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930 Irwin Street, San Rafael, CA 94901 

APNs: 014-123-27, 014-123-28 & 014-123-21 

Project Narrative  

The Project is a 210-unit multi-family infill residential development located at 930 Irwin Street 
between Fourth and Third Street (“the Property”). The Project has a base density of 177 units and 
will provide 18 Below Market Rate Units at the Low Income (LI) affordability level, which is 10% 
of the base units. The Project will provide a mix of studios, 1 bedroom, 2 bedroom, and 3 bedroom 
units, with an average unit size of 968 square feet for a total of 203,233 square feet of residential 
floor area. The Project is proposed to reach a maximum height of 86 feet. Amenities for residents 
include a courtyard pool with pool restroom, a community room and a terrace on the eighth floor, 
private patios, a game room, fitness center and yoga room, and a shared coworking space on the 
ground floor. On the fourth level there is a 3,400 sf podium garden to provide common space for 
residents. The proposed onsite uses will be entirely dedicated to for-rent residential apartments, 
with the parking garage and common-area amenities available for resident use only. The building 
will be staffed with approximately 4-5 full time employees, including leasing and maintenance 
professionals. Likely hours for the leasing office will be 9am - 6pm Monday-Friday, with reduced 
hours on the weekends depending on leasing activity. There will be no public access to the 
building, as all pedestrian and garage doors will be access-controlled and only accessible by 
residents, staff, and new prospective residents on an appointment-only basis. 

I. Site Description 

The Project site is comprised of three contiguous lots that will be merged into one lot, totaling 
approximately 40,200 square feet. The lots are 930 Irwin Street, which has an area of 
approximately 21, 900 sf; 523 Fourth Street, which has an area of 13,500 sf; and 910 Irwin Street, 
which has an area of 4,800 sf. The Project will have 240 feet of frontage on Fourth Street and 195 
feet of frontage on Irwin Street. The Project includes the demolition of three commercial buildings 
and accompanying surface parking lots. Two of the parcels are zoned T5N 50/70 and one is zoned 
T4N 40/50, and all of the parcels are located in the Montecito Commercial Subarea of Downtown 
San Rafael. The Montecito Commercial Subarea provides a transition between Downtown and the 
residential areas further east, with new housing and commercial development on infill sites. New 
housing in this area is supported by the area’s proximity to transit, amenities, and downtown San 
Rafael. This subarea is regulated by the San Rafael Downtown Precise Plan (“SRDPP”) and the 
standards established by the Downtown Form Based Code (“DTFBC”). Per the SRDPP, 390 new 
residential units are ultimately anticipated to be developed in the Montecito Commercial District 
during the life of the SRDPP. Accordingly, the Project could provide 55% of this estimated 
development. 
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The Project is located approximately 0.12 miles from the San Rafael Transit Center and Downtown 
SMART station. Pursuant to Cal. Government Code section 65863.2(a), the Project does not need 
to provide a minimum amount of parking, however, in compliance with the applicable parking 
standards of the SRDPP, the Project provide 222 vehicular parking spaces for a total of 85,085  
square feet of parking floor area. The Project also complies with the requirements of the SRDPP 
and provides 342 spaces for bicycles.  

II. State Density Bonus 

Due to the provision of 18 BMR units, the Project is a State Density Bonus Law (“SDBL”) 
development per Cal. Government Code § 65915 and qualifies for a 20% density bonus. The 
Project is eligible for one concession or incentive and unlimited waivers or reductions in 
development standards. The Project is not currently requesting a concession or incentive.  

The Project does not seek a height bonus as allowed by the SRDPP, but instead utilizes the 
provisions of the SDBL to accommodate waivers from the following development standards in 
order to physically accommodate the density of the Project as proposed: 

• Waiver of 50’ height limit in T5N 50/70 and 40’ limit in T4N 40/50 
• Waiver of 7’ front and side street setback at the T4N 40/50 portion of site 
• Waiver of 5’ side yard setback at the T4N 40/50 portion of site 
• Waiver of 15’ rear yard setback at the T4N 40/50 portion of site 
• Waiver of front and side stepbacks above 35’ 
• Waiver of setbacks for civic area 

Per SRMC § 14.16.030(D)(G), a housing development is eligible for a waiver or reduction of any 
development standard that physically precludes the construction of a housing development at the 
densities or with the concessions or incentives permitted. There is no limit to the number of waivers 
or reductions that can be requested.  

 III. Affordable Housing 

The Project will provide 10% of its units at the Low-Income affordability level. This complies 
with San Rafael’s Affordable Housing requirement, which requires that developments of 15 units 
or more shall meet both a primary requirement to provide 5% LI units and a secondary requirement 
that can be satisfied by providing an additional 5% LI units.  

IV. Project Operations and Logistics 

a. Project Utilities, Trash, and Recycling Programs 

The Project will be served by local utility companies for electric, gas, water, sanitary sewer, and 
trash needs as set forth below: 
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• PG&E – Electricity and Gas 
• Marin Municipal Water District- Water 
• Central Marin Sanitation Agency – Sanitary Sewer 
• Marin Sanitary Service – Garbage and Recycling 

The Project will provide separate receptacles for recycling. On trash collection days, the trash and 
recycling bins will be wheeled out from the trash rooms by the property management team to a 
trash loading area on 4th Street, adjacent to the proposed loading zones. Following pick up, the 
property management team will return the empty trash bins to the trash room, which is located 
inside the garage adjacent to the entrance on 4th Street. 

The Project team met with Steve Rosa from Marin Sanitary Service (MSS) to discuss the waste 
management plan for this Project. MSS approved the Project's current proposed design for waste 
collection and pickup, with the proposed trash room located inside the garage, and bin staging 
area along the curb on 4th Street. MSS confirmed they would only pick up curbside and would 
never drive into a building or garage for bin pickup.  

b. Designated Loading Zone Along 4th St. 

As a result of delivery and rideshare services such as Amazon, DoorDash, and Uber double-
parking out in the street if curbside loading zones are not provided, the Project is proposing one 
curbside loading zone in front of each lobby along 4th Street. Since 4th Street is already lined 
with parallel parking, the loading areas fit into the current parallel parking zone with no changes 
to the travel lanes or street design. 

c. Anticipated Construction Timeline 

The Project team expects construction duration to be twenty-seven (27) months from 
groundbreaking. 

d. Demolition and Site Preparation. The site perimeter will be screened/fenced with 
temporary 6’ tall chain link panels, and approved Storm Water Pollution Prevention (SWPP) 
measures will be established. Thereafter, using a site logistics plan with approved haul routes, 
existing utilities will be severed, horizontal improvements removed, and the three structures 
located will be demolished. Once the debris has been removed from the site, clean fill will be 
brought onto the site and placed where needed. Concurrent with the onsite work, new offsite wet 
utilities will be installed to within 5’ of the property line and undergrounding of the existing 
overhead utilities will occur on 4th Street.  

e. Best Management Practices 

i. Construction. Mill Creek’s in-house construction team has delivered over 41,000 homes 
in it’s 14-year history, with a consistent track record of delivering residential communities on-time 
and with world-class execution thanks to our industry-leading construction personnel who all live 
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in the markets in which the developer operates, providing unparalleled local expertise and an 
extensive network of local contractors, vendors, and suppliers. Mill Creek’s quality control 
systems include strict guidelines for budget management, cost control, safety and communication. 

 ii. Property Operations. Mill Creek is a leading Community Management firm across the 
United States, currently operating 24,000 homes across the country with a team of over 450 
Property Management professionals. Mill Creek is currently ranked 3rd in J Turner Research 
ORA’s ranking of Property Management firms (Division II). Mill Creek’s brand value as a 
property operator can be attributed to the following policies designed to give our residents peace 
of mind. 

• Mill Creek promises to make our customers’ lives easier by helping them find the home 
they want and assisting with every detail of the move-in. Mill Creek seeks to make sure 
residents are happy long after they move in.  

• Mill Creek provides a 100% Happy in Your Space Guarantee- if a resident is not 100% 
happy in their new home, they can move out within 30 days with no penalty. 

• Mill Creek provides a Curve Ball Guarantee- if a resident is impacted by unexpected life 
events, such as losing a job or needing to care for a family member, they can terminate the 
lease early. 

 
V. Entitlements Requested 

The Project seeks a Major Environmental and Design Review permit and a Lot Line adjustment. 
The findings set forth at San Rafael Municipal Code section 14.25.090 can be made for the 
proposed Project.  

Major Environmental and Design Review Permit Findings 

A. That the project design is in accord with the general plan, the objectives of the zoning 
ordinance and the purposes of this chapter 14.25 et seq.; 

The Project’s design is in accord with the San Rafael General Plan 2040, the objectives of the 
zoning ordinance and the purposes of chapter 14.25 et seq. as set forth below.  

i. General Plan Consistency 

Pursuant to the San Rafael General Plan 2040, the Project’s land use designation is Downtown 
Mixed-Use. This designation includes the highest development intensities in San Rafael and 
contains a mix of housing, office, retail, service, and public land uses. The Project site is also listed 
in Appendix B: Housing Site Inventory of the San Rafael Housing Element. Development in this 
area is guided by the SRDPP.  
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The Project complies with key policies and programs of San Rafael General Plan 2040 as provided 
below: 

Policy LU-3.3: Housing Mix 

Encourage a diverse mix of housing choices in terms of affordability, unit type, and size, 
including opportunities for both renters and owners. 

Policy NH-1.3: Downtown Housing 

Support Downtown’s continued growth as a mixed-use neighborhood and quality residential 
environment. New Housing should include a mix of affordable and market-rate units, 
including expanded resources for unsheltered persons and extremely low-income households. 
Housing should take advantage of Downtown’s amenities and views and contribute to its 
character as a dynamic neighborhood. 

The Project complies with these standards because it would be in-fill development and include 
studios, 1 bedroom, 2 bedroom, and 3 bedroom units in an area of the city containing a variety of 
structures, including commercial, office, residential, and mixed-use. The Project would add 
residential units to the housing stock and includes eighteen (18) units at the low-income 
affordability level.  

The Project site is located within walking distance of downtown, transit, and amenities, including, 
the Montecito shopping center, Whole Foods and United Market. 

Policy LU-1.3: Land Use and Climate Change 

Focus future housing and commercial development in areas where alternatives to driving are 
most viable and shorter trip lengths are possible, especially around transit stations, near 
services, and on sites with frequent bus service. This can reduce the greenhouse gas emissions 
associated with motor vehicle trips and support the City’s climate action goals. 

Policy H-3.5: Housing and Greenhouse Gas Emissions 

Design and locate new housing in a way that supports the city’s greenhouse gas reduction 
goals. This includes building new housing near transit and in locations where it is easier to 
walk to shopping, restaurants, services, work, school, and other destinations. It also includes 
reducing the use of non-renewable fossil fuels through electrification, decreased natural gas 
use, energy efficiency, and tree planting.  

Policy M-3.8: Land Use and VMT 

Encourage higher-density employment and residential uses near major transit hubs such as 
Downtown San Rafael, recognizing the potential for VMT reduction in areas where there are 
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attractive alternatives to driving, concentrations of complementary activities, and 
opportunities for shorter trips between different uses. 

The Project site is located approximately 0.12 miles from the San Rafael Transit Center and 
Downtown SMART station and would be accessible by walking. Additionally, the Project site is 
located within walking distance of downtown and amenities, including, the Montecito shopping 
center, Whole Foods and United Market. 

Policy CDP-4.5: Higher Density Design 

Encourage high-quality architecture and landscape design in new higher-density housing and 
mixed use projects. Such projects should be designed to be compatible with nearby buildings 
and respect the character-defining features of the surrounding neighborhood or district. 

 Policy CDP- 4.6: Open Space in Multi-Family Housing 

Require private outdoor areas such as decks and patios, as well as common space areas, in 
new multi-family development and mixed use housing. Common open space may include 
recreation facilities, gathering places, and site amenities such as picnic and play areas. 

The Project provides private patios and there is a 3,400 sf podium garden to provide common open 
space for residents on the fourth level in addition to all of the Project Amenity rooms. 

Policy CDP-4.7: Larger-Scale Buildings 

Desing larger scale buildings to reduce their perceived mass. Encourage the incorporation of 
architectural elements such as towers, arcades, courtyards, and awnings to create visual 
interest, provide protection from the elements, and enhance orientation.  

Policy CDP-4.8: Scale Transitions 

Require sensitive scale and height transitions between larger and smaller structures. In areas 
where taller buildings are allowed, they should be designed to minimize shadows, loss of 
privacy, and dramatic contrasts with adjacent low-scale structures. Exceptions may be made 
where taller buildings are also permitted on the adjoining site. 

The podium garden on the fourth level of the Project fronting Fourth Street reduces the perceived 
mass of the Project and creates visual interest due to the recessing of the building and the 
installation of landscaping. Additionally, there are recessed and landscaped terraces along the 
eastern and southern sides of the Project that also create visual interest, reduce the perceived bulk 
of the Project, and create a transition to adjacent properties.   

Policy CDP-4.10: Landscape Design 
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Encourage- and where appropriate require- privately owned and maintained landscaping that 
conserves water, contributes to neighborhood quality, complements building forms and 
materials, improves stormwater management and drainage, and enhances the streetscape. 
Natural elements such as plants should be an integral part of site development and should 
enhance the built environment while supporting water conservation goals. 

The Project as designed keeps existing street trees in place and also plants additional trees and 
landscaping along the sidewalk. The proposed landscaping is designed to complement the primary 
mode of transit along Irwin and Fourth Streets, respectively.  

Policy H-4.3: Affordable Housing Requirements 

Require the inclusion of affordable housing units in market-rate housing projects. Ensire that 
affordable housing requirements are economically viable, do not negatively affect overall 
housing production, and provide sufficient flexibility for the private sector. When new 
affordable units are created, pursue deed restriction and affordability terms of at least 55 years 
so that fewer tenants are at risk of being displaced in any given year. 

Policy H-4.14: Commercial to Residential Conversion 

Encourage the adaptive reuse of older commercial buildings, including office and retail 
buildings, for housing. 

ii. Zoning Ordinance Consistency 

The Project site is located in the Downtown Mixed Use (DMU) District which allows for 
residential and commercial uses. The downtown mixed use district encompasses the 265-acre 
downtown area, which is the commerce and employment center of the city. Allowable uses, design 
intent, and development standards and regulations are defined and specified in the Downtown San 
Rafael Precise Plan and form-base code. The Project is consistent with San Rafael’s primary and 
secondary affordable housing requirement through the provision of 10% of the proposed units at 
the Low Income affordability level. 

B. That the project design is consistent with all applicable site, architecture and 
landscaping design criteria and guidelines for the district in which the site is located; 

The Project complies with all applicable development standards and design criteria of the DTFBC 
through the use of State Density Bonus Law waivers in some instances.  

C. That the project design minimizes adverse environmental impacts; and 

The Project will be reviewed by city agencies and is required to comply with all agency 
regulations.  
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D. That the project design will not be detrimental to the public health, safety or welfare, 
nor materially injurious to properties or improvements in the vicinity. 

The Project will be reviewed by all required city agencies. The applicant has submitted a 
geotechnical report. The Project site is located in Downtown San Rafael and is surrounded by 
urban development. The Project site is a developed site, fully graded, paved, and occupied with 
existing commercial/office buildings and has no value as habitat for endangered, rare, or threatened 
species. The Project would also not result in any significant effects relating to traffic, noise, air 
quality or water quality and the site can be adequately served by all required utilities and public 
services. 

Lot Line Adjustment 

Consistent with San Rafael Municipal Code chapter 15.05, the findings to approve the requested 
Lot Line Adjustment application can also be made. 

The application is a request for lot line adjustment between fewer than four (4) parcels, where the 
land taken from one parcel is added to an adjoining parcel, and where a greater number of parcels 
than originally existed is not thereby created. The application is consistent with the San Rafael 
General Plan 2040 and is in conformance with the Zoning Ordinance and SRDPP.  

Applicant-proposed Measures 
The applicant always strives to be an active and responsible member of any community in which 
they develop. As part of this commitment, the applicant commissioned studies regarding the 
following topics: 
 

• Transportation 
• Air Quality 
• Water Quality 
• Greenhouse Gas Emissions, and 
• Noise 

 
These studies have been provided to the City for peer-review, and they conclude that this project 
will not have a significant impact on the environment. Specifically, please refer to the W-Trans 
Transportation Impact Study, Yorke Engineering Water Quality Study, and Yorke Engineering 
CalEEMod Air Quality, Greenhouse Gas, and Noise Impact Study. 
 
As part of the application and project description, the applicant commits to implementing all of 
the assumptions and/or recommendations contained in these studies. Furthermore, as part of the 
application, the applicant commits to implementing the following measures as part of the project 
description: 
 

1. Applicant will select a project liaison prior to Project commencement and erect onsite 
signage indicating the liaison’s phone number and email for any project related issues. 
Said signage shall remain in place for the duration of the project.  
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2. Applicant will develop a construction management plan for review and approval by the 

City before the issuance of a building permit. Said plan will include delivery routes, dust 
management measures, and materials staging locations. 
 

3. Applicant will engage a qualified archaeologist to be present for the initial phase of major 
ground disturbing activity at the project site. In the event that human skeletal remains are 
uncovered at the project site during ground-disturbing activities, all work shall 
immediately halt and the Marin County Coroner shall be contacted to evaluate the 
remains. If the County Coroner determines that the remains are Native American, the 
City shall contact the California Native American Heritage Commission (NAHC), 
pursuant to subdivision (c) of Section 7050.5 of the Health and Safety Code, and all 
excavation and site preparation activities shall cease within a 50-foot radius of the find 
until appropriate arrangements are made. If the agencies determine that avoidance is not 
feasible, then an alternative plan shall be prepared with specific steps and timeframe 
required to resume construction activities. Monitoring, data recovery, and avoidance 
measures (if applicable) shall be completed expeditiously. In the event that cultural 
resources of Native American origin are identified during construction, all work within 
50 feet of the discovery shall be redirected. The project applicant and project construction 
contractor shall notify the City Planning Department within 24 hours.  If the resource 
cannot be avoided, additional measures to avoid or reduce impacts to the resource and to 
address tribal concerns may be required. 
 

4. All exterior lighting will be energy efficient where feasible; and shielded and directed 
downward and away from property lines to conceal light sources from view off-site and 
avoid spillover onto adjacent properties pursuant to SRMC §14.16.227. 
 

5. All haul trucks transporting soil, sand, or other loose material off site will be covered. All 
visible mud or dirt tracked-out onto adjacent public roads will be removed. Idling times 
will be minimized either by shutting equipment off when not in use or reducing the 
maximum idling time to 5 minutes. Clear signage will be provided for construction 
workers at all access points explaining the job site rules. All construction equipment will 
be maintained and properly tuned in accordance with manufacturers’ specifications. 
During construction and demolition, any exposed soil and unpaved roads will be watered 
a minimum of three times a day. Paved roads will be swept.  
 

6. The Project will comply with all applicable BAAQMD rules, regulations, and guidelines. 

 
7. All landscaping will be maintained in good condition and any dead or dying plants, 

bushes, trees, or groundcover plantings shall be replaces with new healthy stock of a size 
appropriate and compatible with the remainder of the growth at the time of replacement. 
 

8. A Stormwater Control Plan will be developed to identify non-structural and structural 
source controls and appropriate site design BMPs that would be incorporated into the 
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project to control pollutant runoff and provide storm water retention and/or infiltration in 
accordance with the BASMAA Post Construction Manual. 
 

9. The building will be all electric and not use natural gas.  
 

10. All construction work will take place during the City’s allowable construction hours (i.e., 
7:00 am to 6:00 pm Monday through Friday, and between 9:00 am and 6:00 pm on 
Saturdays). No work will be performed on Sundays or holidays. Applicant will post a 
sign at all entrances to the construction site upon commencement of construction, for the 
purpose of informing all contractors and subcontractors, their employees, agents, 
materialmen and all other persons at the construction site, of the basic requirements of 
this chapter.  
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Zoning Compliance Diagrams 
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930 Irwin Street 
San Rafael, CA 
December 20, 2024 
 
 
4.C Density Bonus Statement  
 
J. Application for a Density Bonus and/or Concessions or Incentives for Residential Development 
Projects. Application for a Density Bonus shall be made in the following manner: 
 
a. Request for a Density Bonus and/or request for concessions or incentives for a residential project shall be 
made by filing a separate application along with the following information: 
 
i. Density Bonus size requested:  
 

20% Density Bonus 
 
ii. Density Bonus submittal checklist: This checklist shall include, but not be limited to the following information: 
Property location; lot size, zoning allowable residential density, and allowable number of base units; 
 

Property location: 930 Irwin Street, San Rafael, CA 
Lot size: 40,200 SF 
Zoning allowable residential density: Form Based Code 
Allowable number of base units: 177 (see page 3) 

 
iii. Density Bonus eligibility table: This table shall include: the Number of market rate units in the project; the 
number of affordable housing units proposed & level of affordability for each of the designated affordable units; 
the number of other eligible units (senior housing, supportive housing, etc); number of density bonus units 
requested; total allowable density bonus (see Table 3 of this City Council Resolution); 
 

DENSITY BONUS ELIGIBILITY TABLE 
(Per State Density Bonus Law):  
Base Density (see page 3) 177 
Low-Income percentage of base density 10% 
Low-Income units (rounds up) 18 
Density Bonus 20% 
Bonus units (rounds up) 36 
Maximum project with bonus units 213 
Market rate units 195 

 
iv. Project plans showing the total number of units, the number and location of the affordable units and the 
number and location of the proposed density bonus units; 
 

See Sheets A0.1, A0.2 & A2.0-2.6 of project plans, dated 06.13.2024, for the 210 total units, 18 
affordable units, and 33 density bonus units. 

 



 
 

____________________________________________________________________________________________________ 
           
TRACHTENBERG ARCHITECTS  
  

v. Parking Ratios Table: this table shall include the total number of proposed parking and the total number of 
required parking spaces for affordable housing units or for special projects as shown in Tables 1 and 2 above;  
 

The project provides more parking than the minimum requirement per the DSRPP for zoning T5N 50/60 
and T4N 40/50. 

 
vi. List of requested Concessions/Incentives: The application shall include the total number of concessions or 
incentives being requested; the total number of concessions or incentives for which the project is eligible for by 
this City Council Resolution Table 4; a list of the requested concessions or Incentives; written financial 
documentation that demonstrates how the requested concessions/ incentives result in identifiable and actual cost 
reductions. The written statement shall include the actual cost reduction achieved through the 
concession/incentive and evidence that the concession/incentive allows the applicant to develop affordable 
housing at the specified affordable rents/sales price; The cost of reviewing any required financial data submitted 
as part of the application in support of a request for a concession or incentive, including, but not limited to, the 
cost to the city of hiring a consultant to review said data, shall be borne by the applicant; 
 

As a density bonus project that provides at least 10% of the base project units as affordable, the project is 
eligible for 1 concessions/incentives.  
 
However, the project as currently proposed does not request any concessions or incentives. 

 
vii. A list of requested waivers or reduction of development standards. Any request for waivers or reduction of 
development standards shall be accompanied with evidence that the development standards for which a waiver is 
requested would have the effect of physically precluding the construction of a development at the densities or with 
the concessions or incentives permitted by Government Code Section 65915; 
 

The following list of waivers or reduction of development standards are required in order to physically 
accommodate the proposed density bonus project: 
 

• Waiver of 50’ height limit in T5N 50/70 and 40’ limit in T4N 40/50 
• Waiver of 7’ front and side street setback at the T4N 40/50 portion of site 
• Waiver of 5’ side yard setback at the T4N 40/50 portion of site 
• Waiver of 15’ rear yard setback at the T4N 40/50 portion of site 
• Waiver of front and side stepbacks above 35’ 
• Waiver of setbacks for civic area 

 
viii. If a density bonus is requested for a qualified land donation, the application shall show the location of the land 
to be dedicated and provide evidence that the requirements of Subsection C.g. of this Section have been met, 
thus entitling the project to the requested density bonus;  
 

Not applicable. 
 
ix. If a density bonus is requested for construction of a child care facility the application shall show the location 
and square footage of the proposed facility and provide evidence that the requirements of Subsection C.f. above 
have been met, thus entitling the project to the requested density bonus. 
 

Not applicable. 
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PROJECT DESCRIPTION
N.T.S.

PROJECT DIRECTORYKEY MAP

ZONING CODE SUMMARY
(BASED ON THE SAN RAFAEL MUNICIPAL ZONING CODE)

ZONING: T5N 50/70 & T4N 40/50 

SEE SHEET A0.1 FOR COMPLETE ZONING DATA

OWNER/APPLICANT:
Mike Kim, Senior Managing Director
MILL CREEK RESIDENTIAL
3697 Mount Diablo Boulevard, Suite 350
Lafayette, CA 94549
650.349.1224
www.millcreekplaces.com
&
Chris Hart, Founder
SEAGULL PRIME REAL ESTATE FUND
930 Irwin Street, Suite 210
San Rafael, CA 94901
415.898.4802
www.seagullprimefund.com

PROJECT ADDRESS:
930 IRWIN STREET
SAN RAFAEL, CA 94901
(APN: 014-123-27, 014-123-28 & 014-123-21)

SCOPE OF WORK:
REMOVAL OF EXISTING COMMERCIAL STRUCTURES AND CONSTRUCTION OF A NEW 8-STORY
RESIDENTIAL DEVELOPMENT WITH 210 DWELLING UNITS, GROUND LEVEL LOBBIES, AND PARKING
GARAGE WITH STATE OF CALIFORNIA DENSITY BONUS.

GENERAL
INFORMATION

A0.0

DRAWING LIST

A0.0 GENERAL INFORMATION

A0.1

ARCHITECT:
Isaiah Stackhouse, Principal
TRACHTENBERG ARCHITECTS
2421 Fourth Street
Berkeley, CA 94710
510.649.1414
www.TrachtenbergArch.com

ZONING DATA

LANDSCAPE ARCHITECT:
Theresa Zaro, Owner/Principal
YAMASAKI LANDSCAPE ARCHITECTURE
1223 High Street
Auburn, CA 95603
530.885.0040
www.yamasaki-la.com
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CIVIL ENGINEER:
Chris Wood
LUK AND ASSOCIATES
738 Alfred Nobel Drive
510.724-3388
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THE HEREIN DESCRIBED PROPERTY LIES WITHIN THE BOUNDARIES OF A MELLO-ROOS COMMUNITY FACILITIES DISTRICT (CFD), CFD NO 2014-1, FOR: CLEAN ENERGY, DISCLOSED BY: ASSESSMENT DIAGRAM, RECORDING DATE: AUGUST 28, 2015, RECORDING NO.: 2015-0041880, OF OFFICIAL RECORDS (PTR EXC. 5 - NOT PLOTTABLE). WATER RIGHTS, CLAIMS OR TITLE TO WATER, WHETHER OR NOT DISCLOSED BY THE PUBLIC RECORDS (PTR EXC. 6 - NOT PLOTTABLE). EASEMENT(S) FOR THE PURPOSE(S) SHOWN BELOW AND RIGHTS INCIDENTAL THERETO AS RESERVED IN A DOCUMENT; RESERVED BY: LEON F. DOUGLASS, ET UX, PURPOSE: SEWER LINE, RECORDING DATE: JUNE 18, 1924, RECORDING NO: BOOK 50, PAGE 198, OF OFFICIAL RECORDS, AFFECTS: THE SOUTHERLY 3' OF PARCEL 2, RESERVED BY: PETER BACIGALUPI JR. AND EVELYN BACIGALUPI, PURPOSE: SEWER LINE, RECORDING DATE: JULY 15, 1925, RECORDING NO: BOOK 73, PAGE 274, OF OFFICIAL RECORDS, AFFECTS: THE SOUTHERLY 3' OF PARCEL 2, RESERVED BY: PETER BACIGALUPI JR. AND EVELYN BACIGALUPI, PURPOSE: SEWER LINE, RECORDING DATE: SEPTEMBER 18, 1925, RECORDING NO: BOOK 79, PAGE 31, OF OFFICIAL RECORDS, AFFECTS: THE SOUTHERLY 3' OF PARCEL 1 (PTR EXC. 7 - PLOTTED). MATTERS CONTAINED IN THAT CERTAIN DOCUMENT ENTITLED: DISPOSITION AND DEVELOPMENT AGREEMENT, DATED: SEPTEMBER 19, 1978, EXECUTED BY: HELLMAN-TURRINI PROPERTIES AND SAN RAFAEL REDEVELOPMENT AGENCY, RECORDING DATE: JULY 11, 1979, RECORDING NO: BOOK 3576, PAGE 367, OF OFFICIAL RECORDS, REFERENCE IS HEREBY MADE TO SAID DOCUMENT FOR FULL PARTICULARS, MATTERS CONTAINED IN THAT CERTAIN DOCUMENT, ENTITLED: NOTICE OF CERTIFICATE OF COMPLETION, EXECUTED BY: SAN RAFAEL REDEVELOPMENT AGENCY, RECORDING DATE: NOVEMBER 10, 1980, RECORDING NO: BOOK 3789, PAGE 103, OF OFFICIAL RECORDS, REFERENCE IS HEREBY MADE TO SAID DOCUMENT FOR FULL PARTICULARS (PTR EXC. 9 - NOT PLOTTABLE). COVENANTS, CONDITIONS AND RESTRICTIONS, AS SET FORTH IN THE DOCUMENT, RECORDING DATE: JULY 11, 1979, RECORDING NO: 3807, BOOK 3576, PAGE 421, OF OFFICIAL RECORDS (PTR EXC. 10 - NOT PLOTTABLE). EASEMENT(S) FOR THE PURPOSE(S) SHOWN BELOW AND RIGHTS INCIDENTAL THERETO AS DELINEATED OR AS OFFERED FOR DEDICATION, ON THE PARCEL MAP FILED AUGUST 24, 1979, IN BOOK 17 OF PARCEL MAPS, PAGE 1; PURPOSE: DRIVEWAY AND VEHICULAR PARKING EASEMENTS, AFFECTS: AS DELINEATED THEREON (PTR EXC. 11 - PLOTTED). EASEMENT(S) FOR THE PURPOSE(S) SHOWN BELOW AND RIGHTS INCIDENTAL THERETO, AS GRANTED IN A DOCUMENT, GRANTED TO: PACIFIC GAS AND ELECTRIC COMPANY, A CALIFORNIA CORPORATION, PURPOSE: UNDERGROUND CONDUITS, PIPES, MANHOLES, SERVICE BOXES, ETC., RECORDING DATE: MARCH 14, 1980, RECORDING NO: 10922, BOOK 3690, PAGE 165, OF OFFICIAL RECORDS, AFFECTS: AS DESCRIBED THEREIN (PTR EXC. 13 - PLOTTED). EASEMENT(S) FOR THE PURPOSE(S) SHOWN BELOW AND RIGHTS INCIDENTAL THERETO, AS GRANTED IN A DOCUMENT, GRANTED TO: MARTIN E. BARRETT, TRUSTEE, CHASE INTERNATIONAL TRUST, PURPOSE: INGRESS AND EGRESS, DATED: JUNE 26, 1984, RECORDING DATE: JULY 13, 1984, RECORDING NO: 84033843, OF OFFICIAL RECORDS (PTR EXC. 14 - PLOTTED). EASEMENT(S) FOR THE PURPOSE(S) SHOWN BELOW AND RIGHTS INCIDENTAL THERETO, AS GRANTED IN A DOCUMENT, GRANTED TO: DONALD F. WALTERS, AN UNMARRIED MAN AND CHARLES S. YONAN, AN UNMARRIED MAN AS JOINT TENANTS, PURPOSE INGRESS AND EGRESS, RECORDING DATE JULY 13, 1984, RECORDING NO 84-33844, OF OFFICIAL RECORDS, AFFECTS AS DESCRIBED THEREIN (PTR EXC. 15 - PLOTTED).
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THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE CITY OF SAN RAFAEL, IN THE COUNTY OF MARIN, STATE OF CALIFORNIA, AND IS DESCRIBED AS FOLLOWS: PARCELS 1 AND 2, AS SHOWN ON THAT CERTAIN PARCEL MAP ENTITLED, “PARCEL MAP, HUT PROPERTIES PARCEL MAP, HUT PROPERTIES LAND DIVISION AND LOT LINE ADJUSTMENT LOTS 7 TO 11 & 22 FOREST PARK 5 R.M. 31, SAN RAFAEL, CALIFORNIA”, FILED AUGUST 24, 1979 IN VOLUME 17, PAGE 1 OF PARCEL MAPS, MARIN COUNTY , FILED AUGUST 24, 1979 IN VOLUME 17, PAGE 1 OF PARCEL MAPS, MARIN COUNTY RECORDS. APN: 014-123-28014-123-28
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MONUMENTS ARE SHOWN ON SHEET 2 OF THE SURVEY. THE STREET ADDRESS OF THE PROPERTY IS 523, 535 AND 545 4TH STREET, 930 IRWIN STREET AND 910-914 IRWIN STREET, SAN RAFAEL, CA  FLOOD ZONE DESIGNATION: THE PREMISES ARE LOCATED IN ZONE "AE" DEFINED AS "AREAS WITH BASE FLOOD ELEVATIONS DETERMINED" (ELEVATION = 10 FEET), PER FLOOD INSURANCE RATE MAP COMMUNITY PANEL NO. 06041C0457E, EFFECTIVE DATE: MARCH 16, 2016. THE TOTAL GROSS LAND AREA IS: 40,204 SQUARE FEET +/- OR 0.923 ACRES MORE OR LESS.  (A/B) ZONING REQUIREMENTS: PER THE CITY OF SAN RAFAEL PLANNING DEPARTMENT, THE PROPERTY IS ZONED T4N 40/50 AND T5N 50/70. PER THE DOWNTOWN SAN RAFAEL PRECISE PLAN, CHAPTER 9, THE SETBACK, HEIGHT AND PARKING REQUIREMENTS ARE AS FOLLOWS: T4N 40/50: SETBACKS MINIMUM FRONT: 7 FEET MINIMUM SIDE: 5 FEET MINIMUM STREET SIDE: 7 FEET MINIMUM REAR: 15 FEET MAXIMUM HEIGHT: 40 FEET, 50 FEET WITH BONUS PARKING REQUIREMENT: 3 SPACES PER 1,000 S.F. T5N 50/70: SETBACKS MINIMUM FRONT: 5 FEET MINIMUM SIDE: 0 FEET MINIMUM STREET SIDE: 0 FEET MINIMUM REAR: 0 FEET MAXIMUM HEIGHT: 50 FEET PARKING REQUIREMENT: 2.75 SPACES PER 1,000 S.F (A/B1/C) EXTERIOR DIMENSIONS AND SQUARE FOOTAGE OF ALL BUILDINGS AT GROUND LEVEL, AND NUMBER OF STORIES ARE SHOWN ON SHEET 3 OF THE SURVEY.  SUBSTANTIAL FEATURES OBSERVED IN THE PROCESS OF CONDUCTING THE SURVEY ARE SHOWN ON SHEET 3 OF THE SURVEY. THERE ARE 59 PARKING SPACES ON THE SUBJECT PROPERTY, INCLUDING 2 ACCESSIBLE SPACES. THERE ARE NO DIVISION OR PARTY WALLS. (A) LOCATION OF UTILITIES EXISTING ON OR SERVING THE SURVEYED PROPERTY AS DETERMINED BY OBSERVED EVIDENCE TOGETHER WITH EVIDENCE FROM PLAN OBTAINED FROM UTILITY COMPANIES OR PROVIDED BY CLIENT ARE SHOWN ON SHEET 3. NAMES OF ADJOINING OWNERS OF PLATTED LANDS ARE SHOWN ON SHEET 2. DISTANCE TO THE NEAREST INTERSECTING STREET IS SHOWN ON SHEET 2. THERE IS NO OBSERVABLE EVIDENCE OF EARTH MOVING WORK, BUILDING CONSTRUCTION OR BUILDING ADDITIONS WITHIN RECENT MONTHS. THERE HAVE NOT BEEN ANY CHANGES IN STREET RIGHT OF WAY LINES EITHER COMPLETED OR PROPOSED, AND AVAILABLE FROM THE CONTROLLING JURISDICTION. THERE IS NO OBSERVABLE EVIDENCE OF RECENT STREET OR SIDEWALK CONSTRUCTION OR REPAIRS. OFFSITE EASEMENTS, IF ANY, ARE SHOWN ON SHEET 2. PROFESSIONAL LIABILITY INSURANCE IN THE AMOUNT OF $2,000,000 IS HELD BY THE SURVEYOR.

AutoCAD SHX Text
19.

AutoCAD SHX Text
11.

AutoCAD SHX Text
13.

AutoCAD SHX Text
4.

AutoCAD SHX Text
6.

AutoCAD SHX Text
8.

AutoCAD SHX Text
7.

AutoCAD SHX Text
9.

AutoCAD SHX Text
10.

AutoCAD SHX Text
%%uTABLE A NOTES%%u

AutoCAD SHX Text
1.

AutoCAD SHX Text
2.

AutoCAD SHX Text
3.

AutoCAD SHX Text
14.

AutoCAD SHX Text
16.

AutoCAD SHX Text
17.

AutoCAD SHX Text
18.

AutoCAD SHX Text
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SECTION 1: INTRODUCTION 
 
This design level geotechnical report was prepared for the sole use of Mill Creek Residential 
Trust for the Modera San Rafael in San Rafael, California.  The location of the site is shown on 
the Vicinity Map, Figure 1.  As you know, we performed a preliminary geotechnical investigation 
for the site and presented our findings in our report dated July 22, 2024.  For our use, we were 
provided with the following documents: 
 
 A preliminary conceptual plan titled “Fourth & Irwin, San Rafael, Draft Plan Revisions,” 

prepared by Trachtenberg Architects dated April 24, 2024. 
 
 A topographic survey titled, “Boundary and Topographic Survey of 523 & 543 Fourth 

Street” prepared by Muir Consulting, Inc dated August 3, 2021. 
 

 Structural loading diagrams provided by VCA Structural, December 13, 2024 and 
January 16, 2025. 

 
1.1 PROJECT DESCRIPTION 
 
The project site encompasses three parcels in downtown San Rafael, California (APN’s 014-
123-21, 014-123-28 and 014-123-27).  The approximately 0.92-acre site (three conjoining 
parcels) is currently occupied by three 2-story commercial office buildings.  Based on our review 
of the conceptual plans provided by Trachtenberg Architects, the planned development will 
consist of an 8-story residential building with three levels of podium garage parking 
encompassing a majority of the site.  The five residential levels will consist of 213 units of 3-
bedroom, 2-bedroom, 1-bedroom, and studio apartments.  A common area consisting of a 
podium garden and patio will be located on the fourth floor.  The building will be supported at-
grade.  Three levels of podium parking will be of concrete construction and the five levels of 
residential units will likely be of wood-frame construction.  Appurtenant utilities, landscaping, 
and other improvements necessary for site development are also planned.   
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Structural loads provided by the structural engineer indicate dead plus live (unfactored) 
foundation pressures will range from approximately 1,100 to 1,400 pounds per square foot for 
most of the interior portions of the foundation to an average of 2,000 psf around the perimeter of 
the foundation.  Grading plans are not available at this time; however, we understand grading 
will consist of minimal fills and cuts on the order 2 to 5 feet to accommodate the mat foundation 
and localized elevator pit areas.  
 
1.2 SCOPE OF SERVICES 
 
Our scope of services was presented in our proposal dated May 14, 2024, and consisted of field 
and laboratory programs to evaluate physical and engineering properties of the subsurface 
soils, engineering analysis to prepare recommendations for site work and grading, building 
foundations, flatwork, retaining walls, and pavements, and preparation of this report.  Brief 
descriptions of our exploration and laboratory programs are presented below. 
 
1.3 EXPLORATION PROGRAM 
 
Field exploration consisted of three borings drilled on July 17, 2024, with truck-mounted, hollow-
stem auger drilling equipment.  The borings were drilled to depths ranging from 30 to 60 feet.  
The borings were backfilled with cement grout in accordance with local requirements; 
exploration permits were obtained as required by local jurisdictions.  
 
The approximate locations of our exploratory borings are shown on the Site Plan, Figure 2.  
Details regarding our field program are included in Appendix A. 
 
1.4 PREVIOUS FIELD EXPLORATION 
 
We previously performed field explorations as part of preliminary investigation in December 
2023, which consisted of three Cone Penetration Test (CPT) soundings using truck-mounted 
CPT exploration equipment.  The CPTs, CPT-1 to CPT-3, were advanced to depths ranging 
from 53 to 67 feet below existing site grades.  Each CPT encountered CPT refusal at their 
respective depths.   
 
As part of the preliminary geotechnical investigation, we collected soil samples from our 
concurrent Phase 2 environmental investigation to observe general soil conditions within the 
upper approximately 1¼ to 5 feet of the soil profile.  Six soil vapor boreholes were hydraulically 
pushed using a track mounted push probe drilling rig to depths of approximately 1¼ to 5 feet 
below site grades.  Additional field exploration was performed in February 2024 that consisted 
of eight push probe soil borings to a depth of 10 feet each.  Copies of the environmental 
exploration logs are presented in Appendix B. 
  
The CPTs and push probe boreholes were backfilled in accordance with local requirements.  
The approximate locations of our CPTs and concurrent soil vapor boreholes are shown on the 
Site Plan, Figure 2.  Details regarding our field program are also included in Appendix A. 
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1.5 LABORATORY TESTING PROGRAM 
 
In addition to visual classification of samples, the laboratory program focused on obtaining data 
for foundation design and seismic ground deformation estimates.  Testing included moisture 
contents, dry densities, washed sieve analyses, Plasticity Index tests, consolidation, and triaxial 
compression tests.  Details regarding our laboratory program are included in Appendix C. 
 
1.6 ENVIRONMENTAL SERVICES 
 
Cornerstone Earth Group also provided environmental services for this project, including Phase 
1 and 2 site assessments; environmental findings and conclusions are provided under separate 
covers. 
 
SECTION 2: REGIONAL SETTING 
 
2.2 REGIONAL SEISMICITY 
 
While seismologists cannot predict earthquake events, geologists from the U.S. Geological 
Survey have recently updated (in 2015) earlier estimates from their 2014 Uniform California 
Earthquake Rupture Forecast (Version 3; UCERF3) publication.  The estimated probability of 
one or more magnitude 6.7 earthquakes (the size of the destructive 1994 Northridge 
earthquake) expected to occur somewhere in the San Francisco Bay Area has been revised 
(increased) to 72 percent for the period 2014 to 2043 (Aagaard et al., 2016).  The faults in the 
region with the highest estimated probability of generating damaging earthquakes between 
2014 and 2043 are the Hayward (33%), Calaveras (26%), and San Andreas Faults (22%).  In 
this 30-year period, the probability of an earthquake of magnitude 6.7 or larger occurring is 22 
percent along the San Andreas Fault and 33 percent for the Hayward Fault. 
  
The faults considered capable of generating significant earthquakes are generally associated 
with the well-defined areas of crustal movement, which trend northwesterly.  The table below 
presents the State-considered active faults within 25 kilometers of the site. 
 
Table 1: Approximate Fault Distances 
 

 
Fault Name 

Distance 
(miles) (kilometers) 

Hayward (Total Length) 8.7 14.0 
San Andreas 9.6 15.4 
San Gregorio 10.3 16.6 

Rodger’s Creek 14.6 23.5 
 
A regional fault map is presented as Figure 3, illustrating the relative distances of the site to 
significant fault zones. 
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SECTION 3: SITE CONDITIONS 
 
3.1 SITE BACKGROUND 
 
We reviewed historical aerial imagery provided online by Historical Aerials 
(http://www.historicaerials.com), Environmental Data Resources, and Google Earth Pro (2023).  
A summary of pertinent surface changes at and in the near vicinity of the site is as follows:    
 
 Prior to 1946:  Aerial images were not available prior to 1946; however, prior to 1940 the 

parcel was shown to be vacant on Sanborn maps from 1927 and 1907.  A USGS 
topographic map from 1895 indicates an unnamed creek channel may have meandered 
across a portion of the site. 

 1946: The aerial image appears to show the site divided into four smaller parcels with 
smaller buildings and structures in place.  The area in the vicinity appears developed 
and street layouts match existing layouts.  Highway 101 appears to have been built but 
is narrower than the current widths.  

 1950s-1960s: The parcel at the corner of 4th and Irwin is developed as a gas station.  
The 912 Irwin Street parcel is occupied by at least one building. 

 1982: The previous buildings and structures were removed, and the site was 
redeveloped into the two current commercial office buildings and paved parking lot.  The 
building at 912 Irwin Street was also constructed.  Highway 101 appears to have been 
widened to its current width. 

 2020: No major surfaces changes appear to have been made to the site since 1982.  
The site appears to be in the same condition as during this geotechnical investigation. 

  
From the concurrent Phase 1 and Phase 2 environmental investigation, we understand a fuel 
station was once present on the corner of 4th Street and Irwin Street prior to redeveloping the 
site to existing conditions.  Typical infrastructure associated with fuel stations include 
underground storage tanks, canopy footings or piers, piping, and typical service station building, 
utilities, flatwork, and pavements.   
 
3.2 SURFACE DESCRIPTION 
 
The project site is situated within the highly developed downtown district of the City of San 
Rafael. The site is situated east of Hwy 101 and is bounded by 4th Street to the north, Irwin 
Street to the west, and commercial development to the south and east.  The site is currently 
occupied by three 2-story office buildings with a conjoined asphalt parking lot.  The parking lot 
extends beneath portions of the two northern buildings resulting in a “soft story” condition for 
portions of the two existing buildings.  The southern office building has an adjacent concrete 
parking lot.  Existing flatwork envelopes portions of the buildings, landscaping strips and islands 
were observed, and other site features such as utility equipment and site walls were observed.  
The site is relatively level but graded to drain to storm drain inlets.   
 
Based on the topographic survey provided by Muir Consulting, Inc., the site grades vary 
between Elevation 9 and 10 feet (NAVD88 Datum).  From our recent exploration, the asphalt 
pavement ranged from 3 to 4 inches thick and aggregate base sections were observed to be 
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approximately 5 to 6 inches thick.  Site pavements appear to be in fair condition with some 
areas of observed distress consisting of alligator cracking and block cracking.  Pavement 
rehabilitation consisting of slurry seals and asphalt overlays appears to have been previously 
performed on the pavement.   
 
3.2 SUBSURFACE CONDITIONS 
 
In general, the site subsurface soil profile is anticipated to consist of undocumented fills 
underlain by Holocene-aged alluvial soils underlain by Franciscan bedrock.  Below the surface 
pavements and based on our recent exploratory borings as well as previously performed 
environmental exploration, the upper 1¼ to 5 feet of the soil profile primarily consisted of 
undocumented fills.  The undocumented fills are highly variable in consistency and vary 
between medium stiff to stiff clayey soils such as fat clay, sandy fat clay, fat clay with sand, lean 
clay with sand and lean clay, as well as loose to medium dense coarse-grained fills consisting of 
crushed rock/concrete, clayey sand, and silty sand.  From the soil samples collected and 
observed, we estimate that the onsite clayey fill soils with be moderately to highly expansive.  
Additional undocumented fills may be present from previous development and redevelopment of 
the site, especially at the former gas station parcel, where underground storage tanks were 
removed and backfilled.  Additional explorations should be performed after the buildings are 
demolished to confirm the depth of undocumented and consistency of fill present onsite. 
 
Below the fills, our exploratory borings encountered Holocene-aged alluvial soils to depths of 30 
to 60 feet, the maximum depth explored during our exploratory borings.  The alluvial soils 
directly beneath the fills consisted of medium stiff to stiff lean to fat clay with sand to depths of 
7½ to 9 feet.  From our review of the geology in the vicinity, we understand that portions of 
Downtown San Rafael were once tidal marshes along San Rafael Creek.  From the lab test data 
and our observations and experience in the area, the upper 2 to 3 feet of the alluvial clayey 
material consists of moderately compressible clayey material known as Bay Mud.  Below the 
Bay Mud layer, older, stiffer alluvial soils consisting of stiff to hard clayey soils and medium 
dense to dense granular soils were encountered to depths of 60 feet. 
 
Below the bottom of our exploratory borings, based on CPT shear strength estimates, the 
stiffness of the soil profile appears to reach hard to very hard consistency near the terminal 
depths of each CPT.  Because each CPT encountered tip pressure refusal, we anticipate that 
Franciscan bedrock was encountered at each CPT terminal depth. 
 
Laboratory testing indicated that the in-situ moisture contents within the upper 10 feet range 
from approximately 9 to 49 percent moisture.  In our opinion, we estimated this corresponds to 
about 2 to 29 percent above the estimated laboratory optimum moisture content.   
 
3.3 GROUNDWATER 
 
Groundwater was encountered in our Borings EB-1 to EB-3, at depths of 6 to 10 feet depth.  
Groundwater was interpreted from pore pressure measurements taken at CPT-1 and CPT-2, 
with inferred groundwater at elevated depths near or above the ground surface.  However, we 
note the pore pressure dissipation tests were performed in water bearing zones at depths 
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ranging 20 to 63 feet that are likely under confined conditions and not representative of the 
static groundwater level of the upper water bearing soils.  CPT-3 pore pressure measurement 
indicated a groundwater depth of approximately 4½ feet and was conducted at a depth of 15 
feet below surface grades.  Groundwater depths measured by hand by dropping a measuring 
tape into the CPT holes indicated groundwater depths ranging from 7 to 9 feet depth but are not 
considered stabilized water levels.  All measurements were taken at the time of drilling and may 
not represent the stabilized levels that can be higher than the initial levels encountered.   
 
Based on our review of monitoring well data from the California GeoTracker website for the 520 
4th Street cleanup program site, multiple monitoring wells were installed along 4th Street or in 
adjacent parcels. Groundwater was recorded in these monitoring wells between 2015 to 2021.  
From our review, groundwater depths at these wells varied between approximately 1 to 4½ feet. 
 
In general, fluctuations in groundwater levels occur due to many factors including seasonal 
fluctuation, underground drainage patterns, regional fluctuations, and other factors. 
Based on the above information, we recommend a design groundwater depth of 3 feet below 
current grades.   
 
SECTION 4: GEOLOGIC HAZARDS 
 
4.1 FAULT RUPTURE 
 
As discussed above several significant faults are located within 25 kilometers of the site.  The 
site is not located within a State-designated Alquist-Priolo Earthquake Fault Zone.  As shown in 
Figure 3, no known surface expression of fault traces is thought to cross the site; therefore, fault 
rupture hazard is not a significant geologic hazard at the site. 
 
4.2 ESTIMATED GROUND SHAKING 
 
Moderate to severe (design-level) earthquakes can cause strong ground shaking, which is the 
case for most sites within the Bay Area.  A site modified peak ground acceleration (PGAm) was 
determined in accordance with Section 21.5 of ASCE 7-16.  Therefore, we recommend a site-
specific MCEG peak ground acceleration, PGAm, of 0.56g for this project. 
 
4.3 LIQUEFACTION POTENTIAL  
 
Currently, the California Geologic Survey has not issued a quadrangle map designating 
seismicity hazards for San Rafael.  From our review of the Association of Bay Area 
Government’s liquefaction susceptibility map, the site is designated as an area with high to very 
high susceptibility to liquefaction.  Our field programs addressed this issue by testing potentially 
liquefiable layers to depths of at least 50 feet and evaluating CPT data.   
 
4.3.1 Background 
 
During strong seismic shaking, cyclically induced stresses can cause increased pore pressures 
within the soil matrix that can result in liquefaction triggering, soil softening due to shear stress 
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loss, potentially significant ground deformation due to settlement within sandy liquefiable layers 
as pore pressures dissipate, and/or flow failures in sloping ground or where open faces are 
present (lateral spreading) (NCEER 1998).  Limited field and laboratory data are available 
regarding ground deformation due to settlement; however, in clean sand layers settlement on 
the order of 2 to 4 percent of the liquefied layer thickness can occur.  Soils most susceptible to 
liquefaction are loose, non-cohesive soils that are saturated and are bedded with poor drainage, 
such as sand and silt layers bedded with a cohesive cap. 
 
4.3.2 Analysis 
 
As discussed in the “Subsurface” section above, several sand layers were encountered below 
the design ground water depth of 3 feet.  Following the liquefaction analysis framework in the 
2008 monograph, Soil Liquefaction During Earthquakes (Idriss and Boulanger, 2008), 
incorporating updates in CPT and SPT Based Liquefaction Triggering Procedures (Boulanger 
and Idriss, 2014), and in accordance with CDMG Special Publication 117A guidelines (CDMG, 
2008) for quantitative analysis, these layers were analyzed for liquefaction triggering and 
potential post-liquefaction settlement.  These methods compare the ratio of the estimated cyclic 
shaking (Cyclic Stress Ratio - CSR) to the soil’s estimated resistance to cyclic shaking (Cyclic 
Resistance Ratio - CRR), providing a factor of safety against liquefaction triggering.  Factors of 
safety less than or equal to 1.3 are considered to be potentially liquefiable and capable of post-
liquefaction re-consolidation (i.e. settlement). 
 
The CSR for each layer quantifies the stresses anticipated to be generated due to a design-
level seismic event, is based on the peak horizontal acceleration generated at the ground 
surface discussed in the “Estimated Ground Shaking” section above, and is corrected for 
overburden and stress reduction factors as discussed in the procedure developed by Seed and 
Idriss (1971) and updated in the 2008 Idriss and Boulanger monograph. 
 
The soil’s CRR is estimated from the in-situ measurements from CPTs.  The tip pressures are 
corrected for effective overburden stresses, taking into consideration both the ground water 
level at the time of exploration and the design ground water level, and stress reduction versus 
depth factors.  The CPT method utilizes the soil behavior type index (IC) to estimate the 
plasticity of the layers. 
 
The results of our preliminary CPT analyses (CPT-1 to CPT-3) are presented in Appendix B of 
this report. 
 
4.3.3 Summary 
 
Our analyses indicate that several layers could potentially experience liquefaction triggering that 
could result in post-liquefaction total settlement at the ground surface ranging from ½ to 1 inch 
based on the Yoshimine (2006) method.  As discussed in SP 117A, differential movement for 
level ground sites over deep soil sites will be up to about two-thirds of the total settlement 
between independent foundation elements.  In our opinion, differential seismic settlements are 
anticipated to be on the order of ¾ inch or less across the future mat foundation. 
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4.3.4 Ground Deformation Potential 
 
The methods used to estimate liquefaction settlements assume that there is a sufficient cap of 
non-liquefiable material to prevent ground rupture or sand boils.  For ground deformation to 
occur, the pore water pressure within the liquefiable soil layer will need to be great enough to 
break through the overlying non-liquefiable layer, which could cause significant ground 
deformation and settlement.  The work of Youd and Garris (1995) indicates that the current 
approximately 4- to 17-feet thick layer of non-liquefiable cap is sufficient to prevent ground 
rupture; therefore, the above total settlement estimates are reasonable.   
 
4.4 LATERAL SPREADING 
 
Lateral spreading is horizontal/lateral ground movement of relatively flat-lying soil deposits 
towards a free face such as an excavation, channel, or open body of water.  Typically, lateral 
spreading is associated with liquefaction of one or more subsurface layers near the bottom of 
the exposed slope.  As failure tends to propagate as block failures, it is difficult to analyze and 
estimate where the first tension crack will form. 
 
The San Rafael Creek is located approximately 640 feet from the southern edge of the site to 
the top of the bank.  The bottom of the creek is not currently known.  For our preliminary 
analysis, we have assumed a 7-foot free-face of San Rafael Creek that is susceptible to lateral 
spreading.  We calculated the Lateral Displacement Index (LDI) for potentially liquefiable layers 
based on methods presented in the 2008 monograph, Soil Liquefaction During Earthquakes 
(Idriss and Boulanger, 2008).  LDI is a summation of the maximum shear strains versus depth, 
which is a measurement of the potential maximum displacement at that exploration location.  
Summations of the LDI values to a depth equal to twice the open face height were included.  
Estimated displacements for areas near CPT-1 through CPT-3 based on the LDI calculations 
are on the order of 1 inch or less.  In our opinion, the potential for lateral spreading to impact the 
project is relatively low. 
 
4.5 SEISMIC SETTLEMENT/UNSATURATED SAND SHAKING 
 
Loose unsaturated sandy soils can settle during strong seismic shaking.  We evaluated the 
potential for seismic compaction of sands encountered above the preliminary design 
groundwater table based on the work by Robertson and Shao (2010).  Based on our analyses, 
the potential for significant seismic settlement affecting the proposed improvements is low. 
 
4.6 FLOODING 
 
Based on our internet search of the Federal Emergency Management Agency (FEMA) flood 
map public database, the site is located within Zone AE, an area with a base flood elevation of 
10 feet.  We recommend the project civil engineer be retained to confirm this information and 
verify the base flood elevation, if appropriate. 
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4.7 TSUNAMI/SEICHE 
 
The terms tsunami or seiche are described as ocean waves or similar waves usually created by 
undersea fault movement or by a coastal or submerged landslide.  Tsunamis may be generated 
at great distance from shore (far field events) or nearby (near field events).  Waves are formed, 
as the displaced water moves to regain equilibrium, and radiates across the open water, similar 
to ripples from a rock being thrown into a pond.  When the waveform reaches the coastline, it 
quickly raises the water level, with water velocities as high as 15 to 20 knots.  The water mass, 
as well as vessels, vehicles, or other objects in its path create tremendous forces as they impact 
coastal structures.   
 
Tsunamis have affected the coastline along the Pacific Northwest during historic times.  The 
Fort Point tide gauge in San Francisco recorded approximately 21 tsunamis between 1854 and 
1964.  The 1964 Alaska earthquake generated a recorded wave height of 7.4 feet and drowned 
eleven people in Crescent City, California.  For the case of a far-field event, the Bay area would 
have hours of warning; for a near field event, there may be only a few minutes of warning, if 
any. 
 
A tsunami or seiche originating in the Pacific Ocean would lose much of its energy passing 
through San Francisco Bay.  Based on the mapping of tsunami inundation potential for the San 
Francisco Bay Area by CGS (conservation.ca.gov/cgs/tsunami/maps), areas most likely to be 
inundated are marshlands, tidal flats, and former bay margin lands that are now artificially filled, 
but are still at or below sea level, and are generally within 1½ miles of the shoreline.  The site is 
approximately 1½ miles inland from the San Rafael Bay shoreline and is approximately 9 to 10 
feet above mean sea level.  According to the available tsunami hazard map provided by the 
CGS, the site is located within a tsunami hazard zone (CGS, Tsunami Hazard Area Map, 
County of Marin, 2022).  The potential for inundation due to tsunami at the site is considered 
high. 
 
SECTION 5: CONCLUSIONS 
 
5.1 SUMMARY 
 
From a geotechnical viewpoint, the project is feasible provided the concerns listed below are 
addressed in the project design.  Descriptions of each geotechnical concern with brief outlines 
of our recommendations follow the listed concerns. 
 
 Potential for significant static settlements of compressible clays 
 Potential for liquefaction-induced settlements 
 Presence of undocumented fill and redevelopment considerations 
 Shallow groundwater, hydro-static uplift, and Waterproofing 
 Presence of expansive soils 
 Temporary shoring and underpinning 
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5.1.1 Potential for Significant Static Settlement of Compressible Clays 
 
As discussed, the site is underlain by up to 20 feet of moderately compressible clay that will 
settle under the weight of new fill and from heavy building loads.  At this time, we understand 
that new fill would not be required for the new building; therefore, total settlement is anticipated 
to occur solely due to the weight of the new building.  Because of the compressible nature of the 
clays near the surface, lower allowable bearing pressures are required in these soils that would 
make typical spread and strip footings unfeasible.  From the provided structural loading 
diagrams, we evaluated the use of a rigid mat foundation to distribute building loads.  We 
evaluated consolidation settlement due to static building loads assuming preliminary average 
aerial mat foundation pressures of approximately 1,300 pounds per square foot (psf).  The 
settlement analysis was updated based on revised loading ranging from an average of 1,00 to 
1,400 psf near the central portion of the mat to approximately 2,000 psf near the perimeter of 
the mat. 
 
Based on the soil profile encountered in our explorations and the provided foundation contact 
pressures, we anticipate that approximately 2 to 4½ inches of settlement could occur across a 
mat foundation due to consolidation of the underlying clay layers.  A significant portion of the 
consolidation settlement occurs in the underlying compressible clay layers between depths of 
approximately 5 to 15 feet below existing surface grades.  Based on our discussions with the 
design team, we understand that a rigid mat foundation can be designed to tolerate the 
anticipated total and differential settlement without the need for ground improvement.  
Settlement at building entrances will be mitigated using suitable hinged slabs or walkways that 
can be leveled as needed.  In addition, flexible utility connections will be required that are 
capable of accommodating up to 4 inches of differential settlement between the adjacent 
sidewalk and the edge of the mat.  Recommendations are presented in the “Foundations” 
section of this report. 
 
5.1.2 Potential for Liquefaction-Induced Settlements and Ground Deformation 
 
As discussed, our liquefaction analysis indicates that there is a potential for liquefaction of 
localized sand layers during a significant seismic event on the order of ½ to 1 inch, resulting in 
differential settlement up to ¾ inch.  Foundations should also be designed to tolerate the 
anticipated total and differential settlements in addition to the static settlements referenced 
above. 
 
5.1.3 Presence of Undocumented Fills and Redevelopment Considerations 
 
As discussed, the site is blanketed by up to 5 feet of undocumented fill.  The fill is immediately 
underlain by soft to medium stiff, moderately compressible clay.  Locally, deeper fills on the 
order of 8 to 10 feet deep are present where the prior gas station fuel tanks were removed.  
Localized zones of deeper fill may be present where grading and development occurred for the 
three existing office buildings.   
 
For the planned mat foundation, some of the existing undocumented fill will be excavated and 
removed from the site during foundation preparation.  Fills encountered outside the footprint of a 
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mat foundation will need to be scarified, moisture conditioned and re-compacted beneath any 
new at-grade improvements or prior to placing any new fill.  We recommend the mat foundation 
cut area be stabilized and re-compacted prior to foundation construction.  Recommendations for 
mitigating undocumented fill are presented in the “Earthwork” section. 
 
As discussed, the site is currently occupied by three two-story commercial office buildings, 
asphalt parking lot, and appurtenant flatwork, site fixtures, and landscaping.  Older buildings 
typically were constructed with widely varying foundation systems.  On sites near creeks and 
the Bay, it is common to find deeper foundation systems that may consist of deepened footings, 
drilled piers, belled piers, or deep foundations.  If as-built drawings are available for the existing 
buildings, please forward them to our office for review.  
 
We assume that all the existing improvements will be demolished for the construction of the new 
building.  Potential issues that are often associated with redeveloping sites include demolition of 
existing improvements, disturbance to surficial soils due to foundation removal, abandonment of 
existing utilities, and discovery of localized deeper undocumented fill.  The former fuel station is 
expected to have had deeper underground storage tanks that were removed when the current 
development was built and filled in with undocumented fill. 
 
5.1.4 Shallow Groundwater, Hydro-Static Uplift and Water Proofing 
 
As previously discussed, groundwater has been measured on-site at depths of approximately 4 
½ to 7 feet and at nearby monitoring wells along 4th Street at depths ranging from approximately 
1 to 4½ feet below the existing ground surface.  As discussed above, we recommend a design 
groundwater depth of 3 feet below existing ground surface.  Our experience with similar sites in 
the vicinity indicates that shallow ground water could significantly impact grading and 
underground construction.  These impacts typically consist of potentially wet and unstable 
foundation or excavation subgrade, difficulty achieving compaction, and difficult underground 
utility installation.  Due to the high moisture content of the fill and native soils, we recommend 
chemically treating the upper 18 inches of exposed fill or native soils with lime to reduce 
moisture content, improve soil strength, and to create a stiff building pad to support construction 
equipment.  Recommendations addressing this concern are included in the “Earthwork” section. 
 
Temporary dewatering and shoring of utility trenches may be required in some isolated areas of 
the site.  Where portions of the mat foundation and related deepened structures extend below 
the design groundwater level, including bottoms of mat foundations or elevator pits, they should 
be water-proofed and designed to resist potential hydrostatic uplift pressures.   
 
5.1.5 Presence of Expansive Soils 
 
The site surficial soils are moderately to highly expansive.  Expansive soils can undergo 
significant volume change with changes in moisture content.  They shrink and harden when 
dried and expand and soften when wetted.  To reduce the potential for damage to the planned 
improvements, slabs-on-grade outside of the mat footprint should have sufficient reinforcement 
and be supported on a layer of non-expansive fill; shallow footings should extend below the 
zone of seasonal moisture fluctuation.  In addition, it is important to limit moisture changes in the 
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surficial soils by using positive drainage away from buildings as well as limiting landscaping 
watering.  Recommendations addressing this concern are presented in the following sections of 
this report. 
 
5.1.6 Temporary Shoring and Underpinning 
 
If site grading or foundation excavations deeper than 2 to 3 feet are performed adjacent to 
existing property boundaries, the excavations could impact adjacent properties and potentially 
undermine shallow foundations or slabs.  Temporary shoring or underpinning may be necessary 
to support adjacent structures or slabs to prevent detrimental movement.  We estimate ¼ to ½ 
inch of settlement could occur within about 5 to 10 feet beyond the perimeter of the new mat 
foundation.  The contractor should plan to provide underpinning or shoring support, as needed.  
We should review temporary shoring or underpinning plans to provide input and additional 
recommendations.  
 
5.2 PLANS AND SPECIFICATIONS REVIEW 
 
We recommend that we be retained to review the geotechnical aspects of the project structural, 
civil, and landscape plans and specifications, allowing sufficient time to provide the design team 
with any comments prior to issuing the plans for construction.   
 
5.3 CONSTRUCTION OBSERVATION AND TESTING 
 
As site conditions may vary significantly between the small-diameter borings performed during 
this investigation, we also recommend that a Cornerstone representative be present to provide 
geotechnical observation and testing during earthwork and foundation construction.  This will 
allow us to form an opinion and prepare a letter at the end of construction regarding contractor 
compliance with project plans and specifications, and with the recommendations in our report.  
We will also be allowed to evaluate any conditions differing from those encountered during our 
investigation and provide supplemental recommendations as necessary.  For these reasons, the 
recommendations in this report are contingent of Cornerstone providing observation and testing 
during construction.  Contractors should provide at least 48-hour notice when scheduling our 
field personnel.   
 
SECTION 6: EARTHWORK 
 
6.1  SITE DEMOLITION 
 
All existing improvements not to be reused for the current development, including all 
foundations, flatwork, pavements, utilities, and other improvements should be demolished and 
removed from the site.  Recommendations in this section apply to the removal of these 
improvements, which are currently present on the site, prior to the start of mass grading or the 
construction of new improvements for the project.   
 
Cornerstone should be notified prior to the start of demolition and should be present on at least 
a part-time basis during all backfill and mass grading as a result of demolition.  Occasionally, 
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other types of buried structures (wells, cisterns, debris pits, etc.) can be found on sites with prior 
development.  If encountered, Cornerstone should be contacted to address these types of 
structures on a case-by-case basis.  
 
6.1.1 Demolition of Existing Slabs, Foundations and Pavements 
 
All slabs, foundations, and pavements should be completely removed from within planned 
building areas.  A discussion of recycling existing improvements is provided later in this report. 
 
Special care should be taken during the demolition and removal of existing floor slabs, 
foundations, utilities and pavements to minimize disturbance of the subgrade.  Excessive 
disturbance of the subgrade, which includes either native or previously placed engineered fill, 
resulting from demolition activities can have serious detrimental effects on planned foundation 
and paving elements.  
 
Existing foundations are typically mat-slabs, shallow footings, or piers/piles.  If slab or shallow 
footings are encountered, they should be completely removed.  If drilled piers are encountered, 
they should be cut off at an elevation at least 60-inches below proposed footings or the final 
subgrade elevation, whichever is deeper. The remainder of the drilled pier could remain in 
place.  Foundation elements to remain in place should be surveyed and superimposed on the 
proposed development plans to determine the potential for conflicts or detrimental impacts to 
the planned construction.  Following review, additional mitigation or planned foundation 
elements may need to be modified. 
 
6.1.2 Abandonment of Existing Utilities 
 
All utilities should be completely removed from within planned building areas.  For any utility line 
to be considered acceptable to remain within building areas, the utility line must be completely 
backfilled with grout or sand-cement slurry (sand slurry is not acceptable), the ends outside the 
building area capped with concrete, and the trench fills either removed and replaced as 
engineered fill with the trench side slopes flattened to at least 1:1, or the trench fills are 
determined not to be a risk to the structure.  The assessment of the level of risk posed by the 
particular utility line will determine whether the utility may be abandoned in place or needs to be 
completely removed.  The contractor should assume that all utilities will be removed from within 
building areas unless written confirmation is provided from both the owner and the geotechnical 
engineer. 
 
Utilities extending beyond the building area may be abandoned in place provided the ends are 
plugged with concrete, they do not conflict with planned improvements, and that the trench fills 
do not pose significant risk to the planned surface improvements.  
 
The risk for owners associated with abandoning utilities in place include the potential for future 
differential settlement of existing trench fills, and/or partial collapse and potential ground loss 
into utility lines that are not completely filled with grout. 
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6.2 SITE CLEARING AND PREPARATION 
 
6.2.1 Site Stripping 
 
The site should be stripped of all surface vegetation, and surface and subsurface improvements 
to be removed within the proposed development area.  Demolition of existing improvements is 
discussed in the prior paragraphs.  A detailed discussion of removal of existing fills is provided 
later in this report.  Surface vegetation and topsoil should be stripped to a sufficient depth to 
remove all material greater than 3 percent organic content by weight. 
 
6.2.2 Tree and Shrub Removal 
 
Trees and shrubs designated for removal should have the root balls and any roots greater than 
½-inch diameter removed completely.  Mature trees are estimated to have root balls extending 
to depths of 2 to 4 feet, depending on the tree size.  Significant root zones are anticipated to 
extend to the diameter of the tree canopy.  Grade depressions resulting from root ball removal 
should be cleaned of loose material and backfilled in accordance with the recommendations in 
the “Compaction” section of this report. 
 
6.3 MITIGATION OF UNDOCUMENTED FILLS 
 
The site is blanketed by up to 5 feet of undocumented fill.  Locally deeper fill in the former 
underground storage tank removal area may extend to depths of about 8 to 10 feet.  The extent 
and depth of the former UST fill should be further evaluated during site demolition.  The mat 
foundation excavation will likely be on the order of 2 to 3 feet below current site grades; 
therefore, a majority of the fill will be removed as part of the foundation excavation.  The 
remaining exposed fill should be stabilized and re-compacted as discussed below.  In the former 
UST area, the existing undocumented fill should be over-excavated and re-compacted prior to 
proceeding with foundation subgrade stabilization.   
 
Based on review of the samples collected from our borings, it appears that the fill in the upper 5 
feet may be reused.  Re-use of the former UST backfill we need to be determined once building 
demolition is complete.  If materials are encountered that do not meet the requirements, such as 
debris, wood, trash, those materials should be screened out of the remaining material and be 
removed from the site.  Backfill of excavations should be placed in lifts and compacted in 
accordance with the “Compaction” section below. 
 
6.4 TEMPORARY CUT AND FILL SLOPES 
 
The contractor is responsible for maintaining all temporary slopes and providing temporary 
shoring where required.  Temporary shoring, bracing, and cuts/fills should be performed in 
accordance with the strictest government safety standards.  On a preliminary basis, the upper 
10 feet at the site may be classified as OSHA Soil Type C materials. 
 
Excavations performed during site demolition and fill removal should be sloped at 2:1 
(horizontal:vertical) within the upper 5 feet below building subgrade.  Actual excavation 
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inclinations should be reviewed in the field during construction, as needed.  Excavations below 
building subgrade and excavations in pavement and flatwork areas should be sloped in 
accordance with OSHA soil classification requirements. 
 
6.5 BELOW-GRADE EXCAVATIONS 
 
Below-grade excavations may be constructed with temporary slopes in accordance with the 
“Temporary Cut and Fill Slopes” section above if space allows.  A pre-condition survey including 
photographs and installation of monitoring points for existing site improvements should be 
included in the contractor’s scope.  The project structural engineer and/or grading contractor 
should be consulted regarding support of adjacent structures. 
 
6.5.1 Underpinning 
 
For the planned mat foundation, where shallow foundations for adjacent buildings are above an 
imaginary 1:1 line projected up from the bottom of the proposed mat foundation, or where 
potential settlement due to the proximity of the mat foundation loading will induce ¼ to ½ inch of 
settlement within 5 to 10 feet of the mat, existing adjacent foundations may need to be 
underpinned.  If underpinning is required, helical anchors, slant piles or offset piers may be 
acceptable methods to underpin adjacent structures.  Underpinning should extend at least 2 to 3 
feet into the medium dense to dense sands or 20 feet, whichever is deeper.  The underpinning 
designer should review the subsurface data to estimate ultimate support capacity for the chosen 
support and should apply an appropriate factor of safety to the ultimate capacity, as required.  
To reduce movement and provide adequate foundation support during installation of the 
underpinning piers, adjacent piers should not be drilled or excavated concurrently.  We 
recommend underpinning support should be preloaded prior to dry packing or anchor bolt 
installation.  We should observe the installation of the underpinning anchors/piles/piers to check 
that adequate embedment has been achieved. 
 
Underpinning support should be designed by the underpinning contractor, and we should review 
the geotechnical aspects of the underpinning design. 
 
6.5.2 Construction Dewatering 
 
Design groundwater levels are expected to be near or a couple feet above the planned 
excavation bottom for elevator pits; therefore, temporary dewatering may be necessary during 
construction.  Design, selection of the equipment and dewatering method, and construction of 
temporary dewatering should be the responsibility of the contractor.  Modifications to the 
dewatering system are often required in layered alluvial soils and should be anticipated by the 
contractor.  The dewatering plan, including planned dewatering well filter pack materials, should 
be forwarded to our office for review prior to implementation. 
 
The dewatering design should maintain groundwater at least 2 feet below localized excavations 
such as deepened mat areas, elevator shafts, and utilities.  If the dewatering system was to shut 
down for an extended period of time, destabilization and/or heave of the excavation bottom 
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requiring over-excavation and stabilization, flooding and softening, and/or shoring failures could 
occur; therefore, we recommend that a backup power source be considered. 
 
Depending on the groundwater quality and previous environmental impacts to the site and 
surrounding area, settlement and storage tanks, particulate filtration, and environmental testing 
may be required prior to discharge, either into storm or sanitary, or trucked to an off-site facility. 
 
6.6 SUBGRADE PREPARATION 
 
After site clearing and demolition is complete, and prior to backfilling any excavations resulting 
from fill removal or demolition, the excavation subgrade and subgrade within areas to receive 
additional site fills, slabs-on-grade and/or pavements should be scarified to a depth of 12 
inches, moisture conditioned and compacted in accordance with the “Compaction” section 
below. 
 
The proposed mat foundation will extend into near-saturated, medium stiff clays or loose silty 
sands and near or into groundwater.  These soils will be difficult to compact when moisture 
contents exceed 5 percent above their optimum moisture content.  Therefore, we recommend 
chemically treating exposed fill or native soils at the exposed mat foundation subgrade with lime 
and/or cement to reduce moisture content, improve soil strength, and to create a stiff building 
pad to support construction equipment.  The depth of chemical treatment should be at least 18 
inches to provide an effective, stiff bearing surface for planned mat foundation.  For preliminary 
planning, we suggest at least 4 to 5 percent high-calcium quicklime (by weight) be considered. 
 
6.7 WET SOIL STABILIZATION GUIDELINES 
 
Native soil and fill materials, especially soils with high fines contents such as clays and silty 
soils, can become unstable due to high moisture content, whether from high in-situ moisture 
contents or from winter rains.  As the moisture content increases over the laboratory optimum, it 
becomes more likely the materials will be subject to softening and yielding (pumping) from 
construction loading or become unworkable during placement and compaction.   
 
As discussed in the “Subsurface” section in this report, the in-situ moisture contents are about 2 
to 29 percent over the estimated laboratory optimum in the upper 10 feet of the soil profile.  For 
areas outside of the planned mat stabilization area, the contractor may also need to dry the at-
grade soils prior to reusing them as fill.  In addition, repetitive rubber-tire loading could  
de-stabilize shallow soils. 
 
There are several methods to address potential unstable soil conditions and facilitate fill 
placement and trench backfill.  Some of the methods are briefly discussed below.  
Implementation of the appropriate stabilization measures should be evaluated on a case-by-
case basis according to the project construction goals and the site conditions. 
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6.7.1 Scarification and Drying 
 
For shallow grading with 1 to 2 feet of existing grades, the subgrade may be scarified to a depth 
of 6 to 12 inches and allowed to dry to near optimum conditions, if sufficient dry weather is 
anticipated to allow sufficient drying.  More than one round of scarification may be needed to 
break up the soil clods. 
 
6.7.2 Removal and Replacement 
 
As an alternative to scarification, the contractor may choose to over-excavate the unstable soils 
and replace them with dry import materials.  A Cornerstone representative should be present to 
provide recommendations regarding the appropriate depth of over-excavation, whether a 
geosynthetic (stabilization fabric or geogrid) is recommended, and what materials are 
recommended for backfill. 
 
6.7.3 Chemical Treatment 
 
Where the unstable area exceeds about 5,000 to 10,000 square feet and/or site winterization is 
desired, chemical treatment with quicklime (CaO), kiln-dust, or cement may be more cost-
effective than removal and replacement.  Recommended chemical treatment depths will 
typically range from 12 to 18 inches depending on the magnitude of the instability. 
 
6.7.4 Mat Foundation Excavation Stabilization 
 
As the planned mat foundation excavation will extend into soil that is too wet to compact and is 
near or into the design groundwater level, chemical treatment can be considered at the mat 
foundation subgrade level.  Chemical stabilization will also aid constructability and support of 
ground improvement equipment if this option is required.  Due to the variable type and 
consistency of the fill ranging from fat clay to silty/clayey sand, a material suitable for these soils 
should be considered.  For planning purposes, a minimum of 5 to 6 percent (by weight) 
chemical treatment should be considered that includes either a 50/50 blend of quicklime and 
cement, only high-calcium quicklime, or as recommended by the stabilization contractor at the 
time of construction.  The contractor should plan for a minimum 18 inch treatment depth.  We 
recommend an optional cost to over-excavate and chemically treat soils to a depth of 24 to 30 
inches also be considered. 
 
6.8 MATERIAL FOR FILL 
 
6.8.1 Re-Use of On-site Soils 
 
On-site soils with an organic content less than 3 percent by weight may be reused as general 
fill.  General fill should not have lumps, clods or cobble pieces larger than 6 inches in diameter; 
85 percent of the fill should be smaller than 2½ inches in diameter.  Minor amounts of oversize 
material (smaller than 12 inches in diameter) may be allowed provided the oversized pieces are 
not allowed to nest together and the compaction method will allow for loosely placed lifts not 
exceeding 12 inches. 
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6.8.2 Re-Use of On-Site Site Improvements 
 
We anticipate that significant quantities of asphalt concrete (AC) grindings and aggregate base 
(AB) and some Portland Cement Concrete (PCC) could potentially be generated during site 
demolition; however, we assume site constraints will prevent on-site grinding and crushing 
during demolition.   
 
If the site area allows for on-site pulverization of PCC and provided the PCC is pulverized to 
meet the “Material for Fill” requirements of this report, it may be used as select fill within the 
building footprint, excluding the capillary break layer; as typically pulverized PCC comes close 
to or meets Class 2 AB specifications, the recycled PCC may likely be used beneath the 
building.   
 
6.8.3 Potential Import Sources 
 
Non-expansive material should be inorganic with a Plasticity Index (PI) of 15 or less, and not 
contain recycled asphalt concrete where it will be used within the habitable building areas.  To 
prevent significant caving during trenching or foundation construction, imported material should 
have sufficient fines.  Samples of potential import sources should be delivered to our office at 
least 10 days prior to the desired import start date.  Information regarding the import source 
should be provided, such as any site geotechnical reports.  If the material will be derived from 
an excavation rather than a stockpile, potholes will likely be required to collect samples from 
throughout the depth of the planned cut that will be imported.  At a minimum, laboratory testing 
will include PI tests.  Material data sheets for select fill materials (Class 2 aggregate base, ¾-
inch crushed rock, quarry fines, etc.) listing current laboratory testing data (not older than 6 
months from the import date) may be provided for our review without providing a sample.  If 
current data is not available, specification testing will need to be completed prior to approval. 
 
Environmental and soil corrosion characterization should also be considered by the project team 
prior to acceptance.  Suitable environmental laboratory data to the planned import quantity 
should be provided to the project environmental consultant; additional laboratory testing may be 
required based on the project environmental consultant’s review.  The potential import source 
should also not be more corrosive than the on-site soils, based on pH, saturated resistivity, and 
soluble sulfate and chloride testing. 
 
6.9 COMPACTION REQUIREMENTS 
 
All fills, and subgrade areas where fill, slabs-on-grade, and pavements are planned, should be 
placed in loose lifts 8 inches thick or less and compacted in accordance with ASTM D1557 
(latest version) requirements as shown in the table below.  In general, clayey soils should be 
compacted with sheepsfoot equipment and sandy/gravelly soils with vibratory equipment; open-
graded materials such as crushed rock should be placed in lifts no thicker than 18 inches and 
consolidated in place with vibratory equipment.  Each lift of fill and all subgrade should be firm 
and unyielding under construction equipment loading in addition to meeting the compaction 
requirements to be approved.  The contractor (with input from a Cornerstone representative) 
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should evaluate the in-situ moisture conditions, as the use of vibratory equipment on soils with 
high moistures can cause unstable conditions.  General recommendations for soil stabilization 
are provided in the “Wet Soil Stabilization Guidelines” section of this report.  Where the soil’s PI 
is 20 or greater, the expansive soil criteria should be used. 
 
Table 2: Compaction Requirements 
 

 
Description 

 
Material Description 

Minimum Relative1 
Compaction 

(percent) 

Moisture2 
Content 
(percent) 

General Fill On-Site Expansive Soils 87 – 92 >3 
(within upper 5 feet) Low Expansion Soils 90 >1 

UST Fill Over-Excavation On-Site Expansive Soils 92 >3 
(below a depth of 5 feet) Low Expansion Soils 95 >1 

Trench Backfill 
On-Site Expansive Soils 87 – 92 >3 

Low Expansion Soils 90 >1 
Trench Backfill (upper 6 inches 

of subgrade) 
On-Site Low Expansion Soils 95 >1 

Crushed Rock Fill ¾-inch Clean Crushed Rock Consolidate In-Place NA 
Non-Expansive Fill Imported Non-Expansive Fill 90 Optimum 

Flatwork Subgrade 
On-Site Expansive Soils 87 - 92 >3 

Low Expansion Soils 90 >1 
Flatwork Aggregate Base Class 2 Aggregate Base3 90 Optimum 

Pavement Subgrade (Public) 
On-Site Expansive Soils 87 - 92 >3 

Low Expansion Soils 95 >1 
Pavement Aggregate Base 

(Public) 
Class 2 Aggregate Base3 95 Optimum 

1 – Relative compaction based on maximum density determined by ASTM D1557 (latest version) 
2 – Moisture content based on optimum moisture content determined by ASTM D1557 (latest version) 
3 – Class 2 aggregate base shall conform to Caltrans Standard Specifications, latest edition, except that the relative 

compaction should be determined by ASTM D1557 (latest version) 
 
6.9.1 Construction Moisture Conditioning 
 
Expansive soils can undergo significant volume change when dried then wetted.  The contractor 
should keep all exposed expansive soil subgrade (and also trench excavation side walls) moist 
until protected by overlying improvements (or trenches are backfilled).  If expansive soils are 
allowed to dry out significantly, re-moisture conditioning may require several days of re-wetting 
(flooding is not recommended), or deep scarification, moisture conditioning, and re-compaction. 
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6.10 TRENCH BACKFILL 
 
Utility lines constructed within public right-of-way should be trenched, bedded and shaded, and 
backfilled in accordance with the local or governing jurisdictional requirements.  Utility lines in 
private improvement areas should be constructed in accordance with the following requirements 
unless superseded by other governing requirements. 
 
All utility lines should be bedded and shaded to at least 6 inches over the top of the lines with 
crushed rock (⅜-inch-diameter or greater) or well-graded sand and gravel materials conforming 
to the pipe manufacturer’s requirements.  Open-graded shading materials should be 
consolidated in place with vibratory equipment and well-graded materials should be compacted 
to at least 90 percent relative compaction with vibratory equipment prior to placing subsequent 
backfill materials. 
 
General backfill over shading materials may consist of on-site native materials provided they 
meet the requirements in the “Material for Fill” section, and are moisture conditioned and 
compacted in accordance with the requirements in the “Compaction” section. 
 
Where utility lines will cross perpendicular to strip footings, the footing should be deepened to 
encase the utility line, providing sleeves or flexible cushions to protect the pipes from anticipated 
foundation settlement, or the utility lines should be backfilled to the bottom of footing with sand-
cement slurry or lean concrete.  Where utility lines will parallel footings and will extend below the 
“foundation plane of influence,” an imaginary 1:1 plane projected down from the bottom edge of 
the footing, either the footing will need to be deepened so that the pipe is above the foundation 
plane of influence, or the utility trench will need to be backfilled with sand-cement slurry or lean 
concrete within the influence zone.  Sand-cement slurry used within foundation influence zones 
should have a minimum compressive strength of 75 psi. 
 
On expansive soils sites it is desirable to reduce the potential for water migration into building 
and pavement areas through granular shading materials.  We recommend that a plug of low-
permeability clay soil, sand-cement slurry, or lean concrete be placed within trenches just 
outside where the trenches pass into building and pavement areas. 
 
6.10.1 Flexible Utility Connections  
 
For a rigid mat foundation that is not supported on ground improvement, we anticipate about 2 
to 4 inches of long-term consolidation settlement will occur following construction.  Flexible utility 
connections are recommended for critical utilities such as the water and gas lines and electrical 
trenches that will be connected to the proposed building.  In addition, gravity flow utilities such 
as storm and sewer should be designed to accommodate the settlement to prevent grade 
reversal from foundation to public right-of-way areas.  Depending on the settlement mitigation 
measures chosen for the project, we can provide additional recommendations, as needed. 
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6.11 SITE DRAINAGE 
 
Ponding should not be allowed adjacent to building foundations, slabs-on-grade, or pavements.  
Hardscape surfaces should slope at least 2 percent towards suitable discharge facilities; 
landscape areas should slope at least 3 percent towards suitable discharge facilities.  Roof 
runoff should be directed away from building areas in closed conduits, to approved infiltration 
facilities, or on to hardscaped surfaces that drain to suitable facilities.  Retention, detention or 
infiltration facilities located immediately adjacent to the building should be designed with a liner 
to prevent water migration into soils immediately adjacent to the foundation.   
 
SECTION 7: 2022 CBC SEISMIC DESIGN CRITERIA 
 
7.1 SEISMIC DESIGN CRITERIA 
 
We understand that the project structural design will be based on the 2022 California Building 
Code (CBC), which provides criteria for the seismic design of buildings in Chapter 16.  The 
“Seismic Coefficients” used to design buildings are established based on a series of tables and 
figures addressing different site factors, including the time-weighted average shear wave 
velocity of the top approximately 100 feet (30 meters) of the soil profile (VS30)/soil profile in the 
upper 100 feet below grade and mapped spectral acceleration parameters based on distance to 
the controlling seismic source/fault system.   
 
Our boring explorations generally encountered younger and older alluvial deposits to a depths 
of approximately 30 to 60 feet.  Our CPTs encountered refusal at depths ranging from 53 to 67 
feet likely indicated the presence of bedrock near the CPT refusal depths.  Shear wave velocity 
(VS) measurements were performed while advancing CPT-1, resulting in a time-averaged shear 
wave velocity for the top 30 meters (VS30) of 278 meters per second (910 feet per second).  
Therefore, we have classified the site as Soil Classification D.  Because we used site specific 
data from our explorations and laboratory testing, the site class should be considered as 
“determined” for the purposes of estimating the seismic design parameters from the code 
outlined below.  The mapped spectral acceleration parameters Ss and S1 were calculated using 
the web-based program ATC Hazards by Locations, located at https://hazards.atcouncil.org/, 
based on the site coordinates presented below and the site classification.  From our discussion 
with the project structural engineer, the exception can be taken per ASCE 7-16 Section 11.4.8.  
Recommended values for design are presented in Table 4.  The table below lists the various 
factors used to determine the seismic coefficients and other parameters. 
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Table 3: CBC Site Categorization and Site Coefficients 
 
Classification/Coefficient Design Value 
Site Class D 
Site Latitude 37.971885 
Site Longitude -122.520472 
0.2-second Period Mapped Spectral Acceleration1, SS 1.5g 
1-second Period Mapped Spectral Acceleration1, S1 0.6g 
Short-Period Site Coefficient – Fa 1.0 
Long-Period Site Coefficient – Fv1 1.7 
0.2-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects - SMS 

1.5g 

1-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects – SM11 

1.02g 

0.2-second Period, Design Earthquake Spectral Response Acceleration – SDS 1.0g 
1-second Period, Design Earthquake Spectral Response Acceleration – SD11 0.68g 
Site Amplification Factor at PGA – FPGA 1.1 
Site Modified Peak Ground Acceleration – PGAM 0.56g 

1 – Per project structural engineer, values determined based on 11.4.8 of ASCE 7-16 after the exception is taken 
 
SECTION 8: FOUNDATIONS 
 
8.1 SUMMARY OF RECOMMENDATIONS 
 
In our opinion, the proposed building may be supported on a shallow mat foundation provided 
the anticipated static and seismic settlements are tolerable, and the recommendations in the 
“Earthwork” section and the sections below are followed.  As discussed in the “Conclusions” 
section, based on discussions with the design team, a rigid mat foundation can be designed to 
tolerate anticipated static and seismic settlement. Foundation recommendations are presented 
in the following sections. 
 
8.2 REINFORCED CONCRETE MAT FOUNDATION 
 
The structure may be supported on a mat foundation bearing on engineered fill prepared in 
accordance with the “Earthwork” section of this report and designed in accordance with the 
recommendations below.  Reinforced concrete mat foundations should be designed in 
accordance with the 2022 California Building Code.  The following criteria is based on a mat 
without ground improvement.   
 
For our analysis, based on structural loading provided by VCA Structural, we applied a mat 
contact pressures ranging from approximately 1,100 to 1,400 psf for dead plus live loads across 
the central portion of the mat and localized edge mat pressures averaging approximately 2,000 
psf.  The areal pressure is applied at the bottom of the anticipated mat foundation plus an 
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additional 1½ foot depth since the building pad will be lime-treated.  The maximum allowable 
localized bearing pressure should be limited to 2,500 psf at wall or column load locations.  
When evaluating wind and seismic conditions, allowable bearing pressures may be increased 
by one-third.  These pressures are net values; the weight of the mat may be neglected for the 
portion of the mat extending below grade.  Top and bottom mats of reinforcing steel should be 
included as required to help span irregularities and differential settlement.  If the assumed 
weight (average areal bearing pressure) is higher than assumed maximum, or there are other 
aspects of design not accounted for in this report, please notify us so that we may revise our 
recommendations.   
 
8.2.1 Mat Foundation Settlement 
 
We calculated estimated static settlement of the building using the Rocscience Settle3 program.  
We evaluated the static settlement at different time stages following construction.  We estimated 
settlements for the 1-, 5-, 30-, and 50-year lifespan of the building.  The 50-year static 
settlements for the building range from approximately 2 to 4½ inches with estimated static 
differential settlements of approximately 2 inches from the center to the edge of the mat.  
Approximately 50 to 75 percent of the consolidation settlement is estimated to occur within the 
first 1 to 2 years following building completion.  In addition, the mat should also be designed to 
accommodate the estimated ¾ inch differential seismic settlement across the mat foundation. 
 
8.2.2 Lateral Loading 
 
Lateral loads may be resisted by friction between the bottom of mat foundation and the 
supporting subgrade, and also by passive pressures generated against deepened mat edges.  
An ultimate frictional resistance of 0.45 applied to the mat dead load, and an ultimate passive 
pressure based on an equivalent fluid pressure of 450 pcf may be used in design.  The 
structural engineer should apply an appropriate factor of safety (such as 1.5) to the ultimate 
values above.  The upper 12 inches of soil should be neglected when determining passive 
pressure capacity when adjacent to landscaping. 
 
8.2.3 Mat Modulus of Soil Subgrade Reaction 
 
The modulus of soil subgrade reaction is a model element that represents the response to a 
specific loading condition, including the magnitude, rate, and shape of loading, given the 
subsurface conditions at that location.  Design experts recommend using a variable modulus of 
soil subgrade reaction to provide a more accurate soil response and prediction of shears and 
moments in the mats.  This required two iterations between our soil model and the structural 
SAFE analysis for the mat.  As discussed above, the structural engineer provided areal mat 
pressures ranging from approximately 1,100 to 1,300 psf within the central portion of the 
structure, increasing to approximately 2,000 psf near the edges of the mat.  Based on these 
updated pressures, we calculated a variable modulus of subgrade reaction value for the mat 
foundation.   
 
For the SAFE runs, we recommend final modulus of soil subgrade reaction values ranging from 
approximately 4 to 12 kips per cubic foot (kcf), as shown on the attached Figure 4.   
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8.2.4 Mat Foundation Construction Considerations 
 
Prior to mat construction or placement of vapor retarder or waterproofing, the subgrade should 
be proof-rolled and visually observed by a Cornerstone representative to confirm stable 
subgrade conditions.  The building pad should generally be kept free of water and disturbed 
materials prior to pouring the foundation.  The building pad should also be watered occasionally 
to avoid desiccation and cracking prior to placing waterproofing. 
 
8.2.5 Hydrostatic Uplift and Waterproofing 
 
Mat foundations that extend below the recommended design groundwater level of 3 feet should 
be designed to resist potential hydrostatic uplift pressures.  Elevator pit walls extending below 
design groundwater should be designed to resist hydrostatic pressure for the full wall height.   
 
In addition, the portions of the structure extending below design groundwater should be 
waterproofed to limit moisture infiltration, including mat foundation, all construction joints, and 
any elevator pit retaining walls.  We recommend that a waterproofing specialist design the 
waterproofing system. 
 
SECTION 9: CONCRETE SLABS AND VEHICULAR PAVEMENTS 
 
9.1 PEDESTRIAN CONCRETE FLATWORK 
 
Exterior concrete flatwork subject to pedestrian and/or occasional light pick up loading should 
be at least 4 inches thick and supported on at least 6 inches of Class 2 aggregate base 
overlying subgrade prepared in accordance with the “Earthwork” recommendations of this 
report.  Flatwork that will be subject to heavier or frequent vehicular loading should increase the 
concrete section 6-inches-thick.  Concrete flatwork in public rights-of way should be designed in 
accordance with City of San Rafael requirements.   
 
If the mat foundation will be constructed without ground improvement, new flatwork at building 
entrances should be designed as a hinged slab that is connected to the edge of the mat using 
dowels and adequate construction and control joints to tolerate the anticipated differential 
settlement.  Consideration should be given to limiting the control joint spacing to a maximum of 
about 2 feet in each direction for each inch of concrete thickness.  Flatwork in non-egress areas 
should be isolated from adjacent foundations to allow for potential future movement. 
 
9.2 VEHICULAR PAVEMENTS 
 
Where future pavements are planned such as the planned driveway entrance into the building 
or rehabilitating the roadways adjacent to the project site, those pavements should be designed 
according to City of San Rafael standards and specifications. 
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SECTION 10: RETAINING WALLS 
 
10.1 STATIC LATERAL EARTH PRESSURES 
 
The structural design of any site retaining wall, such as elevator pit walls, should include 
resistance to lateral earth pressures that develop from the soil behind the wall, any undrained 
water pressure, and surcharge loads acting behind the wall.  Provided a drainage system is 
constructed behind the wall to prevent the build-up of hydrostatic pressures as discussed in the 
section below, we recommend that the walls with level backfill be designed for the following 
pressures, which includes hydrostatic pressure for an undrained wall: 
 
Table 4: Recommended Lateral Earth Pressures 
 

Wall Condition Lateral Earth Pressure* Additional Surcharge Loads 
Restrained – Braced Wall 85 pcf + 8H** psf ½ of vertical loads at top of wall 

*   Lateral earth pressures are based on an equivalent fluid pressure for level backfill conditions as well as added 
hydrostatic pressure 
** H is the distance in feet between the bottom of footing and top of retained soil 
 
As discussed above, the design groundwater level is recommended at a depth of 3 feet below 
current site grades.  The retaining walls should be designed to resist restrained lateral earth 
pressures combined with hydrostatic pressures. Damp proofing or waterproofing of the walls 
may be considered where moisture penetration and/or efflorescence are not desired. 
 
10.2 SEISMIC LATERAL EARTH PRESSURES 
 
The 2022 CBC states that lateral pressures from earthquakes should be considered in the 
design of basements and retaining walls.  Currently, we are not aware of any retaining walls for 
the project greater than 6 feet in height.  In our opinion, design of these walls for seismic lateral 
earth pressures in addition to static earth pressures is not warranted. 
 
10.3 WALL DRAINAGE 
 
As discussed above, since the design groundwater depth is at 3 feet, retaining walls for elevator 
pits should be designed for the undrained conditioned and be designed to resist added 
hydrostatic pressure.  
 
10.4 BACKFILL 
 
Where surface improvements will be located over the retaining wall backfill, backfill placed 
behind the walls should be compacted to at least 95 percent relative compaction using light 
compaction equipment.  Where no surface improvements are planned, backfill should be 
compacted to at least 90 percent.  If heavy compaction equipment is used, the walls should be 
temporarily braced.   
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10.5 FOUNDATIONS 
 
The retaining walls for elevator pits are likely to be supported on the planned mat foundation.  
The mat foundation supporting basement retaining walls should be designed in accordance with 
the recommendations presented in the “Foundations” and “Earthwork” sections of this report. 
 
SECTION 11: LIMITATIONS 
 
This report, an instrument of professional service, has been prepared for the sole use of Mill 
Creek Residential Trust specifically to support the design of the Modera San Rafael project in 
San Rafael, California.  The opinions, conclusions, and recommendations presented in this 
report have been formulated in accordance with accepted geotechnical engineering practices 
that exist in Northern California at the time this report was prepared.  No warranty, expressed or 
implied, is made or should be inferred. 
 
Recommendations in this report are based upon the soil and groundwater conditions 
encountered during our subsurface exploration.  If variations or unsuitable conditions are 
encountered during construction, Cornerstone must be contacted to provide supplemental 
recommendations, as needed. 
 
Mill Creek Residential Trust may have provided Cornerstone with plans, reports and other 
documents prepared by others.  Mill Creek Residential Trust understands that Cornerstone 
reviewed and relied on the information presented in these documents and cannot be 
responsible for their accuracy. 
 
Cornerstone prepared this report with the understanding that it is the responsibility of the owner 
or their representatives to see that the recommendations contained in this report are presented 
to other members of the design team and incorporated into the project plans and specifications, 
and that appropriate actions are taken to implement the geotechnical recommendations during 
construction. 
 
Conclusions and recommendations presented in this report are valid as of the present time for 
the development as currently planned.  Changes in the condition of the property or adjacent 
properties may occur with the passage of time, whether by natural processes or the acts of 
other persons.  In addition, changes in applicable or appropriate standards may occur through 
legislation or the broadening of knowledge.  Therefore, the conclusions and recommendations 
presented in this report may be invalidated, wholly or in part, by changes beyond Cornerstone’s 
control.  This report should be reviewed by Cornerstone after a period of three (3) years has 
elapsed from the date of this report.  In addition, if the current project design is changed, then 
Cornerstone must review the proposed changes and provide supplemental recommendations, 
as needed. 
 
An electronic transmission of this report may also have been issued.  While Cornerstone has 
taken precautions to produce a complete and secure electronic transmission, please check the 
electronic transmission against the hard copy version for conformity.   
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Recommendations provided in this report are based on the assumption that Cornerstone will be 
retained to provide observation and testing services during construction to confirm that 
conditions are similar to that assumed for design, and to form an opinion as to whether the work 
has been performed in accordance with the project plans and specifications.  If we are not 
retained for these services, Cornerstone cannot assume any responsibility for any potential 
claims that may arise during or after construction as a result of misuse or misinterpretation of 
Cornerstone’s report by others.  Furthermore, Cornerstone will cease to be the Geotechnical-
Engineer-of-Record if we are not retained for these services. 
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APPENDIX A: FIELD INVESTIGATION 
 
 
The field investigation consisted of a surface reconnaissance and a subsurface exploration 
program using truck-mounted, hollow-stem, auger drilling equipment and 30-ton truck-mounted 
Cone Penetration Test equipment.  Three 8-inch-diameter exploratory borings were drilled on 
July 17, 2024, to depths of 30 to 60 feet.  Three CPT soundings were also performed in 
accordance with ASTM D 5778-95 (revised, 2002) on December 18, 2023, to depths ranging 
from 53 to 67 feet.  Additional environmental push probe borings were also performed during 
December 2023 and February 2024 using a track mounted push-probe rig.  The approximate 
locations of exploratory borings and CPTs are shown on the Site Plan, Figure 2.  The soils 
encountered were continuously logged in the field by our representative and described in 
accordance with the Unified Soil Classification System (ASTM D2488).  Boring logs, as well as 
a key to the classification of the soil and bedrock, are included as part of this appendix. 
 
Boring and CPT locations were approximated using existing site boundaries, a hand held GPS 
unit, and other site features as references.  Boring and CPT elevations were based on 
interpolation of survey plan contours.  The locations and elevations of the borings and CPTs 
should be considered accurate only to the degree implied by the method used. 
 
Representative soil samples were obtained from the borings at selected depths.  All samples 
were returned to our laboratory for evaluation and appropriate testing.  The standard penetration 
resistance blow counts were obtained by dropping a 140-pound hammer through a 30-inch free 
fall.  The 2-inch O.D. split-spoon sampler was driven 18 inches and the number of blows was 
recorded for each 6 inches of penetration (ASTM D1586).  2.5-inch I.D. samples were obtained 
using a Modified California Sampler driven into the soil with the 140-pound hammer previously 
described.  Relatively undisturbed samples were also obtained with 2.875-inch I.D. Shelby Tube 
sampler which were hydraulically pushed.  Unless otherwise indicated, the blows per foot 
recorded on the boring log represent the accumulated number of blows required to drive the last 
12 inches.  The various samplers are denoted at the appropriate depth on the boring logs. 
 
The CPT involved advancing an instrumented cone-tipped probe into the ground while 
simultaneously recording the resistance at the cone tip (qc) and along the friction sleeve (fs) at 
approximately 5-centimeter intervals.  Based on the tip resistance and tip to sleeve ratio (Rf), the 
CPT classified the soil behavior type and estimated engineering properties of the soil, such as 
equivalent Standard Penetration Test (SPT) blow count, internal friction angle within sand 
layers, and undrained shear strength in silts and clays.  A pressure transducer behind the tip of 
the CPT cone measured pore water pressure (u2).  Graphical logs of the CPT data is included 
as part of this appendix. 
 
Field tests included an evaluation of the unconfined compressive strength of the soil samples 
using a pocket penetrometer device.  The results of these tests are presented on the individual 
boring logs at the appropriate sample depths. 
 
Attached boring and CPT logs and related information depict subsurface conditions at the 
locations indicated and on the date designated on the logs.  Subsurface conditions at other 
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locations may differ from conditions occurring at these boring and CPT locations.  The passage 
of time may result in altered subsurface conditions due to environmental changes.  In addition, 
any stratification lines on the logs represent the approximate boundary between soil types and 
the transition may be gradual. 
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at this location with time. The description presented is a simplification of actual conditions
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stand-alone document. This description applies only to the location of the exploration at
the time of drilling. Subsurface conditions may differ at other locations and may change
at this location with time. The description presented is a simplification of actual conditions
encountered. Transitions between soil types may be gradual.
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at this location with time. The description presented is a simplification of actual conditions
encountered. Transitions between soil types may be gradual.
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becomes very stiff

becomes stiff

Lean Clay (CL)
very stiff, moist, gray, some fine sand,
moderate plasticity

Clayey Sand with Gravel (SC)
medium dense, moist, reddish brown with gray
mottles, fine to coarse sand, fine to coarse
subangular gravel

Bottom of Boring at 60.0 feet.
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PROJECT NAME 4th and Irwin Street

PROJECT NUMBER 1395-4-4

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-2
PAGE  2  OF  2

This log is a part of a report by Cornerstone Earth Group, and should not be used as a
stand-alone document. This description applies only to the location of the exploration at
the time of drilling. Subsurface conditions may differ at other locations and may change
at this location with time. The description presented is a simplification of actual conditions
encountered. Transitions between soil types may be gradual.
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11.7

11.1

9.0

7.3

6.0

3.0

-4.0

MC-1B

MC-2B

ST-3

MC-4B

MC-5B

MC-6B

MC-7B

MC-8B

4 inches asphalt concrete over 6 inches
aggregate base
Fat Clay with Sand (CH) [Fill]
medium stiff, moist, gray with brown mottles,
some fine sand, high plasticity

Silty Sand (SM) [Fill]
loose, moist, gray and brown mottled, fine to
medium sand

Fat Clay (CH) [Bay Mud/Bay Mud Crust] 
medium stiff, moist, dark gray, some fine sand,
high plasticity
Lean Clay with Sand (CL)
medium stiff, moist, dark gray to gray with
brown mottles, fine to medium sand, moderate
plasticity

Sandy Lean Clay (CL)
stiff, moist, reddish brown and gray mottled,
fine to medium sand, low plasticity

becomes very stiff

Clayey Sand with Gravel (SC)
dense, moist, reddish brown with gray mottles,
fine to coarse sand, fine to coarse subangular
gravel
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NOTES

LOGGED BY RA

DRILLING METHOD Mobile B-53B, 8 inch Hollow-Stem Auger

DRILLING CONTRACTOR Exploration Geoservices, Inc.

GROUND WATER LEVELS:

DATE STARTED 7/17/24 DATE COMPLETED 7/17/24 BORING DEPTH 30 ft.GROUND ELEVATION 12 FT +/-

AT TIME OF DRILLING 6 ft.

AT END OF DRILLING 6 ft.

LATITUDE 37.971658° LONGITUDE -122.520469°
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PROJECT NAME 4th and Irwin Street

PROJECT NUMBER 1395-4-4

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-3
PAGE  1  OF  2

This log is a part of a report by Cornerstone Earth Group, and should not be used as a
stand-alone document. This description applies only to the location of the exploration at
the time of drilling. Subsurface conditions may differ at other locations and may change
at this location with time. The description presented is a simplification of actual conditions
encountered. Transitions between soil types may be gradual.
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-14.0

-18.0

MC-9B

Lean Clay with Sand (CL)
hard, moist, reddish brown and gray mottled,
fine sand, moderate plasticity

Bottom of Boring at 30.0 feet.
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PROJECT NAME 4th and Irwin Street

PROJECT NUMBER 1395-4-4

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-3
PAGE  2  OF  2

This log is a part of a report by Cornerstone Earth Group, and should not be used as a
stand-alone document. This description applies only to the location of the exploration at
the time of drilling. Subsurface conditions may differ at other locations and may change
at this location with time. The description presented is a simplification of actual conditions
encountered. Transitions between soil types may be gradual.
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Cornerstone Earth Group
Project 4th and Irwin Preliminary GI Operator JM-FA Filename SDF(590).cpt
Job Number 1395-4-2 Cone Number DDG1596 GPS
Hole Number CPT-01 Date and Time 12/18/2023 2:09:23 PM Maximum Depth 53.48 ft
EST GW Depth During Test 7.00 ft

Net Area Ratio .8  �

Cone Size 15cm² Soil Behavior Referance*Soil behavior type and SPT based on data from UBC-1983
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6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            
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11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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Cornerstone Earth Group
Project 4th and Irwin Preliminary GI Operator JM-FA Filename SDF(588).cpt
Job Number 1395-4-2 Cone Number DDG1596 GPS
Hole Number CPT-02 Date and Time 12/18/2023 9:58:41 AM Maximum Depth 65.29 ft
EST GW Depth During Test 8.00 ft

Net Area Ratio .8  �

Cone Size 15cm² Soil Behavior Referance*Soil behavior type and SPT based on data from UBC-1983
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7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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Cornerstone Earth Group
Project 4th and Irwin Preliminary GI Operator JM-FA Filename SDF(589).cpt
Job Number 1395-4-2 Cone Number DDG1596 GPS
Hole Number CPT-03 Date and Time 12/18/2023 12:05:03 PM Maximum Depth 67.09 ft
EST GW Depth During Test 9.00 ft

Net Area Ratio .8  �

Cone Size 15cm² Soil Behavior Referance*Soil behavior type and SPT based on data from UBC-1983
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7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  
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APPENDIX B: LABORATORY TEST PROGRAM 
 
The laboratory testing program was performed to evaluate the physical and mechanical 
properties of the soils retrieved from the site to aid in verifying soil classification. 
 
Moisture Content:  The natural water content was determined (ASTM D2216) on 35 samples 
of the materials recovered from the borings.  These water contents are recorded on the boring 
logs at the appropriate sample depths. 
 
Dry Densities:  In place dry density determinations (ASTM D2937) were performed on 32 
samples to measure the unit weight of the subsurface soils.  Results of these tests are shown 
on the boring logs at the appropriate sample depths. 
 
Washed Sieve Analyses:  The percent soil fraction passing the No. 200 sieve (ASTM D1140) 
was determined on five samples of the subsurface soils to aid in the classification of these soils.  
Results of these tests are shown on the boring logs at the appropriate sample depths. 
 
Consolidation:  Two consolidation tests (ASTM D2435) were performed on relatively 
undisturbed samples of the subsurface clayey soils to assist in evaluating the compressibility 
property of this soil.  Results of the consolidation tests are presented graphically in this 
appendix. 
 
Triaxial Shear Strength:  Two unconsolidated, undrained triaxial strength tests (ASTM D2850) 
were performed on relatively undisturbed samples of the subsurface clayey soils to assist in 
evaluating the strength of these soils.  Results of the triaxial strength tests are presented 
graphically on the boring logs and in this appendix. 
 



Project Number

Figure Number

Date Drawn By
FLL

Strain-Log Curve - EB-1 @ 11.2’

Consolidation Test ASTM D2435

Boring:_______ Sample:_____ Depth:_______

Description:____________________________

EB-1 5 11.2’

Lean Clay with Sand (CL)

Figure B1

August 2024

1395-4-4
523 & 535 4th Street and

912, 914, and 930 Irwin Street
San Rafael, CA



Project Number

Figure Number

Date Drawn By
FLL

Strain-Log Curve - EB-3 @ 7.0’

Consolidation Test ASTM D2435

Boring:_______ Sample:_____ Depth:_______

Description:____________________________

EB-3 3 7.0’

Lean Clay with Sand (CL)

Figure B2

August 2024

1395-4-4
523 & 535 4th Street and

912, 914, and 930 Irwin Street
San Rafael, CA



Cooper Testing Labs, Inc.
937 Commercial Street

Palo Alto, CA 94303

1 2 3 4
Moisture % 20.4 26.1
Dry Den,pcf 108.1 98.8
Void Ratio 0.560 0.706
Saturation % 98.2 99.8
Height in 4.97 4.98
Diameter in 2.41 2.42
Cell psi 5.1 3.5
Strain % 15.00 15.00
Deviator, ksf 2.905 1.388
Rate %/min 1.00 0.99
in/min 0.050 0.049
Job No.:
Client:
Project:
Boring: EB-1 EB-2
Sample: 4B 3B
Depth ft: 8.5 6.0

Sample #
1
2
3
4

Note: Strengths are picked at the peak deviator stress or 15% strain 
which ever occurs first per ASTM D2850.

Remarks:  

Sample Data

Visual Soil Description

Gray Sandy CLAY some Gravel
Dark Gray Sandy CLAY some Gravel

640-1560
Cornerstone Earth Group
1395-4-4
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APPENDIX C: ENVIRONMENTAL EXPLORATION LOGS 
 



asphalt concrete over aggregate base

Well Graded Gravel with Sand (GW) [Fill]
moist, gray, possible crushed concrete

Lean Clay (CL) 
moist, bluish gray with brown mottles

Bottom of Boring at 2.0 feet.

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 7822DT

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 12/19/23 DATE COMPLETED 12/19/23 BORING DEPTH 2 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered

LATITUDE LONGITUDE

UNCONFINED COMPRESSIONS
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IO
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 (
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PROJECT NAME 4th Street and Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER SV-1
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Well Graded Gravel with Sand (GW) [Fill]
moist, gray, possible crushed concrete

Lean Clay (CL) 
moist, dark gray

Bottom of Boring at 1.3 feet.

NOTES

LOGGED BY SQN

DRILLING METHOD Portable Power Auger

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 12/19/23 DATE COMPLETED 12/19/23 BORING DEPTH 1.25 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered

LATITUDE LONGITUDE

UNCONFINED COMPRESSIONS
Y
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B
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L
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LE

V
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T
IO
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 (

ft)

PROJECT NAME 4th Street and Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER SV-2
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Clayey Sand (SC) [Fill]
moist, dark gray, some fine subrounded
gravel

Fat Clay (CH) [Fill]
moist, bluish gray

Bottom of Boring at 2.5 feet.

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 7822DT

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 12/19/23 DATE COMPLETED 12/19/23 BORING DEPTH 2.5 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered

LATITUDE LONGITUDE

UNCONFINED COMPRESSIONS
Y

M
B
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L

E
LE

V
A
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IO

N
 (

ft)

PROJECT NAME 4th Street and Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER SV-3
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Clayey Sand (SC) [Fill]
moist, light gray to gray brown, some fine
subrounded gravel, some organics

Fat Clay (CH) [Fill]
moist, gray brown with brown mottles

Clayey Sand (SC) [Fill]
wet, light brown, fine sand

Bottom of Boring at 5.0 feet.

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 7822DT

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 12/19/23 DATE COMPLETED 12/19/23 BORING DEPTH 5 ft.GROUND ELEVATION

AT TIME OF DRILLING 4 ft.

AT END OF DRILLING 2.5 ft.

LATITUDE LONGITUDE

UNCONFINED COMPRESSIONS
Y

M
B

O
L

E
LE

V
A

T
IO

N
 (

ft)

PROJECT NAME 4th Street and Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER SV-4
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Well Graded Gravel with Sand (GW) [Fill]
moist, gray, possible crushed concrete

Lean Clay (CL) [Fill]
moist, dark gray

Bottom of Boring at 1.3 feet.

NOTES

LOGGED BY SQN

DRILLING METHOD Portable Power Auger

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 12/19/23 DATE COMPLETED 12/19/23 BORING DEPTH 1.25 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered

LATITUDE LONGITUDE

UNCONFINED COMPRESSIONS
Y

M
B

O
L

E
LE

V
A

T
IO

N
 (

ft)

PROJECT NAME 4th Street and Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER SV-5
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Clayey Sand (SC) [Fill]
moist, dark gray, some fine subrounded
gravel

Bottom of Boring at 2.0 feet.

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 7822DT

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 12/19/23 DATE COMPLETED 12/19/23 BORING DEPTH 2 ft.GROUND ELEVATION

AT TIME OF DRILLING 1.2 ft.

AT END OF DRILLING 1.2 ft.

LATITUDE LONGITUDE

UNCONFINED COMPRESSIONS
Y

M
B

O
L

E
LE

V
A

T
IO

N
 (

ft)

PROJECT NAME 4th Street and Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER SV-6
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Clayey Sand (SC) [Fill]
moist, light gray, fine sand

becomes wet

Fat Clay (CH) [Bay mud]
moist, dark gray

Fat Clay (CL-CH)
moist, light gray to light brown, some
organics

Bottom of Boring at 10.0 feet.
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Petroleum Odor

Petroleum Odor

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 420M, Dolly Rig

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 2/14/24 DATE COMPLETED 2/14/24 BORING DEPTH 10 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered

LATITUDE LONGITUDE
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PROJECT NAME 523 4th Street and 930 Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-1
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Well Graded Sand with Gravel (SW) [Fill]
moist, dark gray

Clayey Sand (SC) [Fill]
moist, dark gray, fine to coarse sand

Fat Clay (CH) [Bay mud]
moist, dark gray to light gray

Fat Clay (CL-CH)
moist, light gray to light brown, some
organics

Bottom of Boring at 10.0 feet.
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Strong
Petroleum Odor

Strong
Petroleum Odor

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 420M, Dolly Rig

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 2/14/24 DATE COMPLETED 2/14/24 BORING DEPTH 10 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered

LATITUDE LONGITUDE
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PROJECT NAME 523 4th Street and 930 Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-2
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Lean Clay (CL) [Fill]
moist, light gray, some subrounded gravel

Clayey Sand (SC) [Fill]
moist, light gray brown to dark gray, fine to
coarse sand

Fat Clay (CH) [Bay mud]
moist, dark gray

Fat Clay (CL-CH)
moist, light gray to light brown, some fine
sand

Bottom of Boring at 10.0 feet.
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Slight Petroleum
Odor

Slight Petroleum
Odor

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 420M, Dolly Rig

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 2/14/24 DATE COMPLETED 2/14/24 BORING DEPTH 10 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered
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PROJECT NAME 523 4th Street and 930 Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-3
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.

DESCRIPTION

P
er

ce
nt

 R
ec

ov
er

y
(%

)

O
V

M
 R

ea
di

ng
(p

pm
)

O
do

rs
 o

r 
D

is
co

lo
ra

tio
n

N
ot

es

S
am

pl
e 

T
yp

e
 a

nd
 I

nt
er

va
l

S
am

pl
e 

S
ub

m
itt

ed
 fo

r
La

bo
ra

to
ry

 A
na

ly
si

s

N
-V

al
ue

 (
un

co
rr

ec
te

d)
bl

ow
s 

pe
r 

fo
ot

C
O

R
N

E
R

S
T

O
N

E
 G

E
 L

O
G

 D
E

C
19

20
07

 -
 C

O
R

N
E

R
S

T
O

N
E

 0
81

2
.G

D
T

 -
 2

/2
3

/2
4 

0
7:

59
 -

 P
:\D

R
A

F
T

IN
G

\G
IN

T
 F

IL
E

S
\1

39
5-

4-
1

 4
T

H
 A

N
D

 IR
W

IN
 G

E
 S

V
.G

P
J



asphalt concrete over aggregate base

Clayey Sand (SC) [Fill]
moist, light brown to gray brown, fine to
coarse sand, some subrounded gravel

Fat Clay (CH) [Bay mud]
moist, dark gray

Fat Clay (CL-CH)
moist, light gray to light brown, some
subrounded gravel, some organics

Bottom of Boring at 10.0 feet.
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118.1

Slight Petroleum
Odor

Slight Petroleum
Odor

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 420M, Dolly Rig

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 2/14/24 DATE COMPLETED 2/14/24 BORING DEPTH 10 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered
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PROJECT NAME 523 4th Street and 930 Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-4
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Clayey Sand (SC) [Fill]
moist, dark gray

Fat Clay (CH) [Bay mud]
moist, dark gray to light gray with light brown
mottles

Fat Clay (CL-CH)
moist, light gray to light brown with reddish
brown mottles

Bottom of Boring at 10.0 feet.
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21.6

Slight Petroleum
Odor

Slight Petroleum
Odor

NOTES

LOGGED BY SQN

DRILLING METHOD Geoprobe 420M, Dolly Rig

DRILLING CONTRACTOR Penecore

GROUND WATER LEVELS:

DATE STARTED 2/14/24 DATE COMPLETED 2/14/24 BORING DEPTH 10 ft.GROUND ELEVATION

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered
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PROJECT NAME 523 4th Street and 930 Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-5
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Clayey Sand (SC) [Fill]
moist, dark brown, some subrounded gravel,
some organics

Fat Clay (CH) [Bay mud]
moist, dark gray, some organics

Fat Clay (CL-CH)
moist, light gray to light brown with reddish
brown mottles

Bottom of Boring at 10.0 feet.
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NOTES
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PROJECT NAME 523 4th Street and 930 Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-6
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Well Graded Sand with Gravel (SW) [Fill]
moist, gray, subrounded gravel

Lean Clay (CL) [Fill]
moist, bluish gray with brown mottles

Fat Clay (CH) [Bay mud]
moist, bluish gray to dark gray

Bottom of Boring at 10.0 feet.
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This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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asphalt concrete over aggregate base

Well Graded Gravel with Sand (GW) [Fill]
moist, gray, possible crushed concrete

Lean Clay (CL) [Fill]
moist, bluish gray with light gray mottles,
some fine subrounded gravel

Fat Clay (CH) [Bay mud]
moist, dark gray

Fat Clay (CL-CH)
moist, light gray to light brown and bluish
gray

Bottom of Boring at 10.0 feet.
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PROJECT NAME 523 4th Street and 930 Irwin Street Residential

PROJECT NUMBER 1395-4-2

PROJECT LOCATION San Rafael, CA

BORING NUMBER EB-8
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This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.

DESCRIPTION

P
er

ce
nt

 R
ec

ov
er

y
(%

)

O
V

M
 R

ea
di

ng
(p

pm
)

O
do

rs
 o

r 
D

is
co

lo
ra

tio
n

N
ot

es

S
am

pl
e 

T
yp

e
 a

nd
 I

nt
er

va
l

S
am

pl
e 

S
ub

m
itt

ed
 fo

r
La

bo
ra

to
ry

 A
na

ly
si

s

N
-V

al
ue

 (
un

co
rr

ec
te

d)
bl

ow
s 

pe
r 

fo
ot

C
O

R
N

E
R

S
T

O
N

E
 G

E
 L

O
G

 D
E

C
19

20
07

 -
 C

O
R

N
E

R
S

T
O

N
E

 0
81

2
.G

D
T

 -
 2

/2
3

/2
4 

0
7:

59
 -

 P
:\D

R
A

F
T

IN
G

\G
IN

T
 F

IL
E

S
\1

39
5-

4-
1

 4
T

H
 A

N
D

 IR
W

IN
 G

E
 S

V
.G

P
J



 1 

 
 

STORMWATER CONTROL PLAN 
 
 
 
 
 

930 Irwin Street 
San Rafael, California 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Prepared By: 
 

Luk and Associates 
738 Alfred Nobel Drive 

Hercules, CA 94547 
(510)724-3388 

 
 
 

Updated 
Feb. 3, 2025 

 
 
 
 



 2 

Table of Contents 
 

Section              Pages 
 

I. Project Setting………………………………………………3 
A. Project Description………………………………………. 3 
B. Existing Site Conditions………………………………... 3 
C. Opportunities and Constraints for Storm Water Control....3 

 
II. Measures to Limit Imperviousness……………………….. 4 

A. Measures to Cluster Development and Protect Natural 
Resources………………………………………………... 4 

B. Measures Used to Limit Directly Connected Impervious 
Area………………………………………………............ 4 

C. Measures to Make Development More Compact.............. 4 
 

III. Selection and Preliminary Design of Storm Water     
Treatment BMP……………………………………………. 4 
A. General Treatment BMP Characteristics………………... 4 
B. Specific DMA Characteristics……………………..…..... 4 
C. Specific BMP Characteristics………………..………….. 5 

 
IV. Source Control Measures………..………………………  6 
 
V. Summary of Permitting and Code Compliance Issues     7 
 
VI. BMP Operation and Maintenance...………………..         8 

A. Means to Finance and Implement BMP Maintenance      8 
B. Summary of Maintenance Requirements………...…       8 
C. Inspection/Maintenance Responsibility for Structural 

Source Control and Treatment Control BMPs………...   8 
D. Operation and Maintenance ………………………….    8 
 

VII. C3 Inspection Checklist……………………………….…  9 
 
VIII. Certification………………………...……………………   9 

 
 
 
 



 3 

I. Project Setting 
 

A. Project Description 
 
The project site is located at 930 Irwin Street at the corner of Irwin Street and 4th Street in City of San 
Rafael, California. The site is approximately 0.92 acres. The developer is proposing removal of 
existing commercial structures and construction of a new 8-Story residential development with 213 
dwelling units, ground level lobbies, and parking garage with state of California density bonus. The 
project creates/replaces a total maximum impervious surface value of 38,577 square feet.   
 
 
B. Existing Site Features and Conditions 
 
The site is L-shape lot at the corner of Irwin St and Fourth St. Topography is in general flat. There are 
three existing commercial buildings on the site and the remaining areas are occupied with the open 
parking area and landscaping strips. In addition, the surrounding streets and sidewalk are existing and 
paved, but will receive new paving as part of the development.   
 
Existing site drainage of the surface parking is overland and captured by the on-site stormwater catch 
basins that discharge to the city of San Rafel’s storm drain main on Irwin Street. Surface runoffs from 
the existing building’s roof are treated by the existing on-site stormwater treatment facilities and are 
discharged to the gutters in on Irwin St and Fourth St via curb drains. Most of the land on this site is 
covered by developed impervious surfacing. The highest elevation within the site is 10.1 feet at the 
northwest corner and lowest at around 9.3 feet in average at the existing drain inlets in the parking 
area.   
 
 
C. Opportunities and Constraints for Storm water Control 
 
Due to the nature of the development and existing clay soils, the use of post construction Best 
Management Practices (BMPs) are being utilized to the maximum extent possible. The site design has 
some constraints but is maximizing opportunities to utilize landscape pockets, multi-unit housing, and 
podium level planters to minimize the effect of impervious areas and comply with the current 
stormwater design standards. The major constraint is the site is almost completely occupied by 
building footprint, limiting bioretention planter space.  Drainage management must be treated within 
the small available areas at the podium level and private patios.  One opportunity is to utilize 
directional sloping roofs and plumbing piping to direct roof run-off into the available treatment areas. 
 
Treatment of all runoff from the site is to be provided. All storm water runoff will be treated by raised 
flow-through planters at the podium and private patios prior to discharging to the storm drain catch 
basin on Irwin St that is connected to the existing city’s storm drain system. The storm water control 
plan is intended to provide the site with runoff treatment to the “maximum extent practicable” per the 
BASMAA requirement criteria. 
 
The most critical constraint in this site design is the efficient use of available treatment areas at the 
podium and private patios—as the project site is zero lot line project and no available treatment space 
at the ground level.  The building roof run off will be conveyed through roof drains and then into the 
available treatment planters at the podium level and private patios that are large enough to handle the 
runoff volumes as determined by the sizing equations. Once all the water is treated, it will be collected 
and conveyed to the public domain. 
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II. Measures to Limit Imperviousness 

 
A. Measures to Cluster Development and Protect Natural Resources 

 
One garage driveway (4th St) will be used for site access with minimal offset distance from the 
street.  A single pedestrian access path (Irwin St) is currently planned for the project site.  The new 
development will utilize multi-levels, in order to minimize impervious surfaces and maximize 
usable living space. 

 
B. Measures Used to Limit Directly Connected Impervious Area 
 

The impervious areas (roofs, podium, patios) are disconnected from the city’s drainage system. 
Additionally, all the storm water from roofs, podium deck and private patios will drain into 
various infiltration planters located at level-4 and level-2 prior to entering into the storm system.   
 

C. Measures to Make Development More Compact 
 

The following site layout characteristics are incorporated to reduce imperviousness: 
 

• The proposed buildings include a multi-levels and podium-level stormwater 
treatment areas which minimizes the building’s impervious area footprint. 

 
III. Selection and Preliminary Design of Stormwater Treatment BMPs 

 
Treatment facilities are designed to accommodate runoff from the specified design storm intensity of 
0.2 inches per hour (as recommended in BASMAA guidelines). 
 
The Storm Water Control Plan shows the BMPs and the corresponding areas of the site that drain to 
each treatment planter. The site has been divided into multiple drainage areas. The sizes and locations 
of the each impervious area are shown in the storm water control plan.  Existing site soils are clay and 
classified as “Class D”. 

 
Storm water runoff from the areas is managed by routing run off to treatment planters located at level-
2 and level-4 of the proposed building. Runoff from roofs will drain to various treatment planters 
located on the level-4 podium deck, and runoff from private patios will drain to treatment planter 
located on level-2. 
 
Runoff from all areas will be treated per the BASMAA design criteria. 
 

 
A. General Treatment BMP Characteristics 
 
Runoff from roof tops will overland flow to treatment BMPs installed throughout the property.  

 
The BMPs are located to accommodate individual drainage areas, site topography, and ADA 
accessibility, while allowing for ease of maintenance access. Each area of the BMP has adequate 
hydraulic head to allow drainage into, through, and away from the BMP without the need for pumps. 

 
B. Specific DMA Characteristics  

 
Each area is unique due to the complexity of the site grading and site layout.  The design chart on the 
area calculation sheet provides the specific design data for each drainage area’s impervious area, 
pervious area, treatment type, and required treatment size. 
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Drainage Management Area A1 will drain to a treatment planter A#1 located on the level-4 podium 
deck. Run-off will then discharge to the primary plumbing system (cleaned) and ultimately connect to 
the underground storm pipe system (cleaned) on Irwin St.  Access to this facility (for maintenance) is 
available via the common space (pool deck on level-4). 
 
Drainage Management Area A2 will drain to a treatment planter A#2 located on the level-4 podium. 
Run-off will then discharge to the primary plumbing system (cleaned) and ultimately connect to the 
underground storm pipe system (cleaned) on Irwin St.  Access to this facility (for maintenance) is 
available via the residential units 434 or 432 (east side of level-4). 
 
Drainage Management Area A3 will drain to a treatment planter A#3 located on the level-4 podium 
deck. Run-off will then discharge to the primary plumbing system (cleaned) and ultimately connect to 
the underground storm pipe system (cleaned) on Irwin St.  Access to this facility (for maintenance) is 
available via the residential units 428 (east side of level-4). 
 
Drainage Management Area A4 will drain to a treatment planter A#4 located on the level-4 private 
patio, near north-east corner of the site.   Run-off will then discharge to the primary plumbing system 
(cleaned) and ultimately connect to the underground storm pipe system (cleaned) on Irwin St.  Access 
to this facility (for maintenance) is available via the residential units 410 or 418 (south side of level-4). 
 
Drainage Management Area Pool#1 will collect and retain rainwater falling within the pool area 
footprint (self-retaining) on level-4. 
 
Drainage Management Areas B1-B6, will drain to the DMA C1 which drains to the treatment planter 
C#1 located on level-2 private, where there is some “unused space” located along south property line, 
and ultimately connect to the underground storm pipe system (cleaned) on Irwin St.  Access to this 
facility (for maintenance) is available via (1) the residential units 213 or 214 (south side of level-2) or 
(2) through a wall opening at the interior garage (south side of level-2).   See architectural plans. 
 

 
C. Specific BMP Characteristics  

 
Bio-Retention Facility 
 
The bio-retention areas have been designed and will be constructed according to the criteria included 
in the BASMAA. The bio-retention areas have the following characteristics: 

 
• 18” depth “Engineered” soil mix with a minimum long term infiltration rate of 5”/hour. 
• Surface area of soils mix meets or exceeds minimum 
• Perforated Pipe (PVC SDR 35 or approved equivalent) under drain with outlet located flush or 

nearly flush with bottom of planter bottom.  Connection with sufficient head to storm drain or 
discharge point. 

• No filter fabric. 
• Under drain has cleanout port consisting of a vertical, rigid, non-perforated PVC pipe, with a 

minimum of 4” diameter and water tight cap. 
• Location and footprint of facility shown on the site plan and the landscaping plan. 
• Bio-retention area is designed as a basin (level edges) or a series of basins and the grading plan is 

consistent with these elevations.  If facility is designed as a swale, check dams are set so the lip of 
each dam is at least as high as the toe of the next upstream dam. 

• Curb inlets are 12” wide and have 4-6” reveal and an apron or other provision to prevent blockage 
when vegetation grows in, and energy dissipation is needed. 

• Overflow outlet connected to a downstream storm drain or approved discharge point. 
• Emergency spillage will be safely conveyed overland. 
• Plantings are suitable to climate and a well drained soil. 
• Irrigation system with a connection to water supply, on a separate zone. 
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• Vaults, utility boxes, and light standards are located outside the minimum soil mix surface area. 
• When excavating avoid smearing of soils on bottom of side slopes.  Minimize compaction of 

native soils and “rip” soils if clayey and/or compacted.  Protect the area from construction site run 
off. 

 
 

IV. Source Control Measures 
 

The project will create few potential sources of stormwater pollutants. Sources to be controlled 
include: 
 
• Potential dumping of wash-water or other liquids into storm drain inlets 
• Need for future indoor or structural pest control coming from upstream facilities 
• Fertilizers and pesticides used in landscaping area. 
• Potential for Vehicle washing or Future Refuse areas 
• Refuse disposal 

 
All areas where these activities occur will drain to storm water in-ground planters. To further reduce 
the potential to enter runoff, permanent and operational BMP’s will be implemented as described in 
Table 3. 

 
 

Table 3: Sources and Source Control BMP 
 

Potential Source Permanent BMPs Operational BMPs 
On-site drain inlets. Inlets that could be accessed 

from sidewalks and driveways 
will be marked with a “No 
Dumping – Drains to Creek” or 
similar message. 

• Inlet markings will be 
inspected annually and replaced 
or renewed as needed. 
• Owner shall not allow anyone 
to discharge anything to storm 
drains or to store or deposit 
materials so as to create a 
potential discharge to the storm 
drains. 
• Owner will receive stormwater 
pollution prevention information 
per BASMAA guidelines 
• In-ground planter and related 
structures and features will be 
inspected and maintained as 
specified in the BMP Operation 
and Maintenance Plan. 
 

Need for future indoor and 
structural pest control. 

Standard building design 
minimizes potential needs for 
future pest control 
 

Owner will conduct pest 
management in accordance with 
BASMAA policies. 

Landscape/outdoor 
pesticide use. 

• Any native trees, shrubs, and 
ground cover on the site will be 
preserved to the maximum 
extent possible. 
• Landscaping will be designed 
to minimize required irrigation 
and runoff, to promote surface 
infiltration, and to minimize the 

• Owner will conduct pest 
management in accordance with 
BASMAA policies. 
• All site landscaping is to be 
maintained by a professional 
landscaping contractor. 
Contractor to state that 
landscaping is to be maintained 
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use of fertilizers and pesticides 
that can contribute to storm 
water pollution. 
• Plantings for planters will be 
selected to be appropriate to 
anticipated soil and moisture 
conditions. 
• Where possible, pest-resistant 
plants will be selected, 
especially for locations adjacent 
to landscape. 
• Plants will be selected 
appropriate to site soils, slopes, 
climate, sun, wind, rain, land 
use, air movement, ecological 
consistency, and plant 
interactions. 
 

using BASMAA principles, with 
minimal or no use of pesticides. 

Refuse areas • Refuse areas to be roofed. 
Any drains must connect to 
sanitary sewer. 
• Other refuse areas to be 
indoors and floors sloped to 
prevent drainage to exterior. 
Any floor drains must connect 
to sanitary sewer. 
• All dumpsters will be marked 
with a “Do not Dump 
Hazardous Materials Here” or 
similar. 
 

Adequate litter receptacles will 
be provided throughout the 
commercial area. 
Grounds keeping crew or 
contractor will inspect and clean 
up daily. Spills will be cleaned 
up using dry methods.  

Vehicle and equipment 
cleaning 

Not applicable to site Not applicable to site  

Vehicle 
maintenance/repair 

• No vehicle repair or 
maintenance will be done 
outdoors. 

• Interior maintenance areas 
will not have any floor drains. 

• There will be no tanks, 
containers, or sinks used for 
parts cleaning or rinsing. 

 

Not applicable to site 

Loading areas The loading/unloading area 
drains to a planter rather than 
directly to storm drain. 

Not applicable to site  

Plazas, sidewalks, and 
parking lots. 

Plaza areas drain to planters or 
pervious pavements and not 
directly to storm drains. 

Not applicable to site  

 
 

V. Summary of Permitting and Code Compliance Issues 
 

There are no known conflicts between the proposed Storm Water Control Plan or BASMAA ordinances 
or policies. Any conflicts that are found will be resolved through the design review process or during 
subsequent permitting. 
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VI. BMP Operation and Maintenance 

 
A. Means to Finance and Implement BMP Maintenance 
 
All storm water treatment facilities in this plan will be financed and maintained by the Owner. By 
signing below, the applicant accepts responsibility for the operation and maintenance of the storm 
treatment facilities until such time as these facilities are formally transferred to a subsequent owner.  
Maintenance Responsibilities are detailed below in sections B, C, and D. 

 
__________________________________________________   ________________ 
Owner’s Signature       Date 
 
 
__________________________________________________     
Name 
 
 
 
 
 
B. Summary of Maintenance Requirements 
 
Bio-retention Facilities remove pollutants primarily by filtering runoff slowly through an active layer 
of Engineered Soil. Routine maintenance is needed to insure that flow is unobstructed, that erosion is 
prevented, and that soils are held together by plant roofs and are biologically active. Typical routine 
maintenance consists of the following: 
 
• Inspect inlets, exposure of solids, or other evidence of erosion. Clear any obstructions and remove 

any accumulation of sediment. Examine rock of other materials used as splash pad and replenish if 
necessary. 

• Inspect outlets for erosion or plugging. 
• Observe soil at planter or filter for uniform percolation throughout. If portions of the filter do not 

drain within 24 hours after the end of the storm, the soil should be tilled and replanted. Remove 
any debris or accumulations of sediment. 

• Confirm that energy dissipation provisions are in place and level and that channelization within 
that swale of filter is effectively prevented. 

• Examine the vegetation to insure that it is healthy and dense enough to provide filtering and to 
protect soils from erosion. Replenish mulch as necessary, remove fallen leaves and debris, prune 
large shrubs or trees, and mow turf areas. Confirm that irrigation is adequate and not excessive. 
Replace dead plants and remove invasive vegetation. 

• Abate any potential vectors by filling in the ground and around planters and by insuring that there 
are no areas where water stands longer than 48 hours following a storm. If mosquito larvae are 
present and persistent, contact the County Vector Control District for information and advice 

• Mosquito larvicides should be applied only when absolutely necessary and then only by a licensed 
individual or contractor. 

 
C. Inspection/Maintenance Responsibility for Structural Source Control and Treatment 

Control BMPs 
 
Maintenance mechanism for all structural source control and treatment control BMPs: 
 
1. All inlets to be inspected for debris twice a year, with one inspection yearly on October 1st. 
2. Landscaping infiltration planters checked for plant and landscape health.  Check for removable 

amounts of retained silt. Check for aeration of landscaped and swale soils. 
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D. Operation and Maintenance 
 
1. A draft Storm Water Control Operation and Maintenance Plan should be submitted with the 

construction plan and a final Storm Water Control Operation and Maintenance Plan will be 
submitted prior to issuance of a Certificate of Occupancy. 

2. A Storm Water Management Facilities Operation and Maintenance Agreement and Right of Entry 
will be executed prior to the final approval of the Building Department. 

3. Maintain vegetation and irrigation system; inspect periodically to ensure structural integrity and 
confirm that bio retention area has not been clogged. 

 
 

VII. C.3 Inspection Checklist 
 

INSPECTION OBSERVATION INSPECTION FREQUENCY MAINTENANCE/REPAIR PROGRAM 

Bio-Retention               
 
Inspect Inlets 
 
Inspect Outlets 
 
Inspect Storm Pipes 
 
Inspect Subdrains & Percolation 
 
 
Inspect Side Slopes 
 
Inspect Surface 
 
 
 
Inspect Vegetation 
 
 
Inspect Flow/Velocity Regulators 
 

 
Annually 
 
Annually 
 
Annually 
 
Annually 
 
 
Annually 
 
Monthly 
 
 
 
Monthly 
 
 
Annually 

 
 Remove debris and sediment 
 
 Remove debris and sediment 

 Remove debris and sediment.  Cleanout 
Pipes as necessary. 

 Check percolation rates.  Cleanout pipes 
as necessary 

 Add additional slope soils where erosion 
has occurred.   Maintain design slopes. 

 Add additional soils where settlement 
has occurred.   Maintain design 
elevations.  Remove debris. 

 Replace dead vegetation.  Verify 
irrigation system is functioning 
adequately. 

 Remove debris.  Add more rock as 
necessary 

 
 

VIII. Certification 
 

The selection, size, and preliminary design of treatment BMPs and other control measures in this plan 
meet the requirements of Regional Water Quality Control Board Order 2012-006-DWQ. 
 
Design Engineer:______Chris Wood_____________     

 
 
 
Signature:_____________________________ _________  Date:__   Feb. 3, 2025  __ 
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