protection Ordinance and
will be impacted by construction.

14. Trees tagged and numbered:
No trees have been tagged, however all have been assigned numbers and identified in this
report.

15. Mitigation:
There are no protected trees on site, and no mitigation is required.

16. Protected Tree Construction Impact Guidelines:
There are no trees on site that are protected by the Los Angeles Tree Protection Ordinance and
will be impacted by construction.

17.Matrix summarizing observations (protected trees)
Total number of protected trees on map: 0
Total Number of Declining or dead protected trees: 0
Total number of protected trees to be impacted by construction within dripline: 0
Total number of protected trees not dead, not removed or impacted: 0

18.Proposed protected tree removals

Tree
Number

Species Height DBH Spread Condition Suggested
Treatment

Rating Other

none

19. Proposed protected trees remaining

Tree
Number

Species Height DBH Spread Condition Suggested
Treatment

Rating Other

none

20. Color Photos of Protected Trees.
There are no trees on site that are protected by the Los Angeles Tree Protection Ordinance and
will be impacted by construction.

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

21. Topo map with trees plotted
There are no trees on site that are protected by the Los Angeles Tree Protection Ordinance and
will be impacted by construction.

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

22. Landscape Plan
There are no replacement trees or other mitigation required.

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

23. Current Licenses and certificates

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

24. Other information
The geotechnical report, submitted separately,  shows that the site was previously developed
on compacted backfill. The structural engineer has required that the building footprint will need
to be over-excavated by 5 feet in addition to the 3 feet for the foundation.

Please review the following documents as evidence that the Sycamore trees are not naturally
occurring:

A. Demolition plan from 1989 showing that there were buildings at the exact location of
the Sycamores. In other words, the trees could not have existed there before that time.

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

B. Site photos taken by the previous owner in July 1999, before they renovated the site,
clearly showing that the yard area in question did not have the sycamores at that time.

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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SEPTEMBER 13, 2022
PROTECTED TREE REPORT

FOR PROJECT AT 3601 MISSION ROAD
LOS ANGELES, CALIFORNIA 90031

C. Previous Owner's Landscaping plans from July 7, 2000 - this was a part of the renovation
drawings set when Cri-Help converted the entire site for their use - which clearly
indicate that they planted 9, 15 Gallons CA Sycamores in the exact location the existing
Sycamores are located.The highlighted areas pertain to the Sycamores. As we know, only
5 tree currently exist there, but we can't really tell if the other 4 were previously
removed or didn't grow by themselves.

25. Arborist’s opinion whether naturally occurring
It is the arborist’s opinion that the Sycamore trees have been planted by nursery stock and as
such are not protected by the Los Angeles Tree Protection Ordinance.

26. Pictures of Protective fencing
There are no trees on site that are protected by the Los Angeles Tree Protection Ordinance and
will be impacted by construction.

27. Reason for Removal:
There are no trees on site that are protected by the Los Angeles Tree Protection Ordinance and
will be impacted by construction.

4572 Via Marina, #105, Marina del Rey, CA 90292     p: (424) 385-8721 w: upla.studio   e: stephanie@upla.studio
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City of Los Angeles
Department of City Planning

9/10/2023
PARCEL PROFILE REPORT

Address/Legal Information
PIN Number 136-5A225 189
Lot/Parcel Area (Calculated) 5,551.5 (sq ft)
Thomas Brothers Grid PAGE 635 - GRID B1
Assessor Parcel No. (APN) 5211009015
Tract PARK TRACT
Map Reference M R 6-434/435
Block J
Lot FR 6
Arb (Lot Cut Reference) None
Map Sheet 136-5A225
Jurisdictional Information
Community Plan Area Northeast Los Angeles
Area Planning Commission East Los Angeles
Neighborhood Council Lincoln Heights
Council District CD 14 - Kevin de León
Census Tract # 1991.20
LADBS District Office Los Angeles Metro
Permitting and Zoning Compliance Information
Administrative Review None
Planning and Zoning Information
Special Notes None
Zoning R3-1
Zoning Information (ZI) ZI-2129 State Enterprise Zone: East Los Angeles

ZI-2512 Housing Element Inventory of Sites
General Plan Land Use Medium Residential
General Plan Note(s) Yes
Hillside Area (Zoning Code) No
Specific Plan Area None
     Subarea None
     Special Land Use / Zoning None
Historic Preservation Review No
Historic Preservation Overlay Zone None
Other Historic Designations None
Other Historic Survey Information None
Mills Act Contract None
CDO: Community Design Overlay None
CPIO: Community Plan Imp. Overlay None
     Subarea None
CUGU: Clean Up-Green Up None
HCR: Hillside Construction Regulation No
NSO: Neighborhood Stabilization Overlay No
POD: Pedestrian Oriented Districts None
RBP: Restaurant Beverage Program Eligible
Area

None

RFA: Residential Floor Area District None
RIO: River Implementation Overlay No
SN: Sign District No

PROPERTY ADDRESSES
2010 N LINCOLN PARK AVE
3601 N MISSION ROAD

ZIP CODES
90031

RECENT ACTIVITY
None

CASE NUMBERS
CPC-2022-6189-CU-DB-ZAA-SPR-
HCA
CPC-1989-177
CPC-1986-826-GPC
ORD-172316
ORD-166216-SA3978
ORD-129279
ZA-1995-460-ZV
ZA-1989-751-PAD
BZA-1995-5737-ZV
ENV-2022-6190-EAF
ENV-2013-3392-CE
PKG-3011-A
AFF-11994

This report is subject to the terms and conditions as set forth on the website.  For more details, please refer to the terms and conditions at zimas.lacity.org
(*) - APN Area is provided "as is" from the Los Angeles County's Public Works, Flood Control, Benefit Assessment.

zimas.lacity.org    |    planning.lacity.org



AB 2334: Very Low VMT Yes
AB 2097: Reduced Parking Areas No
Streetscape No
Adaptive Reuse Incentive Area None
Affordable Housing Linkage Fee
     Residential Market Area Medium
     Non-Residential Market Area Medium
Transit Oriented Communities (TOC) Not Eligible
ED 1 Eligibility Eligible Site
RPA: Redevelopment Project Area None
Central City Parking No
Downtown Parking No
Building Line None
500 Ft School Zone No
500 Ft Park Zone Active: Lincoln Park
Assessor Information
Assessor Parcel No. (APN) 5211009015
APN Area (Co. Public Works)* 1.163 (ac)
Use Code 2700 - Commercial - Parking Lot (Commercial Use Property) - Lots -

Patron or Employee - One Story
Assessed Land Val. $3,290,593
Assessed Improvement Val. $0
Last Owner Change 10/27/2021
Last Sale Amount $13,650,136
Tax Rate Area 4
Deed Ref No. (City Clerk) 9-384

848704
811503
6-280
354587
354568
354567
288882
1857921
1660450
1548354
1264864
1068839

Building 1
     Year Built 2001
     Building Class CX
     Number of Units 0
     Number of Bedrooms 0
     Number of Bathrooms 0
     Building Square Footage 30,000.0 (sq ft)
Building 2 No data for building 2
Building 3 No data for building 3
Building 4 No data for building 4
Building 5 No data for building 5
Rent Stabilization Ordinance (RSO) No [APN: 5211009015]
Additional Information
Airport Hazard None
Coastal Zone None
Santa Monica Mountains Zone No
Farmland Area Not Mapped

This report is subject to the terms and conditions as set forth on the website.  For more details, please refer to the terms and conditions at zimas.lacity.org
(*) - APN Area is provided "as is" from the Los Angeles County's Public Works, Flood Control, Benefit Assessment.

zimas.lacity.org    |    planning.lacity.org

AB 2334: Very Low VMT Yes



Urban Agriculture Incentive Zone YES
Very High Fire Hazard Severity Zone No
Fire District No. 1 No
Flood Zone Outside Flood Zone
Watercourse No
Hazardous Waste / Border Zone Properties No
Methane Hazard Site None
High Wind Velocity Areas No
Special Grading Area (BOE Basic Grid Map A-
13372)

Yes

Wells None
Seismic Hazards
Active Fault Near-Source Zone
     Nearest Fault (Distance in km) Within Fault Zone
     Nearest Fault (Name) Upper Elysian Park
     Region Los Angeles Blind Thrusts
     Fault Type B
     Slip Rate (mm/year) 1.30000000
     Slip Geometry Reverse
     Slip Type Poorly Constrained
     Down Dip Width (km) 13.00000000
     Rupture Top 3.00000000
     Rupture Bottom 13.00000000
     Dip Angle (degrees) 50.00000000
     Maximum Magnitude 6.40000000
Alquist-Priolo Fault Zone No
Landslide No
Liquefaction Yes
Preliminary Fault Rupture Study Area No
Tsunami Inundation Zone No
Economic Development Areas
Business Improvement District None
Hubzone Qualified
Jobs and Economic Development Incentive
Zone (JEDI)

None

Opportunity Zone No
Promise Zone None
State Enterprise Zone EAST LOS ANGELES STATE ENTERPRISE ZONE
Housing
Direct all Inquiries to Los Angeles Housing Department
     Telephone (866) 557-7368
     Website https://housing.lacity.org
Rent Stabilization Ordinance (RSO) No [APN: 5211009015]
Ellis Act Property No
AB 1482: Tenant Protection Act No
Housing Crisis Act Replacement Review Yes
Housing Element Sites
     HE Replacement Required Yes
     SB 166 Units 0.01 Units, Lower
Housing Use within Prior 5 Years No
Public Safety
Police Information
     Bureau Central
          Division / Station Hollenbeck
               Reporting District 424

This report is subject to the terms and conditions as set forth on the website.  For more details, please refer to the terms and conditions at zimas.lacity.org
(*) - APN Area is provided "as is" from the Los Angeles County's Public Works, Flood Control, Benefit Assessment.

zimas.lacity.org    |    planning.lacity.org



Fire Information
     Bureau Central
          Battallion 2
               District / Fire Station 1
     Red Flag Restricted Parking No

This report is subject to the terms and conditions as set forth on the website.  For more details, please refer to the terms and conditions at zimas.lacity.org
(*) - APN Area is provided "as is" from the Los Angeles County's Public Works, Flood Control, Benefit Assessment.

zimas.lacity.org    |    planning.lacity.org



CASE SUMMARIES
Note: Information for case summaries is retrieved from the Planning Department's Plan Case Tracking System (PCTS) database.
Case Number: CPC-2022-6189-CU-DB-ZAA-SPR-HCA
Required Action(s): CU-CONDITIONAL USE

DB-DENSITY BONUS
ZAA-AREA,HEIGHT,YARD,AND BLDG LINE ADJMNTS GT 20% (SLIGHT MODIFICATIONS)
SPR-SITE PLAN REVIEW
HCA-HOUSING CRISIS ACT

Project Descriptions(s): PURSUANT TO LAMC 12.24 U.26 AND 16.05, A CONDITIONAL USE PERMIT AND SITE PLAN REVIEW TO INCREASE A DENSITY
BONUS OVER 35% (PERMITTED BY LAMC 12.22 A.25) TO CONSTRUCT 184 UNITS (INC. 47 VERY LOW INCOME) WITH:
ON-MENU OF INCENTIVES (12.22 A 25) TO PERMIT A 20 PERCENT REDUCTION IN REQUIRED OPEN SPACE TO ALLOW THE
PROVISION OF 15,820 SF IN LIEU OF THE18,525 SF REQUIRED TO PURSUANT TO LAMC 12.21 G. 2.;  PERMIT THE AREA OF
LAND REQUIRED TO BE DEDICATED FOR STREET OR ALLEY PURPOSES TO BE INCLUDED AS LOT AREA FOR THE
PURPOSES OF CALCULATING THE MAXIMUM DENSITY PERMITTED BY THE R3 ZONE. 
OFF-MENU INCENTIVES: PERMIT DECREASE IN RESIDENTIAL AUTOMOBILE PARKING TO ALLOW THE PROVISION OF 103
PARKING SPACES, WITH 18 IN TANDEM, IN LIEU OF THE 215 PARKING SPACES REQUIRED PURSUANT TO LAMC 12.21 A. 4. 

WAIVERS OF DEVELOPMENT STANDARDS:
 PERMIT A 50% DECREASE IN REQUIRED EAST SIDE YARD SETBACKS TO ALLOW A 5-FOOT SIDE YARD SETBACK IN LIEU
OF THE 10 FEET REQUIRED BY THE R3-1 ZONE PURSUANT TO LAMC 12.10 C 2. 
PERMIT A 50% DECREASE IN REQUIRED WEST SIDE YARD SETBACKS TO ALLOW A 5-FOOT SIDE YARD SETBACK IN LIEU
OF THE 10 FEET REQUIRED BY THE R3-1 ZONE PURSUANT TO LAMC 12.10 C 2. 
PERMIT A 41-FOOT INCREASE IN BUILDING HEIGHT TO ALLOW UP TO 86 FEET IN LIEU OF THE MAXIMUM 45 FEET
ALLOWED IN THE R3-1 ZONE PURSUANT TO LAMC 12.21.1. 
PERMIT A 22 PERCENT INCREASE IN THE ALLOWABLE FLOOR AREA RATIO TO ALLOW A FLOOR AREA RATIO OF 3.67:1 IN
LIEU OF THE 3.0:1 FAR PERMITTED IN THE R3-1 ZONE PURSUANT TO LAMC 12.21.1 A 1. 
PERMIT 3 COMPACT PARKING STALLS AND 100 STANDARD STALLS IN LIEU OF THE 1 STANDARD PARKING STALL PER
DWELLING UNIT MINIMUM REQUIRED PURSUANT TO LAMC 12.21 A 5 C. 

PURSUANT TO LAMC 12.28, A ZONING ADMINISTRATORS ADJUSTMENT FOR RELIEF FROM 12.10 C.1 FOR A YARD
ADJUSTMENT FOR A 12’ HIGH FENCE WITHIN THE 15’ FRONT YARD SETBACK IN THE R3-1 ZONE.

Case Number: CPC-1989-177
Required Action(s): Data Not Available
Project Descriptions(s): CONTINUATION OF CPC-89-0177.  SEE GENERAL COMMENTS FOR CONTINUATION.
Case Number: CPC-1986-826-GPC
Required Action(s): GPC-GENERAL PLAN/ZONING CONSISTENCY (AB283)
Project Descriptions(s): GENERAL PLAN/ZONING CONSISTENCY - ZONE CHANGES - HEIGHT DISTRICT CHANGES AND PLAN AMENDMENTS -

VARIOUS LOCATIONS
Case Number: ZA-1995-460-ZV
Required Action(s): ZV-ZONE VARIANCE
Project Descriptions(s): USE VARIANCE FOR AN EXISTING BUILDING FOR ADULT CARE FACILITY FOR AGES 18-59 IN THE R3-1 ZONE.
Case Number: ZA-1989-751-PAD
Required Action(s): PAD-PLAN APPROVAL ONLY FOR A DEEMED-TO-BE-APPROVED CU
Project Descriptions(s): PLAN APPROVAL FOR THE REMOVAL OF TWO EXISTING BUILDINGS AND ADD PARKING SPACES  FOR REMAINING

STRUCTURES IN THE R3-1 ZONE.
Case Number: BZA-1995-5737-ZV
Required Action(s): ZV-ZONE VARIANCE
Project Descriptions(s): USE VARIANCE FOR AN EXISTING BUILDING FOR ADULT CARE FACILITY FOR AGES 18-59 IN THE R3-1 ZONE.
Case Number: ENV-2022-6190-EAF
Required Action(s): EAF-ENVIRONMENTAL ASSESSMENT

This report is subject to the terms and conditions as set forth on the website.  For more details, please refer to the terms and conditions at zimas.lacity.org
(*) - APN Area is provided "as is" from the Los Angeles County's Public Works, Flood Control, Benefit Assessment.

zimas.lacity.org    |    planning.lacity.org



Project Descriptions(s): PURSUANT TO LAMC 12.24 U.26 AND 16.05, A CONDITIONAL USE PERMIT AND SITE PLAN REVIEW TO INCREASE A DENSITY
BONUS OVER 35% (PERMITTED BY LAMC 12.22 A.25) TO CONSTRUCT 184 UNITS (INC. 47 VERY LOW INCOME) WITH:
ON-MENU OF INCENTIVES (12.22 A 25) TO PERMIT A 20 PERCENT REDUCTION IN REQUIRED OPEN SPACE TO ALLOW THE
PROVISION OF 15,820 SF IN LIEU OF THE18,525 SF REQUIRED TO PURSUANT TO LAMC 12.21 G. 2.;  PERMIT THE AREA OF
LAND REQUIRED TO BE DEDICATED FOR STREET OR ALLEY PURPOSES TO BE INCLUDED AS LOT AREA FOR THE
PURPOSES OF CALCULATING THE MAXIMUM DENSITY PERMITTED BY THE R3 ZONE. 
OFF-MENU INCENTIVES: PERMIT DECREASE IN RESIDENTIAL AUTOMOBILE PARKING TO ALLOW THE PROVISION OF 103
PARKING SPACES, WITH 18 IN TANDEM, IN LIEU OF THE 215 PARKING SPACES REQUIRED PURSUANT TO LAMC 12.21 A. 4. 

WAIVERS OF DEVELOPMENT STANDARDS:
 PERMIT A 50% DECREASE IN REQUIRED EAST SIDE YARD SETBACKS TO ALLOW A 5-FOOT SIDE YARD SETBACK IN LIEU
OF THE 10 FEET REQUIRED BY THE R3-1 ZONE PURSUANT TO LAMC 12.10 C 2. 
PERMIT A 50% DECREASE IN REQUIRED WEST SIDE YARD SETBACKS TO ALLOW A 5-FOOT SIDE YARD SETBACK IN LIEU
OF THE 10 FEET REQUIRED BY THE R3-1 ZONE PURSUANT TO LAMC 12.10 C 2. 
PERMIT A 41-FOOT INCREASE IN BUILDING HEIGHT TO ALLOW UP TO 86 FEET IN LIEU OF THE MAXIMUM 45 FEET
ALLOWED IN THE R3-1 ZONE PURSUANT TO LAMC 12.21.1. 
PERMIT A 22 PERCENT INCREASE IN THE ALLOWABLE FLOOR AREA RATIO TO ALLOW A FLOOR AREA RATIO OF 3.67:1 IN
LIEU OF THE 3.0:1 FAR PERMITTED IN THE R3-1 ZONE PURSUANT TO LAMC 12.21.1 A 1. 
PERMIT 3 COMPACT PARKING STALLS AND 100 STANDARD STALLS IN LIEU OF THE 1 STANDARD PARKING STALL PER
DWELLING UNIT MINIMUM REQUIRED PURSUANT TO LAMC 12.21 A 5 C. 

PURSUANT TO LAMC 12.28, A ZONING ADMINISTRATORS ADJUSTMENT FOR RELIEF FROM 12.10 C.1 FOR A YARD
ADJUSTMENT FOR A 12’ HIGH FENCE WITHIN THE 15’ FRONT YARD SETBACK IN THE R3-1 ZONE.

Case Number: ENV-2013-3392-CE
Required Action(s): CE-CATEGORICAL EXEMPTION
Project Descriptions(s): THE PROPOSED ORDINANCE MODIFIES SECTION 22.119 OF THE LOS ANGELES ADMINISTRATIVE CODE TO ALLOW

ORIGINAL ART MURALS ON LOTS DEVELOPED WITH ONLY ONE SINGLE-FAMILY RESIDENTIAL STRUCTURE AND THAT ARE
LOCATED WITHIN COUNCIL DISTRICTS 1, 9, AND 14.

Case Number: PKG-3011-A
Required Action(s): A-PRIVATE STREET MODIFICATIONS (1ST REQUEST)
Project Descriptions(s): Data Not Available

DATA NOT AVAILABLE
ORD-172316
ORD-166216-SA3978
ORD-129279
AFF-11994

This report is subject to the terms and conditions as set forth on the website.  For more details, please refer to the terms and conditions at zimas.lacity.org
(*) - APN Area is provided "as is" from the Los Angeles County's Public Works, Flood Control, Benefit Assessment.

zimas.lacity.org    |    planning.lacity.org
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RESIDENTIAL

Minimum Residential

Very Low / Very Low I Residential

Very Low II Residential

Low / Low I Residential

Low II Residential

Low Medium / Low Medium I Residential

Low Medium II Residential

Medium Residential

High Medium Residential

High Density Residential

Very High Medium Residential

COMMERCIAL

Limited Commercial

Limited Commercial - Mixed Medium Residential

Highway Oriented Commercial

Highway Oriented and Limited Commercial

Highway Oriented Commercial - Mixed Medium Residential

Community Commercial

Community Commercial - Mixed High Residential

Regional Center Commercial

INDUSTRIAL

Commercial Manufacturing

Limited Manufacturing

Light Manufacturing

Heavy Manufacturing

PARKING

PORT OF LOS ANGELES

General / Bulk Cargo - Non Hazardous (Industrial / Commercial)

General / Bulk Cargo - Hazard

Commercial Fishing

Recreation and Commercial

Intermodal Container Transfer Facility Site

LOS ANGELES INTERNATIONAL AIRPORT
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Open Space

Public / Open Space
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Other Public Open Space

Public Facilities

FRAMEWORK
COMMERCIAL

Neighborhood Commercial

General Commercial
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Regional Mixed Commercial

INDUSTRIAL
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P, PB
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Key Takeaways

 » Researchers have long known that building new market-rate housing helps 

stabilize housing prices at the metro area level, but until recently it hasn’t been 

possible to empirically determine the impact of market-rate development on 

buildings in their immediate vicinity. The question of neighborhood-level impacts 

of market-rate development has been hotly debated but under-studied.

 » Taking advantage of improved data sources and methods, researchers in the past 

two years have released six working papers on the impact of new market-rate 

development on neighborhood rents. Five find that market-rate housing makes 

nearby housing more affordable across the income distribution of rental units, 

and one finds mixed results.

 » These findings point to local benefits from market-rate development, but they 

should not be interpreted as an endorsement of market-rate development 

regardless of the project or neighborhood context. Housing production should 

still be prioritized in higher-resource communities where the risk of displacement 

and other potential harms is lower, and complementary policies such as tenant 

protections and direct public investments remain essential. Nonetheless, the 

neighborhood-level benefits of market-rate development are promising and 

indicate an important role for both market and non-market solutions to the 

housing crisis.
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The Effect of Market-Rate Development on 
Neighborhood Rents

There’s a growing debate among housing advocates over 
the neighborhood-level impacts of market-rate housing 
development.

On one side are those who think new market-rate units — unsubsidized homes whose price often 

places them beyond the reach of lower- and middle-income households — make nearby housing 

more affordable by increasing availability and relieving pressure on the existing housing stock. This 

is known as the “supply effect.” An opposing view, however, is that new housing only attracts more 

wealthy households, brings new amenities to the neighborhood (including the housing itself), 

and sends a signal to existing landlords that they should raise their rents. This “amenity effect” or 

“demand effect” thus makes housing less affordable.

It’s very likely that both supply and amenity effects are at play in many communities; the question 

isn’t which effect is real, but which is stronger. Does the supply effect lower rents or home prices 

by more than the amenity effect raises them, or is it the reverse? Put more simply: When a new 

building goes up, what happens to rents in the older buildings nearby?

To be clear, this debate is not about whether new housing can reduce housing prices overall. At 

this point, that idea isn’t really in doubt. There’s good reason to believe that in regions with high 

housing demand, building more housing can help keep the prices of existing housing down. In 

their Supply Skepticism paper from 2018, Vicki Been, Ingrid Gould Ellen, and Katherine O’Regan 

offer an excellent introduction to the broader question of how market-rate development affects 

affordability. Citing numerous individual studies and reviews of dozens more, they conclude that 

“the preponderance of the evidence shows that restricting supply increases housing prices and 

that adding supply would help to make housing more affordable.” 

Since that article came out two years ago, at least six working papers have been released that 

examine the connections between market-rate housing production and affordability at the 

neighborhood level. Four of the papers conclude that market-rate development makes nearby 

housing more, not less, affordable. The fifth paper looks at rents across entire cities rather than at 

the neighborhood level, but finds that new development causes rents to fall for units across the 

income distribution. Findings in the sixth paper are mixed, and offer some reason to think new 

development makes nearby housing more expensive. Although the papers await peer review, 
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and readers should bear that in mind, the importance and near-unanimity of their findings makes 

discussing them worthwhile. 

Why this flurry of new research now? Questions about the highly localized impacts of new 

development have traditionally been hard to answer for two reasons. The first and bigger problem 

was a lack of building-level data. Large, publicly available datasets that include rents, such as 

the U.S. Census Bureau’s American Community Survey and American Housing Survey, provide 

information about anonymized individual households (e.g., the rent paid by a Black family) or about 

geographic areas (e.g., the median rent of a census tract in San Francisco). Estimating the effect of 

new development, however, requires time-series data about individual buildings near one another. 

Census datasets do not offer this level of granularity.

The second obstacle to research of this sort was the problem of statistically disentangling the two-

way relationship between supply and prices. Answering the question of how new housing affects 

nearby prices requires controlling for the fact that prices nearby can affect supply: Developers are 

more likely to build in places where rents are rising. Failure to control for this, and naively comparing 

places where buildings rise to places where they don’t, will misleadingly lead to conclusions that 

new buildings lead to higher rents. 

The working papers we discuss below are made possible by newly available datasets that offer 

building-level rents over time, and sometimes offer a glimpse at who lives in those buildings as well. 

Researchers have been able to combine these datasets with various approaches to statistical analysis 

that help control for reverse causality.

Below, we offer a review of each working paper, and discuss their implications.
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Research Findings

“SUPPLY SHOCK VERSUS DEMAND SHOCK: THE LOCAL EFFECTS OF NEW HOUSING IN LOW-

INCOME AREAS”

BRIAN ASQUITH, EVAN MAST, DAVIN REED (2019)

This first paper analyzes the impact of large market-rate rental developments (50 units or more) 

on nearby rents in low-income census tracts. The data span 11 cities and tens of thousands of units. 

The authors find that rents for existing rental units within 250 meters of the new development 

fall by 5% to 7% compared to rents in buildings farther away, between 250 and 600 meters. As 

they clearly state in the introduction, “If there is an endogenous amenity effect, it appears to be 

overwhelmed by the standard supply effect.” 

While the authors are unable to rule out the possibility that rent trends affect the likelihood of 

development, using data at a very small geography helps with that problem, because developers 

do not have much choice within these small areas. Further, if their models were still biased in this 

manner, the bias would reflect the fact that rising rents make development more likely, making it 

less likely that we would observe these negative effects on rents. This paper’s focus on multiple 

cities and low-income areas provides strong evidence that potential rent-raising amenity effects 

from new construction are likely smaller than the rent-reducing supply effects. 

“THE EFFECT OF NEW MARKET-RATE HOUSING CONSTRUCTION ON THE LOW-INCOME 

HOUSING MARKET”

EVAN MAST (2019)

In this paper, Mast identifies nearly 700 market-rate multifamily developments in central cities, 

and then tracks 52,000 of their current residents to their previous address. He then identifies the 

current residents of those buildings, and traces them back to where they used to live. He repeats 

this cycle for six rounds and establishes a “migration chain”: a series of household moves that can 

be attributed to the new development. A new market-rate project is completed and residents 

leave their previous address to move in, opening up their old home for someone else to move into; 

someone else moves into that unit, opening up their previous address for new occupants; and so 

on.

These migration chains reveal an indirect yet important effect of market-rate development on 

the lower- and middle-income housing market: It frees up space in cheaper housing. The people 

moving into a new unit probably have above average incomes for their metro area, and whoever 

moves into their previous home probably does as well. On average, each move in the migration 

chain is a move “up” to a higher-income census tract, so the first move in the migration chain 

might be from the 7th income decile to the 8th, and the second move from the 6th to the 7th. 

As a result, after several rounds of moves a unit in a lower-income neighborhood is often made 
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available. Mast estimates that building 100 new market-rate units leads to 45 to 70 and 17 to 39 

people moving out of below-median- and bottom-quintile-income tracts, respectively, creating 

slack in the lower-end housing market. Almost all of this effect takes place within five years.

A possible objection to this finding is that migration chains can only open up cheaper housing 

for existing residents if the new residents come from the same metro area. If all or most arrive 

from elsewhere, as some development skeptics worry they will, then the affordability benefits 

will accrue in those other cities, not where the new housing is built. There are both empirical 

and theoretical reasons to think this concern is overblown. Empirically, most moves are within 

regions, not across them. In fact, in 11 cities Mast finds that 67% of residents come from the same 

metro area. Most likely the remaining 33% would have moved to the new city in any case: These 

were people who could afford to rent in a new market-rate unit, which suggests that if the new 

building didn’t exist they could easily find some other, existing unit in their price range. Indeed, 

in the absence of new housing they would have taken up residence in an older, more affordable 

home instead. For this not to be the case, new residents would have to move to new regions for 

no reason other than that new housing was built. It would be the new buildings — not jobs or 

family considerations — pulling people into high-demand cities. That strains credulity. Many 

places that don’t build attract residents, and many cities that do build do not. Affluent people have 

moved to the Bay Area even though its housing stock has not grown, and star-crossed efforts 

at redeveloping the Rust Belt have shown that simply erecting buildings cannot bring in affluent 

migrants.

Figure 1.
“Migration between Census Tracts in Chicago Metropolitan Area” (From Mast (2019), pg. 31) 

When people move from a home in a lower- or middle-income neighborhood, they tend to move to a 
census tract with a higher median income than the one they left. The median move from Chicago census 
tracts in the 1st decile of household incomes was up slightly, to the 2nd decile; the median move from the 
3rd decile was to the 4th, and so on. 
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Mast’s research illustrates the active mechanism behind “filtering,” the process by which homes 

become more affordable as they age. That mechanism is new building. Without new homes coming 

onto the market, migration chains cannot be initiated and filtering cannot readily occur. This helps 

explain the findings of Liu, McManus, and Yannopolous (2020), in which older homes “filter up” — 

aka gentrify — to higher-income households in markets with limited housing production.

Figure 2.
“Filtering index by MSA” (From Liu, McManus, and Yannopolous (2020), pg. 21) 

In metro areas like Minneapolis and Detroit, with low or moderate demand, or places with robust housing 
production like Atlanta, housing becomes more affordable as it ages. In areas with limited housing 
production and high demand, like Los Angeles and Washington, D.C., housing gets more expensive as it 
ages.

“DOES BUILDING NEW HOUSING CAUSE DISPLACEMENT?: THE SUPPLY AND DEMAND 

EFFECTS OF CONSTRUCTION IN SAN FRANCISCO”

KATE PENNINGTON (2021)

Pennington looks at market-rate housing production in San Francisco, finding that it lowers rents 

by 2% within 100 meters of a development site. Within this radius she also finds that the risk of 
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1 Eviction notices are not a perfect proxy for evictions because not all eviction notices lead to evictions, and 
not all evictions are preceded by a notice. Tenants may resolve the complaints that led to the eviction notice 
being filed, or they may be displaced by informal means including “cash for keys” agreements or landlord 
harassment; however, earlier studies noted by Pennington indicate that eviction notices and moves to lower 
income neighborhoods capture the majority of cases of involuntary displacement.

displacement to a neighborhood with a lower income falls by 17.1%, and eviction notices1 decline by 

31% in rent-stabilized housing but do not change for non-rent-stabilized homes. This latter finding 

is important: The gap between rents in a rent-stabilized unit and market-rate unit grow faster when 

rents are rising fast, and that gap gives landlords more incentive to evict rent-stabilized tenants. If 

new market-rate units slow or halt neighborhood rent growth, landlords have less reason to seek 

new tenants because rents in market-rate and rent-stabilized units are more similar. 

Pennington also finds evidence of a demand effect, with a 16% increase in residential renovations 

and 22% increase in business turnover within 100 meters of new market-rate developments. 

Affordable developments appear to have no effect on local rents or displacement rates — though, 

of course, a home affordable to a low-income household provides its own benefit.

Again the conclusion is clear: The supply effect is stronger than the demand effect “at any 

distance” — market-rate housing improves affordability at both the metro area and neighborhood 

level.

“DO NEW HOUSING UNITS IN YOUR BACKYARD RAISE YOUR RENTS?”

XIAODI LI (2019)

As with Pennington in San Francisco, Li’s analysis of New York City finds a market-rate development 

demand effect accompanied by an even larger supply effect. The analysis is limited to high-rise 

buildings of seven stories or more, the costliest building type and therefore most likely to be 

classified as “luxury” units, with rents 60% higher than the average rents in their census tracts. If 

any development type is likely to have a larger demand effect than supply effect, it should be high-

rises.

The demand effect is measured by restaurant openings, with new high-rises increasing openings 

by 9%. Despite these (and presumably other) new amenities, however, rents fell by 1.6% within 500 

feet of new high-rises one year after their completion and persistently thereafter. Rents declined 

for upper-, mid-, and low-rent buildings within 500 feet, but the results were not statistically 

significant for low-rent buildings.
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Figure 3.
“Rents before and after the completion year” (From Li (2019), pg. 15)

When a new market-rate development is built, rents in nearby apartments decline significantly and 
persistently starting in the year after it was completed, compared to rents in existing buildings further away.

“THE IMPACT OF NEW HOUSING SUPPLY ON THE DISTRIBUTION OF RENTS”

ANDREAS MENSE (2020)

This paper takes us to Germany, where Mense studies rents at the city rather than neighborhood 

level. We include his research because it also examines impacts by rental submarket based on rents 

per square meter. Mense finds that after new market-rate developments are completed, rents fall 

for units across the distribution of units, from low- to high-rent, with somewhat larger reductions 

for higher-end units. At the city level, he finds that for every 100 units currently available on the 

rental market, adding one new market-rate unit reduces rents by 0.4% to 0.7%. Expanding the 

overall housing stock by 0.1% is found to reduce average private market rents by 3% per square 

meter. The effect is visible immediately, with rents falling in the month of completion but not the 

months before. 

“BUILD BABY BUILD?: HOUSING SUBMARKETS AND THE EFFECTS OF NEW CONSTRUCTION 

ON EXISTING RENTS”

ANTHONY DAMIANO AND CHRIS FRENIER (2020)

Damiano and Frenier find mixed results in Minneapolis. For existing apartments within 300 meters 

of new market-rate development, they find that new market-rate development lowers rents (by 

3.2%) in more expensive buildings nearby, but that it raises rents (by 6.6%) in less expensive nearby 

buildings, compared to similar apartments 300 to 800 meters from the development. This result, 

which received substantial media coverage when the paper was first released, suggests that the 
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fears of supply skeptics are not unfounded: Market-rate development benefits the affluent while 

worsening affordability for the poor. 

How does this paper arrive at a conclusion different from the papers above? Even similar research 

articles often differ in many ways, ranging from how they define terms to how they choose 

treatment and comparison groups, and the papers here are no exception. To keep things brief, 

we’ll focus on two big differences between this paper and the others, one that suggests the paper 

may be correct and one suggesting that further investigation may be warranted. 

The first explanation is that many of the other papers didn’t look for the problem Damiano and 

Frenier found. When Damiano and Frenier examined the impact of new development on rents 

overall, their findings resemble those of the other papers. Only when they break nearby existing 

units down by market segment do they find the troubling rise in the rents of lower-priced stock. 

(Note, however, that Mense, in his slightly different paper, did look at submarkets of housing, 

and found that new development made rents fall for cheaper stock, and Asquith, Mast, and Reed 

focused their analysis on new development in low-income neighborhoods, suggesting that many 

of the buildings they studied were in a lower submarket.)

A second difference lies in the data the authors use, and how they choose to use it. Damiano and 

Frenier do not adjust the rents in their study for inflation, which is an unusual decision, and one 

that makes the rent increases they report look much larger than they actually were. The table 

below, which is reproduced from their paper, shows the summary statistics for their data set. 

Between 2000 and 2018, by their calculations, mean rents in their sample increased by 47.9%, 

39.4%, and 30.3% in the lower-, middle-, and upper-tier submarkets, respectively, and increased 

38% overall. 

Figure 4.
“CoStar Characteristics by Market Tier” (From Damiano and Frenier (2020), pg. 17)

Average rents in Minneapolis by market tier in 2000 and 2018. Year 2000 rents are not adjusted for inflation.
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Again, however, these values are not adjusted for inflation. If we do adjust them for inflation, as 

shown in the table below, we see that real rents in the lower-tier submarket grew by only 0.2% 

(essentially, they didn’t change). In the middle submarket they fell by 5.3%, and in the upper 

submarket they fell by double-digits (12.2%). Rents declined 7% overall.

Table 1.
Income-adjusted rents (authors’ calculation)

Those numbers are a bit puzzling. Minneapolis is not gripped by a housing crisis in the same 

manner as Boston or San Francisco, but it is also not a place where real rents have been falling. 

Data from the 2000 census and 2018 American Community Survey show that, in real terms, median 

gross rents in Minneapolis rose 25% over this period, while mean gross rents rose 30%. The census 

also shows that inflation-adjusted contract rents increased 23% in the lowest quartile of the rental 

housing market and 33% in the highest quartile. The incongruence between these overall rent 

trajectories — average rents are falling in the sample even though they were rising in the city — 

raises the possibility that the buildings the paper focuses on are not representative of conditions in 

Minneapolis more broadly. (The papers discussed above all include sections showing that the rents 

in their samples align with rents in their cities more broadly).

Nevertheless, the fact that this paper’s findings diverge from the others we cover makes it of 

particular interest. Housing scholars should pay attention to this ongoing work.
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Related Research

“UPZONING CHICAGO: IMPACTS OF A ZONING REFORM ON PROPERTY VALUES AND 

HOUSING CONSTRUCTION”

YONAH FREEMARK (2019)

Freemark’s paper is often cited as evidence that efforts to increase housing production may not 

lower rents (e.g., here and here), and sometimes cited as evidence that new development worsens 

affordability (here, starting at 11:30). Freemark’s paper is important, but it’s actually about neither 

of those things. Calling it a paper about rents is misleading and incomplete, and calling it a paper 

that equates density with less affordability is flatly untrue.

Here’s what Freemark did. In 2013 and 2015, the city of Chicago upzoned transit-adjacent 

properties to allow for modestly higher densities or reduced parking. Freemark examined this 

zoning change to see if it had an impact on development or property values. He found that 

upzoned parcels had higher property values — a 12.2% to 13.2% increase in condo sale prices for 

affected properties, for example — but were not any more likely to have seen increased housing 

production.

 

That’s an interesting finding, but isn’t one that has much bearing on whether development reduces 

rents, since a) Freemark found no increase in development and b) he didn’t study rents. We can 

talk about b) first. Freemark only examined sale prices, and sale prices are not rents. Sale prices 

capture both current and expected value in a way that rents do not. Sale prices are like Tesla stock, 

which is speculative, and based at least in part on expectations about Tesla’s future potential. Rents 

are like the price of a Tesla vehicle — based on how useful they are to customers right now. Sale 

prices still matter, but tell us little about rents. And because most lower-income households rent, 

not own, we are more concerned with impacts on rents.

The more important issue, though, is a): Freemark studies the impact of zoning changes intended 

to induce redevelopment. The question at hand, and the one the other authors we cover above 

study, is the impact of development if it occurs. Freemark’s paper demonstrates how upzoning 

may worsen affordability if it doesn’t lead to new development, but it doesn’t tell us anything 

about the impacts of development itself. 

Responding to misrepresentations of his work, Freemark has made similar comments: “Since I did 

not find any increase in construction resulting from the upzoning, I was not measuring the impact 

of higher density. So it is inaccurate to argue that I identify increased density as a cause of reduced 

affordability.” 

If there is reason to doubt that upzoning will lead to increased housing production, then 



THE EFFECT OF MARKET-RATE DEVELOPMENT ON NEIGHBORHOOD RENTS | February 2021

14    /////////////////////////////

Freemark’s findings are instructive. But Chicago, which Freemark studied, is a city that has long 

struggled with population loss. In coastal cities with higher housing demand — measured as low 

vacancy rates, high rents, or growing regional GDP (or all three) — upzoning without development 

is a less probable outcome. Indeed, if upzoning in expensive coastal metropolitan areas was 

unlikely to result in development, it would be hard to see why opponents of growth in these places 
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find zoning changes so threatening. 

Discussion

The supply effects described in these papers are not large, but the authors make a persuasive 

case that market-rate development causes rents in nearby buildings to fall rather than rise. Their 

findings conform with long-standing planning and economic theory about the relationship 

between housing supply and affordability, and the common sense notion that the problem of 

too few homes cannot be solved without building more homes. Theory, evidence, and common 

sense are all in agreement, so we should approach claims to the contrary with a healthy dose of 

skepticism.

These findings do not give license for market-rate development irrespective of local impacts, 

which vary from place to place and project to project. Local, project-specific impacts are in 

fact impossible to predict. They do, however, support the argument that market-rate housing 

should be assumed to complement rather than undermine other affordability and economic 

empowerment strategies. If market-rate housing lowers nearby rents, it can help stabilize property 

values so that affordable housing construction and acquisition is less costly. It can lower the per-

household cost of housing voucher subsidies so that we can help more people afford their rent, 

and limit the rising prices that are forcing residents out of their homes and onto the streets. It 

can be harnessed to cross-subsidize affordable units through policies like density bonuses and 

inclusionary zoning, and generate property taxes to support other essential public services. 

The evidence above does not suggest that all development, in all cases, is unproblematic. It is 

possible for new housing to do more harm than good. A project could result in a net reduction 

of housing units, for example, or it could displace low-income households in exchange for only a 

modest increase in the housing supply. 

Even if no homes are demolished, development could still create problems. If cities concentrate 

new housing in communities of color, that housing could accelerate demographic change, and this 

change could in turn be unsettling or alienating for longtime residents. Such change can also be 

physically threatening when, for example, newer affluent white residents call the police to impose 

their own social norms on their neighbors. Demographic change in low-income neighborhoods 

can cause pain, problems, and conflict, and cities should not be naive about that fact. 

Development can be further problematic if it comes in spite of community resistance to it. While 

local residents should not have veto power over all development, affluent communities have had 

tremendous success blocking housing in most U.S. jurisdictions, so to elide similar concerns in less 

affluent, less white neighborhoods would replicate decades of racist planning mistakes. Planners 

need to make strong efforts to collaborate with concerned residents on planning for change, 
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which may be inevitable. 

Such efforts should start from the premise that preventing development in such communities 

is not the same as preventing change in them. Blocking development might slow the pace of 

change, but if demand is there change will still come, as properties turn over, existing units are 

renovated, and new businesses catering to more affluent people open in older buildings. When 

gentrification occurs in this manner, without new development, it will likely bring with it higher 

prices and more displacement than would have been the case if new development had been 

allowed. The lack of new units to absorb demand will lead to more price pressure on existing units, 

and more burdens on existing tenants. 

As an example, consider the Los Angeles neighborhood of Echo Park, which is often held up as 

a poster child for gentrification and the painful dislocations that accompany it. Echo Park has 

unquestionably changed rapidly in a short time. It has become whiter and richer, and the character 

of its businesses has shifted as well, toward establishments catering to a more affluent clientele. 

One way Echo Park has not dramatically changed, however, is in its total number of housing 

units. The graph below follows Echo Park’s trajectory in rent, incomes, and housing units from 

1970 to 2018 (it is a trend graph, so all 1970 values are set to 100). Rents and incomes first started 

rising in Echo Park in the 1980s, when L.A. was in a boom. During that time, however, the number 

of housing units in Echo Park actually fell, albeit modestly. L.A. had a deep recession in the 

early 1990s, and neighborhood rents and incomes dipped between 1990 and 2000. After 2000, 

however, both came roaring back, ushering in the most recent wave of neighborhood change.

In all this time, however, through booms and busts, the number of housing units in Echo Park 

barely moved. Construction occurred, especially in recent years, but mostly it involved people 

renovating existing homes, or tearing down an older smaller house to build a bigger new one. 

In 2018, the number of housing units in Echo Park was only about 10% higher than it had been 

in 1970. But while supply was constant, demand was not — the City of Los Angeles, during that 

time, added over 1 million people, and the county economy (measured by inflation-adjusted total 

personal income) more than doubled in size. More people, with more money, chased a basically 

fixed amount of housing. Not coincidentally, Echo Park’s rents have almost tripled, and its median 
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income has almost doubled. Preventing development did not prevent change.
Figure 5.

Trends in Housing Units, Rent, and Household Income in Echo Park
Notes: Constructed from normalized census tract data using Neighborhood Change Database. Rents and 
household incomes are the average of the medians reported for each census tract in Echo Park. This is a 
trend graph where 1970=100. Real rents in absolute terms were $463 in 1970 and just under $1400 in 2018. 

The point is not that neighborhoods should have no concerns about change. Protecting low-

income tenants in low-income communities, however, probably involves policies that are not 

directly related to the total quantity of housing. Rental subsidies and low-income development 

subsidies, rent controls or stabilizing measures, and neighborhood preference policies can all play 

an important role in helping manage and mitigate change. 

Perhaps most important is that this whole discussion — of what happens when new development 

arrives in a neighborhood where many lower-income people live — could be largely avoided if 

we built new housing mostly in higher-income, higher-resourced communities. Development 

in more affluent places, where fewer residents are precariously housed, could allow more 

people access to opportunities and alleviate demand pressures elsewhere in a region. But such 

development rarely happens now, because zoning prevents it. 

With all that said, the findings reported here are promising. If market-rate housing did not temper 

the affordability crisis — or worse, if it exacerbated it — we would have little hope for a resolution. 

Public budgets for housing are too small, the cost of housing is too high, and the number of 
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cost-burdened households too great, to provide everyone with subsidized homes. Many people, 

moreover, don’t need the assistance. Even in cities that invest heavily in subsidized housing 

construction, like Vienna and Copenhagen, less than half of homes are social or public housing 

and market-rate development is commonplace. Efforts to increase public investment in housing 

are important and justified, but more public investment need not and should not mean less private 

investment. The private market does have a role to play in keeping housing affordable. 
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Dear Mr. Yadin: 
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GEOTECHNICAL INVESTIGATION 

1. PURPOSE AND SCOPE 

This report presents the results of a geotechnical investigation for the proposed multi-family residential 
development located at 2010-2036 North Lincoln Park Avenue and 3601-3615 North Mission Road in 
the City of Los Angeles, California (see Vicinity Map, Figure 1). The purpose of the investigation was 
to evaluate subsurface soil and geologic conditions underlying the site and, based on conditions 
encountered, to provide conclusions and recommendations pertaining to the geotechnical aspects of 
design and construction. 

The scope of this investigation included a site reconnaissance, field exploration, laboratory testing, 
engineering analysis, and the preparation of this report. The site was explored on May 6, 2022 by 
excavating two 8-inch diameter borings to depths of approximately 61 feet below the existing ground 
surface using a truck-mounted hollow-stem auger drilling machine. The approximate locations of the 
exploratory borings are depicted on the Site Plan (see Figure 2). A detailed discussion of the field 
investigation, including the boring logs, is presented in Appendix A. 

Laboratory tests were performed on selected soil samples obtained during the investigation to determine 
pertinent physical and chemical soil properties. Appendix B presents a summary of the laboratory test 
results. 

The recommendations presented herein are based on analysis of the data obtained during the investigation 
and our experience with similar soil and geologic conditions. References reviewed to prepare this report 
are provided in the List of References section.  

If project details vary significantly from those described herein, Geocon should be contacted to determine 
the necessity for review and possible revision of this report. 

2. SITE AND PROJECT DESCRIPTION 

The subject site is located at 2010-2036 North Lincoln Park Avenue and 3601-3615 North Mission Road 
in the City of Los Angeles, California. The site is currently occupied by an asphalt paved parking lot  
and vacant landscaped areas. The site is bounded by an at-grade single-story structure and an at-grade 
two-story structure to the east, by North Lincoln Park Avenue to the west, by Barbee Street to the north, 
and by North Mission Road to the south. The site is gently sloping to the south-southwest with 
approximately 3 to 4 feet of relief between the northern and southern property boundaries. Surface water 
drainage at the site appears to be by sheet flow along the existing ground contours to the city streets. 
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Based on the information provided by the Client, it is our understanding proposed development will 
consist of five-stories of multi-family residential units over two parking levels (see Site Plan, Figure 2). 
It has not been determined if the proposed structure will be constructed at-grade or over one level of 
subterranean parking. Due to the preliminary nature of the project, formal plans depicting the proposed 
development are not available for inclusion in this report. It is assumed that the proposed subterranean 
parking level will extend approximately 12 feet below the existing ground surface, including foundation 
depths (see Figure 2). 
 
Based on the preliminary nature of the design at this time, wall and column loads were not available.  
It is anticipated that column loads for the proposed structure will be up to 700 kips, and wall loads will 
be up to 7.5 kips per linear foot. 

Once the design phase and foundation loading configuration proceeds to a more finalized plan, the 
recommendations within this report should be reviewed and revised, if necessary. Any changes in the 
design, location or elevation of any structure, as outlined in this report, should be reviewed by this office. 
Geocon should be contacted to determine the necessity for review and possible revision of this report. 

3. GEOLOGIC SETTING 

The site is located along the northeastern verge of the Los Angeles Basin, along the southern flank of the 
Repetto Hills. The Los Angeles Basin is a coastal plain bounded by the Santa Monica Mountains on the 
north, the Elysian Hills and Repetto Hills on the northeast, the Puente Hills and Whittier Fault on the 
east, the Palos Verdes Peninsula and Pacific Ocean on the west and south, and the Santa Ana Mountains 
and San Joaquin Hills on the southeast. The basin is underlain by a deep structural depression which has 
been filled by both marine and continental sedimentary deposits underlain by a basement complex of 
igneous and metamorphic composition. Regionally, the site is located within the northern portion of the 
Peninsular Ranges geomorphic province. This geomorphic province is characterized by northwest-
trending physiographic and geologic features such as the nearby Newport-Inglewood and Whittier fault 
zones.  

4. SOIL AND GEOLOGIC CONDITIONS 

Based on our field investigation and published geologic maps of the area, the site is underlain by artificial 
fill and Holocene age alluvium consisting of clay, silt, and sand (California Geological Survey, 2012). 
Detailed stratigraphic profiles of the materials encountered at the site are provided on the boring logs in 
Appendix A. 
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4.1 Artificial Fill 

Artificial fill was encountered in our field explorations to a maximum depth of 4½ feet below existing 
ground surface. The artificial fill generally consists of dark brown clayey silt. The artificial fill is 
characterized as dry to moist and firm. The fill is likely the result of past grading or construction activities 
at the site. Deeper fill may exist between excavations and in other portions of the site that were not 
directly explored. 

4.2 Alluvium 

Holocene age alluvium was encountered beneath the fill. The alluvium consists primarily of brown to 
grayish brown, light gray to gray olive gray interbedded clay, silt, and sand. The alluvial deposits are 
generally fine-grained cohesive soils, with lenses of granular materials at depths below 16 feet.  
The alluvium is characterized as slightly moist to wet and soft to hard or medium dense to very dense. 

5. GROUNDWATER 

Review of the Seismic Hazard Zone Report for the Los Angeles Quadrangle (California Division of 
Mines and Geology [CDMG], 1998) indicates the historically highest groundwater level in the area is 
approximately 20 feet beneath the ground surface. Groundwater information presented in this document 
is generated from data collected in the early 1900’s to the late 1990s. Based on current groundwater basin 
management practices, it is unlikely that groundwater levels will ever exceed the historic high levels. 
 
Groundwater was encountered in our field explorations at depths of 15 and 27 feet below the existing 
ground surface. Based on the reported historic high groundwater levels in the site vicinity (CDMG, 
1998), the depth to groundwater encountered in our borings, and the depth of proposed construction, 
static groundwater is generally not anticipated to be encountered during construction with the exception 
of deep drilled excavations for shoring piles or an elevator piston. However, it is not uncommon for 
groundwater levels to vary seasonally or for groundwater seepage conditions to develop where none 
previously existed, especially in impermeable fine-grained soils which are heavily irrigated or after 
seasonal rainfall. In addition, recent requirements for stormwater infiltration could result in shallower 
seepage conditions in the immediate site vicinity. Proper surface drainage of irrigation and precipitation 
will be critical for future performance of the project. Recommendations for drainage are provided in the 
Surface Drainage section of this report (see Section 7.27). 
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6. GEOLOGIC HAZARDS 

6.1 Surface Fault Rupture 

The numerous faults in Southern California include Holocene-active, pre-Holocene, and inactive faults.  
The criteria for these major groups are based on criteria developed by the California Geological Survey 
(CGS, formerly known as CDMG) for the Alquist-Priolo Earthquake Fault Zone Program (CGS, 2018). 
By definition, a Holocene-active fault is one that has had surface displacement within Holocene time 
(about the last 11,700 years). A pre-Holocene fault has demonstrated surface displacement during 
Quaternary time (approximately the last 1.6 million years) but has had no known Holocene movement. 
Faults that have not moved in the last 1.6 million years are considered inactive. 

The site is not within a state-designated Alquist-Priolo Earthquake Fault Zone (CGS, 2017; 2022b) nor 
a city-designated Preliminary Fault Rupture Study Area (City of Los Angeles, 2022) for surface fault 
rupture hazards. No Holocene-active or pre-Holocene faults with the potential for surface fault rupture 
are known to pass directly beneath the site. Therefore, the potential for surface rupture  
due to faulting occurring beneath the site during the design life of the proposed development is 
considered low. However, the site is located in the seismically active Southern California region, and 
could be subjected to moderate to strong ground shaking in the event of an earthquake on one of the 
many active Southern California faults. The faults in the vicinity of the site are shown in Figure 3, 
Regional Fault Map.  

The closest surface trace of a Holocene-active fault to the site is the Raymond Fault located 
approximately 3.5 miles to the north (CGS, 2017). Other nearby active faults are the Hollywood Fault, 
the East Montebello Fault, the Newport-Inglewood Fault Zone, the Santa Monica Fault, and the Whittier 
Fault located approximately 4.4 miles northwest, 6.4 miles east, 10.3 miles west-southwest, 11 miles 
east, and 12.5 miles southeast of the site, respectively (Ziony and Jones, 1989; USGS, 2006). The active 
San Andreas Fault Zone is located approximately 32 miles northeast of the site.   

Several buried thrust faults, commonly referred to as blind thrusts; underlie the Los Angeles Basin at 
depth. These faults are not exposed at the ground surface and are typically identified at depths greater 
than 3.0 kilometers. The October 1, 1987 Mw 5.9 Whittier Narrows earthquake and the January 17, 1994 
Mw 6.7 Northridge earthquake were a result of movement on the Puente Hills Blind Thrust and the 
Northridge Thrust, respectively. These thrust faults and others in the Los Angeles area are not exposed 
at the surface and do not present a potential surface fault rupture hazard at the site; however, these deep 
thrust faults are considered active features capable of generating future earthquakes that could result in 
moderate to significant ground shaking at the site. 



 

Geocon Project No. W1562-06-01 - 5 - June 23, 2022 

6.2 Seismicity 

As with all of Southern California, the site has experienced historic earthquakes from various regional 
faults. The seismicity of the region surrounding the site was formulated based on research of an electronic 
database of earthquake data. The epicenters of recorded earthquakes with magnitudes equal to or greater 
than 5.0 in the site vicinity are depicted on Figure 4, Regional Seismicity Map. A partial list of moderate 
to major magnitude earthquakes that have occurred in the Southern California area within the last  
100 years is included in the following table. 

LIST OF HISTORIC EARTHQUAKES 

Earthquake 
(Oldest to Youngest) 

Date of Earthquake Magnitude 
Distance to 
Epicenter 

(Miles) 

Direction 
to 

Epicenter 

Near Redlands July 23, 1923 6.3 55 E 
Long Beach March 10, 1933 6.4 34 SSE 
Tehachapi July 21, 1952 7.5 79 NW 
San Fernando February 9, 1971 6.6 26 NW 
Whittier Narrows October 1, 1987 5.9 7 E 
Sierra Madre June 28, 1991 5.8 18 NE 
Landers June 28, 1992 7.3 101 E 
Big Bear June 28, 1992 6.4 79 E 
Northridge January 17, 1994 6.7 22 WNW 
Hector Mine October 16, 1999 7.1 116 ENE 
Ridgecrest  July 5, 2019 7.1 122 NNE 

 
The site could be subjected to strong ground shaking in the event of an earthquake. However, this hazard 
is common in Southern California and the effects of ground shaking can be mitigated if the proposed 
structures are designed and constructed in conformance with current building codes and engineering 
practices. 
 
6.3 Seismic Design Criteria 

The following table summarizes site-specific design criteria obtained from the 2019 California Building 
Code (CBC; Based on the 2018 International Building Code [IBC] and ASCE 7-16), Chapter 16 
Structural Design, Section 1613 Earthquake Loads. The data was calculated using the online application 
Seismic Design Maps, provided by OSHPD. The short spectral response uses a period of 0.2 second.  
We evaluated the Site Class based on the discussion in Section 1613.2.2 of the 2019 CBC and Table 
20.3-1 of ASCE 7-16. The values presented on the following page are for the risk-targeted maximum 
considered earthquake (MCER). 
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2019 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 2019 CBC Reference 

Site Class D Section 1613.2.2 
MCER Ground Motion Spectral Response 

Acceleration – Class B (short), SS 2.009g Figure 1613.2.1(1) 

MCER Ground Motion Spectral Response 
Acceleration – Class B (1 sec), S1 

0.72g Figure 1613.2.1(2) 

Site Coefficient, FA 1 Table 1613.2.3(1) 
Site Coefficient, FV 1.7* Table 1613.2.3(2) 

Site Class Modified MCER Spectral Response 
Acceleration (short), SMS 2.009g Section 1613.2.3 (Eqn 16-36) 

Site Class Modified MCER Spectral Response 
Acceleration – (1 sec), SM1 

1.223g* Section 1613.2.3 (Eqn 16-37) 

5% Damped Design 
Spectral Response Acceleration (short), SDS 1.34g Section 1613.2.4 (Eqn 16-38) 

5% Damped Design 
Spectral Response Acceleration (1 sec), SD1 

0.816g* Section 1613.2.4 (Eqn 16-39) 

Note:  
*Per Section 11.4.8 of ASCE/SEI 7-16, a ground motion hazard analysis shall be performed for 
projects for Site Class “E” sites with Ss greater than or equal to 1.0g and for Site Class “D” and 
“E” sites with S1 greater than 0.2g. Section 11.4.8 also provides exceptions which indicates that 
the ground motion hazard analysis may be waived provided the exceptions are followed. Using 
the code based values presented in the table above, in lieu of a performing a ground motion 
hazard analysis, requires the exceptions outlined in ASCE 7-16 Section 11.4.8 be followed.  

 

The table below presents the mapped maximum considered geometric mean (MCEG) seismic design 
parameters for projects located in Seismic Design Categories of D through F in accordance with ASCE 
7-16.  

ASCE 7-16 PEAK GROUND ACCELERATION 

Parameter Value ASCE 7-16 Reference 

Mapped MCEG Peak Ground Acceleration, 
PGA 0.868g Figure 22-9 

Site Coefficient, FPGA 1.1 Table 11.8-1 
Site Class Modified MCEG Peak Ground 

Acceleration, PGAM 0.954g Section 11.8.3 (Eqn 11.8-1) 
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The Maximum Considered Earthquake Ground Motion (MCE) is the level of ground motion that has a 
2 percent chance of exceedance in 50 years, with a statistical return period of 2,475 years. According to 
the 2019 California Building Code and ASCE 7-16, the MCE is to be utilized for the evaluation of 
liquefaction, lateral spreading, seismic settlements, and it is our understanding that the intent of the 
Building Code is to maintain “Life Safety” during a MCE event. The Design Earthquake Ground Motion 
(DE) is the level of ground motion that has a 10 percent chance of exceedance in 50 years, with a 
statistical return period of 475 years.  
 
Deaggregation of the MCE peak ground acceleration was performed using the USGS online Unified 
Hazard Tool, 2014 Conterminous U.S. Dynamic edition (v4.2.0). The result of the deaggregation analysis 
indicates that the mean earthquake contributing to the MCE peak ground acceleration is characterized as 
a 6.83 magnitude event occurring at a hypocentral distance of 8.62 kilometers from the site. 
 
Deaggregation was also performed for the Design Earthquake (DE) peak ground acceleration, and the 
result of the analysis indicates that the mean earthquake contributing to the DE peak ground acceleration 
is characterized as a 6.74 magnitude occurring at a hypocentral distance of 12.51 kilometers from the 
site. 
 
Conformance to the criteria in the above tables for seismic design does not constitute any kind of 
guarantee or assurance that significant structural damage or ground failure will not occur if a large 
earthquake occurs. The primary goal of seismic design is to protect life, not to avoid all damage, since 
such design may be economically prohibitive 

6.4 Liquefaction Potential 

Liquefaction is a phenomenon in which loose, saturated, relatively cohesionless soil deposits lose shear 
strength during strong ground motions. Primary factors controlling liquefaction include intensity and 
duration of ground motion, gradation characteristics of the subsurface soils, in-situ stress conditions, and 
the depth to groundwater. Liquefaction is typified by a loss of shear strength in the liquefied layers due 
to rapid increases in pore water pressure generated by earthquake accelerations. 

The current standard of practice, as outlined in the “Recommended Procedures for Implementation of 
DMG Special Publication 117, Guidelines for Analyzing and Mitigating Liquefaction in California” and 
“Special Publication 117A, Guidelines for Evaluating and Mitigating Seismic Hazards in California” 
requires liquefaction analysis to a depth of 50 feet below the lowest portion of the proposed structure. 
Liquefaction typically occurs in areas where the soils below the water table are composed of poorly 
consolidated, fine- to medium-grained, primarily sandy soil. In addition to the requisite soil conditions, 
the ground acceleration and duration of the earthquake must also be of a sufficient level to induce 
liquefaction. 
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The State of California Seismic Hazard Zone Map for the Los Angeles Quadrangle (CDMG, 1999; CGS, 
2017) indicates that the site is located within an area designated as having a potential for liquefaction. 
The historic high groundwater level in the vicinity of the site is at a depth of approximately 20 feet 
(CDMG, 1998). Groundwater was encountered in boring B1 at a depth of 27 feet below ground surface, 
and in boring B2 at a depth of 15 feet below ground surface. 
 
Liquefaction analysis of the soils underlying the site was performed using an updated version of the 
spreadsheet template LIQ2_30.WQ1 developed by Thomas F. Blake (1996). This program utilizes the 
1996 NCEER method of analysis. This semi-empirical method is based on a correlation between values 
of Standard Penetration Test (SPT) resistance and field performance data.   

The liquefaction analysis was performed for a Design Earthquake level by using a historic high 
groundwater table of 15 feet below the ground surface, a magnitude 6.74 earthquake, and a peak 
horizontal acceleration of 0.636g ( PGAM). The enclosed liquefaction analyses, included herein for 
borings B1 and B2, indicate that the alluvial soils below the historic high groundwater level could be 
susceptible up to 0.7 inch of liquefaction settlement during Design Earthquake ground motion (see 
enclosed calculation sheets, Figures 5 through 8). 
 
It is our understanding that the intent of the Building Code is to maintain “Life Safety” during Maximum 
Considered Earthquake level events. Therefore, additional analysis was performed to evaluate the 
potential for liquefaction during a MCE event. The structural engineer should evaluate the proposed 
structure for the anticipated MCE liquefaction induced settlements and verify that anticipated 
deformations would not cause the foundation system to lose the ability to support the gravity loads and/or 
cause collapse of the structure.    
 
The liquefaction analysis was also performed for the Maximum Considered Earthquake level by using a 
historic high groundwater table of 15 feet below the ground surface, a magnitude 6.83 earthquake, and a 
peak horizontal acceleration of 0.954g (PGAM). The enclosed liquefaction analyses, included herein for 
borings B1 and B2, indicate that the alluvial soils below the historic high groundwater level could be 
susceptible up to 0.7 inch of liquefaction settlement during Maximum Considered Earthquake ground 
motion (see enclosed calculation sheets, Figures 9 through 12). 

6.5 Seismically Induced Dry Settlement 

Dynamic compaction of dry and loose sands may occur during a major earthquake. Typically, settlements 
occur in thick beds of such soils. The seismically induced settlement calculations were performed in 
accordance with the American Society of Civil Engineers, Technical Engineering and Design Guides as 
adapted from the US Army Corps of Engineers, No. 9.  
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The calculations provided herein for borings B1 and B2 indicate that the alluvial soils could be 
susceptible to approximately 0.02 and 0.08 inch, respectively, of seismically induced dry settlement as a 
result of the Design Earthquake peak ground acceleration ( PGAM). The calculations provided herein 
for borings B1 and B2 indicate that the alluvial soils could be prone to approximately 0.05 and 0.27 inch, 
respectively, of seismically induced dry settlement as a result of the Maximum Considered Earthquake 
ground acceleration (PGAM). Calculations of the anticipated seismically induced dry settlements are 
provided as Figures 13 through 16. 

6.6 Slope Stability 

The topography at the site is relatively level to gently sloping to the southwest. The site is not located 
within or a Hillside Ordinance Area, however the site is within a City of Los Angeles Hillside Grading 
Area (City of Los Angeles, 2022). Also, the site is not located within an area identified as having a 
potential for seismic slope instability (CDMG, 1999; CGS, 2017). There are no known landslides near 
the site, nor is the site in the path of any known or potential landslides. Therefore, the potential for slope 
stability hazards to adversely affect the proposed development is considered low. 

6.7 Earthquake-Induced Flooding 

Earthquake-induced flooding is inundation caused by failure of dams or other water-retaining structures 
due to earthquakes. The Los Angeles County Safety Element (Leighton, 1990) indicates that the site is 
not located within a dam inundation area for upslope reservoirs. Therefore, the potential for inundation 
at the site as a result of an earthquake-induced dam failure is considered low.   

6.8 Tsunamis, Seiches, and Flooding 

The site is not located within a coastal area. Therefore, tsunamis are not considered a significant hazard 
at the site. 

Seiches are large waves generated in enclosed bodies of water in response to ground shaking. No major 
water-retaining structures are located immediately up-gradient from the project site. Therefore, flooding 
resulting from a seismically induced seiche is considered unlikely.  

The site is within an area of minimal flooding (Zone X) as defined by the Federal Emergency 
Management Agency (LACDPW, 2022; FEMA, 2022). 
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6.9 Oil Fields & Methane Potential 

Based on a review of the California Geologic Energy Management Division (CalGEM) Well Finder 
Website, the site is not located within an oil field and oil or gas wells are not documented in the immediate 
site vicinity (CalGEM, 2022). However, due to the voluntary nature of record reporting by the oil well 
drilling companies, wells may be improperly located or not shown on the location map and 
undocumented wells could be encountered during construction. Any wells encountered during 
construction will need to be properly abandoned in accordance with the current requirements of the 
CalGEM. 
 
The site is not located within the boundaries of a city-designated Methane Zone or Methane Buffer Zone 
(City of Los Angeles, 2022). Since the site is not located within the boundaries of a known oil field, the 
potential for the presence of methane or other volatile gases at the site is considered low. However, 
should it be determined that a methane study is required for the proposed development it is recommended 
that a qualified methane consultant be retained to perform the study and provide mitigation measures as 
necessary.  

6.10 Subsidence 

Subsidence occurs when a large portion of land is displaced vertically, usually due to the withdrawal of 
groundwater, oil, or natural gas. Soils that are particularly subject to subsidence include those with high 
silt or clay content. The site is not located within an area of known ground subsidence. No large-scale 
extraction of groundwater, gas, oil, or geothermal energy is occurring or planned at the site or in the 
general site vicinity. There appears to be little or no potential for ground subsidence due to withdrawal 
of fluids or gases at the site. 
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7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 General 

7.1.1 It is our opinion that neither soil nor geologic conditions were encountered during the 
investigation that would preclude the construction of the proposed development provided the 
recommendations presented herein are followed and implemented during design and 
construction.  

7.1.2 Up to 4½ feet of existing artificial fill was encountered during the site investigation.  
The existing fill encountered is believed to be the result of past grading and construction 
activities at the site. Deeper fill may exist in other areas of the site that were not directly 
explored. It is our opinion that the existing fill, in its present condition, is not suitable for direct 
support of proposed foundations or slabs. If needed, the existing fill and site soils are suitable 
for re-use as engineered fill provided the recommendations in the Grading section of this report 
are followed (see Section 7.4). Excavation for the subterranean level is anticipated to penetrate 
through the existing artificial fill and expose undisturbed alluvial soils throughout the 
excavation bottom. 

 
7.1.3 The enclosed seismically induced settlement analyses indicate that the underlying site soils 

could be susceptible to approximately 0.72 inch of total settlement as a result of the Design 
Earthquake peak ground acceleration ( PGAM).Differential settlement at the foundation level 
is anticipated to be less than 0.36 inch over a distance of 20 feet. The foundation design 
recommendations presented herein are intended to mitigate the effects of settlement on 
proposed improvements. 

7.1.4 Groundwater was encountered during site exploration at depths of approximately 15 and  
27 feet below existing ground surface. Excavation for construction of the proposed 
subterranean level is anticipated to extend to depths of approximately 12 feet below the ground 
surface, including foundation excavations. Based on these considerations, groundwater is not 
expected to be encountered during construction, with the exception of a deep drilled excavation 
such as for a shoring pile or elevator piston. However, local seepage could be encountered 
during excavation of the subterranean level, especially if conducted during the rainy season. 

7.1.5 The results of laboratory testing indicate that the existing site soils are moderately 
compressible, which in its current condition could yield excessive static and differential 
settlements when subject to foundation loading. The grading and foundation recommendations 
presented herein are intended to mitigate the effects of settlement on the proposed structure.  
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7.1.6 Based on these considerations, it is recommended that proposed structure be supported on a 
reinforced concrete mat foundation system. For an on-grade structure, the mat foundation 
system may derive support in newly placed engineered fill subsequent to the recommended 
grading. For a structure with a subterranean level, the mat foundation system may derive 
support in competent alluvial soils found at and below a depth of 10 feet below the existing 
ground surface. In order to minimize differential settlement between the ramp, ramp walls, and 
basement level, it is recommended that the ramp and ramp walls for the subterranean parking 
garage be structurally supported on the mat foundation. All foundation excavations must be 
observed and approved by the Geotechnical Engineer (a representative of Geocon), prior to 
placing steel or concrete. Recommendations for the design of a mat foundation system are 
provided in Section 7.7. 

 
7.1.7 For an on-grade structure, as a minimum, the upper 5 feet of existing site soils within the 

proposed on-grade footprint areas should be excavated and properly compacted for foundation 
and slab support. Excavation should be conducted as necessary to completely remove all 
artificial fill and any soft, unsuitable alluvium at the direction of the Geotechnical Engineer (a 
representative of Geocon). Proposed on-grade foundations should be underlain by a minimum 
of 3 feet of newly placed engineered fill. The excavation should extend laterally a minimum 
distance of 3 feet beyond the building footprint area or a distance equal to the depth of fill 
below the foundation, whichever is greater. Recommendations for earthwork are provided in 
the Grading section of this report (see Section 7.4).   

 
7.1.8 Where the recommended lateral over-excavation cannot be performed, such as adjacent to 

property lines, the lateral component of the mat foundation design can rely solely on friction 
between the bottom of the mat and the underlying subgrade soils. The mat should not utilize 
passive pressure along the perimeter unless foundations are bounded by and in direct contact 
with newly placed engineered fill. 

7.1.9 Prior to placing any fill, the upper twelve inches of the excavation bottom must be  
proof-rolled in the presence of the Geotechnical Engineer (a representative of Geocon).  
If determined to be excessively soft, stabilization of the bottom of the excavation may be 
required in order to provide a firm working surface upon which engineered fill can be placed 
and heavy equipment can operate. Recommendations for earthwork and bottom stabilization 
are provided in the Grading section of this report (see Section 7.4). 

 
7.1.10 The grading contractor should be aware that the existing soils are currently at or above 

optimum moisture content. If the site soils are oversaturated at the time of grading, they will 
likely require some spreading and drying activities in order to achieve proper compaction; 
however, this could change seasonally. 
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7.1.11 Excavations up to 12 feet in vertical height may be required for construction of the 
subterranean level, including foundation depths. Due to the depth of the excavation and the 
proximity to the property lines, city streets and adjacent offsite structures, excavations will 
require sloping or shoring measures in order to provide a stable excavation.  
Where shoring is required it is recommended that a soldier pile shoring system by utilized.  
In addition, where the proposed excavation will be deeper than and adjacent to an offsite 
structure or will be subject to traffic loading, the proposed shoring should be designed to resist 
the surcharge imposed by the adjacent offsite structure. Recommendations for Shoring are 
provided in Section 7.19 of this report. 

 
7.1.12 Due to the nature of the proposed design and intent for a subterranean level, waterproofing of 

subterranean walls and slabs is recommended, and likely required by the building official. 
Particular care should be taken in the design and installation of waterproofing to avoid 
moisture problems, or actual water seepage into the structure through any normal shrinkage 
cracks which may develop in the concrete walls, floor slab, foundations and/or construction 
joints. The design and inspection of the waterproofing is not the responsibility of the 
geotechnical engineer. A waterproofing consultant should be retained to recommend a product 
or method, which would provide protection to subterranean walls, floor slabs and foundations.  

 
7.1.13 Foundations for small outlying structures, such as block walls up to 6 feet high, planter walls 

or trash enclosures, which will not be tied-in to the proposed structure, may be supported on 
conventional foundations bearing on a minimum of 12 inches of newly placed engineered fill 
which extends laterally at least 12 inches beyond the foundation area. Where excavation and 
proper compaction cannot be performed, foundations may derive support directly in the 
undisturbed alluvial soils at and below a depth of 2 feet, and should be deepened as necessary 
to maintain a minimum of 12-inch embedment into recommended bearing materials. If the 
soils exposed in the excavation bottom are soft or loose, compaction of the soft soils will be 
required prior to placing steel or concrete. Compaction of the foundation excavation bottom is 
typically accomplished with a compaction wheel or mechanical whacker and must be observed 
and approved in writing by a Geocon representative. 

 
7.1.14 Where new paving is to be placed, it is recommended that all existing fill soils and soft alluvial 

soils be excavated and properly compacted for paving support. The client should be aware that 
excavation and compaction of all existing fill in the area of new paving is not required; 
however, paving constructed over existing uncertified fill or unsuitable soils may experience 
increased settlement and/or cracking, and may therefore have a shorter design life and 
increased maintenance costs. As a minimum, the upper 12 inches of soil should be scarified 
and properly compacted for paving support. Paving recommendations are provided in the 
Preliminary Pavement Recommendations section of this report (see Section 7.12). 
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7.1.15 Based on the results of the percolation testing and groundwater depths at the site, infiltration 
of stormwater into the underlying soils is not considered feasible for this project. It is suggested 
that stormwater be retained, filtered and discharged in accordance with the requirements of the 
local governing agency. Results of the percolation testing are provided in the Stormwater 
Infiltration section of this report (see Section 7.25). 

7.1.16 Once the design and foundation loading configuration for the proposed structure proceeds to 
a more finalized plan, the recommendations within this report should be reviewed and revised, 
if necessary. Based on the final foundation loading configurations, the potential for settlement 
should be re-evaluated by this office.  

 
7.1.17 Any changes in the design, location or elevation, as outlined in this report, should be reviewed 

by this office. Geocon should be contacted to determine the necessity for review and possible 
revision of this report. 

7.2 Soil and Excavation Characteristics 

7.2.1 The in-situ soils can be excavated with moderate effort using conventional excavation 
equipment. Some caving should be anticipated in unshored excavations, especially where 
granular soils are encountered. In addition, the contractor should also be aware that casing may 
be required to prevent caving of drilled excavations. 

7.2.2 It is the responsibility of the contractor to ensure that all excavations and trenches are properly 
shored and maintained in accordance with applicable OSHA rules and regulations to maintain 
safety and maintain the stability of existing adjacent improvements. 

 
7.2.3 All onsite excavations must be conducted in such a manner that potential surcharges from 

existing structures, construction equipment, and vehicle loads are resisted. The surcharge area 
may be defined by a 1:1 projection down and away from the bottom of an existing foundation 
or vehicle load. Penetrations below this 1:1 projection will require special excavation measures 
such as sloping and shoring. Excavation recommendations are provided in the Temporary 
Excavations section of this report (see Section 7.18). 

 
7.2.4 The upper five feet of site soils encountered during this investigation are considered to have a 

“medium” expansive potential (EI = 73); and the soils are classified as “expansive” based on 
the 2019 California Building Code (CBC) Section 1803.5.3. Recommendations presented 
herein assume that the proposed foundations and slabs will derive support in “medium” 
expansive materials. 
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7.3 Minimum Resistivity, pH, and Water-Soluble Sulfate 

7.3.1 Potential of Hydrogen (pH) and resistivity testing as well as chloride content testing were 
performed on representative samples of soil to generally evaluate the corrosion potential to 
surface utilities. The tests were performed in accordance with California Test Method Nos. 643 
and 422 and indicate that the soils are considered “severely corrosive” with respect to corrosion 
of buried ferrous metals on site. Due to the corrosive potential of the soils, it is recommended 
that PVC, ABS or other approved plastic piping be utilized in lieu of cast-iron when in direct 
contact with the site soils. The results are presented in Appendix B (Figure B22) and should 
be considered for design of underground structures.  

7.3.2 Laboratory tests were performed on representative samples of the site materials to measure the 
percentage of water-soluble sulfate content. Results from the laboratory water-soluble sulfate 
tests are presented in Appendix B (Figure B22) and indicate that the on-site materials possess 
a sulfate exposure class of “S0” to concrete structures as defined by 2019 CBC Section 1904 
and ACI 318-19 Chapter 19. 

7.3.3 Geocon West, Inc. does not practice in the field of corrosion engineering and mitigation.  
If corrosion sensitive improvements are planned, it is recommended that a corrosion engineer 
be retained to evaluate corrosion test results and incorporate the necessary precautions to  
avoid premature corrosion of buried metal pipes and concrete structures in direct contact with 
the soils. 

7.4 Grading 

7.4.1 Earthwork is anticipated to include excavation of site soils for the proposed subterranean level 
or building pad, foundations, elevator pit, and utility trenches, as well as placement of backfill 
for building pad, walls, ramps and trenches. 

 
7.4.2 A preconstruction conference should be held at the site prior to the beginning of excavation 

operations with the owner, contractor, civil engineer, geotechnical engineer, and building 
official in attendance. Special soil handling requirements can be discussed at that time. 

 
7.4.3 Earthwork should be observed, and compacted fill tested by representatives of Geocon West, 

Inc. The existing fill and alluvial soil encountered during exploration are suitable for re-use as 
an engineered fill, provided any encountered oversize material (greater than 6 inches) and any 
encountered deleterious debris are removed. 
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7.4.4 Grading should commence with the removal of all existing vegetation and existing 
improvements from the area to be graded. Deleterious debris such as wood and root structures 
should be exported from the site and should not be mixed with the fill soils. Concrete should 
not be mixed with the fill soils unless approved by the Geotechnical Engineer; in accordance 
with City policy, concrete and asphalt is not permitted to be mixed into structural fill.  
All existing underground improvements planned for removal should be completely excavated 
and the resulting depressions properly backfilled in accordance with the procedures described 
herein. Once a clean excavation bottom has been established it must be observed and approved 
in writing by the Geotechnical Engineer (a representative of Geocon West, Inc.) and the City 
of Los Angeles Inspector. 

 
7.4.5 For an on-grade structure, as a minimum, it is recommended that the upper 5 feet of existing 

site soils within the proposed on-grade building footprint areas be excavated and properly 
compacted for foundation and slab support. Deeper excavation should be conducted as 
necessary to completely remove all existing artificial fill or soft soil at the direction of the 
Geotechnical Engineer (a representative of Geocon). Proposed on-grade foundations should 
be underlain by a minimum of 3 feet of newly placed engineered fill. The excavation should 
extend laterally a minimum distance of 3 feet beyond the building footprint area or a distance 
equal to the depth of fill below the foundation, whichever is greater. 

 
7.4.6 Where the recommended lateral over-excavation cannot be performed, such as adjacent to 

property lines, the lateral component of the mat foundation design can rely solely on friction 
between the bottom of the mat and the underlying subgrade soils. The mat should not utilize 
passive pressure along the perimeter unless foundations are bounded by and in direct contact 
with newly placed engineered fill. 

7.4.7 Additional grading should be conducted as necessary to maintain the required 3 feet of newly 
placed engineered fill below foundations for an on-grade structure. The grading contractor 
should verify all bottom of footing elevations prior to commencement of grading activities to 
ensure that grading is conducted deep enough to provide the required three feet of engineered 
fill below foundations. 

 
7.4.8 Prior to placing any fill, the upper 12 inches of the excavation bottom must be proof-rolled in 

the presence of the Geotechnical Engineer (a representative of Geocon) and approved in 
writing. All excavation bottoms must be observed and approved in writing by the Geotechnical 
Engineer (a representative of Geocon), prior to placing bedding materials, fill, steel, gravel or 
concrete. 
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7.4.9 Due to the potential for high-moisture content soils at the excavation bottom or if construction 
is performed during the rainy season and the excavation bottom becomes saturated, stabilization 
measures may have to be implemented to prevent excessive disturbance the excavation bottom. 
Should this condition exist, rubber tire equipment should not be allowed in the excavation bottom 
until it is stabilized, or extensive soil disturbance could result. Track mounted equipment should 
be considered to minimize disturbance to the soils. 

7.4.10 One method of subgrade stabilization would consist of introducing a thin lift of 3 to 6-inch 
diameter crushed angular rock into the soft excavation bottom. The use of crushed concrete 
will also be acceptable. The crushed rock should be spread thinly across the excavation bottom 
and pressed into the soils by track rolling or wheel rolling with heavy equipment. It is very 
important that voids between the rock fragments are not created so the rock must be thoroughly 
pressed or blended into the soils. All subgrade soils must be properly compacted and  
proof-rolled in the presence of the Geotechnical Engineer (a representative of Geocon West, 
Inc.). 

7.4.11 Subgrade stabilization may also be accomplished by placing a 1-foot-thick layer of washed, 
angular 3/4-inch gravel atop a stabilization fabric (Mirafi 500X or equivalent), subsequent to 
subgrade approval. This gravel placement procedure should be conducted in sections until the 
entire excavation bottom has been blanketed by fabric and gravel. Heavy equipment may 
operate upon the gravel once it has been placed. The gravel should be compacted to a dense 
state utilizing a vibratory drum roller. The placement of gravel at the subgrade level may be 
coordinated with the temporary dewatering of the site. The gravel and fabric system will 
function as both a permeable material for any necessary dewatering procedures as well as a 
stable material upon which heavy equipment may operate. It is recommended that the 
contractor consult with the Geotechnical Engineer to discuss this procedure in more detail. 

7.4.12 The City of Los Angeles Department of Building and Safety requires a minimum compactive 
effort of 95 percent of the laboratory maximum dry density in accordance with ASTM D 1557 
(latest edition) where the soils to be utilized in the fill have less than 15 percent finer than 
0.005 millimeter. Soils with more than 15 percent finer than 0.005 millimeter may be 
compacted to 90 percent of the laboratory maximum dry density in accordance with ASTM D 
1557 (latest edition). Based on the nature of the site soils, all fill and backfill soils should be 
placed in horizontal loose layers approximately 6 to 8 inches thick, moisture conditioned to at 
least two percent above optimum moisture content and properly compacted to a minimum of  
90 percent of the maximum dry density in accordance with ASTM D 1557 (latest edition). 
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7.4.13 The grading contractor should be aware that the existing soils are currently at or above 
optimum moisture content. If the site soils are oversaturated at the time of grading, they will 
likely require some spreading and drying activities in order to achieve proper compaction; 
however, this could change seasonally. 

 
7.4.14 Foundations for small outlying structures, such as block walls up to 6 feet in height, planter 

walls or trash enclosures, which will not be tied to the proposed structure, may be supported 
on conventional foundations deriving support on a minimum of 12 inches of newly placed 
engineered fill which extends laterally at least 12 inches beyond the foundation area.  
Where excavation and compaction cannot be performed, foundations may derive support 
directly in the competent undisturbed alluvial soils at and below a depth of 2 feet below the 
existing ground surface, and should be deepened as necessary to maintain a minimum 12-inch 
embedment into the recommended bearing materials. If the soils exposed in the excavation 
bottom are soft or loose, compaction of the soils will be required prior to placing steel or 
concrete. Compaction of the foundation excavation bottom is typically accomplished with a 
compaction wheel or mechanical whacker and must be observed and approved by a Geocon 
representative. 

 
7.4.15 Where new paving is to be placed, it is recommended that all existing fill and soft alluvial soils 

be excavated and properly compacted for paving support. The client should be aware that 
excavation and compaction of all existing fill and soft soils in the area of new paving is not 
required; however, paving constructed over existing uncertified fill or unsuitable alluvial soil 
may experience increased settlement and/or cracking, and may therefore have a shorter design 
life and increased maintenance costs. As a minimum, the upper 12 inches of soil should be 
scarified, moisture conditioned to at least two percent above optimum moisture content, and 
compacted to at least 92 percent relative compaction for paving support. Paving 
recommendations are provided in Preliminary Pavement Recommendations section of this 
report (see Section 7.12). 

 
7.4.16 All imported fill shall be observed, tested, and approved by Geocon West, Inc. prior to bringing 

soil to the site. Rocks larger than 6 inches in diameter shall not be used in the fill. If necessary, 
import soils used as structural fill should have an expansion index less than 50 and corrosivity 
properties that are equally or less detrimental to that of the existing onsite soils (see Figure 
B22). 
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7.4.17 Utility trenches should be properly backfilled in accordance with the following requirements. 
The pipe should be bedded with clean sands (Sand Equivalent greater than 30) to a depth of at 
least 1 foot over the pipe, and the bedding material must be inspected and approved in writing 
by the Geotechnical Engineer (a representative of Geocon). The use of gravel is not acceptable 
unless used in conjunction with filter fabric to prevent the gravel from having direct contact 
with soil. If gravel is used for trench bedding and shading (typical when seepage is present) it 
must be 3/16-inch rounded birds-eye rock in accordance with the City of LA plumbing 
department requirements. The remainder of the trench backfill may be derived from onsite soil 
or approved import soil, compacted as necessary, until the required compaction is obtained. 
The use of minimum 2-sack slurry is also acceptable as backfill (see Section 7.5). Prior to 
placing any bedding materials or pipes, the excavation bottom must be observed and approved 
in writing by the Geotechnical Engineer (a representative of Geocon) 

7.4.18 Due to the expansive potential of the soils, it is recommended that the subgrade be maintained 
at least two percent above optimum moisture content prior to and at the time of concrete 
placement. 

 
7.4.19  All trench and foundation excavation bottoms must be observed and approved in writing by 

the Geotechnical Engineer (a representative of Geocon), prior to placing bedding sands, fill, 
steel, gravel, or concrete. 

7.5 Controlled Low Strength Material (CLSM) 

7.5.1 Controlled Low Strength Material (CLSM) may be utilized in lieu of compacted soil as 
engineered fill where approved in writing by the Geotechnical Engineer. Where utilized within 
the City of Los Angeles use of CLSM is subject to the following requirements: 

 Standard Requirements 
 

1.  CLSM shall be ready-mixed by a City of Los Angeles approved batch plant; 

2.  CLSM shall not be placed on uncertified fill, on incompetent natural soil, nor below 
water; 

3.  CLSM shall not be placed on a sloping surface with a gradient steeper than 5:1 
(horizontal to vertical); 

4.  Placement of the CLSM shall be under the continuous inspection of a concrete deputy 
inspector; 

5.  The excavation bottom shall be accepted by the soil engineer and the City Inspector 
prior to placing CLSM. 
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 Requirements for CLSM that will be used for support of footings 

1.  The cement content of the CLSM shall not be less than 188 pounds per cubic yard 
(min. 2 sacks);  

2.  The excavation bottom must be level, cleaned of loose soils and approved in writing 
by Geocon prior to placement of the CLSM; 

3.  The ultimate compressive strength of the CLSM shall be no less than 100 pounds per 
square inch (psi) when tested on the 28th-day per ASTM D4832 (latest edition), 
Standard Test Method for Preparation and Testing of Controlled Low Strength 
Material Test Cylinders. Compression testing will be performed in accordance with 
ASTM C39 and City of Los Angeles requirements; 

4.  Samples of the CLSM will be collected during placement, a minimum of one test (two 
cylinders) for each 50 cubic yards or fraction thereof; 

5.  Overexcavation for CLSM placement shall extend laterally beyond the footprint of 
any proposed footings as required for placement of compacted fill, unless justified 
otherwise by the soil engineer that footings will have adequate vertical and horizontal 
bearing capacity. 

7.6 Shrinkage  

7.6.1 Shrinkage results when a volume of material removed at one density is compacted to a higher 
density. A shrinkage factor between 5 and 10 percent should be anticipated when excavating 
and compacting the upper 5 feet of existing earth materials on the site to an average relative 
compaction of 92 percent. 

 
7.6.2 If import soils will be utilized in the building pad, the soils must be placed uniformly and at 

equal thickness at the direction of the Geotechnical Engineer (a representative of Geocon 
West, Inc.). Soils can be borrowed from non-building pad areas and later replaced with 
imported soils. 

7.7 Mat Foundation Design 

7.7.1 It is recommended that a reinforced concrete mat foundation be utilized for support of the 
proposed structure. The reinforced concrete mat foundation may derive support in the newly 
placed engineered fill or competent alluvium found at and below a depth of 10 feet below 
ground surface. Proposed on-grade foundations should be underlain by a minimum of 3 feet 
of newly placed engineered fill. Any exposed soft soils should be compacted to a dense state 
or penetrated by proposed foundations at the direction of the Geotechnical Engineer (a 
representative of Geocon). 
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7.7.2 The recommended maximum allowable bearing value for the design of a reinforced concrete 
mat foundation is 3,000 pounds per square foot (psf). The allowable bearing pressure may be 
increased by up to one-third for transient loads due to wind or seismic forces. 

 
7.7.3 A vertical modulus of subgrade reaction of 75 pounds per cubic inch may be used in the design 

of mat foundations deriving support in newly placed engineered fill, competent alluvial soils, 
or stabilized subgrade. This value is a unit value for use with a one-foot square footing.  
The modulus should be reduced in accordance with the following equation when used with 
larger foundations: 

K = K B+12B   

where:  KR = reduced subgrade modulus 
K = unit subgrade modulus 
B = foundation width (in feet) 

 
7.7.4 The thickness of and reinforcement for the mat foundation should be designed by the project 

structural engineer. 

7.7.5 Waterproofing of subterranean walls and slabs is recommended for this project. Particular care 
should be taken in the design and installation of waterproofing to avoid moisture problems, or 
actual water seepage into the structure through any normal shrinkage cracks which may 
develop in the concrete walls, floor slab, foundations and/or construction joints. The design 
and inspection of the waterproofing is not the responsibility of the geotechnical engineer.  
A waterproofing consultant should be retained in order to recommend a product or method, 
which would provide protection to subterranean walls, floor slabs and foundations. 

7.7.6 The foundation subgrade should be maintained at least two percent above optimum moisture 
content prior to and at the time of concrete placement 

7.7.7 For seismic design purposes, a coefficient of friction of 0.3 may be utilized between the 
concrete mat and subgrade soils without a moisture barrier, and 0.15 for slabs underlain by a 
moisture barrier. 

7.7.8 Foundation excavations should be observed and approved in writing by the Geotechnical 
Engineer (a representative of Geocon West, Inc.), prior to the placement of reinforcing steel 
and concrete to verify that the exposed soil conditions are consistent with those anticipated.  
If unanticipated soil conditions are encountered, foundation modifications may be required. 
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7.7.9 This office should be provided a copy of the final construction plans so that the 
recommendations presented herein could be properly reviewed and revised if necessary.   

7.8 Foundation Settlement 

7.8.1 The enclosed seismically-induced settlement analysis indicates that the site soils could be 
prone to up to 0.72 inch of total settlement as a result of the Design Earthquake peak ground 
acceleration ( PGAM). The differential settlement at the foundation level is anticipated to be 
less than 0.36 inch over a distance of 20 feet. These settlements are in addition to the static 
settlements indicated below and must be considered in the structural design. 

 
7.8.2 The maximum expected static settlement the proposed structure supported on a mat foundation 

deriving support in the recommended bearing materials and designed with a maximum bearing 
pressure of 3,000 psf is estimated to be less than 1½ inches and occur below the heaviest 
loaded structural element. Settlement of the foundation system is expected to occur on initial 
application of loading. Differential settlement is expected to be less than ¾ inch between the 
center and corner of the mat foundation. 

 
7.8.3 Based on seismic considerations, the proposed structure should be designed for a combined 

static and seismically induced differential settlement of less than 1¼ inch between the center 
and corner of the mat. 

7.8.4 Once the design and foundation loading configurations for the proposed structures proceeds 
to a more finalized plan, the estimated settlements presented in this report should be reviewed 
and revised, if necessary. If the final foundation loading configurations are greater than the 
assumed loading conditions, the potential for settlement should be reevaluated by this office. 

7.9 Miscellaneous Foundations 

7.9.1 Foundations for small outlying structures, such as block walls up to 6 feet high, planter walls 
or trash enclosures, which will not be tied-in to the proposed structure, may be supported on 
conventional foundations bearing on a minimum of 12 inches of newly placed engineered fill 
which extends laterally at least 12 inches beyond the foundation area. Where excavation and 
proper compaction cannot be performed, foundations may derive support directly in the 
undisturbed alluvial soils at and below a depth of 2 feet below the existing ground surface, and 
should be deepened as necessary to maintain a minimum of 12-inch embedment into 
recommended bearing materials.  
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7.9.2 If the soils exposed in the excavation bottom are soft, compaction of the soft soils will be 
required prior to placing steel or concrete. Compaction of the foundation excavation bottom is 
typically accomplished with a compaction wheel or mechanical whacker and must be observed 
and approved by a Geocon representative. Miscellaneous foundations may be designed for a 
bearing value of 1,500 psf, and should be a minimum of 12 inches in width, 24 inches in depth 
below the lowest adjacent grade and 12 inches into the recommended bearing material.  
The allowable bearing pressure may be increased by up to one-third for transient loads due to 
wind or seismic forces. 

7.9.3 Foundation excavations should be observed and approved in writing by the Geotechnical 
Engineer (a representative of Geocon West, Inc.), prior to the placement of reinforcing steel 
and concrete to verify that the excavations and exposed soil conditions are consistent with 
those anticipated.  

7.10 Lateral Design 

7.10.1 Resistance to lateral loading may be provided by friction acting at the base of foundations, 
slabs and by passive earth pressure. An allowable coefficient of friction of 0.3 may be used 
with the dead load forces in the undisturbed alluvial soils, newly placed engineered fill, or 
stabilized subgrade. 

 
7.10.2 Passive earth pressure for the sides of foundations and slabs poured against properly 

compacted engineered fill may be computed as an equivalent fluid having a density of 180 pcf 
with a maximum earth pressure of 1,800 pcf. Passive earth pressure for the sides of foundations 
and slabs poured against the alluvial soils found at and below a depth of 10 feet may be 
computed as an equivalent fluid having a density of 250 pcf with a maximum earth pressure 
of 2,500 pcf. When combining passive and friction for lateral resistance, the passive 
component should be reduced by one-third.  

 
7.10.3 Where the recommended lateral over-excavation cannot be performed, such as adjacent to 

property lines, the lateral component of the mat foundation design can rely solely on friction 
between the bottom of the mat and the underlying subgrade soils. The mat should not utilize 
passive pressure along the perimeter unless foundations are bounded by and in direct contact 
with newly placed engineered fill. 

7.11 Exterior Concrete Slabs-on-Grade 

7.11.1 Exterior concrete slabs-on-grade, at the ground surface, subject to vehicle loading should be 
designed in accordance with the recommendations in the Preliminary Pavement 
Recommendations section of this report (Section 7.12).  
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7.11.2 Exterior concrete slabs-on-grade for walkways or flatwork, not subject to vehicle loading, 
should be a minimum of 4-inches thick and minimum slab reinforcement should consist of 
No. 3 steel reinforcing bars placed 18 inches on center in both horizontal directions. Steel 
reinforcing should be positioned vertically near the slab midpoint. Prior to construction of 
slabs, the upper 12 inches of subgrade should be moistened to at least two percent over 
optimum moisture content and properly compacted to at least 92 percent relative compaction, 
as determined by ASTM Test Method D 1557 (latest edition). Crack control joints should be 
spaced at intervals not greater than 10 feet and should be constructed using saw-cuts or other 
methods as soon as practical following concrete placement. Crack control joints should extend 
a minimum depth of ¼ the slab thickness. The project structural engineer should design 
construction joints as necessary. 

 
7.11.3 Slabs-on-grade at the ground surface that may receive moisture-sensitive floor coverings or 

may be used to store moisture-sensitive materials should be underlain by a vapor retarder 
placed directly beneath the slab. The vapor retarder and acceptable permeance should be 
specified by the project architect or developer based on the type of floor covering that will be 
installed. The vapor retarder design should be consistent with the guidelines presented in 
Section 9.3 of the American Concrete Institute’s (ACI) Guide for Concrete Slabs that Receive 
Moisture-Sensitive Flooring Materials (ACI 302.2R-06) and should be installed in general 
conformance with ASTM E 1643 (latest edition) and the manufacturer’s recommendations. 
A minimum thickness of 15 mils extruded polyolefin plastic is recommended; vapor retarders 
which contain recycled content or woven materials are not recommended. The vapor retarder 
should have a permeance of less than 0.01 perms demonstrated by testing before and after 
mandatory conditioning. The vapor retarder should be installed in direct contact with the 
concrete slab with proper perimeter seal. If the Los Angeles Green Building Code 
requirements apply to this project, the vapor retarder should be underlain by 4 inches of clean 
aggregate. It is important that the vapor retarder be puncture resistant since it will be in direct 
contact with angular gravel. As an alternative to the clean aggregate suggested in the Los 
Angeles Green Building Code, it is our opinion that the concrete slab-on-grade may be 
underlain by a vapor retarder over 4 inches of clean sand (sand equivalent greater than 30), 
since the sand will serve a capillary break and will minimize the potential for punctures and 
damage to the vapor barrier. 

 
7.11.4 For seismic design purposes, a coefficient of friction of 0.3 may be utilized between concrete 

slabs and subgrade soils without a moisture barrier, and 0.15 for slabs underlain by a moisture 
barrier. 

7.11.5 The moisture content of the slab subgrade should be maintained at least two percent above 
optimum moisture content prior to and at the time of concrete placement.  



 

Geocon Project No. W1562-06-01 - 25 - June 23, 2022 

7.11.6 The recommendations of this report are intended to reduce the potential for cracking of slabs 
due to settlement. However, even with the incorporation of the recommendations presented 
herein, foundations, stucco walls, and slabs-on-grade may exhibit some cracking due to minor 
soil movement and/or concrete shrinkage. The occurrence of concrete shrinkage cracks is 
independent of the supporting soil characteristics. Their occurrence may be reduced and/or 
controlled by limiting the slump of the concrete, proper concrete placement and curing, and 
by the placement of crack control joints at periodic intervals, in particular, where re-entrant 
slab corners occur.  

7.12 Preliminary Pavement Recommendations 

7.12.1 Where new paving is to be placed, it is recommended that all existing fill and soft alluvium 
materials be excavated and properly compacted for paving support. The client should be aware 
that excavation and compaction of all existing artificial fill and soft alluvium in the area of 
new paving is not required; however, paving constructed over existing uncertified fill or 
unsuitable alluvium material may experience increased settlement and/or cracking, and may 
therefore have a shorter design life and increased maintenance costs. As a minimum, the upper 
12 inches of paving subgrade should be scarified, moisture conditioned to at least two percent 
over optimum moisture content, and properly compacted to at least 92 percent relative 
compaction, as determined by ASTM Test Method D 1557 (latest edition). 

7.12.2 The following pavement sections are based on an assumed R-Value of 20. Once site grading 
activities are complete an R-Value should be obtained by laboratory testing to confirm the 
properties of the soils serving as paving subgrade, prior to placing pavement.  

7.12.3 The Traffic Indices listed below are estimates. Geocon does not practice in the field of traffic 
engineering. The actual Traffic Index for each area should be determined by the project civil 
engineer. If pavement sections for Traffic Indices other than those listed below are required, 
Geocon should be contacted to provide additional recommendations. Pavement thicknesses 
were determined following procedures outlined in the California Highway Design Manual 
(Caltrans). It is anticipated that the majority of traffic will consist of automobile and large 
truck traffic. 

PRELIMINARY PAVEMENT DESIGN SECTIONS 

Location Estimated Traffic 
Index (TI) 

Asphalt Concrete 
(inches) 

Class 2 Aggregate 
Base (inches) 

Automobile Parking  
and Driveways 4.0 3.0 4.0 

Trash Truck &  
Fire Lanes 7.0 4.0 12.0 
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7.12.4 Asphalt concrete should conform to Section 203-6 of the “Standard Specifications for Public 
Works Construction” (Green Book). Class 2 aggregate base materials should conform to 
Section 26-1.02A of the “Standard Specifications of the State of California, Department of 
Transportation” (Caltrans). The use of Crushed Miscellaneous Base (CMB) in lieu of Class 2 
aggregate base is acceptable. Crushed Miscellaneous Base should conform to Section  
200-2.4 of the “Standard Specifications for Public Works Construction” (Green Book). 

7.12.5 Unless specifically designed and evaluated by the project structural engineer, where exterior 
concrete paving will be utilized for support of vehicles, it is recommended that the concrete 
be a minimum of 6 inches of concrete reinforced with No. 3 steel reinforcing bars placed 
18 inches on center in both horizontal directions. Concrete paving supporting vehicular traffic 
should be underlain by a minimum of 4 inches of aggregate base and a properly compacted 
subgrade. The subgrade and base material should be compacted to 92 and 95 percent relative 
compaction, respectively, as determined by ASTM Test Method D 1557 (latest edition).  

7.12.6 The performance of pavements is highly dependent upon providing positive surface drainage 
away from the edge of pavements. Ponding of water on or adjacent to the pavement will likely 
result in saturation of the subgrade materials and subsequent cracking, subsidence and 
pavement distress. If planters are planned adjacent to paving, it is recommended that the 
perimeter curb be extended at least 12 inches below the bottom of the aggregate base to 
minimize the introduction of water beneath the paving. 

7.13 Retaining Wall Design 

7.13.1 The recommendations presented below are generally applicable to the design of rigid concrete 
or masonry retaining walls having a maximum height of 10 feet. In the event that walls higher 
than 10 feet are planned, Geocon should be contacted for additional recommendations. 

 
7.13.2 Retaining wall foundations may be designed in accordance with the recommendations 

provided in the Mat Foundation Design section of this report (see Section 7.7). 
 
7.13.3 Retaining walls with a level backfill surface that are not restrained at the top should be 

designed utilizing a triangular distribution of pressure (active pressure). Restrained walls are 
those that are not allowed to rotate more than 0.001H (where H equals the height of the 
retaining portion of the wall in feet) at the top of the wall. Where walls are restrained from 
movement at the top, walls may be designed utilizing a triangular distribution of pressure  
(at-rest pressure). The table on the following page presents recommended pressures to be used 
in retaining wall design, assuming that proper drainage will be maintained.  
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RETAINING WALL WITH LEVEL BACKFILL SURFACE 

HEIGHT OF 
RETAINING WALL 

(Feet) 

ACTIVE PRESSURE 
EQUIVALENT FLUID 

PRESSURE 
(Pounds Per Cubic Foot) 

AT-REST PRESSURE 
EQUIVALENT FLUID 

PRESSURE 
(Pounds Per Cubic Foot) 

Up to 10 30 68 
 
7.13.4 The wall pressures provided above assume that the proposed retaining walls will support 

relatively undisturbed alluvium. If sloping techniques are to be utilized for construction of 
proposed walls, which would result in a wedge of engineered fill behind the retaining walls, 
revised earth pressures may be required to account for the expansive potential of the soil placed 
as engineered fill. This should be evaluated once the use of sloping measures is established 
and once the geotechnical characteristics of the engineered backfill soils can be further 
evaluated.   

7.13.5 The wall pressures provided above assume that the retaining wall will be properly drained 
preventing the buildup of hydrostatic pressure. If retaining wall drainage is not implemented, 
the equivalent fluid pressure to be used in design of undrained walls is 96 pcf. The value 
includes hydrostatic pressures plus buoyant lateral earth pressures. 

7.13.6 Additional active pressure should be added for a surcharge condition due to sloping ground, 
vehicular traffic or adjacent structures and should be designed for each condition as the project 
progresses. The surcharge pressure should be evaluated in accordance with the 
recommendations in Section 7.25 of this report. 

7.13.7 In addition to the recommended earth pressure, the upper 10 feet of the retaining wall adjacent 
to the street or driveway areas should be designed to resist a uniform lateral pressure of  
100 psf, acting as a result of an assumed 300 psf surcharge behind the wall due to normal street 
traffic. If the traffic is kept back at least 10 feet from the wall, the traffic surcharge may be 
neglected. 

 
7.13.8 Seismic lateral forces will be required for any retaining walls in excess of 6 feet. 

Recommendations for seismic lateral forces are presented in the following Section. 

7.14 Dynamic (Seismic) Lateral Forces 

7.14.1 The structural engineer should determine the seismic design category for the project in 
accordance with Section 1613 of the CBC. If the project possesses a seismic design category 
of D, E, or F, proposed retaining walls in excess of 6 feet in height should be designed with 
seismic lateral pressure (Section 1803.5.12 of the 2019 CBC). 
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7.14.2 A seismic load of 10 pcf should be used for design of walls that support more than 6 feet of 
backfill in accordance with Section 1803.5.12 of the 2019 CBC. The seismic load is applied 
as an equivalent fluid pressure along the height of the wall and the calculated loads result in a 
maximum load exerted at the base of the wall and zero at the top of the wall. This seismic load 
should be applied in addition to the active earth pressure. The earth pressure is based on half 
of two thirds of PGAM calculated from ASCE 7-16 Section 11.8.3.  

7.15 Retaining Wall Drainage 

7.15.1 Retaining walls not designed for hydrostatic pressures should be provided with a drainage 
system extended at least two-thirds the height of the wall. At the base of the drain system, a 
subdrain covered with a minimum of 12 inches of gravel should be installed, and a compacted 
fill blanket or other seal placed at the surface (see Figure 17). The clean bottom and subdrain 
pipe, behind a retaining wall, should be observed by the Geotechnical Engineer (a 
representative of Geocon), prior to placement of gravel or compacting backfill. 

 
7.15.2  As an alternative, a plastic drainage composite such as Miradrain or equivalent may be 

installed in continuous, 4-foot-wide columns along the entire back face of the wall, at 8 feet 
on center. The top of these drainage composite columns should terminate approximately  
18 inches below the ground surface, where either hardscape or a minimum of 18 inches of 
relatively cohesive material should be placed as a cap (see Figure 18). These vertical columns 
of drainage material would then be connected at the bottom of the wall to a collection panel or 
a 1-cubic-foot rock pocket drained by a 4-inch subdrain pipe. 

 
7.15.3 Subdrainage pipes at the base of the retaining wall drainage system should outlet to an 

acceptable location via controlled drainage structures. Drainage should not be allowed to flow 
uncontrolled over descending slopes.    

 
7.15.4 Moisture affecting below grade walls is one of the most common post-construction complaints. 

Poorly applied or omitted waterproofing can lead to efflorescence or standing water. Particular 
care should be taken in the design and installation of waterproofing to avoid moisture 
problems, or actual water seepage into the structure through any normal shrinkage cracks 
which may develop in the concrete walls, floor slab, foundations and/or construction joints. 
The design and inspection of the waterproofing is not the responsibility of the geotechnical 
engineer. A waterproofing consultant should be retained in order to recommend a product or 
method, which would provide protection to subterranean walls, floor slabs and foundations. 
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7.16 Elevator Pit Design 

7.16.1 The elevator pit slab and retaining wall should be designed by the project structural engineer. 
Elevator pit walls may be designed in accordance with the recommendations in the Mat 
Foundation Design and Retaining Wall Design sections of this report (see Section 7.7 and 
7.13). 

 
7.16.2 Additional active pressure should be added for a surcharge condition due to sloping ground, 

vehicular traffic or adjacent foundations and should be designed for each condition as the 
project progresses. 

7.16.3 If retaining wall drainage is to be provided, the drainage system should be designed in 
accordance with the Retaining Wall Drainage section of this report (see Section 7.15). 

7.16.4 Subdrainage pipes at the base of the retaining wall drainage system should outlet to a location 
acceptable to the building official.  

 
7.16.5 It is suggested that the exterior walls and slab be waterproofed to prevent excessive moisture 

inside of the elevator pit. Waterproofing design and installation is not the responsibility of the 
geotechnical engineer. 

7.17 Elevator Piston 

7.17.1 If a plunger-type elevator piston is installed for this project, a deep drilled excavation will be 
required. It is important to verify that the drilled excavation is not situated immediately 
adjacent to a foundation or shoring pile, or the drilled excavation could compromise the 
existing foundation or pile support, especially if the drilling is performed subsequent to the 
foundation or pile construction. 

 
7.17.2 Casing will be required since some caving is expected in the drilled excavation. The contractor 

should be prepared to use casing and should have it readily available at the commencement of 
drilling activities. Continuous observation of the drilling and installation of the elevator piston 
by the Geotechnical Engineer (a representative of Geocon West, Inc.) is required. 

 
7.17.3 The annular space between the piston casing and drilled excavation wall should be filled with 

a minimum of 1½-sack slurry pumped from the bottom up. As an alternative, pea gravel may 
be utilized. The use of soil to backfill the annular space is not acceptable. 
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7.18 Temporary Excavations 

7.18.1  Excavations on the order of 12 feet in height may be required for excavation and construction 
of the subterranean level, including foundation depths. The excavations are expected to expose 
artificial fill and alluvial soils, which may be subject to caving where granular soils are 
exposed. Temporary vertical excavations up to 5 feet in height may be attempted where not 
surcharged by adjacent traffic or structures. 

 
7.18.2 Vertical excavations greater than 5 feet or where surcharged by existing structures will require 

sloping or shoring measures in order to provide a stable excavation. Where sufficient space is 
available, temporary unsurcharged embankments could be sloped back at a uniform 1:1 slope 
gradient or flatter up to a maximum of 12 feet in height. A uniform slope does not have a 
vertical portion.  

 
7.18.3 If excavations in close proximity to an adjacent property line and/or structure are required, 

special excavation measures such as slot-cutting or shoring may be necessary in order to 
maintain lateral support of offsite improvements. Recommendations for slot cutting and 
shoring are provided in Sections 7.19 and 7.20 of this report.  

 
7.18.4 Where temporary construction slope are utilized, the top of the slope should be barricaded to 

prevent vehicles and storage loads at the top of the slope within a horizontal distance equal to 
the height of the slope. If the temporary construction slopes are to be maintained during the 
rainy season, berms are suggested along the tops of the slopes where necessary to prevent 
runoff water from entering the excavation and eroding the slope faces. Geocon personnel 
should inspect the soils exposed in the cut slopes during excavation so that modifications of 
the slopes can be made if variations in the soil conditions occur. All excavations should be 
stabilized within 30 days of initial excavation.  

7.19 Slot Cutting 

7.19.1 The slot-cutting method employs the earth as a buttress and allows the earth excavation to 
proceed in phases. Where slot-cutting is used for foundation construction, the proposed 
construction techniques should be discussed with the structural engineer so that appropriate 
modifications can be made to the foundation design; such as additional reinforcing or details 
for doweling.  
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7.19.2 It is recommended that the initial temporary excavation along the property line be sloped back 
at a uniform 1:1 (H:V) slope gradient or flatter for excavation of the existing soils to the 
necessary depth. The temporary excavation should not extend below the surcharge area of any 
adjacent foundations. The surcharge area may be defined by a 1:1 projection down and away 
from the bottom of an existing foundation. The temporary slope may then be excavated using 
the slot-cutting (see illustration below). 

 

 
 

7.19.3 Alternate "A" slots of 8 feet in width may be worked. The remaining earth buttresses ("B" and 
"C" slots) should also be 8 feet in width. The wall, foundation, or backfill should be completed 
in the "A" slots to a point where support of the offsite property and/or any existing structures 
is restored before the "B" slots are excavated. After completing the wall, foundation, or backfill 
in the "B" slots, finally the "C" slots may be excavated. Slot-cutting is not recommended for 
vertical excavations greater than 5 feet in height. Slot-cut calculations are provided on the 
following pages. The project structural engineer should confirm the surcharge load, and the 
slot-cut calculations should be revised as needed for each surcharge condition as the project 
progresses. 

A surcharge load of 1,000 pounds per linear foot is included in the slot-cut calculation to 
account for miscellaneous minor surcharges.  

A

B

C

A

B

C

A
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A surcharge load of 300 pounds per square foot is included in the slot-cut calculation to 
account for traffic surcharges.  

Input:
Height of Slots (H) 5.0 feet Design Equations

b = H/(tan )
Unit Weight of Soils ( ) 125.0 pcf A = 0.5*H*b
Friction Angle of Soils ( ) 27.0 degrees W = 0.5*H*b*  (per lineal foot of slot width)
Cohesion of Soils (c) 300.0 psf F1 = d*W*(sin )
Factor of Safety (FS) 1.25 R1 = d*[W*(cos )*(tan )+(c*b)]

Factor of Safety = Resistance Force/Driving Force R2 = 2*[(0.5*H*b)*c]
FS = Resistance Force/Driving Force
FS = (R1+R2)/(F1)

Surcharge Pressure:
Line Load (qL) 1000.0 plf
Distance Away from Edge of Excavation (X) 0.0 feet

Failure Width of Area of Weight of Driving Force Resisting Force Resisting Force Allowable Width
Angle Failure Wedge Failure Wedge Failure Wedge Wedge + Surcharge Failure Wedge Side Resistance of Slots*

( ) (b) (A) (W) per lineal foot per lineal foot Force (d)
degrees feet feet2 lbs/lineal foot of Slot Wdith of Slot Width lbs feet

45 5.0 13 1562.5 3044.6 7500.0 8.0
46 4.8 12 1508.9 2973.3 7242.7 8.0
47 4.7 12 1457.1 2904.8 6993.9 8.0
48 4.5 11 1406.9 2839.0 6753.0 8.0
49 4.3 11 1358.3 2775.8 6519.7 8.0
50 4.2 10 1311.1 2715.0 6293.2 8.0
51 4.0 10 1265.3 2656.5 6073.4 8.0
52 3.9 10 1220.8 2600.2 5859.6 8.0
53 3.8 9 1177.4 2545.9 5651.7 8.0
54 3.6 9 1135.2 2493.6 5449.1 8.0
55 3.5 9 1094.1 2443.2 5251.6 8.0
56 3.4 8 1053.9 2394.5 5058.8 8.0
57 3.2 8 1014.7 1689.7 2347.6 4870.6 8.0
58 3.1 8 976.4 2302.4 4686.5 8.0
59 3.0 8 938.8 2258.8 4506.5 8.0
60 2.9 7 902.1 2216.6 4330.1 8.0
61 2.8 7 866.1 2176.0 4157.3 8.0
62 2.7 7 830.8 2136.8 3987.8 8.0
63 2.5 6 796.1 2099.0 3821.4 8.0
64 2.4 6 762.1 2062.5 3658.0 8.0
65 2.3 6 728.6 2027.3 3497.3 8.0
66 2.2 6 695.7 1993.4 3339.2 8.0
67 2.1 5 663.2 1960.7 3183.6 8.0
68 2.0 5 631.3 1929.2 3030.2 8.0
69 1.9 5 599.8 1898.8 2879.0 8.0
70 1.8 5 568.7 1869.6 2729.8 8.0

* Width of Slots to achieve a minimum of 1.25 Factor of Safety, w ith a Maximum Allow able Slot Width of 8-feet.

Critical Slot Width w ith Factor of Safety equal or exceeding 1.25:
dallow = 8.0 feet

1474.1

1566.6
1549.1
1531.0
1512.5
1493.5

1647.3
1632.1
1616.5
1600.4
1583.7

1727.4
1715.4
1702.8

1676.0
1661.9

1779.8
1770.4
1760.5
1750.0
1739.0

Slot Cut Calculation

1812.0
1804.7
1797.0
1788.7
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7.20 Shoring – Soldier Pile Design and Installation  

7.20.1 The following information on the design and installation of shoring is preliminary. Review of 
the final shoring plans and specifications should be made by this office prior to bidding or 
negotiating with a shoring contractor. 

 

Input:
Height of Slots (H) 5.0 feet Design Equations

b = H/(tan )
Unit Weight of Soils ( ) 125.0 pcf A = 0.5*H*b
Friction Angle of Soils ( ) 27.0 degrees W = 0.5*H*b*  (per lineal foot of slot width)
Cohesion of Soils (c) 300.0 psf F1 = d*W*(sin )
Factor of Safety (FS) 1.25 R1 = d*[W*(cos )*(tan )+(c*b)]

Factor of Safety = Resistance Force/Driving Force R2 = 2*[(0.5*H*b)*c]
FS = Resistance Force/Driving Force
FS = (R1+R2)/(F1)

Surcharge Pressure:
Traffic Surcharge (q) 300.0 psf
Distance Away from Edge of Excavation (X) 0.0 feet

Failure Width of Area of Weight of Driving Force Resisting Force Resisting Force Allowable Width
Angle Failure Wedge Failure Wedge Failure Wedge Wedge + Surcharge Failure Wedge Side Resistance of Slots*

( ) (b) (A) (W) per lineal foot per lineal foot Force (d)
degrees feet feet2 lbs/lineal foot of Slot Wdith of Slot Width lbs feet

45 5.0 13 1562.5 2165.5 2792.4 7500.0 8.0
46 4.8 12 1508.9 2127.4 2725.5 7242.7 8.0
47 4.7 12 1457.1 2088.6 2661.6 6993.9 8.0
48 4.5 11 1406.9 2049.2 2600.4 6753.0 8.0
49 4.3 11 1358.3 2009.2 2541.8 6519.7 8.0
50 4.2 10 1311.1 1968.5 2485.8 6293.2 8.0
51 4.0 10 1265.3 1927.3 2432.1 6073.4 8.0
52 3.9 10 1220.8 1885.5 2380.6 5859.6 8.0
53 3.8 9 1177.4 1843.1 2331.2 5651.7 8.0
54 3.6 9 1135.2 1800.1 2283.9 5449.1 8.0
55 3.5 9 1094.1 1756.6 2238.6 5251.6 8.0
56 3.4 8 1053.9 1712.5 2195.1 5058.8 8.0
57 3.2 8 1014.7 1668.0 2153.4 4870.6 8.0
58 3.1 8 976.4 1622.9 2113.4 4686.5 8.0
59 3.0 8 938.8 1577.3 2075.1 4506.5 8.0
60 2.9 7 902.1 1531.3 2038.3 4330.1 8.0
61 2.8 7 866.1 1484.7 2003.1 4157.3 8.0
62 2.7 7 830.8 1437.8 1969.4 3987.8 8.0
63 2.5 6 796.1 1390.3 1937.0 3821.4 8.0
64 2.4 6 762.1 1342.5 1906.1 3658.0 8.0
65 2.3 6 728.6 1294.3 1876.6 3497.3 8.0
66 2.2 6 695.7 1245.6 1848.3 3339.2 8.0
67 2.1 5 663.2 1196.6 1821.3 3183.6 8.0
68 2.0 5 631.3 1147.2 1795.6 3030.2 8.0
69 1.9 5 599.8 1097.5 1771.0 2879.0 8.0
70 1.8 5 568.7 1047.4 1747.7 2729.8 8.0

* Width of Slots to achieve a minimum of 1.25 Factor of Safety, w ith a Maximum Allow able Slot Width of 8-feet.

Critical Slot Width w ith Factor of Safety equal or exceeding 1.25:
dallow = 8.0 feet

Slot Cut Calculation
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7.20.2 One method of shoring would consist of steel soldier piles, placed in drilled holes and 
backfilled with concrete. The steel soldier piles may also be installed utilizing high frequency 
vibration. Where maximum excavation heights are less than 12 feet the soldier piles are 
typically designed as cantilevers. Where excavations exceed 12 feet or are surcharged, soldier 
piles may require lateral bracing utilizing drilled tie-back anchors or raker braces to maintain 
an economical steel beam size and prevent excessive deflection. The size of the steel beam, 
the need for lateral bracing, and the acceptable shoring deflection should be determined by the 
project shoring engineer. 

 
7.20.3 The design embedment of the shoring pile toes must be maintained during excavation 

activities. The toes of the perimeter shoring piles should be deepened to take into account any 
required excavations necessary for foundations and/or adjacent drainage systems. 

 
7.20.4 The proposed soldier piles may also be designed as permanent piles. The required pile depths, 

dimensions, and spacing should be determined and designed by the project structural and 
shoring engineers. All piles utilized for shoring can also be incorporated into a permanent 
retaining wall system (shotcrete wall) and should be designed in accordance with the earth 
pressure provided in the Retaining Wall Design section of this report (see Section 7.13).  

7.20.5 Drilled cast-in-place soldier piles should be placed no closer than three diameters on center. 
The minimum diameter of the piles is 18 inches. Structural concrete should be used for the 
soldier piles below the excavation; lean-mix concrete may be employed above that level.  
As an alternative, lean-mix concrete may be used throughout the pile where the reinforcing 
consists of a wideflange section. The slurry must be of sufficient strength to impart the lateral 
bearing pressure developed by the wideflange section to the soil. For design purposes, an 
allowable passive value for the soils below the bottom plane of excavation may be assumed to 
be 120 psf per foot (value has been reduced for buoyant forces). Where piles are installed by 
vibration techniques, the passive pressure may be assumed to mobilize across a width equal to 
the two times the dimension of the beam flange. The allowable passive value may be doubled 
for isolated piles, spaced a minimum of three times the pile diameter. To develop the full lateral 
value, provisions should be implemented to assure firm contact between the soldier piles and 
the undisturbed alluvium. 
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7.20.6 Some caving is should be anticipated, especially where granular soils are encountered and the 
contractor should have casing available prior to commencement of drilling activities.  
When casing is used, extreme care should be employed so that the pile is not pulled apart as 
the casing is withdrawn. At no time should the distance between the surface of the concrete 
and the bottom of the casing be less than 5 feet. As an alternative, piles may be vibrated into 
place; however, there is always a risk that excessive vibrations in sandy soils could induce 
settlements and distress to adjacent offsite improvements. Continuous observation of the 
drilling and pouring of the piles by the Geotechnical Engineer (a representative of Geocon 
West, Inc.), is required. 

 
7.20.7 Groundwater was encountered during site exploration at depths of 15 and 27 feet.  

The contractor should be prepared for groundwater during pile installation. Piles placed below 
the water level require the use of a tremie to place the concrete into the bottom of the hole.  
A tremie should consist of a rigid, water-tight tube having a diameter of not less than 6 inches 
with a hopper at the top. The tube should be equipped with a device that will close the 
discharge end and prevent water from entering the tube while it is being charged with concrete. 
The tremie should be supported so as to permit free movement of the discharge end over the 
entire top surface of the work and to permit rapid lowering when necessary to retard or stop 
the flow of concrete. The discharge end should be closed at the start of the work to prevent 
water entering the tube and should be entirely sealed at all times, except when the concrete is 
being placed. The tremie tube should be kept full of concrete. The flow should be continuous 
until the work is completed and the resulting concrete seal should be monolithic and 
homogeneous. The tip of the tremie tube should always be kept about 5 feet below the surface 
of the concrete and definite steps and safeguards should be taken to insure that the tip of the 
tremie tube is never raised above the surface of the concrete. 

 
7.20.8 A special concrete mix should be used for concrete to be placed below water. The design 

should provide for concrete with an unconfined compressive strength psi of 1,000 pounds per 
square inch (psi) over the initial job specification. An admixture that reduces the problem of 
segregation of paste/aggregates and dilution of paste should be included. The slump should be 
commensurate to any research report for the admixture, provided that it should also be the 
minimum for a reasonable consistency for placing when water is present. 

7.20.9 The time between lagging excavation and lagging placement should be as short as possible. 
Soldier piles should be designed for the full-anticipated pressures. Due to arching in the soils, 
the pressure on the lagging will be less. It is recommended that the lagging be designed for the 
full design pressure but be limited to a maximum of 400 psf. 
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7.20.10 If a vibratory method of solider pile installation is utilized, predrilling may be performed prior 
to installation of the steel beams. If predrilling is performed, it is recommended that the bore 
diameter be at least 2 inches smaller than the largest dimension of the pile to prevent excessive 
loss in the frictional component of the pile capacity. Predrilling should not be conducted below 
the proposed excavation bottom.  

 
7.20.11 If a vibratory method is utilized, the owner should be aware of the potential risks associated 

with vibratory efforts, which typically involve inducing settlement within the vicinity of the 
pile which could result in a potential for damage to existing improvements in the area.  

 
7.20.12 The level of vibration that results from the installation of the piles should not exceed a 

threshold where occupants of nearby structures are disturbed, despite higher vibration 
tolerances that a building may endure without deformation or damage. The main parameter 
used for vibration assessment is peak particle velocity in units of inch per second (in/sec).  
The acceptable range of peak particle velocity should be evaluated based on the age and 
condition of adjacent structures, as well as the tolerance of human response to vibration. Based 
on Table 19 of the Transportation and Construction Induced Vibration Guidance Manual 
(Caltrans 2020), a continuous source of vibrations (ex. vibratory pile driving) which generates 
a maximum peak particle velocity of 0.5 in/sec is considered tolerable for modern 
industrial/commercial buildings and new residential structures. The Client should be aware 
that a lower value may be necessary if older or fragile structures are in the immediate vicinity 
of the site.  

 
7.20.13 Vibrations should be monitored and record with seismographs during pile installation to detect 

the magnitude of vibration and oscillation experienced by adjacent structures. If the vibrations 
exceed the acceptable range during installation, the shoring contractor should modify the 
installation procedure to reduce the values to within the acceptable range. Vibration 
monitoring is not the responsibility of the Geotechnical Engineer. 

 
7.20.14 Geocon does not practice in the field of vibration monitoring. If construction techniques will 

be implemented, it is recommended that qualified consultant be retained to provide site specific 
recommendations for vibration thresholds and monitoring. 

 
7.20.15 The frictional resistance between the soldier piles and retained soil may be used to resist the 

vertical component of the load. The coefficient of friction may be taken as 0.3 based on 
uniform contact between the steel beam and lean-mix concrete and alluvial soils. The portion 
of soldier piles below the plane of excavation may also be employed to resist the downward 
loads. The downward capacity may be determined using a frictional resistance of 350 psf 
(value has been reduced for buoyant forces). 
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7.20.16 Due to the nature of the site soils, it is expected that continuous lagging between soldier piles 
will be required. However, it is recommended that the exposed soils be observed by the 
Geotechnical Engineer (a representative of Geocon West, Inc.), to verify the presence of any 
cohesive soils and the areas where lagging may be omitted. 

 
7.20.17 For the design of unbraced shoring, it is recommended that an equivalent fluid pressure be 

utilized for design. A trapezoidal distribution of lateral earth pressure may be used where 
shoring will be restrained at the top by bracing or tie backs. The recommended active and 
trapezoidal pressures are provided in the following table. A diagram depicting the trapezoidal 
pressure distribution of lateral earth pressure is provided below the table.  

 

HEIGHT OF 
SHORING 

(FEET) 

EQUIVALENT FLUID PRESSURE 
(Pounds Per Cubic Foot) (ACTIVE 

PRESSURE) 

EQUIVALENT FLUID 
PRESSURE 

Active Trapezoidal         
(Where H is the height of the 

shoring in feet) 

Up to 12 25 16H 
 

 
 
7.20.18 Where a combination of sloped embankment and shoring is utilized, the pressure will be 

greater and must be determined for each combination. Additional active pressure should be 
added for a surcharge condition due to sloping ground, vehicular traffic, or adjacent structures 
and must be determined for each combination.  

 
7.20.19 In addition to the recommended earth pressure, the upper ten feet of the shoring adjacent to 

the street or driveway areas should be designed to resist a uniform lateral pressure of  
100 psf, acting as a result of an assumed 300 psf surcharge behind the shoring due to normal 
street traffic. If the traffic is kept back at least ten feet from the shoring, the traffic surcharge 
may be neglected. 

 

Trapezoidal Distribution of Pressure

H

0.2H

0.2H

0.6H
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7.20.20 Additional active pressure should be added for a surcharge condition due to sloping ground, 
vehicular traffic or adjacent structures and should be designed for each condition as the project 
progresses. The surcharge pressure should be evaluated in accordance with the 
recommendations in Section 7.26 of this report. 

7.20.21 It is difficult to accurately predict the amount of deflection of a shored embankment.  
It should be realized that some deflection will occur. It is recommended that the deflection be 
minimized to prevent damage to existing structures and adjacent improvements. Where public 
right-of-ways are present or adjacent offsite structures do not surcharge the shoring excavation, 
the shoring deflection should be limited to less than 1 inch at the top of the shored 
embankment. Where offsite structures are within the shoring surcharge area it is recommended 
that the beam deflection be limited to less than ½ inch at the elevation of the adjacent offsite 
foundation. The allowable deflection is dependent on many factors, such as the presence of 
structures and utilities near the top of the embankment, and will be assessed and designed by 
the project shoring engineer.  

 
7.20.22 Because of the depth of the excavation, some means of monitoring the performance of the 

shoring system is suggested. The monitoring should consist of periodic surveying of the lateral 
and vertical locations of the tops of all soldier piles and the lateral movement along the entire 
lengths of selected soldier piles. 

 
7.20.23 Due to the depth of the excavation and proximity to adjacent structures, it is suggested that 

prior to excavation the existing improvements be inspected to document the present condition. 
For documentation purposes, photographs should be taken of preconstruction distress 
conditions and level surveys of adjacent grade and pavement should be considered. During 
excavation activities, the adjacent structures and pavement should be periodically inspected 
for signs of distress. In the event that distress or settlement is noted, an investigation should 
be performed and corrective measures taken so that continued or worsened distress or 
settlement is mitigated. Documentation and monitoring of the offsite structures and 
improvements is not the responsibility of the geotechnical engineer. 

7.21 Temporary Tie-Back Anchors 

7.21.1 Temporary tie-back anchors may be used with the solider pile wall system to resist lateral 
loads. Post-grouted friction anchors are recommended. For design purposes, it may be 
assumed that the active wedge adjacent to the shoring is defined by a plane drawn 35 degrees 
with the vertical through the bottom plane of the excavation. Friction anchors should extend a 
minimum of 20 feet beyond the potentially active wedge and to greater lengths if necessary to 
develop the desired capacities. The locations and depths of all offsite utilities should be 
thoroughly checked and incorporated into the drilling angle design for the tie-back anchors. 



 

Geocon Project No. W1562-06-01 - 39 - June 23, 2022 

7.21.2 The capacities of the anchors should be determined by testing of the initial anchors as outlined 
in a following section. Only the frictional resistance developed beyond the active wedge would 
be effective in resisting lateral loads. Anchors should be placed at least 6 feet on center to be 
considered isolated. For preliminary design purposes, it is estimated that drilled friction 
anchors constructed without utilizing post-grouting techniques will develop average skin 
frictions as follows: 

• 5 feet below the top of the excavation – 700 psf  

7.21.3 Depending on the techniques utilized, and the experience of the contractor performing the 
installation, a maximum allowable friction capacity of 2.2 kips per linear foot for post-grouted 
anchors (for a minimum 20-foot length beyond the active wedge) may be assumed for design 
purposes. Only the frictional resistance developed beyond the active wedge should be utilized 
in resisting lateral loads.   

7.22 Anchor Installation 

7.22.1 Tied-back anchors are typically installed between 20 and 40 degrees below the horizontal; 
however, occasionally alternative angles are necessary to avoid existing improvements and 
utilities. The locations and depths of all offsite utilities should be thoroughly checked prior to 
design and installation of the tie-back anchors. Caving of the anchor shafts, particularly within 
sand and gravel deposits or seepage zones, should be anticipated during installation and 
provisions should be implemented in order to minimize such caving. It is suggested that 
hollow-stem auger drilling equipment be used to install the anchors. The anchor shafts should 
be filled with concrete by pumping from the tip out, and the concrete should extend from the 
tip of the anchor to the active wedge. In order to minimize the chances of caving, it is 
recommended that the portion of the anchor shaft within the active wedge be backfilled with 
sand before testing the anchor. This portion of the shaft should be filled tightly and flush with 
the face of the excavation. The sand backfill should be placed by pumping; the sand may 
contain a small amount of cement to facilitate pumping. 

7.23 Anchor Testing 

7.23.1 All of the anchors should be tested to at least 150 percent of design load. The total deflection 
during this test should not exceed 12 inches. The rate of creep under the 150 percent test load 
should not exceed 0.1 inch over a 15-minute period in order for the anchor to be approved for 
the design loading.   
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7.23.2 At least 10 percent of the anchors should be selected for "quick" 200 percent tests and three 
additional anchors should be selected for 24-hour 200 percent tests. The purpose of the  
200 percent tests is to verify the friction value assumed in design. The anchors should be tested 
to develop twice the assumed friction value. These tests should be performed prior to 
installation of additional tiebacks. Where satisfactory tests are not achieved on the initial 
anchors, the anchor diameter and/or length should be increased until satisfactory test results 
are obtained. 

 
7.23.3 The total deflection during the 24-hour 200 percent test should not exceed 12 inches.  

During the 24-hour tests, the anchor deflection should not exceed 0.75 inches measured after 
the 200 percent test load is applied. 

 
7.23.4 For the "quick" 200 percent tests, the 200 percent test load should be maintained for  

30 minutes. The total deflection of the anchor during the 200 percent quick tests should not 
exceed 12 inches; the deflection after the 200 percent load has been applied should not exceed 
0.25 inch during the 30-minute period. 

 
7.23.5 After a satisfactory test, each anchor should be locked-off at the design load. This should be 

verified by rechecking the load in the anchor. The load should be within 10 percent of the 
design load. A representative of this firm should observe the installation and testing of the 
anchors. 

7.24 Internal Bracing 

7.24.1 Rakers may be utilized to brace the soldier piles in lieu of tieback anchors. The raker bracing 
could be supported laterally by temporary concrete footings (deadmen) or by the permanent, 
interior footings. For design of such temporary footings or deadmen, poured with the bearing 
surface normal to rakers inclined at 45 degrees, a bearing value of 1,500 psf may be used, 
provided the shallowest point of the footing is at least 1 foot below the lowest adjacent grade. 
The structural engineer should review the shoring plans to determine if raker footings conflict 
with the structural foundation system. The client should be aware that the utilization of rakers 
could significantly impact the construction schedule due to their intrusion into the construction 
site and potential interference with equipment. 
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7.25 Stormwater Infiltration 

7.25.1 During the May 6, 2022 site exploration, boring B1 was utilized to perform percolation testing. 
The boring was advanced 10 feet below the existing ground surface, then a bentonite cap was 
placed on the bottom of the boring. Slotted casing was placed in the boring, and the annular 
space between the casing and excavation was filled with a filter pack of clean sand. The boring 
was then filled with water to pre-saturate the soils. The casing was refilled with water and 
percolation test readings were performed after repeated flooding of the cased excavation. 
Based on the test results, the measured percolation rate and design infiltration rate for the earth 
materials encountered, are provided in the following table. These values have been calculated 
in accordance with the Small Diameter Boring Infiltration Test Procedure in the County of Los 
Angeles Department of Public Works GMED Guidelines for Geotechnical Investigation and 
Reporting, Low Impact Development Stormwater Infiltration (June 2021). Percolation test 
field data and calculation of the measured percolation rate and design infiltration rate are 
provided on Figure 19.   

 

Boring Soil Type Infiltration 
Depth (ft) 

Measured Percolation Rate 
(in / hour) 

Design Infiltration Rate 
(in / hour) 

B1 ML 5-10 0.01 0 
 

7.25.2 The results of the percolation testing indicate that the soils are not conducive to infiltration of 
stormwater. It is suggested that stormwater be retained, filtered and discharged in accordance  

7.26 Surcharge from Adjacent Structures and Improvements  

7.26.1 Additional pressure should be added for a surcharge condition due to sloping ground,  
vehicular traffic or adjacent structures and should be designed for each condition as the  
project progresses.  
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7.26.2 It is recommended that line-load surcharges from adjacent wall footings, use horizontal 
pressures generated from NAV-FAC DM 7.2. The governing equations are: 

  0.4 = 0.20 ×0.16 + ×  

 
and  > 0.4 

= 1.28 × ×+ ×  

 
  where x is the distance from the face of the excavation or wall to the vertical line-load, H is 

the distance from the bottom of the footing to the bottom of excavation or wall, z is the depth 
at which the horizontal pressure is desired, QL is the vertical line-load and H(z) is the 
horizontal pressure at depth z. 

 
7.26.3 It is recommended that vertical point-loads, from construction equipment outriggers or  

adjacent building columns use horizontal pressures generated from NAV-FAC DM 7.2.  
The governing equations are: 

  0.4 
( ) = 0.28 ×0.16 + ×  

and  > 0.4 

( ) = 1.77 × ×+ ×  

then  ( ) =  ( )  (1.1 ) 
 

where x is the distance from the face of the excavation/wall to the vertical point-load, H is 
distance from the outrigger/bottom of column footing to the bottom of excavation, z is the 
depth at which the horizontal pressure is desired, Qp is the vertical point-load, H(z) is the 
horizontal pressure at depth z,  is the angle between a line perpendicular to the 
excavation/wall and a line from the point-load to location on the excavation/wall where the 
surcharge is being evaluated, and H(z) is the horizontal pressure at depth z. 
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7.27 Surface Drainage 

7.27.1 Proper surface drainage is critical to the future performance of the project. Uncontrolled 
infiltration of irrigation excess and storm runoff into the soils can adversely affect the 
performance of the planned improvements. Saturation of a soil can cause it to lose internal 
shear strength and increase its compressibility, resulting in a change in the original designed 
engineering properties. Proper drainage should be maintained at all times. 

 
7.27.2 All site drainage should be collected and controlled in non-erosive drainage devices. Drainage 

should not be allowed to pond anywhere on the site, and especially not against any foundation 
or retaining wall. The site should be graded and maintained such that surface drainage is 
directed away from structures in accordance with 2019 CBC 1804.4 or other applicable 
standards. In addition, drainage should not be allowed to flow uncontrolled over any 
descending slope. Discharge from downspouts, roof drains and scuppers are not recommended 
onto unprotected soils within 5 feet of the building perimeter. Planters which are located 
adjacent to foundations should be sealed to prevent moisture intrusion into the soils providing 
foundation support. Landscape irrigation is not recommended within 5 feet of the building 
perimeter footings except when enclosed in protected planters.   

 
7.27.3 Positive site drainage should be provided away from structures, pavement, and the tops of 

slopes to swales or other controlled drainage structures. The building pad and pavement areas 
should be fine graded such that water is not allowed to pond. 

 
7.27.4 Landscaping planters immediately adjacent to paved areas are not recommended due to the 

potential for surface or irrigation water to infiltrate the pavement's subgrade and base course. 
Either a subdrain, which collects excess irrigation water and transmits it to drainage structures, 
or an impervious above-grade planter boxes should be used. In addition, where landscaping is 
planned adjacent to the pavement, it is recommended that consideration be given to providing 
a cutoff wall along the edge of the pavement that extends at least 12 inches below the base 
material. 

7.28 Plan Review 

7.28.1 Grading, foundation, and, shoring plans should be reviewed by the Geotechnical Engineer (a 
representative of Geocon West, Inc.), prior to finalization to verify that the plans have been 
prepared in substantial conformance with the recommendations of this report and to provide 
additional analyses or recommendations. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The recommendations of this report pertain only to the site investigated and are based upon  
the assumption that the soil conditions do not deviate from those disclosed in the investigation. 
If any variations or undesirable conditions are encountered during construction, or if the 
proposed construction will differ from that anticipated herein, Geocon West, Inc. should be 
notified so that supplemental recommendations can be given. The evaluation or identification of 
the potential presence of hazardous or corrosive materials was not part of the scope of services 
provided by Geocon West, Inc. 

 
2. This report is issued with the understanding that it is the responsibility of the owner, or of his 

representative, to ensure that the information and recommendations contained herein are brought 
to the attention of the architect and engineer for the project and incorporated into the plans, and 
the necessary steps are taken to see that the contractor and subcontractors carry out such 
recommendations in the field. 

 
3. The findings of this report are valid as of the date of this report. However, changes in the 

conditions of a property can occur with the passage of time, whether they are due to natural 
processes or the works of man on this or adjacent properties. In addition, changes in applicable 
or appropriate standards may occur, whether they result from legislation or the broadening of 
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by 
changes outside our control. Therefore, this report is subject to review and should not be relied 
upon after a period of three years. 

 
4. The firm that performed the geotechnical investigation for the project should be retained to 

provide testing and observation services during construction to provide continuity of 
geotechnical interpretation and to check that the recommendations presented for geotechnical 
aspects of site development are incorporated during site grading, construction of improvements, 
and excavation of foundations. If another geotechnical firm is selected to perform the testing and 
observation services during construction operations, that firm should prepare a letter indicating 
their intent to assume the responsibilities of project geotechnical engineer of record. A copy of 
the letter should be provided to the regulatory agency for their records. In addition, that firm 
should provide revised recommendations concerning the geotechnical aspects of the proposed 
development, or a written acknowledgement of their concurrence with the recommendations 
presented in our report. They should also perform additional analyses deemed necessary to 
assume the role of Geotechnical Engineer of Record.  
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Figure 5

Project: 3601 N Mission RD
File No. : W1562-06-01
Boring : B1

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
DESIGN EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 6.74 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.954 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
2/3 PGAM (g): 0.636 Bore Dia. Corr. (CB): 1.00
Calculated Mag.Wtg.Factor: 0.764 Sampler Corr. (CS): 1.20
Historic High Groundwater: 15.0 Use Ksigma (0 or 1): 1.0
Groundwater Depth During Exploration: 27.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.998 0.315 --
2.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.993 0.314 --
3.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.989 0.313 --
4.5 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.983 0.311 --
5.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.978 0.309 --
6.5 130.5 0 47.0 5.5 1 149 1.668 88.2 130.5 Infin. 0.974 0.308 --
7.0 130.5 0 31.4 7.5 1 113 1.600 56.4 130.5 Infin. 0.969 0.306 --
8.0 130.5 0 31.4 7.5 1 113 1.461 51.5 130.5 Infin. 0.966 0.305 --
9.0 130.5 0 31.4 7.5 1 113 1.372 48.4 130.5 Infin. 0.961 0.304 --

10.0 122.7 0 27.0 10.0 1 89 100 1.300 46.5 122.7 Infin. 0.957 0.302 --
11.0 122.7 0 27.0 10.0 1 89 100 1.240 44.7 122.7 Infin. 0.952 0.301 --
12.0 122.7 0 27.0 10.0 1 89 100 1.187 43.1 122.7 Infin. 0.947 0.300 --
13.0 122.7 0 27.0 10.0 1 89 100 1.141 41.7 122.7 Infin. 0.943 0.298 --
14.0 122.7 0 27.0 10.0 1 89 100 1.100 40.4 122.7 Infin. 0.938 0.297 --
15.0 122.7 0 42.0 15.0 1 115 1.063 54.0 122.7 Infin. 0.934 0.295 --
16.5 122.7 1 42.0 15.0 1 115 1.021 51.9 60.3 Infin. 0.928 0.300 Non-Liq.
17.0 132.1 1 13.2 17.5 1 63 1.005 17.0 69.7 0.185 0.923 0.303 0.61
18.0 132.1 1 13.2 17.5 1 63 0.967 16.4 69.7 0.178 0.920 0.313 0.57
19.0 132.1 1 13.2 17.5 1 63 0.940 15.9 69.7 0.173 0.915 0.319 0.54
20.0 132.1 1 13.2 17.5 1 63 0.915 15.5 69.7 0.169 0.911 0.324 0.52
21.0 127.1 1 22.0 20.0 1 82 79 0.892 33.3 64.7 Infin. 0.906 0.330 Non-Liq.
22.0 127.1 1 22.0 20.0 1 82 79 0.871 32.7 64.7 Infin. 0.902 0.334 Non-Liq.
23.0 127.1 1 22.0 20.0 1 82 79 0.852 32.1 64.7 Infin. 0.897 0.339 Non-Liq.
24.0 127.1 1 22.0 20.0 1 82 79 0.833 31.6 64.7 Infin. 0.893 0.343 Non-Liq.
25.0 127.1 1 22.0 20.0 1 82 79 0.816 31.1 64.7 Infin. 0.888 0.346 Non-Liq.
26.0 133.7 1 17.0 25.0 0 78 0.800 26.5 71.3 ~ 0.883 0.349 ~
27.0 133.7 1 17.0 25.0 0 78 0.788 26.2 71.3 ~ 0.879 0.352 ~
28.0 133.7 1 17.0 25.0 0 78 0.779 26.0 71.3 ~ 0.874 0.355 ~
29.0 133.7 1 17.0 25.0 0 78 0.771 25.8 71.3 ~ 0.870 0.357 ~
30.0 133.7 1 17.0 25.0 0 78 0.764 25.6 71.3 ~ 0.865 0.359 ~
31.0 136.2 1 11.0 30.0 0 80 0.756 19.5 73.8 ~ 0.861 0.361 ~
32.0 136.2 1 11.0 30.0 0 80 0.748 19.4 73.8 ~ 0.856 0.362 ~
33.0 136.2 1 11.0 30.0 0 80 0.741 19.2 73.8 ~ 0.851 0.364 ~
34.0 136.2 1 11.0 30.0 0 80 0.734 19.1 73.8 ~ 0.847 0.365 ~
35.0 125.7 1 22.0 35.0 1 66 71 0.728 31.0 63.3 Infin. 0.842 0.366 Non-Liq.
36.0 125.7 1 22.0 35.0 1 66 71 0.722 30.8 63.3 Infin. 0.838 0.367 Non-Liq.
37.0 125.7 1 22.0 35.0 1 66 71 0.716 30.6 63.3 Infin. 0.833 0.368 Non-Liq.
38.0 125.7 1 22.0 35.0 1 66 71 0.711 30.5 63.3 Infin. 0.829 0.369 Non-Liq.
39.0 125.7 1 22.0 35.0 1 66 71 0.705 30.3 63.3 Infin. 0.824 0.369 Non-Liq.
40.5 125.7 1 22.0 35.0 1 66 71 0.699 30.1 63.3 Infin. 0.818 0.370 Non-Liq.
41.0 125.7 1 43.0 40.0 1 96 0.696 44.9 63.3 Infin. 0.814 0.369 Non-Liq.
42.0 125.7 1 43.0 40.0 1 96 0.690 44.5 63.3 Infin. 0.810 0.371 Non-Liq.
43.0 133.9 1 51.0 45.0 1 102 0.685 52.4 71.5 Infin. 0.806 0.371 Non-Liq.
44.0 133.9 1 51.0 45.0 1 102 0.679 52.0 71.5 Infin. 0.801 0.371 Non-Liq.
45.0 133.9 1 51.0 45.0 1 102 0.674 51.6 71.5 Infin. 0.797 0.370 Non-Liq.
46.5 133.9 1 51.0 45.0 1 102 0.668 51.1 71.5 Infin. 0.791 0.370 Non-Liq.
47.0 133.9 1 45.0 50.0 1 93 0.665 44.9 71.5 Infin. 0.786 0.369 Non-Liq.
48.0 133.9 1 45.0 50.0 1 93 0.659 44.5 71.5 Infin. 0.783 0.369 Non-Liq.
49.0 133.9 1 45.0 50.0 1 93 0.654 44.1 71.5 Infin. 0.778 0.369 Non-Liq.
50.0 133.9 1 45.0 50.0 1 93 0.649 43.8 71.5 Infin. 0.774 0.368 Non-Liq.
51.0 133.9 1 45.0 50.0 1 93 0.645 43.5 71.5 Infin. 0.769 0.367 Non-Liq.
52.0 133.9 1 45.0 50.0 1 93 0.640 43.2 71.5 Infin. 0.765 0.367 Non-Liq.
53.0 133.9 1 45.0 50.0 1 93 0.636 42.9 71.5 Infin. 0.760 0.366 Non-Liq.
54.0 133.9 1 45.0 50.0 1 93 0.631 42.6 71.5 Infin. 0.755 0.365 Non-Liq.
55.0 133.9 1 45.0 50.0 1 93 0.627 42.3 71.5 Infin. 0.751 0.364 Non-Liq.
56.0 133.9 1 60.0 55.0 1 105 0.623 56.1 71.5 Infin. 0.746 0.363 Non-Liq.
57.0 133.9 1 60.0 55.0 1 105 0.619 55.7 71.5 Infin. 0.742 0.362 Non-Liq.
58.0 133.9 1 60.0 55.0 1 105 0.615 55.3 71.5 Infin. 0.737 0.361 Non-Liq.
59.0 133.9 1 60.0 55.0 1 105 0.611 55.0 71.5 Infin. 0.733 0.360 Non-Liq.
60.0 133.9 1 60.0 55.0 1 105 0.607 54.6 71.5 Infin. 0.728 0.358 Non-Liq.



Figure 6

Project: 3601 N Mission RD
File No. : W1562-06-01
Boring : B1

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.74
PGAM (g): 0.954
2/3 PGAM (g): 0.64
Calculated Mag.Wtg.Factor: 0.764
Historic High Groundwater: 15.0
Groundwater @ Exploration: 27.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/ 'o FACTOR [e15}  (%) Pe (in.)
1.0 47 130.5 0.033 0.033 149 90 0.414 -- 0.00 0.00
2.0 47 130.5 0.098 0.098 149 90 0.414 -- 0.00 0.00
3.0 47 130.5 0.163 0.163 149 90 0.414 -- 0.00 0.00
4.5 47 130.5 0.245 0.245 149 90 0.414 -- 0.00 0.00
5.0 47 130.5 0.277 0.277 149 90 0.414 -- 0.00 0.00
6.5 47 130.5 0.375 0.375 149 88 0.414 -- 0.00 0.00
7.0 31 130.5 0.408 0.408 113 56 0.414 -- 0.00 0.00
8.0 31 130.5 0.489 0.489 113 52 0.414 -- 0.00 0.00
9.0 31 130.5 0.555 0.555 113 48 0.414 -- 0.00 0.00

10.0 27 122.7 0.618 0.618 100 46 0.414 -- 0.00 0.00
11.0 27 122.7 0.679 0.679 100 45 0.414 -- 0.00 0.00
12.0 27 122.7 0.741 0.741 100 43 0.414 -- 0.00 0.00
13.0 27 122.7 0.802 0.802 100 42 0.414 -- 0.00 0.00
14.0 27 122.7 0.863 0.863 100 40 0.414 -- 0.00 0.00
15.0 42 122.7 0.925 0.925 115 54 0.414 -- 0.00 0.00
16.5 42 122.7 1.001 0.978 115 52 0.424 Non-Liq. 0.00 0.00
17.0 13 132.1 1.033 0.994 63 17 0.430 0.61 1.70 0.10
18.0 13 132.1 1.116 1.038 63 16 0.445 0.57 1.70 0.20
19.0 13 132.1 1.182 1.073 63 16 0.456 0.54 1.70 0.20
20.0 13 132.1 1.248 1.108 63 15 0.466 0.52 1.70 0.20
21.0 22 127.1 1.313 1.141 79 33 0.476 Non-Liq. 0.00 0.00
22.0 22 127.1 1.376 1.173 79 33 0.485 Non-Liq. 0.00 0.00
23.0 22 127.1 1.440 1.206 79 32 0.494 Non-Liq. 0.00 0.00
24.0 22 127.1 1.503 1.238 79 32 0.502 Non-Liq. 0.00 0.00
25.0 22 127.1 1.567 1.271 79 31 0.510 Non-Liq. 0.00 0.00
26.0 17 133.7 1.632 1.305 26 0.517 ~ 0.00 0.00
27.0 17 133.7 1.699 1.340 26 0.524 ~ 0.00 0.00
28.0 17 133.7 1.766 1.376 26 0.531 ~ 0.00 0.00
29.0 17 133.7 1.833 1.411 26 0.537 ~ 0.00 0.00
30.0 17 133.7 1.900 1.447 26 0.543 ~ 0.00 0.00
31.0 11 136.2 1.967 1.483 19 0.548 ~ 0.00 0.00
32.0 11 136.2 2.035 1.520 19 0.554 ~ 0.00 0.00
33.0 11 136.2 2.103 1.557 19 0.559 ~ 0.00 0.00
34.0 11 136.2 2.171 1.594 19 0.563 ~ 0.00 0.00
35.0 22 125.7 2.237 1.628 71 31 0.568 Non-Liq. 0.00 0.00
36.0 22 125.7 2.300 1.660 71 31 0.573 Non-Liq. 0.00 0.00
37.0 22 125.7 2.362 1.692 71 31 0.578 Non-Liq. 0.00 0.00
38.0 22 125.7 2.425 1.723 71 30 0.582 Non-Liq. 0.00 0.00
39.0 22 125.7 2.488 1.755 71 30 0.586 Non-Liq. 0.00 0.00
40.5 22 125.7 2.567 1.795 71 30 0.592 Non-Liq. 0.00 0.00
41.0 43 125.7 2.598 1.810 96 45 0.594 Non-Liq. 0.00 0.00
42.0 43 125.7 2.677 1.850 96 45 0.598 Non-Liq. 0.00 0.00
43.0 51 133.9 2.742 1.884 102 52 0.602 Non-Liq. 0.00 0.00
44.0 51 133.9 2.809 1.919 102 52 0.605 Non-Liq. 0.00 0.00
45.0 51 133.9 2.876 1.955 102 52 0.608 Non-Liq. 0.00 0.00
46.5 51 133.9 2.959 2.000 102 51 0.612 Non-Liq. 0.00 0.00
47.0 45 133.9 2.993 2.018 93 45 0.613 Non-Liq. 0.00 0.00
48.0 45 133.9 3.076 2.062 93 44 0.617 Non-Liq. 0.00 0.00
49.0 45 133.9 3.143 2.098 93 44 0.620 Non-Liq. 0.00 0.00
50.0 45 133.9 3.210 2.134 93 44 0.622 Non-Liq. 0.00 0.00
51.0 45 133.9 3.277 2.170 93 44 0.625 Non-Liq. 0.00 0.00
52.0 45 133.9 3.344 2.205 93 43 0.627 Non-Liq. 0.00 0.00
53.0 45 133.9 3.411 2.241 93 43 0.630 Non-Liq. 0.00 0.00
54.0 45 133.9 3.478 2.277 93 43 0.632 Non-Liq. 0.00 0.00
55.0 45 133.9 3.545 2.313 93 42 0.634 Non-Liq. 0.00 0.00
56.0 60 133.9 3.612 2.348 105 56 0.636 Non-Liq. 0.00 0.00
57.0 60 133.9 3.679 2.384 105 56 0.638 Non-Liq. 0.00 0.00
58.0 60 133.9 3.746 2.420 105 55 0.640 Non-Liq. 0.00 0.00
59.0 60 133.9 3.813 2.456 105 55 0.642 Non-Liq. 0.00 0.00
60.0 60 133.9 3.880 2.491 105 55 0.644 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.7 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)
DESIGN EARTHQUAKE

LIQUEFACTION SETTLEMENT ANALYSIS



Figure

Project: 3601 N Mission RD
File No. : W1562-06-01
Boring : B2

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
DESIGN EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 6.74 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.954 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
2/3 PGAM (g): 0.636 Bore Dia. Corr. (CB): 1.00
Calculated Mag.Wtg.Factor: 0.764 Sampler Corr. (CS): 1.20
Historic High Groundwater: 15.0 Use Ksigma (0 or 1): 1.0
Groundwater Depth During Exploration: 15.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 127.4 0 7.0 2.5 1 62 1.700 13.4 127.4 0.146 0.998 0.315 --
2.5 127.4 0 7.0 2.5 1 0 62 1.700 13.4 127.4 0.146 0.992 0.314 --
3.0 127.4 0 7.0 2.5 1 63 62 1.700 20.4 127.4 0.222 0.987 0.312 --
4.0 127.4 0 7.0 2.5 1 63 62 1.700 20.4 127.4 0.222 0.984 0.311 --
5.0 127.4 0 7.0 2.5 1 63 62 1.700 20.4 127.4 0.222 0.979 0.310 --
6.5 127.4 0 7.0 2.5 1 63 62 1.688 20.3 127.4 0.221 0.974 0.308 --
7.0 133.6 0 9.0 7.5 1 75 61 1.618 23.4 133.6 0.261 0.969 0.306 --
8.0 133.6 0 9.0 7.5 1 75 61 1.471 21.9 133.6 0.241 0.966 0.305 --
9.0 133.6 0 9.0 7.5 1 75 61 1.379 21.0 133.6 0.229 0.961 0.304 --

10.5 133.6 0 9.0 7.5 1 75 61 1.285 20.0 133.6 0.218 0.955 0.302 --
11.0 133.6 0 9.0 7.5 1 75 61 1.252 19.7 133.6 0.214 0.951 0.301 --
12.0 133.6 0 9.0 7.5 1 75 61 1.180 19.0 133.6 0.206 0.947 0.300 --
13.0 133.6 0 9.0 7.5 1 75 61 1.131 18.5 133.6 0.201 0.943 0.298 --
14.0 128.1 0 13.0 13.5 0 77 1.088 23.4 128.1 ~ 0.938 0.297 ~
15.0 128.1 0 13.0 13.5 0 77 1.059 22.9 128.1 ~ 0.934 0.295 ~
16.5 128.1 1 13.0 13.5 0 77 1.037 22.6 65.7 ~ 0.928 0.300 ~
17.0 127.8 1 45.0 17.5 1 0 115 1.028 59.4 65.4 Infin. 0.923 0.303 Non-Liq.
18.0 127.8 1 45.0 17.5 1 0 115 1.008 58.2 65.4 Infin. 0.920 0.312 Non-Liq.
19.0 127.8 1 45.0 17.5 1 0 115 0.992 57.3 65.4 Infin. 0.915 0.318 Non-Liq.
20.0 127.8 1 45.0 17.5 1 0 115 0.977 56.4 65.4 Infin. 0.911 0.324 Non-Liq.
21.0 127.8 1 45.0 17.5 1 0 115 0.963 55.6 65.4 Infin. 0.906 0.329 Non-Liq.
22.0 127.8 1 45.0 17.5 1 0 115 0.949 54.8 65.4 Infin. 0.902 0.334 Non-Liq.
23.0 127.8 1 40.0 22.5 1 0 104 0.936 52.1 65.4 Infin. 0.897 0.338 Non-Liq.
24.0 127.8 1 40.0 22.5 1 0 104 0.923 51.4 65.4 Infin. 0.893 0.342 Non-Liq.
25.0 127.8 1 40.0 22.5 1 0 104 0.911 50.7 65.4 Infin. 0.888 0.345 Non-Liq.
26.0 127.8 1 40.0 22.5 1 0 104 0.900 50.1 65.4 Infin. 0.883 0.349 Non-Liq.
27.0 127.8 1 40.0 22.5 1 0 104 0.888 49.4 65.4 Infin. 0.879 0.351 Non-Liq.
28.0 120.0 1 74.0 27.5 1 0 137 0.878 95.5 57.6 Infin. 0.874 0.354 Non-Liq.
29.0 120.0 1 74.0 27.5 1 0 137 0.869 94.5 57.6 Infin. 0.870 0.357 Non-Liq.
30.0 120.0 1 74.0 27.5 1 0 137 0.860 93.5 57.6 Infin. 0.865 0.359 Non-Liq.
31.0 120.0 1 74.0 27.5 1 0 137 0.852 92.5 57.6 Infin. 0.861 0.362 Non-Liq.
32.0 120.0 1 74.0 27.5 1 0 137 0.843 91.6 57.6 Infin. 0.856 0.364 Non-Liq.
33.0 129.1 1 67.0 32.5 1 0 126 0.834 83.9 66.7 Infin. 0.851 0.365 Non-Liq.
34.0 129.1 1 67.0 32.5 1 0 126 0.825 82.9 66.7 Infin. 0.847 0.367 Non-Liq.
35.0 129.1 1 67.0 32.5 1 0 126 0.816 82.0 66.7 Infin. 0.842 0.368 Non-Liq.
36.0 129.1 1 67.0 32.5 1 0 126 0.808 81.2 66.7 Infin. 0.838 0.369 Non-Liq.
37.0 129.1 1 67.0 32.5 1 0 126 0.800 80.4 66.7 Infin. 0.833 0.370 Non-Liq.
38.0 129.1 1 67.0 32.5 1 0 126 0.791 79.5 66.7 Infin. 0.829 0.370 Non-Liq.
39.0 129.1 1 67.0 32.5 1 0 126 0.784 78.8 66.7 Infin. 0.824 0.371 Non-Liq.
40.0 129.1 1 67.0 32.5 1 0 126 0.776 78.0 66.7 Infin. 0.819 0.371 Non-Liq.
41.0 129.1 1 67.0 32.5 1 0 126 0.769 77.3 66.7 Infin. 0.815 0.372 Non-Liq.
42.0 129.1 1 67.0 32.5 1 0 126 0.762 76.5 66.7 Infin. 0.810 0.372 Non-Liq.
43.0 129.1 1 67.0 32.5 1 0 126 0.755 75.8 66.7 Infin. 0.806 0.372 Non-Liq.
44.0 129.1 1 67.0 32.5 1 0 126 0.748 75.2 66.7 Infin. 0.801 0.372 Non-Liq.
45.0 129.1 1 67.0 32.5 1 0 126 0.741 74.5 66.7 Infin. 0.797 0.372 Non-Liq.
46.0 125.4 1 50.0 45.0 1 0 102 0.735 55.1 63.0 Infin. 0.792 0.372 Non-Liq.
47.0 125.4 1 50.0 45.0 1 0 102 0.729 54.7 63.0 Infin. 0.787 0.372 Non-Liq.
48.0 125.4 1 50.0 45.0 1 0 102 0.723 54.2 63.0 Infin. 0.783 0.371 Non-Liq.
49.0 125.4 1 50.0 45.0 1 0 102 0.718 53.8 63.0 Infin. 0.778 0.371 Non-Liq.
50.0 125.4 1 50.0 45.0 1 0 102 0.712 53.4 63.0 Infin. 0.774 0.371 Non-Liq.
51.0 125.4 1 66.0 50.0 1 0 114 0.707 70.0 63.0 Infin. 0.769 0.370 Non-Liq.
52.0 125.4 1 66.0 50.0 1 0 114 0.702 69.5 63.0 Infin. 0.765 0.370 Non-Liq.
53.0 125.4 1 66.0 50.0 1 0 114 0.696 68.9 63.0 Infin. 0.760 0.369 Non-Liq.
54.0 125.4 1 66.0 50.0 1 0 114 0.691 68.4 63.0 Infin. 0.755 0.368 Non-Liq.
55.0 125.4 1 66.0 50.0 1 0 114 0.686 68.0 63.0 Infin. 0.751 0.368 Non-Liq.
56.0 125.4 1 78.0 55.0 1 0 120 0.682 79.7 63.0 Infin. 0.746 0.367 Non-Liq.
57.0 125.4 1 78.0 55.0 1 0 120 0.677 79.2 63.0 Infin. 0.742 0.366 Non-Liq.
58.0 125.4 1 78.0 55.0 1 0 120 0.672 78.6 63.0 Infin. 0.737 0.365 Non-Liq.
59.0 125.4 1 78.0 55.0 1 0 120 0.668 78.1 63.0 Infin. 0.733 0.364 Non-Liq.
60.0 125.4 1 78.0 55.0 1 0 120 0.663 77.6 63.0 Infin. 0.728 0.363 Non-Liq.



Figure

Project: 3601 N Mission RD
File No. : W1562-06-01
Boring : B2

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.74
PGAM (g): 0.954
2/3 PGAM (g): 0.64
Calculated Mag.Wtg.Factor: 0.764
Historic High Groundwater: 15.0
Groundwater @ Exploration: 15.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/ 'o FACTOR [e15}  (%) Pe (in.)
1.0 7 127.4 0.032 0.032 62 13 0.414 -- 0.00 0.00
2.5 7 127.4 0.111 0.111 62 13 0.414 -- 0.00 0.00
3.0 7 127.4 0.143 0.143 62 20 0.414 -- 0.00 0.00
4.0 7 127.4 0.223 0.223 62 20 0.414 -- 0.00 0.00
5.0 7 127.4 0.287 0.287 62 20 0.414 -- 0.00 0.00
6.5 7 127.4 0.366 0.366 62 20 0.414 -- 0.00 0.00
7.0 9 133.6 0.399 0.399 61 23 0.414 -- 0.00 0.00
8.0 9 133.6 0.482 0.482 61 22 0.414 -- 0.00 0.00
9.0 9 133.6 0.549 0.549 61 21 0.414 -- 0.00 0.00

10.5 9 133.6 0.633 0.633 61 20 0.414 -- 0.00 0.00
11.0 9 133.6 0.666 0.666 61 20 0.414 -- 0.00 0.00
12.0 9 133.6 0.749 0.749 61 19 0.414 -- 0.00 0.00
13.0 9 133.6 0.816 0.816 61 18 0.414 -- 0.00 0.00
14.0 13 128.1 0.882 0.882 23 0.414 ~ 0.00 0.00
15.0 13 128.1 0.946 0.946 23 0.414 ~ 0.00 0.00
16.5 13 128.1 1.026 1.002 23 0.423 ~ 0.00 0.00
17.0 45 127.8 1.058 1.019 115 59 0.429 Non-Liq. 0.00 0.00
18.0 45 127.8 1.138 1.060 115 58 0.444 Non-Liq. 0.00 0.00
19.0 45 127.8 1.202 1.092 115 57 0.455 Non-Liq. 0.00 0.00
20.0 45 127.8 1.265 1.125 115 56 0.465 Non-Liq. 0.00 0.00
21.0 45 127.8 1.329 1.158 115 56 0.475 Non-Liq. 0.00 0.00
22.0 45 127.8 1.393 1.190 115 55 0.484 Non-Liq. 0.00 0.00
23.0 40 127.8 1.457 1.223 104 52 0.493 Non-Liq. 0.00 0.00
24.0 40 127.8 1.521 1.256 104 51 0.501 Non-Liq. 0.00 0.00
25.0 40 127.8 1.585 1.289 104 51 0.509 Non-Liq. 0.00 0.00
26.0 40 127.8 1.649 1.321 104 50 0.516 Non-Liq. 0.00 0.00
27.0 40 127.8 1.713 1.354 104 49 0.523 Non-Liq. 0.00 0.00
28.0 74 120.0 1.775 1.385 137 95 0.530 Non-Liq. 0.00 0.00
29.0 74 120.0 1.835 1.413 137 94 0.537 Non-Liq. 0.00 0.00
30.0 74 120.0 1.895 1.442 137 93 0.543 Non-Liq. 0.00 0.00
31.0 74 120.0 1.955 1.471 137 93 0.550 Non-Liq. 0.00 0.00
32.0 74 120.0 2.015 1.500 137 92 0.556 Non-Liq. 0.00 0.00
33.0 67 129.1 2.077 1.531 126 84 0.561 Non-Liq. 0.00 0.00
34.0 67 129.1 2.142 1.564 126 83 0.566 Non-Liq. 0.00 0.00
35.0 67 129.1 2.206 1.598 126 82 0.571 Non-Liq. 0.00 0.00
36.0 67 129.1 2.271 1.631 126 81 0.576 Non-Liq. 0.00 0.00
37.0 67 129.1 2.335 1.664 126 80 0.580 Non-Liq. 0.00 0.00
38.0 67 129.1 2.400 1.698 126 80 0.585 Non-Liq. 0.00 0.00
39.0 67 129.1 2.464 1.731 126 79 0.589 Non-Liq. 0.00 0.00
40.0 67 129.1 2.529 1.764 126 78 0.593 Non-Liq. 0.00 0.00
41.0 67 129.1 2.593 1.798 126 77 0.597 Non-Liq. 0.00 0.00
42.0 67 129.1 2.658 1.831 126 77 0.600 Non-Liq. 0.00 0.00
43.0 67 129.1 2.722 1.864 126 76 0.604 Non-Liq. 0.00 0.00
44.0 67 129.1 2.787 1.898 126 75 0.607 Non-Liq. 0.00 0.00
45.0 67 129.1 2.852 1.931 126 74 0.611 Non-Liq. 0.00 0.00
46.0 50 125.4 2.915 1.964 102 55 0.614 Non-Liq. 0.00 0.00
47.0 50 125.4 2.978 1.995 102 55 0.617 Non-Liq. 0.00 0.00
48.0 50 125.4 3.041 2.027 102 54 0.621 Non-Liq. 0.00 0.00
49.0 50 125.4 3.103 2.058 102 54 0.624 Non-Liq. 0.00 0.00
50.0 50 125.4 3.166 2.090 102 53 0.627 Non-Liq. 0.00 0.00
51.0 66 125.4 3.229 2.121 114 70 0.630 Non-Liq. 0.00 0.00
52.0 66 125.4 3.291 2.153 114 69 0.632 Non-Liq. 0.00 0.00
53.0 66 125.4 3.354 2.184 114 69 0.635 Non-Liq. 0.00 0.00
54.0 66 125.4 3.417 2.216 114 68 0.638 Non-Liq. 0.00 0.00
55.0 66 125.4 3.479 2.247 114 68 0.640 Non-Liq. 0.00 0.00
56.0 78 125.4 3.542 2.279 120 80 0.643 Non-Liq. 0.00 0.00
57.0 78 125.4 3.605 2.310 120 79 0.645 Non-Liq. 0.00 0.00
58.0 78 125.4 3.668 2.342 120 79 0.648 Non-Liq. 0.00 0.00
59.0 78 125.4 3.730 2.373 120 78 0.650 Non-Liq. 0.00 0.00
60.0 78 125.4 3.793 2.405 120 78 0.652 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.0 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)
DESIGN EARTHQUAKE

LIQUEFACTION SETTLEMENT ANALYSIS



Figure

Project: 3601 N Mission RD
File No. : W1562-06-01

Boring : B1

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
MAXIMUM CONSIDERED EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 6.83 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.954 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
Calculated Mag.Wtg.Factor: 0.791 Bore Dia. Corr. (CB): 1.00
Historic High Groundwater: 15.0 Sampler Corr. (CS): 1.20
Groundwater Depth During Exploration: 27.0 Use Ksigma (0 or 1): 1.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.998 0.489 --
2.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.993 0.487 --
3.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.989 0.485 --
4.5 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.983 0.482 --
5.0 130.5 0 47.0 5.5 1 149 1.700 89.9 130.5 Infin. 0.978 0.480 --
6.5 130.5 0 47.0 5.5 1 149 1.668 88.2 130.5 Infin. 0.974 0.477 --
7.0 130.5 0 31.4 7.5 1 113 1.600 56.4 130.5 Infin. 0.969 0.475 --
8.0 130.5 0 31.4 7.5 1 113 1.461 51.5 130.5 Infin. 0.966 0.474 --
9.0 130.5 0 31.4 7.5 1 113 1.372 48.4 130.5 Infin. 0.961 0.471 --

10.0 122.7 0 27.0 10.0 1 89 100 1.300 46.5 122.7 Infin. 0.957 0.469 --
11.0 122.7 0 27.0 10.0 1 89 100 1.240 44.7 122.7 Infin. 0.952 0.467 --
12.0 122.7 0 27.0 10.0 1 89 100 1.187 43.1 122.7 Infin. 0.947 0.465 --
13.0 122.7 0 27.0 10.0 1 89 100 1.141 41.7 122.7 Infin. 0.943 0.462 --
14.0 122.7 0 27.0 10.0 1 89 100 1.100 40.4 122.7 Infin. 0.938 0.460 --
15.0 122.7 0 42.0 15.0 1 115 1.063 54.0 122.7 Infin. 0.934 0.458 --
16.5 122.7 1 42.0 15.0 1 115 1.021 51.9 60.3 Infin. 0.928 0.466 Non-Liq.
17.0 132.1 1 13.2 17.5 1 63 1.005 17.0 69.7 0.185 0.923 0.471 0.39
18.0 132.1 1 13.2 17.5 1 63 0.967 16.4 69.7 0.178 0.920 0.485 0.37
19.0 132.1 1 13.2 17.5 1 63 0.940 15.9 69.7 0.173 0.915 0.495 0.35
20.0 132.1 1 13.2 17.5 1 63 0.915 15.5 69.7 0.169 0.911 0.503 0.34
21.0 127.1 1 22.0 20.0 1 82 79 0.892 33.3 64.7 Infin. 0.906 0.511 Non-Liq.
22.0 127.1 1 22.0 20.0 1 82 79 0.871 32.7 64.7 Infin. 0.902 0.519 Non-Liq.
23.0 127.1 1 22.0 20.0 1 82 79 0.852 32.1 64.7 Infin. 0.897 0.525 Non-Liq.
24.0 127.1 1 22.0 20.0 1 82 79 0.833 31.6 64.7 Infin. 0.893 0.531 Non-Liq.
25.0 127.1 1 22.0 20.0 1 82 79 0.816 31.1 64.7 Infin. 0.888 0.537 Non-Liq.
26.0 133.7 1 17.0 25.0 0 78 0.800 26.5 71.3 ~ 0.883 0.542 ~
27.0 133.7 1 17.0 25.0 0 78 0.788 26.2 71.3 ~ 0.879 0.546 ~
28.0 133.7 1 17.0 25.0 0 78 0.779 26.0 71.3 ~ 0.874 0.550 ~
29.0 133.7 1 17.0 25.0 0 78 0.771 25.8 71.3 ~ 0.870 0.554 ~
30.0 133.7 1 17.0 25.0 0 78 0.764 25.6 71.3 ~ 0.865 0.557 ~
31.0 136.2 1 11.0 30.0 0 80 0.756 19.5 73.8 ~ 0.861 0.560 ~
32.0 136.2 1 11.0 30.0 0 80 0.748 19.4 73.8 ~ 0.856 0.562 ~
33.0 136.2 1 11.0 30.0 0 80 0.741 19.2 73.8 ~ 0.851 0.564 ~
34.0 136.2 1 11.0 30.0 0 80 0.734 19.1 73.8 ~ 0.847 0.566 ~
35.0 125.7 1 22.0 35.0 1 66 71 0.728 31.0 63.3 Infin. 0.842 0.567 Non-Liq.
36.0 125.7 1 22.0 35.0 1 66 71 0.722 30.8 63.3 Infin. 0.838 0.569 Non-Liq.
37.0 125.7 1 22.0 35.0 1 66 71 0.716 30.6 63.3 Infin. 0.833 0.571 Non-Liq.
38.0 125.7 1 22.0 35.0 1 66 71 0.711 30.5 63.3 Infin. 0.829 0.572 Non-Liq.
39.0 125.7 1 22.0 35.0 1 66 71 0.705 30.3 63.3 Infin. 0.824 0.573 Non-Liq.
40.5 125.7 1 22.0 35.0 1 66 71 0.699 30.1 63.3 Infin. 0.818 0.574 Non-Liq.
41.0 125.7 1 43.0 40.0 1 96 0.696 44.9 63.3 Infin. 0.814 0.573 Non-Liq.
42.0 125.7 1 43.0 40.0 1 96 0.690 44.5 63.3 Infin. 0.810 0.575 Non-Liq.
43.0 133.9 1 51.0 45.0 1 102 0.685 52.4 71.5 Infin. 0.806 0.575 Non-Liq.
44.0 133.9 1 51.0 45.0 1 102 0.679 52.0 71.5 Infin. 0.801 0.575 Non-Liq.
45.0 133.9 1 51.0 45.0 1 102 0.674 51.6 71.5 Infin. 0.797 0.575 Non-Liq.
46.5 133.9 1 51.0 45.0 1 102 0.668 51.1 71.5 Infin. 0.791 0.574 Non-Liq.
47.0 133.9 1 45.0 50.0 1 93 0.665 44.9 71.5 Infin. 0.786 0.572 Non-Liq.
48.0 133.9 1 45.0 50.0 1 93 0.659 44.5 71.5 Infin. 0.783 0.573 Non-Liq.
49.0 133.9 1 45.0 50.0 1 93 0.654 44.1 71.5 Infin. 0.778 0.572 Non-Liq.
50.0 133.9 1 45.0 50.0 1 93 0.649 43.8 71.5 Infin. 0.774 0.571 Non-Liq.
51.0 133.9 1 45.0 50.0 1 93 0.645 43.5 71.5 Infin. 0.769 0.570 Non-Liq.
52.0 133.9 1 45.0 50.0 1 93 0.640 43.2 71.5 Infin. 0.765 0.569 Non-Liq.
53.0 133.9 1 45.0 50.0 1 93 0.636 42.9 71.5 Infin. 0.760 0.567 Non-Liq.
54.0 133.9 1 45.0 50.0 1 93 0.631 42.6 71.5 Infin. 0.755 0.566 Non-Liq.
55.0 133.9 1 45.0 50.0 1 93 0.627 42.3 71.5 Infin. 0.751 0.564 Non-Liq.
56.0 133.9 1 60.0 55.0 1 105 0.623 56.1 71.5 Infin. 0.746 0.563 Non-Liq.
57.0 133.9 1 60.0 55.0 1 105 0.619 55.7 71.5 Infin. 0.742 0.561 Non-Liq.
58.0 133.9 1 60.0 55.0 1 105 0.615 55.3 71.5 Infin. 0.737 0.560 Non-Liq.
59.0 133.9 1 60.0 55.0 1 105 0.611 55.0 71.5 Infin. 0.733 0.558 Non-Liq.
60.0 133.9 1 60.0 55.0 1 105 0.607 54.6 71.5 Infin. 0.728 0.556 Non-Liq.



Figure

Project: 3601 N Mission RD
File No. : W1562-06-01

Boring : B1

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.83
PGAM (g): 0.954
Calculated Mag.Wtg.Factor: 0.791
Historic High Groundwater: 15.0
Groundwater @ Exploration: 27.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/ 'o FACTOR [e15}  (%) Pe (in.)
1 47 130.5 0.033 0.033 149 90 0.620 -- 0.00 0.00
2 47 130.5 0.098 0.098 149 90 0.620 -- 0.00 0.00
3 47 130.5 0.163 0.163 149 90 0.620 -- 0.00 0.00
5 47 130.5 0.245 0.245 149 90 0.620 -- 0.00 0.00
5 47 130.5 0.277 0.277 149 90 0.620 -- 0.00 0.00
7 47 130.5 0.375 0.375 149 88 0.620 -- 0.00 0.00
7 31 130.5 0.408 0.408 113 56 0.620 -- 0.00 0.00
8 31 130.5 0.489 0.489 113 52 0.620 -- 0.00 0.00
9 31 130.5 0.555 0.555 113 48 0.620 -- 0.00 0.00
10 27 122.7 0.618 0.618 100 46 0.620 -- 0.00 0.00
11 27 122.7 0.679 0.679 100 45 0.620 -- 0.00 0.00
12 27 122.7 0.741 0.741 100 43 0.620 -- 0.00 0.00
13 27 122.7 0.802 0.802 100 42 0.620 -- 0.00 0.00
14 27 122.7 0.863 0.863 100 40 0.620 -- 0.00 0.00
15 42 122.7 0.925 0.925 115 54 0.620 -- 0.00 0.00
17 42 122.7 1.001 0.978 115 52 0.635 Non-Liq. 0.00 0.00
17 13 132.1 1.033 0.994 63 17 0.644 0.39 1.70 0.10
18 13 132.1 1.116 1.038 63 16 0.667 0.37 1.70 0.20
19 13 132.1 1.182 1.073 63 16 0.683 0.35 1.70 0.20
20 13 132.1 1.248 1.108 63 15 0.699 0.34 1.70 0.20
21 22 127.1 1.313 1.141 79 33 0.713 Non-Liq. 0.00 0.00
22 22 127.1 1.376 1.173 79 33 0.727 Non-Liq. 0.00 0.00
23 22 127.1 1.440 1.206 79 32 0.740 Non-Liq. 0.00 0.00
24 22 127.1 1.503 1.238 79 32 0.753 Non-Liq. 0.00 0.00
25 22 127.1 1.567 1.271 79 31 0.765 Non-Liq. 0.00 0.00
26 17 133.7 1.632 1.305 26 0.776 ~ 0.00 0.00
27 17 133.7 1.699 1.340 26 0.786 ~ 0.00 0.00
28 17 133.7 1.766 1.376 26 0.796 ~ 0.00 0.00
29 17 133.7 1.833 1.411 26 0.805 ~ 0.00 0.00
30 17 133.7 1.900 1.447 26 0.814 ~ 0.00 0.00
31 11 136.2 1.967 1.483 19 0.822 ~ 0.00 0.00
32 11 136.2 2.035 1.520 19 0.830 ~ 0.00 0.00
33 11 136.2 2.103 1.557 19 0.838 ~ 0.00 0.00
34 11 136.2 2.171 1.594 19 0.845 ~ 0.00 0.00
35 22 125.7 2.237 1.628 71 31 0.852 Non-Liq. 0.00 0.00
36 22 125.7 2.300 1.660 71 31 0.859 Non-Liq. 0.00 0.00
37 22 125.7 2.362 1.692 71 31 0.866 Non-Liq. 0.00 0.00
38 22 125.7 2.425 1.723 71 30 0.873 Non-Liq. 0.00 0.00
39 22 125.7 2.488 1.755 71 30 0.879 Non-Liq. 0.00 0.00
41 22 125.7 2.567 1.795 71 30 0.887 Non-Liq. 0.00 0.00
41 43 125.7 2.598 1.810 96 45 0.890 Non-Liq. 0.00 0.00
42 43 125.7 2.677 1.850 96 45 0.897 Non-Liq. 0.00 0.00
43 51 133.9 2.742 1.884 102 52 0.903 Non-Liq. 0.00 0.00
44 51 133.9 2.809 1.919 102 52 0.907 Non-Liq. 0.00 0.00
45 51 133.9 2.876 1.955 102 52 0.912 Non-Liq. 0.00 0.00
47 51 133.9 2.959 2.000 102 51 0.918 Non-Liq. 0.00 0.00
47 45 133.9 2.993 2.018 93 45 0.920 Non-Liq. 0.00 0.00
48 45 133.9 3.076 2.062 93 44 0.925 Non-Liq. 0.00 0.00
49 45 133.9 3.143 2.098 93 44 0.929 Non-Liq. 0.00 0.00
50 45 133.9 3.210 2.134 93 44 0.933 Non-Liq. 0.00 0.00
51 45 133.9 3.277 2.170 93 44 0.937 Non-Liq. 0.00 0.00
52 45 133.9 3.344 2.205 93 43 0.940 Non-Liq. 0.00 0.00
53 45 133.9 3.411 2.241 93 43 0.944 Non-Liq. 0.00 0.00
54 45 133.9 3.478 2.277 93 43 0.947 Non-Liq. 0.00 0.00
55 45 133.9 3.545 2.313 93 42 0.951 Non-Liq. 0.00 0.00
56 60 133.9 3.612 2.348 105 56 0.954 Non-Liq. 0.00 0.00
57 60 133.9 3.679 2.384 105 56 0.957 Non-Liq. 0.00 0.00
58 60 133.9 3.746 2.420 105 55 0.960 Non-Liq. 0.00 0.00
59 60 133.9 3.813 2.456 105 55 0.963 Non-Liq. 0.00 0.00
60 60 133.9 3.880 2.491 105 55 0.966 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.7 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)

 LIQUEFACTION SETTLEMENT ANALYSIS
 MAXIMUM CONSIDERED EARTHQUAKE



Figure

Project: 3601 N Mission RD
File No. : W1562-06-01

Boring : B2

EMPIRICAL ESTIMATION OF LIQUEFACTION POTENTIAL
MAXIMUM CONSIDERED EARTHQUAKE

NCEER (1996) METHOD By Thomas F. Blake (1994-1996)
EARTHQUAKE INFORMATION: ENERGY & ROD CORRECTIONS:
Earthquake Magnitude: 6.83 Energy Correction (CE) for N60: 1.25
Peak Horiz. Acceleration PGAM (g): 0.954 Rod Len.Corr.(CR)(0-no or 1-yes): 1.0
Calculated Mag.Wtg.Factor: 0.791 Bore Dia. Corr. (CB): 1.00
Historic High Groundwater: 15.0 Sampler Corr. (CS): 1.20
Groundwater Depth During Exploration: 15.0 Use Ksigma (0 or 1): 1.0

LIQUEFACTION CALCULATIONS:
Unit Wt. Water (pcf): 62.4

Depth to Total Unit Water FIELD Depth of Liq.Sus. -200 Est. Dr CN Corrected Eff. Unit Resist. rd Induced Liquefac.
Base (ft) Wt. (pcf) (0 or 1) SPT (N) SPT (ft) (0 or 1) (%) (%) Factor (N1)60 Wt. (psf) CRR Factor CSR Safe.Fact.

1.0 127.4 0 7.0 2.5 1 62 1.700 13.4 127.4 0.146 0.998 0.489 --
2.5 127.4 0 7.0 2.5 1 62 1.700 13.4 127.4 0.146 0.992 0.486 --
3.0 127.4 0 7.0 2.5 1 63 62 1.700 20.4 127.4 0.222 0.987 0.484 --
4.0 127.4 0 7.0 2.5 1 63 62 1.700 20.4 127.4 0.222 0.984 0.483 --
5.0 127.4 0 7.0 2.5 1 63 62 1.700 20.4 127.4 0.222 0.979 0.480 --
6.5 127.4 0 7.0 2.5 1 63 62 1.688 20.3 127.4 0.221 0.974 0.477 --
7.0 133.6 0 9.0 7.5 1 75 61 1.618 23.4 133.6 0.261 0.969 0.475 --
8.0 133.6 0 9.0 7.5 1 75 61 1.471 21.9 133.6 0.241 0.966 0.474 --
9.0 133.6 0 9.0 7.5 1 75 61 1.379 21.0 133.6 0.229 0.961 0.471 --

10.5 133.6 0 9.0 7.5 1 75 61 1.285 20.0 133.6 0.218 0.955 0.469 --
11.0 133.6 0 9.0 7.5 1 75 61 1.252 19.7 133.6 0.214 0.951 0.466 --
12.0 133.6 0 9.0 7.5 1 75 61 1.180 19.0 133.6 0.206 0.947 0.465 --
13.0 133.6 0 9.0 7.5 1 75 61 1.131 18.5 133.6 0.201 0.943 0.462 --
14.0 128.1 0 13.0 13.5 0 77 1.088 23.4 128.1 ~ 0.938 0.460 ~
15.0 128.1 0 13.0 13.5 0 77 1.059 22.9 128.1 ~ 0.934 0.458 ~
16.5 128.1 1 13.0 13.5 0 77 1.037 22.6 65.7 ~ 0.928 0.466 ~
17.0 127.8 1 45.0 17.5 1 115 1.028 59.4 65.4 Infin. 0.923 0.470 Non-Liq.
18.0 127.8 1 45.0 17.5 1 115 1.008 58.2 65.4 Infin. 0.920 0.484 Non-Liq.
19.0 127.8 1 45.0 17.5 1 115 0.992 57.3 65.4 Infin. 0.915 0.494 Non-Liq.
20.0 127.8 1 45.0 17.5 1 115 0.977 56.4 65.4 Infin. 0.911 0.502 Non-Liq.
21.0 127.8 1 45.0 17.5 1 115 0.963 55.6 65.4 Infin. 0.906 0.510 Non-Liq.
22.0 127.8 1 45.0 17.5 1 115 0.949 54.8 65.4 Infin. 0.902 0.518 Non-Liq.
23.0 127.8 1 40.0 22.5 1 104 0.936 52.1 65.4 Infin. 0.897 0.524 Non-Liq.
24.0 127.8 1 40.0 22.5 1 104 0.923 51.4 65.4 Infin. 0.893 0.530 Non-Liq.
25.0 127.8 1 40.0 22.5 1 104 0.911 50.7 65.4 Infin. 0.888 0.536 Non-Liq.
26.0 127.8 1 40.0 22.5 1 104 0.900 50.1 65.4 Infin. 0.883 0.541 Non-Liq.
27.0 127.8 1 40.0 22.5 1 104 0.888 49.4 65.4 Infin. 0.879 0.545 Non-Liq.
28.0 120.0 1 74.0 27.5 1 137 0.878 95.5 57.6 Infin. 0.874 0.549 Non-Liq.
29.0 120.0 1 74.0 27.5 1 137 0.869 94.5 57.6 Infin. 0.870 0.554 Non-Liq.
30.0 120.0 1 74.0 27.5 1 137 0.860 93.5 57.6 Infin. 0.865 0.557 Non-Liq.
31.0 120.0 1 74.0 27.5 1 137 0.852 92.5 57.6 Infin. 0.861 0.561 Non-Liq.
32.0 120.0 1 74.0 27.5 1 137 0.843 91.6 57.6 Infin. 0.856 0.564 Non-Liq.
33.0 129.1 1 67.0 32.5 1 126 0.834 83.9 66.7 Infin. 0.851 0.566 Non-Liq.
34.0 129.1 1 67.0 32.5 1 126 0.825 82.9 66.7 Infin. 0.847 0.569 Non-Liq.
35.0 129.1 1 67.0 32.5 1 126 0.816 82.0 66.7 Infin. 0.842 0.570 Non-Liq.
36.0 129.1 1 67.0 32.5 1 126 0.808 81.2 66.7 Infin. 0.838 0.572 Non-Liq.
37.0 129.1 1 67.0 32.5 1 126 0.800 80.4 66.7 Infin. 0.833 0.573 Non-Liq.
38.0 129.1 1 67.0 32.5 1 126 0.791 79.5 66.7 Infin. 0.829 0.574 Non-Liq.
39.0 129.1 1 67.0 32.5 1 126 0.784 78.8 66.7 Infin. 0.824 0.575 Non-Liq.
40.0 129.1 1 67.0 32.5 1 126 0.776 78.0 66.7 Infin. 0.819 0.576 Non-Liq.
41.0 129.1 1 67.0 32.5 1 126 0.769 77.3 66.7 Infin. 0.815 0.576 Non-Liq.
42.0 129.1 1 67.0 32.5 1 126 0.762 76.5 66.7 Infin. 0.810 0.577 Non-Liq.
43.0 129.1 1 67.0 32.5 1 126 0.755 75.8 66.7 Infin. 0.806 0.577 Non-Liq.
44.0 129.1 1 67.0 32.5 1 126 0.748 75.2 66.7 Infin. 0.801 0.577 Non-Liq.
45.0 129.1 1 67.0 32.5 1 126 0.741 74.5 66.7 Infin. 0.797 0.577 Non-Liq.
46.0 125.4 1 50.0 45.0 1 102 0.735 55.1 63.0 Infin. 0.792 0.577 Non-Liq.
47.0 125.4 1 50.0 45.0 1 102 0.729 54.7 63.0 Infin. 0.787 0.576 Non-Liq.
48.0 125.4 1 50.0 45.0 1 102 0.723 54.2 63.0 Infin. 0.783 0.576 Non-Liq.
49.0 125.4 1 50.0 45.0 1 102 0.718 53.8 63.0 Infin. 0.778 0.575 Non-Liq.
50.0 125.4 1 50.0 45.0 1 102 0.712 53.4 63.0 Infin. 0.774 0.575 Non-Liq.
51.0 125.4 1 66.0 50.0 1 114 0.707 70.0 63.0 Infin. 0.769 0.574 Non-Liq.
52.0 125.4 1 66.0 50.0 1 114 0.702 69.5 63.0 Infin. 0.765 0.573 Non-Liq.
53.0 125.4 1 66.0 50.0 1 114 0.696 68.9 63.0 Infin. 0.760 0.572 Non-Liq.
54.0 125.4 1 66.0 50.0 1 114 0.691 68.4 63.0 Infin. 0.755 0.571 Non-Liq.
55.0 125.4 1 66.0 50.0 1 114 0.686 68.0 63.0 Infin. 0.751 0.570 Non-Liq.
56.0 125.4 1 78.0 55.0 1 120 0.682 79.7 63.0 Infin. 0.746 0.569 Non-Liq.
57.0 125.4 1 78.0 55.0 1 120 0.677 79.2 63.0 Infin. 0.742 0.568 Non-Liq.
58.0 125.4 1 78.0 55.0 1 120 0.672 78.6 63.0 Infin. 0.737 0.566 Non-Liq.
59.0 125.4 1 78.0 55.0 1 120 0.668 78.1 63.0 Infin. 0.733 0.565 Non-Liq.
60.0 125.4 1 78.0 55.0 1 120 0.663 77.6 63.0 Infin. 0.728 0.563 Non-Liq.



Figure

Project: 3601 N Mission RD
File No. : W1562-06-01

Boring : B2

NCEER (1996) METHOD
EARTHQUAKE INFORMATION:
Earthquake Magnitude: 6.83
PGAM (g): 0.954
Calculated Mag.Wtg.Factor: 0.791
Historic High Groundwater: 15.0
Groundwater @ Exploration: 15.0

DEPTH BLOW WET TOTAL EFFECT REL. ADJUST LIQUEFACTION Volumetric EQ.
TO COUNT DENSITY STRESS STRESS DEN. BLOWS SAFETY Strain SETTLE.

BASE N (PCF) O (TSF) O' (TSF) Dr (%) (N1)60 Tav/ 'o FACTOR [e15}  (%) Pe (in.)
1.0 7 127.4 0.032 0.032 62 13 0.620 -- 0.00 0.00
2.5 7 127.4 0.111 0.111 62 13 0.620 -- 0.00 0.00
3.0 7 127.4 0.143 0.143 62 20 0.620 -- 0.00 0.00
4.0 7 127.4 0.223 0.223 62 20 0.620 -- 0.00 0.00
5.0 7 127.4 0.287 0.287 62 20 0.620 -- 0.00 0.00
6.5 7 127.4 0.366 0.366 62 20 0.620 -- 0.00 0.00
7.0 9 133.6 0.399 0.399 61 23 0.620 -- 0.00 0.00
8.0 9 133.6 0.482 0.482 61 22 0.620 -- 0.00 0.00
9.0 9 133.6 0.549 0.549 61 21 0.620 -- 0.00 0.00

10.5 9 133.6 0.633 0.633 61 20 0.620 -- 0.00 0.00
11.0 9 133.6 0.666 0.666 61 20 0.620 -- 0.00 0.00
12.0 9 133.6 0.749 0.749 61 19 0.620 -- 0.00 0.00
13.0 9 133.6 0.816 0.816 61 18 0.620 -- 0.00 0.00
14.0 13 128.1 0.882 0.882 23 0.620 ~ 0.00 0.00
15.0 13 128.1 0.946 0.946 23 0.620 ~ 0.00 0.00
16.5 13 128.1 1.026 1.002 0.635 ~ 0.00 0.00
17.0 45 127.8 1.058 1.019 115 59 0.644 Non-Liq. 0.00 0.00
18.0 45 127.8 1.138 1.060 115 58 0.666 Non-Liq. 0.00 0.00
19.0 45 127.8 1.202 1.092 115 57 0.682 Non-Liq. 0.00 0.00
20.0 45 127.8 1.265 1.125 115 56 0.697 Non-Liq. 0.00 0.00
21.0 45 127.8 1.329 1.158 115 56 0.712 Non-Liq. 0.00 0.00
22.0 45 127.8 1.393 1.190 115 55 0.726 Non-Liq. 0.00 0.00
23.0 40 127.8 1.457 1.223 104 52 0.739 Non-Liq. 0.00 0.00
24.0 40 127.8 1.521 1.256 104 51 0.751 Non-Liq. 0.00 0.00
25.0 40 127.8 1.585 1.289 104 51 0.763 Non-Liq. 0.00 0.00
26.0 40 127.8 1.649 1.321 104 50 0.774 Non-Liq. 0.00 0.00
27.0 40 127.8 1.713 1.354 104 49 0.784 Non-Liq. 0.00 0.00
28.0 74 120.0 1.775 1.385 137 95 0.795 Non-Liq. 0.00 0.00
29.0 74 120.0 1.835 1.413 137 94 0.805 Non-Liq. 0.00 0.00
30.0 74 120.0 1.895 1.442 137 93 0.815 Non-Liq. 0.00 0.00
31.0 74 120.0 1.955 1.471 137 93 0.824 Non-Liq. 0.00 0.00
32.0 74 120.0 2.015 1.500 137 92 0.833 Non-Liq. 0.00 0.00
33.0 67 129.1 2.077 1.531 126 84 0.841 Non-Liq. 0.00 0.00
34.0 67 129.1 2.142 1.564 126 83 0.849 Non-Liq. 0.00 0.00
35.0 67 129.1 2.206 1.598 126 82 0.856 Non-Liq. 0.00 0.00
36.0 67 129.1 2.271 1.631 126 81 0.863 Non-Liq. 0.00 0.00
37.0 67 129.1 2.335 1.664 126 80 0.870 Non-Liq. 0.00 0.00
38.0 67 129.1 2.400 1.698 126 80 0.877 Non-Liq. 0.00 0.00
39.0 67 129.1 2.464 1.731 126 79 0.883 Non-Liq. 0.00 0.00
40.0 67 129.1 2.529 1.764 126 78 0.889 Non-Liq. 0.00 0.00
41.0 67 129.1 2.593 1.798 126 77 0.895 Non-Liq. 0.00 0.00
42.0 67 129.1 2.658 1.831 126 77 0.900 Non-Liq. 0.00 0.00
43.0 67 129.1 2.722 1.864 126 76 0.905 Non-Liq. 0.00 0.00
44.0 67 129.1 2.787 1.898 126 75 0.911 Non-Liq. 0.00 0.00
45.0 67 129.1 2.852 1.931 126 74 0.916 Non-Liq. 0.00 0.00
46.0 50 125.4 2.915 1.964 102 55 0.921 Non-Liq. 0.00 0.00
47.0 50 125.4 2.978 1.995 102 55 0.926 Non-Liq. 0.00 0.00
48.0 50 125.4 3.041 2.027 102 54 0.930 Non-Liq. 0.00 0.00
49.0 50 125.4 3.103 2.058 102 54 0.935 Non-Liq. 0.00 0.00
50.0 50 125.4 3.166 2.090 102 53 0.940 Non-Liq. 0.00 0.00
51.0 66 125.4 3.229 2.121 114 70 0.944 Non-Liq. 0.00 0.00
52.0 66 125.4 3.291 2.153 114 69 0.948 Non-Liq. 0.00 0.00
53.0 66 125.4 3.354 2.184 114 69 0.952 Non-Liq. 0.00 0.00
54.0 66 125.4 3.417 2.216 114 68 0.956 Non-Liq. 0.00 0.00
55.0 66 125.4 3.479 2.247 114 68 0.960 Non-Liq. 0.00 0.00
56.0 78 125.4 3.542 2.279 120 80 0.964 Non-Liq. 0.00 0.00
57.0 78 125.4 3.605 2.310 120 79 0.968 Non-Liq. 0.00 0.00
58.0 78 125.4 3.668 2.342 120 79 0.971 Non-Liq. 0.00 0.00
59.0 78 125.4 3.730 2.373 120 78 0.975 Non-Liq. 0.00 0.00
60.0 78 125.4 3.793 2.405 120 78 0.978 Non-Liq. 0.00 0.00

TOTAL SETTLEMENT = 0.0 INCHES

(SATURATED SAND AT INITIAL LIQUEFACTION CONDITION)

 LIQUEFACTION SETTLEMENT ANALYSIS
 MAXIMUM CONSIDERED EARTHQUAKE
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Date: Boring/Test Number:
Project Number: Diameter of Boring: 8 inches

Project Location: Diameter of Casing: 2 inches
Earth Description: Depth of Boring: 10 feet

Tested By: Depth to Invert of BMP: 5 feet
Liquid Description: Depth to Water Table: 27 feet

Measurement Method: Depth to Initial Water Depth (d1):  60 inches

Start Time for Pre-Soak: Water Remaining in Boring (Y/N): 
Start Time for Standard: Standard Time Interval Between Readings: 30 min

Reading 
Number

Time Start 
(hh:mm)

Time End 
(hh:mm)

Elapsed Time 
time (min)

Water Drop During 
Standard Time 
Interval, d (in)

1 10:30 AM 11:00 AM 30 0.0
2 11:00 AM 11:30 AM 30 0.0
3 11:30 AM 12:00 PM 30 0.4
4 12:00 PM 12:30 PM 30 0.5
5 12:30 PM 1:00 PM 30 0.0
6 1:00 PM 1:30 PM 30 0.2
7 1:30 PM 2:00 PM 30 0.1
8 2:00 PM 2:30 PM 30 0.1

* Calculations Below Based on Stabilized Readings Only

Boring Radius, r: 4 inches
Test Section Height, h: 60.0 inches A = 1558 in2

Reading 6 V = 12 in3 Percolation Rate = 0.02 inches/hour
Reading 7 V = 6 in3 Percolation Rate = 0.01 inches/hour
Reading 8 V = 6 in3 Percolation Rate = 0.01 inches/hour

Measured Percolation Rate = 0.01 inches/hour

Reduction Factors

1
1 Total Reduction Factor = 3

, RFt = 
Site Variability, RFv = 

Long Term Siltation, RFs = 1

Design Infiltration Rate

Design Infiltration Rate = 0.00 inches/hour

BORING PERCOLATION TEST FIELD LOG

W1562-06-01

CL/ML

Water
Sounder

3601 N Mission Rd

MEASURED PERCOLATION RATE & DESIGN INFILTRATION RATE CALCULATIONS*

10:30 AM

Boring 1 

Yes

JJK

Wednesday, June 8, 2022

9:30 AM

6, 7, and 8

Soil Description
Notes

Comments

Stabilized Readings
Achieved with Readings

   , 2
  , d  

      /

  ,  
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Geocon Project No. W1562-06-01 June 23, 2022 

APPENDIX A 

FIELD INVESTIGATION 

The site was explored on May 6, 2022 by excavating two 8-inch diameter borings to a maximum depth 
of approximately 61 feet below the existing ground surface using a truck-mounted hollow-stem auger 
drilling machine. Representative and relatively undisturbed samples were obtained by driving a 
3-inch O. D., California Modified Sampler into the “undisturbed” soil mass with blows from a 140-pound
auto-hammer falling 30 inches. The California Modified Sampler was equipped with 1-inch high by
23/8-inch diameter brass rings to facilitate soil removal and testing. Standard Penetration Tests were
performed in both borings. Bulk samples were also obtained.

The soil conditions encountered in the borings were visually examined, classified and logged in general 
accordance with the Unified Soil Classification System (USCS). The logs of the borings are presented 
on Figures A1 and A2. The logs depict the soil and geologic conditions encountered and the depth at 
which samples were obtained. The logs also include our interpretation of the conditions between 
sampling intervals. Therefore, the logs contain both observed and interpreted data. We determined the 
lines designating the interface between soil materials on the logs using visual observations, penetration 
rates, excavation characteristics and other factors. The transition between materials may be abrupt or 
gradual. Where applicable, the logs were revised based on subsequent laboratory testing. The locations 
of the borings are depicted on the Site Plan (see Figure 2). 
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Geocon Project No. W1562-06-01  June 23, 2022 

APPENDIX B  

LABORATORY TESTING 

Laboratory tests were performed in accordance with generally accepted test methods of the “American 
Society for Testing and Materials (ASTM)”, or other suggested procedures. Selected samples were tested 
for direct shear strength, Atterberg Limits, grain size analysis, moisture density relationship, 
consolidation and expansion characteristics, corrosivity and in-place dry density and moisture content. 
The results of the laboratory tests are summarized in Figures B1 through B22. The in-place dry density 
and moisture content of the samples tested are presented on the boring logs, Appendix A. 

 

 
 



Project No.: W1562-06-01

2.65

Boring No. B1 + B2 Normal Strest (kip/ft2) 1 3 5

Sample No. B1+B2@0-5' Peak Shear Stress  (kip/ft²) 0.90 1.87

0.05

Depth (ft) 0-5' Shear Stress @ End of Test (ksf) 0.83 1.87 2.60

Sample Type: Bulk Deformation Rate  (in./min.) 0.05 0.05

Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0

Clay  (CL)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 10.6 10.5 10.4

Strength Parameters Initial Dry Density (pcf) 107.0 107.0 107.0

49.5 48.7

Peak 494 23.7 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf) Initial Degree of Saturation (%) 49.6

Ultimate 436 23.9 Final Moisture Content (%) 20.6 16.8

DIRECT SHEAR TEST RESULTS
Consolidated Drained ASTM D-3080

 Checked by:       JJK

19.1

JUNE, 2022 Figure B1
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Project No.: W1562-06-01

3.08

Boring No. B2 Normal Strest (kip/ft2) 1 3 5

Sample No. B2@5.5' Peak Shear Stress  (kip/ft²) 0.99 2.06

0.05

Depth (ft) 5.5 Shear Stress @ End of Test (ksf) 0.83 2.05 3.06

Sample Type: Ring Deformation Rate  (in./min.) 0.05 0.05

Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0

Sandy  ( L)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 23.0 23.9 24.0

Strength Parameters Initial Dry Density (pcf) 102.6 102.3 101.4

99.4 97.6

Peak 480 27.5 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf) Initial Degree of Saturation (%) 96.8

Ultimate 311 29.1 Final Moisture Content (%) 24.5 22.8

DIRECT SHEAR TEST RESULTS
Consolidated Drained ASTM D-3080

 Checked by:       JJK

23.2

JUNE, 2022 Figure B2
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Project No.: W1562-06-01

3.46

Boring No. B2 Normal Strest (kip/ft2) 1 3 5

Sample No. B2@10.5 Peak Shear Stress  (kip/ft²) 1.01 2.37

0.05

Depth (ft) 10.5' Shear Stress @ End of Test (ksf) 0.78 2.12 3.44

Sample Type: Ring Deformation Rate  (in./min.) 0.05 0.05

Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0

 w/ Sand ( L)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 18.9 18.8 19.0

Strength Parameters Initial Dry Density (pcf) 108.0 109.7 110.3

94.6 97.5

Peak 437 31.6 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf) Initial Degree of Saturation (%) 91.1

Ultimate 200 31.7 Final Moisture Content (%) 22.4 20.7

DIRECT SHEAR TEST RESULTS
Consolidated Drained ASTM D-3080

 Checked by:       JJK

21.1

JUNE, 2022 Figure B3
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Project No.: W1562-06-01

2.76

Boring No. B1 Normal Strest (kip/ft2) 1 3 5

Sample No. B1@22.5' Peak Shear Stress  (kip/ft²) 1.06 2.30

0.05

Depth (ft) 22.5' Shear Stress @ End of Test (ksf) 0.80 . 2.70

Sample Type: Ring Deformation Rate  (in./min.) 0.05 0.05

Soil Identification: Initial Sample Height (in.) 1.0 1.0 1.0

Silt   ( L)
Ring Inside Diameter (in.) 2.375 2.375 2.375

Initial Moisture Content (%) 23.6 25.3 28.8

Strength Parameters Initial Dry Density (pcf) 101.4 99.2 93.7

97.6 97.3

Peak 760 23.0 Soil Height Before Shearing (in.) 1.2 1.2 1.2

C (psf) Initial Degree of Saturation (%) 96.3

Ultimate 357 25.1 Final Moisture Content (%) 26.9 28.6

DIRECT SHEAR TEST RESULTS
Consolidated Drained ASTM D-3080

 Checked by:       JJK
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JUNE, 2022 Figure B4

0.0

1.0

2.0

3.0

4.0

5.0

0.0 1.0 2.0 3.0 4.0 5.0

Sh
ea

r 
St

re
ss

 (k
sf

)

Normal Stress (ksf)



Project No.: W1562-06-01
CONSOLIDATION TEST RESULTS
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ASTM D-2435

JUNE, 2022 Figure B5

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@5.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Sandy  ( L) 100.3 24.4 24.3
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Project No.: W1562-06-01
CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B6

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@7.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

 (ML) 109.0 15.5 19.4
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Project No.: W1562-06-01
CONSOLIDATION TEST RESULTS
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ASTM D-2435

JUNE, 2022 Figure B7

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@10.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

 w/ Sand ( L) 109.9 18.4 19.4
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Project No.: W1562-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@12.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Clay w/ Sand (CL) 107.5 18.1 20.8

CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B8
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Project No.: W1562-06-01
CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B9

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@15.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Clay w/ Sand (CL) 101.2 24.8 23.7
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Project No.: W1562-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@17.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Sandy Clay (CL) 106.1 21.7 20.4

CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B10
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Project No.: W1562-06-01
CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B11

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@20.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 100.5 22.0 22.9
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Project No.: W1562-06-01

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@22.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silt  ( L) 102.8 23.4 24.3

CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B12
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Project No.: W1562-06-01
CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B13

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@25.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 88.4 32.3 33.7
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WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@27.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silt  ( L) 104.3 21.6 21.5

CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B14
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CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B15

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@30.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 104.0 21.7 20.5
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CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B16

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B1@32.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Clay (CL) 107.9 19.7 21.3
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CONSOLIDATION TEST RESULTS

 Checked by:       JJK

ASTM D-2435

JUNE, 2022 Figure B17

WATER ADDED AT 2.0 KSF

SAMPLE ID. 

B2@35.5

SOIL TYPE DRY DENSITY
(PCF)

INITIAL 
MOISTURE (%)

FINAL 
MOISTURE (%)

Silty Sand (SM) 101.5 26.1 24.2
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B1 @ 35'
B2 @ 2.5'

GRAIN SIZE ANALYSIS

 Checked by:       JJK

77.2
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ASTM D-1140

JUNE, 2022 Figure B18
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13 ML
B2 13.5' 43 23 20 CL
B2 7.5' 39 26

23 CL
B2 2.5' 52 30 22 MH
B1 35' 49 26

20 MH
B1 30' 47 25 22 CL
B1 25' 52 32

15 ML
B1 20' 41 26 15 ML
B1 10' 42 27

SYMBOL BORING DEPTH (ft) LL PL PI
MOISTURE 

CONTENT AT 
SATURATION

SOIL 
BEHAVIOR

N/P = Non-Plastic

Checked by:       JJK

ATTERBERG LIMITS
ASTM D-4318

JUNE, 2022 Figure B19
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Sample No:

(g)
(g)
(g)
(g)
(g)
(g)
(%)

(pcf)
(pcf)

Preparation Method:
Project No.: W1562-06-01

 Checked by:       JJK

COMPACTION CHARACTERISTICS USING 
MODIFIED EFFORT TEST RESULTS

ASTM D-1557

JUNE, 2022 Figure B20

5 6
Wt. Compacted Soil + Mold 5996 6072 6076 6041

TEST NO. 1 2 3 4

Net Weight of Soil 1894 1970 1974 1939
Weight of Mold 4102 4102 4102 4102

Dry Weight of Soil + Cont. 663.3 619.2 653.7 578.1
Wet Weight of Soil + Cont. 707.7 666.1 717.8 636.9

Moisture Content 8.2 10.0 12.4 13.6
Weight of Container 125.0 148.4 136.4 146.9

Wet Density 125.4 130.4 130.7 128.4

A

Maximum Dry Density (pcf) 119.0   Optimum Moisture Content (%) 11.0

B1+B2@0-5' Clay  (CL)

Dry Density 115.8 118.6 116.3 113.0

100.0

105.0

110.0

115.0

120.0

125.0

130.0

0.0 5.0 10.0 15.0 20.0
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Moisture Content (%)

S.G. 2.65

S.G. 2.7

S.G. 2.75
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90.3

Specimen Diameter

Date Time

Non-Expansive

Expansive

Very Low

Low

Expansion Index, EI50 CBC CLASSIFICATION * UBC CLASSIFICATION **

118.3
107.4
0.6
0.4
75.2

(%)
(pcf)
(pcf)

(cc)

(gm)
(gm)

B1+B2@0-5'

1.0
0
10

0.3415
0.341

 Expansion Index ( Report )   =

Expansion Index (EI meas)   = 73

73

1490 0.4145/25/2022 11:00 1.0
14301.0

Pressure (psi) Elapsed Time (min) Dial Readings (in.)

487.4
459.6
187.4
10.2

(gm)

107.2
0.7
0.4

MOLDED SPECIMEN BEFORE TEST AFTER TEST
4.0
1.0

759.8
367.6
2.7

(in.)
(in.)
(gm)
(gm)

(Assumed)

4.0
Specimen Height
Wt. Comp. Soil + Mold
Wt. of Mold
Specific Gravity

Dry Wt. of Soil + Cont.
Wt. of Container

91-130
>130

EXPANSION INDEX TEST RESULTS
ASTM D-4829

* Reference: 2019 California Building Code, Section 1803.5.3
**  Reference: 1997 Uniform Building Code, Table 18-I-B.

 Checked by:       JJK

Medium 

High 
Very High

Expansive

Expansive
Expansive

JUNE, 2022 Figure B21

Moisture Content
Wet Density
Dry Density
Void Ratio   
Total Porosity 
Pore Volume

51-90

0-20

21-50

Degree of Saturation

789.6
355.9
367.6
18.6
127.1

1.1
789.6
367.6
2.7

0.41410:005/25/2022

73.248.7(%) [Smeas]

Add Distilled Water to the Specimen

5/24/2022
5/24/2022

10:00
10:10

1.0

Wet Wt. of Soil + Cont.
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Sample No.

SUMMARY OF LABORATORY WATER SOLUBLE SULFATE TEST RESULTS
AASHTO T290 ASTM C1580

Sample No. Water Soluble Sulfate 
(% SO4) Sulfate Exposure

Chloride Ion Content (%)

0.007

0.007

SUMMARY OF LABORATORY CHLORIDE CONTENT TEST RESULTS 
AASHTO T291 ASTM C1218

B1+B2@0-5'

B3@10-15'

B1+B2@0-5' 0.019 S0

B3@10-15' 0.001 S0

SUMMARY OF LABORATORY 
POTENTIAL OF HYDROGEN (pH) AND RESISTIVITY TEST RESULTS

AASHTO T289 ASTM D4972 and AASHTO T288 ASTM G187

Sample No.

B3@10-15'

pH

8.1

8.2

Resistivity
(ohm centimeters)

850  (Severely Corrosive)

930  (Severely Corrosive)

 Checked by:       JJK

CORROSIVITY TEST RESULTS

JUNE, 2022 Figure B22

B1+B2@0-5'
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