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Acronyms 

APN Assessor’s Parcel Number
ASBS Area of Special Biological Significance
BMP Best Management Practice
CEQA California Environmental Quality Act
CGP Construction General Permit
DCV Design Capture Volume
DMA Drainage Management Areas
ESA Environmentally Sensitive Area
GLU Geomorphic Landscape Unit
GW Ground Water
HMP Hydromodification Management Plan
HSG Hydrologic Soil Group
HU Harvest and Use
INF Infiltration
LID Low Impact Development
LUP Linear Underground/Overhead Projects
MS4 Municipal Separate Storm Sewer System
N/A Not Applicable
NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service
PDP Priority Development Project
PE Professional Engineer
POC Pollutant of Concern
SC Source Control
SD Site Design
SDRWQCB San Diego Regional Water Quality Control Board
SIC Standard Industrial Classification
SWPPP Stormwater Pollutant Protection Plan
SWQMP Storm Water Quality Management Plan
TMDL Total Maximum Daily Load
WMAA Watershed Management Area Analysis
WPCP Water Pollution Control Program
WQIP Water Quality Improvement Plan
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Certification Page 

Project Name: 
Permit Application 

I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for 
this project, and that I have exercised responsible charge over the design of the project as defined in 
Section 6703 of the Business and Professions Code, and that the design is consistent with the 
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCB 
Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit). 

I have read and understand that the City Engineer has adopted minimum requirements for 
managing urban runoff, including storm water, from land development activities, as described in the 
Storm Water Standards. I certify that this PDP SWQMP has been completed to the best of my ability 
and accurately reflects the project being proposed and the applicable source control and site design 
BMPs proposed to minimize the potentially negative impacts of this project's land development 
activities on water quality. I understand and acknowledge that the plan check review of this PDP 
SWQMP by the City Engineer is confined to a review and does not relieve me, as the Engineer in 
Responsible Charge of design of storm water BMPs for this project, of my responsibilities for project 
design. 

Engineer of Work's Signature 

Print Name 

C ompany 

Date 

Engineer’s Stamp 
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Submittal Record

Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP 
is re-submitted, provide the date and status of the project. In last column indicate changes that 
have been made or indicate if response to plancheck comments is included. When applicable, 
insert response to plancheck comments. 

Submittal 
Number Date Project Status Changes 

1 

Preliminary 
Design/Planning/CEQA 

Final Design 

Initial Submittal 

2 

Preliminary 
Design/Planning/CEQA 

Final Design 

3 

Preliminary 
Design/Planning/CEQA 

Final Design 

4 

Preliminary 
Design/Planning/CEQA 

Final Design 
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Project Vicinity Map

Project Name:
Permit Application 
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City of San Diego Form DS-560 
Storm Water Requirements Applicability 

Checklist
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THE CITY OF SAN DIEGO

Visit our web site: sandiego.gov/dsd. 
Upon request, this information is available in alternative formats for persons with disabilities.

DS-560 (10-24) 

Stormwater Requirements
Applicability Checklist   

Project Address: Project Number:

SECTION 1: Construction Stormwater Best Management Practices (BMP) Requirements

All construction sites are required to implement construction BMPs per the performance standards in the Stormwater Standards 
Manual. Some sites are also required to obtain coverage under the State Construction General Permit (CGP)1, administered by the 
California State Water Resources Control Board. 

For all projects, complete Part A - If the project is required to submit a Stormwater Pollution Prevention Plan (SWPPP) or 
Water Pollution Control Plan (WPCP), continue to Part B. 

PART A – Determine Construction Phase Stormwater Requirements

1. Is the project subject to California’s statewide General National Pollutant Discharge Elimination System (NPDES) permit for
Stormwater Discharges Associated with Construction Activities, also known as the State Construction General Permit (CGP)?
(Typically projects with land disturbance greater than or equal to 1 acre.)

Yes, SWPPP is required; skip questions 2-4. No; proceed to the next question. 

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, grubbing,
excavation, or any other activity resulting in ground disturbance and/or contact with stormwater?

Yes, WPCP is required; skip questions 3-4. No; proceed to the next question. 

3. Does the project propose routine maintenance to maintain the original line and grade, hydraulic capacity, or original purpose of
the facility? (Projects such as pipeline/utility replacement)

Yes, WPCP is required; skip question 4. No; proceed to the next question. 

4. Does the project only include the following Permit types listed below?

Electrical Permit, Fire Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit, Spa Permit.
Individual Right-of-Way Permits that exclusively include only ONE of the following activities: water service, sewer lateral, 
or utility service.
Right-of-Way Permits with a project footprint of less than 150 linear feet that exclusively include only ONE of the
following activities: curb ramp, sidewalk and driveway apron replacement, potholing, curb and gutter replacement, and
retaining wall encroachments.

Yes, no document is required. 

Check one of the boxes below and continue to Part B

If you checked “Yes” for question 1, an SWPPP is REQUIRED – continue to Part B

If you checked “No” for question 1 and checked “Yes” for question 2 or 3, a WPCP is REQUIRED. If the project 
proposes less than 5,000 square feet of ground disturbance AND has less than a 5-foot elevation change over the 
entire project area, a Minor WPCP may be required instead. Continue to Part B 

If you check “No” for all questions 1-3 and checked “Yes” for question 4, Part B does not apply, and no 
document is required. Continue to Section 2.

1 More information on the City’s construction BMP requirements as well as CGP requirements can be found at 
www.sandiego.gov/stormwater/regulations/index.shtml

FORM

DS-560
October 2024

CLEAR FORM

4545 Mission Bay Drive, San Diego, CA 92109

Development 
SDJ) Services 

0 

0 

□ 

0 
(i) 

0 

0 
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DS-560 (10-24) 

PART B – Determine Construction Site Priority 

This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP. The city reserves the 
right to adjust the priority of projects both before and after construction. Construction projects are assigned an inspection frequency 
based on if the project has a “high threat to water quality.” The City has aligned the local definition of “high threat to water quality” to 
the risk determination approach of the State CGP. The CGP determines risk level based on project-specific sediment risk and receiving 
water risk. Additional inspection is required for projects within the Areas of Special Biological Significance (ASBS) watershed. NOTE: The 
construction priority does NOT change construction BMP requirements that apply to projects; rather, it determines the frequency of 
inspections that will be conducted by city staff. 

Complete Part B and continue to Section 2 

1. ASBS 

A. Projects located in the ASBS watershed. 

2. High Priority 

A. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit (CGP) and are not located in the 
ASBS watershed. 

B. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and are not located in the ASBS watershed. 

3. Medium Priority 

A. Projects that are not located in an ASBS watershed or designated as a High-priority site. 
B. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and are not located in an ASBS watershed. 
C. WPCP projects (>5,000 square feet of ground disturbance) located within the Los Peñasquitos watershed management 

area. 

4. Low Priority 

A. Projects not subject to a Medium or High site priority designation and are not located in an ASBS watershed. 
 

Section 2: Construction Stormwater BMP Requirements 

Additional information for determining the requirements is found in the Stormwater Standards Manual. 

PART C – Determine if Not Subject to Permanent Stormwater Requirements 

Projects that are considered maintenance or otherwise not categorized as “new development projects” or “redevelopment projects” 
according to the Stormwater Standards Manual are not subject to Permanent Stormwater BMPs. 

 If “yes” is checked for any number in Part C: Proceed to Part F and check “Not Subject to Permanent Stormwater BMP 
Requirements.”  

 If “no” is checked for all the numbers in Part C: Continue to Part D. 
 

1. Does the project only include interior remodels and/or is the project entirely within an existing enclosed structure and does not 
have the potential to contact stormwater? 

Yes  No 

2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces? 

Yes No 

3. Does the project fall under routine maintenance? Examples include but are not limited to roof or exterior structure surface 
replacement, resurfacing or reconfiguring surface parking lots or existing roadways without expanding the impervious footprint, 
and routine replacement of damaged pavement (grinding, overlay and pothole repair). 

Yes  No 

CLEAR FORM 

□ 

□ 

□ 

Iii 

0 @ 

0 @ 

0 @ 
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DS-560 (10-24) 

PART D – PDP Exempt Requirements 

PDP Exempt projects are required to implement site design and source control BMPs.  

If “yes” is checked for any questions in Part D, continue to Part F and check the box labeled “PDP Exempt.” 
If “no” is checked for all questions in Part D, continue to Part E.

1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that: 

Are designed and constructed to direct stormwater runoff to adjacent vegetated areas, or other non-erodible permeable
areas? Or; 
Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or; 
Are designed and constructed with permeable pavements or surfaces in accordance with the Green Streets guidance in the
City’s Stormwater Standards manual?

Yes, PDP exempt requirements apply  No, proceed to the next question

2. Does the project ONLY include retrofitting or redeveloping existing paved alleys, streets or roads designed and constructed in
accordance with the Green Streets guidance in the City’s Stormwater Standards Manual?

Yes, PDP exempt requirements apply  No, proceed to the next question 

PART E – Determine if the Project is a Priority Development Project (PDP) 

Projects that match one of the definitions below are subject to additional requirements, including the preparation of a Stormwater 
Quality Management Plan (SWQMP). 

If “yes” is checked for any number in Part E, continue to Part F and check the box labeled “Priority Development Project.”
If “no” is checked for every number in Part E, continue to Part F and check the box labeled “Standard Development Project.”

1. New development that creates 10,000 square feet or more of impervious surfaces collectively over 
the project site. This includes commercial, industrial, residential, mixed-use, and public development
projects on public or private land.

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of impervious
surfaces on an existing site of 10,000 square feet or more of impervious surfaces. This includes
commercial, industrial, residential, mixed-use, and public development projects on public or private land. 

3. New development or redevelopment of a restaurant. Facilities that sell prepared foods and beverages
for consumption, including stationary lunch counters and refreshment stands selling prepared foods and
drinks for immediate consumption (Standard Industrial Classification (SIC) 5812), and where the land
development creates and/or replaces 5,000 square feet or more of impervious surface. 

4. New development or redevelopment on a hillside. The project creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site) and where the development will grade on
any natural slope that is 25% or greater. 

5. New development or redevelopment of a parking lot that creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site). 

6. New development or redevelopment of streets, roads, highways, freeways, and driveways. The
project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the 
project site). 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

0 

0 

® 0 

® 0 

0 ® 

0 ® 

® 0 

0 ® 
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DS-560 (10-24) 

7. New development or redevelopment discharging directly to an environmentally sensitive area. The
project creates and/or replaces 2,500 square feet of impervious surface (collectively over the project site), 
and discharges directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow
that is conveyed overland a distance of 200 feet or less from the project to the ESA or conveyed in a pipe or
open channel any distance as an isolated flow from the project to the ESA (i.e., not commingled with flows
from adjacent lands). 

8. New development or redevelopment projects of retail gasoline outlets (RGO) that create and/or 
replace 5,000 square feet of impervious surface. The development project meets the following criteria: (a)
5,000 square feet or more or (b) has a projected Average Daily Traffic (ADT) of 100 or more vehicles per day. 

9. New development or redevelopment projects of an automotive repair shop that creates and/or 
replaces 5,000 square feet or more of impervious surfaces. Development projects categorized in any one
of Standard Industrial Classification (SIC) codes 5013, 5014, 5541, 7532-7534 or 7536-7539.

10. Other Pollutant Generating Project. These projects are not covered in any of the categories above but
involve the disturbance of one or more acres of land and are expected to generate post-construction phase
pollutants, including fertilizers and pesticides. This category does not include projects creating less than
5,000 square feet of impervious area and projects containing landscaping without a requirement for the
regular use of fertilizers and pesticides (such as a slope stabilization project using native plants). Impervious
area calculations need not include linear pathways for infrequent vehicle use, such as emergency
maintenance access or bicycle and pedestrian paths if the linear pathways are built with pervious surfaces
or if runoff from the pathway sheet flows to adjacent pervious areas. 

PART F – Select the appropriate category based on the outcomes of Part C through Part E 

The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS 

The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control BMP requirements
apply. See the Stormwater Standards Manual for guidance. 

The Project is PDP EXEMPT. Site design and source control BMP requirements apply. Refer to the
Stormwater Standards Manual for guidance. 

The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control and structural pollutant
control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance on
determining if the project requires hydromodification plan management. If yes to this question, submit a
Form DS-564 “Stormwater Quality Management Plan Submittal Checklist” with your S MP.

Name of Owner or Agent Title 

Signature Date 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

----- --

0 0 

0 ® 

0 ® 

0 ® 

0 0 

0 0 

0 0 

® 0 
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THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

8     The City of San Diego | Storm Water Standards 
        PDP SWQMP Template |  January 2018 Edition

Pacific Beach Hotel
(las 



AApplicability of Permanent, Post--CConstruction  
SStorm Water BMP Requirements 

FForm I-1 

Project Identification  
Project Name: 
Permit Application Number: Date: 

Determination of Requirements  
The purpose of this form is to identify permanent, post-construction requirements that apply to the 
project. This form serves as a short summary of applicable requirements, in some cases referencing 
separate forms that will serve as the backup for the determination of requirements. 

Answer each step below, starting with SStep 1 and progressing through each step until reaching 
"Stop". Refer to the manual sections and/or separate forms referenced in each step below. 

Step  Answer  Progression  
Step 1: Is the project a "development 
project"? See Section 1.3 of the manual

 for 
guidance. 

� Yes Go to SStep 2. 

� No SStop. Permanent BMP 
requirements do not apply. No 
SWQMP will be required. Provide 
discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only 
interior remodels within an existing building): 

Step 2: Is the project a Standard Project, PDP, or 
PDP Exempt? 

� Standard 
Project 

Stop. 

� PDP PDP requirements apply, including 
PDP SWQMP. Go to SStep 3. 

 

Stop.  Standard Project 
requirements apply. Provide 
discussion and list any additional 
requirements below.   

Discussion / justification, and additional requirements for exceptions to PDP definitions, if 
applicable: 

9     The City of San Diego | Storm Water Standards    
 |  January 2018 Edition
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✔

✔

□ 

□ 

□ 
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FForm I--11 Page 2 of 2  
SStep  AAnswer  PProgression  

SStep 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 

 

� Yes Consult the City Engineer to 
determine requirements.  
Provide discussion and identify 
requirements below. Go to SStep 4. 

� No BMP Design Manual PDP 
requirements apply. Go to SStep 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior 
lawful approval does not apply): 

Step 4. Do hydromodification control 
requirements apply? 

 

� Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). Go to SStep 5. 

� No SStop. PDP structural BMPs required 
for pollutant control (Chapter 5) 
only. Provide brief discussion of 
exemption to hydromodification 
control below. 

Discussion / justification if hydromodification control requirements do not apply: 

Step 5. Does protection of critical coarse 
sediment yield areas apply? 

 

� Yes Management measures required 
for protection of critical coarse 
sediment yield areas (Chapter 6.2). 
Stop. 

� No Management measures not 
required for protection of critical 
coarse sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion / justification if protection of critical coarse sediment yield areas does not apply: 
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✔

The project site location is located outside of a critical coarse sediment yield area.

✔

✔

□ 

□ 

□ 

□ 
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HMP Exemption Exhibit
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SSite Information Checklist 
FFor PDPs  

FForm I-3B 

Project Summary Information  
Project Name 

Project Address 

Assessor's Parcel Number(s) (APN(s)) 

Permit Application Number 

Project Watershed Select One: 
� San Dieguito River 
� Penasquitos 
� Mission Bay 
� San Diego River 
� San Diego Bay 
� Tijuana River 

Hydrologic subarea name with Numeric 
Identifier up to two decimal places (9XX.XX) 

Project Area 
(total area of Assessor's Parcel(s) associated 
with the project or total area of the right-of-
way) 

________ Acres   (____________ Square Feet) 

Area to be disturbed by the project 
(Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Impervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Pervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Project Area. 
The proposed increase or decrease in 
impervious area in the proposed condition as 
compared to the pre-project condition 

________ % 

13     The City of San Diego | Storm Water Standards          
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Pacific Beach Hotel

4545 Mission Bay Drive, San Diego, CA 92109

424-140-03-00

906.40

0.64 27,800

0.64 27,800

0.58 26,900

0.06 900

-6.25

✔

□ 
□ 
□ 

□ 
□ 

□ 
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FForm I--33B Page 2 of 11  
DDescription of Existing Site Condition and DDrainage Patterns  

Current Status of the Site (select all that apply): 
� Existing development  
� Previously graded but not built out  
� Agricultural or other non-impervious use  
� Vacant, undeveloped/natural 
Description / Additional Information: 

Existing Land Cover Includes (select all that apply): 
� Vegetative Cover 
� Non-Vegetated Pervious Areas 
� Impervious Areas 
Description / Additional Information: 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 
� NRCS Type A 
� NRCS Type B 
� NRCS Type C 
� NRCS Type D 
Approximate Depth to Groundwater: 
� Groundwater Depth < 5 feet 
� 5 feet < Groundwater Depth < 10 feet 
� 10 feet < Groundwater Depth < 20 feet 
� Groundwater Depth > 20 feet 
Existing Natural Hydrologic Features (select all that apply): 
� Watercourses 
� Seeps 
� Springs 
� Wetlands 
� None 
Description / Additional Information: 
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✔

✔

✔

✔

✔

□ 
□ 

□ 
□ 

□ 
□ 
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□ 
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□ 

□ 

□ 

□ 
□ 
□ 

□ 

□ 

□ 

□ 

□ 

SDJJ 



FForm I--33B Page 3 of 11  
DDescription of Existing Site Topography and Drainage 

How is storm water runoff conveyed from the site? At a minimum, this description should answer: 
1. Whether existing drainage conveyance is natural or urban;
2. If runoff from offsite is conveyed through the site? If yes, quantification of all offsite

drainage areas, design flows, and locations where offsite flows enter the project site and
summarize how such flows are conveyed through the site;

3. Provide details regarding existing project site drainage conveyance network, including
storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, and natural and constructed channels;

4. Identify all discharge locations from the existing project along with a summary of the
conveyance system size and capacity for each of the discharge locations. Provide
summary of the pre-project drainage areas and design flows to each of the existing runoff
discharge locations.

DDescriptions/Additional Information  

15     

Pacific Beach Hotel

The existing site sheet flows any runoff southwest into the curb and gutter system on
Mission Bay drive. The water continues southeast along the gutter to eventually get
picked up by a curb inlet and get piped into Mission bay. There is no runoff from offsite
conveyed through the site. The project site currently acts as one large drainage area as
there is no known point of connection to a storm drain line or single discharge location.
The runoff from the site appears to sheet flow into the curb and gutter system.

SDJJ 



FForm I--33B Page 4 of 11  
DDescription of Proposed Site Development and Drainage Patterns  

Project Description / Proposed Land Use and/or Activities: 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 

List/describe proposed pervious features of the project (e.g., landscape areas): 

Does the project include grading and changes to site topography? 
� Yes 
� No 
Description / Additional Information: 

16     

Pacific Beach Hotel

The proposed project will be a three story hotel building complete with a pool and
subterranean parking.

The site's impervious feature will include the building, hardscape, a pool, and sidewalk.

The site's pervious features will include LID planters, and landscaped areas.

✔

Excavation will be required for proposed subterranean parking level.

□ 
□ 
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FForm I--33B Page 5 of 11  
Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
� Yes 
� No 

If yes, provide details regarding the proposed project site drainage conveyance network, including 
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural 
and constructed channels, and the method for conveying offsite flows through or around the 
proposed project site. Identify all discharge locations from the proposed project site along with a 
summary of the conveyance system size and capacity for each of the discharge locations. Provide a 
summary of pre and post-project drainage areas and design flows to each of the runoff discharge 
locations. Reference the drainage study for detailed calculations. 

Description / Additional Information: 
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Pacific Beach Hotel

✔

The project will propose connection to an existing 24" concrete storm drain line located
in the southwest frontage of the site. A combination of roof drains, and area drains will
capture all runoff where it will be gravity fed to one of four biofiltration planters. Once
treated the water will then be discharged into the public 24" storm drain system where it
will be conveyed into Mission Bay.

□ 
□ 

SDJJ 



FForm I--33B Page 6 of 11  
Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply): 
� Onsite storm drain inlets  
� Interior floor drains and elevator shaft sump pumps 
� Interior parking garages 
� Need for future indoor & structural pest control 
� Landscape/outdoor pesticide use 
� Pools, spas, ponds, decorative fountains, and other water features 
� Food service 
� Refuse areas 
� Industrial processes 
� Outdoor storage of equipment or materials 
� Vehicle and equipment cleaning 
� Vehicle/equipment repair and maintenance 
� Fuel dispensing areas 
� Loading docks 
� Fire sprinkler test water 
� Miscellaneous drain or wash water 
� Plazas, sidewalks, and parking lots 

Description/Additional Information: 
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Pacific Beach Hotel

✔

✔

✔

✔

✔

✔

✔

✔

✔

□ 
□ 
□ 
□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 

SDJJ 



FForm I--33B Page 7 of 11  
IIdentification and Narrative of Receiving Water  

Narrative describing flow path from discharge location(s), through urban storm conveyance system, 
to receiving creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, 
lagoon, lake or reservoir, as applicable) 

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge 
locations 

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project 
discharge locations 

Provide distance from project outfall location to impaired or sensitive receiving waters 

Summarize information regarding the proximity of the permanent, post-construction storm water 
BMPs to the City’s Multi-Habitat Planning Area and environmentally sensitive lands 
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A combination of roof drains, area drains will capture all runoff where it will be gravity fed
to one of four biofiltration planters. Once treated the water will then be discharged into
the public 24" storm drain system where it will be conveyed into Mission Bay.

N/a

N/a

N/a

n/a

Pacific Beach Hotel

SDJJ 



FForm I--33B Page 8 of 11  
IIdentification of Receiving Water Pollutants of Concern  

List any 303(d) impaired water bodies within the path of storm water from the project site to the 
Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) 
causing impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for 
the impaired water bodies: 

3303(d) Impaired Water Body 
(Refer to Appendix K) 

Pollutant(s)/Stressor(s) (Refer to 
Appendix K) 

TMDLs/WQIP Highest Priority 
Pollutant (Refer to Table 1-4 in 

Chapter 1)  

Identification of Project Site Pollutants*  
*Identification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate
in an alternative compliance program unless prior lawful approval to meet earlier PDP requirements
is demonstrated)
Identify pollutants anticipated from the project site based on all proposed use(s) of the site (see
Appendix B.6):

Pollutant 
Not Applicable to the 

Project Site  
Anticipated from the 

Project Site  
Also a Receiving Water 
Pollutant of Concern  

Sediment 

Nutrients 
Heavy Metals 

Organic Compounds 

Trash & Debris 
Oxygen Demanding 

Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 

20     

Pacific Beach Hotel

Pacific Ocean Indicator bacteria NA

✔

✔

✔

✔

✔

✔

✔

✔

✔

□ □ □ 
□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 

SDJJ 



FForm I--33B Page 9 of 11  
HHydromodification Management Requirements  

Do hydromodification management requirements apply (see Section 1.6)? 
� Yes, hydromodification management flow control structural BMPs required. 
� No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 
� No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 
embayments, or the Pacific Ocean. 

� No, the project will discharge runoff directly to an area identified as appropriate for an exemption 
by the WMAA for the watershed in which the project resides. 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

Note: If “No” answer has been selected the SWQMP must include an exhibit that shows the storm 
water conveyance system from the project site to an exempt water body. The exhibit should include 
details about the conveyance system and the outfall to the exempt water body. 

CCritical Coarse Sediment Yield Areas*  
**This Section only required if hydromodification management requirements apply

Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream 
area draining through the project footprint? 
� Yes 
� No 
Discussion / Additional Information: 
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Pacific Beach Hotel

✔

✔

□ 
□ 

□ 

□ 

□ 
□ 

SDJJ 



FForm I--33B Page 10 of 11  
FFlow Control for Post--PProject Runoff*  

**This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management 
(see Section 6.3.1). For each POC, provide a POC identification name or number correlating to the 
project's HMP Exhibit and a receiving channel identification name or number correlating to the 
project's HMP Exhibit. 

Has a geomorphic assessment been performed for the receiving channel(s)? 
� No, the low flow threshold is 0.1Q2 (default low flow threshold) 
� Yes, the result is the low flow threshold is 0.1Q2 
� Yes, the result is the low flow threshold is 0.3Q2 
� Yes, the result is the low flow threshold is 0.5Q2 
If a geomorphic assessment has been performed, provide title, date, and preparer: 

Discussion / Additional Information: (optional) 
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Pacific Beach Hotel

The project will have one point of connection to a 24" pipe that is part of the public storm
drain system. The flow to this point of connection will be managed for hydromodification
by orifice plates that will be placed within each of the four biofiltration planters that are
proposed on the project.

✔□ 
□ 
□ 
□ 

SDJJ 



FForm I--33B Page 11 of 11  
OOther Site Requirements and Constraints  

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local 
codes governing minimum street width, sidewalk construction, allowable pavement types, and 
drainage requirements. 

OOptional Additional Information or Continuation of Previous Sections As Needed  
This space provided for additional information or continuation of information from previous 
sections as needed. 
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Pacific Beach Hotel

Minimum parkway width of 22 ft.

SDJJ 



SSource Control BMP Checklist 
ffor PDPs  

FForm I-4B 

Source Control BMPs  
All development projects must implement source control BMP where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm Water 
Standards) for information to implement source control BMPs shown in this checklist. 

Answer each category below pursuant to the following. 
"Yes" means the project will implement the source control BMP as described in Chapter 4
and/or Appendix E of the BMP Design Manual. Discussion / justification is not required.
"No" means the BMP is applicable to the project but it is not feasible to implement.
Discussion / justification must be provided.
"N/A" means the BMP is not applicable at the project site because the project does not
include the feature that is addressed by the BMP (e.g., the project has no outdoor materials
storage areas). Discussion / justification may be provided.

Sourcce Control Requirement Applied?  
 Prevention of Illicit Discharges into the MS4 Yes No N/A

Discussion / justification if  not implemented: 

 Storm Drain Stenciling or Signage Yes No N/A
Discussion / justification if  not implemented: 

 Protect Outdoor Materials Storage Areas from Rainfall, Run-
On, Runoff, and Wind Dispersal 

Yes No N/A

Discussion / justification if  not implemented: 

 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 

Yes No N/A

Discussion / justification if  not implemented: 

 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 

Yes No N/A

Discussion / justification if  not implemented: 

24     

✔

✔

✔

✔

Trash enclosures are within the building footprint and are not exposed to the sky.

✔

Pacific Beach Hotel

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

SDJJ 



FForm I--44BB  PPage 2 of 2  
SSource Control Requirement  AApplied?  

 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each 
source listed below) 

On-site storm drain inlets Yes No  N/A
Interior floor drains and elevator shaft sump pumps Yes No  N/A
Interior parking garages Yes No  N/A
Need for future indoor & structural pest control Yes No  N/A
Landscape/Outdoor Pesticide Use Yes No  N/A
Pools, spas, ponds, decorative fountains, and other water features Yes No  N/A
Food service Yes No  N/A
Refuse areas Yes No  N/A
Industrial processes Yes No  N/A
Outdoor storage of equipment or materials Yes No  N/A
Vehicle/Equipment Repair and Maintenance Yes No  N/A
Fuel Dispensing Areas Yes No  N/A
Loading Docks Yes No  N/A
Fire Sprinkler Test Water Yes No  N/A
Miscellaneous Drain or Wash Water Yes No  N/A
Plazas, sidewalks, and parking lots Yes No  N/A

A: Large Trash Generating Facilities Yes No  N/A
B: Animal Facilities Yes No  N/A
C: Plant Nurseries and Garden Centers Yes No  N/A
D: Automotive  Yes No  N/A

Discussion / justification if  not implemented. Clearly identify which sources of runoff pollutants 
are discussed. Justification must be provided for all "No" answers shown above. 
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✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Pacific Beach Hotel

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

SDJJ 
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Pacific Beach Hotel

✔

✔

✔

✔

✔

✔

Excavation is required through most of the site for proposed subterranean parking.

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

SDJJ 
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Pacific Beach Hotel

✔

Geotechnical report has minimum soil compaction requirements.

✔

✔

✔

✔

✔

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

SDJJ 
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Pacific Beach Hotel

✔

✔

✔

✔

✔

✔

✔

✔

✔

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

SDJJ 
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See DMA exhibit for
reference.

Pacific Beach Hotel

SDJJ 



SSummary of PDP Structural BMPs  FForm I--66  
PPDP Structural BMPs  

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the 
BMP Design Manual, Part 1 of Storm Water Standards). Selection of PDP structural BMPs for storm 
water pollutant control must be based on the selection process described in Chapter 5. PDPs 
subject to hydromodification management requirements must also implement structural BMPs for 
flow control for hydromodification management (see Chapter 6 of the BMP Design Manual). Both 
storm water pollutant control and flow control for hydromodification management can be achieved 
within the same structural BMP(s). 

PDP structural BMPs must be verified by the City at the completion of construction. This includes 
requiring the project owner or project owner's representative to certify construction of the 
structural BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity 
(see Chapter 7 of the BMP Design Manual). 

Use this form to provide narrative description of the general strategy for structural BMP 
implementation at the project site in the box below. Then complete the PDP structural BMP 
summary information sheet (page 3 of this form) for each structural BMP within the project (copy 
the BMP summary information page as many times as needed to provide summary information for 
each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must 
describe how the steps for selecting and designing storm water pollutant control BMPs presented in 
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For 
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow 
control BMPs are integrated or separate. 

(Continue on page 2 as necessary.) 
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Pacific Beach Hotel

The PDP structural BMPs were selected by following the procedure on Figure 5.1 and
5.2 of the City of San Diego Storm Water Standards Manual. The site was determined
to not be self-mitigating, de minimus, or self-retaining, while harvest and reuse was
determined to be infeaseible. Infiltration is infeasible due to the site being underlain by
soil group D, so flow-through biofiltration planters were selected and sized for treatment.

SDJJ 



FForm I-6 Page  of (Copy as many as needed) 
Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� Retention by harvest and use (
� Retention by infiltration basin (INF-1) 
� Retention by bioretention (INF-2) 
� Retention by permeable pavement (INF-3) 
� Partial retention by biofiltration with partial retention (PR-1) 
� Biofiltration (BF-1) 
� Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for
maintenance? 

3      

Pacific Beach Hotel

1 8

1

5

Evan Lakin
2132665266

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

✔

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SDJ 



FForm I-6 Page of (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Pacific Beach Hotel

2 8
1

5

SD.J 



FForm I-6 Page  of (Copy as many as needed) 
Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� Retention by harvest and use (
� Retention by infiltration basin (INF-1) 
� Retention by bioretention (INF-2) 
� Retention by permeable pavement (INF-3) 
� Partial retention by biofiltration with partial retention (PR-1) 
� Biofiltration (BF-1) 
� Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for
maintenance? 

3      

Pacific Beach Hotel

3 8

2

5

Evan Lakin
2132665266

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

✔

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SDJ 



FForm I-6 Page of (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 

33     

Pacific Beach Hotel

4 8
2

5

SD.J 



FForm I-6 Page  of (Copy as many as needed) 
Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� Retention by harvest and use (
� Retention by infiltration basin (INF-1) 
� Retention by bioretention (INF-2) 
� Retention by permeable pavement (INF-3) 
� Partial retention by biofiltration with partial retention (PR-1) 
� Biofiltration (BF-1) 
� Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for
maintenance? 

3      

Pacific Beach Hotel

5 8

3

5

Evan Lakin
2132665266

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

✔

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SDJ 



FForm I-6 Page of (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Pacific Beach Hotel

6 8
3

5

SD.J 



FForm I-6 Page  of (Copy as many as needed) 
Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� Retention by harvest and use (
� Retention by infiltration basin (INF-1) 
� Retention by bioretention (INF-2) 
� Retention by permeable pavement (INF-3) 
� Partial retention by biofiltration with partial retention (PR-1) 
� Biofiltration (BF-1) 
� Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for
maintenance? 

3      

Pacific Beach Hotel

7 8

4

5

Evan Lakin
2132665266

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

Ketan Patel
858-550-4004

✔

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SDJ 



FForm I-6 Page of (Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Pacific Beach Hotel

8 8
4

5
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Attachment 1 
Backup For PDP Pollutant 

Control BMP  

This is the cover sheet for Attachment 1. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name: Pacific Beach Hotel
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DMA Exhibit (Required) See 

DMA Exhibit Checklist. 

Tabular Summary of DMAs Showing DMA 
ID matching DMA Exhibit, DMA Area, and 
DMA Type (Required)* 

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

Included on DMA Exhibit in 
Attachment 1a 

Included as Attachment 1b, 
separate from DMA Exhibit 

Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 
entire project will use infiltration BMPs) 

Refer to Appendix B.3-1 of the BMP 
Design Manual to complete Form I-7. 

Included 

Not included because the 
entire project will use 
infiltration BMPs 

Infiltration Feasibility Information.  
Contents of Attachment 1d depend on the 
infiltration condition: 

No Infiltration Condition:
o Infiltration Feasibility Condition

Letter

o Form I-8A (optional)
o Form I-8B (optional)

Partial Infiltration Condition:
o Infiltration Feasibility Condition

Letter

o Form I-8A
o Form I-8B

Full Infiltration Condition:
o Form I-8A
o Form I-8B
o Worksheet C.4-3
o Form I-9

Refer to Appendices C and D of the 
BMP Design Manual for guidance. 

Included 

Not included because the 
entire project will use 
harvest and use BMPs 

Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

Refer to Appendices B and E of the BMP 
Design Manual for structural pollutant 
control BMP design guidelines and site 
design credit calculations 

Included 

Included 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name: Pacific Beach Hotel

✔

✔

✔

✔

□ 

□ 

□ 

□ 

□ 

□ 

□ 

SDJ 



Use this checklist to ensure the required information has been included on 
the DMA Exhibit: 

The DMA Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected 
Existing topography and impervious areas 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize 

imperviousness 
Drainage management area (DMA) boundaries, DMA ID numbers, and DMA 

areas (square footage or acreage), and DMA type (i.e., drains to BMP, self-
retaining, or self-mitigating) 

Potential pollutant source areas and corresponding required source controls 
(see Chapter 4, Appendix E.1, and Form I-3B) 

Structural BMPs (identify location, type of BMP, size/detail
) 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name: Pacific Beach Hotel

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

□ 
□ 
□ 
□ 

~ 
□ 

□ 

□ 

□ 

SDJ 
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
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

3131 Camino Del Rio North
Suite 1080
San Diego, CA 92108
O: 213.418.0201
F: 213.266.5294
www.kpff.com






E-1
Area = 0.64 acres
Runoff Coefficient = 0.88
Intensity (I10) = 3.95 in/hr
Intensity (I100) = 5.27 in/hr
Q10 = 2.23 CFS
Q100 = 2.97 CFS

POC #1
Discharge Point to
Mission Bay Drive Curb
and Gutter
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GENERAL DEMOLITION NOTES: 
1. CONTIW:TOR TO Cl.EAR PROJECT SITE ARE'A WlllilN THE COtFINE'S OF THE DEMOUllON LIMIT LINE. THE CONTRJCTOR SHolJ..l. 

OEMOI..ISHANOREMOVEFROMTHESITEAl.lEXISffiGUTIUTIES,STRUCTURES,Pl.NlTERS, lREES,ANOAU.CJJHERSITEFEATURES, 
UtUSS OTHERWISE NOTED ON THE Pl.AN. 

2. REMOVAL OF LANOSCAPING SHAU. INCLUDE ROOTS AND ORGANIC MATERIALS. 

J. THE CONTRACTOR SHM.L BE RESPONSIBLE FOR OBTAINING Alf( ANO ALL PERWITS ANO SHM.L PAY ALL FEES NECESSARY FOR 
ENCRcw:HMENT, GRADING, DEM0l.l1100 #ID DISPOSAL Of 5'.10 MATERIALS AS REQUIRED B'I' PRIVATE, LOCAL AND STATE 
JURISOICTIOMS. 

4. THE CONTRACTOR SHALL 8[ R£SPONSIBLE FOR A SITE INSPECTION TO FULLY .-ct<NOWLEOGE THE EXTENT Of THE DEMOLITION WORK. 

S. THE CONTRACTOR SHAU. ~ FY Atll LOCATE ALL EXISTING AE!J1.lf. AND UNDERGROUND UTIUTIES. LOCATIOMS SHOWN ON THE Pl.ANS 
ARE N'PROXIMATE ANO ARE SHOWN FOR GENERAL INFORt.lATION ONLY. 

6. ON.IAGE TOf,HfEXISTINGUTIUTIESANOSER\IICES TOREMAIN SH,lil BETHERESPOMSIBIUTYOFTHE CONTRACTOR. CON'TRJCTOR 
SHAU REPAIR AND/OR REPLACE IN l<INO. 

7. EROSION CONTROL MEASURES SHALL BE IMPLEMENTED TO PREVENT DEBRIS ANO UNSUITABLE MATERIALS F'ROU ENTERING STORM 
ORAINS.SAHITARYSEWERSANDSTRECTS. 

8. OUSTCOHTROLSIW.LBEIMPLEMENTEOOIJRINGOEWOUTION. 

9. OEMOUTION IS Ut.llTID TO WITHIN DEWOLITlON UMfT UNE UNLESS NOlED OTHERWISE. 

10. THE CONTRACTOR SHM.L VERIFY THE LOCATION AND OUANTIT'I' OF EXISTING SURFACE STRUCTURES AND SHM.L 8E SOLELY 
RESPONSIBLE FOR Nl'f UNIDENTIFIED UTIUT1ES, IMPROVEMENT'3, lREES, at. TO BE DEMOLISHED AND REMOVED Wfllltl THE 
OEMOUTION UMfT l..l,IE, INWJDING APPURTENANT FOUNDATIONS OR SUPPORTS. 

11. OEMOUTION 001.0UT'S IN THIS SECTJON ARE REPRESENTATIVE OF ~TIS TO BE DONE, NOT AN ITEMIZED .-CCOUNTING FOR OCH 
PIPE, CA.TCH ~. MANHOLE, VAULT, at. Tli4T IS TO BE DEMOLISHED, REMCMO N-10 DISPOSED OF. 

12. EXISTING UTIUTY SERVICES TO 8E ABNIIDONED MUST 8E 'lal!.ED" AT MAIN. 

OEMOUTION NOTES: 

llOIOUSH • '°""' CD EXISTING CURB 

® EXISTING CONCRETE PAVEMENT 

0 EXISTING 8UILDING (PER SEPARATE PERMIT) 

© EXISTINGWALL 

® EXISTING WATER METER 

©EXlSTINGTREE 

0EXISTINGTRASHENCLOSURE 

@ EXISTINGCHAIN UNKF'ENCE 

® EXISTING ORMWAY 

@ EXISTINGRETAININGWAl.l 

@EX1STINGSICN(R32C) 

@EXlSTINGASPHAI.T 
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IMPERVIOUS 

OW.I ~r:s) AAEA XIMP 
(ACRES) 
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,,.,_, 0.1 4 0.13 ·" __ , 0.06 0.05 .95 

I DMA-4 0.06 0.04 .76 

NO. or oJ>-°1:ku. TOT~MP. 

CW.S (ACRES) (ACRES) 
XIMP 

0.64 0.58 ·" 
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HSG WOGHTED BY CONTRct. DRAINS TO I ORIFICE 
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(BMP 10) ""'' 
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The City of San Diego | Storm Water Standards 
Worksheet B-1 |  Edition 

TTabular Summary of DMAs  WWorksheet B--11  

DMA Unique 
Identifier 

Area 
(acres) 

Impervious 
Area 

(acres) 
% Imp HSG 

Area 
Weighted 

Runoff 
Coefficient 

DCV 
(cubic 
feet) 

Treated By (BMP 
ID) 

Pollutant Control 
Type 

Drains to 
(POC ID) 

SSummary of DMA Information (Must match project description and SWQMP Narrative)  

No. of DMAs 
Total DMA 

Area 
(acres) 

Total 
Impervious 

Area 
(acres) 

% Imp 

Area 
Weighted 

Runoff 
Coefficient 

Total DCV 
(cubic 
feet) 

Total Area 
Treated (acres) 

No. of 
POCs 

WWhere: DMA = Drainage Management Area; Imp = Imperviousness; HSG = Hydrologic Soil Group; DCV= Design Capture Volume; BMP = Best Management 
Practice; POC = Point of Compliance; ID = identifier; No. = Number 

Project Name:

DMA 1 0.38 0.36 95 D 0.87 625 BMP 1 BIOFILTRATION 1

DMA 2 0.14 0.13 94 D 0.87 235 BMP 2 BIOFILTRATION 1

DMA 3 0.06 0.05 95 D 0.87 91 BMP 3 BIOFILTRATION 1

DMA 4 0.06 0.04 76 D 0.76 82 BMP 4 BIOFILTRATION 1

4 0.64 0.58 93 0.86 1033 .64 1

Pacific Beach Hotel

SDJ) 



Appendix B: Storm Water Pollutant Control Hydrologic Calculations and 
Sizing Methods 

 
B-19 The City of San Diego | Storm Water Standards | October 2018 Edition 

Part 1: BMP Design Manual 
 

Worksheet B.3-1: Harvest and Use Feasibility Screening 

Harvest and Use Feasibility Screening Worsksheet B.3-1 

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably 
present during the wet season? 

Toilet and urinal flushing 
Landscape irrigation 
Other:______________ 

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 
hours. Guidance for planning level demand calculations for toilet/urinal flushing and landscape 
irrigation is provided in Section B.3.2. 
[Provide a summary of calculations here]  
  

3.  Calculate the DCV using worksheet B-2.1.  
[Provide a results here] 
 
 
 
 
 
 

3a. Is the 36-hour demand 
greater than or equal to the 
DCV? 
          Yes         /         No 

3b. Is the 36-hour demand greater 
than 0.25DCV but less than the full 
DCV?  
          Yes         /         No  

3c. Is the 36-hour 
demand less than 
0.25DCV?  
          Yes 

Harvest and use appears to be 
feasible. Conduct more detailed 
evaluation and sizing 
calculations to confirm that 
DCV can be used at an adequate 
rate to meet drawdown criteria. 

Harvest and use may be feasible. 
Conduct more detailed evaluation and 
sizing calculations to determine 
feasibility. Harvest and use may only 
be able to be used for a portion of the 
site, or (optionally) the storage may 
need to be upsized to meet long term 
capture targets while draining in 
longer than 36 hours. 

Harvest and use is 
considered to be 
infeasible. 

Note: 36-hour demand calculations are for feasibility analysis only, once the feasibility analysis is 
complete the applicant may be allowed to use a different drawdown time provided they meet the 
80 percent of average annual (long term) runoff volume performance standard. 
 

Attachment 1c: Worksheet B-3.1

x
x

9.3 gal per resident with estimated 80 residents = 744 gal for flushing = 100 CF 
Planted Landscape Area = acres 
390 (gal/acre/36 hrs) for Low Plant Water Use per table B.3-3: 
390 (gal/acre/36 hrs) / 7.48 (CF/gal) = 52 (CF/acre/36 hrs) 
Landscape Demand = 0.02 acres x 52 = 1.0 (CF/36 hrs)
Total Demand = 100 + 1 = 101 CF

DCV = 487 CF

0.04

SDJ) 



Project No. G3422-52-01 
March 27, 2025 

Palacio Mission Bay, LLC 
4545 Mission Bay Drive 
San Diego, California 92109 

Attention: Mr. Ketan Patel 

Subject: INFILTRATION FEASIBILITY CONDITION LETTER 
PACIFIC BEACH HOTEL 
4545 MISSION BAY DRIVE 
SAN DIEGO, CALIFORNIA 

Reference: Preliminary Geotechnical Investigation, Pacific Beach Hotel, 4545 Mission Bay Drive, San 
Diego, California, prepared by Geocon Incorporated, dated November 21, 2024 
(Project No. G3422-52-01). 

Dear Mr. Patel: 

In accordance with the request of the City of San Diego, we prepared this letter to describe the existing 
geotechnical conditions for the purposes of storm water management for the subject property. We 
reviewed the referenced preliminary geotechnical report to evaluate the current geologic conditions 
on the property in accordance with the City of San Diego Stormwater Standards Manual, August 2024.

SITE AND PROJECT DESCRIPTION 

The subject property is located at 4545 Mission Bay Drive in the City of San Diego, California. The site 
is currently occupied with an existing hotel building, surface parking, and a swimming pool. The 
property is relatively flat at existing elevations of about 20 to 26 feet above mean sea level (MSL). The 
property is accessed from Mission Bay Drive. The Existing Site Map shows the current condition of the 
property. 

Attachment 1d
GEOCON 
INCORPORATED 

GEOTECHNICAL ■ ENVIRONMENTAL ■ 

6960 Flanders Drive ■ San Diego, California 92121-297 4 ■ Telephone 858.558 .6900 ■ Fax 858 .558 .6159 



Pacific Beach Hotel 
Infiltration Feasibility Condition Letter

Project No. G3422-52-01 - 3 - March 27, 2025 

Existing Site Map 

We understand you are evaluating the subject property for a potential new development consisting of 
a 3- to 4-story hotel building with up to 2 levels of subterranean parking with associated underground 
utilities, driveways and landscaping. 

The locations and descriptions of the site and proposed development are based on the referenced site 
plan and our understanding of project development. If project details vary significantly from those 
described herein, Geocon Incorporated should be contacted to evaluate the necessity for review and 
revision of this report. 

STORM WATER FEASIBILITY 

We understand storm water management devices are being proposed in accordance with the 2021 
City of San Diego Storm Water Standards Manual. If not properly constructed, there is a potential for 
distress to improvements and properties located hydrologically down-gradient or adjacent to these 
devices. Factors such as the amount of water to be detained, its residence time, and soil permeability 
have an important effect on seepage transmission and the potential adverse impacts that may occur 
if the storm water management features are not properly designed and constructed. We have not 
performed a hydrogeologic study at the site. If infiltration of storm water runoff occurs, downstream 

~GEOCON 



Pacific Beach Hotel 
Infiltration Feasibility Condition Letter

Project No. G3422-52-01 - 4 - March 27, 2025 

properties may be subjected to seeps, springs, slope instability, raised groundwater, movement of 
foundations and slabs, or other undesirable impacts as a result of water infiltration.  

Presented herein is a discussion for each item requested in Appendix C.1.1 of the 2021 City of San 
Diego Storm Water Standards. 

The Phase of the Project In which the geotechnical engineer first analyzed the site for infiltration 
feasibility: 

This letter can be used for the initial and final design phases. 

Results of previous geotechnical analyses conducted in the project area, if any. 

Review of the referenced report indicates the property is underlain by undocumented fill and Bay 
Deposits overlying Old Paralic Deposits. The undocumented fill was encountered in all of our 
exploratory excavations to depths ranging from about 5 to 15 feet. The undocumented fill generally 
consists of medium dense, moist, silty sand and firm, moist, sandy clay and possesses a “very low” to 
“medium” expansion index (expansion index of 90 or less). The Bay Deposits underlies the 
undocumented fill and extends to depths ranging from approximately 31 to 41 feet. The Bay Deposits 
generally consist of medium dense to dense, moist to saturated silty and clayey sand and stiff, moist, 
sandy and clayey silt. Quaternary-age Old Paralic Deposits exist below the undocumented fill and Bay 
Deposits across the site. The Old Paralic Deposits were encountered at depths ranging from 
approximately 31 to 41 feet. Due to the existing thickness of undocumented fill underlying the project 
site, infiltration should not be allowed. 

The development status of the site prior to the project application. 

The property is currently occupied with an existing hotel building, surface parking, and a swimming 
pool. The property is access from the west along Mission Bay Drive. Based on historical images, the 
current site was developed between 1980 and 1981. Prior to the current development, the property 
consisted of surface parking. Existing grades are relatively flat at elevations of about 20 to 26 feet 
above mean sea level (MSL). 

The history of design discussion for the project footprint, resulting the final design determination.  

Based on the discussion herein, infiltrating storm water devices will not be allowed on the property 
due to the existing fill materials underlying the site which exceed 5 feet in thickness. The planned storm 
water devices should be fully lined to prevent infiltration to the proposed improvements and distress 

~GEOCON 



Pacific Beach Hotel 
Infiltration Feasibility Condition Letter

Project No. G3422-52-01 - 5 - March 27, 2025 

from occurring on the subject site and adjacent properties. These standard setbacks are shown on the 
Stormwater Map, Figure 1. 

Full/partial infiltration BMP standard setbacks to underground utilities, structures, retaining walls, 
fill slopes, and natural slopes applicable to the DMA that prevent full/partial infiltration.  

An existing structure is located in the central portion of the site. We understand this building will be 
demolished and a proposed structure is planned for the development. Setbacks would be required regarding 
the proposed structure and existing structures and improvements for properties that bound the site. 

Existing utilities are located within the site and adjacent to public right-of-way/roadways on the site. 
Full or partial infiltration should not be allowed in the areas of the utilities to help prevent potential 
damage/distress to improvements. Mitigation measures to prevent water from infiltrating the utilities 
consist of setbacks, installing cutoff walls around the utilities and installing subdrains and/or installing 
liners. The horizontal and vertical setbacks for infiltration devices should be a minimum of 10 feet and 
a 1:1 plane of 1 foot below the closest edge of the deepest adjacent utility, respectively. 

Physical impairments (i.e., fire road egress, public safety considerations, etc.) that prevent 
full/partial infiltration. 

There are proposed improvements planned within the site and adjacent to the public right-of-way that 
would require setbacks for infiltration if it were allowed. Infiltration near these improvements should 
not be allowed.

Consideration of site design alternative to achieve partial/full infiltration within the DMA.  

Based on the thickness of the existing fill underlying the site, full and partial infiltration should not be 
allowed on the property.

The extent site design BMPs requirements were included in the overall design. 

BMPs are being incorporated into the site design for storm water management. The planned storm 
water management devices should be properly lined to prevent water infiltration. 

Conclusion or recommendation from the geotechnical engineer regarding the DMA’s infiltration 
condition. 

We opine infiltration at the site is not feasible from a geotechnical engineering standpoint due to the 
presence of 5 feet or greater of fill across the site. Therefore, we opine the site (all DMAs) is not feasible 

~GEOCON 



Pacific Beach Hotel 
Infiltration Feasibility Condition Letter

Project No. G3422-52-01 - 6 - March 27, 2025 

for partial or full infiltration and the property should be considered to possess a “No Infiltration” 
condition in accordance with Appendix C of the 2021 SWS. 

Liners and subdrains are recommended in the design and construction of the planned storm water 
devices. The liners should be impermeable (e.g. High-density polyethylene, HDPE, with a thickness of 
about 30 mil or equivalent Polyvinyl Chloride, PVC). The subdrains should be perforated within the liner 
area, installed at the base and above the liner, be at least 3 inches in diameter and consist of Schedule 
40 PVC pipe. The subdrains outside of the liner should consist of solid pipe. The penetration of the liners 
at the subdrains should be properly waterproofed. The subdrains should be connected to a proper outlet. 
The devices should also be installed in accordance with the manufacturer’s recommendations. 

An Exhibit for all applicable DMA’s that clearly labels: 

Proposed development areas and development type. 

All applicable features and setbacks that prevent partial or full infiltration, including 
underground utilities, structures, retaining walls, fill slopes, natural slopes, and existing fill 
materials greater than 5 feet. 

Potential locations for structural BMPs. 

Areas where full/partial infiltration BMPs cannot be proposed. 

The Stormwater Map, Figure 1, presents the grading plan as a base map. The figure shows the 
development area and proposed buildings and improvements. The setbacks are shown on the map 
that illustrate our opinion that the entire project site is infeasible for infiltration.  

If you have any questions regarding this letter, or if we may be of further service, please contact the 
undersigned at your convenience. 

Very truly yours, 

GEOCON INCORPORATED  

William Buckley, GIT
Senior Staff Geologist 

Matt Love, GE 3238
Senior Engineer 

WB:ML:am 

Attachments: Stormwater Map, Figure 1 

(e-mail) Addressee 

~GEOCON 
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The City of San Diego | Storm Water Standards 
Worksheet B.2-1 |  Edition 

DDesign Capture Volume  WWorksheet B.2--11  

1 85th percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1) C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

Attachment 1e: Worksheet B-2.1
DMA 1DMA 1

0.52
0.38

0.87

0 

0 

625
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The City of San Diego | Storm Water Standards 
Worksheet B.2-1 |  Edition 

DDesign Capture Volume  WWorksheet B.2--11  

1 85th percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1) C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

Attachment 1e: Worksheet B-2.1
DMA 1DMA 2

0.52
0.13

0.87

0 
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The City of San Diego | Storm Water Standards 
Worksheet B.2-1 |  Edition 

DDesign Capture Volume  WWorksheet B.2--11  

1 85th percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1) C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

Attachment 1e: Worksheet B-2.1
DMA 1DMA 3

0.52
0.05

0.87

0 

0 

91

D 



The City of San Diego | Storm Water Standards 
Worksheet B.2-1 |  Edition 

DDesign Capture Volume  WWorksheet B.2--11  

1 85th percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1) C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

Attachment 1e: Worksheet B-2.1
DMA 1DMA 4

0.52
0.04

0.76

0 

0 

82

D 



Project Name
BMP ID

Sizing Method for Pollutant Removal Criteria
1 16581 sq. ft.

2 0.87

3 0.52 inches
4 625 cu. ft.

5 6 inches

6 18 inches

7 0 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 0.81 in/hr.

12 6 hours
13 4.86 inches

15 15.66 inches

16 938 cu. ft.
17 719 sq. ft.

18 469 cu. ft.
19 521 sq. ft.

20 0.03

21 433 sq. ft.
22 521 sq. ft.
23 795 sq. ft.

24 Is Line 23 ≥ Line 22?

4545 Mission Bay Drive

BMP 1

Yes, Performance Standard is Met

Provided BMP Footprint

Freely drained pore storage of the media

Worksheet B.5-1 
Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth
Design capture volume [Line 1 x Line 2 x (Line 3/12)]

BMP Parameters
Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33
fine aggregate sand thickness to this line for sizing calculations

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches
typical) – use 0 inches if the aggregate is not over the entire bottom surface area

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if
the aggregate is not over the entire bottom surface area

Required Storage (surface + pores) Volume [0.75 x Line 4]

Porosity of aggregate storage

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.
with no outlet control; if the filtration rate is controlled by the outlet use the
outlet controlled rate (includes infiltration into the soil and flow rate through the
outlet structure) which will be less than 5 in/hr.)

Baseline Calculations
Allowable routing time for sizing
Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

10.8 inches

Total Depth Treated [Line 13 + Line 14]
Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]
Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

Required Footprint  [Line 18/ Line 14] x 12
Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 
sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]
Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

11/21/2025 Version 1.0 - June 2017
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Project Name

BMP ID

1 16581 sq. ft.

2 0.87

3 0.52 inches

4 625 cu. ft.

5 0.1 in/hr.

6 2

7 0.05 in/hr.

10 66 cu. ft.

Area draining to the BMP

4545 Mission Bay Drive

BMP 1
Sizing Method for Volume Retention Criteria Worksheet B.5-2 

Volume Retention Requirement
Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 
NRCS Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown 
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or 

Factor of safety

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

When Line 8 > 8% = 
0.0000013 x Line 83 - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8 ≤ 8% = 0.023
Target volume retention [Line 9 x Line 4]

Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6]

8

Average annual volume reduction target (Figure B.5-2)

15.0

9

Fraction of DCV to be retained (Figure B.5-3)

0.106

%
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 ≤ 0.01 in/hr. = 3.5%

11/21/2025 Version 1.0 - June 2017
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Project Name

BMP ID

1 sq. ft.

2

3 sq. ft.

4 sq. ft.
5 sq. ft.

Identification 1 4 5

6 0

7 0

10 sq. ft.

11 sq. ft.

12

13

14 cu. ft.

15 cu. ft.

Identification
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
5 cu. ft.

cu. ft.

17

Effective impervious area draining to the BMP [Line 1 x Line 2]

Fraction of the performance standard met through the BMP footprint and/or landscaping 
[Line 11/Line 4]

1.84

Volume Retention Performance Standard

Sum of Landscape area [sum of Line 9  Id’s 1 to 5]

Provided footprint for evapotranspiration [Line 5 + Line 10]

0

8 0.00 0.00 0.00 0.00 0.00

9 0 0

Target Volume Retention [Line 10 from Worksheet B.5.2] 66

4545 Mission Bay Drive

BMP 1

Landscape area that meet the requirements in SD-B and SD-
F Fact Sheet (sq. ft.)

Impervious area draining to the landscape area (sq. ft.)

14425

433
795

Landscape Area (must be identified on DS-3247)
2

0

795

0 0

Impervious to Pervious Area ratio 
[Line 7/Line 6]
Effective Credit Area
If (Line 8 >1.5, Line 6, Line 7/1.5]

Required area for Evapotranspiration [Line 3 x 0.03]
Biofiltration BMP Footprint

3

Volume Retention for No Infiltration Condition Worksheet B.5-6
16581

0.87

Area draining to the biofiltration BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

Volume retention required from other site design BMPs 
[(1-Line 13) x Line 14]

-55.44

Volume Retention Performance Standard is Met

Site Design BMP

Is Line 11 ≥ Line 4? Volume Retention Performance Standard is Met

CreditSite Design Type

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). 
[sum of Line 16 Credits for Id’s 1 to 5]
Provide documentation of how the site design credit is calculated in the PDP SWQMP.

0

16

Is Line 16 ≥ Line 15?

11/21/2025 Version 1.0 - June 2017
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Project Name
BMP ID

Sizing Method for Pollutant Removal Criteria
1 6,227 sq. ft.

2 0.87

3 0.52 inches
4 235 cu. ft.

5 12 inches

6 24 inches

7 12 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 0.81 in/hr.

12 6 hours
13 4.86 inches

15 27.66 inches

16 352 cu. ft.
17 153 sq. ft.

18 176 cu. ft.
19 93 sq. ft.

20 0.03

21 163 sq. ft.
22 163 sq. ft.
23 303 sq. ft.

24 Is Line 23 ≥ Line 22?

4545 Mission Bay Drive

BMP 2

Yes, Performance Standard is Met

Provided BMP Footprint

Freely drained pore storage of the media

Worksheet B.5-1 
Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth
Design capture volume [Line 1 x Line 2 x (Line 3/12)]

BMP Parameters
Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33
fine aggregate sand thickness to this line for sizing calculations

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches
typical) – use 0 inches if the aggregate is not over the entire bottom surface area

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if
the aggregate is not over the entire bottom surface area

Required Storage (surface + pores) Volume [0.75 x Line 4]

Porosity of aggregate storage

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.
with no outlet control; if the filtration rate is controlled by the outlet use the
outlet controlled rate (includes infiltration into the soil and flow rate through the
outlet structure) which will be less than 5 in/hr.)

Baseline Calculations
Allowable routing time for sizing
Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

22.8 inches

Total Depth Treated [Line 13 + Line 14]
Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]
Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

Required Footprint  [Line 18/ Line 14] x 12
Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 
sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]
Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

11/21/2025 Version 1.0 - June 2017
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Project Name

BMP ID

1 6227 sq. ft.

2 0.87

3 0.52 inches

4 235 cu. ft.

5 0.1 in/hr.

6 2

7 0.05 in/hr.

10 25 cu. ft.

Area draining to the BMP

4545 Mission Bay Drive

BMP 2
Sizing Method for Volume Retention Criteria Worksheet B.5-2 

Volume Retention Requirement
Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 
NRCS Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown 
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or 

Factor of safety

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

When Line 8 > 8% = 
0.0000013 x Line 83 - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8 ≤ 8% = 0.023
Target volume retention [Line 9 x Line 4]

Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6]

8

Average annual volume reduction target (Figure B.5-2)

15.0

9

Fraction of DCV to be retained (Figure B.5-3)

0.106

%
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 ≤ 0.01 in/hr. = 3.5%

11/21/2025 Version 1.0 - June 2017
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Project Name

BMP ID

1 sq. ft.

2

3 sq. ft.

4 sq. ft.
5 sq. ft.

Identification 1 4 5

6 0

7 0

10 sq. ft.

11 sq. ft.

12

13

14 cu. ft.

15 cu. ft.

Identification
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
5 cu. ft.

cu. ft.

17

Effective impervious area draining to the BMP [Line 1 x Line 2]

Fraction of the performance standard met through the BMP footprint and/or landscaping 
[Line 11/Line 4]

1.86

Volume Retention Performance Standard

Sum of Landscape area [sum of Line 9  Id’s 1 to 5]

Provided footprint for evapotranspiration [Line 5 + Line 10]

0

8 0.00 0.00 0.00 0.00 0.00

9 0 0

Target Volume Retention [Line 10 from Worksheet B.5.2] 25

4545 Mission Bay Drive

BMP 2

Landscape area that meet the requirements in SD-B and SD-
F Fact Sheet (sq. ft.)

Impervious area draining to the landscape area (sq. ft.)

5417

163
303

Landscape Area (must be identified on DS-3247)
2

0

303

0 0

Impervious to Pervious Area ratio 
[Line 7/Line 6]
Effective Credit Area
If (Line 8 >1.5, Line 6, Line 7/1.5]

Required area for Evapotranspiration [Line 3 x 0.03]
Biofiltration BMP Footprint

3

Volume Retention for No Infiltration Condition Worksheet B.5-6
6227

0.87

Area draining to the biofiltration BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

Volume retention required from other site design BMPs 
[(1-Line 13) x Line 14]

-21.5

Volume Retention Performance Standard is Met

Site Design BMP

Is Line 11 ≥ Line 4? Volume Retention Performance Standard is Met

CreditSite Design Type

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). 
[sum of Line 16 Credits for Id’s 1 to 5]
Provide documentation of how the site design credit is calculated in the PDP SWQMP.

0

16

Is Line 16 ≥ Line 15?

11/21/2025 Version 1.0 - June 2017
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Project Name
BMP ID

Sizing Method for Pollutant Removal Criteria
1 2,421 sq. ft.

2 0.87

3 0.52 inches
4 91 cu. ft.

5 12 inches

6 24 inches

7 12 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 0.81 in/hr.

12 6 hours
13 4.86 inches

15 27.66 inches

16 137 cu. ft.
17 59 sq. ft.

18 68 cu. ft.
19 36 sq. ft.

20 0.03

21 63 sq. ft.
22 63 sq. ft.
23 116 sq. ft.

24 Is Line 23 ≥ Line 22?

4545 Mission Bay Drive

BMP 3

Yes, Performance Standard is Met

Provided BMP Footprint

Freely drained pore storage of the media

Worksheet B.5-1 
Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth
Design capture volume [Line 1 x Line 2 x (Line 3/12)]

BMP Parameters
Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33
fine aggregate sand thickness to this line for sizing calculations

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches
typical) – use 0 inches if the aggregate is not over the entire bottom surface area

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if
the aggregate is not over the entire bottom surface area

Required Storage (surface + pores) Volume [0.75 x Line 4]

Porosity of aggregate storage

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.
with no outlet control; if the filtration rate is controlled by the outlet use the
outlet controlled rate (includes infiltration into the soil and flow rate through the
outlet structure) which will be less than 5 in/hr.)

Baseline Calculations
Allowable routing time for sizing
Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

22.8 inches

Total Depth Treated [Line 13 + Line 14]
Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]
Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

Required Footprint  [Line 18/ Line 14] x 12
Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 
sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]
Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

11/21/2025 Version 1.0 - June 2017

The City of 

SAN DIEGO~ 



Project Name

BMP ID

1 2421 sq. ft.

2 0.87

3 0.52 inches

4 91 cu. ft.

5 0.1 in/hr.

6 2

7 0.05 in/hr.

10 10 cu. ft.

Area draining to the BMP

4545 Mission Bay Drive

BMP 3
Sizing Method for Volume Retention Criteria Worksheet B.5-2 

Volume Retention Requirement
Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 
NRCS Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown 
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or 

Factor of safety

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

When Line 8 > 8% = 
0.0000013 x Line 83 - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8 ≤ 8% = 0.023
Target volume retention [Line 9 x Line 4]

Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6]

8

Average annual volume reduction target (Figure B.5-2)

15.0

9

Fraction of DCV to be retained (Figure B.5-3)

0.106

%
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 ≤ 0.01 in/hr. = 3.5%

11/21/2025 Version 1.0 - June 2017
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Project Name

BMP ID

1 sq. ft.

2

3 sq. ft.

4 sq. ft.
5 sq. ft.

Identification 1 4 5

6 0

7 0

10 sq. ft.

11 sq. ft.

12

13

14 cu. ft.

15 cu. ft.

Identification
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
5 cu. ft.

cu. ft.

17

Effective impervious area draining to the BMP [Line 1 x Line 2]

Fraction of the performance standard met through the BMP footprint and/or landscaping 
[Line 11/Line 4]

1.84

Volume Retention Performance Standard

Sum of Landscape area [sum of Line 9  Id’s 1 to 5]

Provided footprint for evapotranspiration [Line 5 + Line 10]

0

8 0.00 0.00 0.00 0.00 0.00

9 0 0

Target Volume Retention [Line 10 from Worksheet B.5.2] 10

4545 Mission Bay Drive

BMP 3

Landscape area that meet the requirements in SD-B and SD-
F Fact Sheet (sq. ft.)

Impervious area draining to the landscape area (sq. ft.)

2106

63
116

Landscape Area (must be identified on DS-3247)
2

0

116

0 0

Impervious to Pervious Area ratio 
[Line 7/Line 6]
Effective Credit Area
If (Line 8 >1.5, Line 6, Line 7/1.5]

Required area for Evapotranspiration [Line 3 x 0.03]
Biofiltration BMP Footprint

3

Volume Retention for No Infiltration Condition Worksheet B.5-6
2421

0.87

Area draining to the biofiltration BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

Volume retention required from other site design BMPs 
[(1-Line 13) x Line 14]

-8.4

Volume Retention Performance Standard is Met

Site Design BMP

Is Line 11 ≥ Line 4? Volume Retention Performance Standard is Met

CreditSite Design Type

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). 
[sum of Line 16 Credits for Id’s 1 to 5]
Provide documentation of how the site design credit is calculated in the PDP SWQMP.

0

16

Is Line 16 ≥ Line 15?
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Project Name
BMP ID

Sizing Method for Pollutant Removal Criteria
1 2,502 sq. ft.

2 0.76

3 0.52 inches
4 82 cu. ft.

5 12 inches

6 24 inches

7 12 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 0.81 in/hr.

12 6 hours
13 4.86 inches

15 27.66 inches

16 124 cu. ft.
17 54 sq. ft.

18 62 cu. ft.
19 33 sq. ft.

20 0.03

21 57 sq. ft.
22 57 sq. ft.
23 110 sq. ft.

24 Is Line 23 ≥ Line 22?

Required Footprint  [Line 18/ Line 14] x 12
Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 
sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]
Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

Required Storage (surface + pores) Volume [0.75 x Line 4]

Porosity of aggregate storage

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.
with no outlet control; if the filtration rate is controlled by the outlet use the
outlet controlled rate (includes infiltration into the soil and flow rate through the
outlet structure) which will be less than 5 in/hr.)

Baseline Calculations
Allowable routing time for sizing
Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

22.8 inches

Total Depth Treated [Line 13 + Line 14]
Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]
Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

4545 Mission Bay Drive

BMP 4

Yes, Performance Standard is Met

Provided BMP Footprint

Freely drained pore storage of the media

Worksheet B.5-1 
Area draining to the BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth
Design capture volume [Line 1 x Line 2 x (Line 3/12)]

BMP Parameters
Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33
fine aggregate sand thickness to this line for sizing calculations

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches
typical) – use 0 inches if the aggregate is not over the entire bottom surface area

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if
the aggregate is not over the entire bottom surface area
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Project Name

BMP ID

1 2502 sq. ft.

2 0.76

3 0.52 inches

4 82 cu. ft.

5 0.1 in/hr.

6 2

7 0.05 in/hr.

10 9 cu. ft.

When Line 8 > 8% = 
0.0000013 x Line 83 - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8 ≤ 8% = 0.023
Target volume retention [Line 9 x Line 4]

Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6]

8

Average annual volume reduction target (Figure B.5-2)

15.0

9

Fraction of DCV to be retained (Figure B.5-3)

0.106

%
When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7 ≤ 0.01 in/hr. = 3.5%

Volume Retention Requirement
Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for 
NRCS Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown 
enter 0.0 if there are geotechnical and/or groundwater hazards identified in Appendix C or 

Factor of safety

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

Area draining to the BMP

4545 Mission Bay Drive

BMP 4
Sizing Method for Volume Retention Criteria Worksheet B.5-2 
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Project Name

BMP ID

1 sq. ft.

2

3 sq. ft.

4 sq. ft.
5 sq. ft.

Identification 1 4 5

6 0

7 0

10 sq. ft.

11 sq. ft.

12

13

14 cu. ft.

15 cu. ft.

Identification
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
5 cu. ft.

cu. ft.

17 Volume Retention Performance Standard is Met

Site Design BMP

Is Line 11 ≥ Line 4? Volume Retention Performance Standard is Met

CreditSite Design Type

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). 
[sum of Line 16 Credits for Id’s 1 to 5]
Provide documentation of how the site design credit is calculated in the PDP SWQMP.

0

16

Is Line 16 ≥ Line 15?

Volume retention required from other site design BMPs 
[(1-Line 13) x Line 14]

-103.05

Volume Retention for No Infiltration Condition Worksheet B.5-6
2502

0.76

Area draining to the biofiltration BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

Required area for Evapotranspiration [Line 3 x 0.03]
Biofiltration BMP Footprint

3

0 0

Impervious to Pervious Area ratio 
[Line 7/Line 6]
Effective Credit Area
If (Line 8 >1.5, Line 6, Line 7/1.5]

Target Volume Retention [Line 10 from Worksheet B.5.2] 9

4545 Mission Bay Drive

BMP 4

Landscape area that meet the requirements in SD-B and SD-
F Fact Sheet (sq. ft.)

Impervious area draining to the landscape area (sq. ft.)

1902

57
710

Landscape Area (must be identified on DS-3247)
2

0

710

Effective impervious area draining to the BMP [Line 1 x Line 2]

Fraction of the performance standard met through the BMP footprint and/or landscaping 
[Line 11/Line 4]

12.45

Volume Retention Performance Standard

Sum of Landscape area [sum of Line 9  Id’s 1 to 5]

Provided footprint for evapotranspiration [Line 5 + Line 10]

0

8 0.00 0.00 0.00 0.00 0.00

9 0 0

11/21/2025 Version 1.0 - June 2017
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Attachment 2
Backup for PDP Hydromodification 

Control Measures 
This is the cover sheet for Attachment 2. 

Mark this box if this attachment is empty because the project is exempt from PDP 
hydromodification management requirements. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition
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Hydromodification Management 
Exhibit (Required) 

Included 
See Hydromodification 
Management Exhibit 
Checklist. 

Management of Critical Coarse 
Sediment Yield Areas (WMAA Exhibit 
is required, additional analyses are 
optional) 

See Section 6.2 of the BMP Design 
Manual. 

Exhibit showing project 
drainage boundaries marked 
on WMAA Critical Coarse 
Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

6.2.1 Verification of 
Geomorphic Landscape 
Units Onsite 

6.2.2 Downstream Systems 
Sensitivity to Coarse 
Sediment 

6.2.3 Optional Additional 
Analysis of Potential 
Critical Coarse Sediment 
Yield Areas Onsite 

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6.3.4 of the BMP Design 
Manual. 

Not Performed 

Included 

Submitted as separate stand-
alone document  

Flow Control Facility Design and 
Structural BMP Drawdown 
Calculations (Required) 

Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Design Manual 

Included 

Submitted as separate stand-
alone document 
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Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected 

Existing topography 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize imperviousness 
Point(s) of Compliance (POC) for Hydromodification Management 
Existing and proposed drainage boundary and drainage area to each POC (when

 

Structural BMPs for hydromodification management (identify location, type of BMP, and 
size/detail)

     The City of San Diego | Storm Water Standards 
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3131 Camino Del Rio North
Suite 1080
San Diego, CA 92108
O: 213.418.0201
F: 213.266.5294
www.kpff.com






E-1
Area = 0.64 acres
Runoff Coefficient = 0.88
Intensity (I10) = 3.95 in/hr
Intensity (I100) = 5.27 in/hr
Q10 = 2.23 CFS
Q100 = 2.97 CFS

POC #1
Discharge Point to
Mission Bay Drive Curb
and Gutter
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~ SCALE: 1"=20 ' 

GENERAL DEMOLITION NOTES: 
1. CONTIW:TOR TO Cl.EAR PROJECT SITE ARE'A WlllilN THE COtFINE'S OF THE DEMOUllON LIMIT LINE. THE CONTRJCTOR SHolJ..l. 

OEMOI..ISHANOREMOVEFROMTHESITEAl.lEXISffiGUTIUTIES,STRUCTURES,Pl.NlTERS, lREES,ANOAU.CJJHERSITEFEATURES, 
UtUSS OTHERWISE NOTED ON THE Pl.AN. 

2. REMOVAL OF LANOSCAPING SHAU. INCLUDE ROOTS AND ORGANIC MATERIALS. 

J. THE CONTRACTOR SHM.L BE RESPONSIBLE FOR OBTAINING Alf( ANO ALL PERWITS ANO SHM.L PAY ALL FEES NECESSARY FOR 
ENCRcw:HMENT, GRADING, DEM0l.l1100 #ID DISPOSAL Of 5'.10 MATERIALS AS REQUIRED B'I' PRIVATE, LOCAL AND STATE 
JURISOICTIOMS. 

4. THE CONTRACTOR SHALL 8[ R£SPONSIBLE FOR A SITE INSPECTION TO FULLY .-ct<NOWLEOGE THE EXTENT Of THE DEMOLITION WORK. 

S. THE CONTRACTOR SHAU. ~ FY Atll LOCATE ALL EXISTING AE!J1.lf. AND UNDERGROUND UTIUTIES. LOCATIOMS SHOWN ON THE Pl.ANS 
ARE N'PROXIMATE ANO ARE SHOWN FOR GENERAL INFORt.lATION ONLY. 

6. ON.IAGE TOf,HfEXISTINGUTIUTIESANOSER\IICES TOREMAIN SH,lil BETHERESPOMSIBIUTYOFTHE CONTRACTOR. CON'TRJCTOR 
SHAU REPAIR AND/OR REPLACE IN l<INO. 

7. EROSION CONTROL MEASURES SHALL BE IMPLEMENTED TO PREVENT DEBRIS ANO UNSUITABLE MATERIALS F'ROU ENTERING STORM 
ORAINS.SAHITARYSEWERSANDSTRECTS. 

8. OUSTCOHTROLSIW.LBEIMPLEMENTEOOIJRINGOEWOUTION. 

9. OEMOUTION IS Ut.llTID TO WITHIN DEWOLITlON UMfT UNE UNLESS NOlED OTHERWISE. 

10. THE CONTRACTOR SHM.L VERIFY THE LOCATION AND OUANTIT'I' OF EXISTING SURFACE STRUCTURES AND SHM.L 8E SOLELY 
RESPONSIBLE FOR Nl'f UNIDENTIFIED UTIUT1ES, IMPROVEMENT'3, lREES, at. TO BE DEMOLISHED AND REMOVED Wfllltl THE 
OEMOUTION UMfT l..l,IE, INWJDING APPURTENANT FOUNDATIONS OR SUPPORTS. 

11. OEMOUTION 001.0UT'S IN THIS SECTJON ARE REPRESENTATIVE OF ~TIS TO BE DONE, NOT AN ITEMIZED .-CCOUNTING FOR OCH 
PIPE, CA.TCH ~. MANHOLE, VAULT, at. Tli4T IS TO BE DEMOLISHED, REMCMO N-10 DISPOSED OF. 

12. EXISTING UTIUTY SERVICES TO 8E ABNIIDONED MUST 8E 'lal!.ED" AT MAIN. 

OEMOUTION NOTES: 

llOIOUSH • '°""' CD EXISTING CURB 

® EXISTING CONCRETE PAVEMENT 

0 EXISTING 8UILDING (PER SEPARATE PERMIT) 

© EXISTINGWALL 

® EXISTING WATER METER 

©EXlSTINGTREE 

0EXISTINGTRASHENCLOSURE 

@ EXISTINGCHAIN UNKF'ENCE 

® EXISTING ORMWAY 

@ EXISTINGRETAININGWAl.l 

@EX1STINGSICN(R32C) 

@EXlSTINGASPHAI.T 

LEGEND: 

UMfT UNE Of' OEMOUTlON 

PROPERTY UNE 

f".'ZZZZZZZZZl UTIUTY TRENCH 

PROTECT-111-!UCE 

Jllfil; 

[TI EXISTING TRANSFORMER 

[I]EXISTINGMEDIAN 

CONTRACTOR SIW.L OBTAIN TlW'FlC CONTROL PERMIT PRIOR TO 
DEMOl..lTlC»I WITHIN PU8UC RIGHT OF WAY 

Jllfil; 
CONTRACTOR SIW.L COOROINA.lE WITH DEPAlmlENT Of' SUSTAINABIUTY AND 
MOIIIUTY, CLAUCM 8RIZUELA AT C8RIZUEI..AOSANOIEGO.GOI 619-236-6578 N-10 
MR. JOHN IWlJUDES AT JKFUL.llESOSANOIEGO.GOV 619-236- 7128 FIVE (5) 
CAYS PRIOR PARKING METER REMOYAL 

DEMOLITION PLAN FOR, 
o 1/2 r 

lqJff_ = PACIFIC BEACH HOTEL 
BETWEEN GARNET A VENUE AND BUNKER HILL STREET 

LOIB XX IN BLOCK X OF XXXX 

SANDIEG& 
FOR CITY APPROVAL 

DEVELOPMENT SERVICES DEPARTMENT 
SSEET4Cfl2SHrETS 

ORIGINAL I KPFT 

PIITHO. XXXXXX 

= -= 
HA/J8JcoamMAIE5 

m-= 
UJIIJERTCQ')itWWES 

I AS BUil TS I I I I lliAIIIHGNO. I 
- ~ -,.--~ ---- M,C "~"" -- C/10 

1012n- 4 -o 



ATTACHEMENT 1A
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OMA 4 
AREA=2,502 SF 

~ 
~ 

-~ 

'<';,, 

~ 

ROOFOOW"5POOT~+ 
PERPLUMB"<l LJ PER PLUMBING aoor-.POUT~ 

COEllliS OR 
SPLASH BLOCK 
3• MIN. MULCH FOR 
PRETREATMENT 

18"SANOY LOAM, 
ltEJLTAATIONRATE 
0.5"PERHR 

3" OPEN-GRADED 
WASHED GRAVEL, 
APPROX.i"- 11°0~ 
PER A.STU 448 N0.5? 

~ ,. 

. 
1
~ r coeeLES OR 

~~ ~I / SPC<SHOCOCK 

! 11 

.till£;. ORIFICCPlATC 1 1.IIDI:. 

5X CLAY CONTENT. THE MIX SHAU. CONTAIN S0- 60% SANO, 20- Jem COMPOST OR HARDWOOD SX CLAY CONTENT. THE MIX S1-W.L CONTAIN 50- 60% SIIIO, 20-30% COMPOST OR HARDWOOD 
1. BIORETENTION ENGINEERED SOIL LAYER SHAU. BE "S,,NDY I.OI.M" SOIL MIX WITH NO MORE llWI I 1. EIIOR£TENTlON ENGINEERED SOIL LAYER SHAU. BE "SN,IQY LCW.I" SOIL MIX WITH NO MORE THAN 

MULCH, ANO 20-J0,1; TOPSOIL MULCH, ANO 20-JOJ TOPSOIL 
f-~--------------------1 

FLOW-THROUGH PLANTER DETAIL BMP 1 ,.,s I I 1 I FLOW-THROUGH PLANTER DETAIL BMP 2, 3, 4 

/ 

~ 
~ o· 

SCALE: 1"=20 ' 

OMA SUMMARY TABI.£ 

TABULAR SUMMARY OF DRAINAGE IIWIAGCMOO AREAS CAPTURED/INCLUDED IN l.ll 

IMPERVIOUS 

OW.I ~r:s) AAEA XIMP 
(ACRES) 

__ , 0.38 0.38 .95 

,,.,_, 0.1 4 0.13 ·" __ , 0.06 0.05 .95 

I DMA-4 0.06 0.04 .76 

NO. or oJ>-°1:ku. TOT~MP. 

CW.S (ACRES) (ACRES) 
XIMP 

0.64 0.58 ·" 

o 1/2 r = 

... ., 
DCV TREATED POLLUTANT 

HSG WOGHTED BY CONTRct. DRAINS TO I ORIFICE 
RUNOF'F (CF) (POC ID) SIZE {IN) 

CDEffJCIENT 
(BMP 10) ""'' 

0 0.87 625 BF-1 POC #1 I a, 
BIOFlLTRA.llON 

0 0.87 '" 2 BF-1 POC 11 
BIOFILTAATION 

0 0.87 J BF-1 POC #1 I 0.19 BIOF'ILTAATION 

0 0.76 " e10n'rral110N POC 11 I 0.19 

SUMWAR'I' Of OMA ltf'ORMATION 

AREA TOTAL TOTAL AREA 
WOGHTED DCV TREATED BY NO. OF 
RUNOF'f' POCS 

CDEFroENT 
(CF) (BMP ID) 

0.86 1.033 0.64 

I SOIL GROUP D: I 
: :ooc:r~TER OEPTH > 20fT NO EXISTING NATUl'W. f-lYOROI..OOIC FEATURES : 

LID PLAN FOFt 

PACIFIC BEACH HOTEL 
BETWEEN GARNET A VENUE AND BUNKER HILL STREET 

LOIB XX IN BLOCK X OF XXXX 

SANDIEG& DEVELOPMENT SERVICES DEPARTMENT 
SSEETnCFl2SHrETS 

PIITHO. XXXXXX 

FOR CITY APPROVAL 

ORIGINAL I KPFT 
= -= 

HA/J8JcoamMAIE5 

m-= 
UJIIJERTCQ')itWWES 

I ~:,,~-~~TS 1 1 M;CS;~"" _1 _I """""' b .80 
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Attachment 3 
Structural BMP Maintenance 

Information 
This is the cover sheet for Attachment 3. 
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Maintenance Agreement (Form 
DS-3247) (when applicable) 

Included 

Not applicable 
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Attachment 3: For private entity operation and maintenance, Attachment 3 must 
include a Storm Water Management and Discharge Control Maintenance Agreement (Form 
DS-3247). The following information must be included in the exhibits attached to the 
maintenance agreement: 

Vicinity map 
Site design BMPs for which DCV reduction is claimed for meeting the pollutant 

control obligations. 
BMP and HMP location and dimensions 
BMP and HMP specifications/cross section/model 
Maintenance recommendations and frequency 
LID features such as (permeable paver and LS location, dim, SF). 

Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 
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Attachment 4 
Copy of Plan Sheets Showing 

Permanent Storm Water BMPs 
This is the cover sheet for Attachment 4. 
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Use this checklist to ensure the required information has been included on the plans: 

The plans must identify: 

Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 
The grading and drainage design shown on the plans must be consistent with the 

delineation of DMAs shown on the DMA exhibit 
Details and specifications for construction of structural BMP(s) 
Signage indicating the location and boundary of structural BMP(s) as required by the 

City Engineer 
How to access the structural BMP(s) to inspect and perform maintenance 
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of 
the structural BMP and compare to maintenance thresholds) 

Manufacturer and part number for proprietary parts of structural BMP(s) when 
applicable 

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame 
of reference (e.g., level of accumulated materials that triggers removal of the 
materials, to be identified based on viewing marks on silt posts or measured with a 
survey rod with respect to a fixed benchmark within the BMP) 

Recommended equipment to perform maintenance 
When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 
management 

Include landscaping plan sheets showing vegetation requirements for vegetated 
structural BMP(s) 

All BMPs must be fully dimensioned on the plans 
When  BMPs are used, site specific cross section with outflow, inflow  

model number shall be provided. Broucher photocopies are not allowed. 
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E-1
Area = 0.64 acres
Runoff Coefficient = 0.88
Intensity (I10) = 3.95 in/hr
Intensity (I100) = 5.27 in/hr
Q10 = 2.23 CFS
Q100 = 2.97 CFS

POC #1
Discharge Point to
Mission Bay Drive Curb
and Gutter
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Attachment 5 
Drainage Report 

Attach project’s drainage report. Refer to Drainage Design Manual to determine the 
reporting requirements. 
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I. Project Description 
  

The Pacific beach Hotel site is located on the Northeast side of Mission Bay Drive, San Diego, CA, 
92109, within the Pacific Beach Community Plan Area and the Balboa Avenue Station Area Specific 
Plan, see figure 1 below. The project consists of approximately 0.64 acres, located west of 
Interstate-5 and south of highway 274. The project proposes a single three-story hotel building with 
subterranean parking. This will require the demolition of the existing building, which is also a three-
story hotel located at 4545 Mission Bay Drive. The project site is currently under a Multiple Use 
designation CC-3-8. See Figure 1 for Site Vicinity Map.  
 
No surface waters are present on the project site or nearby, and site runoff is captured and 
discharged to the offsite curb and gutter, which eventually conveys the stormwater to a catch basin. 
Construction BMPs will be implemented throughout construction. The post-construction BMPs are 
proposed to be installed per the project Storm water Quality management Plan (SWQMP). As such, 
the project is not anticipated to require a separate CA Regional Water Quality Control Board 
approval.  

 

Figure 1: Site Vicinity Map 

II. Existing Site Conditions 
 

The entire site is analyzed as one drainage area. The existing development discharges stormwater 
over the existing sidewalk and sheet flows into the Mission Bay Drive gutter, which conveys surface 
runoff southwards into a storm drain catch basin. The existing site condition is 97% impervious.  
 

VICINITY MAP 

NO SCALE 
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III. Proposed Site Conditions 
 

The proposed site will have two drainage management areas, corresponding to the entire project area 
of 27,730 square feet. Stormwater collected via area drains from the roof and lower floor’s will be 
conveyed to on-site flow through planters via gravity. The treated water will then flow to an existing 
24” concrete storm drain line located in the southwest corner of the property’s frontage. The BMPs 
are sized to collect runoff from the entire site. The planter area and depth were selected to meet post-
construction hydromodification and pollutant-removal requirements.  

 
The proposed site condition will be approximately 93% impervious. 
 
No surface water is present on the project site or nearby, and the site runoff is captured and 
discharged through the existing 24” concrete storm drain line, which eventually conveys the 
stormwater mission bay. As such, the project is not anticipated to require a separate CA Regional 
Water Quality Control Board approval under Federal Clean Water Act Section 401/404. 
 

IV. Hydrology Analysis 

The Rational Method was used to calculate the peak flow rate for the 10-year and 100-year storm 
events. The Rational Method calculates peak flow rate (Q) as a function of runoff coefficient (C), 
rainfall intensity (I), and drainage area (A): 

Q = C * I * A 

Table A-1: Runoff Coefficients for Rational Method in the Drainage Design Manual is used to 
compute the runoff coefficients for the development conditions given the site’s imperviousness, soil 
type, and land use. The site’s imperviousness was determined by calculating the impervious area in 
the existing and proposed conditions. Per the Drainage Design Manual, all sites are assumed to be 
made up of Type D soil. The project’s land use could be considered Commercial; however Industrial 
land use was assumed as a conservative approach to calculating the site’s peak flow rate. The runoff 
coefficient for some of the basin areas was adjusted using a ratio of the actual percent impervious 
to the tabulated percent impervious. The adjusted runoff coefficients were not lowered below 0.35 
including for entirely pervious areas.  

Rainfall intensities were determined from Figure A-1: Intensity-Duration-Frequency Design Chart in 
the Drainage Design Manual. The design chart takes into consideration the time of concentration 
(Tc) and storm event frequency to calculate the rainfall intensity. 

Drainage area was determined by inspecting the existing and proposed conditions and delineating 
areas according to grading and site features. The Existing Drainage Condition and Proposed Drainage 
Condition maps can be found in Appendix B and C.  

The project increases the site’s pervious area, resulting in a 2% decrease to the 100-year peak flow. 
In compliance with the City of San Diego hydromodification requirements, the proposed site will 
incorporate flow-through planters with flow control device to meet the required low flow threshold 
of 0.1Q2. The hydrology results for existing and proposed conditions are detailed in Tables 1 and 2. 
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Table 1: Existing Condition Hydrology Results for 10-Year and 100-Year Storm 
 
 

 
Table 2: Proposed Condition Hydrology Results for 10-Year and 100-Year Storm 

 

 

 

 

 

 

 

 

 

 

 

 

 

Existing Drainage Condition 

110 1100 Ql0 

Dra inage Area 
% Impervious Ql 00 {cfs) C T,c 

Area No. {acres) Figure 3-1 Figure 3- 1 {cfs) 

E-1 0.64 97 0.88 s 3.95 5.27 2.23 2.97 

Total 0.64 97 2.23 2.97 

Proposed Drainage Condition 

Dra inage Area 
% Impervious 

110 1100 Q l0 
0 100 {cfs) C Tc 

Area No. {acres) 
Figure 3-1 Figure 3-1 {cfs) 

D-1 0.38 95 0.87 5 3.95 5.27 1.31 1.74 

D-2 0.14 94 0.87 5 3.95 5.27 0.48 0.64 

D-3 0.06 95 0.87 5 3.95 5.27 0.21 0.28 

D-4 0.06 76 0.76 5 3.95 5.27 0.18 0.24 

Total 0.64 93 2.17 2.90 
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Appendix A – Drainage Area Maps 
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Appendix B – Hydrology Calculations 
 

Equations Used 
ܥ .1 = 0.90 ∗ (ݏݑ݋݅ݒݎ݁݌݉ܫ%) + ௣ܥ ∗  (ݏݑ݋݅ݒݎ݁݌݉ܫ%−1)
2. ௖ܶ = 1.8 ∗ (1.1− (ܥ ∗ ଵଷ(ݏ)(ܦ)ݐݎݍݏ  

ܫ .3 = 7.44 ∗ ଺ܲ ∗  ଴.଺ସହିܦ
4. ܳ = ܥ ∗ ܫ ∗  ܣ

Table 4: Equations Used in Hydrology Study 

Definition of Variables 
C Area- Weighted Runoff Coefficient, proportion of rainfall that runs off the surface 
% Impervious The percentage of project site area that is hardscape 
P6(in) The adjusted 6-hour storm rainfall amount 

D  In Equation 2 of Table 4, D is the watercourse distance in feet 
In Equation 3 of Table 4, D is the duration in minutes (use tc); 

s (%) Slope along watercourse distance 
Tc(min) Time of concentration (minimum 5 minutes) 
I (in/hr) Average rainfall Intensity for a selected storm frequency 
A (acres) Drainage Area 
Q (cfs) Peak discharge in cubic feet per second 

Table 5: Definition of Variables in Hydrology Study Equations 

 

Table 6: Hydrology Calculations for 10-Year and 100-Year Storm for Existing Conditions 

 

Table 7: Hydrology Calculations for 10-Year and 100-Year Storm for Proposed Conditions 

Existing Drainage Condition 

110 1100 Ql0 
Drainage Are.a 

% Impervious C Tc Q100 (cfs) 
Area No. (acres) Figu re 3-1 Figu re 3-1 (cfs) 

E-1 0. 64 97 0.88 5 3.95 5 .27 2.23 2.9,7 

Tot al 0.64 97 2.23 2.97 

Proposed Drainage Condition 

Drainage Area 110 1100 0 10 
% Impervious C Tc Qloo (ds) 

Area No. (acres) 
Figu re 3-1 Figu re 3-1 (cifs) 

D-1 0.38 9'5 0.87 5 3.9'5 5.27 1.31 1.74 

D-2 0.14 94 0.87 5 3_9,5 5.27 0.48 0. 64 

D-3 0.06 9'5 0.87 5 3.9'5 5.27 0.21 0. 28 

D-4 0.06 76 0 .76 5 3_9,5 5.27 0.18 0. 24 

Tot al 0.64 93 2.17 2.90 
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 Appendix C – FEMA Flood Map 
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Subject: PRELIMINARY GEOTECHNICAL INVESTIGATION 
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SAN DIEGO, CALIFORNIA 

Dear Mr. Patel: 

In accordance with your request and authorization of our Proposal No. SD-24-1664-P-GT dated 
September 4, 2024, we herein submit the results of our preliminary geotechnical investigation for the 
subject project. We performed our investigation to evaluate the underlying soil and geologic 
conditions and potential geologic hazards, and to assist in the design of the proposed building and 
associated improvements. 

The accompanying report presents the results of our study and conclusions and recommendations 
pertaining to geotechnical aspects of the proposed project. The site is suitable for the proposed 
buildings and improvements provided the recommendations of this report are incorporated into the 
design and construction of the planned project. 

Should you have questions regarding this report, or if we may be of further service, please contact the 
undersigned at your convenience. 

Very truly yours, 

GEOCON INCORPORATED  

William C. Buckley, GIT
Senior Staff Geologist

Nikolas Garcia, EIT
Senior Staff Engineer 

Matt Love
GE 3238 

Michael C. Ertwine
CEG 2659

Joe Vettel
GE 2401 
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PRELIMINARY GEOTECHNICAL INVESTIGATION 

1. PURPOSE AND SCOPE 

This report presents the results of our preliminary geotechnical investigation for the proposed new 
hotel located at 4545 Mission Bay Drive in the City of San Diego, California (see Vicinity Map).  

Vicinity Map 

The purpose of the preliminary geotechnical investigation is to evaluate the surface and subsurface 
soil conditions and general site geology, and to identify geotechnical constraints that may affect 
development of the property including faulting, liquefaction and seismic shaking based on the 2022 
CBC seismic design criteria. In addition, we provided recommendations for remedial grading, shallow 
foundations, concrete slab-on-grade, concrete flatwork, pavement and retaining walls.  

The scope of this investigation included reviewing readily available published and unpublished geologic 
literature (see List of References), performing engineering analyses and preparing this report. We 
drilled 3 exploratory borings to a maximum depth of about 51 feet, sampled soil and performed 
laboratory testing. Additionally, we performed cone penetrometer testing (CPT) to support a 
liquefaction and settlement evaluation for the subject site. Appendix A presents the exploratory boring 
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logs, CPT sounding logs and details of the field investigation. The details of the laboratory tests and a 
summary of the test results are presented in Appendix B and on the boring logs in Appendix A. 
Appendix C provides the results of our liquefaction evaluation. Appendix D presents the recommended 
grading specifications. 

2. SITE AND PROJECT DESCRIPTION 

The subject property is located at 4545 Mission Bay Drive in the City of San Diego, California. The site 
is currently occupied with an existing hotel building, surface parking, and a swimming pool. The 
property is relatively flat at existing elevations of about 20 to 26 feet above mean sea level (MSL). The 
property is accessed from Mission Bay Drive. The Existing Site Map shows the current condition of the 
property. 

Existing Site Map 

We understand you are evaluating the subject property for a potential new development consisting of 
a 3- to 4-story hotel building with up to 2 levels of subterranean parking with associated underground 
utilities, driveways and landscaping. The Proposed Site Plan shows the planned building and 
improvements. 
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Proposed Site Plan 

The locations, site descriptions, and proposed development are based on our site reconnaissance, 
review of published geologic literature, field investigations, and discussions with project personnel. If 
development plans differ from those described herein, Geocon Incorporated should be contacted for 
review of the plans and possible revisions to this report. 

3. GEOLOGIC SETTING 

Regionally, the site is in the Peninsular Ranges geomorphic province. The province is bounded by the 
Transverse Ranges to the north, the San Jacinto Fault Zone on the east, the Pacific Ocean coastline on 
the west, and the Baja California on the south. The province is characterized by elongated northwest-
trending mountain ridges separated by straight-sided sediment-filled valleys. The northwest trend is 
further reflected in the direction of the dominant geologic structural features of the province that are 
northwest to west-northwest trending folds and faults, such as the nearby Rose Canyon fault zone.  
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The site is located on the western portion of the coastal plain adjacent to Mission Bay. Based on the 
Geologic Map by Kennedy and Tan, the site is underlain by artificial fill. Based on published geologic 
documents, we expect the fill is underlain by Bay Deposits and of Pleistocene-age Old Paralic Deposits 
(formerly known as the Bay Point Formation). The Old Paralic Deposits are shallow marine deposits 
generally consisting of sand and silty sand units interfingered with layers of silt and clay. This unit may 
be in excess of 100 feet thick and will extend below current sea level. The Regional Geologic Map shows 
the geologic units in the area of the site. 

Regional Geologic Map 

4. SOIL AND GEOLOGIC CONDITIONS 

We encountered two surficial soil units (consisting of undocumented fill and Bay Deposits) and one 
formational unit (consisting of Old Paralic Deposits). The occurrence, distribution, and description of 
each unit encountered is shown on the Geologic Map, Figure 1 and on the boring logs in Appendix A. 
The Geologic Cross-Sections, Figure 2, show the approximate subsurface relationship between the 
geologic units. We prepared the geologic cross-sections using interpolation between exploratory 
excavations and observations; therefore, actual geotechnical conditions may vary from those 
illustrated and the cross-sections should be considered approximate. The surficial soil and geologic 
units are described herein in order of increasing age. 
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4.1 Undocumented Fill (Qudf) 

We encountered undocumented fill in our exploratory excavations to depths ranging from about 5 to 
15 feet. In general, the fill consists of medium dense, moist, silty sand and firm, moist, sandy clay and 
possesses a “very low” to “medium” expansion index (expansion index of 90 or less). The 
undocumented fill is relatively variable in material and density and is not considered suitable in its 
current condition for the support of foundations or structural fill and remedial grading will required, 
unless deep foundations are used or ground improvements are performed. The undocumented fill can 
be reused for new compacted fill during grading operations provided it is generally free of roots and 
debris. 

4.2 Bay Deposits (Qb) 

The Bay Deposits (bay mud) exist below the undocumented fill and extends to depths ranging from 
approximately 31 to 41 feet. The Bay Deposits generally consist of medium dense to dense, moist to 
saturated silty and clayey sand and stiff, moist, sandy and clayey silt. Sandy portions of the Bay Deposits 
are potentially liquefiable when subjected to strong ground motion. Soft muds within the Bay Deposits 
are subject to consolidation settlement under increasing loading. We consider these materials 
unsuitable in their present condition for the support of structures or structural fill. 

4.3 Old Paralic Deposits (Qop) 

The Quaternary-age Old Paralic Deposits exist below the undocumented fill and Bay Deposits across 
the site. We encountered Old Paralic Deposits in borings B-1 and B-2 approximately 41 and 31 feet 
below the existing surface, respectively. These deposits generally consist of medium dense to dense, 
reddish brown to grayish brown, silty, fine to medium sandstone to stiff, reddish brown to grayish 
brown, sandy siltstone. The Old Paralic Deposits are considered acceptable for support of fill and 
foundation loads for the development. 

5. GROUNDWATER 

We encountered groundwater during the field investigation at depths ranging from about 24 to 27 feet 
(+3 to -5 feet MSL) in Borings B-1 and B-2, respectively. The use of dewatering techniques may be 
necessary should heavy seepage or excavations below the groundwater elevation occur. It is not 
uncommon for groundwater or seepage conditions to develop where none previously existed. 
Groundwater and seepage is dependent on seasonal precipitation, irrigation, land use, among other 
factors, and varies as a result. Proper surface drainage will be important to future performance of the 

41 and 31 feet 

41 & 51 ft

We encountered groundwater during the field investigation at depths ranging from about 24 to 27 feet
(+3 to -5 feet MSL) in Borings B-1 and B-2, respectively. T dewatering techniques may be
necessary should heavy seepage or excavations below the groundwater elevation occur. 
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project. The following table presents the boring locations and depths/elevations of the groundwater 
encountered on the subject site.  

RECORDED GROUNDWATER ELEVATION 

Boring No. Date Recorded 
Approximate Depth of 
Groundwater Below 
Existing Grade (Feet) 

Approximate 
Elevation of 

Groundwater (Feet, 
MSL) 

B-1 10/21/2024 27 -5 
B-2 10/21/2024 24 3 

6. GEOLOGIC HAZARDS 

6.1 Geologic Hazard Category 

The City of San Diego Seismic Safety Study (2008) includes a series of maps that indicate the likely 
geologic hazards. Based on a review of the map, there is a high potential for liquefaction at the site 
due to the presence of shallow groundwater, hydraulic fills, and proximity to major drainages. The site 
is also located in proximity to several faults classified as potentially active, inactive, presumed inactive, 
or activity unknown. We opine the existing geologic conditions are favorable for the planned 
development provided liquefaction is addressed appropriately. The following table and figure present 
the mapped hazard categories on and within the vicinity of the subject site. 

CITY OF SAN DIEGO SEISMIC HAZARD CATEGORY – SHEET 25 

Hazard Zone Hazard 
Category Description Vicinity of 

Site 

Fault Zone 12 Potentially Active, Inactive, Presumed Inactive or Activity 
Unknown Near Site 

Liquefaction 31 High Potential – Shallow Groundwater, Major Drainages, 
Hydraulic Fills On Site 

Other Terrain 54 Steeply Sloping Terrain, Unfavorable or Fault Controlled 
Geologic Structure, Moderate Risk 

On Site/ 
Near Site 
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Hazard Category Map 

6.2 Regional Faulting and Seismicity 

A review of the referenced geologic materials and our knowledge of the general area indicate that the 
site is not underlain by active, potentially active, or inactive faults. An active fault is defined by the 
California Geological Survey (CGS) as a fault showing evidence for activity within the last 11,700 years. 
The site is not located within a State of California Earthquake Fault Zone. The site is, however, located 
approximately 250 feet southwest of a State of California Earthquake Fault Zone, as shown in the CGS 
Fault Zone Map. 
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CGS Fault Zone Map 

The USGS has developed a program to evaluate the approximate location of faulting in the area of a 
given property. The following figure shows the location of the existing faulting in the San Diego County 
and Southern California region. The fault traces are shown as solid, dashed and dotted lines that 
represent well-constrained, moderately constrained and inferred faults, respectively. The fault line 
colors represent faults with ages less than 150 years (red), 15,000 years (orange), 130,000 years 
(green), 750,000 years (blue) and 1.6 million years (black).  The nearest fault to the site is inferred, 
more than 250 feet away and between 15,000 and 130,000 years old. 
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Faults in Southern California  

The San Diego County and Southern California region is seismically active. The following figure presents 
the occurrence of earthquakes with a magnitude greater than 2.5 from the period of 1900 through 
2015 according to the Bay Area Earthquake Alliance website.  

Earthquakes in Southern California  
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Considerations important in seismic design include the frequency and duration of motion and the soil 
conditions underlying the site. Seismic design of structures should be evaluated in accordance with the 
California Building Code (CBC) guidelines currently adopted by the local agency. 

6.3 Ground Rupture 

Ground surface rupture occurs when movement along a fault is sufficient to cause a gap or rupture 
where the upper edge of the fault zone intersects the ground surface. The potential for ground rupture 
is considered to be very low due to the absence of active faults at the subject site. 

6.4 Liquefaction Potential and Seismically Induced Settlement 

Liquefaction typically occurs when a site is located in a zone with seismic activity, onsite soils are 
cohesionless or silt/clay with low plasticity, groundwater is encountered within 50 feet of the surface, 
and relative densities are less than about 70 percent. If the four previous criteria are met, a seismic 
event could result in a rapid pore water pressure increase from the earthquake-generated ground 
accelerations. 

The County of San Diego Hazard Mitigation Plan (2023) maps the site as having zones of liquefiable 
layers. The current standard of practice, as outlined in the Recommended Procedures for 
Implementation of DMG Special Publication 117A, Guidelines for Analyzing and Mitigating Liquefaction 
in California requires liquefaction analysis to a depth of 50 feet below the lowest portion of the 
proposed structure. Liquefaction typically occurs in areas where the soils below the water table are 
composed of poorly consolidated, fine to medium-grained, primarily sandy soil. In addition to the 
requisite soil conditions, the ground acceleration and duration of the earthquake must also be of a 
sufficient level to induce liquefaction.  

We performed liquefaction analyses of our CPT soundings using the program CLiq (Version 1.7). This 
program utilizes the 2001 NCEER method of analysis. We used a static groundwater elevation of 22 feet 
below grade, a modal magnitude of 6.9 earthquake (attributed to the Newport-Inglewood Fault), and 
a peak horizontal site acceleration, PGAM, of 0.705g calculated from ASCE 7-16 Section 11.8.3. This 
semi-empirical method is based on correlations with the data collected from the CPT soundings and 
field performance data.  

The liquefaction analyses (included in Appendix C) indicate the Bay Deposits below the design 
groundwater elevation is potentially susceptible to liquefaction. Additionally, isolated and 
discontinuous layers of the underlying Old Paralic Deposits are considered potentially susceptible to 
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liquefaction. However, we do not expect liquefaction to occur within the underlying Old Paralic 
Deposits due to the density and age of the formational material. The site could be prone to up to about 
1 inch of total liquefaction settlement during PGAM ground motion.  The average settlement estimated 
for all three CPTs is about 0.7 inch and average differential settlement is about 0.5 inch over 40 feet. 
Recommendations presented in this report are intended to minimize the effects of seismically-induced 
settlement due to liquefaction on the proposed structures. The following table summarizes the results 
of the liquefaction analyses. 

SUMMARY OF LIQUEFACTION ANALYSES 

CPT 
Location 

Estimated Vertical 
Settlement 

(Inches) 

Estimated 
Differential 

Settlement (Inches) 

Depth of 
Liquefiable Layers 

(Feet) * 

Elevation of 
Liquefiable Layers 

(Feet, MSL) * 
CPT-1 0.7 0.5 25 - 28 (-3) - (-6) 
CPT-2 1.0 0.7 24 - 33 (-2) - (-11) 
CPT-3 0.4 0.3 22 - 29 (0) - (-7) 

* Not including potentially liquefiable layers that are isolated and less than 12 inches thick. 

Sand boils occur where liquefied soil is extruded upward through the surficial soil deposit to the ground 
surface. Providing an increase in overburden pressure and a compacted fill mat can mitigate surface 
manifestation. Research presented by Ishihara (1985) indicates that the presence of a relatively thick 
non-liquefiable surface layer typically decreases the potential of sand boils from reaching the surface. 
Modifications to Ishihara’s chart have been made to include higher ground accelerations (Ishihara’s 
1985 chart was based on a 0.25g ground acceleration) by Youd and Garris (1995). Based on Youd’s 
modified curves and the thickness of the non-liquefiable soil layer (layer above the assumed 
groundwater table), the potential for surface manifestation at the site is low.  

Lateral spreading occurs when liquefiable soil is in the immediate vicinity of a free face such as a slope. 
Factors controlling lateral displacement include earthquake magnitude, distance from the earthquake 
epicenter, thickness of liquefiable soil layer, grain size characteristics, fines content of the soil and SPT 
blow counts. Bartlett and Youd (1995) have concluded that lateral spreading is restricted to sediments 
with corrected SPT blow counts of 15 or less for earthquake magnitudes less than or equal to 8.0. The 
potential of lateral spreading in the liquefiable soil below the groundwater table is not considered an 
adverse impact to the proposed development due to the relatively flat topography of the site. 

The mitigation of potential hazards due to liquefaction can be accomplished by the densification or 
removal of the potentially liquefiable soil or the use of foundation systems that still provide acceptable 
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structural support should liquefaction occur. Soil densification can be accomplished by compaction 
grouting, vibrocompaction, soil mixing, and deep dynamic compaction (among others). Deep 
foundation systems may be used to transmit structural loads to load bearing soil layers below the 
liquefiable zones and may consist of driven piles or drilled piles. Deep foundations are designed to 
mitigate damage to the structures supported on the piles; however, they do not generally reduce the 
potential for damage to underground utilities and peripheral site improvements. The effects of 
differential settlement between structures and attached settlement-sensitive surface improvements 
can be mitigated by designing the utilities to accommodate differential movement at the connections. 

6.5 Storm Surge, Tsunamis, and Seiches 

Storm surges are large ocean waves that sweep across coastal areas when storms make landfall. Storm 
surges can cause inundation, severe erosion and backwater flooding along the waterfront.  The site is 
located approximately 2,600 feet from Mission Bay, is at an elevation of about 20 feet or greater above 
Mean Sea Level (MSL) and is protected from ocean waves by the Mission Beach to the west. Based on 
historic and predicated wave heights and runout lengths, we opine that the proposed site elevation is 
sufficient to mitigate the risk; therefore, the potential of storm surges affecting the site is considered 
low. 

A tsunami is a series of long period waves generated in the ocean by a sudden displacement of large 
volumes of water. Causes of tsunamis include underwater earthquakes, volcanic eruptions, or offshore 
slope failures. The first-order driving force for locally generated tsunamis offshore southern California 
is expected to be tectonic deformation from large earthquakes (Legg, et al., 2002). Historically, tsunami 
wave heights have ranged up to 3.7 feet in the San Diego area. According to the County of San Diego 
Hazard Mitigation Plan (2023), the largest tsunami effect recorded in San Diego since 1950 was May 
22, 1960 which had maximum run-up amplitudes of 2.1 feet (0.7 meters). Wave heights and run-up 
elevations from tsunamis along the San Diego Coast have historically fallen within the normal range of 
the tides. The County of San Diego Hazard Mitigation Plan (2023) maps zones of possible tsunami 
inundation for coastal areas throughout the county. The site is not included within one of these high-
risk hazard areas. Therefore, we consider the risk of a tsunami hazard at the site to be low. 
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Tsunami Inundation Map 

A seiche is a run-up of water within a lake or embayment triggered by fault- or landslide-induced 
ground displacement. The site is located approximately 2,600 feet from Mission Bay, is at an elevation 
of about 20 feet or greater above Mean Sea Level (MSL). Based on historic and predicated wave heights 
and runout lengths, it is our opinion that the proposed site elevation is sufficient to mitigate the risk; 
therefore, we consider the potential for seiches to impact the site low. 

6.6 Landslides 

We did not observe evidence of previous or incipient slope instability at the site during our study and 
the property is relatively flat. Published geologic mapping indicates landslides are not present on or 
adjacent to the site. Therefore, we opine the potential for a landslide is not a significant concern for 
this project. 

6.7 Erosion 

The site is relatively flat and is not located adjacent to the Pacific Ocean coast or a free-flowing drainage 
where active erosion is occurring. Provided the engineering recommendations herein are followed and 

~GEOCON 

FEMA VE Zone (High Risk) 

Maximum Tsunami Projected Runup 



Pacific Beach Hotel 
Preliminary Geotechnical Investigation

Project No. G3422-52-01 - 14 - November 21, 2024 

the project civil engineer prepares the grading plans in accordance with generally accepted regional 
standards, we do not expect erosion to be a major impact to site development. In addition, we expect 
the proposed development would not increase the potential for erosion if properly designed. 
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7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 General 

7.1.1 We did not encounter soil or geologic conditions during our exploration that would preclude 
the proposed development, provided the recommendations presented herein are followed 
and implemented during design and construction. We will provide supplemental 
recommendations if we observe variable or undesirable conditions during construction, or 
if the proposed construction will differ from that anticipated herein. The following table 
summarizes our conclusions and recommendations for the proposed project.  

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

Attribute Conclusion/Recommendations 

Existing Geologic Hazards 
Very Strong Seismic Shaking 

Liquefaction and Seismic Settlement 

Existing Geologic Units 
Undocumented Fill (Requiring Recompaction) 

Bay Deposits (Requiring Recompaction) 
Old Paralic Deposits (Suitable for Support) 

Groundwater 
24 to 26 Feet Below Existing Grade 

+3 to -5 Feet MSL Elevation 

Excavations 
Surficial Soil – Moderate to Difficult 

Old Paralic Deposits – Moderate to Difficult 
Expansion Index 90 or Less 

Water-Soluble Sulfate Content “S0” 
Drainage Maintain Drainage As Discussed Herein 

7.1.2 The site may be subject to geologic hazards, including: moderate to very strong seismic 
shaking, liquefaction, seismically induced settlement and consolidation settlement. We 
included recommendations for the mitigation of these geologic hazards herein. 

7.1.3 The undocumented fill and Bay Deposits have a potential for compression and liquefaction. 
We expect that the proposed structure will be supported by a shallow foundation or mat 
foundation system over ground improvements. However, the structure can be designed for 
a shallow or mat foundation system over compacted fill if the structural engineer determines 
the estimated settlements provided herein can be accommodated by the design. 
Alternatively, we can provide recommendations for a deep foundation system, if requested. 
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A design groundwater elevation of 3 Feet MSL should be used.  If excavations, retaining 
walls, foundations or slabs-on-grade are extended to this elevation or below, modifications 
to our recommendations may be needed. 7.1.4 Proper drainage should be 
maintained in order to preserve the engineering properties of the fill in both the building 
pads and slope areas. Recommendations for site drainage are provided herein. 

7.1.5 Based on our review of the project plans, we opine the planned development can be 
constructed in accordance with our recommendations provided herein. We do not expect 
the planned development will destabilize or result in settlement of adjacent properties if 
properly constructed. 

7.1.6 Surface settlement monuments and canyon subdrains will not be required on this project.  

7.2 Excavation and Soil Characteristics 

7.2.1 Excavation of the in-situ soil should be possible with moderate to heavy effort using 
conventional heavy-duty equipment. The grading and improvement contractors should 
review this report and evaluate the proper equipment to use for the planned excavations.  

7.2.2 The soil encountered in the field investigation is “non-expansive” and “expansive” 
(expansion index [EI] of 20 or less and greater than 20, respectively) as defined by 2022 
California Building Code (CBC) Section 1803.5.3. We expect most of the soil encountered 
possess a “very low” to “medium” expansion potential (EI of 90 or less) in accordance with 
ASTM D 4829. The following presents soil classifications based on the expansion index. 

EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX 

Expansion Index (EI) 
ASTM D 4829 Expansion 

Classification 
2022 CBC Expansion 

Classification 
0 – 20 Very Low Non-Expansive 

21 – 50 Low 

Expansive 
51 – 90 Medium 

91 – 130 High 
Greater Than 130 Very High 

7.2.3 We performed laboratory tests on samples of the site materials to evaluate the percentage 
of water-soluble sulfate content. Appendix B presents results of the laboratory water-

A design groundwater elevation of 3 Feet MSL should be used. 
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soluble sulfate content tests. The test results indicate the on-site materials at the locations 
tested possess “S0” sulfate exposure to concrete structures as defined by 2022 CBC Section 
1904 and ACI 318-19 Chapter 19. The presence of water-soluble sulfates is not a visually 
discernible characteristic; therefore, other soil samples from the site could yield different 
concentrations. Additionally, over time landscaping activities (i.e., addition of fertilizers and 
other soil nutrients) may affect the concentration. 

7.2.4 We tested samples for potential of hydrogen (pH) and resistivity laboratory tests to aid in 
evaluating the corrosion potential to subsurface metal structures. Appendix B presents the 
laboratory test results. 

7.2.5 Geocon Incorporated does not practice in the field of corrosion engineering. Therefore, 
further evaluation by a corrosion engineer may be performed if improvements susceptible 
to corrosion are planned. 

7.3 Grading 

7.3.1 Grading should be performed in accordance with the recommendations provided in this 
report, the Recommended Grading Specifications contained in Appendix D and the local 
grading ordinance. Geocon Incorporated should observe the grading operations on a full-
time basis and provide testing during the fill placement. 

7.3.2 Prior to commencing grading, a preconstruction conference should be held at the site with 
the agency inspector, developer, grading and underground contractors, civil engineer, and 
geotechnical engineer in attendance. Special soil handling and/or the grading plans can be 
discussed at that time. 

7.3.3 Site preparation should begin with the removal of deleterious material, debris, and 
vegetation. The depth of vegetation removal should be such that material exposed in cut 
areas or soil to be used as fill is relatively free of organic matter. Material generated during 
stripping and/or site demolition should be exported from the site. Asphalt and concrete 
should not be mixed with the fill soil unless approved by the Geotechnical Engineer.  

7.3.4 Abandoned foundations and buried utilities (if encountered) should be removed and the 
resultant depressions and/or trenches should be backfilled with properly compacted 
material as part of the remedial grading.  
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7.3.5 Proposed Structure - Ground Improvement Option: The building can be supported on 
shallow foundations or a mat foundation over improved ground (i.e. soil mixing or aggregate 
piers). The upper 3 feet of materials situated below the proposed grade and at least 2 feet 
below foundations should be excavated and properly compacted fill should be placed. The 
excavations should extend at least 5 feet laterally outside of the proposed foundation zones, 
where possible. Deeper excavations may be required in areas where loose or saturated 
materials are encountered. The remedial grading should be performed after completion of 
ground improvement operations for aggregate piers and prior to construction of soil mix 
columns.  

7.3.6 Proposed Structure – Compacted Fill Option: If the structural engineer determines that the 
proposed building can tolerate the estimated settlements, the building may be supported 
on a shallow or mat foundation over compacted fill. The undocumented fill and at least 3 
feet below the proposed finish pad grade or 2 feet below foundations, whichever results in 
a deeper excavation, should be excavated and properly compacted fill should be placed.  We 
expect these excavation could be up to 15 feet deep.  The excavations should extend at least 
5 feet laterally outside of the proposed foundation zones, where possible. Deeper 
excavations may be required in areas where loose or saturated materials are encountered.  

7.3.7 In areas of proposed improvements outside of the building areas, the upper 2 to 3 feet of 
existing soil should be processed, moisture conditioned as necessary and recompacted. 
Deeper excavations may be required in areas where loose or saturated materials are 
encountered. The excavations should extend at least 2 feet laterally outside of the 
improvement area, where possible. The following table summarizes the remedial grading 
recommendations. 

SUMMARY OF REMEDIAL GRADING RECOMMENDATIONS 

Area Remedial Grading Excavation 
Requirements 

Building Pad - Ground Improvement Option Excavate 3 Feet Below Pad Grade and/or 2 Feet 
Below Foundations 

Building Pad – Compacted Fill Option Excavate Undocumented Fill and 3 Feet Below 
Pad Grade and/or 2 Feet Below Foundations 

Site Development Process Upper 2 to 3 Feet of Existing Materials 

Lateral Grading Limits 
5 Feet Outside of Buildings 

2 Feet Outside of Improvement Areas 
Exposed Bottoms of Excavations Scarify Upper 12 Inches 

 The upper 3 feet of materials situated below the proposed grade and at least 2 feet
below foundations should be excavated and properly compacted fill should be placed. The
excavations should extend at least 5 feet laterally outside of the proposed foundation zones,
where possible. D

The undocumented fill and at least 3 
feet below the proposed finish pad grade or 2 feet below foundations, whichever results in 
a deeper excavation, should be excavated and properly compacted fill should be placed.  We
expect these excavation could be up to 15 feet deep.  The excavations should extend at least
5 feet laterally outside of the proposed foundation zones, where possible

the upper 2 to 3 feet of 
existing soil should be processed, moisture conditioned as necessary and recompacted.

The excavations should extend at least 2 feet laterally outside of the
improvement area, where possible. 
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7.3.8 The bottom of the excavations should be sloped 1 percent to the adjacent street or deepest 
fill. Prior to fill soil being placed, the existing ground surface should be scarified, moisture 
conditioned as necessary, and compacted to a depth of at least 12 inches. Deeper 
excavations may be required if saturated or loose fill soil is encountered. A representative 
of Geocon should be on-site during excavations to evaluate the limits of the remedial 
grading. 

7.3.9 Some areas of overly wet and saturated soil could be encountered due to the existing 
landscape and pavement areas. The saturated soil would require additional effort prior to 
placement of compacted fill or additional improvements. Stabilization of the soil would include 
scarifying and air-drying, removing and replacing with drier soil, using stabilization fabric (e.g. 
Tensar NX750 or other approved fabric), or chemical treating (i.e. cement or lime treatment). 

7.3.10 A design groundwater elevation of 3 Feet MSL should be used.  The contractor should be 
careful during the remedial grading operations to avoid a “pumping” condition at the base 
of the excavations. Where recompaction of the excavated bottom will result in a “pumping” 
condition, the bottom of the excavation should be tracked with low ground pressure 
earthmoving equipment prior to placing fill. If needed to improve the stability of the 
excavation bottoms, reinforcing fabric or 2- to 3-inch crushed rock can be placed prior to 
placement of compacted fill. 

7.3.11 The site should then be brought to final subgrade elevations with fill compacted in layers as 
recommended in the following table. In general, the existing soil is suitable for use from a 
geotechnical engineering standpoint as fill if relatively free from vegetation, debris and other 
deleterious material. Layers of fill should be about 6 to 8 inches in loose thickness and no thicker 
than will allow for adequate bonding and compaction. Fill materials placed below optimum 
moisture content may require additional moisture conditioning prior to placing additional fill. 

SUMMARY OF COMPACTED FILL RECOMMENDATIONS  

Fill Location Relative Compaction* Relative Moisture 
Content* 

Grading
90% of Laboratory 

Maximum Dry Density 
Near to Slightly Above 

Optimum  Utility/Retaining Wall Backfill
Sidewalk and Curb/Gutter Subgrade

Pavement and Cross-Gutter Subgrade 95% of Laboratory 
Maximum Dry Density 

Near to Slightly Above 
Optimum  Base Materials

*In accordance with ASTM D 1557. 

The bottom of the excavations should be sloped 1 percent to the adjacent street or deepest
fill. Prior to fill soil being placed, the existing ground surface should be scarified, moisture
conditioned as necessary, and compacted to a depth of at least 12 inches. 

A design groundwater elevation of 3 Feet MSL should be used.  
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7.3.12 Import fill (if necessary) should consist of the characteristics presented in the following table. 
Geocon Incorporated should be notified of the import soil source and should perform 
laboratory testing of import soil prior to its arrival at the site to evaluate its suitability as fill 
material. 

SUMMARY OF IMPORT FILL RECOMMENDATIONS  

Soil Characteristic Values 
Expansion Potential “Very Low” to “Medium” (Expansion Index of 90 or Less) 

Particle Size 
Maximum Dimension Less Than 3 Inches 

Generally Free of Debris 

7.4 Subdrains 

7.4.1 Except for retaining wall drains, we do not expect the installation of other subdrains.  

7.5 Excavation Slopes, Shoring and Tiebacks 

7.5.1 The recommendations included herein are provided for stable excavations. It is the 
responsibility of the contractor and their competent person to ensure all excavations, 
temporary slopes and trenches are properly constructed and maintained in accordance with 
applicable OSHA guidelines in order to maintain safety and the stability of the excavations 
and adjacent improvements. These excavations should not be allowed to become saturated 
or to dry out. Surcharge loads should not be permitted to a distance equal to the height of 
the excavation from the top of the excavation. The top of the excavation should be a 
minimum of 15 feet from the edge of existing improvements. Excavations steeper than those 
recommended or closer than 15 feet from an existing surface improvement should be 
shored in accordance with applicable OSHA codes and regulations. 

7.5.2 The stability of the excavations is dependent on the design and construction of the shoring 
system and site conditions. Therefore, Geocon Incorporated cannot be responsible for site 
safety and the stability of the proposed excavations. 

7.5.3 The design of temporary shoring is governed by soil and groundwater conditions, and by the 
depth and width of the excavated area. Continuous support of the excavation face can be 
provided by a system of soldier piles and wood lagging or other applicable techniques. 

Except for retaining wall drains, we do not expect the installation of other subdrains. 
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Excavations exceeding 15 feet may require soil nails, tieback anchors or internal bracing to 
provide additional wall restraint.  

7.5.4 The condition of existing buildings, streets, sidewalks, and other structures/improvements 
around the perimeter of the planned excavation should be documented prior to the start of 
shoring and excavation work. Special attention should be given to documenting existing 
cracks or other indications of differential settlement within these adjacent structures, 
pavements and other improvements. Underground utilities sensitive to settlement should 
be videotaped prior to construction to check the integrity of pipes. In addition, monitoring 
points should be established indicating location and elevation around the excavation and 
upon existing buildings. These points should be monitored on a weekly basis during 
excavation work and on a monthly basis thereafter. Inclinometers should be installed and 
monitored behind any shoring sections that will be advanced deeper than 30 feet below the 
existing ground surface.  

7.5.5 In general, ground conditions are moderately suited for soldier pile and tieback anchor wall 
construction techniques. However, wet soil, gravel, cobble, and oversized material may be 
encountered in the existing materials that could be difficult to drill. Additionally, if 
cohesionless sands are encountered, some raveling may result along the unsupported 
portions of excavations. Groundwater would also be encountered during the excavation 
operations that extend below an elevation of about 3 feet MSL and may cause caving. Drilling 
mud and/or casing may be required to help prevent caving if soldier piles are installed. 

7.5.6 Temporary shoring should be designed using a lateral pressure envelope acting on the back 
of the shoring (as presented in the following table) assuming a level backfill. The distributions 
are shown on the Active Pressures for Temporary Shoring. Cantilevered shoring should use 
the triangular distribution and multi-braced systems (such as tieback anchors and rakers) 
should use the trapezoidal or rectangular distributions. The project shoring engineer should 
determine the applicable soil distribution for the design of the temporary shoring system. 
Additional lateral earth pressure due to the surcharging effects from construction 
equipment, sloping backfill, planned stockpiles, adjacent structures and/or traffic loads 
should be considered, where appropriate, during design of the shoring system.   
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SUMMARY OF TEMPORARY SHORING WALL RECOMMENDATIONS 

Parameter Value 
Triangular Distribution, A 24H psf 

Rectangular Distribution, B 16H psf 
Trapezoidal Distribution, C 20H psf 

Passive Pressure, P 350D + 500 psf 
Effective Zone Angle, E 31 degrees 

Maximum Design Lateral Movement 1 Inch 
Maximum Design Vertical Movement ½ Inch 
Maximum Design Retained Height, H 20 Feet 

H equals the height of the retaining portion of the wall in feet 
D equals the embedment depth of the retaining wall in feet 

Active Pressures on Temporary Shoring 

7.5.7 The passive resistance can be assumed to act over a width of three pile diameters. Typically, 
soldier piles are embedded a minimum of 0.5 times the maximum height of the excavation 
(this depth is to include footing excavations) if tieback anchors are not employed. The 
project structural engineer should determine the actual embedment depth. 
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Passive Pressures on Temporary Shoring 

7.5.8 We should observe the drilled shafts for the soldier piles prior to the placement of steel 
reinforcement to check that the exposed soil conditions are similar to those expected and 
that excavations have been extended to the appropriate bearing strata and design depths. 
If unexpected soil conditions are encountered, design modifications may be required. The 
shoring engineer should provide recommendations for the drilling operations below 
groundwater. 

7.5.9 Lateral movement of shoring is associated with vertical ground settlement outside of the 
excavation. Therefore, it is essential that the soldier pile and tieback system allow very 
limited amounts of lateral displacement. Earth pressures acting on a lagging wall can cause 
movement of the shoring toward the excavation and result in ground subsidence outside of 
the excavation. Consequently, horizontal movements of the shoring wall should be 
accurately monitored and recorded during excavation and anchor construction. 

7.5.10 Survey points should be established at the top of the pile on at least 20 percent of the soldier 
piles. An additional point located at an intermediate point between the top of the pile and 
the base of the excavation should be monitored on at least 20 percent of the piles if tieback 
anchors will be used. These points should be monitored on a weekly basis during excavation 
work and on a monthly basis thereafter until the permanent support system is constructed.  

7.5.11 The project civil engineer should provide the approximate location, depth, and pipe type of 
the underground utilities to the shoring engineer to help select the shoring type and shoring 
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design. The shoring system should be designed to limit horizontal soldier pile movement to 
a maximum of 1 inch. The amount of horizontal deflection can be assumed to be essentially 
zero along the Active Zone and Effective Zone boundary. The magnitude of movement for 
intermediate depths and distances from the shoring wall can be linearly interpolated. We 
understand the City of San Diego may require the developer to prepare a hold harmless 
agreement for the planned construction operations and development regarding the existing 
utilities and improvements.  

7.5.12 If it is deemed necessary to limit dewatering, deep excavations may be performed within 
relatively impermeable shoring such as sheet piles. Sheet piles are generally driven or 
vibrated into place. The existing soils are moderately dense and firm; therefore, installation 
is expected to be relatively easy but should be evaluated by the shoring contractor. If sheet 
pile-supported excavations are planned in proximity of existing improvements, vibrations 
and ground surface settlement should be monitored by the contractor. The sheet pile 
contractor should review this report to evaluate if sheet piles can be used and installed for 
the planned improvements. 

7.5.13 Tieback anchors employed in shoring should be designed such that anchors fully penetrate 
the Active Zone behind the shoring. The Active Zone can be considered the wedge of soil 
from the face of the shoring to a plane extending upward from the base of the excavation 
as shown on the Active Zone Detail. Normally, tieback anchors are contractor-designed and 
installed, and there are numerous anchor construction methods available. Non-shrinkage 
grout should be used for the construction of the tieback anchors.  
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Active Zone Detail  

7.5.14 Experience has shown that the use of pressure grouting during formation of the bonded 
portion of the anchor will increase the soil-grout bond stress. A pressure grouting tube 
should be installed during the construction of the tieback. Post grouting should be 
performed if adequate capacity cannot be obtained by other construction methods. 

7.5.15 Anchor capacity is a function of construction method, depth of anchor, batter, diameter of 
the bonded section and the length of the bonded section. Anchor capacity should be 
evaluated using the strength parameters shown in the following table. 

SOIL STRENGTH PARAMETERS FOR TEMPORARY SHORING 

Description Soil Density 
(pcf) Cohesion (psf) Friction Angle 

(Degrees) 
Previously Placed Fill 125 250 28 

Bay Deposits 130 300 30 

7.5.16 Grout should only be placed in the tieback anchor’s bonded section prior to testing. Tieback 
anchors should be proof-tested to at least 130 percent of the anchor’s design working load. 
Following a successful proof test, the tieback anchors should be locked off at 80 percent of 
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the allowable working load. Tieback anchor test failure criteria should be established in 
project plans and specifications. The tieback anchor test failure criteria should be based 
upon a maximum allowable displacement at 130 percent of the anchor’s working load 
(anchor creep) and a maximum residual displacement within the anchor following stressing. 
Tieback anchor stressing should only be conducted after sufficient hydration has occurred 
within the grout. Tieback anchors that fail to meet project specified test criteria should be 
replaced or additional anchors should be constructed. 

7.5.17 Lagging should keep pace with excavation. The excavation should not be advanced deeper 
than three feet below the bottom of lagging at any time or as determined by the shoring 
contractor. These unlagged gaps should only be allowed to stand for short periods of time 
in order to decrease the probability of soil instability and should never be unsupported 
overnight. Proper backfilling should be conducted when necessary between the back of 
lagging and excavation sidewalls to reduce sloughing in this zone and all voids should be 
filled by the end of each day. It may be necessary to backfill with slurry to help prevent future 
lateral movement behind the supported excavation. Further, the excavation should not be 
advanced further than four feet below a row of tiebacks prior to those tiebacks being proof 
tested and locked off unless otherwise specific by the shoring engineer. Surface sloughing 
may occur during the excavation process. 

7.5.18 If tieback anchors are employed, an accurate survey of existing utilities and other 
underground structures adjacent to the shoring wall should be conducted. The survey should 
include both locations and depths of existing utilities. Locations of anchors should be 
adjusted as necessary during the design and construction process to accommodate the 
existing and proposed utilities. 

7.5.19 Tieback anchors within the City of San Diego right-of-way should be properly de-tensioned 
and removed where steel does not exist within the upper 20 feet from the existing grade. 
The Notice – Land Development Review/Shoring in City Right-Of-Way, prepared by the City 
of San Diego, dated July 1, 2003 should be reviewed and incorporated into the design of the 
tieback anchors. Procedures for removal of tieback anchors include unscrewing tendons 
using special couplings, use of explosives, or heat induction. Geocon Incorporated should be 
consulted if other methods of removal are planned. 
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7.5.20 The shoring system should incorporate a drainage system for the proposed retaining wall as 
shown herein. 

Shoring Retaining Wall Drainage Detail  

7.6 Seismic Design Criteria – 2022 California Building Code 

7.6.1 The following table summarizes site-specific design criteria obtained from the 2022 
California Building Code (CBC; Based on the 2021 International Building Code [IBC] and ASCE 
7-16), Chapter 16 Structural Design, Section 1613 Earthquake Loads. We used the computer 
program U.S. Seismic Design Maps, provided by the Structural Engineers Association (SEA) 
to calculate the seismic design parameters. The short spectral response uses a period of 0.2 
second. We evaluated the Site Class based on the discussion in Section 1613.2.2 of the 2022 
CBC and Table 20.3-1 of ASCE 7-16. Although there are liquefiable soils underlying the site, 
we expect the building possesses a period of less than 0.5 second; therefore, a site response 
analysis will not be required in accordance with ASCE 7-16, Section 20.3.1 and the building 
improvements can be designed based on the parameters presented herein. The values 
presented herein are for the risk-targeted maximum considered earthquake (MCER). Sites 
designated as Site Class D, E and F may require additional analyses if requested by the project 
structural engineer and client. 
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2022 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 2022 CBC Reference 
Site Class D Section 1613.2.2 

MCER Ground Motion Spectral Response 
Acceleration – Class B (short), SS

1.402g Figure 1613.2.1(1) 

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

0.486g Figure 1613.2.1(3) 

Site Coefficient, FA 1.000 Table 1613.2.3(1) 
Site Coefficient, FV 1.814* Table 1613.2.3(2) 

Site Class Modified MCER Spectral Response 
Acceleration (short), SMS

1.402g Section 1613.2.3 (Eqn 16-20) 

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

0.882g* Section 1613.2.3 (Eqn 16-21) 

5% Damped Design 
Spectral Response Acceleration (short), SDS

0.935g Section 1613.2.4 (Eqn 16-22) 

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

0.558g* Section 1613.2.4 (Eqn 16-23) 

*See following paragraph. 

7.6.2 Using the code-based values presented in the previous table, in lieu of performing a ground 
motion hazard analysis, requires the exceptions outlined in ASCE 7-16 Section 11.4.8 be 
followed by the project structural engineer. Per Section 11.4.8 of ASCE/SEI 7-16, a ground 
motion hazard analysis should be performed for projects for Site Class “D” sites with S1 
greater than 0.2g. Section 11.4.8 also provides exceptions which indicates that the ground 
motion hazard analysis may be waived provided the exceptions are followed. Supplement 3 
of ASCE 7-16 provides an exception stating that that the GMHA may be waived provided that 
the parameter SM1 is increased by 50% for all applications of SM1. The values for parameters 
SM1 and SD1 presented herein above have not been increased in accordance with Supplement 
3 of ASCE 7-16. 

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

ASCE 7-16 PEAK GROUND ACCELERATION 

Parameter Value ASCE 7-16 Reference 
Mapped MCEG Peak Ground Acceleration, PGA 0.641g Figure 22-9

Site Coefficient, FPGA 1.100 Table 11.8-1
Site Class Modified MCEG Peak Ground 

Acceleration, PGAM
0.705g Section 11.8.3 (Eqn 11.8-1) 
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7.6.4 Conformance to the criteria in this section for seismic design does not constitute any kind of 
guarantee or assurance that significant structural damage or ground failure will not occur in 
the event of a large earthquake. The primary goal of seismic design is to protect life, not to 
avoid all damage, since such design may be economically prohibitive. 

7.6.5 The project structural engineer and architect should evaluate the appropriate Risk Category 
and Seismic Design Category for the planned structures. The values presented herein 
assume a Risk Category of II and resulting in a Seismic Design Category D. The following table 
summarizes the risk categories in accordance with ASCE 7-16. 

ASCE 7-16 RISK CATEGORIES 

Risk 
Category Building Use Examples 

I Low risk to Human Life at Failure Barn, Storage Shelter 

II Nominal Risk to Human Life at Failure 
(Buildings Not Designated as I, III or IV) 

Residential, Commercial and Industrial 
Buildings 

III Substantial Risk to Human Life at 
Failure 

Theaters, Lecture Halls, Dining Halls, 
Schools, Prisons, Small Healthcare 

Facilities, Infrastructure Plants, Storage 
for Explosives/Toxins 

IV Essential Facilities 

Hazardous Material  Facilities, Hospitals, 
Fire and Rescue, Emergency Shelters, 

Police Stations, Power Stations, Aviation 
Control Facilities, National Defense, 

Water Storage 

7.7 Ground Improvements 

7.7.1 The undocumented fill and Bay Deposits have a potential for compression and liquefaction. 
Several alternatives are generally available for mitigation including deep foundations, 
ground improvements and structural mitigation. We expect that the building might be 
supported on a shallow or mat foundation system over ground improvements. The ground 
improvements should be designed to reduce the estimated seismic and static settlements 
to target levels and to provide increased building support.  

7.7.2 Ground improvement techniques reduce potential settlements and increase bearing 
capacities by densifying existing soil through the use of aggregate piers, deep dynamic 
compaction, compaction grouting, soil mixing or other densification methods. The selection 
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of the ground improvement option should be based on the acceptable risk for the project, 
the target seismic and static settlements determined by the project team, the thickness and 
properties of the settlement-prone soils, and the type of development. We have provided 
recommendations herein for typical target design values for ground improvements. 
However, we should update our recommendations based on review from the project 
structural engineer and design team. 

7.8 Shallow Foundations  

7.8.1 The proposed structure can be supported on a shallow foundation system founded in the 
compacted fill following ground improvements. We expect the ground improvement options 
that would be appropriate for this project include soil mixing or aggregate piers. The ground 
improvement should be designed by a specialty contractor experienced in that specific type 
of ground improvement design and construction. Foundations for the structure should 
consist of continuous strip footings and/or isolated spread footings and should be designed 
using the parameters in the following table.  

SUMMARY OF FOUNDATION RECOMMENDATIONS (GROUND IMPROVEMENTS) 

Parameter Value 
Minimum Continuous Foundation Width, WC 12 Inches 

Minimum Isolated Foundation Width, WI 24 Inches  
Minimum Foundation Depth, D 24 Inches Below Lowest Adjacent Grade 
Minimum Steel Reinforcement 4 No. 5 Bars, 2 Top and 2 Bottom 

Maximum Allowable Bearing Capacity 5,000 to 7,000 psf* 

Estimated Total Settlement 
1 Inch (Static) * 

½ Inch (Seismic) * 

Estimated Differential Settlement 
½ Inch in 40 Feet (Static) * 

<½ Inch in 40 Feet (Seismic) * 
Design Expansion Index 90 or Less 

*To be evaluated by the ground modification contractor and design team. Recommended target 
settlements provided herein and should be evaluated or altered as needed by the project team. 

7.8.2 Alternatively, the proposed structure can be supported on a shallow foundation system 
founded in compacted fill if the structural engineer determines that the proposed building 
can tolerate anticipated static and liquefaction settlements. The project structural engineer 
should determine if the proposed foundations can be designed to structurally accommodate 
the potential settlements from a life-safety standpoint. Foundations for the structure should 
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consist of continuous strip footings and/or isolated spread footings and should be designed 
using the parameters in the following table.  

SUMMARY OF FOUNDATION RECOMMENDATIONS (COMPACTED FILL) 

Parameter Value 
Minimum Continuous Foundation Width, WC 12 Inches 

Minimum Isolated Foundation Width, WI 24 Inches  
Minimum Foundation Depth, D 24 Inches Below Lowest Adjacent Grade 
Minimum Steel Reinforcement 4 No. 5 Bars, 2 Top and 2 Bottom 

Maximum Allowable Bearing Capacity 4,000 psf 
Estimated Foundation Size for Settlement 15 Feet  

Estimated Total Settlement 
1 Inch (Static) 

1 Inch (Seismic) 

Estimated Differential Settlement 
½ Inch in 40 Feet (Static) 

~¾ Inch in 40 Feet (Seismic) 
Design Expansion Index 90 or Less 

7.8.3 The foundations should be embedded in accordance with the recommendations herein and 
the Wall/Column Footing Dimension Detail. The embedment depths should be measured 
from the lowest adjacent pad grade for both interior and exterior footings. Footings should 
be deepened such that the bottom outside edge of the footing is at least 7 feet horizontally 
from the face of the slope (unless designed with a post-tensioned foundation system as 
discussed herein). 

Wall/Column Footing Dimension Detail 

~GEOCON 

C.,0 z . 
- :c I- l-o a. ow 
u. 0 

.. . 
Jb.;• 

<I-~. 
' 
"" 

_,. 

. . . 

CONCRETE SLAB 

SAND AND VAPOR 
RETARDER IN 

ACCORDANCE WITH ACI 

FOOTING 
WIDTH, We 

PAD GRADE 

<.!) :c 
~ I­
I- a. 
Ow 
00 
u. 



Pacific Beach Hotel 
Preliminary Geotechnical Investigation

Project No. G3422-52-01 - 32 - November 21, 2024 

7.8.4 The bearing capacity values presented herein are for dead plus live loads and may be 
increased by one-third when considering transient loads due to wind or seismic forces.  

7.8.5 We should observe the foundation excavations prior to the placement of reinforcing steel 
and concrete to check that the exposed soil conditions are similar to those expected and 
that they have been extended to the appropriate bearing strata. Foundation modifications 
may be required if unexpected soil conditions are encountered.  

7.8.6 Geocon Incorporated should be consulted to provide additional design parameters as 
required by the structural engineer. 

7.9 Mat Foundation 

7.9.1 We understand the proposed structure may be supported on a mat foundation bearing on 
either ground improvements or compacted fill. A mat foundation consists of a thick, rigid 
concrete mat that allows the entire footprint of the structure to carry building loads. In 
addition, the mat can tolerate significantly greater differential movements such as those 
associated with expansive soils or differential settlement. The ground improvement should 
be designed by a specialty contractor experienced in that specific type of ground 
improvement design and construction. Foundations for the structure should be designed 
using the parameters in the following table. We should provide updated estimates for 
settlement once the loading distribution is determined by the structural engineer. 

SUMMARY OF MAT FOUNDATION RECOMMENDATIONS (GROUND IMPROVEMENTS) 

Parameter Value 
Design Perimeter Foundation Width 12 Inches 

Minimum Foundation Depth Extend Below Slab Underlayment 
Minimum Steel Reinforcement Per Structural Engineer 

Bearing Capacity 2,000 to 2,500 psf * 

Estimated Total Settlement 
½ to 1 Inch (Static) * 

½ Inch (Seismic) * 

Estimated Differential Settlement 
½ Inch in 40 Feet (Static) * 

<½ Inch in 40 Feet (Seismic) * 
Modulus of Subgrade Reaction 150 to 200 pci 

Design Expansion Index 90 or Less 

*To be evaluated by the ground modification contractor and design team. Recommended target 
settlements provided herein and should be evaluated or altered as needed by the project team
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7.9.2 Alternatively, the proposed structure can be supported on a mat system founded in 
compacted fill if the structural engineer determines that the proposed building can tolerate 
anticipated liquefaction settlements. The project structural engineer should determine if the 
proposed foundations can be designed to structurally accommodate the potential 
settlements from a life-safety standpoint. Foundations for the structure should be designed 
using the parameters in the following table. We should provide updated estimates for 
settlement once the loading distribution is determined by the structural engineer. 

SUMMARY OF MAT FOUNDATION RECOMMENDATIONS (COMPACTED FILL) 

Parameter Value 
Design Perimeter Foundation Width 12 Inches 

Minimum Foundation Depth Extend Below Slab Underlayment 
Minimum Steel Reinforcement Per Structural Engineer 

Average (Uniform) Bearing Capacity 1,500 psf 
Estimated Mat Foundation Size 100 Feet by 100 Feet 

Estimated Total Settlement 
1 Inch (Static) 

1 Inch (Seismic) 

Estimated Differential Settlement 
½ Inch in 40 Feet (Static) 

~¾ Inch in 40 Feet (Seismic) 
Modulus of Subgrade Reaction 100 to 150 pci 

Design Expansion Index 90 or Less 

7.9.3 The modulus of subgrade reaction values should be modified as necessary using standard 
equations for mat size as required by the structural engineer. These modulus values are for 
a foundation measuring 1 foot by 1 foot and should be modified for design of the foundation 
using standard equations.  

Square Foundation: Rectangular Foundation: K( ) = K B+1
2B

K = ( ) (1 + 0.5 ).
where: K( ) = reduced subgrade modulus for square foundation 

KR = reduced subgrade modulus for rectangular foundation  
K = unit subgrade modulus  
B = foundation width (in feet) 
L = foundation length (in feet) 
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7.9.4 A mat foundation system will allow the structure to settle with the ground and should have 
sufficient rigidity to allow the structure to move as a single unit. Re-leveling of the mat 
foundation could be necessary through the use of mud jacking, compaction grouting or other 
similar techniques if significant differential settlement occurs following a seismic event. 

7.9.5 Slabs that may receive moisture-sensitive floor coverings or may be used to store moisture-
sensitive materials should be underlain by a vapor retarder. The vapor retarder design should 
be consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide 
for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06). In 
addition, the membrane should be installed in accordance with manufacturer’s 
recommendations and ASTM requirements and installed in a manner that prevents puncture. 
The vapor retarder used should be specified by the project architect or developer based on 
the type of floor covering that will be installed and if the structure will possess a humidity 
controlled environment. 

7.9.6 The bedding sand thickness should be determined by the project foundation engineer, 
architect, and/or developer. However, we should be contacted to provide recommendations 
if the bedding sand is thicker than 6 inches. The foundation design engineer should provide 
appropriate concrete mix design criteria and curing measures to assure proper curing of the 
slab by reducing the potential for rapid moisture loss and subsequent cracking and/or slab 
curl. We suggest that the foundation design engineer present the concrete mix design and 
proper curing methods on the foundation plans. It is critical that the foundation contractor 
understands and follows the recommendations presented on the foundation plans. 

7.10 Concrete Slabs-On-Grade 

7.10.1 Concrete slabs-on-grade for the structures should be constructed using the parameters 
presented in the following table.  A design groundwater elevation of 3 Feet MSL should be 
used. The structural engineer should determine whether a slab-on-grade would be an 
appropriate option if subterranean levels extend to this elevation. 
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MINIMUM CONCRETE SLAB-ON-GRADE RECOMMENDATIONS 

Parameter Value 
Minimum Concrete Slab Thickness 5 Inches 

Minimum Steel Reinforcement No. 3 Bars 18 Inches on Center, Both Directions 
Typical Slab Underlayment 3 to 4 Inches of Sand/Gravel/Base 

Design Expansion Index 90 or Less 

7.10.2 Slabs that may receive moisture-sensitive floor coverings or may be used to store moisture-
sensitive materials should be underlain by a vapor retarder. The vapor retarder design should 
be consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide 
for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06). In 
addition, the membrane should be installed in accordance with manufacturer’s 
recommendations and ASTM requirements and installed in a manner that prevents puncture. 
The vapor retarder used should be specified by the project architect or developer based on 
the type of floor covering that will be installed and if the structure will possess a humidity 
controlled environment. 

7.10.3 The bedding sand thickness should be determined by the project foundation engineer, 
architect, and/or developer. It is common to have 3 to 4 inches of sand for 5-inch and 4-inch 
thick slabs, respectively, in the southern California region. However, we should be contacted 
to provide recommendations if the bedding sand is thicker than 6 inches. The foundation 
design engineer should provide appropriate concrete mix design criteria and curing 
measures to assure proper curing of the slab by reducing the potential for rapid moisture 
loss and subsequent cracking and/or slab curl. We suggest that the foundation design 
engineer present the concrete mix design and proper curing methods on the foundation 
plans. It is critical that the foundation contractor understands and follows the 
recommendations presented on the foundation plans. 

7.10.4 Some projects remove the sand layer below the slab in parking structure areas. This is 
acceptable from a geotechnical engineering standpoint; however, relatively minor cracks 
could form due to differential curing. Therefore, the structural engineer and/or the concrete 
contractor should provide recommendations for proper curing techniques to help prevent 
cracking.  
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7.10.5 Concrete slabs should be provided with adequate crack-control joints, construction joints 
and/or expansion joints to reduce unsightly shrinkage cracking. The design of joints should 
consider criteria of the American Concrete Institute (ACI) when establishing crack-control 
spacing. Crack-control joints should be spaced at intervals no greater than 12 feet. 
Additional steel reinforcing, concrete admixtures and/or closer crack control joint spacing 
should be considered where concrete-exposed finished floors are planned. 

7.10.6 Special subgrade presaturation is not deemed necessary prior to placing concrete; however, 
the exposed foundation and slab subgrade soil should be moisturized to maintain a moist 
condition as would be expected in any such concrete placement. 

7.10.7 The concrete slab-on-grade recommendations are based on soil support characteristics only. 
The project structural engineer should evaluate the structural requirements of the concrete 
slabs for supporting expected loads. 

7.10.8 Where exterior flatwork abuts the structure at entrant or exit areas, the exterior slab should 
be dowelled into the structure’s foundation stemwall. This recommendation is intended to 
reduce the potential for differential elevations that could result from differential settlement 
or minor heave of the flatwork. Dowelling details should be designed by the project 
structural engineer. 

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

7.11 Exterior Concrete Flatwork 

7.11.1 Exterior concrete flatwork not subject to vehicular traffic should be constructed in 
accordance with the recommendations presented in the following table. The recommended 
steel reinforcement would help reduce the potential for cracking.  
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MINIMUM CONCRETE FLATWORK RECOMMENDATIONS 

Expansion 
Index, EI Minimum Steel Reinforcement* Options Minimum 

Thickness 

EI < 90 
6x6-W2.9/W2.9 (6x6-6/6) welded wire mesh 

4 Inches 
No. 3 Bars 18 inches on center, Both Directions 

*In excess of 8 feet square.

7.11.2 The subgrade soil should be properly moisturized and compacted prior to the placement of 
steel and concrete. The subgrade soil should be compacted to a dry density of at least 90 
percent of the laboratory maximum dry density near to slightly above optimum moisture 
content in accordance with ASTM D 1557.   

7.11.3 Even with the incorporation of the recommendations of this report, the exterior concrete 
flatwork has a potential to experience some uplift due to expansive soil beneath grade. The 
steel reinforcement should overlap continuously in flatwork to reduce the potential for 
vertical offsets within flatwork. Additionally, flatwork should be structurally connected to 
the curbs, where possible, to reduce the potential for offsets between the curbs and the 
flatwork. 

7.11.4 Concrete flatwork should be provided with crack control joints to reduce and/or control 
shrinkage cracking. Crack control spacing should be determined by the project structural 
engineer based upon the slab thickness and intended usage. Criteria of the American 
Concrete Institute (ACI) should be taken into consideration when establishing crack control 
spacing. Subgrade soil for exterior slabs not subjected to vehicle loads should be compacted 
in accordance with criteria presented in the grading section prior to concrete placement. 
Subgrade soil should be properly compacted and the moisture content of subgrade soil 
should be verified prior to placing concrete. Base materials will not be required below 
concrete improvements. 

7.11.5 Where exterior flatwork abuts the structure at entrant or exit points, the exterior slab should 
be dowelled into the structure’s foundation stemwall. This recommendation is intended to 
reduce the potential for differential elevations that could result from differential settlement 
or minor heave of the flatwork. Dowelling details should be designed by the project 
structural engineer. 

EI < 90
6x6-W2.9/W2.9 (6x6-6/6) welded wire mesh 

4 Inches 
No. 3 Bars 18 inches on center, Both Directions

The subgrade soil should be properly moisturized and compacted prior to the placement of 
steel and concrete. density of at least 90
percent of the laboratory maximum dry density n

~GEOCON 



Pacific Beach Hotel 
Preliminary Geotechnical Investigation

Project No. G3422-52-01 - 38 - November 21, 2024 

7.11.6 The recommendations presented herein are intended to reduce the potential for cracking 
of exterior slabs as a result of differential movement. However, even with the incorporation 
of the recommendations presented herein, slabs-on-grade will still crack. The occurrence of 
concrete shrinkage cracks is independent of the soil supporting characteristics. Their 
occurrence may be reduced and/or controlled by limiting the slump of the concrete, the use 
of crack control joints and proper concrete placement and curing. Crack control joints should 
be spaced at intervals no greater than 12 feet. Literature provided by the Portland Concrete 
Association (PCA) and American Concrete Institute (ACI) present recommendations for 
proper concrete mix, construction, and curing practices, and should be incorporated into 
project construction. 

7.12 Retaining Walls 

7.12.1 Retaining walls should be designed using the values presented in the following table. Soil 
with an expansion index (EI) of greater than 90 should not be used as backfill material behind 
retaining walls.  

RETAINING WALL DESIGN RECOMMENDATIONS 

Parameter Value 

Active Soil Pressure, A (Fluid Density, Level Backfill) 40 pcf 
Active Soil Pressure, A (Fluid Density, 2:1 Sloping Backfill) 55 pcf 

Seismic Pressure, S 15H psf 
At-Rest/Restrained Walls Additional Uniform Pressure, RU (0 to 8 Feet High) 7H psf 

At-Rest/Restrained Walls Additional Uniform Pressure, RL (8+ Feet High) 13H psf 
Expected Expansion Index for the Subject Property EI<90 

H equals the height of the retaining portion of the wall 

7.12.2 The project retaining walls should be designed as shown in the Retaining Wall Loading 
Diagram.  
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Retaining Wall Loading Diagram 

7.12.3 Unrestrained walls are those that are allowed to rotate more than 0.001H (where H equals 
the height of the retaining portion of the wall) at the top of the wall. Where walls are 
restrained from movement at the top (at-rest condition), an additional uniform pressure 
should be applied to the wall. For retaining walls subject to vehicular loads within a 
horizontal distance equal to two-thirds the wall height, a surcharge equivalent to 2 feet of 
fill soil should be added to the upper 10 feet of the retaining wall. 

7.12.4 The structural engineer should determine the Seismic Design Category for the project in 
accordance with Section 1613 of the 2022 CBC or Section 11.6 of ASCE 7-16. For structures 
assigned to Seismic Design Category of D, E, or F, retaining walls that support more than 6 
feet of backfill should be designed with seismic lateral pressure in accordance with Section 
1803.5.12 of the 2022 CBC. The seismic load is dependent on the retained height where H is 
the height of the wall, in feet, and the calculated loads result in pounds per square foot (psf) 
exerted at the base of the wall and zero at the top of the wall.  
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7.12.5 Retaining walls should be designed to ensure stability against overturning sliding, and 
excessive foundation pressure. Where a keyway is extended below the wall base with the 
intent to engage passive pressure and enhance sliding stability, it is not necessary to consider 
active pressure on the keyway. 

7.12.6 Drainage openings through the base of the wall (weep holes) should not be used where the 
seepage could be a nuisance or otherwise adversely affect the property adjacent to the base 
of the wall. Weep holes should have a diameter of at least 4 inches and be spaced at a 
maximum of 8 feet on center, where used. The recommendations herein assume a properly 
compacted granular (EI of 90 or less) free-draining backfill material with no hydrostatic 
forces or imposed surcharge load. The retaining wall should be properly drained as shown 
in the Typical Retaining Wall Drainage Detail. If conditions different than those described are 
expected, or if specific drainage details are desired, Geocon Incorporated should be 
contacted for additional recommendations. A design groundwater elevation of 3 Feet MSL 
should be used.  If retaining walls extend to this elevation, alternative drainage methods or 
hydrostatic forces should be incorporated. 

Typical Retaining Wall Drainage Detail 

7.12.7 The retaining walls may be designed using either the active and restrained (at-rest) loading 
condition or the active and seismic loading condition as suggested by the structural 
engineer. Typically, it appears the design of the restrained condition for retaining wall 
loading may be adequate for the seismic design of the retaining walls. However, the active 
earth pressure combined with the seismic design load should be reviewed and also 
considered in the design of the retaining walls.  
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7.12.8 The recommendations presented herein are generally applicable to the design of rigid 
concrete or masonry retaining walls. In the event that other types of walls (such as 
mechanically stabilized earth [MSE] walls, soil nail walls, or soldier pile walls) are planned, 
Geocon Incorporated should be consulted for additional recommendations. 

7.12.9 It is common to see retaining walls constructed in the areas of the elevator pits. The retaining 
walls should be properly drained and designed in accordance with the recommendations 
presented herein. If the elevator pit walls are not drained, the walls should be designed with 
an increased active pressure with an equivalent fluid density of 95 pcf. It is also common to 
see seepage and water collection within the elevator pit. The pit should be designed and 
properly waterproofed to prevent seepage and water migration into the elevator pit.  

7.12.10 Unrestrained walls will move laterally when backfilled and loading is applied. The amount of 
lateral deflection is dependent on the wall height, the type of soil used for backfill, and loads 
acting on the wall. The retaining walls and improvements above the retaining walls should 
be designed to incorporate an appropriate amount of lateral deflection as determined by 
the structural engineer. 

7.12.11 Soil contemplated for use as retaining wall backfill, including import materials, should be 
identified in the field prior to backfill. At that time, Geocon Incorporated should obtain 
samples for laboratory testing to evaluate its suitability. Modified lateral earth pressures 
may be necessary if the backfill soil does not meet the required expansion index or shear 
strength. City or regional standard wall designs, if used, are based on a specific active lateral 
earth pressure and/or soil friction angle. In this regard, on-site soil to be used as backfill may 
or may not meet the values for standard wall designs. Geocon Incorporated should be 
consulted to assess the suitability of the on-site soil for use as wall backfill if standard wall 
designs will be used. 

7.13 Lateral Loading 

7.13.1 The values in the following table should be used to help design the proposed structures and 
improvements to resist lateral loads for the design of footings or shear keys. The allowable 
passive pressure assumes a horizontal surface extending at least 5 feet, or three times the 
surface generating the passive pressure, whichever is greater. The upper 12 inches of 
material in areas not protected by floor slabs or pavement should not be included in design 
for passive resistance. 
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SUMMARY OF LATERAL LOAD DESIGN RECOMMENDATIONS 

Parameter Value 
Passive Pressure Fluid Density 350 pcf 

Coefficient of Friction (Concrete and Soil) 0.35 
Coefficient of Friction (Along Vapor Barrier) 0.2 to 0.25* 

*Per manufacturer’s recommendations. 

7.13.2 The passive and frictional resistant loads can be combined for design purposes. The lateral 
passive pressures may be increased by one-third when considering transient loads due to 
wind or seismic forces. 

7.14 Preliminary Pavement Recommendations 

7.14.1 We calculated the flexible pavement sections in general conformance with the Caltrans 
Method of Flexible Pavement Design (Highway Design Manual, Section 608.4) using an 
estimated Traffic Index (TI) of 5.0, 5.5, 6.0, and 7.0 for parking stalls, driveways, medium 
truck traffic areas, and heavy truck traffic areas, respectively. The project civil engineer and 
owner should review the pavement designations to determine appropriate locations for 
pavement thickness. The final pavement sections for the parking lot should be based on the 
R-Value of the subgrade soil encountered at final subgrade elevation. We have assumed an 
R-Value of 50 (based on laboratory testing) and 78 for the subgrade soil and base materials, 
respectively, for the purposes of this preliminary analysis. The following table presents the 
preliminary flexible pavement sections. 

PRELIMINARY FLEXIBLE PAVEMENT SECTION 

Location 
Assumed 

Traffic 
Index 

Assumed
Subgrade
R-Value 

Asphalt 
Concrete
(inches) 

Class 2 
Aggregate 

Base 
(inches) 

Parking Stalls for Automobiles 
and Light-Duty Vehicles 5.0 50 3 4 

Driveways for Automobiles 
and Light-Duty Vehicles 5.5 50 3 4 

Medium Truck Traffic Areas 6.0 50 3.5 4 
Driveways for Heavy Truck Traffic 7.0 50 4 5 
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7.14.2 Prior to placing base materials, the upper 12 inches of the subgrade soil should be scarified, 
moisture conditioned as necessary, and recompacted to a dry density of at least 95 percent 
of the laboratory maximum dry density near to slightly above optimum moisture content as 
determined by ASTM D 1557. Similarly, the base material should be compacted to a dry 
density of at least 95 percent of the laboratory maximum dry density near to slightly above 
optimum moisture content. Asphalt concrete should be compacted to a density of at least 
95 percent of the laboratory Hveem density in accordance with ASTM D 2726. 

7.14.3 Base materials should conform to Section 26-1.02B of the Standard Specifications for The 
State of California Department of Transportation (Caltrans) with a ¾-inch maximum size 
aggregate. Asphalt concrete should conform to Section 203-6 of the Standard Specifications 
for Public Works Construction (Greenbook).  

7.14.4 The base thickness can be reduced if a reinforcement geogrid is used during the installation 
of the pavement. Geocon should be contact for additional recommendations if alternate 
design parameters are requested. 

7.14.5 A rigid Portland cement concrete (PCC) pavement section should be placed in roadway 
aprons and cross gutters. We calculated the rigid pavement section in general conformance 
with the procedure recommended by the American Concrete Institute report ACI 330-21 
Commercial Concrete Parking Lots and Site Paving Design and Construction – Guide.  We 
used the following traffic categories and design parameters used for the calculations for 20-
year design life.  

TRAFFIC CATEGORIES 

Traffic 
Category Description Reliability 

(%) 

Slabs Cracked at 
End of Design 

Life (%) 
A Car Parking Areas and Access Lanes 60 15 
B Entrance and Truck Service Lanes 60 15 
D Heavy Duty Trucks (80-Kip Gross Weight) 75 15 
E Garbage or Fire Truck Lane 75 15 

7.14.6 We used the parameters presented in the following table to calculate the pavement design 
sections. We should be contacted to provide updated design sections, if necessary.  
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RIGID PAVEMENT DESIGN PARAMETERS 

Design Parameter Design Value 
Modulus of Subgrade Reaction, k 100 pci 

Modulus of Rupture for Concrete, MR 500 psi 
Concrete Compressive Strength 3,000 psi 

Concrete Modulus of Elasticity, E 3,150,000 psi 

7.14.7 Based on the criteria presented herein, the PCC pavement sections should have the 
following minimum thicknesses for the applicable traffic category.   

RIGID VEHICULAR PAVEMENT RECOMMENDATIONS 

Traffic Category Trucks Per Day Portland Cement 
Concrete, T (Inches) 

A = Car Parking Areas and Access Lanes  10 5½   
B = Entrance and Truck Service Lanes 10 6  

D = Heavy Duty Trucks 50 6½  
E = Garbage or Fire Truck Lanes 5 7  

7.14.8 The PCC vehicular pavement should be placed over subgrade soil that is compacted to a dry 
density of at least 95 percent of the laboratory maximum dry density near to slightly above 
optimum moisture content. The garbage truck pad should be large enough such that all 
wheels are on the concrete pad during the loading operations.   

7.14.9 Adequate joint spacing should be incorporated into the design and construction of the rigid 
pavement in accordance with the following table.  

MAXIMUM JOINT SPACING 

Pavement Thickness, T (Inches) Maximum Joint Spacing (Feet) 

4<T<5 10 
5<T<6 12.5 

6<T 15 
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7.14.10 The rigid pavement should also be designed and constructed incorporating the following 
parameters.  

ADDITIONAL RIGID PAVEMENT RECOMMENDATIONS 

Subject Value 

Thickened Edge 

1.2 Times Slab Thickness Adjacent to Structures 
1.5 Times Slab Thickness Adjacent to Soil 

Minimum Increase of 2 Inches 
4 Feet Wide 

Crack Control Joint Depth 
Early Entry Sawn = T/6 to T/5, 1.25 Inch Minimum 

Conventional (Tooled or Conventional Sawing) = T/4 to T/3 

Crack Control Joint Width 
¼-Inch for Sealed Joints and Per Sealer Manufacturer’s 

Recommendations 
1/16- to 1/4-Inch is Common for Unsealed Joints 

7.14.11 Reinforcing steel will not be necessary within the concrete for geotechnical purposes.  

7.14.12 To control the location and spread of concrete shrinkage cracks, crack-control joints 
(weakened plane joints) should be included in the design of the concrete pavement slab. 
Crack-control joints should be sealed with an appropriate sealant to prevent the migration 
of water through the control joint to the subgrade materials. The depth of the crack-control 
joints should be in accordance with the referenced ACI guide.  

7.14.13 To provide load transfer between adjacent pavement slab sections, a butt-type construction 
joint should be constructed. The butt-type joint should be thickened by at least 20 percent 
at the edge and taper back at least 4 feet from the face of the slab.  

7.14.14 Concrete curb/gutter should be placed on soil subgrade compacted to a dry density of at 
least 90 percent of the laboratory maximum dry density near to slightly above optimum 
moisture content. Cross-gutters that receive vehicular traffic should be placed on subgrade 
soil compacted to a dry density of at least 95 percent of the laboratory maximum dry density 
near to slightly above optimum moisture content. Base materials should not be placed below 
the curb/gutter, or cross-gutters so water is not able to migrate from the adjacent parkways 
to the pavement sections. Where flatwork is located directly adjacent to the curb/gutter, 
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the concrete flatwork should be structurally connected to the curbs to help reduce the 
potential for offsets between the curbs and the flatwork. 

7.15 Site Drainage and Moisture Protection 

7.15.1 Adequate site drainage is critical to reduce the potential for differential soil movement, 
erosion and subsurface seepage. Under no circumstances should water be allowed to pond 
adjacent to footings. The site should be graded and maintained such that surface drainage 
is directed away from structures in accordance with 2022 CBC 1804.4 or other applicable 
standards. In addition, surface drainage should be directed away from the top of slopes into 
swales or other controlled drainage devices. Roof and pavement drainage should be directed 
into conduits that carry runoff away from the proposed structure. 

7.15.2 In the case of basement walls or building walls retaining landscaping areas, a water-proofing 
system should be used on the wall and joints, and a Miradrain drainage panel (or similar) 
should be placed over the waterproofing. The project architect or civil engineer should 
provide detailed specifications on the plans for all waterproofing and drainage. 

7.15.3 Underground utilities should be leak free. Utility and irrigation lines should be checked 
periodically for leaks and detected leaks should be repaired promptly. Detrimental soil 
movement could occur if water is allowed to infiltrate the soil for prolonged periods of time.  

7.15.4 Landscaping planters adjacent to paved areas are not recommended due to the potential 
for surface or irrigation water to infiltrate the pavement's subgrade and base course. Area 
drains to collect excess irrigation water and transmit it to drainage structures or impervious 
above-grade planter boxes can be used. In addition, where landscaping is planned adjacent 
to the pavement, construction of a cutoff wall along the edge of the pavement that extends 
at least 6 inches below the bottom of the base material should be considered. 

7.15.5 We should prepare a storm water infiltration feasibility report of storm water management 
devices are planned.  

7.16 Grading and Foundation Plan Review 

7.16.1 Geocon Incorporated should review the grading and building foundation plans for the 
project prior to final design submittal to evaluate if additional analyses and/or 
recommendations are required. 
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7.17 Testing and Observation Services During Construction 

7.17.1 Geocon Incorporated should provide geotechnical testing and observation services during 
the grading operations, foundation construction, utility installation, retaining wall backfill 
and pavement installation. The following table presents the typical geotechnical 
observations we would expect for the proposed improvements.  

EXPECTED GEOTECHNICAL TESTING AND OBSERVATION SERVICES 

Construction Phase Observations Expected Time Frame 

Ground Modification 
Ground Modification Installation Full Time 

Confirmation Testing Part Time to Full Time 

Grading 
Base of Removal Part Time During Removals 

Fill Placement and Soil Compaction  Full Time 
Soldier Piles Solder Pile Drilling Depth Part Time 

Tieback Anchors 
Tieback Drilling and Installation Full Time 

Tieback Testing Full Time 
Foundations Foundation Excavation Observations Full Time 

Utility Backfill Fill Placement and Soil Compaction  Part Time to Full Time 
Retaining Wall Backfill Fill Placement and Soil Compaction  Part Time to Full Time 

Subgrade for Sidewalks, 
Curb/Gutter and Pavement Soil Compaction Part Time 

Pavement Construction 
Base Placement and Compaction Part Time 
Asphalt Concrete Placement and 

Compaction Full Time 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

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

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

3. This report is issued with the understanding that it is the responsibility of the owner or his 
representative to ensure that the information and recommendations contained herein are 
brought to the attention of the architect and engineer for the project and incorporated into 
the plans, and the necessary steps are taken to see that the contractor and subcontractors 
carry out such recommendations in the field. 

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

Project No. G3422-52-01 November 21, 2024 

APPENDIX A 
FIELD INVESTIGATION 

We performed the small-diameter drilling operations for our geotechnical borings on October 21, 2024 
using a CME 75 drill rig equipped with hollow-stem augers with Baja Exploration. Borings extended to 
a maximum depth of approximately 50 feet. Additional field investigation work to support our 
liquefaction study included advancing 3 CPT soundings performed by Kehoe Testing & Engineering. 
The locations of the current exploratory excavations are shown on the Geologic Map, Figure 1. The 
boring logs are presented in this Appendix. The CPT logs are included in Appendix C. We located the 
borings in the field using a measuring tape and existing reference points; therefore, actual boring 
locations may deviate slightly. 

We obtained samples during our subsurface exploration in the borings using a California sampler. The 
sampler is composed of steel and is driven to obtain ring samples. The California sampler has an inside 
diameter of 2.5 inches and an outside diameter of 3 inches. Up to 18 rings are placed inside the sampler 
that are 2.4 inches in diameter and 1 inch in height. We obtained ring samples at appropriate intervals, 
placed them in moisture-tight containers, and transported them to the laboratory for testing. The type 
of sample is noted on the exploratory boring logs. 

The samplers were driven 12 inches. The sampler is connected to A rods and driven into the bottom 
of the excavation using a 140-pound hammer with a 30-inch drop. Blow counts are recorded for every 
6 inches the sampler is driven. If the sampler was not driven for 6 inches, an approximate value is 
calculated or the final 6-inch interval is reported. These values are not to be taken as N-values as 
adjustments have not been applied. We estimated elevations shown on the boring logs either from a 
topographic map or by using a benchmark. Each excavation was backfilled as noted on the boring logs. 

We visually examined, classified, and logged the soil encountered in the trenches and borings in 
general accordance with American Society for Testing and Materials (ASTM) practice for Description 
and Identification of Soils (Visual-Manual Procedure D 2488). The logs depict the soil and geologic 
conditions observed and the depth at which samples were obtained. 
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Pacific Beach Hotel 
Preliminary Geotechnical Investigation

Project No. G3422-52-01 - B-1 - November 21, 2024 

APPENDIX B 
LABORATORY TESTING 

We performed laboratory tests in accordance with generally accepted test methods of the American 
Society for Testing and Materials (ASTM) or other suggested procedures. We tested selected soil samples 
for maximum density/optimum moisture content, expansion index, water-soluble sulfate, pH, resistivity, 
water-soluble chloride ion content, R-Value, direct shear strength, consolidation, and gradation 
characteristics. The results of our current laboratory tests are presented herein. The in-place dry density 
and moisture content of the samples tested are presented on the boring logs in Appendix A. 

SUMMARY OF LABORATORY MAXIMUM DRY DENSITY 
AND OPTIMUM MOISTURE CONTENT TEST RESULTS 

ASTM D 1557  

Sample No. Description (Geologic Unit) Maximum Dry 
Density (pcf) 

Optimum 
Moisture Content

(% dry wt.) 

B1-1 Dark Brown, Silty, fine to medium SAND (SM), some gravel 
and cobbles 130.5 8.1 

SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS 
ASTM D 4829 

Sample No. 
Moisture Content (%) Dry 

Density 
(pcf) 

Expansion 
Index 

2022 CBC 
Expansion 

Classification 

ASTM Soil 
Expansion 

Classification 
Before 

Test After Test 

B2-1 10.0 24.5 108.8 79 Expansive Medium 
B3-1 7.1 12.1 120.8 0 Non-Expansive Very Low 

SUMMARY OF LABORATORY WATER-SOLUBLE SULFATE TEST RESULTS 
CALIFORNIA TEST NO. 417 

Sample No. Depth (Feet) Geologic Unit Water-Soluble 
Sulfate (%) 

ACI 318 Sulfate 
Exposure 

B2-1 1-4 Qudf 0.039 S0 
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Pacific Beach Hotel 
Preliminary Geotechnical Investigation

Project No. G3422-52-01 - B-2 - November 21, 2024 

SUMMARY OF LABORATORY CHLORIDE TEST RESULTS 
AASHTO T 291 

Sample No. Depth (Feet) Geologic Unit Chloride Ion 
Content (ppm) 

Chloride Ion 
Content (%) 

B2-1 1-4 Qudf 321 0.032 

SUMMARY OF LABORATORY POTENTIAL OF HYDROGEN (PH) AND RESISTIVITY TEST RESULTS 
CALIFORNIA TEST NO. 643 

Sample No. Depth (Feet) Geologic Unit pH Minimum Resistivity 
(ohm-centimeters) 

B2-1 1-4 Qudf 8.1 620 

SUMMARY OF LABORATORY RESISTANCE VALUE (R-VALUE) TEST RESULTS 
ASTM D 2844 

Sample No. Depth 
(Feet) Description (Geologic Unit) R-Value 

B1-1 1-5 Dark Brown, Silty, fine to medium SAND (SM), some gravel 
and cobbles 52 
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APPENDIX C 

LIQUEFACTION ANALYSIS 

FOR 

PACIFIC BEACH HOTEL 
SAN DIEGO, CALIFORNIA 

PROJECT NO. G3422-52-01 
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software - Report created on: 11/5/2024, 12:37:24 PM
Project file: 

1

~GEOCON 

~ 
~ - • 
~ : ,.__ 
'- 1.-~ 

> .c;; 
J ...,, 

411::, 

"'1~ 

l".!i. 
.,:::-

C - -- - -
1---1 

l ~ 
I 31: 
I 1-..._ --. ...-

_J '~ 
<... ~ -~ ~ .. 

l 
~ t..~ -

I -
I 

I 
I 

I 
I 

• ~. ~ ... .. ~ ---- V • • 
) 

V 
/ 

V 
V 

~ 

i---1---



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-1

Co
ne

 r
es

is
ta

nc
e

qt
 (t

sf
)

60
0

40
0

20
0

0

Depth (ft) 5250484644424038363432302826242220181614121086420
Co

ne
 r

es
is

ta
nc

e

C
P

T
 b

a
s

ic
 i

n
te

rp
re

ta
ti

o
n

 p
lo

ts
Fr

ic
ti

on
 R

at
io

Rf
 (%

)
10

8
6

4
2

0

Depth (ft) 5250484644424038363432302826242220181614121086420
Fr

ic
ti

on
 R

at
io

Po
re

 p
re

ss
ur

e

u 
(p

si)
20

0
10

0
0

Depth (ft) 5250484644424038363432302826242220181614121086420
Po

re
 p

re
ss

ur
e

In
sit

u

SB
T 

Pl
ot

Ic
(S

BT
)

4
3

2
1

Depth (ft) 5250484644424038363432302826242220181614121086420
SB

T 
Pl

ot
So

il 
Be

ha
vi

ou
r 

Ty
pe

SB
T 

(R
ob

er
ts

on
 e

t a
l. 

19
86

)
18

17
16

15
14

13
12

11
10

9
8

7
6

5
4

3
2

1
0

Depth (ft) 5250484644424038363432302826242220181614121086420
So

il 
Be

ha
vi

ou
r 

Ty
pe

Or
ga

nic
 so

il
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

Sa
nd

 &
 si

lty
 sa

nd
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Sa
nd

 &
 si

lty
 sa

nd
Sa

nd
 &

 si
lty

 sa
nd

Ve
ry

 de
ns

e/
stif

f s
oil

Cl
ay

 &
 si

lty
 cl

ay
Ve

ry
 de

ns
e/

stif
f s

oil

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
4 

PM
2

Pr
oj

ec
t f

ile
: 

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

SB
T 

le
ge

nd
1.

 S
en

sit
ive

 fi
ne

 g
ra

in
ed

2.
 O

rg
an

ic 
m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cla
y

4.
 C

la
ye

y 
sil

t t
o 

sil
ty

5.
 S

ilt
y 

sa
nd

 to
 s

an
dy

 s
ilt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly 
sa

nd
 to

 s
an

d
8.

 V
er

y 
st

iff
 s

an
d 

to
9.

 V
er

y 
st

iff
 fi

ne
 g

ra
in

ed

□□□ 

■□□ 

••• 

► I A 1\.,1 ~ 

y I ~ 
,.... ,r" 

✓ ~ \ , 
,i..---
~ I""'-,. 

r I'\ \('- I I A A 
'1,... 

' ' \ ~ 

"' 
~I ' ' ,t, 

1,,1" u \. "" ' ) 'j \. a ~ ... 
V V I 

r 
\j ~ 

V 

"' I 

I\ 

_;, .AJ11\. ~ ~ - ...__. -· I ' ~ r\ -~-- -I 



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-1

No
rm

. c
on

e 
re

si
st

an
ce

Q
tn

20
0

15
0

10
0

50
0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. c

on
e 

re
si

st
an

ce

C
P

T
 b

a
s

ic
 i

n
te

rp
re

ta
ti

o
n

 p
lo

ts
 (

n
o

rm
a

li
z

e
d

)
No

rm
. f

ri
ct

io
n 

ra
ti

o

Fr
 (%

)
10

8
6

4
2

0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. f

ri
ct

io
n 

ra
ti

o
No

m
. p

or
e 

pr
es

su
re

 r
at

io

Bq
1

0.
8

0.
6

0.
4

0.
2

0
-0

.2

Depth (ft) 5250484644424038363432302826242220181614121086420
No

m
. p

or
e 

pr
es

su
re

 r
at

io
SB

Tn
 P

lo
t

Ic
 (R

ob
er

ts
on

 1
99

0)
4

3
2

1
Depth (ft) 5250484644424038363432302826242220181614121086420

SB
Tn

 P
lo

t
No

rm
. S

oi
l B

eh
av

io
ur

 T
yp

e

SB
Tn

 (R
ob

er
ts

on
 1

99
0)

18
17

16
15

14
13

12
11

10
9

8
7

6
5

4
3

2
1

0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. S

oi
l B

eh
av

io
ur

 T
yp

e

Cl
ay

Sa
nd

 &
 si

lty
 sa

nd
Sa

nd
 &

 si
lty

 sa
nd

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Ve

ry
 de

ns
e/

stif
f s

oil
Ve

ry
 de

ns
e/

stif
f s

oil
Ve

ry
 de

ns
e/

stif
f s

oil
Ve

ry
 de

ns
e/

stif
f s

oil
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Cl
ay

Cl
ay

Sa
nd

 &
 si

lty
 sa

nd

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Ve
ry

 de
ns

e/
stif

f s
oil

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
Cl

ay
Cl

ay
Cl

ay

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
4 

PM
3

Pr
oj

ec
t f

ile
: 

SB
Tn

 le
ge

nd
1.

 S
en

sit
ive

 fi
ne

 g
ra

in
ed

2.
 O

rg
an

ic 
m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cla
y

4.
 C

la
ye

y 
sil

t t
o 

sil
ty

5.
 S

ilt
y 

sa
nd

 to
 s

an
dy

 s
ilt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly 
sa

nd
 to

 s
an

d
8.

 V
er

y 
st

iff
 s

an
d 

to
9.

 V
er

y 
st

iff
 fi

ne
 g

ra
in

ed

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

□□□ 

■□□ 

••• 

... - ~i.-~ 

./ i --._, .... 
l ~ .... J 

I 
' 

• 
r ~ \J' l I l I ~ - J 

",... ~ ' ,._. ) " . ·~ Jl1 t ' } "~ ~ v ~ ' \ I \.. 1.¥ ~· V\ 
V ..t "' ... " ~ " ~ 

~ 
J~ I 

u ,. 

I ~ ~ " } I 

'\. \J ~ All ~ ,tJ~ 1 \ \J N I.\) r -/\1_.i 
~ 



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-1

To
ta

l c
on

e 
re

si
st

an
ce

qt
 (t

sf
)

60
0

40
0

20
0

0

Depth (ft) 5250484644424038363432302826242220181614121086420
To

ta
l c

on
e 

re
si

st
an

ce

L
iq

u
e

fa
c

ti
o

n
 a

n
a

ly
s

is
 o

v
e

ra
ll

 p
lo

ts
 (

in
te

rm
e

d
ia

te
 r

e
s

u
lt

s
)

SB
Tn

 I
nd

ex

Ic
 (R

ob
er

ts
on

 1
99

0)
4

3
2

1

Depth (ft) 5250484644424038363432302826242220181614121086420
SB

Tn
 I

nd
ex

No
rm

. c
on

e 
re

si
st

an
ce

Q
tn

20
0

15
0

10
0

50
0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. c

on
e 

re
si

st
an

ce
G

ra
in

 c
ha

r.
 fa

ct
or

Kc
10

9
8

7
6

5
4

3
2

1
0

Depth (ft) 5250484644424038363432302826242220181614121086420
G

ra
in

 c
ha

r.
 fa

ct
or

Co
rr

ec
te

d 
no

rm
. c

on
e 

re
si

st
an

ce

Q
tn

,c
s

20
0

15
0

10
0

50
0

Depth (ft) 5250484644424038363432302826242220181614121086420Co
rr

ec
te

d 
no

rm
. c

on
e 

re
si

st
an

ce

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
4 

PM
4

Pr
oj

ec
t f

ile
: 

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

' ', 
IJ 

~ J - . -. 

~ ~ 
,.. 

' / \ 
IL V' 

' \ w, 

v f V' u ~v \. ~ \, 
~ 

' .. 
,n IIJI .. 
' ' A 11 II . I ' I ~-,., ,, w • I ,ri ~I J \J 

., 

dV I ' 111 I V r . 
l ~ 

II I .. I n,, ,., • ,I ~ J 

V ..., 
" 
-, 

\ '-'IJ 'I 

~ 
J~ u ~ 

~ ~ I. 

) 
l '1, \r l'v 

µ ~ ~ JJ1~ 1 \ 
~ '\J r _/\ ~ u 

I --

f\. 

_J .AJ(\ 1µ llA_ ... _ . J\i If 'N'~ .,,.. ...... r"', -~ .... ~ - -I --' I - ~ 



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-1

CR
R

 p
lo

t

CR
R 

& 
CS

R
0.

6
0.

4
0.

2
0

Depth (ft) 5250484644424038363432302826242220181614121086420
CR

R
 p

lo
t

D
ur

in
g 

ea
rth

q.

L
iq

u
e

fa
c

ti
o

n
 a

n
a

ly
s

is
 o

v
e

ra
ll

 p
lo

ts
FS

 P
lo

t

Fa
ct

or
 o

f s
af

et
y

2
1.

5
1

0.
5

0

Depth (ft) 5250484644424038363432302826242220181614121086420
FS

 P
lo

t

D
ur

in
g 

ea
rth

q.

Li
qu

ef
ac

ti
on

 p
ot

en
ti

al

LP
I

20
15

10
5

0

Depth (ft) 5250484644424038363432302826242220181614121086420
Li

qu
ef

ac
ti

on
 p

ot
en

ti
al

Ve
rt

ic
al

 s
et

tl
em

en
ts

Se
tt

le
m

en
t (

in
)

0.
6

0.
4

0.
2

0

Depth (ft) 5250484644424038363432302826242220181614121086420
Ve

rt
ic

al
 s

et
tl

em
en

ts
La

te
ra

l d
is

pl
ac

em
en

ts

Di
sp

la
ce

m
en

t (
in

)
0

Depth (ft) 5250484644424038363432302826242220181614121086420
La

te
ra

l d
is

pl
ac

em
en

ts

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
4 

PM
5

Pr
oj

ec
t f

ile
: 

F.
S.

 c
ol

or
 s

ch
em

e
LP

I 
co

lo
r 

sc
he

m
e

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

Al
m

os
t c

er
ta

in
 it

 w
ill 

liq
ue

fy
Ve

ry
 li

ke
ly 

to
 li

qu
ef

y
Li

qu
ef

ac
tio

n 
an

d 
no

 li
q.

 a
re

 e
qu

al
ly 

lik
el

y
Un

lik
e 

to
 li

qu
ef

y
Al

m
os

t c
er

ta
in

 it
 w

ill 
no

t l
iq

ue
fy

Ve
ry

 h
ig

h 
ris

k
Hi

gh
 ri

sk
Lo

w
 ri

sk

■□□ 

\ 

' \ 
\ 
" '\... "'\, 

~ 

■□□□■ 

i-~ 
"""' 



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-1

No
rm

al
ize

d 
fr

ict
io

n 
ra

tio
 (%

)
0.

1
1

10

Normalized CPT penetration resistance

11010
0

1,
00

0

L
iq

u
e

fa
c

ti
o

n
 a

n
a

ly
s

is
 s

u
m

m
a

ry
 p

lo
ts

Q
tn

,c
s

20
0

18
0

16
0

14
0

12
0

10
0

80
60

40
20

0

Cyclic Stress Ratio* (CSR*)

0.
8

0.
7

0.
6

0.
5

0.
4

0.
3

0.
2

0.
1 0

Li
qu

ef
ac

ti
on

No
 L

iq
ue

fa
ct

io
n

Th
ick

ne
ss

 o
f s

ur
fa

ce
 la

ye
r,

 H
1 

(m
)

10
9

8
7

6
5

4
3

2
1

0

Thickness of liquefiable sand layer, H2 (m)12
.0

11
.0

10
.0 9.
0

8.
0

7.
0

6.
0

5.
0

4.
0

3.
0

2.
0

1.
0

0.
0

C
PT

-1
 (4

.0
3)

A
na

ly
si

s 
PG

A
: 0

.7
1

PGA 0.40g - 0.50g

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
4 

PM
6

Pr
oj

ec
t f

ile
: 

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-1

No
rm

. c
on

e 
re

si
st

an
ce

Q
tn

20
0

10
0

0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. c

on
e 

re
si

st
an

ce

C
h

e
c

k
 f

o
r 

s
tr

e
n

g
th

 l
o

s
s

 p
lo

ts
 (

R
o

b
e

rt
s

o
n

 (
2

0
1

0
))

G
ra

in
 c

ha
r.

 fa
ct

or

Kc
10

9
8

7
6

5
4

3
2

1
0

Depth (ft) 5250484644424038363432302826242220181614121086420
G

ra
in

 c
ha

r.
 fa

ct
or

Co
rr

ec
te

d 
no

rm
. c

on
e 

re
si

st
an

ce

Q
tn

,c
s

20
0

15
0

10
0

50
0

Depth (ft) 5250484644424038363432302826242220181614121086420Co
rr

ec
te

d 
no

rm
. c

on
e 

re
si

st
an

ce
SB

Tn
 I

nd
ex

Ic
 (R

ob
er

ts
on

 1
99

0)
4

3
2

1

Depth (ft) 5250484644424038363432302826242220181614121086420
SB

Tn
 I

nd
ex

Li
qu

ef
ie

d 
Su

/S
ig

'v

Su
/S

ig
'v

0.
5

0.
4

0.
3

0.
2

0.
1

0

Depth (ft) 5250484644424038363432302826242220181614121086420

Pe
ak

 S
u 

ra
tio

Liq
. S

u 
ra

tio

Li
qu

ef
ie

d 
Su

/S
ig

'v

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
4 

PM
7

Pr
oj

ec
t f

ile
: 

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

~ 

~ 
1r 

I 

I 

T 

+ +-

I I I l . 
+ + 

I .. 
,n IIJI .. I ' fl 11 II I \A. 

,.1 ,, •• ,I i ~I J \j . 
l iN I ' ~ 111 V r -
fl /' IA /r'v' JI I ,I 

V ..., 
" 

, 
\ I.,~ 'I 

~ J~ -~ 11 

ft) 
\ ' ~ 

I \ j I\ "" 1-,1 Ive, ~ ,/\I ~ /\, "'- 'v ~ ~ 
~ - _. 



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.90
0.71

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Location : 

Geocon Incorporated
 
 
http://www.geoconinc.com

CPT file : CPT-2

24.00 ft
22.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
50.00 ft
Method based

Cone resistance

qt (tsf)
4002000

De
pt

h 
(f

t)

52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

SBTn Plot CRR plot

CRR & CSR
0.60.40.20

52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

CRR plot

During earthq.

Qtn,cs
200180160140120100806040200

Cy
cl

ic
 S

tr
es

s 
Ra

tio
* 

(C
SR

*)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

No
rm

al
iz

ed
 C

PT
 p

en
et

ra
tio

n 
re

si
st

an
ce

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50

52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.3.5.2.22 - CPT Liquefaction Assessment Software - Report created on: 11/5/2024, 12:37:26 PM
Project file: 

8

~GEOCON 

'i:- --
l ~ 
1- < 
L ..... 

t I 
_...--- .::= 

7 .. i-.. __. 
'II, 

-;- ·=--__ ,. 
~ 

~ ' -- •S.,. 

r 
\.. 

.. ,_ ---r -

7 ~--,,. . ..,;:. 
""' ':... 

'--- . ~ 
----- Ls: -
~ __,,, iS' . 

1.r 
I~ !<..._ .~ c~ .... r 
; l 

I 

I 
I 

I 
~~~ ••♦-...... *•i 

I - ---•••• --=. • ♦ ◄ ~ ~ ~ ··- ••• _.... • V 
,I 

V 
/ 

V 

__.. / 
,__ -----



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-2

Co
ne

 r
es

is
ta

nc
e

qt
 (t

sf
)

40
0

20
0

0

Depth (ft) 5250484644424038363432302826242220181614121086420
Co

ne
 r

es
is

ta
nc

e

C
P

T
 b

a
s

ic
 i

n
te

rp
re

ta
ti

o
n

 p
lo

ts
Fr

ic
ti

on
 R

at
io

Rf
 (%

)
10

8
6

4
2

0

Depth (ft) 5250484644424038363432302826242220181614121086420
Fr

ic
ti

on
 R

at
io

Po
re

 p
re

ss
ur

e

u 
(p

si)
80

60
40

20
0

Depth (ft) 5250484644424038363432302826242220181614121086420
Po

re
 p

re
ss

ur
e

In
sit

u

SB
T 

Pl
ot

Ic
(S

BT
)

4
3

2
1

Depth (ft) 5250484644424038363432302826242220181614121086420
SB

T 
Pl

ot
So

il 
Be

ha
vi

ou
r 

Ty
pe

SB
T 

(R
ob

er
ts

on
 e

t a
l. 

19
86

)
18

17
16

15
14

13
12

11
10

9
8

7
6

5
4

3
2

1
0

Depth (ft) 5250484644424038363432302826242220181614121086420
So

il 
Be

ha
vi

ou
r 

Ty
pe

Cl
ay

Cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd
Ve

ry
 de

ns
e/

stif
f s

oil
Sa

nd
 &

 si
lty

 sa
nd

Ve
ry

 de
ns

e/
stif

f s
oil

Ve
ry

 de
ns

e/
stif

f s
oil

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Ve

ry
 de

ns
e/

stif
f s

oil
Ve

ry
 de

ns
e/

stif
f s

oil
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Ve
ry

 de
ns

e/
stif

f s
oil

Ve
ry

 de
ns

e/
stif

f s
oil

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
6 

PM
9

Pr
oj

ec
t f

ile
: 

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

SB
T 

le
ge

nd
1.

 S
en

sit
ive

 fi
ne

 g
ra

in
ed

2.
 O

rg
an

ic 
m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cla
y

4.
 C

la
ye

y 
sil

t t
o 

sil
ty

5.
 S

ilt
y 

sa
nd

 to
 s

an
dy

 s
ilt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly 
sa

nd
 to

 s
an

d
8.

 V
er

y 
st

iff
 s

an
d 

to
9.

 V
er

y 
st

iff
 fi

ne
 g

ra
in

ed

I 

: : =1 ~ 
I I 
I I 

L - W U __ r .-
DI 

-

□□□ 

■□□ 

••• 

.. ., .,,-
\ "" 

- ·-JI,,, .J\j ..... ~ 

- L 1..1" 
,. 

" 
...._ ~ 

I 

II 

~ ' Al 

,J\ I _jJ J J J tJl "- J \ ~ JI 
"'" ~ ~ ,J ., .. 

a 
I /l {\ ~ " 

, 
V • ...._,/ " 

. 
"' ~,,...I -

\r ~ 
I 

~ \ / I \ "' " \i\ \ r "' J ~ /VI~ LJ ~ \.. I I\._ " ~ II\.. ~ ~ --~ 
Ir' 



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-2

No
rm

. c
on

e 
re

si
st

an
ce

Q
tn

20
0

15
0

10
0

50
0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. c

on
e 

re
si

st
an

ce

C
P

T
 b

a
s

ic
 i

n
te

rp
re

ta
ti

o
n

 p
lo

ts
 (

n
o

rm
a

li
z

e
d

)
No

rm
. f

ri
ct

io
n 

ra
ti

o

Fr
 (%

)
10

8
6

4
2

0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. f

ri
ct

io
n 

ra
ti

o
No

m
. p

or
e 

pr
es

su
re

 r
at

io

Bq
1

0.
8

0.
6

0.
4

0.
2

0
-0

.2

Depth (ft) 5250484644424038363432302826242220181614121086420
No

m
. p

or
e 

pr
es

su
re

 r
at

io
SB

Tn
 P

lo
t

Ic
 (R

ob
er

ts
on

 1
99

0)
4

3
2

1
Depth (ft) 5250484644424038363432302826242220181614121086420

SB
Tn

 P
lo

t
No

rm
. S

oi
l B

eh
av

io
ur

 T
yp

e

SB
Tn

 (R
ob

er
ts

on
 1

99
0)

18
17

16
15

14
13

12
11

10
9

8
7

6
5

4
3

2
1

0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. S

oi
l B

eh
av

io
ur

 T
yp

e
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sa
nd

 &
 si

lty
 sa

nd
Ve

ry
 de

ns
e/

stif
f s

oil
Sa

nd
 &

 si
lty

 sa
nd

Ve
ry

 de
ns

e/
stif

f s
oil

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Cl
ay

 &
 si

lty
 cl

ay
Cl

ay
 &

 si
lty

 cl
ay

Ve
ry

 de
ns

e/
stif

f s
oil

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt
Cl

ay
 &

 si
lty

 cl
ay

Cl
ay

 &
 si

lty
 cl

ay
Sil

ty 
sa

nd
 &

 sa
nd

y 
silt

Sil
ty 

sa
nd

 &
 sa

nd
y 

silt

Cl
ay

 &
 si

lty
 cl

ay

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
6 

PM
10

Pr
oj

ec
t f

ile
: 

SB
Tn

 le
ge

nd
1.

 S
en

sit
ive

 fi
ne

 g
ra

in
ed

2.
 O

rg
an

ic 
m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cla
y

4.
 C

la
ye

y 
sil

t t
o 

sil
ty

5.
 S

ilt
y 

sa
nd

 to
 s

an
dy

 s
ilt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly 
sa

nd
 to

 s
an

d
8.

 V
er

y 
st

iff
 s

an
d 

to
9.

 V
er

y 
st

iff
 fi

ne
 g

ra
in

ed

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

□□□ 

■□□ 

••• 

II,,. 

I 
' 

I 

"' 
~ j N 

,/\ A -"' J f J\11 "- ' ' ~ ,rJ , ~ lrJ r, t... A .. I\ -
\,+''1~ I¼~ " ✓ 

.. .,l,J ~ . ... ,.. 

' ' ' 

'l I~ ~ \ , j 
\ \ I\M ~ 

r 

(u 

\j ¥ 
1J \ ~ ,, 

Ir 

~ ~ "\/ 1 IA-~ ~ \_ _ .. 
I ,_ 

I 



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-2

To
ta

l c
on

e 
re

si
st

an
ce

qt
 (t

sf
)

40
0

30
0

20
0

10
0

0

Depth (ft) 5250484644424038363432302826242220181614121086420
To

ta
l c

on
e 

re
si

st
an

ce

L
iq

u
e

fa
c

ti
o

n
 a

n
a

ly
s

is
 o

v
e

ra
ll

 p
lo

ts
 (

in
te

rm
e

d
ia

te
 r

e
s

u
lt

s
)

SB
Tn

 I
nd

ex

Ic
 (R

ob
er

ts
on

 1
99

0)
4

3
2

1

Depth (ft) 5250484644424038363432302826242220181614121086420
SB

Tn
 I

nd
ex

No
rm

. c
on

e 
re

si
st

an
ce

Q
tn

20
0

15
0

10
0

50
0

Depth (ft) 5250484644424038363432302826242220181614121086420
No

rm
. c

on
e 

re
si

st
an

ce
G

ra
in

 c
ha

r.
 fa

ct
or

Kc
10

9
8

7
6

5
4

3
2

1
0

Depth (ft) 5250484644424038363432302826242220181614121086420
G

ra
in

 c
ha

r.
 fa

ct
or

Co
rr

ec
te

d 
no

rm
. c

on
e 

re
si

st
an

ce

Q
tn

,c
s

20
0

15
0

10
0

50
0

Depth (ft) 5250484644424038363432302826242220181614121086420Co
rr

ec
te

d 
no

rm
. c

on
e 

re
si

st
an

ce

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
6 

PM
11

Pr
oj

ec
t f

ile
: 

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

I' ~ !~ l l r rr1 

~ N \, I I h. ,_, H ~ " ~w ' - ~ ' \ ,... ~ 

IPI ll " l u \ I \ J1 . 
\. ""' J~ \al \I VI I rv 

' __J , y ' A ' .. 
i, l -.A __,. .J JJ !,J" ,,I ~ !',,-. 

. \ 

I 
1ll, ~ ' ' J 

fJ i\ \ rlNI 

\j ~ (', 1J 

{ Ww L...I ~\ ; l.1' ~ ~ ~1 ~ ~ 

"t ~ 

\ \ ) ' V\ 
f'\, \r\ ~ I~ 

\, / lA 
NIJV r'\ \ I J._) \ f\.ll " V' 11' I\. r II\.. IA. £ -~ 

,I/'" I I - -



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-2

CR
R

 p
lo

t

CR
R 

& 
CS

R
0.

6
0.

4
0.

2
0

Depth (ft) 5250484644424038363432302826242220181614121086420
CR

R
 p

lo
t

D
ur

in
g 

ea
rth

q.

L
iq

u
e

fa
c

ti
o

n
 a

n
a

ly
s

is
 o

v
e

ra
ll

 p
lo

ts
FS

 P
lo

t

Fa
ct

or
 o

f s
af

et
y

2
1.

5
1

0.
5

0

Depth (ft) 5250484644424038363432302826242220181614121086420
FS

 P
lo

t

D
ur

in
g 

ea
rth

q.

Li
qu

ef
ac

ti
on

 p
ot

en
ti

al

LP
I

20
15

10
5

0

Depth (ft) 5250484644424038363432302826242220181614121086420
Li

qu
ef

ac
ti

on
 p

ot
en

ti
al

Ve
rt

ic
al

 s
et

tl
em

en
ts

Se
tt

le
m

en
t (

in
)

1
0.

8
0.

6
0.

4
0.

2
0

Depth (ft) 5250484644424038363432302826242220181614121086420
Ve

rt
ic

al
 s

et
tl

em
en

ts
La

te
ra

l d
is

pl
ac

em
en

ts

Di
sp

la
ce

m
en

t (
in

)
0

Depth (ft) 5250484644424038363432302826242220181614121086420
La

te
ra

l d
is

pl
ac

em
en

ts

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
6 

PM
12

Pr
oj

ec
t f

ile
: 

F.
S.

 c
ol

or
 s

ch
em

e
LP

I 
co

lo
r 

sc
he

m
e

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

Al
m

os
t c

er
ta

in
 it

 w
ill 

liq
ue

fy
Ve

ry
 li

ke
ly 

to
 li

qu
ef

y
Li

qu
ef

ac
tio

n 
an

d 
no

 li
q.

 a
re

 e
qu

al
ly 

lik
el

y
Un

lik
e 

to
 li

qu
ef

y
Al

m
os

t c
er

ta
in

 it
 w

ill 
no

t l
iq

ue
fy

Ve
ry

 h
ig

h 
ris

k
Hi

gh
 ri

sk
Lo

w
 ri

sk

■□□ 

I\ 
\ 

\ 
\ 

' .... r\.._ 

■□□□■ 

I 

'-- :::: 
~ 

~ 

~ 

~ \ 



Th
is 

so
ftw

ar
e 

is 
lic

en
se

d 
to

: G
eo

co
n 

In
c

CP
T 

na
m

e:
 C

PT
-2

No
rm

al
ize

d 
fr

ict
io

n 
ra

tio
 (%

)
0.

1
1

10

Normalized CPT penetration resistance

11010
0

1,
00

0

L
iq

u
e

fa
c

ti
o

n
 a

n
a

ly
s

is
 s

u
m

m
a

ry
 p

lo
ts

Q
tn

,c
s

20
0

18
0

16
0

14
0

12
0

10
0

80
60

40
20

0

Cyclic Stress Ratio* (CSR*)

0.
8

0.
7

0.
6

0.
5

0.
4

0.
3

0.
2

0.
1 0

Li
qu

ef
ac

ti
on

No
 L

iq
ue

fa
ct

io
n

Th
ick

ne
ss

 o
f s

ur
fa

ce
 la

ye
r,

 H
1 

(m
)

10
9

8
7

6
5

4
3

2
1

0

Thickness of liquefiable sand layer, H2 (m)12
.0

11
.0

10
.0 9.
0

8.
0

7.
0

6.
0

5.
0

4.
0

3.
0

2.
0

1.
0

0.
0

C
PT

-2
 (6

.7
1)

A
na

ly
si

s 
PG

A
: 0

.7
1

PGA 0.40g - 0.50g

CL
iq

 v
.3

.5
.2

.2
2 

- C
PT

 L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t S
of

tw
ar

e 
- R

ep
or

t c
re

at
ed

 o
n:

 1
1/

5/
20

24
, 1

2:
37

:2
6 

PM
13

Pr
oj

ec
t f

ile
: 

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

An
al

ys
is 

m
et

ho
d:

Fi
ne

s 
co

rr
ec

tio
n 

m
et

ho
d:

Po
in

ts
 to

 te
st

:
Ea

rth
qu

ak
e 

m
ag

ni
tu

de
 M

w:
Pe

ak
 g

ro
un

d 
ac

ce
le

ra
tio

n:
De

pt
h 

to
 w

at
er

 ta
bl

e 
(in

sit
u)

:

NC
EE

R 
(1

99
8)

NC
EE

R 
(1

99
8)

Ba
se

d 
on

 Ic
 v

al
ue

6.
90

0.
71

24
.0

0 
ft

De
pt

h 
to

 w
at

er
 ta

bl
e 

(e
rth

q.
):

Av
er

ag
e 

re
su

lts
 in

te
rv

al
:

Ic
 c

ut
-o

ff 
va

lu
e:

Un
it 

w
ei

gh
t c

al
cu

la
tio

n:
Us

e 
fil

l:
Fi

ll 
he

ig
ht

:

22
.0

0 
ft

3 2.
60

Ba
se

d 
on

 S
BT

No N/
A

Fi
ll 

w
ei

gh
t:

Tr
an

sit
io

n 
de

te
ct

. a
pp

lie
d:

K σ
 a

pp
lie

d:
Cl

ay
 li

ke
 b

eh
av

io
r a

pp
lie

d:
Li

m
it 

de
pt

h 
ap

pl
ie

d:
Li

m
it 

de
pt

h:

N/
A

Ye
s

Ye
s

Sa
nd

s 
on

ly
Ye

s
50

.0
0 

ft

-



This softw
are is licensed to: Geocon Inc

CPT nam
e: CPT-2

Norm
. cone resistance

Q
tn

400
300

200
100

0

Depth (ft)52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0
Norm

. cone resistance

C
h

e
c

k
 fo

r s
tre

n
g

th
 lo

s
s

 p
lo

ts
 (R

o
b

e
rts

o
n

 (2
0

1
0

))
G

rain char. factor

Kc
10

9
8

7
6

5
4

3
2

1
0

Depth (ft)52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0
G

rain char. factor
Corrected norm

. cone resistance

Q
tn,cs

200
150

100
50

0

Depth (ft)52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 Corrected norm
. cone resistance

SBTn Index

Ic (Robertson 1990)
4

3
2

1

Depth (ft)52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0
SBTn Index

Liquefied Su/Sig'v

Su/Sig'v
0.5

0.4
0.3

0.2
0.1

0

Depth (ft)52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0

Peak Su ratio
Liq. Su ratio

Liquefied Su/Sig'v

CLiq v.3.5.2.22 - CPT Liquefaction Assessm
ent Softw

are - Report created on: 11/5/2024, 12:37:26 PM
14

Project file: 

Input param
eters and analysis data

Analysis m
ethod:

Fines correction m
ethod:

Points to test:
Earthquake m

agnitude M
w :

Peak ground acceleration:
Depth to w

ater table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.90
0.71
24.00 ft

Depth to w
ater table (erthq.):

Average results interval:
Ic cut-off value:
Unit w

eight calculation:
Use fill:
Fill height:

22.00 ft
32.60
Based on SBT
NoN/A

Fill w
eight:

Transition detect. applied:
K
σ  applied:

Clay like behavior applied:
Lim

it depth applied:
Lim

it depth:

N/A
Yes
Yes
Sands only
Yes
50.00 ft

I t.... --- j"\ ,./1 lj V V -

"' 
~ ~ r -f n ~ 

I ; ~ ~ ~\ \ (\) 

\.. ~ 

\ \ ' ~ 
I 

I 
\ - ,,,.. .,, V' w r ~ . V - ~ · ~ j ·1 IA ' V 

r--

• • d I I". 
"". I h~ " 

, '., ~( ~ 
• \I" H\ ~ ' V N ij . 

I f .. + I 
+ +-

1 
- I 

-

-
I 

-

l I - -



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.90
0.71

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Location : 

Geocon Incorporated
 
 
http://www.geoconinc.com
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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RECOMMENDED GRADING SPECIFICATIONS 
1. GENERAL 

1.1 These Recommended Grading Specifications shall be used in conjunction with the 
Geotechnical Report for the project prepared by Geocon. The recommendations 
contained in the text of the Geotechnical Report are a part of the earthwork and grading 
specifications and shall supersede the provisions contained hereinafter in the case of 
conflict. 

1.2 Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be 
employed for the purpose of observing earthwork procedures and testing the fills for 
substantial conformance with the recommendations of the Geotechnical Report and 
these specifications. The Consultant should provide adequate testing and observation 
services so that they may assess whether, in their opinion, the work was performed in 
substantial conformance with these specifications. It shall be the responsibility of the 
Contractor to assist the Consultant and keep them apprised of work schedules and 
changes so that personnel may be scheduled accordingly. 

1.3 It shall be the sole responsibility of the Contractor to provide adequate equipment and 
methods to accomplish the work in accordance with applicable grading codes or agency 
ordinances, these specifications and the approved grading plans. If, in the opinion of the 
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture 
condition, inadequate compaction, and/or adverse weather result in a quality of work not 
in conformance with these specifications, the Consultant will be empowered to reject the 
work and recommend to the Owner that grading be stopped until the unacceptable 
conditions are corrected. 

2. DEFINITIONS 

2.1 Owner shall refer to the owner of the property or the entity on whose behalf the grading 
work is being performed and who has contracted with the Contractor to have grading 
performed. 

2.2 Contractor shall refer to the Contractor performing the site grading work. 

2.3 Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer or 
consulting firm responsible for preparation of the grading plans, surveying and verifying 
as-graded topography.  



GI rev. 07/2015 

2.4 Consultant shall refer to the soil engineering and engineering geology consulting firm 
retained to provide geotechnical services for the project. 

2.5 Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner, who 
is experienced in the practice of geotechnical engineering. The Soil Engineer shall be 
responsible for having qualified representatives on-site to observe and test the 
Contractor's work for conformance with these specifications. 

2.6 Engineering Geologist shall refer to a California licensed Engineering Geologist retained 
by the Owner to provide geologic observations and recommendations during the site 
grading. 

2.7 Geotechnical Report shall refer to a soil report (including all addenda) which may include 
a geologic reconnaissance or geologic investigation that was prepared specifically for the 
development of the project for which these Recommended Grading Specifications are 
intended to apply. 

3. MATERIALS 

3.1 Materials for compacted fill shall consist of any soil excavated from the cut areas or 
imported to the site that, in the opinion of the Consultant, is suitable for use in 
construction of fills. In general, fill materials can be classified as soil fills, soil-rock fills or 
rock fills, as defined below. 

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than 
12 inches in maximum dimension and containing at least 40 percent by weight of 
material smaller than ¾ inch in size. 

3.1.2 Soil-rock fills are defined as fills containing no rocks or hard lumps larger than 
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow 
for proper compaction of soil fill around the rock fragments or hard lumps as 
specified in Paragraph 6.2. Oversize rock is defined as material greater than 
12 inches. 

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet 
in maximum dimension and containing little or no fines. Fines are defined as 
material smaller than ¾ inch in maximum dimension. The quantity of fines shall be 
less than approximately 20 percent of the rock fill quantity. 
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3.2 Material of a perishable, spongy, or otherwise unsuitable nature as determined by the 
Consultant shall not be used in fills. 

3.3 Materials used for fill, either imported or on-site, shall not contain hazardous materials as 
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9 
and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall 
not be responsible for the identification or analysis of the potential presence of hazardous 
materials. However, if observations, odors or soil discoloration cause Consultant to 
suspect the presence of hazardous materials, the Consultant may request from the Owner 
the termination of grading operations within the affected area. Prior to resuming grading 
operations, the Owner shall provide a written report to the Consultant indicating that the 
suspected materials are not hazardous as defined by applicable laws and regulations. 

3.4 The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of 
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to 
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a 
soil layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. 
This procedure may be utilized provided it is acceptable to the governing agency, Owner 
and Consultant. 

3.5 Samples of soil materials to be used for fill should be tested in the laboratory by the 
Consultant to determine the maximum density, optimum moisture content, and, where 
appropriate, shear strength, expansion, and gradation characteristics of the soil. 

3.6 During grading, soil or groundwater conditions other than those identified in the 
Geotechnical Report may be encountered by the Contractor. The Consultant shall be 
notified immediately to evaluate the significance of the unanticipated condition. 

4. CLEARING AND PREPARING AREAS TO BE FILLED 

4.1 Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of 
complete removal above the ground surface of trees, stumps, brush, vegetation, 
man-made structures, and similar debris. Grubbing shall consist of removal of stumps, 
roots, buried logs and other unsuitable material and shall be performed in areas to be 
graded. Roots and other projections exceeding 1½ inches in diameter shall be removed to 
a depth of 3 feet below the surface of the ground. Borrow areas shall be grubbed to the 
extent necessary to provide suitable fill materials. 
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4.2 Asphalt pavement material removed during clearing operations should be properly 
disposed at an approved off-site facility or in an acceptable area of the project evaluated 
by Geocon and the property owner. Concrete fragments that are free of reinforcing steel 
may be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of 
this document.  

4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or 
porous soils shall be removed to the depth recommended in the Geotechnical Report. The 
depth of removal and compaction should be observed and approved by a representative 
of the Consultant. The exposed surface shall then be plowed or scarified to a minimum 
depth of 6 inches and until the surface is free from uneven features that would tend to 
prevent uniform compaction by the equipment to be used. 

4.4 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or 
where recommended by the Consultant, the original ground should be benched in 
accordance with the following illustration. 

TYPICAL BENCHING DETAIL 

Remove All 
Unsuitable Material 
As Recommended By 
Consultant

Finish Grade Original Ground 

Finish Slope Surface 

Slope To Be Such That 
Sloughing Or Sliding 
Does Not Occur Varies 

“B” 
See Note 1

No Scale

See Note 2

1 
2 

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit 
complete coverage with the compaction equipment used. The base of the key 
should be graded horizontal, or inclined slightly into the natural slope. 

(2) The outside of the key should be below the topsoil or unsuitable surficial material 
and at least 2 feet into dense formational material. Where hard rock is exposed in 
the bottom of the key, the depth and configuration of the key may be modified as 
approved by the Consultant. 
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4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture 
conditioned to achieve the proper moisture content, and compacted as recommended in 
Section 6 of these specifications. 

5. COMPACTION EQUIPMENT 

5.1 Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel 
wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types 
of acceptable compaction equipment. Equipment shall be of such a design that it will be 
capable of compacting the soil or soil-rock fill to the specified relative compaction at the 
specified moisture content. 

5.2 Compaction of rock fills shall be performed in accordance with Section 6.3. 

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL 

6.1 Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.1.1 Soil fill shall be placed by the Contractor in layers that, when compacted, should 
generally not exceed 8 inches. Each layer shall be spread evenly and shall be 
thoroughly mixed during spreading to obtain uniformity of material and moisture 
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock 
materials greater than 12 inches in maximum dimension shall be placed in 
accordance with Section 6.2 or 6.3 of these specifications. 

6.1.2 In general, the soil fill shall be compacted at a moisture content at or above the 
optimum moisture content as determined by ASTM D 1557. 

6.1.3 When the moisture content of soil fill is below that specified by the Consultant, 
water shall be added by the Contractor until the moisture content is in the range 
specified. 

6.1.4 When the moisture content of the soil fill is above the range specified by the 
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated 
by the Contractor by blading/mixing, or other satisfactory methods until the 
moisture content is within the range specified. 
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6.1.5 After each layer has been placed, mixed, and spread evenly, it shall be thoroughly 
compacted by the Contractor to a relative compaction of at least 90 percent. 
Relative compaction is defined as the ratio (expressed in percent) of the in-place 
dry density of the compacted fill to the maximum laboratory dry density as 
determined in accordance with ASTM D 1557. Compaction shall be continuous 
over the entire area, and compaction equipment shall make sufficient passes so 
that the specified minimum relative compaction has been achieved throughout 
the entire fill. 

6.1.6 Where practical, soils having an Expansion Index greater than 50 should be placed 
at least 3 feet below finish pad grade and should be compacted at a moisture 
content generally 2 to 4 percent greater than the optimum moisture content for 
the material. 

6.1.7 Properly compacted soil fill shall extend to the design surface of fill slopes. To 
achieve proper compaction, it is recommended that fill slopes be over-built by at 
least 3 feet and then cut to the design grade. This procedure is considered 
preferable to track-walking of slopes, as described in the following paragraph. 

6.1.8 As an alternative to over-building of slopes, slope faces may be back-rolled with a 
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height 
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer 
or similar equipment, such that a dozer track covers all slope surfaces at least 
twice. 

6.2 Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance 
with the following recommendations: 

6.2.1 Rocks larger than 12 inches but less than 4 feet in maximum dimension may be 
incorporated into the compacted soil fill, but shall be limited to the area 
measured 15 feet minimum horizontally from the slope face and 5 feet below 
finish grade or 3 feet below the deepest utility, whichever is deeper. 

6.2.2 Rocks or rock fragments up to 4 feet in maximum dimension may either be 
individually placed or placed in windrows. Under certain conditions, rocks or rock 
fragments up to 10 feet in maximum dimension may be placed using similar 
methods. The acceptability of placing rock materials greater than 4 feet in 
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maximum dimension shall be evaluated during grading as specific cases arise and 
shall be approved by the Consultant prior to placement. 

6.2.3 For individual placement, sufficient space shall be provided between rocks to 
allow for passage of compaction equipment. 

6.2.4 For windrow placement, the rocks should be placed in trenches excavated in 
properly compacted soil fill. Trenches should be approximately 5 feet wide and 
4 feet deep in maximum dimension. The voids around and beneath rocks should 
be filled with approved granular soil having a Sand Equivalent of 30 or greater and 
should be compacted by flooding. Windrows may also be placed utilizing an 
"open-face" method in lieu of the trench procedure, however, this method should 
first be approved by the Consultant. 

6.2.5 Windrows should generally be parallel to each other and may be placed either 
parallel to or perpendicular to the face of the slope depending on the site 
geometry. The minimum horizontal spacing for windrows shall be 12 feet 
center-to-center with a 5-foot stagger or offset from lower courses to next 
overlying course. The minimum vertical spacing between windrow courses shall 
be 2 feet from the top of a lower windrow to the bottom of the next higher 
windrow. 

6.2.6 Rock placement, fill placement and flooding of approved granular soil in the 
windrows should be continuously observed by the Consultant. 

6.3 Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.3.1 The base of the rock fill shall be placed on a sloping surface (minimum slope of 2 
percent). The surface shall slope toward suitable subdrainage outlet facilities. The 
rock fills shall be provided with subdrains during construction so that a hydrostatic 
pressure buildup does not develop. The subdrains shall be permanently 
connected to controlled drainage facilities to control post-construction infiltration 
of water. 

6.3.2 Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock 
trucks traversing previously placed lifts and dumping at the edge of the currently 
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the 
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rock. The rock fill shall be watered heavily during placement. Watering shall 
consist of water trucks traversing in front of the current rock lift face and spraying 
water continuously during rock placement. Compaction equipment with 
compactive energy comparable to or greater than that of a 20-ton steel vibratory 
roller or other compaction equipment providing suitable energy to achieve the 
required compaction or deflection as recommended in Paragraph 6.3.3 shall be 
utilized. The number of passes to be made should be determined as described in 
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional 
rock fill lifts will be permitted over the soil fill. 

6.3.3 Plate bearing tests, in accordance with ASTM D 1196, may be performed in both 
the compacted soil fill and in the rock fill to aid in determining the required 
minimum number of passes of the compaction equipment. If performed, a 
minimum of three plate bearing tests should be performed in the properly 
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing 
tests shall then be performed on areas of rock fill having two passes, four passes 
and six passes of the compaction equipment, respectively. The number of passes 
required for the rock fill shall be determined by comparing the results of the plate 
bearing tests for the soil fill and the rock fill and by evaluating the deflection 
variation with number of passes. The required number of passes of the 
compaction equipment will be performed as necessary until the plate bearing 
deflections are equal to or less than that determined for the properly compacted 
soil fill. In no case will the required number of passes be less than two. 

6.3.4 A representative of the Consultant should be present during rock fill operations to 
observe that the minimum number of “passes” have been obtained, that water is 
being properly applied and that specified procedures are being followed. The 
actual number of plate bearing tests will be determined by the Consultant during 
grading.  

6.3.5 Test pits shall be excavated by the Contractor so that the Consultant can state 
that, in their opinion, sufficient water is present and that voids between large 
rocks are properly filled with smaller rock material. In-place density testing will 
not be required in the rock fills. 

6.3.6 To reduce the potential for “piping” of fines into the rock fill from overlying soil fill 
material, a 2-foot layer of graded filter material shall be placed above the 
uppermost lift of rock fill. The need to place graded filter material below the rock
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should be determined by the Consultant prior to commencing grading. The 
gradation of the graded filter material will be determined at the time the rock fill 
is being excavated. Materials typical of the rock fill should be submitted to the 
Consultant in a timely manner, to allow design of the graded filter prior to the 
commencement of rock fill placement. 

6.3.7 Rock fill placement should be continuously observed during placement by the 
Consultant. 

7. SUBDRAINS 

7.1 The geologic units on the site may have permeability characteristics and/or fracture 
systems that could be susceptible under certain conditions to seepage. The use of canyon 
subdrains may be necessary to mitigate the potential for adverse impacts associated with 
seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of 
existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 
500 feet in length should use 6-inch-diameter pipes.  
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TYPICAL CANYON DRAIN DETAIL 

7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes.  

NATURAi.GROUND .,,.,,.,,.,,---

NOTES: 

SEE DETAll. BELOW 

8" DIA. PERFORATED 
SUBDRAINPIPE 

1 ...... ~NCH DIAMETER, SCHEDULE 80 PVC PERFORATED PIPE FOR FILLS 
IN EXCESS OF 100-FEET IN DEPTH OR A PIPE LENGTH OF LONGER THAN 500 FEET. 

2 ...... 6-INCH DIAMETER, SCHEDULE 40 PVC PERFORATED PIPE FOR FILLS 
LESS THAN 100-FEET IN DEPTH OR A PIPE LENGTH SHORTER THAN 500 FEET. 

.,, 
--------­.,.,,..,,.,.,,,, 

BEDROCK 

NOTE: F1NAl20'0F PIPEATDIJTI..ET 
SHALL BE NON-PERFORATED. 

9 CUBIC FEET I FOOT OF OPEN 
GRADED GRAVEL SURROUNDED BY 
MIRAFI 140NC (OR EQUIVALENl) 
FILTER FABRIC 

NO SCALE 
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TYPICAL STABILITY FILL DETAIL 

7.3 The actual subdrain locations will be evaluated in the field during the remedial grading 
operations. Additional drains may be necessary depending on the conditions observed 
and the requirements of the local regulatory agencies. Appropriate subdrain outlets 
should be evaluated prior to finalizing 40-scale grading plans. 

7.4 Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to 
mitigate the potential for buildup of water from construction or landscape irrigation. The 
subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric. 
Rock fill drains should be constructed using the same requirements as canyon subdrains. 

DETAIL 

FORMA TIONAL 
MATERIAL 

1 ..... EXCAVATE BA.CKCUT AT 1:1 INCLINATION (Ul«..ESS OTHERWISE NOTED~ 

2 ..... BASE OF STABILITY FILL TO BE 3 FEET INTO FOR.MATIONAL MATERIAL. SI.OPING A MINIMUM 5% INTO SI.OPE. 

3 ..... STABIUTY FLL TO BE COMPOSED OF PROPER.I. Y COMPACTED GRANULAR. SOIL. 

4 ..... CHIMNEY DRAINS TO BE APPROVED PREFABRICATED CHIMNEY DRAIN PANELS (MIRADRAIN G200N OR EQUIVAI.ENTI 
SPACED APPROXIMATELY 20 FEET CENTER. TO CENTER AND 4 FEET WIDE. Cl.OSER SPACING MAY BE REQUIRED F 
SEEPAGE IS ENCOUNTERED. 

5 ..... FIL TER MATERIAL TO BE 314--INCH, OPEfi-GRADED CRUSHED ROCK ENCLOSED IN APPROVED FL TER FABRIC (MIRAFI 140NCi 

8 ..... COLLECTOR PIPE TO BE 4-INCH MINt.lUM DIAMETER., PERFORATED, THICK-WAULED PVC SCHEDULE 40 OR. 
EQUIVALENT, AND SI.OPED TO DRAIN AT 1 PERCENT r.lNMUM TO APP~VED oun.ET. 

NO SCALE 



GI rev. 07/2015 

7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended 
during future development should consist of non-perforated drainpipe. At the non-
perforated/ perforated interface, a seepage cutoff wall should be constructed on the 
downslope side of the pipe. 

TYPICAL CUT OFF WALL DETAIL 

7.6 Subdrains that discharge into a natural drainage course or open space area should be 
provided with a permanent headwall structure. 

FRONT VIEW 

SIDE VIEW 

' 

CONCRETE 
CUT -OFF WAU. .. ; ~ •• _. 4, 

.. .. ~-: .-,·., ... . ~ .. 

CONCRETE 
CLJT-OFFWAU. 

SOLID SUBDRAIN PFE 

/ 

B" MIN. {TYP) 

.. .. . . . 
PERFORATED SUBDRAIN PIPE . . . . . 

B" MIN. {TYP) 

NO SCALE 

/ 

NO SCALE 
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TYPICAL HEADWALL DETAIL 

7.7 The final grading plans should show the location of the proposed subdrains. After 
completion of remedial excavations and subdrain installation, the project civil engineer 
should survey the drain locations and prepare an “as-built” map showing the drain 
locations. The final outlet and connection locations should be determined during grading 
operations. Subdrains that will be extended on adjacent projects after grading can be 
placed on formational material and a vertical riser should be placed at the end of the 
subdrain. The grading contractor should consider videoing the subdrains shortly after 

FRONT VIEW 

SIDE VIEW 

8"0R8" 
SUSDRAIN 

CONCRETE 
HEADWALL 

8"0R8" 
SI.MORAIN 

NOlE: HEADWALL SHOULD OlJTLET AT TOE OF FILL SLOPE 
OR INTO CONTROLLED SURFACE DRAINAGE 

-:7~ ~-=­

:.!it: .• •' 
·.' i ' 

12" 

NO SCALE 

NO SCALE 
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burial to check proper installation and functionality. The contractor is responsible for the 
performance of the drains. 

8. OBSERVATION AND TESTING 

8.1 The Consultant shall be the Owner’s representative to observe and perform tests during 
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in 
vertical elevation of soil or soil-rock fill should be placed without at least one field density 
test being performed within that interval. In addition, a minimum of one field density test 
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and 
compacted. 

8.2 The Consultant should perform a sufficient distribution of field density tests of the 
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill 
material is compacted as specified. Density tests shall be performed in the compacted 
materials below any disturbed surface. When these tests indicate that the density of any 
layer of fill or portion thereof is below that specified, the particular layer or areas 
represented by the test shall be reworked until the specified density has been achieved. 

8.3 During placement of rock fill, the Consultant should observe that the minimum number of 
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant 
should request the excavation of observation pits and may perform plate bearing tests on 
the placed rock fills. The observation pits will be excavated to provide a basis for 
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture 
has been applied to the material. When observations indicate that a layer of rock fill or 
any portion thereof is below that specified, the affected layer or area shall be reworked 
until the rock fill has been adequately seated and sufficient moisture applied. 

8.4 A settlement monitoring program designed by the Consultant may be conducted in areas 
of rock fill placement. The specific design of the monitoring program shall be as 
recommended in the Conclusions and Recommendations section of the project 
Geotechnical Report or in the final report of testing and observation services performed 
during grading. 

8.5 We should observe the placement of subdrains, to check that the drainage devices have 
been placed and constructed in substantial conformance with project specifications. 

8.6 Testing procedures shall conform to the following Standards as appropriate: 
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8.6.1 Soil and Soil-Rock Fills: 

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the 
Sand-Cone Method.

8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and 
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density Relations 
of Soils and Soil-Aggregate Mixtures Using 10-Pound Hammer and 
18-Inch Drop. 

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test. 

9. PROTECTION OF WORK 

9.1 During construction, the Contractor shall properly grade all excavated surfaces to provide 
positive drainage and prevent ponding of water. Drainage of surface water shall be 
controlled to avoid damage to adjoining properties or to finished work on the site. The 
Contractor shall take remedial measures to prevent erosion of freshly graded areas until 
such time as permanent drainage and erosion control features have been installed. Areas 
subjected to erosion or sedimentation shall be properly prepared in accordance with the 
Specifications prior to placing additional fill or structures. 

9.2 After completion of grading as observed and tested by the Consultant, no further 
excavation or filling shall be conducted except in conjunction with the services of the 
Consultant. 

10. CERTIFICATIONS AND FINAL REPORTS 

10.1 Upon completion of the work, Contractor shall furnish Owner a certification by the Civil 
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically 
of elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 
foot horizontally of the positions shown on the grading plans. After installation of a 
section of subdrain, the project Civil Engineer should survey its location and prepare an 
as-built plan of the subdrain location. The project Civil Engineer should verify the proper 
outlet for the subdrains and the Contractor should ensure that the drain system is free of 
obstructions. 

10.2 The Owner is responsible for furnishing a final as-graded soil and geologic report 
satisfactory to the appropriate governing or accepting agencies. The as-graded report 
should be prepared and signed by a California licensed Civil Engineer experienced in 
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geotechnical engineering and by a California Certified Engineering Geologist, indicating 
that the geotechnical aspects of the grading were performed in substantial conformance 
with the Specifications or approved changes to the Specifications.  
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