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CLIMATE ACTION PLAN 
CONSISTENCY CHECKLIST INTRODUCTION 

In December 2015, the City adopted a Climate Action Plan (CAP) that outlines the actions that City will 
undertake to achieve its proportional share of State greenhouse gas (GHG) emission reductions.  The 
purpose of the Climate Action Plan Consistency Checklist (Checklist) is to, in conjunction with the CAP, 
provide a streamlined review process for proposed new development projects that are subject to 
discretionary review and trigger environmental review pursuant to the California Environmental Quality 
Act (CEQA).1 

Analysis of GHG emissions and potential climate change impacts from new development is required 
under CEQA.  The CAP is a plan for the reduction of GHG emissions in accordance with CEQA Guidelines 
Section 15183.5.  Pursuant to CEQA Guidelines Sections 15064(h)(3), 15130(d), and 15183(b), a project’s 
incremental contribution to a cumulative GHG emissions effect may be determined not to be 
cumulatively considerable if it complies with the requirements of the CAP. 

This Checklist is part of the CAP and contains measures that are required to be implemented on a 
project-by-project basis to ensure that the specified emissions targets identified in the CAP are achieved. 
Implementation of these measures would ensure that new development is consistent with the CAP’s 
assumptions for relevant CAP strategies toward achieving the identified GHG reduction targets.  Projects 
that are consistent with the CAP as determined through the use of this Checklist may rely on the CAP for 
the cumulative impacts analysis of GHG emissions.  Projects that are not consistent with the CAP must 
prepare a comprehensive project-specific analysis of GHG emissions, including quantification of existing 
and projected GHG emissions and incorporation of the measures in this Checklist to the extent feasible. 
Cumulative GHG impacts would be significant for any project that is not consistent with the CAP. 

The Checklist may be updated to incorporate new GHG reduction techniques or to comply with later 
amendments to the CAP or local, State, or federal law. 

1 Certain projects seeking ministerial approval may be required to complete the Checklist.  For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review.  See Supplemental 
Development Regulations in the project’s community plan to determine applicability.   
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CAP CONSISTENCY CHECKLIST  
SUBMITTAL APPLICATION  

 The Checklist is required only for projects subject to CEQA review.2

 If required, the Checklist must be included in the project submittal package. Application submittal
procedures can be found in Chapter 11: Land Development Procedures of the City’s Municipal Code.

 The requirements in the Checklist will be included in the project’s conditions of approval.

 The applicant must provide an explanation of how the proposed project will implement the requirements
described herein to the satisfaction of the Planning Department.

Application Information 

Contact Information 

Project No./Name: 

Property Address: 

Applicant Name/Co.: 

Contact Phone: Contact Email: 

Was a consultant retained to complete this checklist?  ☐ Yes     ☐ No If Yes, complete the following 

Consultant Name: Contact Phone: 

Company Name: Contact Email: 

Project Information 

1. What is the size of the project (acres)?

2. Identify all applicable proposed land uses:

☐ Residential (indicate # of single-family units):

☐ Residential (indicate # of multi-family units):

☐ Commercial (total square footage):

☐ Industrial (total square footage):

☐ Other (describe):
3. Is the project or a portion of the project located in a

Transit Priority Area? ☐ Yes     ☐ No

4. Provide a brief description of the project proposed:

2 Certain projects seeking ministerial approval may be required to complete the Checklist.  For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review.  See Supplemental 
Development Regulations in the project’s community plan to determine applicability.   

Project No. 503848 /UNIVERSITY AVENUE -MIXED USE 

5556-5592,UNIVERSITY AVENUE,SAN DIEGO  CA 

MARK GOTTSCHILICH / UNIVERSITY MANOR LLC

858.382.6906 mgreal7@gmail.com

MANJU PAI 

STUDIOPI2 INC.

949-608-0245

manju@studiopi2.com

1.47

63

5,047.70 SF

THE PROPOSED PROJECT IS A MIXED USE PROJECT INCLUSIVE OF 63 RESIDENTIAL UNITS, 
WITH A PROPOSED AREA 55,951.42 SF AND 5,047.70 SF OF COMMERCIAL STREET FRONT, 
ACCESSIBLE FROM PUBLIC R.O.W.
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CAP CONSISTENCY CHECKLIST QUESTIONS 

Step 1:  Land Use Consistency  

The first step in determining CAP consistency for discretionary development projects is to assess the project’s consistency with the growth 
projections used in the development of the CAP.  This section allows the City to determine a project’s consistency with the land use 
assumptions used in the CAP.  

Step 1:  Land Use Consistency 

Checklist Item 
(Check the appropriate box and provide explanation and supporting documentation for your answer) Yes No 

A. Is the proposed project consistent with the existing General Plan and Community Plan land use and 
zoning designations?;3  OR, 

B. If the proposed project is not consistent with the existing land use plan and zoning designations, and 
includes a land use plan and/or zoning designation amendment, would the proposed amendment 
result in  an increased density within a Transit Priority Area (TPA)4 and implement CAP Strategy 3 
actions, as determined in Step 3 to the satisfaction of the Development Services Department?; OR, 

C. If the proposed project is not consistent with the existing land use plan and zoning designations, does 
the project include a land use plan and/or zoning designation amendment that would result in an 
equivalent or less GHG-intensive project when compared to the existing designations? 

☐ ☐ 

If “Yes,” proceed to Step 2 of the Checklist.  For question B above, complete Step 3. For question C above, provide estimated project 
emissions under both existing and proposed designation(s) for comparison. Compare the maximum buildout of the existing designation 
and the maximum buildout of the proposed designation.   

If “No,” in accordance with the City’s Significance Determination Thresholds, the project’s GHG impact is significant.  The project must 
nonetheless incorporate each of the measures identified in Step 2 to mitigate cumulative GHG emissions impacts unless the decision 
maker finds that a measure is infeasible in accordance with CEQA Guidelines Section 15091. Proceed and complete Step 2 of the Checklist.  

3 This question may also be answered in the affirmative if the project is consistent with SANDAG Series 12 growth projections, which were used to determine the CAP projections, 
as determined by the Planning Department.  
4 This category applies to all projects that answered in the affirmative to question 3 on the previous page: Is the project or a portion of the project located in a transit priority area. 

THE PROJECT PROPOSED IS CONSISTENT WITH THE GENERAL PLAN WHICH IDENTIFIES THE SITE
AS MULTIPLE USE; ADDITIONALLY THE PROJECT IS CONSISTENT WITH THE MID-CITY COMMUNITIES 
COMMUNITY PLAN WHICH DESIGNATES THE SITE AS COMMERCIAL MIXED-USE.
LASTLY, THE PROJECT IS CONSISTENT WITH THE REQUIREMENTS OF THE CC-5-3 ZONE OF THE
CENTRAL URBANIZED PLAN DISTRICT.
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Step 2:  CAP Strategies Consistency  

The second step of the CAP consistency review is to review and evaluate a project’s consistency with the applicable strategies and actions 
of the CAP.   Step 2 only applies to development projects that involve permits that would require a certificate of occupancy from the 
Building Official or projects comprised of one and two family dwellings or townhouses as defined in the California Residential Code and 
their accessory structures.5 All other development projects that would not require a certificate of occupancy from the Building Official shall 
implement Best Management Practices for construction activities as set forth in the Greenbook (for public projects).  

Step 2:  CAP Strategies Consistency 

Checklist Item 
(Check the appropriate box and provide explanation for your answer) Yes No N/A 

Strategy 1:  Energy & Water Efficient Buildings 

1. Cool/Green Roofs. 
 Would the project include roofing materials with a minimum 3-year aged solar 

reflection and thermal emittance or solar reflection index equal to or greater than 
the values specified in the voluntary measures under California Green Building 
Standards Code (Attachment A)?; OR 

 Would the project roof construction have a thermal mass over the roof 
membrane, including areas of vegetated (green) roofs, weighing at least 25 
pounds per square foot as specified in the voluntary measures under California 
Green Building Standards Code?; OR 

 Would the project include a combination of the above two options? 
Check “N/A” only if the project does not include a roof component.  ☐ ☐ ☐ 

5 Actions that are not subject to Step 2 would include, for example: 1) discretionary map actions that do not propose specific development, 2) permits allowing wireless communication facilities, 
3) special events permits, 4) use permits or other permits that do not result in the expansion or enlargement of a building (e.g., decks, garages, etc.), and 5) non-building infrastructure projects 
such as roads and pipelines. Because such actions would not result in new occupancy buildings from which GHG emissions reductions could be achieved, the items contained in Step 2 would 
not be applicable. 

RESIDENTIAL: THE PROJECT WOULD INCLUDE ROOFING 
MATERIALS WITH A MINIMUM 3-YEAR AGED SOLAR 
REFLECTION INDEX EQUAL TO OR GREATER THAN THE 
VALUES SPECIFIED IN THE VOLUNTRY MEASURES UNDER 
CALIFORNIA GREEN BUILDING STANDARD CODES.

NON-RESIDENTIAL: THE PROJECT WOULD INCLUDE ROOFING 
MATERIAL WITH MINIMUM 3 YEAR AGED SOLAR REFLECTION 
AND THERMITTANCE OR SOLAR REFLECTION INDEX QUAL TO 
OR GREATER THAN THE VALUES SPECIFIED IN CALIFORNIA 
GREEN BUILDING STANDARD CODE.
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2. Plumbing fixtures and fittings 
With respect to plumbing fixtures or fittings provided as part of the project, would 
those low-flow fixtures/appliances be consistent with each of the following: 

Residential buildings: 
 Kitchen faucets: maximum flow rate not to exceed 1.5 gallons per minute at 60 

psi;  
 Standard dishwashers: 4.25 gallons per cycle; 
 Compact dishwashers: 3.5 gallons per cycle; and 
 Clothes washers: water factor of 6 gallons per cubic feet of drum capacity?  

Nonresidential buildings: 
 Plumbing fixtures and fittings that do not exceed the maximum flow rate 

specified in Table A5.303.2.3.1 (voluntary measures) of the California Green 
Building Standards Code (See Attachment A); and 

 Appliances and fixtures for commercial applications that meet the provisions of 
Section A5.303.3 (voluntary measures) of the California Green Building Standards 
Code (See Attachment A)? 

Check “N/A” only if the project does not include any plumbing fixtures or fittings.  
 
 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 

	 	

RESIDENTIAL DEVELOPMENT :
THE PROJECT WOULD USE LOW -FLOW FIXTURES /APPLIANCES 
CONSISTENT WITH EACH OF FOLLOWING:
KITCHEN FAUCETS: MAX. FLOW RATE NOT TO EXCEED 1.5 GALLONS 
PER MINUTE AT 60PSI STANDARD DISHWASHER:4.25 GALLONS PER 
CYCLE
COMPACT DISHWASHERS:3.5GALLONS PER CYCLE
CLOTHES WASHERS:WATER FACTOR OF 6 GALLONS PER CUBIC 
FEET OF DRUM CAPACITY

NON RESIDENTIAL DEVELOPMENT
- PLUMBING FIXTURES AND FITTINGS THAT TO DO NOT EXCEED 
MAXIMUM FLOW RATE SPECIFIED IN TABLE A5.303.2.3.1(VOLUNTARY 
MEASURES)OF THE CALIFORNIA GREEN BUILDING STANDARD CODE.
- APPLIANCES AND FIXTURES FOR COMMERCIAL APPLICATIONS 
THAT MEET THE PROVISIONS OF SECTION A5.303.3(VOLUNTARY 
MEASURES )OF THE CALIFORNIA GREEN BUILDING STANDARDS CODE.
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Strategy 3:  Bicycling, Walking, Transit & Land Use 

3. Electric Vehicle Charging

 Multiple-family projects of 17 dwelling units or less: Would 3% of the total parking 
spaces required, or a minimum of one space, whichever is greater, be provided 
with a listed cabinet, box or enclosure connected to a conduit linking the parking 
spaces with the electrical service, in a manner approved by the building and safety 
official, to allow for the future installation of electric vehicle supply equipment to 
provide electric vehicle charging stations at such time as it is needed for use by 
residents?

 Multiple-family projects of more than 17 dwelling units: Of the total required listed 
cabinets, boxes or enclosures, would 50% have the necessary electric vehicle 
supply equipment installed to provide active electric vehicle charging stations 
ready for use by residents? 

 Non-residential projects: Of the total required listed cabinets, boxes or enclosures, 
would 50% have the necessary electric vehicle supply equipment installed to 
provide active electric vehicle charging stations ready for use?

Check “N/A” only if the project is a single-family project or would not require the 
provision of listed cabinets, boxes, or enclosures connected to a conduit linking the 
parking spaces with electrical service, e.g., projects requiring fewer than 10 parking 
spaces. 

☐ ☐ ☐ 

Strategy 3:  Bicycling, Walking, Transit & Land Use 
(Complete this section if project includes non-residential or mixed uses) 

4. Bicycle Parking Spaces
Would the project provide more short- and long-term bicycle parking spaces than 
required in the City’s Municipal Code (Chapter 14, Article 2, Division 5)?6   
Check “N/A” only if the project is a residential project. 

☐ ☐ ☐ 

6 Non-portable bicycle corrals within 600 feet of project frontage can be counted towards the project’s bicycle parking requirements. 

RESIDENTIAL : 

MULTIFAMILY OF MORE THAN 17 DWELLING UNITS - 3% OF PARKING SPACES 
TOWARD EV SPACES REQUIRED = 3 EV CHARGING SPACES, PROVIDED = 3 EV 
CHARGING SPACES  + ONE ACTIVE ELECTRIC VEHICLE CHARGING STATION 

NON - RESIDENTIAL /COMMERCIAL:
REQUIRED = 1EV SPACE
PROVIDED = 1 VAN ACCESSIBLE EV SPACE.

THE PROJECT PROVIDES TOTAL OF 13 NUMBER OF MORE SHORT-TERM AND LONG-TERM 
BYCYCLE SPACES THAN REQUIRED PER CODE.

RESIDENTIAL BICYCLE SPCES REQUIRED = 28 SPACES, PROVIDED = 30 SPACES

COMMERCIAL - SHORT TERM BICYCLE PARKING SPACES REQUIRED - 0.1/ 1000 SF OR 
MINIMUM TWO. REQUIRED =2 SPACES , PROVIDED = 8 SPACES.

LONG TERM BICYCLE PARKING SPACES REQUIRED - 5 % OF TOTAL REQUIRED AUTOMOBILE 
PARKING OR MINIMUM 1. REQUIRED = 1SPACE, PROVIDED = 6 SPACES.
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5. Shower facilities 
If the project includes nonresidential development that would accommodate over 10 
tenant occupants (employees), would the project include changing/shower facilities in 
accordance with the voluntary measures under the California Green Building Standards 
Code as shown in the table below? 

Number of Tenant 
Occupants 

(Employees) 

Shower/Changing 
Facilities Required 

Two-Tier (12” X 15” X 
72”) Personal Effects 

Lockers Required 

0-10 0 0

11-50 1 shower stall  2 

51-100 1 shower stall  3 

101-200 1 shower stall   4 

Over 200 

1 shower stall plus 1 
additional shower stall 
for each 200 additional 

tenant-occupants 

1 two-tier locker plus 1 
two-tier locker for each 
50 additional tenant-

occupants 

Check “N/A” only if the project is a residential project, or if it does not include 
nonresidential development that would accommodate over 10 tenant occupants 
(employees).  

☐ ☐ ☐ 

PROJECT DOES NOT INCLUDE NON -RESIDENTIAL DEVELOPMENT THAT WOULD 
ACCOMMODATE OVER 10 TENANT OCCUPANT (EMPLOYEES)
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6. Designated Parking Spaces 
If the project includes a nonresidential use in a TPA, would the project provide 
designated parking for a combination of low-emitting, fuel-efficient, and 
carpool/vanpool vehicles in accordance with the following table?

Number of Required Parking 
Spaces 

Number of Designated Parking 
Spaces 

0-9 0

10-25 2

26-50 4

51-75 6

76-100 9

101-150 11

151-200 18

201 and over At least 10% of total 

This measure does not cover electric vehicles. See Question 4 for electric vehicle 
parking requirements.  

Note: Vehicles bearing Clean Air Vehicle stickers from expired HOV lane programs may 
be considered eligible for designated parking spaces. The required designated parking 
spaces are to be provided within the overall minimum parking requirement, not in 
addition to it. 

Check “N/A” only if the project is a residential project, or if it does not include 
nonresidential use in a TPA. 

☐ ☐ ☐ 

NON RESIDENTIAL :FOR THE REQUIRED 11COMMERCIAL PARKING SPACES, THE 
PROJECT WOULD PROVIDE 2 DESIGNATED PARKING SPACES FOR A COMBINATION 
OF LOW EMITTING ,FUEL -EFFICIENT AND CARPOOL/VANPOOL VEHICLES .
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7. Transportation Demand Management Program
If the project would accommodate over 50 tenant-occupants (employees), would it 
include a transportation demand management program that would be applicable to 
existing tenants and future tenants that includes: 
At least one of the following components: 
 Parking cash out program 
 Parking management plan that includes charging employees market-rate for 

single-occupancy vehicle parking and providing reserved, discounted, or free 
spaces for registered carpools or vanpools 

 Unbundled parking whereby parking spaces would be leased or sold separately 
from the rental or purchase fees for the development for the life of the 
development 

And at least three of the following components: 
 Commitment to maintaining an employer network in the SANDAG iCommute 

program and promoting its RideMatcher service to tenants/employees 
 On-site carsharing vehicle(s) or bikesharing 
 Flexible or alternative work hours 
 Telework program 
 Transit, carpool, and vanpool subsidies 
 Pre-tax deduction for transit or vanpool fares and bicycle commute costs 
 Access to services that reduce the need to drive, such as cafes, commercial 

stores, banks, post offices, restaurants, gyms, or childcare, either onsite or within 
1,320 feet (1/4 mile) of the structure/use?

Check “N/A” only if the project is a residential project or if it would not accommodate 
over 50 tenant-occupants (employees).  

☐ ☐ ☐ 

THE PROJECT WOULD NOT ACCOMMODATE OVER 50 TENANT-OCCUPANTS (EMPLOYEES).
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Step 3:  Project CAP Conformance Evaluation (if applicable) 

The third step of the CAP consistency review only applies if Step 1 is answered in the affirmative under 
option B. The purpose of this step is to determine whether a project that is located in a TPA but that 
includes a land use plan and/or zoning designation amendment is nevertheless consistent with the 
assumptions in the CAP because it would implement CAP Strategy 3 actions. In general, a project that 
would result in a reduction in density inside a TPA would not be consistent with Strategy 3.The following 
questions must each be answered in the affirmative and fully explained.  

1. Would the proposed project implement the General Plan’s City of Villages strategy in an identified Transit Priority Area (TPA) that will 
result in an increase in the capacity for transit-supportive residential and/or employment densities?

Considerations for this question: 
 Does the proposed land use and zoning designation associated with the project provide capacity for transit-supportive residential densities 

within the TPA? 
 Is the project site suitable to accommodate mixed-use village development, as defined in the General Plan, within the TPA? 
 Does the land use and zoning associated with the project increase the capacity for transit-supportive employment intensities within the TPA? 

2. Would the proposed project implement the General Plan’s Mobility Element in Transit Priority Areas to increase the use of transit? 
Considerations for this question: 

 Does the proposed project support/incorporate identified transit routes and stops/stations? 
 Does the project include transit priority measures? 

3. Would the proposed project implement pedestrian improvements in Transit Priority Areas to increase walking opportunities? 
Considerations for this question: 

 Does the proposed project circulation system provide multiple and direct pedestrian connections and accessibility to local activity centers 
(such as transit stations, schools, shopping centers, and libraries)? 

 Does the proposed project urban design include features for walkability to promote a transit supportive environment? 

4. Would the proposed project implement the City of San Diego’s Bicycle Master Plan to increase bicycling opportunities? 
Considerations for this question: 

 Does the proposed project circulation system include bicycle improvements consistent with the Bicycle Master Plan?
 Does the overall project circulation system provide a balanced, multimodal, “complete streets” approach to accommodate mobility needs of 

all users? 

5. Would the proposed project incorporate implementation mechanisms that support Transit Oriented Development? 
Considerations for this question: 

 Does the proposed project include new or expanded urban public spaces such as plazas, pocket parks, or urban greens in the TPA?
 Does the land use and zoning associated with the proposed project increase the potential for jobs within the TPA? 
 Do the zoning/implementing regulations associated with the proposed project support the efficient use of parking through mechanisms 

such as: shared parking, parking districts, unbundled parking, reduced parking, paid or time-limited parking, etc.? 

6. Would the proposed project implement the Urban Forest Management Plan to increase urban tree canopy coverage? 
Considerations for this question: 

 Does the proposed project provide at least three different species for the primary, secondary and accent trees in order to accommodate 
varying parkway widths? 

 Does the proposed project include policies or strategies for preserving existing trees? 
 Does the proposed project incorporate tree planting that will contribute to the City’s 20% urban canopy tree coverage goal? 



CLIMATE ACTION PLAN CONSISTENCY 
CHECKLIST  
ATTACHMENT A 
 

This attachment provides performance standards for applicable Climate Action Pan (CAP) 
Consistency Checklist measures.  
 

Table 1 Roof Design Values for Question 1: Cool/Green Roofs supporting Strategy 1: Energy & Water 
Efficient Buildings of the Climate Action Plan 

Land Use Type Roof Slope Minimum 3-Year Aged 
Solar Reflectance Thermal Emittance Solar Reflective Index 

Low-Rise Residential 
≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 

High-Rise Residential Buildings, 
Hotels and Motels 

≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 

Non-Residential  
≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 residential and non-residential voluntary measures shown in Tables 
A4.106.5.1 and A5.106.11.2.2, respectively. Roof installation and verification shall occur in accordance with the CALGreen Code. 

CALGreen does not include recommended values for low-rise residential buildings with roof slopes of ≤ 2:12 for San Diego’s climate zones (7 and 10). 
Therefore, the values for climate zone 15 that covers Imperial County are adapted here.  

Solar Reflectance Index (SRI) equal to or greater than the values specified in this table may be used as an alternative to compliance with the aged solar 
reflectance values and thermal emittance. 

 
 
  



 

Table 2 Fixture Flow Rates for Non-Residential Buildings related to Question 2: Plumbing Fixtures and 
Fittings supporting Strategy 1: Energy & Water Efficient Buildings of the Climate Action Plan 

Fixture Type Maximum Flow Rate 

Showerheads 1.8 gpm @ 80 psi 

Lavatory Faucets 0.35 gpm @60 psi 

Kitchen Faucets 1.6 gpm @ 60 psi 

Wash Fountains 1.6 [rim space(in.)/20 gpm @ 60 psi] 

Metering Faucets 0.18 gallons/cycle 

Metering Faucets for Wash Fountains 0.18 [rim space(in.)/20 gpm @ 60 psi] 

Gravity Tank-type Water Closets 1.12 gallons/flush 

Flushometer Tank Water Closets 1.12 gallons/flush 

Flushometer Valve Water Closets 1.12 gallons/flush 

Electromechanical Hydraulic Water Closets 1.12 gallons/flush 

Urinals 0.5 gallons/flush 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 non-residential voluntary measures shown in Tables A5.303.2.3.1 and 
A5.106.11.2.2, respectively. See the California Plumbing Code for definitions of each fixture type.  

Where complying faucets are unavailable, aerators rated at 0.35 gpm or other means may be used to achieve reduction. 

Acronyms: 
gpm = gallons per minute 
psi = pounds per square inch (unit of pressure)  
in. = inch 

 
  



Table 3 Standards for Appliances and Fixtures for Commercial Application related to Question 2: 
Plumbing Fixtures and Fittings supporting Strategy 1: Energy & Water Efficient Buildings of 
the Climate Action Plan 

Appliance/Fixture Type Standard 

Clothes Washers 

Maximum Water Factor 
(WF) that will reduce the use of water by 10 percent 

below the California Energy Commissions’ WF standards 
for commercial clothes washers located in Title 20 

of the California Code of Regulations. 

Conveyor-type Dishwashers 0.70 maximum gallons per rack (2.6 L)  
(High-Temperature) 

0.62 maximum gallons per rack (4.4 
L) (Chemical) 

Door-type Dishwashers 0.95 maximum gallons per rack (3.6 L) 
 (High-Temperature) 

1.16 maximum gallons per rack (2.6 
L) (Chemical) 

Undercounter-type Dishwashers 0.90 maximum gallons per rack (3.4 L)  
(High-Temperature) 

0.98 maximum gallons per rack (3.7 
L) (Chemical) 

Combination Ovens Consume no more than 10 gallons per hour (38 L/h) in the full operational mode. 

Commercial Pre-rinse Spray Valves (manufactured on 
or 

after January 1, 2006) 

Function at equal to or less than 1.6 gallons per minute (0.10 L/s) at 60 psi (414 kPa) and 
• Be capable of cleaning 60 plates in an average time of not more than 30 

seconds per plate. 
• Be equipped with an integral automatic shutoff. 
• Operate at static pressure of at least 30 psi (207 kPa) when designed for a flow 

rate of 1.3 gallons per minute (0.08 L/s) or less. 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 non-residential voluntary measures shown in Section A5.303.3. See 
the California Plumbing Code for definitions of each appliance/fixture type.  

Acronyms: 
L = liter 
L/h = liters per hour 
L/s = liters per second 
psi = pounds per square inch (unit of pressure)  
kPa = kilopascal (unit of pressure) 

 
 



  
 
 
 

 

 

 

September 8, 2017 
 
Mr. Lutfi Bustami 
8051 Main Street 
Stanton, CA 90680 
 
Dear Mr. Bustami:  
 
VOLUNTARY ASSISTANCE PROGRAM CASE #DEH2017-LSAM-000450 
FORMER 2-B RENTALS 
5586 UNIVERSITY AVENUE, SAN DIEGO, CA 
  
Staff of the Department of Environmental Health (DEH) reviewed the August 18, 2017 Removal Action 
Workplan (RAW), prepared by Murex Environmental, Inc. (Murex).  
 
According to the RAW, the Site is part of a larger redevelopment project that encompasses a total of 
three parcels that comprise the range of even-numbered addresses from 5556 to 5592 University 
Avenue.  
 
Five underground storage tanks (USTs) were present beneath the Site. The tanks were originally used 
to store Stoddard solvent, a dry cleaning solution. Later, at least one tank was used to store gasoline. 
The USTs were removed on June 9, 1992.  
 
Based on the results of the soil sampling, Unauthorized Release Case H32242-001 was opened. Liquid 
free-phase petroleum hydrocarbons were observed in one monitoring well at the Site. Murex oversaw 
the installation of six soil-vapor probes (SG-1 through SG-6) and two rounds of on-Site analysis of soil-
vapor samples in August 2011. An additional vapor sampling event was completed in October 2011. 
 
Following the submittal of the Corrective Action Plan (CAP) in 2013, which recommended remediation 
by natural attenuation, the case received regulatory closure from DEH on February 24, 2014. Based on 
the delineated TPH and Stoddard solvent impact in the unsaturated zone, the estimated volume of 
impacted soil is on the order of 1,500 to 2,000 cubic yards. The case closure document stated that 
“Property redevelopment for commercial use with demolition of all existing buildings on site is planned. 
Structure identified as 5586 University Avenue fails for health risk and will remain vacant until it is 
demolished. Reoccupancy of this structure requires mitigation and/or engineering controls with 
oversight by the DEH Voluntary Assistance Program”.  Voluntary Assistance Program Case DEH2017-
LSAM-000450 was opened on August 25, 2017.  
 
The current (vacant) buildings at the Site are proposed to be demolished and replaced with a mixed 
use development, including both residential and commercial buildings. Once the current buildings have 
been demolished, Murex proposes to remove the residual soil contamination via excavation. It is 
estimated that an area of approximately 40 by 56 feet will be excavated to a depth of 12 feet below 
ground surface (bgs). This entails a total of approximately 1,000 cubic yards of soil.  
 

 

ELISE ROTHSCHILD 
DIRECTOR  

 
 

   DEPARTMENT OF ENVIRONMENTAL HEALTH  

    LAND AND WATER QUALITY DIVISION  

     P.O. BOX 129261, SAN DIEGO, CA  92112-9261 

      Phone:  (858) 505-6700 or (800) 253-9933 Fax:  (858) 514-6583 

       www.sdcdeh.org 

 

 

AMY HARBERT 
ASSISTANT DIRECTOR  
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Following excavation activities, Murex will perform verification sampling in order to confirm the removal 
of petroleum-impacted soil from the Site. Soil samples will be collected every 20 feet along the 
sidewalls at depths of 6 and 12 feet in addition to within the middle of the base of the excavation.  
 
After at least a week, six soil borings will be advanced using direct-push technology within both the 
areas within and surrounding the excavation of petroleum-impacted soil. Soil vapor probes will be 
installed within each of these borings at depths of 5 and 15 feet bgs. Following a two-hour equilibration 
period, each of the soil vapor probes will be purged and then sampled for VOCs by EPA Method TO-15 
using an on-Site mobile laboratory. 
 
DEH approves the RAW as proposed with the following modifications: 
 

1. Regarding the proposed vapor sampling, please wait a month following probe installation to 
sample. Conduct three sampling events. The first sampling event should be conducted one 
month following installation, the second event should be conducted six weeks after installation, 
and the third sampling event should be conducted eight weeks after installation. 

  
2. Regarding public notification, please post the Site with the notice and provide the notice at least 

a week prior to excavation activities to property owners and occupants of properties adjacent to 
the Site as well as the City planning group for that area. Please keep a record of public 
comments and complaints as well as any mitigation actions taken and include the record in the 
report.  

 
If you have any questions, please call me at (858) 505-6969.  
 
Sincerely, 
 
 
 
 
JAMES CLAY, Environmental Health Specialist III     
Land and Water Quality Division  
 
cc:  Mr. Kent Huth, Murex (by email)  

James Clay
Digitally signed by James Clay 
DN: cn=James Clay, o=Department of 
Environmental Health, ou=County of San Diego, 
email=james.clay@sdcounty.ca.gov, c=US 
Date: 2017.09.08 13:09:48 -07'00'
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1. PROJECT DESCRIPTION 

The purpose of this hydrology and Low Impact Development (LID) report is to 
establish post construction run-off conditions sizing of the storm water conveyance 
system and its incorporation into the post construction mitigation measures.  The 
proposed new multi-unit housing and commercial development at 5556-5592 East 
University Avenue, in the City of San Diego, California. 

The proposed new development includes the addition/replacement of 
approximately 53,143 sf of impervious surfaces consisting of commercial and 
residential spaces with parking and ADA access along with 12,632 sf of 
landscaping.   

2. PROJECT BACKGROUND 

The project site is located at 32°44’54.4"N and 117°04’32.9"W just west of the 
intersection of University Avenue and Chollas Parkway in the City of San Diego, 
CA and is located within the Eastern (Mid-City) community plan area. The 1.51-
acre project site is currently comprised of commercial and residential structures 
which will be demolished to build a new multi-unit housing and commercial 
development.  The exiting stormwater runoff is directed towards street. 

3. HYDROLOGY STUDY 

The approximate area of the project site 1.51 acres.  To analyze the runoff 
response the drainage area will divide into subareas by locating significant points 
of interest.   

 Working from upstream to downstream, assign a number representing 
each subarea in the drainage system to each point of interest.   

 Measure each subarea in the drainage area to determine its size in acres 
(A).  

 Determine the length and effective slope of the flow path in each subarea. 

 Identify the soil type for each subarea. 

 Determine the runoff coefficient (C) for each subarea base on Table 3-1 of 
the Hydrology Manual.  

 Determine the Intensity for 100-year design storm frequency. 

The hydrology map will show the flow path of travel, discharge points, Q and V at 
all discharge points, area of each basin and drainage nodes.  

Comparing the existing flow Q100 = 6.42 cfs and proposed Q100 = 6.99 cfs for the 
impervious area.  The BMP infiltration basin of the post development will detain 
stormwater to 0.75 cfs and release 6.24 cfs into public storm drain which is less 
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than the existing condition.  The BMP infiltration system helps detained 
stormwater and reduce the runoff to public storm drain.  See table 2. 

Based on the hydrology and LID study, the site drainage has adequate capacity 
handle the new flows generated due to the small net increase in the impervious 
area.  The stormwater runoff will be filtered and discharged into an Ecorain Tank 
system for infiltration; the overflow will discharge into existing public catch basin.  
The stormwater leaving the project site will be free from sediment and debris 
before entering the public storm drain.    

The new development is not located close to any river or lake environment which 
involves dredging, filling or other impacts either temporarily or permanently to 
waters of the US. Therefore, it is not necessary to obtain approval from Regional 
Water Quality Control Board Under Federal Clean Water Act (CWA) section 401 
or 404.   

 

4. DRAINAGE CHARACTERISTICS 

The proposed new development will create 53,143 sf of impervious surfaces and 
is calculated to be 81% of the total construction area (65,775 sf) in the post- 
development condition therefore requiring the entire site to be treated with 
structural BMPs. The remaining 19% is allocated as landscape areas.  When 
compared to the pre-development, which has 74% impervious and 26% pervious 
(undeveloped) area.  The post-construction has increased the impervious 
portion of the site. 

In the post development condition, the project will be divided into multiple sub-
areas where stormwater will sheet flow to near-by catch basins then gravity flow 
through the underground pipe to the infiltration basin (BMP-1) at southeast 
parking lot of level 1.   

The drainage pattern of the existing site drain from North to South toward street 
then into the public catch basin.  The on-site runoff of the new development is 
capture by roof drain and catch basin via underground pipe to infiltration BMP 
(Ecorain tank).  The overflow from Ecorain tank will then discharge to public 
catch basin at street. The infiltration BMPs reduce the amount of water leaving 
the site through existing city storm drains. The only storm water that could 
potentially leave the site will do so through overflow lines at the infiltration tank 
which have been sized for the 100-year storm event. 
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Table 1. Pre and Post Development Discharge Calculation 
 

TOTAL AREA 
AREA     

(ACRES) 

EXISTING 
FLOW RATE 
(QE) CFS 

PROPOSED 
FLOW RATE 
(QP) CFS 

RUNOFF 
FACTOR  

(C) 

EXISTING IMPERVIOUS  1.12  6.42  ‐  0.87 

PROPOSED IMPERVIOUS  1.22  ‐  6.99  0.87 

EXISTING PERVIOUS   0.39       

PROPOSED PERVIOUS  0.29       

TOTAL OF PROJECT  1.51       

   
RUNOFF 
AREA 

RUNOFF 
COEFFICIENT 

INTENSITY 
(IN/HR) 

AREA 
(ACRE) 

FREQUENCY 
STORM 

RUNOFF 
(CFS) 

EXISTING  0.87  6.59  1.12  100‐YR STORM  6.42 

PROPOSED  0.87  6.59  1.22  100‐YR STORM  6.99 

DETAINED          0.57 

RELEASED          6.42 

 

5. INFILTRATION BASIN 

The methods utilized to determine the potential run-off for a study area is based 
upon record information that has been collected by both the City of San Diego 
and the San Diego County Department of Public Works Flood Control Section. 

Information for this study has been obtained from The City of San Diego Storm 
Water Standards Manual (January 2016) for LID analysis and from The San Diego 
County Hydrology Manual (June 2003). 

A review of the soils map shows Hydrologic Soil Group D to be prevalent in the 
project area based on the San Diego County Hydrology Manual (Appendix A, 
June 2003).   

 
The Stormwater infiltration basin will store runoff into the underground Ecorain 
Tank until it gradually infiltrates into the soil.  The Ecorain tanks are underground 
modular structures designed to accept and hold rain and runoff water for infiltration 
into the groundwater table, detention for controlled release.  Both the 100-year 
design storm frequency, and 85th percentile rainfall event were adopted to 
calculate run-off flow rates for this project.  
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6. APPENDIX 
 

 Vicinity Maps 
 

 San Diego County 100-year 6-hour Isopluvial Map 
 

 Table 3-1: Runoff Coefficients for Urban Areas 
 

 Table 3-2: Max. Overland Flow Length and Initial Time of Concentration 
 

 Figure 3-1: Intensity-Duration Design Chart 
 

 Figure 3-3: Rational Formula – Overland Time of Flow Nomograph 
 

 Figure B.1-1: 85th Percentile 24-hour Isopluvial Map 

 County of San Diego Hydrology Manual Soil Hydrologic Groups 
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Note that the Initial Time of Concentration should be reflective of the general land-use at the

upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (LM)) of sheet flow to be used in

hydrology studies. Initial T; values based on average C values for the Land Use Element are

also included. These values can be used in planning and design applications as described

below. Exceptions may be approved by the Regulating Agency when submitted with a

detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (LM)
& INITIAL TIME OF CONCENTRATION (T,)

Element*

Natural

LDR

LDR

LDR

MDR

MDR

MDR

MDR
HDR

HDR

N. Corn

G. Corn

O.P./Com

Limited I.

General I.

DU/

Acre

1

2

2.9

4.3

7.3

10.9

14.5

24

43

.5%

LM

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

JL
13.2

12.2

11.3

10.7

10.2

9.2

8.7

8.2

6.7

5.3

5.3

4.7

4.2

4.2

3.7

1%

LM

70

70

70

70

70

65

65

65

65

65

60

60

60

60

60

JL
12.5

11.5

10.5

10.0

9.6

8.4

7.9

7.4

6.1

4.7

4.5

4.1

3.7

3.7

3.2

2%

LM

85

85

85

85

80

80

80

80

75

75

75

75

70

70

70

-D_

10.9

10.0

9.2

8.8

8.1

7.4

6.9

6.5

5.1

4.0

4.0

3.6

3.1

3.1

2.7

3%

LM

100

100

100

95

95

95

90

90

90

85

85

85

80

80

80

Jj_

10.3

9.5

8.8

8.1

7.8

7.0

6.4

6.0

4.9

3.8

3.8

3.4

2.9

2.9

2.6

5%

LM

100

100

100

100

100

100

100

100
95

95

95

90

90

90

90

J_
8.7

8.0

7.4

7.0

6.7

6.0

5.7

5.4

4.3

3.4

3.4

2.9

2.6

2.6

2.3

10%

LM

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

JL
6.9

6.4

5.8

5.6

5.3

4.8

4.5

4.3

3.5

2.7

2.7

2.4

2.2

2.2

1.9

* See Table 3-1 for more detailed description
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 1.00 ft

Discharge 0.84 ft³/s

Results

Normal Depth 0.28 ft

Flow Area 0.18 ft²

Wetted Perimeter 1.11 ft

Hydraulic Radius 0.16 ft

Top Width 0.89 ft

Critical Depth 0.38 ft

Percent Full 27.6 %

Critical Slope 0.00571 ft/ft

Velocity 4.75 ft/s

Velocity Head 0.35 ft

Specific Energy 0.63 ft

Froude Number 1.88

Maximum Discharge 5.42 ft³/s

Discharge Full 5.04 ft³/s

Slope Full 0.00056 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 27.64 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - A

8/18/2017 2:10:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.28 ft

Critical Depth 0.38 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00571 ft/ft

Worksheet for Circular Pipe - A

8/18/2017 2:10:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.47 ft³/s

Results

Normal Depth 0.28 ft

Flow Area 0.11 ft²

Wetted Perimeter 0.84 ft

Hydraulic Radius 0.13 ft

Top Width 0.50 ft

Critical Depth 0.35 ft

Percent Full 55.4 %

Critical Slope 0.01004 ft/ft

Velocity 4.21 ft/s

Velocity Head 0.28 ft

Specific Energy 0.55 ft

Froude Number 1.57

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00702 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 55.38 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - B

8/18/2017 2:10:53 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.28 ft

Critical Depth 0.35 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.01004 ft/ft

Worksheet for Circular Pipe - B

8/18/2017 2:10:53 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.37 ft³/s

Results

Normal Depth 0.24 ft

Flow Area 0.09 ft²

Wetted Perimeter 0.77 ft

Hydraulic Radius 0.12 ft

Top Width 0.50 ft

Critical Depth 0.31 ft

Percent Full 48.0 %

Critical Slope 0.00881 ft/ft

Velocity 3.97 ft/s

Velocity Head 0.25 ft

Specific Energy 0.49 ft

Froude Number 1.62

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00435 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.99 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - C

8/18/2017 2:11:13 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.24 ft

Critical Depth 0.31 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00881 ft/ft

Worksheet for Circular Pipe - C

8/18/2017 2:11:13 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.74 ft³/s

Results

Normal Depth 0.38 ft

Flow Area 0.16 ft²

Wetted Perimeter 1.06 ft

Hydraulic Radius 0.15 ft

Top Width 0.42 ft

Critical Depth 0.43 ft

Percent Full 76.5 %

Critical Slope 0.01603 ft/ft

Velocity 4.59 ft/s

Velocity Head 0.33 ft

Specific Energy 0.71 ft

Froude Number 1.31

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.01739 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 76.47 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - D

8/18/2017 2:11:35 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.38 ft

Critical Depth 0.43 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.01603 ft/ft

Worksheet for Circular Pipe - D

8/18/2017 2:11:35 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.10 ft³/s

Results

Normal Depth 0.12 ft

Flow Area 0.04 ft²

Wetted Perimeter 0.51 ft

Hydraulic Radius 0.07 ft

Top Width 0.43 ft

Critical Depth 0.16 ft

Percent Full 23.9 %

Critical Slope 0.00707 ft/ft

Velocity 2.77 ft/s

Velocity Head 0.12 ft

Specific Energy 0.24 ft

Froude Number 1.68

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00032 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 23.94 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - E1

8/18/2017 2:09:53 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.12 ft

Critical Depth 0.16 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00707 ft/ft

Worksheet for Circular Pipe - E1

8/18/2017 2:09:53 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.17 ft³/s

Results

Normal Depth 0.16 ft

Flow Area 0.05 ft²

Wetted Perimeter 0.60 ft

Hydraulic Radius 0.09 ft

Top Width 0.46 ft

Critical Depth 0.21 ft

Percent Full 31.5 %

Critical Slope 0.00728 ft/ft

Velocity 3.21 ft/s

Velocity Head 0.16 ft

Specific Energy 0.32 ft

Froude Number 1.68

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00092 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 31.47 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - E2

8/18/2017 2:12:38 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.16 ft

Critical Depth 0.21 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00728 ft/ft

Worksheet for Circular Pipe - E2

8/18/2017 2:12:38 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.40 ft

Discharge 0.05 ft³/s

Results

Normal Depth 0.09 ft

Flow Area 0.02 ft²

Wetted Perimeter 0.40 ft

Hydraulic Radius 0.05 ft

Top Width 0.34 ft

Critical Depth 0.12 ft

Percent Full 22.8 %

Critical Slope 0.00761 ft/ft

Velocity 2.32 ft/s

Velocity Head 0.08 ft

Specific Energy 0.17 ft

Froude Number 1.62

Maximum Discharge 0.47 ft³/s

Discharge Full 0.44 ft³/s

Slope Full 0.00026 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 22.77 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - E3

8/18/2017 2:17:42 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.09 ft

Critical Depth 0.12 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00761 ft/ft

Worksheet for Circular Pipe - E3

8/18/2017 2:17:42 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.16 ft³/s

Results

Normal Depth 0.15 ft

Flow Area 0.05 ft²

Wetted Perimeter 0.58 ft

Hydraulic Radius 0.09 ft

Top Width 0.46 ft

Critical Depth 0.20 ft

Percent Full 30.5 %

Critical Slope 0.00724 ft/ft

Velocity 3.16 ft/s

Velocity Head 0.16 ft

Specific Energy 0.31 ft

Froude Number 1.68

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00081 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 30.49 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - E4

8/21/2017 3:43:48 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.20 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00724 ft/ft

Worksheet for Circular Pipe - E4

8/21/2017 3:43:48 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.16 ft³/s

Results

Normal Depth 0.15 ft

Flow Area 0.05 ft²

Wetted Perimeter 0.58 ft

Hydraulic Radius 0.09 ft

Top Width 0.46 ft

Critical Depth 0.20 ft

Percent Full 30.5 %

Critical Slope 0.00724 ft/ft

Velocity 3.16 ft/s

Velocity Head 0.16 ft

Specific Energy 0.31 ft

Froude Number 1.68

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00081 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 30.49 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - E5

8/18/2017 2:19:40 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.20 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00724 ft/ft

Worksheet for Circular Pipe - E5

8/18/2017 2:19:40 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.78 ft³/s

Results

Normal Depth 0.40 ft

Flow Area 0.17 ft²

Wetted Perimeter 1.11 ft

Hydraulic Radius 0.15 ft

Top Width 0.40 ft

Critical Depth 0.44 ft

Percent Full 80.4 %

Critical Slope 0.01738 ft/ft

Velocity 4.61 ft/s

Velocity Head 0.33 ft

Specific Energy 0.73 ft

Froude Number 1.24

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.01933 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 80.44 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe F

8/21/2017 7:54:08 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.40 ft

Critical Depth 0.44 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.01738 ft/ft

Worksheet for Circular Pipe F

8/21/2017 7:54:08 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 1.00 ft

Discharge 0.47 ft³/s

Results

Normal Depth 0.21 ft

Flow Area 0.12 ft²

Wetted Perimeter 0.94 ft

Hydraulic Radius 0.12 ft

Top Width 0.81 ft

Critical Depth 0.28 ft

Percent Full 20.6 %

Critical Slope 0.00561 ft/ft

Velocity 4.02 ft/s

Velocity Head 0.25 ft

Specific Energy 0.46 ft

Froude Number 1.86

Maximum Discharge 5.42 ft³/s

Discharge Full 5.04 ft³/s

Slope Full 0.00017 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 20.64 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe G

8/18/2017 2:31:37 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.28 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00561 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.37 ft³/s

Results

Normal Depth 0.24 ft

Flow Area 0.09 ft²

Wetted Perimeter 0.77 ft

Hydraulic Radius 0.12 ft

Top Width 0.50 ft

Critical Depth 0.31 ft

Percent Full 48.0 %

Critical Slope 0.00881 ft/ft

Velocity 3.97 ft/s

Velocity Head 0.25 ft

Specific Energy 0.49 ft

Froude Number 1.62

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00435 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.99 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe H1
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.24 ft

Critical Depth 0.31 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00881 ft/ft

Worksheet for Circular Pipe H1
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.37 ft³/s

Results

Normal Depth 0.24 ft

Flow Area 0.09 ft²

Wetted Perimeter 0.77 ft

Hydraulic Radius 0.12 ft

Top Width 0.50 ft

Critical Depth 0.31 ft

Percent Full 48.0 %

Critical Slope 0.00881 ft/ft

Velocity 3.97 ft/s

Velocity Head 0.25 ft

Specific Energy 0.49 ft

Froude Number 1.62

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00435 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.99 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe H2
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.24 ft

Critical Depth 0.31 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00881 ft/ft

Worksheet for Circular Pipe H2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.37 ft³/s

Results

Normal Depth 0.24 ft

Flow Area 0.09 ft²

Wetted Perimeter 0.77 ft

Hydraulic Radius 0.12 ft

Top Width 0.50 ft

Critical Depth 0.31 ft

Percent Full 48.0 %

Critical Slope 0.00881 ft/ft

Velocity 3.97 ft/s

Velocity Head 0.25 ft

Specific Energy 0.49 ft

Froude Number 1.62

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00435 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 47.99 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe H3
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.24 ft

Critical Depth 0.31 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00881 ft/ft

Worksheet for Circular Pipe H3
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.67 ft

Discharge 0.95 ft³/s

Results

Normal Depth 0.35 ft

Flow Area 0.19 ft²

Wetted Perimeter 1.09 ft

Hydraulic Radius 0.17 ft

Top Width 0.67 ft

Critical Depth 0.46 ft

Percent Full 52.8 %

Critical Slope 0.00895 ft/ft

Velocity 5.03 ft/s

Velocity Head 0.39 ft

Specific Energy 0.75 ft

Froude Number 1.67

Maximum Discharge 1.86 ft³/s

Discharge Full 1.73 ft³/s

Slope Full 0.00602 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 52.84 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe I
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.35 ft

Critical Depth 0.46 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00895 ft/ft

Worksheet for Circular Pipe I
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.26 ft³/s

Results

Normal Depth 0.20 ft

Flow Area 0.07 ft²

Wetted Perimeter 0.68 ft

Hydraulic Radius 0.11 ft

Top Width 0.49 ft

Critical Depth 0.26 ft

Percent Full 39.4 %

Critical Slope 0.00783 ft/ft

Velocity 3.62 ft/s

Velocity Head 0.20 ft

Specific Energy 0.40 ft

Froude Number 1.67

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00215 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 39.35 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe J
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.20 ft

Critical Depth 0.26 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00783 ft/ft

Worksheet for Circular Pipe J
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.84 ft³/s

Results

Normal Depth 0.44 ft

Flow Area 0.18 ft²

Wetted Perimeter 1.23 ft

Hydraulic Radius 0.15 ft

Top Width 0.32 ft

Critical Depth 0.45 ft

Percent Full 88.7 %

Critical Slope 0.01968 ft/ft

Velocity 4.56 ft/s

Velocity Head 0.32 ft

Specific Energy 0.77 ft

Froude Number 1.06

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.02241 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 88.69 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe K
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.44 ft

Critical Depth 0.45 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.01968 ft/ft

Worksheet for Circular Pipe K
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02000 ft/ft

Diameter 0.50 ft

Discharge 0.16 ft³/s

Results

Normal Depth 0.15 ft

Flow Area 0.05 ft²

Wetted Perimeter 0.58 ft

Hydraulic Radius 0.09 ft

Top Width 0.46 ft

Critical Depth 0.20 ft

Percent Full 30.5 %

Critical Slope 0.00724 ft/ft

Velocity 3.16 ft/s

Velocity Head 0.16 ft

Specific Energy 0.31 ft

Froude Number 1.68

Maximum Discharge 0.85 ft³/s

Discharge Full 0.79 ft³/s

Slope Full 0.00081 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 30.49 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe L
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.20 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.00724 ft/ft

Worksheet for Circular Pipe L
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1. INTRODUCTION 

In accordance with your authorization, we have performed a geotechnical evaluation for the pro-

posed mixed use residential and commercial development to be constructed at 5556 to 

5592 University Avenue in San Diego, California (Figure 1). Our evaluation was performed in 

accordance with our proposal dated January 13, 2017. This report presents our findings, conclu-

sions, and geotechnical recommendations for the project. The objectives of this study were to 

assess the prevailing soil conditions at the site, evaluate the engineering properties of the soils 

encountered, and provide recommendations relative to the geotechnical aspects of the proposed 

project. This geotechnical evaluation included the review of a previous site geotechnical report 

(PEC, 2015), field exploration, infiltration testing, laboratory testing of representative samples, 

and engineering analyses of the data obtained.  

2. SCOPE OF SERVICES 

Our scope of services for this evaluation included the following: 

 Review of readily available published and in-house geotechnical literature, topographic 
maps, geologic maps, fault maps, stereoscopic aerial photographs, and the previous site ge-
otechnical report (PEC, 2015).  

 Review of preliminary and conceptual site plans prepared by the project architect. 

 Acquisition of a boring permit from the County of San Diego Department of Environmental 
Health (DEH). 

 Performance of a field reconnaissance to observe site conditions and to locate and mark the 
exploratory boring locations.  

 Performance of a site reconnaissance to the geologic features exposed in the slopes along the 
northern and western boundaries of the site. 

 Notification of Underground Service Alert (USA) to clear boring locations for the potential 
presence of underground utilities. 

 Performance of a subsurface exploration consisting of the drilling, logging, and sampling of 
four exploratory borings. Bulk and in-place soil samples were obtained at selected intervals 
from within the borings. The collected samples were transported to our in-house geotech-
nical laboratory for analysis. 
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 Performance of infiltration testing within two borings. 

 Performance of geotechnical laboratory testing on representative samples to evaluate soil 
characteristics and design parameters. 

 Compilation and analysis of the data obtained from our background review, subsurface ex-
ploration, and laboratory testing. 

 Preparation of this report presenting our findings, conclusions, and recommendations re-
garding the geotechnical design and construction aspects of the project. 

3. SITE AND PROJECT DESCRIPTION 

The site for the proposed mixed use development is located on the north side of University Ave-

nue approximately a ¼ mile east of its intersection with 54th Street in San Diego, California 

(Figure 1). The rectangular site consists of three parcels located at 5556 through 5592 University 

Avenue. The site is bounded by University Avenue to the south, a private driveway to the west, 

open space to the east, and landscaping associated with the adjacent private development to the 

north. The site coordinates are approximately 32.7481N latitude and -117.0758W longitude. 

Existing improvements includes several abandoned buildings and various concrete and asphalt 

concrete (AC) pavements. Topographically, the site generally has a downward gradient of ap-

proximately 6 percent to the south. In addition to this gradient, there are existing ascending cut 

slopes up to approximately 30 feet high along the northern and northwestern boundaries of the 

site. These slopes have inclinations that approach being near vertical and have experienced some 

erosion. Elevations at the site range from approximately 286 feet above mean sea level (MSL) at 

the south end of the site near University Avenue to approximately 340 feet above MSL at the 

north end of the site at the top of the south facing slope. 

Based on our review of conceptual plans provided by the project architect, we understand the 

project will involve the construction of four buildings. Two buildings are proposed for residen-

tial usage and will be up to four stories tall. The other two buildings are proposed for 

commercial use and will be on the order of two stories tall. To accommodate grade changes, 

several retaining walls will be constructed at the site, with some of the retaining walls being 

incorporated into the buildings. Grade changes at the site are anticipated to generate significant 
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amounts of export soil. Additionally, the steep slopes along the north and northwestern bounda-

ries will be regraded to flatter inclinations and retaining walls will be constructed in front of 

them. Further improvements are anticipated to include concrete and AC pavements, concrete 

flatwork, infiltration devices, underground utilities, and landscaping. 

4. SUBSURFACE EXPLORATION 

Our subsurface exploration was conducted on March 23 and 24, 2017, and consisted of the drilling, 

logging, and sampling of four small-diameter exploratory borings (B-1, B-2, IT-1, and IT-2). Borings 

B-1 and B-2 were drilled using a limited access drill rig equipped with hollow stem augers to depths 

up to approximately 31 feet. Borings IT-1 and IT-2 were manually excavated up to depths of approx-

imately 8 feet and were used for infiltration testing. Bulk and in-place soil samples were obtained 

from the borings at selected intervals. The samples were then transported to our in-house geotech-

nical laboratory for testing. The approximate locations of the exploratory borings are shown on 

Figures 2A and 2B. Boring logs are included in Appendix A. 

5. INFILTRATION TESTING 

On March 23, 2017, two exploratory borings (IT-1 and IT-2) were manually excavated to evalu-

ate the infiltration characteristics of the site. The borings were manually excavated to depths of 

up to approximately 3-1/3 feet and 8 feet. During excavation, the borings were logged and sam-

pled by Ninyo & Moore personnel. Logs of the borings are presented in Appendix A. Following 

excavation, infiltration tests were performed in the borings. The infiltration tests were performed 

in general accordance with County of San Diego BMP Design Manual (2016). Approximately 

2 inches of gravel was placed on the bottom of each prepared boring. Then, a 2-inch-diameter, 

perforated PVC pipe was installed in the boring and the annulus was then backfilled with pea 

gravel. As part of the test procedure, a presoak was performed to represent adverse conditions for 

infiltration. The presoak consisted of maintaining an approximately 1 foot column of water in 

each boring for approximately 4 hours. The water level was then allowed to drop overnight. Infil-

tration testing was performed on March 24, 2017 in the presoaked borings. The borings were 

filled with approximately 6 inches of water and measurements of the water depth were generally 
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recorded every 30 minutes until consistent measurements were obtained. The borings were re-

filled as needed to maintain the water level until the infiltration rate stabilized.  

Infiltration rates were then calculated using the Porchet method. Adjusted infiltration test results 

ranged between <0.01 and 1.08 inches per hour (in/hr). Infiltration test measurements and calcu-

lations are included are included in Appendix B, and the results are summarized in Table 1 below. 

Table 1 – Infiltration Test Results Summary 

Infiltration Test 
(depth) 

Soil Description at Test Depth 
(Geologic Unit) 

Infiltration Rate 
in/hr 

IT-1 (8.2 feet) Silty SANDSTONE (Mission Valley Formation) 1.08 

IT-2 (3.3 feet) Sandy CLAY (Fill) < 0.01 

6. LABORATORY TESTING 

Geotechnical laboratory testing was performed on representative soil samples to evaluate in-situ 

moisture content and dry density, shear strength, expansion index, soil corrosivity, and R-value. 

The results of the in-situ moisture content and dry density tests are presented on the boring logs in 

Appendix A. The results of the other laboratory tests are presented in Appendix C. 

7. GEOLOGY AND SUBSURFACE CONDITIONS 

The following sections provide information regarding the geologic conditions relative to the 

project site. 

7.1. Regional Geologic Conditions 

The project area is situated in the coastal foothill section of the Peninsular Ranges Geomorphic 

Province. This geomorphic province encompasses an area that extends approximately 900 miles 

from the Transverse Ranges and the Los Angeles Basin south to the southern tip of Baja Califor-

nia (Norris and Webb, 1990; Harden, 2004). The province varies in width from approximately 

30 to 100 miles. In general, the province consists of rugged mountains underlain by Jurassic 

metavolcanic and metasedimentary rocks, and Cretaceous igneous rocks of the southern Cali-
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fornia batholith. The portion of the province in western San Diego County that includes the 

project area consists generally of uplifted and dissected coastal plain underlain by Ter-

tiary-age sedimentary rocks (Figure 3). 

The Peninsular Ranges Province is traversed by a group of sub-parallel faults and fault 

zones trending roughly northwest. Several of these faults are considered active faults. The 

Elsinore, San Jacinto, and San Andreas faults are active fault systems located northeast of 

the project area and the Coronado Bank, San Diego Trough, San Clemente, and Rose Can-

yon faults are active faults located west of the project area (Figure 4). Major tectonic activity 

associated with these and other faults within this regional tectonic framework consists pri-

marily of right-lateral, strike-slip movement. The Rose Canyon Fault Zone, the nearest 

active fault system, has been mapped approximately 6 miles west of the project site (Fig-

ure 4). Additionally, the La Nacion Fault system has been mapped approximately 900 feet 

west of the site per the City of San Diego Safety Element (2008). However, the La Nacion 

Fault is not considered an active fault by the State of California.  

7.2. Subsurface Conditions 

The geology of the site vicinity is shown on Figure 3. Geologic units encountered during our 

background review and subsurface exploration included fill and materials of the Mission val-

ley Formation (Kennedy and Tan, 2008). Generalized descriptions of the earth units 

encountered during our field reconnaissance and subsurface exploration are provided in the 

subsequent sections. Additional descriptions of the subsurface units are provided on the boring 

logs in Appendix A. Geologic cross sections for the project are presented on Figures 5 and 6. 

7.2.1. Fill 

Fill materials were encountered in our exploratory borings IT-1 and IT-2 at the ground 

surface or underlying the pavements and extending to depths up to approximately 7 feet. 

As encountered, these materials generally consisted of brown, moist, stiff to hard, sandy 

clay with gravel and cobbles. The previous geotechnical report (PEC, 2015) encoun-

tered fill materials to depths of approximately 1 to 3 feet that generally consisted of 
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brown, loose to medium dense, dry to moist, sandy silt with gravel. Deeper fills may be 

present at the site. Documentation of the placement and compaction of existing fill was 

not available for our review. 

Laboratory testing presented in Appendix C indicates that the existing fill soils possess a 

medium to high potential for expansion and are considered corrosive to ferrous metals. 

7.2.2. Mission Valley Formation 

Materials mapped as the Mission Valley Formation (Kennedy and Tan, 2008) were en-

countered at the surface, beneath pavements, or underlying the fill materials in our 

borings B-1, B-2, and IT-1. As encountered, the materials generally consisted of varying 

shades of brown and gray, moist, moderately to strongly cemented, silty sandstone and 

well indurated, sandy siltstone. The previous geotechnical report (PEC, 2015) also en-

countered materials mapped as the Mission Valley Formation either at the ground 

surface or underlying the fill materials. These materials generally consisted of gray, 

damp to moist, sandstone.  

During our site reconnaissance, we performed geologic mapping of the exposed cut 

slopes along the northern and western boundaries of the project site. Based on the ex-

posures, it was observed that the bedding within the Mission Valley Formation was 

dipping approximately 2 to 4 degrees to the south. 

7.3. Groundwater 

Groundwater was not encountered in our explorations at the time of drilling. Based on re-

view of monitoring well data in the site vicinity using the Geotracker website (2017), 

groundwater has been encountered at elevations ranging from approximately 276 to 280 feet 

above MSL (Morgan & Associates, 2008 and Murex Environmental, 2011). Specifically, the 

groundwater elevation was measured at approximately 280 feet above MSL at the northeast-

ern portion of the site and approximately 276 feet above MSL at the southwestern portion of 

the site. Fluctuations in the groundwater level may occur due to variations in ground surface 
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topography, subsurface geologic conditions and structure, rainfall, irrigation, and other fac-

tors not evident at the time of our subsurface evaluation. Additionally, perched water 

conditions may be encountered in such areas as existing utility trenches. 

8. GEOLOGIC HAZARDS 

In general, hazards associated with faulting and seismic activity include strong ground motion, 

ground surface rupture, and liquefaction. These considerations and other potential geologic haz-

ards such as tsunamis and landsliding are discussed in the following sections. 

8.1. Faulting and Seismicity 

Based on our review of the referenced geologic map (Kennedy and Tan, 2008) and stereo-

scopic aerial photographs, as well as on our geologic field mapping, the subject site is not 

underlain by known active or potentially active faults (i.e., faults that exhibit evidence of 

ground displacement in the last 11,000 years and 2,000,000 years, respectively). Like the 

majority of southern California, the site is located in a seismically active area and the potential 

for strong ground motion is considered significant during the design life of the proposed struc-

tures. The nearest known active fault, the Rose Canyon fault is located approximately 6 miles 

west of the site. Additionally, the La Nacion Fault system has been mapped approximately 

900 feet west of the site per the City of San Diego Safety Element (2008). However, the 

La Nacion Fault is not considered an active fault by the State of California.  

8.1.1. Strong Ground Motion 

The 2016 California Building Code (CBC) specifies that the Risk-Targeted, Maximum 

Considered Earthquake (MCER) ground motion response accelerations be used to 

evaluate seismic loads for design of buildings and other structures. The MCER ground 

motion response accelerations are based on the spectral response accelerations for 

5 percent damping in the direction of maximum horizontal response and incorporate a 

target risk for structural collapse equivalent to 1 percent in 50 years with deterministic 

limits for near-source effects. The horizontal peak ground acceleration (PGA) that 
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corresponds to the MCER for the site was calculated as 0.39g using the United States 

Geological Survey (USGS, 2017) seismic design tool (web-based).  

The 2016 CBC specifies that the potential for liquefaction and soil strength loss be evaluat-

ed, where applicable, for the Maximum Considered Earthquake Geometric Mean (MCEG) 

peak ground acceleration with adjustment for site class effects in accordance with the 

American Society of Civil Engineers (ASCE) 7-10 Standard. The MCEG peak ground ac-

celeration is based on the geometric mean peak ground acceleration with a 2 percent 

probability of exceedance in 50 years. The MCEG peak ground acceleration with adjust-

ment for site class effects (PGAM) was calculated as 0.393g using the USGS (USGS, 2017) 

seismic design tool that yielded a mapped MCEG peak ground acceleration of 0.389g for 

the site and a site coefficient (FPGA) of 1.011 for Site Class C.  

8.1.2. Ground Surface Rupture 

Ground surface rupture due to active faulting is not considered likely in the project area 

due to the absence of any known active faults underlying the site. However, lurching or 

cracking of the ground surface as a result of nearby seismic events is possible. 

8.1.3. Liquefaction and Seismically Induced Settlement 

Liquefaction of cohesionless soils can be caused by strong vibratory motion due to 

earthquakes. Research and historical data indicate that loose granular soils and non-

plastic silts that are saturated by a relatively shallow groundwater table are susceptible 

to liquefaction. Based on the relatively dense nature of the underlying earth materials, it 

is our opinion that the potential for liquefaction and seismically induced settlement to 

occur at the site is not a design consideration. 

8.2. Tsunamis 

Tsunamis are long wavelength seismic sea waves (long compared to the ocean depth) gener-

ated by sudden movements of the ocean bottom during submarine earthquakes, landslides, 

or volcanic activity. Seiches are similar oscillating waves on inland or enclosed bodies of 
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water. Based on the inland location and elevation of the site, the potential for a tsunami or 

seiche to affect the site is not a design consideration. 

8.3. Flood Hazards 

Based on review of a Federal Emergency Management Agency (FEMA) Flood Insurance Rate 

Map (FIRM) (FEMA, 2012), the site is mapped in an area labeled as “Other Areas: Zone X: Ar-

eas determined to be outside the 0.2% annual chance floodplain” that means the site is lying 

outside of mapped 100- and 500-year flood zones. Based on this review, the potential for flood-

ing of the site is considered low. 

8.4. Landsliding 

Based on our review of referenced geologic maps, literature, topographic maps, and stereo-

scopic aerial photographs, no landslides or indications of deep-seated landsliding are known 

to underlie the project site. Although the bedding of the Mission Valley Formation does pos-

sess a slight inclination of approximately 2 to 4 degrees to the south, the potential for 

significant large-scale slope instability of the south facing slope and the site is not a design 

consideration. 

8.5. City of San Diego Seismic Safety Study 

As part of our evaluation, we have reviewed the 2008 City of San Diego Seismic Safety 

Study (Figure 7). The site is located in Category 53 (considered an area of “Level or sloping 

terrain, unfavorable geologic structure, low to moderate risk”, as indicated on Figure 7.  

Additionally, the La Nacion Fault system has been mapped approximately 900 feet west of 

the site per the City of San Diego Safety Element (2008). However, the La Nacion Fault is 

not considered an active fault by the State of California. 
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9. CONCLUSIONS 

Based on our review of the referenced background data, subsurface exploration, and laboratory 

testing, it is our opinion that construction of the proposed improvements is feasible from a ge-

otechnical standpoint provided the recommendations presented in this report are incorporated 

into the design and construction of the project. In general, the following conclusions were made: 

 The project site is underlain by fill and materials of the Mission Valley Formation.  

 The existing fills are considered unsuitable for support of structures and compacted fills in their 
current condition. Recommendations for remedial grading of the existing fill materials are pre-
sented in the following sections. 

 Competent materials of the Mission Valley Formation are considered suitable for support of new 
structures and compacted fills. 

 Soils derived from the existing on-site fills are anticipated to generate clayey soils that possess 
a medium to high potential for expansion. These clayey soils possess a medium to very high 
potential for expansion are not suitable for reuse in compacted fills within the building pads, 
behind retaining walls, or beneath concrete sidewalks. Due to the anticipated export of site 
soils, the expansive soils should be selectively graded and removed from the site.  

 Soils derived from excavations into the Mission Valley Formation are generally considered 
suitable for reuse as compacted fill. 

 Difficult drilling conditions were encountered during the excavation of our borings. Due to 
the potential presence of strongly cemented zones or concretions within the Mission Valley 
Formation, the contractor should anticipate encountering difficult excavating or drilling 
conditions that may require heavy ripping or coring. 

 Groundwater was not encountered in borings at the time of drilling. Based on review of 
monitoring well data in the site vicinity using the Geotracker website (2017), groundwater 
has been encountered at elevations ranging from approximately 276 to 280 feet above MSL 
(Morgan & Associates, 2008 and Murex Environmental, 2011).  

 The active Rose Canyon fault is located approximately 6 miles west of the site. Accordingly, the 
potential for relatively strong seismic ground motions should be considered in the project design. 

 Based on the results of our soil corrosivity tests presented in Appendix C, we consider the 
site soils to be corrosive, specifically to ferrous metals.  
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10. RECOMMENDATIONS 

Based on our understanding of the project, the following recommendations are provided for the 

proposed design and construction of the new mixed-use buildings and the associated site im-

provements. The proposed site improvements should be constructed in accordance with the re-

requirements of the applicable governing agencies. 

10.1. Earthwork 

In general, earthwork should be performed in accordance with the recommendations pre-

sented in this report. Ninyo & Moore should be contacted for questions regarding the 

recommendations or guidelines presented herein.  

10.1.1. Site Preparation 

Site preparation should begin with the removal of existing foundations, other structures 

and improvements, vegetation, utility lines, asphalt, concrete, and other deleterious de-

bris from areas to be graded. Tree stumps and roots should be removed to such a depth 

that organic material is generally not present. Clearing and grubbing should extend to 

the outside of the proposed excavation and fill areas. The debris and unsuitable material 

generated during clearing and grubbing should be removed from areas to be graded and 

disposed of at a legal dumpsite away from the project area. 

10.1.2. Remedial Grading of Existing Fills 

We recommend that the existing fills at the site, if not removed during grading, be over-

excavated down to competent materials of the Mission Valley Formation. Fill depths at 

the site varied from approximately 0 feet at borings B-1 and B-2 up to approximately 

7 feet within boring IT-1. However, deeper fills may be present at the site. The extent and 

depths of removals and overexcavations should be evaluated by the geotechnical consult-

ant’s representative in the field based on the materials exposed. The resultant 

overexcavation surface should be scarified to a depth of approximately 8 inches, moisture 

conditioned and recompacted to a relative compaction of 90 percent as evaluated by the 

ASTM International (ASTM) Test Method D 1557 prior to placing new fill.  

 

 

 



University Avenue, Mixed Use Residential/Commercial May 11, 2017 
San Diego, California Project No. 108335001 
 

108335001 R.doc 12

10.1.3. Temporary Excavations 

For temporary excavations, we recommend that the following Occupational Safety and 

Health Administration (OSHA) soil classifications be used: 

Fill Type C 
Mission Valley Formation Type A 

Upon making the excavations, the soil classifications and excavation performance should 

be evaluated in the field by the geotechnical consultant in accordance with the OSHA 

regulations. Temporary excavations should be constructed in accordance with OSHA rec-

ommendations. For trench or other excavations, OSHA requirements regarding personnel 

safety should be met using appropriate shoring (including trench boxes) or by laying back 

the slopes to no steeper than 1½:1 (horizontal to vertical) in fill and ¾:1 in the Mission 

Valley Formation. Temporary excavations that encounter seepage may be shored or stabi-

lized by placing sandbags or gravel along the base of the seepage zone. Excavations 

encountering seepage should be evaluated on a case-by-case basis. On-site safety of per-

sonnel is the responsibility of the contractor. 

10.1.4. Excavation Characteristics 

The results of our field exploration program indicate that the project site, as presently 

proposed, is underlain by fill and materials of the Mission Valley Formation. As noted 

earlier, very difficult drilling conditions were encountered during the drilling of our bor-

ings. Excavations that extend into the Mission Valley Formation should anticipate 

difficult excavating conditions due to concretions, cobbles, conglomerate, or strongly 

cemented zones that may require heavy ripping or coring.  

10.1.5. Materials for Fill and Backfill 

Materials for fill may be obtained from on-site excavations or may be import materials. Fill 

soils should possess an organic content of less than approximately 3 percent by volume (or 

1 percent by weight). In general, fill material should not contain rocks or lumps over approx-

imately 3 inches in diameter, and not more than approximately 30 percent larger than ¾ inch. 
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Soils derived from the existing site fills are anticipated to generate clayey soils that pos-

sess a medium to high potential for expansion and should be exported, where feasible. 

Clayey soils that possess a medium to very high potential for expansion are not suitable 

for reuse in compacted fills within the building pads, behind retaining walls, or beneath 

concrete sidewalks. Soils derived from excavations into the Mission Valley Formation 

are generally considered suitable for reuse as compacted fill. 

Imported fill materials, if needed, should generally be granular soils with very low to 

low expansion potential (i.e., an expansion index of 50 or less as evaluated by ASTM 

D 4829). Imported fill material should also be tested for corrosive potential and exhibit 

an resistivity value greater than 1,000 ohm-centimeters, a chloride content of less than 

500 parts per million (ppm), a sulfate content of less than 1,000 ppm and pH greater 

than 5.5. The contractor should be responsible for the uniformity of import material 

brought to the site. Imported fill material should not contain rocks or lumps over ap-

proximately 3 inches in diameter, and not more than approximately 30 percent larger 

than ¾ inch. We recommend that materials proposed for use as import fills be evaluated 

from a contractor’s stockpile rather than in place materials. 

10.1.6. Reuse of AC and Concrete Materials in Fill 

We understand that there is consideration to reusing AC and concrete materials generat-

ed by on-site demolition within the engineered fills. AC and concrete materials to be 

reused in engineered fills should not have painted, stained, or coated surfaces, contain 

rebar or other metal reinforcement, vegetation, or other debris. The concrete and asphalt 

should be crushed to sizes of 3 inches or less. Crushed AC and concrete materials to be 

reused, should be stockpiled and blended with soil prior to placement. The mixture of 

crushed AC and concrete materials with soils should be blended and processed to meet 

the requirements of the “Materials for Fill” section of this report. Placement and com-

paction of these blended materials should be performed in accordance with the 

“Compacted Fill” section of this report. Additionally, the crushed AC materials should 

not be used beneath buildings. Furthermore, the crushed AC and concrete materials 
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should not be used within 5 feet of finish grades for slope faces, beneath permeable 

pavements, or as retaining wall backfill. The use of these materials in vegetated areas 

should be done at the discretion of the landscape architect. 

10.1.7. Compacted Fill 

Prior to placement of compacted fill, the contractor should request an evaluation of the 

exposed ground surface by Ninyo & Moore. The evaluation of compaction by the ge-

otechnical consultant should not be considered to preclude any requirements for 

observation or approval by governing agencies. It is the contractor's responsibility to 

notify this office and the appropriate governing agency when project areas are ready for 

observation, and to provide reasonable time for that review. 

Fill materials should be moisture conditioned to generally above the laboratory opti-

mum moisture content prior to placement. The optimum moisture content will vary with 

material type and other factors. Moisture conditioning of fill soils should be generally 

consistent within the soil mass. 

Prior to placement of additional compacted fill material following a delay in the grading 

operations, the exposed surface of previously compacted fill should be prepared to receive 

fill. Preparation may include scarification, moisture conditioning, and recompaction. 

Compacted fill should be placed in horizontal lifts of approximately 8 inches in loose 

thickness. Prior to compaction, each lift should be watered or dried as needed to achieve a 

moisture content generally above the laboratory optimum, mixed, and then compacted by 

mechanical methods, to a relative compaction of 90 percent as evaluated by ASTM D 

1557. The upper 12 inches of subgrade soils beneath vehicular pavements should be com-

pacted to a relative compaction of 95 percent as evaluated by ASTM D 1557. The 

aggregate base materials beneath vehicular pavements should also be compacted to a rela-

tive compaction of 95 percent as evaluated by ASTM D 1557. Successive lifts should be 

treated in a like manner until the desired finished grades are achieved. 
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10.1.8. Slopes 

We anticipate that new cut and fill slopes will be constructed for the project. Unless other-

wise recommended by our offices and approved by the regulating agencies, permanent 

cut and fill slopes should not be steeper than 2:1 (horizontal to vertical). Buildings, 

structures, and improvements should be set back from the top of slopes in accordance 

with the 2016 CBC. We recommend buildings and structures be set back 20 feet or more 

from the top of slopes. 

Compaction of the face of fill slopes should be performed by backrolling at intervals of 

4 feet or less in vertical slope height, or as dictated by the capability of the available 

equipment, whichever is less. Fill slopes should be overbuilt and cut back to finish 

grades. The placement, moisture conditioning, and compaction of fill slope materials 

should be done in accordance with the recommendations presented herein. 

Site runoff should not be permitted to flow over the tops of slopes. Positive drainage 

should be established away from the top of slopes. This may be accomplished by utiliz-

ing brow ditches placed at the top of slopes to divert surface runoff away from the slope 

face where drainage devices are not otherwise available. 

The on-site soils are susceptible to erosion. The project plans and specifications should con-

tain design features and construction requirements to mitigate erosion of soils or contain a 

maintenance program to redress erosion features as they develop on a periodic basis. 

10.1.9. Pipe Bedding and Modulus of Soil Reaction (E') 

It is our recommendation that the new pipeline (pipes), where constructed in open exca-

vations, be supported on 6 or more inches of granular bedding material. Granular pipe 

bedding should be provided to distribute vertical loads around the pipe. Bedding mate-

rial and compaction requirements should be in accordance with this report. Pipe 

bedding typically consists of graded aggregate with a coefficient of uniformity of three 

or more. The pipe bedding should conform to the specifications presented for pipe zone 

backfill materials. 
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Pipe bedding and pipe zone backfill should have a Sand Equivalent of 30 or more, and 

be placed around the sides and the crown of the pipe. In addition, the pipe zone backfill 

should extend 1 foot or more above the crown of the pipe. If open-graded gravel is used 

as pipe zone backfill, we recommend that the pipe bedding and pipe zone materials be 

wrapped in a non-woven geotextile fabric. 

The modulus of soil reaction (E') is used to characterize the stiffness of soil backfill 

placed at the sides of buried flexible pipes for the purpose of evaluating deflection caused 

by the weight of the backfill over the pipe (Hartley and Duncan, 1987). A soil reaction 

modulus of 1,200 pounds per square inch (psi) may be used for design provided that 

granular bedding material is placed adjacent to the pipe, as recommended in this report. 

10.1.10. Utility Trench Zone Backfill 

Trench zone backfill should generally be free of rocks or hard lumps of material in ex-

cess of 3 inches in diameter. Rocks or hard lumps larger than about 3 inches in diameter 

should be broken into smaller pieces or should be removed from the site. On-site trench 

excavations may generate cobbles larger than 3 inches in diameter. Oversize materials 

should be separated from material to be used as trench backfill. Moisture conditioning 

(including drying and/or mixing) of existing on-site materials is anticipated if reused as 

trench backfill. Additionally, soils that possess a medium to high potential for expansion 

should not be used in trench zone backfill beneath buildings, beneath concrete side-

walks, or within retaining wall backfills. 

10.2. Seismic Design Considerations 

Design of the proposed improvements should be performed in accordance with the require-

ments of governing jurisdictions and applicable building codes. Table 2 presents the seismic 

design parameters for the sites in accordance with the CBC (2016) guidelines and adjusted 

MCER spectral response acceleration parameters (USGS, 2017). 
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Table 2 – 2016 California Building Code Seismic Design Criteria 
Factors Values 

Site Class C 
Site Coefficient, Fa 1.018 
Site Coefficient, Fv 1.436 
Mapped Spectral Response Acceleration at 0.2-second Period, Ss 0.955g 
Mapped Spectral Response Acceleration at 1.0-second Period, S1 0.364g 
Spectral Response Acceleration at 0.2-second Period Adjusted for Site Class, SMS 0.972g 
Spectral Response Acceleration at 1.0-second Period Adjusted for Site Class, SM1 0.523g 
Design Spectral Response Acceleration at 0.2-second Period, SDS 0.648g 
Design Spectral Response Acceleration at 1.0-second Period, SD1 0.349g 

10.3. Foundations 

The proposed residential and commercial buildings may be supported on shallow, spread, or 

continuous footings bearing entirely on competent materials of the Mission Valley For-

mation. Foundations should be designed in accordance with structural considerations and the 

following recommendations. In addition, requirements of the appropriate governing jurisdic-

tions and applicable building codes should be considered in the design of the structures. 

10.3.1. Shallow Foundations 

Shallow, spread, or continuous footings bearing entirely on competent materials of the 

Mission Valley Formation may be designed using an allowable bearing capacity of 

4,000 pounds per square foot (psf) based on the embedment depths described below. 

These allowable bearing capacities may be increased by one-third when considering 

loads of short duration such as wind or seismic forces. Shallow, spread, or continuous 

footings should be embedded 36 inches below finished building pad subgrade elevation 

and should have a width of 24 inches or more. From a geotechnical standpoint, footings 

should be reinforced with three No. 5 reinforcing bars at the top and bottom. The foot-

ing reinforcing should be designed by the project structural engineer. 

If required by the topography of the site or due to fill thickness, portions of the building 

foundations may need to be deepened to bear on the Mission Valley Formation. As an 

alternative method to stepping down and deepening the footings, the deepened portions of 

the foundation excavations more than 36 inches below finished pad subgrade elevation 
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may be backfilled with controlled low-strength material (CLSM) to the bottom elevation 

of the concrete footing. For this alternative, footings may bear on a controlled low 

strength material (CLSM) backfill with a compressive strength of 150 pounds per 

square inch (psi) according to “Greenbook,” Section 201-6 specifications. CLSM back-

fill should extend down to Normal Heights Mudstone. 

10.3.2. Shallow Foundation Lateral Earth Pressures 

For resistance of footings to lateral loads, we recommend an allowable passive pressure of 

400 psf per foot of depth be used with a value of up to 4,000 psf. This value assumes that 

the ground is horizontal for a distance of 10 feet, or three times the height generating the 

passive pressure, whichever is greater. We recommend that the upper 1 foot of soil not pro-

tected by pavement or a concrete slab be neglected when calculating passive resistance. 

For frictional resistance to lateral loads, we recommend a coefficient of friction of 0.35 

be used between soil and concrete. The passive resistance values may be increased by 

one-third when considering loads of short duration such as wind or seismic forces. 

10.3.3. Static Settlement 

We estimate that the proposed apartment building, designed and constructed as recommended 

herein, will undergo total settlements of less than approximately ¾ inch. Differential 

settlement on the order of ½ inch over a horizontal span of 40 feet should be expected. 

10.4. Interior Building Slabs-on-Grade 

We recommend that conventional, interior building slab-on-grade floors, underlain by com-

pacted fill materials of generally very low to low expansion potential, be 5 inches in 

thickness and be reinforced with No. 4 reinforcing bars spaced 12 inches on center each 

way. The reinforcing bars should be placed near the middle of the slab height. As a means to 

help reduce shrinkage cracks, we recommend that the slabs be provided with crack control 

joints at intervals of approximately 12 feet each way. The slab reinforcement and expansion 

joint spacing should be designed by the project structural engineer. 
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If moisture sensitive floor coverings are to be used, we recommend that slabs be underlain 

by a vapor retarder and capillary break system consisting of a 10-mil polyethylene (or 

equivalent) membrane placed over 4 inches of medium to coarse, clean sand or pea gravel. 

10.5. Retaining Walls 

We understand that several retaining walls will be used as part of the project. Retaining 

walls will be constructed along the north, west, and east property lines along with various 

other site retaining walls. Additionally, some site retaining walls will be incorporated into 

the contraction of the buildings. For this project, recommendations for various types of re-

taining walls, including standard (concrete and masonry), soldier beam and lagging, and 

segmental block (geogrid) walls have been considered. The following sections provide rec-

ommendations for the various types of retaining walls considered. 

10.5.1. Standard Retaining Walls 

For the purpose of this report, cast-in-place and masonry retaining walls supported on 

shallow, continuous foundations are considered to be standard retaining walls. Due to 

site constraints, standard retaining walls are not considered suitable for use along the 

northern and western property lines. 

Standard retaining walls may be supported on a continuous footing wholly bearing on 

competent materials of the Mission Valley Formation. Allowable bearing capacities of 

4,000 psf may be used for the design of retaining wall foundations. The allowable bearing 

capacity may be increased by one-third when considering loads of short duration, such as 

wind or seismic forces. Note, for standard retaining walls that are incorporated or tied into 

the proposed materials, we recommend that the wall foundations bear on competent mate-

rials of the Mission Valley Formation, similar to those recommended for building 

foundations and not on compacted fills. 
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For the design of a yielding standard retaining wall that is not restrained against move-

ment by rigid corners or structural connections, lateral pressures are presented on 

Figure 8. Restrained walls (non-yielding) may be designed for lateral pressures presented 

on Figure 9. These pressures assume low-expansive backfill and free draining conditions. 

Measures should be taken to reduce the potential for build-up of moisture behind the re-

taining walls. A drain should be provided behind the retaining wall as shown on 

Figure 10. The drain should be connected to an appropriate outlet. 

10.5.2. Permanent Soldier Beam and Lagging Walls 

Due to space constraints, we recommend that the retaining walls to be constructed on 

the northern and western property lines consist of permanent soldier beam and lagging 

walls. For the design of a permanent soldier pile wall, the wall may consist of steel H-

piles installed in drilled holes with a reinforced shotcrete façade or lagging placed be-

tween the soldier piles. The design and construction of the permanent soldier pile wall 

should be in accordance with the following recommendations. 

The construction sequence of the wall should be such that the soldier piles are installed 

prior to the start of the partial removal of the slope. We recommend that the steel H-piles 

be placed within pre-drilled holes. Once the steel H-piles are placed within the pre-drilled 

holes, we recommend that concrete be placed within the embedment zone. The annular 

space above the concrete embedment may be filled with an excavatable slurry. Once the 

concrete and slurry are allowed to cure, excavation of the existing slope in front of the 

shafts may begin. Thus, the drilled shafts will provide temporary stability of cuts during 

construction and will act as shoring elements. 

The permanent soldier pile wall should be designed for a static safety factor of 1.5 and 

the lateral deformation of the ground surface should be controlled by structural design 

in order to reduce the potential for damage to the adjacent structures. The wall should 

be designed to support surcharge loads of any adjacent structures (if present), in addi-
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tion to the earth pressures exerted by the retained soils as presented on Figure 11. The 

key design parameters and considerations for the soldier piles are as follows: 

 The drilled shafts should be 24 inches or more in diameter. The embedment depths 
and spacing of the shafts should be evaluated by the project structural engineer 
based on the estimated total service (dead and live) and lateral loads. The shafts 
should be installed at a center-to-center spacing of three diameters or more. 

 The drilled shafts should be designed to resist lateral earth pressures linearly in-
creasing at the rates presented on Figure 11. In calculating the total lateral load 
acting on a given shaft, the spacing between adjacent shafts should be considered 
as the wall span length. For example, for a shaft center-to-center spacing of 8 feet, a 
wall span length of 8 feet should be considered in design. The drilled shafts should 
be designed assuming a free-head condition (i.e., unrestrained at the top), and the 
allowable head deflection should not exceed ¼ inch. 

 A passive earth pressure linearly increasing at the rate presented on Figure 11 may 
be used to evaluate the lateral resistance for drilled shafts. For evaluation of lateral 
deflection of the drilled shaft, a subgrade modulus of 350 pounds per cubic 
inch (pci) may be considered. 

 The soldier piles may be designed with a soil arching three times the diameter of the 
pile itself. 

 We recommend concrete be placed by tremie method to mitigate the potential for 
aggregate and cement segregation during concrete placement. 

 Pre-drilling operations should be observed by Ninyo & Moore to confirm the em-
bedment depths designed by the project structural engineer. The drilled holes 
should be cleared of loose soil and/or construction debris prior to placing concrete. 
Steel H-piles and concrete should be placed the same day the holes are drilled. 

The wall details should be included in the project plans. The project plans should be 

signed and stamped by a professional engineer registered in the state of California. 

Ninyo & Moore should be given the opportunity to review the project plans to check for 

compliance with design and construction recommendations presented herein. 
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10.5.3. Segmental Block Retaining Walls 

Due to site constraints, segmental block retaining walls are not considered suitable for 

use along the northern and western property lines. Segmental block retaining walls con-

sist of stackable concrete facing blocks combined with geogrid reinforcing elements 

embedded in the soil backfill.  

Segmental block retaining walls may be designed using the soil parameters presented in 

Table 3 below, provided the backfill (reinforced soil) materials are generally granular, 

with 100 percent passing the 1-inch sieve, no more that 35 percent passing the No. 200 

sieve, possess an expansion index less than 50, and have a plasticity index (PI) of 20 or 

less. The following parameters are based on the assumption that materials derived from 

on-site excavations in the Mission Valley Formation will be reused as reinforced soil 

behind the segmental block retaining wall. The existing on-site fill materials that are 

clayey and possess a medium to high potential for expansion are not suitable for reuse 

as reinforced soil backfill. 

Table 3 – Segmental Retaining Wall Design Parameters 

Wall Zone 
Cohesion 

(psf) 
Friction Angle 

(deg.) 
Unit Weight 

(psf) 

Reinforced Soil 0 30 120 
Retained Soil 200 30 120 
Foundation Soil 200 30 120 

10.6. Exterior Pedestrian Concrete Flatwork 

Exterior concrete flatwork (sidewalks) should be 4 inches in thickness and should be rein-

forced with No. 3 reinforcing bars placed at 18 inches on-center both ways. This assumes 

that the sidewalks are underlain by materials that possess a very low to low expansion index. 

No vapor retarder is needed for exterior concrete flatwork. To reduce the potential manifes-

tation of distress to exterior concrete flatwork due to movement of the underlying soil, we 

recommend that such flatwork be installed with crack-control joints at appropriate spacing 

as designed by the project engineer. The subgrade soils should be scarified to a depth of 
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8 inches, moisture conditioned to generally above the laboratory optimum moisture content, 

and compacted to a relative compaction of 90 percent as evaluated by ASTM D 1557. Posi-

tive drainage should be established and maintained adjacent to flatwork. 

10.7. Flexible Vehicular Pavements 

Our laboratory testing indicated the site soils have R-values of 5 and 8. Accordingly, we have 

used a design R-value of 5 and Traffic Indices (TI) of 5 through 7 for the basis of preliminary 

design of flexible pavements for the project. However, actual pavement recommendations 

should be based on R-value tests performed on bulk samples of the soils exposed at the fin-

ished subgrade elevations during grading operations. We recommend that the geotechnical 

consultant re-evaluate the pavement design at the time of construction. The recommended pre-

liminary flexible pavement sections for on-site areas should be as presented in Table 4. Off site 

pavements should be constructed in accordance with the City of San Diego guidelines. 

Table 4 – Recommended Preliminary Flexible Pavement Sections 

Traffic Index 
(Pavement Usage) 

Design 
R-Value 

Asphalt Concrete 
(in) 

Class 2 
Aggregate Base 

(in) 
5 

(Parking Stalls) 
5 3 10 

6 
(Drive Aisles) 

5 4 12 

7 
(Fire Lanes and Delivery Routes) 

5 4 16 

These values assume traffic indices of seven or less for site pavements. In addition, we rec-

ommend that the upper 12 inches of the subgrade and aggregate base materials be 

compacted to a relative compaction of 95 percent relative density as evaluated by the current 

version of ASTM D 1557. The AC materials should be compacted to a relative compaction 

of 95 percent as evaluated by the materials Hveem density. If traffic loads are different from 

those assumed, the pavement design should be re-evaluated. 
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10.8. Rigid Concrete Pavements 

For the design of rigid concrete pavements, we have used a design R-value of 5 and TIs of 5 

through 8. However, actual pavement recommendations should be based on R-value tests 

performed on bulk samples of the soils exposed at the finished subgrade elevations during 

grading operations. We recommend that the geotechnical consultant re-evaluate the pave-

ment design at the time of construction. The recommended preliminary rigid pavement 

sections for on-site areas should be as presented in Table 5. Off site pavements should be 

constructed in accordance with the City of San Diego guidelines. 

Table 5 – Recommended Preliminary Rigid Pavement Sections 

Traffic Index 
(Pavement Usage) 

Design 
R-Value 

Portland Cement 
Concrete 

(in) 

Class 2 
Aggregate Base 

(in) 
5 

(Parking Stalls) 
5 5 4 

6 
(Drive Aisles) 

5 6 6 

7 
(Fire Lanes and Delivery Routes) 

5 7 6 

8 
(Trash Enclosures) 

5 8 6 

10.9. Pervious Pavements 

Although specifics have not been provided to our office, we understand that the project may 

include the design and construction of pervious pavements. In general, pervious pavements 

consist of a permeable layer of AC or concrete underlain by a rock reservoir layer. From a 

geotechnical standpoint, we recommend that the rock reservoir layer be 14 inches or more 

thick. Furthermore, we recommend that the rock reservoir layer consist of open-graded 

gravel that meets the gradation limits for one of the following: 

 Size Number 2 and 3 materials per ASTM C33; 

 Size Number 2, 24, and 3 materials per American Association of State Highway and 
Transportation Officials (AASHTO) M43; 
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 Caltrans Class 4 permeable; 

 Or an approved equivalent. 

Furthermore, we recommend that the pervious AC and/or concrete pavements be designed 

and constructed in accordance with the following recommendation sections and the Caltrans 

Pervious Pavement Design Guidance manual (2014b). 

10.9.1. Pervious AC Pavements 

In the event pervious AC pavements are used, we recommend that pervious AC pave-

ment sections consist of a non-structural wearing course consisting of a Caltrans open-

graded friction course (OGFC) underlain by a Caltrans asphalt treated permeable base 

(ATPB) layer. For the design of the pervious AC section we have used a design R-value 

of 5. This design R-value, along with estimated TI values of 5 through 7, are the basis 

of our pervious AC pavement design. The recommended pervious AC pavement sec-

tions are presented in Table 6. 

Table 6 – Recommended Pervious Asphalt Concrete Pavement Sections 

Traffic Index 
(Pavement Usage) 

Design 
R-Value 

OGFC 
Thickness 

(in) 

ATPB 
Thickness 

(in) 

Rock Reservoir
Thickness1 

(in) 
5 

(Parking Stalls) 
5 2 4 14 or more 

6 
(Drive Aisles) 

5 2 4½ 16 or more 

7 
(Fire Lanes and Delivery Routes) 

5 2 5 18 or more 

Notes: 
ATPB = Caltrans Asphalt-Treated Permeable Base 
OGFC = Caltrans Open-Graded Friction Course 
1 Minimum recommended thickness. Thickness of reservoir should be evaluated by the project civil engineer based 
on capacity demands. 

10.9.2. Pervious Concrete Pavements 

We recommend that pervious concrete pavement sections consist of pervious concrete 

underlain by a Caltrans ATPB layer. The purpose of the ATPB layer is to act as a choker 

course between the pervious concrete and the rock reservoir. For the design of the per-
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vious concrete sections we have used a design R-value of 5. This design R-value, along 

with estimated TI values of 5 and 7 is the basis of our pervious concrete pavement de-

sign. The recommended pervious concrete pavement sections are presented in Table 7. 

Table 7 – Recommended Pervious Concrete Pavement Sections 

Traffic Index 
(Pavement Usage) 

Design 
R-Value 

Pervious 
Concrete 
Thickness 

(in) 

ATPB 
Thickness 

(in) 

Rock Reservoir
Thickness1 

(in) 

5 
(Parking Stalls) 

5 6 3 14 or more 

6 
(Drive Aisles) 

5 7 3 16 or more 

7 
(Fire Lanes and Delivery Routes) 

5 8 3 18 or more 

Notes: 
ATPB = Caltrans Asphalted Permeable Base 
1 Minimum recommended thickness. Thickness of reservoir should be evaluated by the project civil engineer 
based on capacity demands. 

10.9.3. Construction Considerations 

The pervious pavements should generally be constructed on relatively undisturbed and 

uncompacted native subgrade materials. However, in the event that the design finish 

surface elevations are such that the reservoir layer is underlain by fill, the project civil 

engineer should anticipate and design for a reduced infiltration rate. Construction traffic 

and equipment should not disturb the exposed subgrade conditions once excavated. 

Subsequent to excavation to subgrade elevation, the reservoir rock should be placed and 

spread over the relatively undisturbed and uncompacted subgrade materials. 

Low-pressure construction equipment should be used to lightly compact the rock reser-

voir materials in 6 to 12 inch lifts. Following the installation of the rock reservoir, the 

ATPB, OGFC, and/or pervious concrete materials may be placed. The pervious pave-

ments should be constructed by an experienced and qualified specialty contractor. 
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Additionally, we recommend that the pervious pavements be separated from the adja-

cent conventional pavements. The separation may consist of a modified curb in 

accordance with Section 2.4 of the Caltrans guidelines (2014b) or a non-woven geofab-

ric (i.e., Mirafi 140N or an approved equivalent). 

Pervious pavements may be subject to reduced performance due to the accumulation of de-

bris and sediment if not maintained. In order to provide continued performance of the 

pervious pavement system, we recommend that a maintenance plan be prepared, adopted, 

and performed on a routine basis. The Caltrans guidelines (2014b) may be referenced and 

used for additional recommendations and/or specific maintenance considerations. 

10.10. Corrosive Soils 

Laboratory testing to evaluate pH, electrical resistivity, soluble sulfate and chloride contents was 

performed on a representative sample of the near-surface soils. The pH and electrical resistivity 

tests were performed in accordance with California Test (CT) Method 643. Soluble sulfate and 

chloride content tests were performed in accordance with CT Methods 417 and 422, respective-

ly. The results of the corrosivity tests are summarized below and presented in Appendix C. 

The results of the corrosivity testing indicated soil pH values of approximately 7.1 to 8, elec-

trical resistivities on the order of 290 to 710 ohm-cm, sulfate contents of approximately 

0.032 to 0.070 percent (i.e., 320 to 700 parts per million [ppm]), and chloride contents of 

about 90 to 1,590 ppm for the tested samples. Based on the Caltrans (2015) criteria, ACI 

318, and our experience with similar soils, the tested soils would be classified as corrosive 

due to the electrical resisitivity being less than 1,000 ohm-cm and the chloride contents in 

excess of 500 ppm. A corrosive soil is defined as having an electrical resistivity of less than 

1,000 ohm-cm, more than 500 ppm of chlorides, more than 0.1 percent sulfates and/or a pH 

less than 5.5. Based on the results of our laboratory testing, the site soils would be corrosive to 

ferrous metals. We recommend that a corrosion engineer be consulted for the project. 
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10.11. Concrete 

Concrete in contact with soil or water that contains high concentrations of soluble sulfates 

can be subject to chemical deterioration. Laboratory testing indicated sulfate contents of the 

samples tested of 0.032 to 0.070 percent by weight. Based on ACI 318, the potential for sul-

fate attack is negligible for water-soluble sulfate contents in soil ranging from 0.00 to 

0.10 percent by weight. Thus, the sulfate exposure to concrete from near-surface site soils is 

considered negligible. However, we recommend that the use of Type II, V, or II/V cement be 

considered for concrete in contact with soil on the project due to potential for variable soil 

conditions at the site.  

10.12. Site Drainage 

Surface drainage should be provided to convey water away from structures and off pave-

ment surfaces. Surface water should not be permitted to drain toward the structures or to 

pond adjacent to footings or on paved areas. Positive drainage is defined as a slope of 

2 percent or more over a distance of 5 feet or greater away from the structures. Roof gutters 

should be installed on structures. Downspouts should discharge to controlled drainage sys-

tems away from structures, pavements, and flatwork. 

10.13. Infiltration Devices 

Although specifics have not been provided to our office, we anticipate that the project may 

include the construction of pervious pavements, bio-retention swales, and/or other infiltra-

tion devices. We recommend that the site design include the use of pavement edge drains 

and cutoff curbs to reduce the potential for lateral migration of water from the infiltration 

devices. We also recommend that infiltration devices be set back approximately 20 feet from fu-

ture structures. Gravel backfill should generally be fully wrapped with a non-woven filter fabric 

(such as Mirafi 140N), to reduce the potential for fines to migrate to the voids in the gravel. 
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10.14. Pre-Construction Meeting 

We recommend that a pre-construction meeting be held prior to commencement of grading. 

The owner or his representative, the agency representatives, the architect, the civil engineer, 

Ninyo & Moore, and the contractor should be in attendance to discuss the plans, the project, 

and the proposed construction schedule. 

10.15. Plan Review and Construction Observation 

The conclusions and recommendations presented in this report are based on analysis of observed 

conditions in widely spaced exploratory excavations. If conditions are found to vary from those 

described in this report, Ninyo & Moore should be notified, and additional recommendations 

will be provided upon request. Ninyo & Moore should review the final project drawings and 

specifications prior to the commencement of construction. Ninyo & Moore should perform the 

needed observation and testing services during construction operations. 

The recommendations provided in this report are based on the assumption that Ninyo & 

Moore will provide geotechnical observation and testing services during construction. In the 

event that it is decided not to utilize the services of Ninyo & Moore during construction, we 

request that the selected consultant provide the owner with a letter (with a copy to Ninyo & 

Moore) indicating that they fully understand Ninyo & Moore’s recommendations, and that 

they are in full agreement with the design parameters and recommendations contained in this 

report. Construction of proposed improvements should be performed by qualified subcon-

tractors utilizing appropriate techniques and construction materials. 

11. LIMITATIONS 

The field evaluation, laboratory testing, and geotechnical analyses presented in this geotechnical 

report have been conducted in general accordance with current practice and the standard of care 

exercised by geotechnical consultants performing similar tasks in the project area. No warranty, 

expressed or implied, is made regarding the conclusions, recommendations, and opinions pre-

sented in this report. There is no evaluation detailed enough to reveal every subsurface condition. 
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Variations may exist and conditions not observed or described in this report may be encountered 

during construction. Uncertainties relative to subsurface conditions can be reduced through addi-

tional subsurface exploration. Additional subsurface evaluation will be performed upon request. 

Please also note that our evaluation was limited to assessment of the geotechnical aspects of the 

project, and did not include evaluation of structural issues, environmental concerns, or the pres-

ence of hazardous materials. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires additional information or has questions regarding the 

content, interpretations presented, or completeness of this document. 

This report is intended for design purposes only. It does not provide sufficient data to prepare an 

accurate bid by contractors. It is suggested that the bidders and their geotechnical consultant per-

form an independent evaluation of the subsurface conditions in the project areas. The independent 

evaluations may include, but not be limited to, review of other geotechnical reports prepared for 

the adjacent areas, site reconnaissance, and additional exploration and laboratory testing. 

Our conclusions, recommendations, and opinions are based on an analysis of the observed site 

conditions. If geotechnical conditions different from those described in this report are encountered, 

our office should be notified and additional recommendations, if warranted, will be provided upon 

request. It should be understood that the conditions of a site could change with time as a result of 

natural processes or the activities of man at the subject site or nearby sites. In addition, changes to 

the applicable laws, regulations, codes, and standards of practice may occur due to government ac-

tion or the broadening of knowledge. The findings of this report may, therefore, be invalidated over 

time, in part or in whole, by changes over which Ninyo & Moore has no control. 

This report is intended exclusively for use by the client. Any use or reuse of the findings, conclu-

sions, and/or recommendations of this report by parties other than the client is undertaken at said 

parties’ sole risk. 
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RETAINING WALL DRAINAGE DETAIL

SOIL BACKFILL COMPACTED TO 90%
RELATIVE COMPACTION *

OUTLET

4-INCH-DIAMETER PERFORATED 
SCHEDULE 40 PVC PIPE OR EQUIVALENT 
INSTALLED WITH PERFORATIONS DOWN;
1% GRADIENT OR MORE TO A SUITABLE

3/4-INCH OPEN-GRADED GRAVEL WRAPPED
IN AN APPROVED GEOFABRIC.

3 INCHES

WALL FOOTING

FINISHED GRADE

RETAINING WALL

12 INCHES

12 INCHES
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NOTE: AS AN ALTERNATIVE, AN APPROVED GEOCOMPOSITE DRAIN SYSTEM MAY BE USED.

GEOFABRIC
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108335001 R.doc 

APPENDIX A 

BORING LOGS 

Field Procedure for the Collection of Disturbed Samples 
Disturbed soil samples were obtained in the field using the following method. 

 Bulk Samples 
Bulk samples of representative earth materials were obtained from the exploratory borings. 
The samples were bagged and transported to the laboratory for testing. 

Field Procedure for the Collection of Relatively Undisturbed Samples 
Relatively undisturbed soil samples were obtained in the field using the following method. 

The Modified Split-Barrel Drive Sampler 
The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass 
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into 
the ground with the weight of a hammer of the drill rig in general accordance with ASTM 
D 3550. The driving weight was permitted to fall freely. The approximate length of the fall, 
the weight of the hammer, and the number of blows per foot of driving are presented on the 
boring logs as an index to the relative resistance of the materials sampled. The samples were 
removed from the sample barrel in the brass rings, sealed, and transported to the laboratory 
for testing. 
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Bulk sample.

Modified split-barrel drive sampler.

2-inch inner diameter split-barrel drive sampler.

No recovery with modified split-barrel drive sampler, or 2-inch inner diameter split-barrel
drive sampler.

Sample retained by others.

Standard Penetration Test (SPT).

No recovery with a SPT.

Shelby tube sample. Distance pushed in inches/length of sample recovered in inches.

No recovery with Shelby tube sampler.

Continuous Push Sample.

Seepage.

Groundwater encountered during drilling.

Groundwater measured after drilling.

MAJOR MATERIAL TYPE (SOIL):
Solid line denotes unit change.

Dashed line denotes material change.

Attitudes: Strike/Dip
b: Bedding
c: Contact
j: Joint
f: Fracture
F: Fault
cs: Clay Seam
s: Shear
bss: Basal Slide Surface
sf: Shear Fracture
sz: Shear Zone
sbs: Shear Bedding Surface

The total depth line is a solid line that is drawn at the bottom of the boring.

BORING LOG
Explanation of Boring Log Symbols
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SOIL CLASSIFICATION CHART PER ASTM D 2488

PRIMARY DIVISIONS
SECONDARY DIVISIONS

GROUP SYMBOL GROUP NAME 

COARSE- 
GRAINED 

SOILS  
more than 

50% retained 
on No. 200 

sieve

GRAVEL  
more than 

50% of 
coarse 
fraction 

retained on 
No. 4 sieve

CLEAN GRAVEL
less than 5% fines

GW well-graded GRAVEL

GP poorly graded GRAVEL

GRAVEL with 
DUAL  

CLASSIFICATIONS  
5% to 12% fines

GW-GM well-graded GRAVEL with silt

GP-GM poorly graded GRAVEL with silt

GW-GC well-graded GRAVEL with clay

GP-GC poorly graded GRAVEL with clay

GRAVEL with 
FINES  

more than  
12% fines

GM silty GRAVEL

GC clayey GRAVEL

GC-GM silty, clayey GRAVEL

SAND  
50% or more 

of coarse 
fraction  
passes  

No. 4 sieve

CLEAN SAND  
less than 5% fines

SW well-graded SAND

SP poorly graded SAND

SAND with  
DUAL 

CLASSIFICATIONS  
5% to 12% fines

SW-SM well-graded SAND with silt

SP-SM poorly graded SAND with silt

SW-SC well-graded SAND with clay

SP-SC poorly graded SAND with clay

SAND with FINES  
more than  
12% fines

SM silty SAND

SC clayey SAND

SC-SM silty, clayey SAND

FINE- 
GRAINED 

SOILS   
50% or  

more passes  
No. 200 sieve

SILT and 
CLAY 

liquid limit  
less than 50%

INORGANIC

CL lean CLAY

ML SILT

CL-ML silty CLAY

ORGANIC
OL (PI > 4) organic CLAY

OL (PI < 4) organic SILT

SILT and 
CLAY 

liquid limit  
50% or more

INORGANIC
CH fat CLAY

MH elastic SILT

ORGANIC

OH (plots on or  
above “A”-line) organic CLAY

OH (plots below 
“A”-line) organic SILT

Highly Organic Soils PT Peat

USCS METHOD OF SOIL CLASSIFICATION
Explanation of USCS Method of Soil Classification

PROJECT NO. DATE FIGURE

APPARENT DENSITY - COARSE-GRAINED SOIL

APPARENT 
DENSITY

SPOOLING CABLE OR CATHEAD AUTOMATIC TRIP HAMMER

SPT 
(blows/foot)

MODIFIED  
SPLIT BARREL 

(blows/foot)
SPT 

(blows/foot)
MODIFIED  

SPLIT BARREL 
(blows/foot)

Very Loose < 4 < 8 < 3 <  5

Loose 5 - 10 9 - 21 4 - 7 6 - 14

Medium  
Dense 11 - 30 22 - 63 8 - 20 15 - 42

Dense 31 - 50 64 - 105 21 - 33 43 - 70

Very Dense > 50 > 105 > 33 > 70

CONSISTENCY - FINE-GRAINED SOIL

CONSIS-
TENCY

SPOOLING CABLE OR CATHEAD AUTOMATIC TRIP HAMMER

SPT 
(blows/foot)

MODIFIED  
SPLIT BARREL 

(blows/foot)
SPT 

(blows/foot)
MODIFIED  

SPLIT BARREL 
(blows/foot)

Very Soft < 2 < 3 < 1  < 2

Soft 2 - 4 3 - 5 1 - 3 2 - 3

Firm 5 - 8 6 - 10 4 - 5 4 - 6

Stiff 9 - 15 11 - 20 6 - 10 7 - 13

Very Stiff 16 - 30 21 - 39 11 - 20 14 - 26

Hard > 30 > 39 > 20 > 26
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PLASTICITY CHART

GRAIN SIZE

DESCRIPTION SIEVE  
SIZE

GRAIN 
SIZE

APPROXIMATE 
SIZE

Boulders > 12” > 12” Larger than 
basketball-sized

Cobbles 3 - 12” 3 - 12” Fist-sized to 
basketball-sized

Gravel

Coarse 3/4 - 3” 3/4 - 3” Thumb-sized to 
fist-sized

Fine #4 - 3/4” 0.19 - 0.75” Pea-sized to 
thumb-sized

Sand

Coarse #10 - #4 0.079 - 0.19” Rock-salt-sized to 
pea-sized

Medium #40 - #10 0.017 - 0.079” Sugar-sized to 
rock-salt-sized

Fine #200 - #40 0.0029 - 
0.017”

Flour-sized to 
sugar-sized

Fines Passing #200 < 0.0029” Flour-sized and 
smaller

CH or OH

CL or OL
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MISSION VALLEY FORMATION:
Light brown to gray, moist, strongly cemented, silty fine- to medium-grained
SANDSTONE,

Gray.

Iron-oxide staining.

Medium- to coarse-grained.

Fine- to medium-grained; micaceous.

Fine-grained.

Iron-oxide staining.
Total Depth = 30.8 feet. Groundwater not encountered during drilling.
Backfilled with approximately 10.5 cubic feet of bentonite grout shortly after drilling on
3/24/17.

Note: Groundwater,  though not encountered at the time of drilling,  may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.

BORING LOG
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DESCRIPTION/INTERPRETATION

DATE DRILLED 3/24/17 BORING NO. B-1

GROUND ELEVATION 337'  (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Diameter Hollow Stem Auget (Limited Access Rig) (Scott's)

DRIVE WEIGHT 140 lbs. (Cathead) DROP 30"

SAMPLED BY GSW LOGGED BY GSW REVIEWED BY GTF

1
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PORTLAND CEMENT CONCRETE:
Approximately 4.25 inches thick.
MISSION VALLEY FORMATION:
Brown to gray, moist, moderately cemented, silty, fine- to medium-grained
SANDSTONE.

Micaceous.

Brown to gray, moist, well indurated, sandy SILTSTONE; micaceous.

Total Depth = 22 feet.
Groundwater not encountered during drilling.
Backfilled with approximately 7 cubic feet of bentonite grout shortly after drilling on
3/24/17.

Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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DESCRIPTION/INTERPRETATION

DATE DRILLED 3/24/17 BORING NO. B-2

GROUND ELEVATION 304'  (MSL) SHEET 1 OF

METHOD OF DRILLING 8" Diameter Hollow Stem Auget (Limited Access Rig) (Scott's)

DRIVE WEIGHT 140 lbs. (Cathead) DROP 30"

SAMPLED BY GSW LOGGED BY GSW REVIEWED BY GTF

1
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CL FILL:
Brown, moist, very stiff to hard, sandy CLAY with gravel and cobbles.

MISSION VALLEY FORMATION:
Brown to gray, moist, weakly cemented, silty SANDSTONE.
Total Depth = 8.2 feet.
Groundwater not encountered during drilling.
Backfilled on 3/24/17.

Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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DESCRIPTION/INTERPRETATION

DATE DRILLED 3/23/17 BORING NO. IT-1

GROUND ELEVATION 296'  (MSL) SHEET 1 OF

METHOD OF DRILLING Manual

DRIVE WEIGHT N/A DROP N/A

SAMPLED BY GSW LOGGED BY GSW REVIEWED BY GTF

1
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CL PORTLAND CEMENT CONCRETE:
Approximately 3.5 inches thick.
FILL:
Brown, moist, very stiff, sandy CLAY with gravel and cobbles up to approximately 5
inches in diameter.
Total Depth = 3.3 feet. (Refusal)
Groundwater not encountered during drilling.
Backfilled and patched with concrete on 3/24/17.

Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.

The ground elevation shown above is an estimation only. It is based on our interpretations
of published maps and other documents reviewed for the purposes of this evaluation. It is
not sufficiently accurate for preparing construction bids and design documents.
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DESCRIPTION/INTERPRETATION

DATE DRILLED 3/23/17 BORING NO. IT-2

GROUND ELEVATION 295'  (MSL) SHEET 1 OF

METHOD OF DRILLING Manual

DRIVE WEIGHT N/A DROP N/A

SAMPLED BY GSW LOGGED BY GSW REVIEWED BY GTF

1
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University Avenue, Mixed Use Residential/Commercial
San Diego, California

Appendix B
Project No. 108335001

Test Date: Infiltration Test No.: IT-1

Test Hole Diameter, D (inches): 6.0 Excavation Depth (feet): 8.20

Test performed and recorded by: GSW Pipe Length (feet): 8.20

(min/in) (in/hr)

2:00 PM 7.00 2:25 PM 7.25 25 0.25 8 1.08 0.75

2:25 PM 7.00 2:50 PM 7.30 25 0.30 7 1.05 0.92

2:50 PM 7.00 3:00 PM 7.15 10 0.15 6 1.13 1.08

3:00 PM 7.00 3:10 PM 7.20 10 0.20 4 1.10 1.47

3:10 PM 7.00 3:20 PM 7.15 10 0.15 6 1.13 1.08

3:20 PM 7.00 3:30 PM 7.15 10 0.15 6 1.13 1.08

3:30 PM 7.00 3:40 PM 7.15 10 0.15 6 1.13 1.08
3:40 PM 7.00 3:50 PM 7.15 10 0.15 6 1.13 1.08

Test Date: Infiltration Test No.: IT-2

Test Hole Diameter, D (inches): 6.0 Excavation Depth (feet): 3.30
Test performed and recorded by: GSW Pipe Length (feet): 3.30

(min/in) (in/hr)

11:25 AM 2.20 11:50 AM 2.20 25 0.00 --- 1.10 <0.01

11:50 AM 2.20 12:15 PM 2.20 25 0.00 --- 1.10 <0.01

12:15 PM 2.20 12:45 PM 2.20 30 0.00 --- 1.10 <0.01

12:45 PM 2.20 1:15 PM 2.20 30 0.00 --- 1.10 <0.01

1:15 PM 2.20 1:45 PM 2.20 30 0.00 --- 1.10 <0.01

1:45 PM 2.20 2:15 PM 2.20 30 0.00 --- 1.10 <0.01

2:15 PM 2.20 2:45 PM 2.20 30 0.00 --- 1.10 <0.01
2:45 PM 2.20 3:15 PM 2.20 30 0.00 --- 1.10 <0.01

Notes:

t1 = initial time when filling or refilling is completed

d1 = initial depth to water in hole at t1

t2 =  final time when incremental water level reading is taken

d2 = final depth to water in hole at t2

Δt = change in time between initial and final water level readings It = tested infiltration rate, inches/hour

ΔH = change in depth to water or change in height of water column (i.e., d2 - d1) ΔH = change in head over the time interval, inches

H0 = Initial height of water column Δt = time interval, minutes

in/hr = inches per hour r = effective radius of test hole

Havg = average head over the time interval, inches

d2

(feet)

d1

(feet)
t2

Infiltration
Rate

d2

(feet)
Δt

(min)

3/24/2017

Percolation 
Rate

Havg

(feet)

Havg

(feet)

ΔH
(feet)

ΔH
(feet)

Δt
(min)

Percolation 
Rate

Percolation Rate to Infiltration Rate Conversion 1

1 Based on the "Porchet Method" as presented in:
Riverside County Flood Control, 2011, Design Handbook for Low Impact Development Best Management Practices: dated September.

Infiltration
Rate

3/24/2017

t1

d1

(feet)
t2t1

∆ 60

∆ 2

108335001 Infiltration Data.xls 1 of 1
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APPENDIX C 

LABORATORY TESTING 

Classification 
Soils were visually and texturally classified in accordance with the Unified Soil Classification 
System (USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on 
the logs of the exploratory borings in Appendix A. 

In-Place Moisture and Density Tests 
The moisture content and dry density of relatively undisturbed samples obtained from the ex-
ploratory borings were evaluated in general accordance with ASTM D 2937. The test results are 
presented on the logs of the exploratory borings in Appendix A. 

Direct Shear Tests 
Direct shear tests were performed on relatively undisturbed samples in general accordance with 
ASTM D 3080 to evaluate the shear strength characteristics of the selected materials. The samples 
were inundated during shearing to represent adverse field conditions. The results are shown on 
Figures C-1 through C-3. 

Expansion Index Tests 
The expansion indexes of selected materials were evaluated in general accordance with ASTM 
D 4829. The specimens were molded under a specified compactive energy at approximately 
50 percent saturation. The prepared 1-inch thick by 4-inch diameter specimens were loaded with a 
surcharge of 144 psf and were inundated with tap water. Readings of volumetric swell were made for 
a period of 24 hours. The results of the tests are presented on Figure C-4. 

Soil Corrosivity Tests 
Soil pH and resistivity tests were performed on representative samples in general accordance 
with CT 643. The chloride contents of the samples were evaluated in general accordance with 
CT 422. The sulfate contents of the samples were evaluated in general accordance with CT 417. 
The test results are presented on Figure C-5. 

R-Value 
The resistance value, or R-value, for site soils was evaluated in general accordance with CT 301. 
The samples were prepared and evaluated for exudation pressure and expansion pressure. The 
equilibrium R-value is reported as the lesser or more conservative of the two calculated results. 
The test results are shown on Figures C-6 through C-8.  
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PROJECT NAME: PROJECT NUMBER 108335001

DATE: 5/17

TECHNICIAN: DV

SAMPLE DESCRIPTION: SAMPLE LOCATION:

TEST SPECIMEN a b c

MOISTURE AT COMPACTION % 18.3 18.9 19.5

HEIGHT OF SAMPLE, Inches 2.49 2.50 2.50

DRY DENSITY, pcf 111.3 109.4 108.9

COMPACTOR AIR PRESSURE, psi 50 50 50

EXUDATION PRESSURE, psi 388 294 221

EXPANSION, Inches x 10exp-4 0 0 0

STABILITY Ph 2,000 lbs (160 psi) 129 135 140

TURNS DISPLACEMENT 5.03 5.10 5.15

R-VALUE UNCORRECTED 11 8 6

R-VALUE CORRECTED 11 8 6

R-VALUE BY EXUDATION

DESIGN CALCULATION DATA a b c

GRAVEL EQUIVALENT NEEDED ft. 1.42 1.47 1.50

TRAFFIC INDEX

STABILOMETER THICKNESS, ft. 0.98 1.01 1.03

EXPANSION PRESSURE THICKNESS, ft. 0.00 0.00 0.00

EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART

R-VALUE BY EXPANSION: N/A

R-VALUE BY EXUDATION: 8

EQUILIBRIUM R-VALUE: 8

B-2 @ 0.4-5.0

FIGURE C-7

Sandy CLAYSTONE (excavates as Sandy CLAY
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PROJECT NAME: PROJECT NUMBER 108335001

DATE: 5/17

TECHNICIAN: DV

SAMPLE DESCRIPTION: SAMPLE LOCATION:

TEST SPECIMEN a b c

MOISTURE AT COMPACTION % 16.4 17.0 17.6

HEIGHT OF SAMPLE, Inches 2.50 2.50 2.50

DRY DENSITY, pcf 108.8 107.4 106.5

COMPACTOR AIR PRESSURE, psi 50 50 50

EXUDATION PRESSURE, psi 395 301 205

EXPANSION, Inches x 10exp-4 10 20 35

STABILITY Ph 2,000 lbs (160 psi) 137 140 144

TURNS DISPLACEMENT 5.50 5.62 5.71

R-VALUE UNCORRECTED 7 6 5

R-VALUE CORRECTED 7 6 5

R-VALUE BY EXUDATION

DESIGN CALCULATION DATA a b c

GRAVEL EQUIVALENT NEEDED ft. 1.49 1.50 1.52

TRAFFIC INDEX

STABILOMETER THICKNESS, ft. 1.03 1.04 1.05

EXPANSION PRESSURE THICKNESS, ft. 0.33 0.67 1.17

EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART

R-VALUE BY EXPANSION: 5

R-VALUE BY EXUDATION: 6

EQUILIBRIUM R-VALUE: 5

IT-1 @ 0.0-7.2

FIGURE C-8

Sandy CLAY
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 Rincon Consultants, Inc. 
 2 5 0  E a s t  1 s t  S t r e e t ,  S u i t e  3 0 1  
 Los  Ange les ,  Ca l i fo rn ia  90012 
  
 2 1 3  7 8 8  4 8 4 2    F A X  9 0 8  2 2 0 0  
  
 i n f o @ r i n co n co n su l t a n t s . co m  
 w w w . r i n co n co n s u l t a n t s . co m  
 

E n v i r o n m e n t a l  S c i e n t i s t s  P l a n n e r s  E n g i n e e r s  

 
September 29, 2017 
Project No: 17-04840  
 
 
Mark Gottschlich 
USS Cal Builders 
8051 Main Street 
Santa Ana, CA 90680 
 
 
Subject:  University Manor Mixed-Use Project, 5556-5592 University Avenue, City and County of 

San Diego, California 
 
Dear Mr. Gottschlich: 
 
Rincon Consultants, Inc. (Rincon) was contracted to provide Cultural Resources services for the 
University Manor Mixed-Used Project (project), located at 5556-5592 University Avenue in the City and 
County of San Diego, California. Cultural Resources services were provided in support of the project’s 
Preliminary Review by the City of San Diego Planning Department, and were prepared in accordance 
with applicable local guidelines, including the City of San Diego Development Services’ Potential 
Historical Resource Review Informational Bulletin 580, and additional plan review comments by the City 
of San Diego in the project Issues Report, provided to Rincon by the applicant.  
 
The purpose of this memorandum is to document the results of the tasks performed by Rincon, which 
included: 

 A site visit, photographic documentation 
 Architectural descriptions 
 Building Permit and Assessor Building Records Research 
 City Directory Research and Occupant History 
 Notice of Completion letter  

 

Project Description 
 
Rincon understands that the project applicant proposes to construct a mixed-use development 
consisting of 63 residential units in two four-story buildings, and two commercial buildings fronting 
University Avenue that would include eating and drinking establishments and shops totaling 
approximately 62,117 square feet on the 1.55-acre site. Development of the proposed project would 
include demolition of the three properties containing a total of nine buildings. 
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Methodology  
 
Archival Research 
 
On September 21, 2017, Rincon Cultural Resources Specialist Breana Campbell, M.A., RPA, conducted 
historical building research for the existing structures located on the project site. The following sources 
and research repositories were examined to establish known historical land uses and the locations of 
research materials pertinent to the subject property:  
 
 San Diego History Center (SDHC) 
 City of San Diego Building and Safety Department 
 County of San Diego Office of the Assessor 
 Sanborn Fire Insurance Maps, EDR Inc.   

 
Table 1 Research Results  

Agency/Archive  Sources Reviewed Results/ Notes 

San Diego History 
Center 

City Directories 
 

The SDHC City Directories span from 1892 to 1984; the addresses 
included in this project are listed in the directories from 1950 
through 1984. These directory pages were photocopied and are 
included in Appendix A.  

San Diego History 
Center, EDR Inc. 

Sanborn Maps 
 

Ms. Campbell reviewed Sanborn maps available at the SDHC. The 
SDHC does not include Sanborn maps printed after 1940, and the 
project site was not depicted on the 1940 map or any previous 
editions. Subsequently, a review was made of Sanborn maps 
available online through ProQuest. The project site was not depicted 
in the later 1956 map.  

San Diego History 
Center 

Historic Photos Ms. Campbell reviewed the historical photo archives for City Heights, 
University Avenue, and local businesses; no historic photos of the 
project site were found. 

City of San Diego 
Building and Safety 
Department 

Building Permits Building permits were reviewed at the City of San Diego Building 
Department; microfilm records for 5580 University Avenue were not 
found and the staff suggested it may have been misfiled. Building 
permits records were copied and are included in Appendix B. 

County of San Diego 
Office of the Assessor 

Building Records  Ms. Campbell obtained the Assessor’s Building Records for each of 
the addresses associated with the project site. These records are 
included in Appendix C.  

County of San Diego 
Office of the Assessor 

Master Property 
Records  

A review of the Master Property Records was completed at the 
County Assessor’s Office, and a copy of the records is included in 
Appendix D.  

County of San Diego 
Office of the Assessor 

Notice of Completion Notice of Completions could not be located for any of the subject 
properties. Per the City of San Diego’s Development Services 
Department, a note stating such is included in Appendix E. 

 
Field Visit and Constraints  
 
A site visit was made on September 22, 2017 to conduct the photographic documentation of all of the 
buildings on the project site. Digital photographs were taken of every building elevation that was clearly 
visible and safely accessible. Physical access to some portions of the property was constrained by metal 
fencing, overgrown vegetation and active beehives. Notes were taken to document buildings’ 
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architectural style, materials, condition, and visible alterations to inform the architectural descriptions in 
this memo. A site map with a photograph key is included in Appendix F and digital photos are provided 
on an accompanying CD.  
 

Results  
 
The project site consists of three parcels, generally bounded by University Avenue to the south, a private 
driveway on the west, a vacant lot on the east, and undeveloped hilly property to the north. Within the 
subject property are nine buildings. Multiple addresses have been associated with the buildings on the 
property over the decades and, due to the deteriorated nature of the structures, most of the buildings 
did not display an address. Each building was assigned a reference number to provide a clear 
understanding of the developmental history for each property and building (Table 2).  

Table 2 Property APNs and Buildings   

Property APN   Bld. Ref. No(s). Property Address(es) Const. Date Photo Reference Nos. 

472-410-05 No. 1 5556 University Avenue  1951 1 

472-410-12 No. 2 5570 University Avenue 1952 2 

“ No. 3 5582 University Avenue 1953 3 

“ No. 4 5582 University Avenue Between 1953-1960 4 

“ No. 5 5582 University Avenue  Between 1953-1960 5 

“ No. 6 5586 University Avenue 1954 6 

472-410-13 No. 7 5590 University Avenue 1947 7 

“ No. 8 5590 University Avenue Between 1947-53 8 

“ No. 9 5592 University Avenue 1951 9 

 
APN 472-410-05/ 5556 University Avenue 
 
This parcel contains one building accessed by a sloped driveway from University Avenue: 

 Building No. 1, 5556 University Avenue  
 
Building Description 
 
Building No. 1, 5556 University Avenue 
This is a one-story building, originally constructed in 1951, that has been heavily altered. It has a 
rectangular plan and is approximately 1,828 sq. ft. in size. It has a side-gabled roof clad with composite 
shingles; a portion of which is covered with tarps. The building exterior is clad with rough stucco, and 
patchwork is evident. The primary entry on the south façade is multi-paned, and appears to be sliding or 
French doors. The east elevation once had a carport or shed attached, most of which has been removed. 
There is shed attached to the north (rear) elevation. It is made of wood, has a nearly flat roof, and is 
walled on two sides. Two window openings have been closed for HVAC and another window has been 
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covered with plyboard. The building is separated from the street by a paved parking lot, and is accessed 
by a long driveway from University Avenue. There is a temporary shade canopy in front of the building.  

 
Photograph 1: Building No. 1, south elevation, view to north. 

 
Construction History  
 
This chronology provides a summary of the property’s development and alterations that have been 
made over time. 

Table 3 Construction History for APN 472-410-05 

Bld. No.  Date Description of Work Performed Source  Owner on Record 

1 1951 Permit for construction of dwelling Assessor’s Building 
Record 

Unknown 

1 1960 Plumbing Work  Building Permits Art Cuiffo 

1 1973 Notice of Occupancy Approval for a one-
story wood-frame residence to be used as 
an office for used car sales.  

Building Permits Unknown 

1 1979 Electrical work done on the building Building Permits John Romeo 

1 1980 Electrical work done on the building Building Permits William L. Baker 

 
Occupant History  
 
This chronology provides a summary of the property’s occupancy over time. 
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Table 4 Occupant History for APN 472-410-05 

Bld. No. / Address  Date Occupant Name  Owner on Record  Source 

Bldg. 1, 5556 University Avenue 1951-1954 Schoenhoff Saml Shoenhoff, Sam/Martha City Directory 

Bld. No. / Address  Date Occupant Name  Owner on Record  Source 

Bldg. 1, 5556 University Avenue 1955-1956 Young Robt L Ciuffo, Arthur/Sadie City Directory; 
Master Property 
Records 

“ 1958 Hughs Wm Likely Arthur Ciuffo “ 

“ 1959 No return Likely Arthur Ciuffo “ 

“ 1960 Martinez Bennie Art Cuiffo City Directory 

“ 1961-1964 Vacant Unknown “ 

“ 1965 Martinez Bennie Unknown “ 

“ 1966-1972 Gomez Mary M Mrs. Unknown “ 

“ 1973-1974 Vacant Unknown “ 

“ 1975 Romeo John Likely John Romeo “ 

“ 1976-1979 Romeo John; Automart Likely John Romeo “ 

“ 1980 Sportscar Emporium William L. Baker “ 

“ 1984 Two Guys Auto Sales Unknown “ 

“ 2017 Quality Auto Body University Ave Manor 
LLC 
 

Visual 
observation; 
client info 

 
APN 472-410-12, 5570-5586 University Avenue  
 
This parcel contains five buildings, all accessed by a long sloped driveway from University Avenue: 
 Building No. 2, 5570 University Avenue  
 Building No. 3, 5582 University Avenue  
 Building No. 4, 5582 University Avenue  
 Building No. 5, 5582 University Avenue  
 Building No. 6, 5586 University Avenue  

 
Building Descriptions 
 
Building No. 2, 5570 University Avenue 
This is a one-story building, originally constructed in 1952, that has been heavily altered. It has an L-
shaped plan and is approximately 2,787 sq. ft. in size.  The longer north-south portion of the building is 
set at a higher elevation and therefore is taller than the east-west portion. It is accessed via a set of 
concrete steps that are abutted by a concrete block retaining wall/planter. The building is covered with 
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flat roofs that have exposed rafter tails. In some areas the fascia boards are missing and the roof in 
general is deteriorated. Most of the exterior cladding of the building has been removed, leaving exposed 
studs and barrier paper. Windows and doors have been covered with plyboard or removed. The south 
elevation contains a single solid entry door, and the east elevation contains a single wooden, six-panel 
door.  

 
Photograph 2: Building No. 2, east elevation, view to northwest. 

 

Building No. 3, 5582 University Avenue  
This is a one-story building, originally constructed in 1953, that has been heavily altered. It is 
approximately 1,584 sq. ft. in size, has a long, rectangular plan, and a flat roof. A portion of the building 
at the north (rear) elevation is higher than the remainder of the building and has a large sliding door 
hung on a metal rail. The building is in such dilapidated condition to be considered a ruin. It displays 
various types of deteriorated wood board siding, and has portions of walls missing. The majority of the 
doors and windows are missing; however, two roll-up garage doors remain on the east elevation. No 
address was detected anywhere on the building.  
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Photograph 3: Building No. 3, east elevation, view to northwest. 

 
Building No. 4, 5582 University Avenue 
This is a one-story ancillary building constructed between 1953 and 1960. It has a rectangular plan, and 
is approximately 437 sq. ft. in size. It has a gabled roof covered with corrugated metal panels. Its primary 
entry is on the west elevation and is composed of large metal double doors. Metal venting structures 
are affixed to the roof of the building. No fenestration was noted. The north and east elevations are not 
clearly visible due to the building’s proximity to walls and other structures. No address was detected 
anywhere on the building.  

 

 
Photograph 4: Building No. 4, west elevation, view to east. 
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Building No. 5, 5582 University Avenue 
This is a one-story building, originally constructed between 1953 and 1960, and has been heavily 
altered. It has a rectangular plan and is approximately 1,318 sq. ft. in size. The building is of concrete or 
masonry construction, and has a flat roof. The north and south elevations have large sliding doors hung 
on metal rails. Other doors are missing and a portion of the wall on the west elevation is also missing. 
No fenestration was noted. No address was detected anywhere on the building.  

 
Photograph 5: Building No. 5, west elevation, view to east. 

 

Building No. 6, 5586 University Avenue 
This is a two-story building with a rectangular plan. Originally constructed in 1954, it has been heavily 
altered. Square footage is unknown; however, the building’s ground level footprint is 6,340 sq. ft. The 
exterior cladding has mostly been removed, exposing concrete block construction. The primary entry is 
located at the southwest corner under a small flat porch roof. The majority of the windows and doors 
have been covered or are missing. A non-structural triangular projection pierces through the façade 
near the southwest corner. There is an addition against the north elevation composed of vented metal 
panels supported on metal posts, which creates a parking space or storage area below. The addition has 
a sloped roof that appears to be made of corrugated metal panels.  
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Photograph 6: Building No. 6, south elevation, view to north. 

 
Construction History  
 
This chronology provides a summary of the property’s development and alterations that have been 
made over time. 

Table 5 Construction History for APN 472-410-12   

Bld. No.  Date Description of Work Performed Source  Owner on Record 

Unk. 1954 Int. well modification Assessor’s Building 
Records 

Master Cleaners 

2 Illegible Electrical work Building permits Spinali 

2 1952 Construct apartments and store Assessor’s Building 
Records 

Unknown 

2 1952 Convert to storage Assessor’s Building 
Records 

Unknown 

2 1954 Construct boiler room and garage  at 5570 
University Ave 

Building permits Dominic Spinali 

2-6 1968 Repair fire damage on buildings at 5570-
5586 University Avenue 

Building permits D. Spinali and  
D. Strazzulla 

3 1953 Construct storage and boiler room (listed 
year built at 5582 University Ave) 

Assessor’s Building 
Records 

Unknown 

6 1954 Construct store & apt. Assessor’s Building 
Records 

Spinali Men’s Wear 

6 1954 Construct retaining wall & roofed area Building permits Dominic Spinali 
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6 1968 Re-roof Building permits Master Cleaners 

 
Occupant History  
 
This chronology provides a summary of the property’s occupancy over time. 

Table 6 Occupant History for APN 472-410-12   

Bld. No. / Address  Date Occupant Name  Owner on Record  Source 

Bldg. 2, 5570 University Avenue 1953-1955 Master Cleaners Dominic Spinali City Directory 

“ 1956 Taste & Tell Restaurant Unknown “ 

“ 1958-1959 Dick’s Hide-A-Way 
Restaurant 

Unknown “ 

“ 1960-1962 Millie’s Place Tavern Unknown “ 

“ 1963-1965 Club Detroiter Tavern Unknown “ 

Bld. No. / Address  Date Occupant Name  Owner on Record  Source 

Bldg. 2, 5570 University Avenue 1966-1967 Vacant Unknown “ 

“ 1968-1970 Master Cleaners D. Spinali and  
D. Strazzulla 

“ 

“ 1971 Tuxedo Rentals Unknown “ 

“ 1972 Master Cleaners: 
Tuxedo Rentals 

Unknown “ 

 1973 Master Cleaners; 
Campus Tuxedos 

Unknown “ 

 1974-1975 Campus Tuxedos Unknown “ 

 1976-1979 University Tuxedo Shop Unknown “ 

 1980-1984 Tuxedo Junction Unknown “ 

Bldg. 3, 5582 University Avenue 1953-1954 Elgier Geo J Unknown “ 

 1955 Vacant Unknown “ 

 1956 Hogg Harvey Unknown “ 

 1958 Vacant Unknown “ 

 1959 Comb Richd Unknown “ 

“ 1960 Gutierrez Bertha Mrs. Unknown “ 

 1961-1964 Not listed Unknown “ 
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“ 1965 Vacant Unknown “ 

“ After 1965 Address stopped being 
used 

- “ 

Bldg. 6, 5586 University Avenue 1956-1971 Master Cleaners Dominic Spinali; Master 
Cleaners 

“ 

“ 1972 Casa di Spinali Men’s 
Wear; Spinali Auto 
Sales 

Unknown “ 

“ 1973 Casa di Spinali Men’s 
Wear 

Unknown “ 

 1974 Vacant Unknown “ 

“ 1975-1980 Humphrey Appliance; 
John’s TV & Appliances 

Unknown “ 

“ 1984 Humphrey Appliance Unknown “ 
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APN 472-410-13, 5590-5592 University Avenue  
 
This parcel contains three buildings, all accessed by a long sloped driveway from University Avenue: 

 Building No. 7, 5590 University Avenue 
 Building No. 8, 5590 University Avenue 
 Building No. 9, 5592 University Avenue 

 
Building No. 7, 5590 University Avenue  
This is a one-story residential building constructed in 1947. It has a rectangular plan, and is 
approximately 720 sq. ft. in size. It has a side-gabled roof with slightly overhanging eaves and exposed 
rafter tails. The building is clad with painted stucco. The primary entry on the east façade is composed of 
a single, wood, paneled entry door covered by a sloped-roof porch supported by slender square posts. It 
is accessed via a set of concrete steps with a wooden railing. Fenestration includes multi-pane vinyl 
sliding windows, and single-pane wooden double-hung windows. Patchwork on the south elevation 
indicates that the three-window openings have likely been modified, and patchwork is noted around a 
wall vent on the east elevation. Windows on the north and west elevations are covered with plyboard. 
No address was detected on the façade.  
 

 
Photograph 7: Building No. 7, south elevation, view to north. 

 
Building 8, 5590 University Avenue 
This is a one-story garage building constructed between 1947 and 1953 between Buildings 7 and 9. It 
has a rectangular plan, is approximately 465 sq. ft. in size, and is clad with painted stucco. It has a side-
gabled roof with overhanging eaves and exposed rafter tails. Much of the roof has been covered with 
tarps. The primary entrance (garage door opening) on the east elevation has been covered with 
plywood.  
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Photograph 8: Building No. 8, east elevation, view to northwest. 

 

Building 9, 5592 University Avenue  
This is a one-story residential building originally constructed in 1951. The building has an irregular plan, 
and is approximately 913 sq. ft. in size. The northern portion of the building has a gabled roof covered 
with rolled roofing material; the roof on the southern portion is not clearly visible because it is covered 
with tarps. The building is clad with asbestos shingles. The eastern end of the building has a breezeway 
under the gabled roof. There is a brick chimney, partially covered with a tarp, on the north elevation. 
Windows are not clearly visible due to foliage, and some are covered with boards or security grilles. 
Visibility overall was limited due to dense foliage surrounding the building. 
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Photograph 9: Building No. 9, south elevation, view to north. 
 

Construction History  
 
This chronology provides a summary of the property’s development and alterations that have been 
made over time. 

Table 7 Construction History for APN 472-410-13 
Bld. No.  Date Description of Work Performed Source  Owner on Record 

7 1949 Construction permit for dwelling Assessor’s Building 
Records 

Unknown 

7/9 1958 Construct single poster panel at 5590/5592 
University Avenue 

Building permits Cordtz Div. Pacific Outdoor 
Adv. Co. 

9 1951 Construction permit for dwelling Assessor’s Building 
Records 

Unknown 

9 1959 Construct den and bath attached to 
residence 

Building Permits Wm. C. Hubrich 

 
Occupant History  
 
This chronology provides a summary of the property’s occupancy over time. 

Table 8 Occupant History for APN 472-410-13 
Bld. No. / Address  Date Occupant Name  Owner on Record  Source 

Bldg. 7, 5590 University Avenue 1950 Vacant Unknown City Directory 

“ 1952 Keller G S Unknown “ 

“ 1953-1971 Shurig Carl Unknown “ 

“ 1972-1975 Shurig Clara F Mrs. Unknown ” 

“ 1976 Testa Mildred Unknown “ 

“ 1977-1979 No return Unknown “ 

“ 1980 Vacant Unknown “ 

“ 1984 Vacant Unknown “ 

5591 University Avenue 1952-1955 Markov Louis Htg & Sht Mtl Unknown “ 

“ 1956-1973 Markov Louis Sheet Metal 
Wks 

Unknown “ 

“ 1974 Markov Louis Sheet Metal 
& Heating  

Unknown “ 

“ 1975-1979 Baker Electricians Unknown “ 
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Bldg. 9, 5592 University Avenue 1952-1979 Hubrich W C Wm. C. Hubrich “ 

Bld. No. / Address  Date Occupant Name  Owner on Record  Source 

“ 1980 Not listed - “ 

“ 1984 Vacant Unknown “ 

 
Should you have any questions or comments regarding the information provided in this memo, please 
do not hesitate to contact me at 805-644-4455, or szgurrola@rinconconsultants.com.  
 
Sincerely,  
Rincon Consultants, Inc.  

 
Susan Zamudio-Gurrola 
Architectural Historian 



 

 

Appendix A 
City Directories 

  























































1980 

5556 University Ave Sportscar Emporium  (Stge) used car 

5570  “ “ Tuxedo Junction rentals 

5580 “ “ Not listed 

5586 “ “ Humphrey Appliance  refgr-freezer sls 

   John’s TV & Appliance 

5590 “ “ Vacant 

5592 “ “ Not listed 

 

1984 

5556 University Ave Two Guys Auto Sales used cars 

5570  “ “ Tuxedo Junction c/o rentals 

5570 ½ “ “ Mc Bride Electric Inc contr  

5586  “ “ Humphrey Appliance refgr-freezer sls 

5590 “ “ Vacant 

5592 “ “ Vacant 



 

 

Appendix B 
Building Permits 

  

































 

 

Appendix C 
Assessor’s Building Records 

  



































 

 

Appendix D 
Master Property Records 

 

  















 

 

Appendix E 
Notice of Completion 

  



September 21, 2017 

 

Notices of Completion could not be located. 



 

 

Appendix F 
Site Map and Photograph Key 
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