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Proiect 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 

81026 09/30/2021 

PE# Expiration Date 

Sergio Salinas 

Print Name 

ARC Construction & Engineering, Inc. 

Company 

6/21/2021 

Date 
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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. 

1 

2 

3 

5-20-20 esign/Planning/CEQA 

Final Design 

12-20-20 

[ZJ Preliminary 
Design/Planning/CEQA 

Final Design 

6-28-21 

0 Preliminary 
Design/Planning/CEQA 

D Final Design 

D Preliminary 
Design/Planning/CEQA 

Final Design 
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third submittal 
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Project Name: Lot 31 Rancho Del Sol 

Permit Application 

APN# ::S0b-060-�8-00 
LOT 31 RANCHC DEL SOL 

VICINITY MAP 
"OT TO SCALE 
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Attach DS-560 form. 
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City of San Diego 
Development Services 
1222 First Ave., MS-302 
San Diego, CA 92101 
(619) 446-5000 

Project Address: Rancho Del Sol Lot 31 

r ter 

Ii 

SECTION 1. Construction Storm Water BMP Requirements: 

Project Number: 

FORM 

DS-560 
November 2018 

All construction sites are required to implement construction BMPs in accordance with the performance standards 
in the Storm Water Standards Manual. Some sites are additionally required to obtain coverage under the State 
Construction General Permit (CGP)' , which is administered by the State Regional Water Quality Control Board. 

For all projects complete PART A: If project is required to submit a SWPPP or WPCP, continue to 
PART B. 

PART A: Determine Construction Phase Storm Water Requirements. 
1. Is the project subject to California's statewide General NPDES permit for Storm Water 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.) 

!RJ Yes; SWPPP required, skip questions 2-4 D No; 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 storm water? 

D Yes; WPCP required, skip questions 3-4 D No; next question 
3. Does the project prop�_se routirie maintenanc_e tq main�9in original line and grade, hydraulic capacity, or origi

nal purpose of the facility? (ProJects such as p1peline/uttl1ty repracement) 

D Yes; WPCP required, skip question 4 D No; 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 lateraf, or utility service. 

• Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of 
the following activities: curb ramp, sidewalk and driveway apron replacement, pot holing, curb and gutter 
replacement, and retaining wall encroachments. 

Yes; no document required 

Check one of the boxes below, and continue to PART B: 

□ 

□ 

If you checked "Yes" for question 1, 
a 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 checked "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. 
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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 

I 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 Construction General Permit (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 Sig
nificance (ASBS) watershed. NOTE: The construction priority does NOT change construction BMP requiremems 
that apply to projects; rather, it determines the frequency of inspections that will be conducted by city staff. 

)Complete PART Band continued to Section 2 
11. 0 ASBS 

a. Projects located in the ASBS watershed. 

High Priority 
a. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit 

(CGP) and not located in the ASBS watershed. 
b. Projects t�at qualify as LUP Type 2 or LUP Type 3 per the CGP and not located in the ASBS 

watersheo. 

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 not located in an ASBS 

watershed. 
c. WPCP projects (>5,000sf of ground disturbance) located within the Los Penasquitos 

watershed management area. 

D Low Priority 
a. Projects not subjeG to a Medium or High site priority designation and are not located in an ASBS 

watershed. 

SECTION 2. Permanent Storm Water BMP Requirements. 
Additional information for determining the requirements is found in the "'-'-'�-'-'-�"'"-'--.,.,_,.,,.�,_,,,.�C.,J _ _  ,_,._!J,,J_L,"Y! 

PART C: Determine if Not Subject to Permanent Storm Water Requirements. 
Projects that are considered maintenance, or otherwise not categorized as "new development projects" or "rede
velopment projeccs" according to the ""-.... �-L!-'-'"-"�-""-"''��"''--"'--''-'-'"J-"'=-'are not subject to Permanent Storm Water 
BMPs. 

if "yes" is checked for any number in Part C, proceed to Part F and check "Not 
nent Storm Water BMP Requirements". 

to Perma-

If "no" is checked all of the numbers in Part C continue to Part D. 

1 . 

2. 

3. 

Does the project only include interior remodels and/or is the project entirely wii:hin an 
existing enclosed structure and does not have the potential to contact storm water? Yes [8] No 

Does the project only include the construction of overhead or underground utilities without 
creating new impervious surfaces? D Yes !RI No 

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). D Yes !RI No 
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PART D: P D P  Exempt Requ i rements. 

P D P  Exe m pt p rojects a re requ ired to i m plement s ite design and  source  contro l  BM Ps. 

I f  "yes" was checked for a ny questions in Part D, cont inue to Part F and  check the box l abe led 
"PDP Exempt." 

If "no" was checked for a l l  q uestions i n  Part D, continue to Part E .  
1 .  Does the project ONLY inc lude  new or retrofit sidewal ks, bicycle  lanes, or trails that: 

• Are designed and  con structed to d i rect storm water runoff to adjacent vegetated areas, or other  
non-erodible permeable a reas? Or; 

• Are designed a n d  constructed to be hydrau l ica l ly  d isconnected from p aved streets a n d  roads? Or; 
• Are designed a n d  constructed with permeab le  pavements or s urfaces in accordance with the  

Green Streets guidance in the  City's Storm Water Standards manua l? 

D Yes; PDP exempt requirements apply [?:SJ No; next question 

2. Does the projen ONLY include retrofitting or redeveloping existing paved alleys, streets or roads desi�ned 
and constructed in accordance with the Green Streets guidance in the Qi;.£;;_$i:orm Wa�er SJ:.a nd a rds fvIanua i? 

D Yes; PDP exempc requirements apply [?:SJ No; project not exempt. 

PART E: Deter m i n e  if P roject i s  a P ri or ity D evelopment  P roje ct {PDP).  
Projects that match one of the definitions below are subject to additional requirements including preparation of 
a Storm Water Quality Management Plan (SWQMP). 

I f  "yes" i s  checked  for a ny n u m be r  in  PART E, cont in u e  to PART F a n d  check  t h e  box l a be l e d  "Pr i
o rity D eve l o p m e nt Project". 

If "no" is c hecke d  for every n umber  i n  PART E, cont inue  to PART F a n d  check the  box l abe l ed  
"Stan d a rd D evelopment P roje ct". 

1 .  N ew Development that creates 1 0,000 square feet or more of impervious surfaces 
col lectively over the project site. This includes commercial, industrial, residential, 
mixed-use, and public development projects on public or private land. 

, 2. Red evelopment project that creates a nd/or rep laces 5,000 square feet or more of 
impervious surfaces on a n  existing s ite of 10,000 square feet or more of i m pervious 
su rfa ces. This includes commercial, industrial, residential, mixed-use, and public 
development projects on public or private land. 

[?:SJ Yes D No 

D Yes [?:SJ No 
3. New development or redevelopment of a restaurant. Facilities that sell prepared foods 

and drinks for consumption, including stationary lunch counters and refreshment stands selling 
prepared foods and drinks for immediate consumf)tion (SIC 581 2), and where the land 
development creates and/or replace 5,000 square feet or more of impervious surface. D Yes [?:SJ No 

4. New development or redevelopment on a h il l side. 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 twenty-five percent or greater. D Yes [?:SJ No 

5 .  N ew development or redevelopment of a parking lot that creates a nd/or rep laces 
5,000 square feet or more of impervious surface (col lectively over the project site). D Yes [?:SJ No 

6. New development or redevelopment of streets, roads, h ighways, freeways, a n d  
d riveways. The project creates and/or replaces 5,000 square feet or more of impervious 
surface (collectively over the project site). [?:SJ Yes D No 
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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 
(col lectively over project s i te), and discharges directly to an Environmental ly Sensitive 
Area (ESA). "Discharging direct ly to" includes f low 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 i solated f low from the project to the ESA (i.e. not commingled with f lows from adjacent 
lands). O Yes [ZJ No 

i 8. New development or redevelopment projects of a retail gasoline outlet {RGO) that 
create a nd/or replaces 5,000 square feet of impervious surface. The development 
project meets the fol lowing criteria: (a) 5,000 square feet or more or (b) has a projected 
Average Dai l y  Traffic (ADT) of 100 or more vehicles per day. D Yes [ZJ No 1 

l 9 . New development o r  redevelopment p rojects of an  a utomotive repa i r  shops that 
1 creates and/or rep la ces 5,000 square feet o r  more of impervious su rfaces. Development 

projects categorized in any one of Standard Industrial Classification (SIC) codes 5013, 5014, 
5541, 7532-7534, or 7536-7539. D Yes [g] No 

I 10. Other Pollutant Generating Project. The project is  not covered in the categories above, 1 results in the disturbance of one or more acres of land and i s  expected to generate pol lutants 
post construction, such as fert i l izers and pesticides. This does not include projects creating 
less than 5,000 sf of impervious surface and where added landscaping does not require regular 
use of pesticides and ferti l izers, such as slope stabi l ization using native plants. Calculation of 
the square footage of impervious surface need not include l inear pathways that are for infrequent 
vehicle use, such as emergency maintenance access or bicycle pedestrian use, if they are bui lt 
with pervious surfaces of if they sheet f low to surrounding pervious surfaces. D Yes 0 No 

i PART F: Select the appropriate category based on the outcomes of PART C through PART E. 
l l------------------------------------------==---
1 1. The project i s  NOT S U BJECT TO PERMANENT STORM WATER REQ U IREMENTS. 0 

i 3 .  

The project i s  a STANDARD DEVELOPMENT P ROJECT. Site design and source control 
BMP requirements apply. See the Sr..QJJTl vYa_;;.fil....S..L?dld..ards Manual for guidance. 

The project is PDP EXEMPT. Site design and source control BMP requirements apply. 
See the Sr_orm Water Sta ndards fvlanual for guidance. 

The project is a P RIORITY DEVELOPMENT P ROJECT. Site design, source control, and 
structural pol lutant control BMP requirements apply. See the Storm Water Si;Jilldards Manual 
for guidance on determining if project requires a hydromodification plan management 

\ serg io sa l inas C ivi l Eng ineer 
i Name of  Owner or A� Print) 
i -----,--. �7 
l �� L--

Title 

04/1 6/201 9 
i Signature Date 

□ 
□ 
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Project Name: Lot 31 Rancho Del Sol 
Permit A lication Number: Date: 6-28-2021 

Determination of Re uirements 
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 Step 1 and progressing through each step until reaching 
"Stop". Refer to the manual sections and/or separate forms referenced in each step below. 

Ste Answer Pro ression 
Step 1 :  Is the project a "development [{]Yes Go to Step 2. 
project"? See Section 1 .3  of the manual 
(Part 1 of Storm Water Standards) for No 
guidance. 

Stop. 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? 
To answer this item, see Section 1 .4 of the 
manual in its entirety for guidance AND 
complete Form DS-560, Storm Water 
Requirements Applicability Checklist. 

Standard 
Project 

✓ PDP 

PDP 

Exempt 

Stop. Standard Project 
requirements apply 
PDP requirements apply, including 
PDP SWQMP. Go to Ste 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: 
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Step 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 
See Section 1.10 of the manual (Part 1 of 
Storm Water Standards) for guidance. 

[{]No 

Consult the City Engineer to 
determine requirements. 
Provide discussion and identify 
requirements below. Go to Ste 4. 
BMP Design Manual PDP 
requirements apply. Go to Step 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? 
See Section 1.6 of the manual (Part 1 of 
Storm Water Standards) for guidance. 

PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). Go to Ste 5. 
Stop. 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 s. Does protection of critical coarse 
sediment yield areas apply? 
See Section 6.2 of the manual (Part 1 of 
Storm Water Standards) for guidance. 

es 

l{]No 

Management measures required 
for protection of critical coarse 
sediment yield areas (Chapter 6.2). 
Sto 
Management measures not 
required for protection of critical 
coarse sediment yield areas. 
Provide brief discussion below. 
Sto 

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

The project i s  not located withi n  the criti cal course sed iment areas (see attached 
map). 
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HMP Exemption Exhibit 
Attach a HMP  Exemption Exh ib it that shows d irect storm water runoff d ischarge from the 

p roject s ite to HMP  exempt a rea. I nc lude project a rea, app l icable u nderground storm dra in  l i ne  
and/or concrete l i ned channels, outfa l l  i nformation and exempt waterbody. 

Reference appl i cab le d rawing number(s). 

Exhibit must be provided on 1 1 "x17" or larger paper. 

Does not apply. HMP required. 
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Lot 31 Rancho Del Sol 

Project Name 

Project Address 

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

Permit Appl i cation Number 

Project Watershed 

Lot 31 Rancho Del Sol 

Caminito Mendiola 
San Diego, CA 921 30 

305-060-18 

Select One: 
□San Dieguito River 
IZI Penasquitos 
□M ission Bay 
□San Diego River 
Dsan Diego Bay 
□Tijuana River 

Hydrologic subarea name with Numeric 
Identifier  up to two decima l  places (9XX.XX) PENASQUITOS LAGOOON HA 906.1 0 

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

1 0.2 Acres ( 444,31 2.00 Square Feet) 

Area to be disturbed by the project 
(Project Footprint) 

Project Proposed Impervious Area 
(subset of Project Footprint) 

Project Proposed Pervious Area 
(subset of Project Footprint) 

_1 _.8_2 _ Acres ( 79,093 

0.73 Acres ( 25,981 

1 .98 Acres ( 53, 1 1 2 

Square Feet) 

Square Feet) 

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 i ncrease or decrease in 
impervious area i n  the proposed condition as 5.85 

compared to the pre-project cond ition 
% Increase 
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Current Status of the Site (select al l that apply): 
□Existing development 
□Previously graded but not built out 
□Agricultural or other non-impervious use 
[Z)Vacant, undeveloped/natural 
Description / Additional Information :  

Site is a vacant residentia l  lot. 

Existing Land Cover Includes (select al l that apply): 
[Z)Vegetative Cover 
0Non-Vegetated Pervious Areas 
□ Impervious Areas 
Description / Additional Information :  

The site is pervious with some vegetation. 

Underlying Soil belongs to Hydrologic Soil Group (select al l  that apply): 
□N RCS Type A 
□N RCS Type B 
□NRCS Type C 
[ZJ N RCS Type D 
Approximate Depth to Groundwater: 
□Groundwater Depth < 5 feet 
OS feet < Groundwater Depth < 1 0 feet 
D 10 feet < Groundwater Depth < 20 feet 
0 Groundwater Depth > 20 feet 
Existing Natural Hydrologic Features (select al l  that apply): 
□Watercourses 
□Seeps 
□Springs 
□Wetlands 
[Z]None 
Description / Additional Information :  
he site has no hydrologic features. 

14 The City of San Diego I Storm Water Standards 
Form 1-3B I January 2018 Edition 



Lot 31 Rancho Del Sol 

Description 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 al l  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 al l 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. 

Descriptions/Additional Information 

Under existing condit ions, 
The existing s ite i s  vacant with some vegetation, it sheet flow from north to south . 
The site is located with in a developed subd ivis ion . Therefore the d ra inage is 
considered to urban .  
Runoff from the northeastern and  northwestern sheet flow to an  exist ing brow d itch 
that is located beh ind the existing homes and eventua l ly d ischarges to an existing 
stormdra in  i n let located in Cam in ita Mendio la 

For the proposed development the runoff wi l l  sheet flow and d ischarge points wi l l  
remain the same. 
The proposed s ingle res idential home wi l l  sheet flow to a new dr iveway and 
d ischarge to a proposed b iofi ltration bas in  located with i n  the driveway. The basin 
wi l l  attenuate peak flows and eventua l ly d ischarge to a proposed 1 8  i nch storm 
d ra i n  that connect to the existing street in let. The lower pad and horse stable/ barn 
wi l l  a lso sheet flow to a proposed b iofiltration bas in and eventua l ly d ischarge to and 
existing brow d itch that d ischarges to the existing i n let at Camin ita Mend iola 

There is  no offsite runoff tributary to the site, a l l  runoff from open space wi l l  be 
capture by a proposed brow d itch and convayed via storm dra in  p ipe to an  existing 
i n let located at the street. 
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Project Description / Proposed Land Use and/or Activities: 
The existing s ite is a vacated lot with some vegetation . 

List/describe proposed impervious features of the project (e.g., bu i ld ings, roadways, parking lots, 
courtyards, ath letic courts, othe r  impervious features): 
The proposed project wi l l  have the fol lowing impervious features, new house, access 
driveway and new barn. 

List/describe proposed pervious features of the project (e.g., landscape areas): 
The proposed project wi l l  have the fol lowing pervious features, pavers and 
landscape. 

Does the project i nc lude grad ing and changes to site topography? 
[ZIYes 
□ No 
Description / Additional I nformation: 
The project wi l l  rough grade the existing s ite to create two flat pads. One for a 
s ingle fami ly home and the other for a horse stable .  
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Does the project inc lude changes to site d ra inage (e.g., i nsta l lation of new storm water conveyance 
systems)? 
[2]Yes 
□ No 

If yes, provide deta i ls regarding the proposed project site d ra inage conveyance network, i nc luding 
storm d ra ins, concrete channels, swales, detention fac i l ities, storm water treatment fac i l ities, natural 
and constructed channels, and the method for conveying offsite flows through or  around the 
proposed project site. Identify a l l  discharge locations from the proposed project site along with a 
summary of the conveyance system size and capacity for each of the d ischarge locations. Provide a 
summary of pre and post-project dra inage a reas and design flows to each of the runoff d ischarge 
locations. Reference the dra inage study for deta i led calcu lations. 

Description / Additional Information: 
Site d ra i nage wil l be a ltered with the new residential development . After 
development, storm water runoff from the majority of the project wi l l  be conveyed 
via private storm d ra i n  system and d ischarge to the existing publ ic storm dra i n. A 
brow d itch wi l l  capture runoff from the open space. The proposed home and barn 
areas wil l d ischarge to a biofiltration ba in .  
The existing brow d itches located beh ind the existing house wi l l  not be a ltered and 
wi l l  rema in  the same. 
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Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply): 
(2]Onsite storm drain inlets □ Interior floor drains and elevator shaft sump pumps 
□ Interior parking garages □Need for future indoor & structural pest control 
(2]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: 
The site wi l l  i nsta l l  mu lt ip le ons ite storm d ra in  i n lets to col lect a l l  stormwater runoff. 
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Narrative describing flow path from discharge location(s), through urban storm conveyance system, 
to rece iving creeks, rivers, and lagoons and u ltimate d ischarge location to Pacifi c  Ocean (or bay, 
lagoon, lake or reservoir, as appl icable) 
The s ite d ischarges to an existing storm d ra i n  located in the street (Camin ito 
Mend iola} . The existing storm d ra i n  system flows to the penasqu itos creek and 
eventua l ly d ischarges to to Los Penasquitos Lagoon. 

Provide a summary of a l l  benefic ia l  uses of receiving waters downstream of the project discharge 
locations 
The benefic ia l  uses for Penasqu itos Creek are as fol lows: uses of water for farming, 
horticu lture, or ranch ing; water for i ndustria l  activities ; non-contract water 
recreation; warm freshwater habitat;wi ld l ife habitat 

Identify a l l  ASBS (areas of specia l biological significance) receiving waters downstream of the project 
d ischarge locations 
None 

Provide d istance from project outfa l l  location to impaired or  sensitive receiving waters 
outfa l l  location wi l l  be approximately 1 0  m i les. 

Summarize i nformation regard ing the prox imity of the permanent, post-construction storm water 
BMPs to the City's Mu lti-Habitat Plann ing Area and environmenta l ly sensitive lands 
They are located in the existing and proposed slopes. No M H PA is present. 
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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: 

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

Los Penasqu itos lagoon 

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

Appendix I<) 

sediment, Heavy Metals Organic Compounds 

TMDLs/WQIP Highest Priority 

Pollutant (Refer to Table 1 -4  in 
Cha ter 1)  

Sediment 

Identification of Pro·ect 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 Anticipated from the 

Pro·ect Site Project Site 

Sediment □ 
Nutrients □ 

Hea Metals 
Organic Compounds □ 

Trash & Debris □ 
Oxygen Demanding □ Substances 

Oil & Grease □ 
Bacteria & Viruses □ 

Pesticides □ 
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Do hydromodification management requirements apply (see Section 1.6)? 
[lives, hydromodification management flow control structural BMPs required. 
ONo, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 
0No, 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. 

0No, 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. 

Critical Coarse Sediment Yield Areas* 
uirements a 

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 
[Z]No 
Discussion/ Additional Information: 

See attached CCSYA exhib it. 
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Flow Control for Post-Project Runoffl\" 
*This Section onl re dromodification mana uirements a 

List and describe point(s) of compliance (POCs) for flow control for hydro modification management 
(see Section 6.3. 1 ). For each POC, provide a POC identification name or number correlating to the 
project's HMP Exh ib it and a receiving channel identification name or number correlating to the 
project's HMP Exhib it. 
P.O.C. N0.1  point wi l l  be located at b io-basin 1 .  

P.O.C. NO. 2 po int wi l l  be located at bio-bas in 2. 

Has a geomorphic assessment been performed for the receiving channel(s)? 
[ZJNo, the low flow threshold is 0.1 02 (default low flow threshold) 
□Yes, the result is the low flow threshold is 0.1 02 

□Yes, the resu lt is the low flow threshold is 0.30 2 

□Yes, the result is the low flow threshold is 0.50 2 

If a geomorphic assessment has been performed, provide title, date, and preparer: 
No geomorph ic  assessment was prepared. 

Discussion / Add itional I nformation: (optional) 
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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. 
There are no constrai nts at th is t ime. 

Optional 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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Source Control BMPs 
All development projects must implement source control BMPs 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. 
"NIA" 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 rovided. 

Source Control Re uirement 
4.2.1 Prevention of Illicit Discharges into the MS4 
Discussion / justification if 4.2.1 not implemented: 

4.2.2 Storm Drain Stenciling or Signage 
Discussion / justification if 4.2.2 not implemented: 

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, Run
On, Runoff, and Wind Dispersal 
Discussion / justification if 4.2.3 not implemented: 

4.2.4 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 
Discussion / justification if 4.2.4 not implemented: 

NIA 

NIA 

(Z] Yes O No O N/A 

[Z)Yes □ No □NIA 

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and [Z]Yes D No D N/A 
Wind Dispersal 
Discussion / justification if 4.2.5 not implemented: 

24 The City of San Diego I Storm Water Standards 
Form I-4B I January 2018 Edition 



Lot 31 Rancho Del Sol 

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

On-site storm drain inlets 
Interior floor drains and elevator shaft sump pumps OYes 0 No [ZJ N/A 

Need for future indoor & structural pest control OYes D No [ZJ NIA 
Landscape/Outdoor Pesticide Use (ZJYes D No D NIA 
Pools, spas, ponds, decorative fountains, and other water features □Yes D No (ZJ N/A 
Food service OYes D No [ZJ N/A 
Refuse areas OYes D No [ZJ NIA 
Industrial processes OYes D No [ZJ NIA 
Outdoor storage of equipment or materials □Yes D No [ZJ NIA 
Vehicle/Equipment Repair and Maintenance □Yes D No [ZJ N/A 
Fuel Dispensing Areas □Yes D No [ZJ N/A 
Loading Docks OYes D No [ZJ N/A 
Fire Sprinkler Test Water OYes D No [ZJ NIA 
Miscel laneous Drain or Wash Water OYes D No [ZJ NIA 
Plazas, sidewalks, and parking lots □Yes D No [ZJ NIA 
SC-6A: Large Trash Generating Facilities OYes D No [ZJ N/A 
SC-6B: Animal Facilities □Yes O No (ZJ NIA 
SC-6C: Plant Nurseries and Garden Centers OYes D No [ZJ N/A 
SC-6D: Automotive Facilities □Yes D No [ZJ N/A 

Discussion / justification if 4.2.6 not implemented. Clearly identify which sources of runoff pollutants 
are discussed. Justification must be provided for fill "No" answers shown above. 
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All development projects must implement site design BMPs where applicable and feasible. See 
Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of Storm Water Standards) for 
information to implement site design BMPs shown in this checklist. 
Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design 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 site has no existing natural 
areas to conserve). Discussion / justification may be provided. 

A site ma with implemented site desi n BMPs must be included at the end of this checklist. 

4.3.1 Maintain Natural Drainage Pathways and Hydrologic Features [Z]Yes 0No ON/A 
Discussion / justification if 4.3.1 not implemented: 

Site does not contains any Natural Drainage Pathways and Hydrologic Features. 

1-1 Are existing natural drainage pathways and hydrologic [Z) Yes D No D N/A 
features ma ed on the site ma ? 

1-2 Are trees implemented? If yes, are they shown on the site 0 Yes D No [Z) N/A 
ma ? 

1-3 Implemented trees meet the design criteria in 4.3.1 Fact 0 Yes D No [Z] N/A 
Sheet (e . .  soil volume, maximum credit, etc.)? 

1-4 Is tree credit volume calculated using Appendix B.2.2.1 and D Yes D No [Z] NIA 
SD-1 Fact Sheet in Appendix E? 

4.3.2 Have natural areas, soils and vegetation been conserved? [Z] Yes D No D N/A 
Discussion / justification if 4.3.2 not implemented: 
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4.3.3 Min imize Impervious Area 
Discussion I justification if 4.3.3 not implemented: 

4.3.4 Min imize Soi l  Compaction 
Discussion I justification if 4.3.4 not implemented: 

4.3.5 Impervious Area D ispersion 
Discussion I justifi cation if 4.3.5 not implemented: 

5-1 

5-2 

5-3 

Is the pervious area  receiving runon from impervious a rea 
identified  on the site map? 
Does the pervious a rea satisfy the design criteria in  4.3.5 Fact 
Sheet in Appendix E (e.g. maximum slope, min imum length, 
etc.) 
Is impervious a rea d ispersion credit volume calculated using 
Appendix B .2. 1 . 1  and 4.3.5 Fact Sheet in Appendix E? 
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4.3.6 Runoff Collection 
Discussion I justification if 4.3.6 not implemented: 

6a-1 Are green roofs implemented in accordance with design 
criteria in 4.3.6A Fact Sheet? If yes, are they shown on 
the site map? 

6a-2 Is the green roof credit volume calculated using Appendix 
B.2.1.2 and 4.3.6A Fact Sheet in A pend ix E? 

6b-1 Are permeable pavements implemented in accordance with 
design criteria in 4.3.6B Fact Sheet? If yes, are they shown 
on the site map? 

6b-2 Is the permeable pavement credit volume calculated 
using Appendix B.2.1.3 and 4.3.6B Fact Sheet in Appendix 

4.3. 7 Landls>caping with Native or Drought Tolerant Species 
Discussion I justification if 4.3.7 not implemented: 

the project does not proposes green roofs. 

4.3.8 Harvest and Use Precipitation 
Discussion I justification if 4.3.8 not implemented: 

Harvesting was not feasible 

8-1 

8-2 

Are rain barrels implemented in accordance with design 
criteria in 4.3.8 Fact Sheet? If yes, are they shown on the 
site map? 
Is the rain barrel credit volume calculated using Appendix 
B.2.2.2 and 4.3.8 Fact Sheet in Appendix E? 
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0Yes □No (Z]NIA 

0 Yes 0No (Z]NIA 

[Z] Yes 0 No □NIA 

(Z] Yes 0 No □NIA 

[Z] Yes 0 No □ NIA 

□Yes (Z]No □NIA 

0 Yes (Z] No □ NIA 

0 Yes (Z] No □NIA 
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Insert Site Map with all site design BMPs identified: 
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PDP 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. 

The project must meet po l lutant control and hydromodifi cation  contro l  
requ i rements. The City Stormwater Design Manual out l ines steps i n  selecting 
structura l  BMPs. Harvest and use is considered first. As d iscussed in the feasib i l ity 
ana lysis, harvest and use is not feas ib le for the site because the demand compared 
to the design capture vol ume does not meet the requ i rements. 
I nfi ltrat ion is considered next. Based on the exist ing soi l  "D" the property offers no 
opportun ity for infi ltration .  Therefore, B iorfi ltration basins(BF-1 ) were selected to 
meet both the pol lutant and hydromod control requ i rements. The b iofi ltration 
basi ns conta i n  overflow catch basins set at 1 2  i nches above the basi n floor to 
convey the flow rates i n  excess of the water qual ity flows. To reduce the imperious 
area we selected to use permeable pavement on the driveway. 

(Continue on page 2 as necessary.) 
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(Continued from page 1) 
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Structural BMP ID No. P.0.C. 1 
Construction Plan Sheet No. Site Development - sheet 3 
Type of Structural BMP: 
□Retention by harvest and use (e.g. HU-1, cistern) 
□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) 
0Biofiltration (BF-1) 
OFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements {provide 

BMP type/description in discussion section below) 
0Flow-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) 

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

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

Purpose: 
D Pollutant control only 
O Hydromodification control only 
□combined pollutant control and hydromodification control 
D Pre-treatment/fore bay for another structural BMP 
Oother (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? 

Arc Construction& Engineering I nc. 
Sergio Sa l i nas 
1 0948 E lderwood Lane CA 921 31 

Robert D. Barczewski 

Robert D. Barczewski 

Private Funds 
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Structura l BMP I D  No. P.O.C. 1 
Construction Plan Sheet No.  Site Development - sheet 3 
D iscussion (as needed; must i nc lude worksheets showing BMP sizing calcu lations i n  the SWQMPs): 
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Structural BMP I D  No. P.0.C. -2 
Construction Plan Sheet No. S ite Development - sheet 3 
Type of Structura l BMP: 
□Retention by harvest and use (e.g. HU- 1 ,  cistern) 
ORetention by infiltration basin ( INF-1 ) 
□Retention by bioretention ( INF-2) 
□Retention by permeable pavement ( INF-3) 
□Partia l  retention by b iofi ltration with partial retention (PR-1 ) 
[Z]Biofiltration (BF-1 )  
OFlow-thru treatment control with prior lawful approval to meet earl ier PDP requirements (provide 

BMP type/description in d iscussion section below) 
OFlow-thru treatment control inc luded as pre-treatment/forebay for an onsite retention or 

b iofi ltration BMP (provide BMP type/description and ind icate which onsite retention or  
b iofi ltration BMP i t  serves i n  d iscussion section below) 

O Flow-thru treatment control with a lternative compl iance (provide BMP type/description in 
d iscussion section below) 

□Detention pond or vau lt for hydromodification management 
OOther (describe in d iscussion section below) 

Purpose: 
□ Pol lutant control only 
O Hydromodifi cation control only 
@Combined pol lutant control and hydromodification control 
O Pre-treatment/forebay for another structura l BMP 
O0ther (describe in d iscussion section below) 
Who wil l  certify construction of this BMP? 
Provide name and contact i nformation for the 
party responsible to sign BMP verification form 
DS-563 

Who wi l l  be the final owner of this BMP? 

Who wi l l  mainta in this BMP into perpetu ity? 

What is the funding mechanism for 
maintenance? 

Arc Construction& Engineering I nc. 
Sergio Sal inas 
1 0948 E lderwood Lane CA 921 31 

Robert D. Barczewski 

Robert D. Barczewski 

Private Funds 
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Structural BMP ID No. P.O.C. -2 
Construction Plan Sheet No. Site Deve lopment - sheet 3 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 
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Structura l BMP ID No. P.O.( -3 
Construction Plan Sheet No. Site Development- sheet-3 
Type of Structura l BMP: 
□Retention by harvest and use (e.g. HU-1 , cistern) □Retention by i nfiltration basin (INF-1 ) 
□Retention by b ioretention (INF-2) 
□Retention by permeable pavement (INF-3) 
□Partial retention by biofiltration with partia l  retention (PR-1 ) 
0Biofiltration (BF-1 ) 
OFlow-thru treatment control with prior lawful approval to meet earl ier PDP requ irements (provide 

BMP type/description in d iscussion section below) 
0Flow-thru treatment control inc luded 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 d iscussion section below) 

0 Flow-thru treatment control with a lternative compl iance (provide BMP type/description in 
d iscussion section  below) 

□Detention pond or vau lt for hyd romodification management 
OOther (describe in d iscussion section below) 

Purpose: 
D Pol lutant control on ly 
OHydromod ification control on ly 
□combined pol lutant control and hydromodification control 
D Pre-treatment/forebay for another structura l BMP 
00ther (describe i n  d iscussion section below) 
Who wi l l  certify construction of this BMP? 
Provide name and contact i nformation for the 
party responsible to sign BMP verification form 
DS-563 

Who wi l l  be the fina l  owner of this BMP? 

Who wi l l  mainta in  this BMP i nto perpetuity? 

What is the funding mechan ism for 
maintenance? 

Arc Construction& Engineering I nc. 
Sergio Sal i nas 
1 0948 Elderwood Lane CA 921 31 

Robert D.  Barczewski 

Robert D. Barczewski 

Private funds 
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Structural BMP I D  No. P.O.C -3 
Construction Plan Sheet No. Site Development- sheet-3 
D iscussion (as needed; must i nc lude worksheets showing BMP sizing calculations i n  the SWQMPs): 
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Lot 31 Rancho Del Sol 

Structural BMP ID No. 
Construction Plan Sheet No. 
Type of Structural BMP: 
□Retention by harvest and use (e.g. HU-1, cistern) 
□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) 
O Biofiltration (BF-1) 
OFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
OFlow-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) 

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

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

Purpose: 
O Pollutant control only 
O Hydromodification control only 
□combined pollutant control and hydromodification control 
OPre-treatment/forebay for another structural BMP 
O 0ther (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? 

Arc Construction& Engineering I nc. 
Sergio Salinas 
1 0948 Elderwood Lane CA 921 31  
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Lot 31 Rancho Del Sol 

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

39 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

Structural BMP Summary Information 

Structural BMP ID No. 
Construction Plan Sheet No. 
Type of Structural BMP: 
□Retention by harvest and use (e.g. HU-1, cistern) □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) 
OBiofiltration (BF-1) 
OFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
OFlow-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) 

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

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

Purpose: 
□Pollutant control only 
O Hydromodification control only 
□combined pollutant control and hydromodification control 
OPre-treatment/forebay for another structural BMP 
O 0ther (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the Arc Con5truction& Engineering Inc.  

party responsible to sign BMP verification form Sergio Sa l i nas 

DS-563 1 0948 E lderwood Lane CA 921 31  

Who will be the final owner of  this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 

40 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

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

41 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

Structura l BMP ID  No. 
Construction Plan Sheet No. 
Type of Structura l BMP: 
□Retention by harvest and use (e.g. HU-1 , cistern) □Retention by infiltration basin ( INF-1 ) 
□Retention by bioretention ( INF-2) 
□Retention by permeable pavement ( INF-3) 
□Partia l  retention by biofiltration with partia l  retention (PR-1 ) 
0Biofiltration (BF-1 )  
0Flow-thru treatment control with prior lawful approval to meet earl ier PDP requ irements (provide 

BMP type/description in d iscussion section below) 
0Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indi cate which onsite retention or  
b iofi ltration BMP i t  serves in d iscussion section below) 

0 Flow-thru treatment control with a lternative compliance (provide BMP type/description in 
d iscussion section below) 

□Detention pond or vau lt for hydromodification management 
OOther (describe in d iscussion section below) 

Purpose: 
□ Pol lutant control only 
D Hydromodification control only 
□combined pol lutant control and hydromodification control 
O Pre-treatment/forebay for another structural BMP 
Oother (describe in d iscussion section below) 
Who wi l l  certify construction of this BMP? 
Provide name and contact i nformation for the Arc ConStruction& Engineering I nc. 

party responsible to sign BMP verification form Sergio Sa l i nas 
DS-563 1 0948 Elderwood Lane CA 921 31 

Who wi l l  be the final owner of this BMP? 

Who wi l l  maintai n  this BMP into perpetuity? 

What is the funding mechan ism for 
maintenance? 

42 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

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

43 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

Structural BMP ID No. 
Construction Plan Sheet No. 
Type of Structural BMP: 
□Retention by harvest and use (e.g. HU-1, cistern) 
□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) 
0Biofiltration (BF-1) 
O Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
0Flow-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) 

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

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

Purpose: 
□Pollutant control only 
O Hydromodification control only 
□combined pollutant control and hydromodification control 
OPre-treatment/forebay for another structural BMP 
00ther (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? 

44 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

Structural BMP ID No. 

Construction Plan Sheet No. 

Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 

45 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

Structural BMP ID No. 
Construction Plan Sheet No. 
Type of Structural BMP: 
□Retention by harvest and use (e.g. HU-1, cistern) 
□Retention by infiltration basin (IN F-1) 
□Retention by bioretention ( INF-2) 
□Retention by permeable pavement ( INF-3) 
□Partial retention by biofiltration with partial retention (PR-1) 
0Biofiltration (BF-1) 
OFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
0 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) 

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

□Detention pond or vault for hydromodification management 
OOther (describe in discussion section below) 

Purpose: 
□Pollutant control only 
D Hydromodification control only 
□combined pollutant control and hydromodification control 
D Pre-treatment/forebay for another structural BMP 
O 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? 

46 The City of San Diego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

Structural BMP I D  No. 
Construction Plan Sheet No. 
D iscussion (as needed; must i nc lude worksheets showing BMP sizing ca lcu lations i n  the SWQMPs): 
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Lot 31 Rancho Del Sol 

Structural BMP I D  No. 
Construction Plan Sheet No. 
Type of Structura l BMP: 
□Retention by harvest and use (e.g. HU-1 , cistern) 
□Retention by infiltration basin ( INF-1 ) 
□Retention by bioretention ( INF-2) 
□Retention by permeable pavement ( INF-3) 
□Partia l retention by biofiltration with partial retention (PR-1 ) 
0Biofiltration (BF-1 )  
OFlow-thru treatment control with prior lawful approval to meet earlier PDP requ irements (provide 

BMP type/description in d iscussion section below) 
0Flow-thru treatment control i nc luded as pre-treatment/forebay for an onsite retention or 

b iofiltration BMP (provide BMP type/description and ind icate which onsite retention or 
b iofi ltration BMP it serves in d iscussion section below) 

0 Flow-thru treatment control with a lternative compl iance (provide BMP type/description in 
d iscussion section below) 

□Detention pond or vau lt for hydromodifi cation management 
OOther (describe in d iscussion section below) 

Purpose: 
□ Pol lutant control only 
O Hydromodifi cation control only 
□combined pol lutant control and hydromodification control 
O Pre-treatment/forebay for another structural BMP 
OOther (describe in d iscussion section below) 
Who wi l l  certify construction of this BMP? 
Provide name and contact i nformation for the 
party responsible to sign BMP verification form 
DS-563 

Who wi l l  be the final owner of this BMP? 

Who wi l l  mainta in  this BMP into perpetu ity? 

What is the fund ing mechanism for 
ma intenance? 

48 The City of San D iego I Storm Water Standards 
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Lot 31 Rancho Del Sol 

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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Lot 31 Rancho Del Sol 

Structural B MP ID  No. 
Construction Plan Sheet No. 
D iscussion (as needed; must i nc lude worksheets showing B MP sizing calcu lations i n  the SWQ MPs): 

Note: If additional  copies of Form 1-6 are needed to l ist al l  BMPs, insert extra sheets in Attachment 1 
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Lot 31 Rancho Del Sol 
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Attachment 1 



Project Name: Lot 31 Rancho Del Sol 

ttac inent t 

Bae up For P Pollutant 

Control Ps 

This is the cover sheet for Attachment 1 .  
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Lot 31 Rancho Del Sol 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 
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Lot 31 Rancho Del Sol 
Indicate which Items are Included: 

Attachment 1a 

Attachment 1b 

Attachment 1c 

Attachment 1d 

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 
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. 
Infiltration Feasibility Information. 
Contents of Attachment 1d depend on the 
infiltration condition: 
• No Infiltration Condition: 

o Infiltration Feasibility Condition 
Letter (Note: must be stamped and 
signed by licensed geotechnical 
engineer) 

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

• Partial Infiltration Condition: 
o Infiltration Feasibility Condition 

Letter (Note: must be stamped and 
signed by licensed geotechnical 
engineer) 

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. 
Pollutant Control BMP Design 

Attachment 1e 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 

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

D Included 

[{] 
□ 

Included on DMA Exhibit in 
Attachment 1a 

Included as Attachment 1b, 
separate from DMA Exhibit 

Included 

Not included because the 
entire project will use 
infiltration BMPs 

f ✓ I Included 

□ 

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

I ✓ I Included 



Lot 31 Rancho Del Sol 

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

the DMA Exhibit: 

The DMA Exh ib it must identify: 

I✓ I Underlying hydro logic soi l  group 

I✓ I Approximate depth to groundwater 

D Existing natural hydrologic features (watercourses, seeps, spri ngs, wetlands) 

D Critica l coarse sed iment yie ld areas to be protected 

✓ Existing topography a nd impervious areas 

Existing and proposed s ite d ra inage network and connections to dra i nage offsite 

Proposed grad ing 

✓ Proposed impervious features 

I✓ I Proposed design features and surface treatments used to m in im ize 

imperviousness 

l✓ I Drainage management area (DMA) boundar ies, DMA ID  numbers, and DMA 

areas (square footage or  acreage), and DMA type ( i .e., dra i ns to BMP, self

reta in ing, or self-mitigating) 

D Potential po l lutant source areas and correspond i ng requ i red source controls 

(see Chapter 4, Append ix E. 1 ,  and Form I-3B) 

l✓ I Structura l BMPs ( identify location, type of BMP, size/deta i l ,  and inc lude cross

section) 

The City of San Diego I Storm Water Standards 
PDP SWQMP Template I January 2018 Edition 
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Soil Map-San Diego County Area, California 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

Area of Interest (AOI) 

Soils 

Soil Map Unit Polygons 

·"",; Soil Map Unit Lines 

Ci Soil Map Unit Points 

Special Point Features 

Blowout 

Borrow Pit 

Clay Spot 

Closed Depression 

Gravel Pit 

Gravelly Spot 

Landfill 

Lava Flow 

Marsh or swamp 

Mine or Quarry 

Miscellaneous Water 

Perennial Water 

Rock Outcrop 

Saline Spot 

Sandy Spot 

Severely Eroded Spot 

Sinkhole 

Slide or Slip 

jf!/ Sodic Spot 

Natural Resources 
Conservation Service 

Spoil Area 

Stony Spot 

Very Stony Spot 

Wet Spot 

Other 

� • Special Line Features 

Water Features 

Streams and Canals 

Transportation 

t-H Rails 

Interstate Highways 

US Routes 

Major Roads 

Local Roads 

Background 

Aerial Photography 

Web Soil Survey 
National Cooperative Soil Survey 

The soil surveys that comprise your AOI were mapped at 
1 :24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: San Diego County Area, California 
Survey Area Data: Version 13 ,  Sep 12 ,  201 8 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Nov 3, 2014- Jan 4 ,  
201 5 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 

5/26/2019 
Page 2 of 3 



Soil Map-San Diego County Area, California 

Map Un it legend 

Map Unit Symbol 

LeC2 

OhE 

Totals for Area of Interest 

Natural Resources 
Conservation Service 

Map Unit Name 

Las Flores loamy fine sand, 5 
to 9 percent slopes, eroded 

Olivenhain cobbly loam, 9 to 
30 percent slopes 

I Acres in AOI 

Web Soil Survey 
National Cooperative Soil Survey 

Percent of AOI 

0.0 

1 1 .6 

1 1 .6 

I 

I 
0.2% 

99.8% 

1 00.0% 

5/26/2019 
Page 3 of 3 



Map Unit Description: Olivenhain cobbly loam, 9 to 30 percent slopes---San Diego County 
Area, California 

San Diego County Area, Cal ifornia 

OhE-Olivenhain cobbly loam, 9 to 30 percent slopes 

Natural Resources 
Conservation Service 

Map Unit Setting 
National map unit symbol: hbfc 
Elevation: 1 00 to 600 feet 
Mean annual precipitation: 1 4  inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 290 to 330 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Olivenhain and similar soils: 85 percent 
Minor components: 1 0  percent 
Estimates are based on observations, descriptions, and transects of 

the mapunit. 

Description of Olivenhain 

Setting 
Landform: Marine terraces 
Landform position (three-dimensional): Riser 
Down-slope shape: Concave 
Across-slope shape: Concave 
Parent material: Gravelly al luvium derived from mixed sources 

Typical profile 
H1 - 0 to 10 inches: cobbly loam 
H2 - 10 to 27 inches: very cobbly clay, very cobbly clay loam 
H2 - 10 to 27 inches: cobbly loam, cobbly clay loam 
H3 - 27 to 45 inches: 
H3 - 27 to 45 inches: 

Properties and qual ities 
Slope: 9 to 30 percent 
Depth to restrictive feature: About 1 0  inches to abrupt textural 

change 
Natural drainage class: Well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Very 

low to moderately low (0.00 to 0.06 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water storage in profile: Very low (about 1 .3 inches) 

Interpretive groups 
Land capability classification (irrigated): 6e 
Land capability classification (nonirrigated): 6e 
Hydrologic Soil Group: D 
Ecological site: CLAYPAN ( 1 975) (R01 9XD061 CA) 

Web Soil Survey 
National Cooperative Soil Survey 

5/26/201 9 
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Map Unit Description: Olivenhain cobbly loam, 9 to 30 percent slopes---San Diego County 
Area, California 

Hydric soil rating: No 

Minor Components 

Diablo 
Percent of map unit: 4 percent 
Hydric soil rating: No 

Linne 
Percent of map unit: 2 percent 
Hydric soil rating: No 

Unnamed, ponded 
Percent of map unit: 2 percent 
Landform: Depressions 
Hydric soil rating: Yes 

Huerhuero 
Percent of map unit: 2 percent 
Hydric soil rating: No 

Data Source Information 

Soil Survey Area: San Diego County Area, California 
Survey Area Data: Version 1 3, Sep 1 2, 201 8  

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

5/26/201 9  
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Soil Map-San Diego County Area, California 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

Soils 

Area of Interest (AOI) 

Soil Map Unit Polygons 

Soil Map Unit Lines 

II Soil Map Unit Points 

Special Point Features 

Natural Resources 
Conservation Service 

Blowout 

Borrow Pit 

Clay Spot 

Closed Depression 

Gravel Pit 

Gravelly Spot 

Landfill 

Lava Flow 

Marsh or swamp 

Mine or Quarry 

Miscellaneous Water 

Perennial Water 

Rock Outcrop 

Saline Spot 

Sandy Spot 

Severely Eroded Spot 

Sinkhole 

Slide or Slip 

Sodic Spot 

Spoil Area 

Stony Spot 

Very Stony Spot 

Wet Spot 

Other 

,. fi Special Line Features 

Water Features 

Streams and Canals 

Transportation 

-1--H Rails 

Interstate Highways 

US Routes 

Major Roads 

Local Roads 

Background 

Aerial Photography 

Web Soil Survey 
National Cooperative Soil Survey 

The soil surveys that comprise your AOI were mapped at 
1 :24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: San Diego County Area, California 
Survey Area Data: Version 1 3, Sep 12, 2018 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Nov 3, 2014-Jan 4, 
201 5  

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Soil Map-San Diego County Area, California 

Map Unit Legend 

Map Unit Symbol 

LeC2 

OhE 

Totals for Area of Interest 

Natural Resources 
Conservation Service 

Map Unit Name Acres ln AOI 

Las Flores loamy fine sand, 5 
to 9 percent slopes, eroded 

Olivenhain cobbly loam, 9 to 

i 30 percent slopes 

i 

Web Soil Survey 
National Cooperative Soil Survey 

Percent of AOI 

0.0 

1 1 .6 

11.6 

0.2% 

99.8% 

100.0% 
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1. Is there a demand for harvested water (check all that apply) at the project site that is 
reliably present during the wet season? 
[Z]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] 
This project is a single residential house- per B.3. -1 (9.3 gal per person X 4 persons 
=37.2gal/cubic feet 

3. Calculate the DCV using worksheet B-2.1. 
DCV = 1454 ( cubic feet) 
[Provide a summary of calculations here] 

o .25x 1454= 363.5 

3a. Is the 36-hour 
demand greater than or 
equal to the DCV? D'-0, t [l]No � 

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. 

3b. Is the 36-hour demand greater 
than o.25DCV but less than the full 
DCV? 
0Yes t[ZI No � 

,ii 
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 drainin in Ion er than 36 hours. 

Is harvest and use feasible based on further evaluation? 
D Yes, refer to Appendix E to select and size harvest and use BMPs. 
D No select alternate BMPs. 

The City of San Diego I Storm Water Standards 

Worksheet B .3-1 : Form 1-7 I January 201 8 Edition 

3c. Is the 36-
hour demand 
less than 
o.25DCV? 

IZI Yi 
Harvest and 
use is 
considered to 
be infeasible. 



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

Table B.3-2. Planning Level Plant Factor Recommendations 

Special Landscape Area 1 .0 

HA = Hydrozone Area (sq-ft); A section or zone of the landscaped area having plants with 

similar water needs. 

:E(PF x HA) = The sum of PF x HA for each individual Hydrozone (accounts for different 

landscaping zones). 

IE = Irrigation Efficiency (assume 90 percent for demand calculations) 

SLA = Special Landscape Area (sq-ft); Areas used for active and passive recreation areas, 

areas solely dedicated to the production of fruits and vegetables, and areas irrigated ,vith 

reclaimed water. 

In this equation, the coefficient (0.015) accounts for unit conversions and shut down of irrigation 

during and for the three days following a significant precipitation event: 

0.015 = (1 mo./30 days) X(1 ft./12 in) X (7.48 gal/ cu-ft.)X (approximately 7 out of 10  days 

,vith irrigation demand from October through April) 

B.3.2.2.2 Planning Level I rrigation Demands 

To simplify the planning process, the method described above has been used to develop daily average 
wet season demands for a one-acre irrigated area based on the plant/landscape type. These demand 

estimates can be used to calculate the drawdown of harvest and use systems for the purpose of LID 

BMP sizing calculations. 

Table B.3-3. Planning Level Irrigation Demand by Plant Factor and Landscape Type 

Special Landscape Area 2,640 

B-15 February 2016 



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

Table B.3-1. Toilet and Urinal Water Usage per Resident or Employee 

1 - Based on American Waterworks Association Research Foundation,1999. Residential End Uses of Water. Denver, CO: A \Xl\v'ARF 
2 - Based on use of 3.45 gallons per flush and average number of per employee flushes per subsector, Table D-1 for MWD (Pacific 

Institute, 2003) 
3 - Based on use of 1 .6 gallons per flush, Table D-4 and average number of per employee flushes per subsecror, Appendix D (Pacific 

Institute, 2003) 
4 - Multiplied by the demand for toilet and urinal flushing for the project to account for visitors. Based on proportion of annual use 

allocated to visitors and others (includes students for schools; about 5 students per employee) for each subsector in Table D-1 and D-

4 (Pacific Institute, 2003) 

5 - Accounts for requirements to use ultra-low flush toilets in new development projects; assumed that rcquin.'ffients will reduce toilet 

and urinal flushing d<.-mand by half on average compared to literature estimates. Ultra-low flush toilets arc required in all new 
construction in California as of January 1, 1 992. Ultra-low flush toilets must use no more than 1.6 gallons per flush and Ultra low 

flush urinals must use no more than 1 gallon per flush. Note: If zero flush urinals arc being used, adjust accordingly. 

B.3.2.2 General Requirements for Irrigation Demand Calculations 

The follm.ving guidelines should be followed for computing harvested water demand from landscape 

irrigation: 

o If reclaimed water is planned for use for landscape irrigation, then the demand for harvested 
storm water should be reduced by the amount of reclaimed water that is available during the 

wet season. 
• Irrigation rates should be based on the irrigation demand exerted by the types of landscaping 

that are proposed for the project, ·with consideration for water conservation requirements. 

o Irrigation rates should be estimated to reflect the average wet season rates ( defined as October 
through April) accounting for the effect of storm events in offsetting harvested water demand. 
In the absence of a detailed demand study, it should be assumed that irrigation demand is not 

present during days ·with greater than 0.1 inches of rain and the subsequent 3-day period. Tbis 
irrigation shutdown period is consistent with standard practice in land application of 
wastewater and is applicable to storm water to prevent irrigation from resulting in dry weather 

B-13 February 2016 



eotechnica l Expl rati n, In  • 
SOIL AND FOUNDATION ENGlNEER!NG • GROUNDWATER • ENGINEERING GEOLOGY 

28 June 2021 

Barczewski Fami ly Trust 
4208 Lakeway Bouleva rd 
Lakeway, TX 78734 
Attn : M r. Robert D. Barczewski, Trustee 

Subject : Infi ltration Feasibi l ity Conditions 
Lot 3 1 ,  Rancho del  Sol 
APN 305-060- 18-00 
San Diego, Ca l ifornia 

Dear Mr. Barczewski : 

lob No. 19-12420 

As requ ired by the City, we are provid ing this l etter regard ing infiltration feasib i l ity 
cond itions at the subject s ite. We previously performed a prel im inary geotechnica l  
investigation for the  project, the  results of  wh ich  were presented in our report dated 
October 16, 20 19 .  

Based on the results of  our  investigation, the  s ite is underla in at  sha l low depth by 
the Friars Formation consisting of  very dense si lty and clayey sands and very stiff to 
hard sandy clays. The upper weathered portion of the Friars Formation consists of 
very dense clayey san d  and very stiff sandy clays that possess a h igh  to very h igh  
potential for expansion . The mapped materia ls at  the site are assigned to hydrologic 
soil Group D, which ind icates a very low potential for infi ltration . In addition to the 
preced ing,  the proposed grading  at the site wi l l  resu lt in fi l ls up to a bout 1 1  feet deep 
a nd the p roject is bounded on the southeast by existing residences at a lower 
elevation.  

Based on the preced ing it is our opinion that any attempted infi ltration within the 
project l im its wou ld  result in the d evelopment of a perched water table on the contact 
with the very dense formational materia ls and resu lt in  unmitigateable geotechn ica l 
hazards includ ing potential post construction d ifferential settlement of a ny fi l l  soi ls  
includ ing the exist ing residences to the southeast, water introduced into uti l ity 
trenches that cou ld result in settlement of trench backfi l ls  and damage to the uti l ities, 
and damaging expansion in the more clayey materia ls at the s ite. 

7420 TRADE STREET• SAN DIEGO, CA. 92121 • (858) 549-7222 • FAX: (858) 549-1604 • EMAIL: geotech@gei-sd.com 



Lot 3 1  Ra ncho Del  Sol 
San Diego, Ca l iforn ia  

Job No.  19- 12420 
Page 2 

Based on the preced ing, it is our  opin ion that the site conditions a re not su itable for 
fu l l  o r  partia l  i nfi ltration .  

If  you have any questions regard ing th is  matter, please do not  hesitate to contact 
our  office . Reference to our  Job No. 19- 1 2420 wi l l  he lp to expedite a response to 
you r  inqu iries. 

Respectfu l ly submitted, 

GEOTECH NICAL EXPLORATION, INC. 

Wm. D. Hespeler, G . E. 396 
Sen ior Geotechn ical Engineer 



Rancho Sol Lot 31 Job No. 1 9-1 2420 

Worksheet C.4-1 : Categorization of Infiltration Feasibility Condition Based on Geotechnical Conditions9 

Part 1 - Ful l  Infiltration Feasibility Screening Criteria 

D MA(s) Being Analyzed: Project Phase: 

All 

Criteria 1: Infiltration Rate Screening 

1A 

lB 

lC 

1D 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data11? 

□ Yes; the DMA may feasibly support full infiltration. Answer "Yes" to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

□ No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

00 No; the mapped soil types are C, D, or "urban/unclassified,, and is corroborated by 
available site soil data. Answer "No,, to Criteria 1 Result. 

□ No; the mapped soil types are C, D, or "urban/unclassified,, but is not corroborated by 
available site soil data (continue to Step 1B). 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
□ Yes; Continue to Step 1C. 

□ No; Skip to Step 1D. 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
□ Yes; the DMA may feasibly support full infiltration. Answer "Yes )) to Criteria 1 Result. 

□ No; full infiltration is not required. Answer "No,, to Criteria 1 Result. 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 
□ Yes; continue to Step lE. 
□ No; select an appropriate infiltration testing method. 

9 Note that it is not required to investigate each and every criterion in the worksheet, a single "no,, 
answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
1 1  Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 

C-1 6 The City of San Diego I Storm Water Standards I October 201 8  Edition 
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lE 

IF 

1G 

Criteria 1 
Result 

Rancho Del Lot 31 No. 1 9-1 2420 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 
□ Yes; continue to Step 1F. 
□ No; conduct appropriate number of tests. 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 
□ Yes;  continue to Step 1G. 
□ No; select appropriate factor of safety. 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 
□ Yes;  answer "Yes" to Criteria 1 Result. 
□ No; answer "No" to Criteria 1 Result. 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

□ Yes ;  the DMA may feasibly support full infiltration. Continue to Criteria 2. 

IRI No; full infiltration is not required. Skip to Part 1 Result. 

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5. Documentation should 
be included in project geotechnical report. 

C-1 7  The City of San Diego I Storm Water Standards I October 201 8  Edition 
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Rancho Lot 31  Job No. 

·· . 

Criteria 2: Geologic/Geotechnical Screening 

If all questions in Step 2A are answered "Yes, "  continue to Step 2B. 

For any "No" answer in Step 2A answer "No" to Criteria 2, and submit an " Infiltration 
Feasibility Condition Letter" that meets the requirements in Appendix C.1.1. The 

2A geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

2A-1 Can the proposed full infiltration BMP(s) avoid areas with existing fill □ Yes □ No materials greater than 5 feet thick below the infiltrating surface? 

2A-2 Can the proposed full infiltration BMP(s) avoid placement within 10 □ Yes □ No feet of existing underground utilities, structures, or retaining walls? 

Can the proposed full infiltration BMP(s) avoid placement within 50 
2A-3 feet of a natural slope (>25°/o) or within a distance of 1.5H from fill □ Yes □ No 

slopes where H is the height of the fill slope? 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 

2B If all questions in Step 2B are answered "Yes, n then answer "Yes'' to Criteria 2 Result. 
If there are "No" answers continue to Step 2c. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
2B-1 

approved ASTM standard due to a proposed full infiltration BMP. 
□ Yes □ No Can full infiltration BMPs be proposed within the DMA without 

increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 

2B-2 infiltration BMPs. □ Yes □ No 
Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

C-1 8 The City of San Diego I Storm Water Standards I October 201 8  Edition 
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2B-3 

2B-4 

2B-5 

2B-6 

Rancho Del Sol  Lot 31 Job No.  1 9-1 2420 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego1s Guidelines for Geotechnical Reports (2011 or most recent 
edition). Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities. 
Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego1s Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 
Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 
Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report. 
Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

C-19  The City of  San Diego I Storm Water Standards I October 2018 Edition 
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□ Yes □ No 

□ Yes □ No 

□ Yes □ No 

□ Yes □ No 



2C 

Criteria 2 
Result 

Rancho Sol 31 Job 1 9-1 2420 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered "Yes," then answer "Yes" 
to Criteria 2 Result. 
If the question in Step 2C is answered "No," then answer "No" to 
Criteria 2 Result. 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

Part 1 Result - Ful l  Infi ltration Geotechnica l  Screening 12  

□ Yes □ No 

□ Yes □ No 

Resu lt 

If answers to both Criteria 1 and Criteria 2 are "Yes" ,  a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only. 

o Full infiltration Condition 

If either answer to Criteria 1 or Criteria 2 is "No" , a full infiltration 
design is not required. 

Iii Complete Part 2 

1 2  To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Rancho Del Sol Lot 31 Job No. 1 9-1 2420 

ter i1'V2 

Part 2 - Partial vs. No Infiltration Feasibility Screening Criteria 

D MA(s) Being Analyzed: Project Phase: 

All Planning and Design 

Criteria 3 :  Infiltration Rate Screening 

3A 

Criteria 3 
Result 

NRCS Type C, D, or "urban/unclassified": Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type c, D, or 
"urban/unclassified" and corroborated by available site soil data? 

D Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer "Yes" to Criteria 3 Result. 

D Yes ;  the site is mapped as D soils or "urban/unclassified" and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer "Yes" to Criteria 3 
Result. 

D No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B. 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr? 

D Yes ;  the site may support partial infiltration. Answer "Yes" to Criteria 3 Result. 
D No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer "No" to Criteria 3 Result. 

Is the estimated reliable infiltration rate (i.e. ,  average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 
within each DMA where runoff can reasonably be routed to a BMP? 

D Yes ;  Continue to Criteria 4. 
IBl No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate). 

Based on review of our ' 'Report of Preliminary Gaotechnical I nvestigation" for the subject site. review of the geologic 
map for ihe a rea of the subject site, and review of the USDA Web Soi l  Survey, as well as our past experience with 
materials similar to those encountered at the site, it is our professional opinion that the Friars formational materials 
underlying the sitw at shallow depth do not a l low for the design of full or partial storm water infiltration BMPs and 
infiltration is not considered feasible o n  the subject site. 
lease refer to our "Report of Prel iminary Geotechnical I nvestigation" dated October 1 6, 201 9. 
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Rancho Sol Lot Job No. 1 

.. 

Criteria 4: Geologic/Geotechnical Screening 

If all questions in Step 4A are answered "Yes, 1 1  continue to Step 2B. 

For any "Non answer in Step 4A answer "No" to Criteria 4 Result, and submit an "Infiltration 
4A Feasibility Condition Letter" that meets the requirements in Appendix C.1.1. The 

geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

4A-1 Can the proposed partial infiltration BMP(s) avoid areas with existing □ Yes □ No fill materials greater than 5 feet thick? 

Can the proposed partial infiltration BMP(s) avoid placement within 
4A-2 10 feet of existing underground utilities, structures, or retaining □ Yes [jg No 

walls? 

Can the proposed partial infiltration BMP(s) avoid placement within 
4A-3 50 feet of a natural slope (>25%) or within a distance of 1.5H from fill □ Yes l]l No 

slopes where H is the height of the fill slope? 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 

4B If all questions in Step 4B are answered "Yes, "  then answer "Yes )) to Criteria 4 Result. 
If there are any "No )) answers continue to Step 4c. 

Hydroconsolidation. Analyze hydroconsolidation potential per 
4B-1 approved ASTM standard due to a proposed full infiltration BMP. □ Yes □ No 

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 

4B-2 full infiltration BMPs. □ Yes □ No 
Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 
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4B-3 

4B-4 

4B-5 

4B-6 

4C 

Rancho Sol 31 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6 .4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011). 
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities. 
Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's  Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 
Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 
Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

Setbacks. Establish setbacks from underground utilities ,  structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report. 
Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 
Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered "Yes," then answer 
"Yes" to Criteria 4 Result. 
If the question in Step 4c is answered "No," then answer "No" to 
Criteria 4 Result. 
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□ Yes □ No 

□ Yes □ No 

□ Yes □ No 
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Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

Summarize findings and basis; provide references to related reports or exhibits. 

□ Yes 

Based on review of our "Report of Pre l iminary Geotechnical l nvesiigation" for the subject site, review of the geologic 
map for the area of the subject site, and review of the USDA Web Soil S u rvey, as well as  our past experience with 
materials similar to those encountered at the site, i t  is our p rofessiona l  opinion that the Friars formalional materials 
underlying the sitw at shal low depth do not a l low for the design of fu l i  o r  partial storm water infiltration BMPs and 
infiltration is not considered feasible on the subject site. 
lease refer to our "Report of Prel iminary Geotechnical I nvestigation" dated October 16, 2019 .  

Part 2 - Partial Infiltration Geotechnical Screening Result13 Result 

[g] No 

If answers to both Criteria 3 and Criteria 4 are "Yes" ,  a partial infiltration 
design is potentially feasible based on geotechnical conditions only. 

If answers to either Criteria 3 or Criteria 4 is "No" ,  then infiltration of any 
volume is considered to be infeasible within the site. 

D Partial Infiltration 
Condition 

[g] No Infiltration 
Condition 

13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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The City of 
� Project Name 

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

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

B.MP parameters 
5 Surface ponding [6 inch minimum, 1 2  inch maximum] 

6 Media thickness [1 8 inches minimum], also add mulch layer and washed ASTM 33 fine 
aggregate sand thickness to this line for sizing calculations 

7 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 

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

9 Freely drained pore storage of the media 

1 O 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 

,,filtration into the soil and flow rate through the outlet structure) which will be less than 5 
in/hr.) 

Bas�line .�alc�latiot1s-· 
12 Allowable routing t ime for sizing 
13 Depth filtered during storm [ Line 1 1  x Line 1 2] 

Depth of Detention Storage 
1 4  

[Line 5 + (Line 6 x Line 9 )  + (Line 7 x Line 1 0) + (Line 8 x Line 1 O)] 
1 5  Total Depth Treated [Line 1 3  + Line 1 4] 

Opfiol'l 1 �Bio.filtEi1 ,5 times the DCV 
1 6  Required biofiltered volume [1 .5 x Line 4] 
1 7  Required Footprint [Line 1 6/ Line 1 5] x 1 2  
Qptiqn2 .�:Stpfe 0/1'5 of re,maining ,OCVjn pores and ponding 
1 8  Required Storage (surface + pores) Volume [0.75 x Line 4] 
1 9  Required Footprint [Line 1 8/ Line 1 4] x 1 2  

20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 
from Line 1 1  in Worksheet B.5-4) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 
22 Footprint of the BMP = Maximum(Minimum(Line 1 7, Line 1 9) ,  Line 2 1 )  
2 3  Provided B M P  Footprint 

6 
6 

1 0.8 

1 6.8 

1 656 
1 1 83 

828 
920 

24 Is Line 23 ;;: Line 22? Yes, Performance Standard is Met 

4/20/2020 

hours 
inches 

inches 

inches 

cu. ft. 
sq. ft. 

cu. ft. 
sq. ft. 

sq. ft. 
sq. ft. 
sq. ft. 

Version 1.0 - J une 2017 



Storm Water Pollutant Control Hydrologic Calculations a nd Sizing Methods 
I DMA-1 

Worksheet B .2 .1 .  DCV 
BMP #A I 

Design Capture Volume Worksheet B-2 .1  
1 85th Percentile 24-hr storm depth from Figure B .1-1 d= 0.63 inches 
2 Area Tributary to BMP(s) A= 0.84 acres 
3 Area weighted runoff factor (estimate using Appendix B .1 .1  and B.2 .1)  C= 0.65 u nitless 
4 Street tress volume reduction TCV= 0 cubic-feet 
5 Rain barrels volume reduction RCV= 0 cubic-feet 
6 Calculate DCV = (3630 x C x d x A) - TCV - RCV DCV= 1248.647 cubic-feet 

I 



Area Weighted Runoff Factor (C) 
Surface Type Area - A (sf) C - Factor C X A  Weighted C - Factor 
Concrete/ Asp ha It 13900 0.9 12510 

Roof 8400 0.9 7560 

Roof 0 0.9 0 

Roof 0 0.9 0 

Landscape 8400 0 .1 840 

Landscape 1657 0 .1  165.7 

Total 32357 21075.7 

C-Factor= 0.65 



The City of 
Project Name 

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

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

BMP f:laraniett)rs 

5 Surface ponding [6 inch minimum, 1 2  inch maximum] 

6 Media thickness [1 8 inches minimum] ,  also add mulch layer and washed ASTM 33 fine 
aggregate sand thickness to this l ine for sizing calculations 

7 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 

8 Aggregate storage below underdrain invert (3 inches minimum) - use O inches 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 

1 O Porosity of aggregate storage 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 
1 . control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

,,filtration into the soil and flow rate through the outlet structure) which will be less than 5 
' in/hr.) 

12 Allowable routing time for sizing 
13 Depth filtered during storm [ Line 1 1  x Line 1 2] 

Depth of Detention Storage 
1 4  

[Line 5 + (Line 6 x Line 9 )  + (Line 7 x Line 1 0) + (Line 8 x Line 1 O)] 
1 5  Total Depth Treated [Line 1 3  + Line 1 4] 

1 6  Required biofiltered volume [1 .5 x Line 4] 
1 7  Required Footprint [Line 1 6/ Line 1 5] x 1 2  

Opti()n 2 � Stpre:OJ� oftemaining DCVhi. pores and ponding 
1 8  Required Storage (surface + pores) Volume [0.75 x Line 4] 
1 9  Required Footprint [Line 1 8/ Line 1 4] x 1 2  

20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 
from Line 1 1  in Worksheet B.5-4) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 
22 Footprint of the BMP = Maximum(Minimum(Line 1 7, Line 1 9) ,  Line 2 1 )  
23 Provided BMP Footprint 

6 
6 

1 0.8 

1 6.8 

299 
214  

1 50 
1 66 

24 Is Line 23 ::: Line 22? Yes, Performance Standard is Met 

4/20/2020 

hours 
inches 

inches 

inches 

cu. ft. 
sq. ft. 

cu. ft. 
sq. ft. 

sq. ft. 
sq. ft. 
sq. ft. 

Version 1.0 - June 2017 



Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 
DMA-2 

Worksheet B.2.1 .  DCV 
B MP #A 

Design Capture Volume Worksheet B-2.1 
1 85th Percentile 24-hr storm depth from Figure B.1-1 d= 0.63 inches 
2 Area Tributary to BMP(s) A= 0.2 acres 
3 Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1) C= 0.45 unitless 
4 Street tress volume reduction TCV= 0 cubic-feet 
5 Rain barrels volume reduction RCV= 0 cubic-feet 
6 Calculate DCV = (3630 x C x d x A) - TCV - RCV DCV= 205.821 cubic-feet 

I 



Area Weighted Runoff Factor (C) 
Surface Type Area - A  (sf) C - Factor C X A  Weighted C - Factor 
Concrete/ Asphalt 0 0.9 0 

Roof 3681 0.9 3312.9 

Roof 0 0.9 0 

Roof 0 0.9 0 

Landscape 3681 0.1 368 .1  

Landscape 1078 0 .1  107.8 

Total 8440 3788.8 

C-Factor= 0.45 



Lot 31 Rancho Del Sol 

1 

Impervious DMA Unique I Area Area % Imp HSG Identifier (acres) (acres) 

DMA-1 I 0.84 o.51 AC 61% D 

DMA-2 I 0.20 o.085AC 42.5% D 

Total DMA Total 
No. of DMAs I Area Impervious % Imp Area (acres) (acres) 

2 1 1.04 AC 1 ,595 57% 

Area 
Weighted 

Runoff 
Coefficient --

0.65 

0.45 

Area 
Weighted 

Runoff 
Coefficient 

0.55 

DCV 
(cubic 
feet) I Treated By (BMP I Pollutant Control I Drains to 

ID) Type (POC ID) 

1248.64 BASIN-1 BIO FILTRATION POC-1 

205.82 BASIN-2 BIO FILTRATION POC-2 

Total DCV 

1 
(cubic Total Area 

I I No. of 
Treated (acres) POCs feet) 

1454.46 1.04 AC I 1 2  

Wb.ele: 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 

The City of San Diego I Storm Water Standards S 
Worksheet 8-1 I January 2018 Edition 
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Attachment 2 



Project Name: Lot 31 Rancho Del Sol 

ttac 
ac up for P 

m.ent 2 

ydrotnodification 

ontrol easures 

This is the cover sheet for Attachment 2. 

D Mark this box if this attachment is empty because the project is exempt from PDP 
hydromod ification management requ irements. 

The City of San Diego I Storm Water Standards 
PDP SWQMP Template J January 2018 Edition s 



Lot 31 Rancho Del Sol 

Indicate which Items are Included: 

Hydromodification Management 
Attachment 2a Exhibit (Required) 

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

Attachment 2b optional) 

Attachment 2c 

See Section 6.2 of the BMP Design 
Manual. 

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6 .3.4 of the BMP Design 
Manual. 
Flow Control Facility Design and 
Structural BMP Drawdown 
Calculations (Required) 

Attachment 2d Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Desi n Manual 

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

Included 
See Hydromodification 
Management Exhibit 
Checklist. 
Exhibit showing project 
drainage boundaries marked 
on WMAA Critical Coarse 
Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Determination D 6.2.1 Verification of 

Geomorphic Landscape 
Units Onsite 

D 6.2.2 Downstream Systems 
Sensitivity to Coarse 
Sediment D 6.2.3 Optional Additional 
Analysis of Potential 
Critical Coarse Sediment 
Yield Areas Onsite 

□ 
□ 

□ 
□ 

Not Performed 

Included 

Submitted as separate stand
alone document 

Included 

Submitted as separate stand
alone document 



Lot 31 Rancho Del Sol 

Use this checkl ist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

The Hydromodifi cation Management Exh ib it must identify: 

[Z] Underlying hydrologic soi l  group 
[Z] Approximate depth to groundwater 
[Z] Existing natura l  hydrologic features (watercou rses, seeps, spri ngs, wetlands) 
D Critica l coarse sed iment yield a reas to be protected OR provide a separate map 

showing that the project s ite is  outside of a ny critica l coarse sed iment yield areas 

I✓ I Existing topography 
[Z] Existing and proposed s ite dra inage network and connections to dra inage offsite 
[Z] Proposed grad ing 
D Proposed i mpervious features 
D Proposed design features and surface treatments used to min imize imperviousness 
D Point(s) of Compl iance (POC) for Hydromodification Management 

Exist ing and proposed dra inage boundary and dra inage area to each POC (when 
necessary, create separate exh ib its for pre-development and post-project 
conditions) 

D Structura l  BMPs for hydromod ification management ( identify location, type of BMP, and 
size/detai l). 

The City of San Diego I Storm Water Standards 
PDP SWQMP Template I January 201 8 Edition 



BMP  Sizing Spreadsheet V3 .0 
Project Name :  Rancho De l  So l  lot 31 

Project App l icant :  Pau l  Metca lf 

J u risd ict ion :  City of San Diego 

Pa rcel (APN } :  305-060-18-00 
Hyd rologic U n it :  906. 1 
Ra in  Gauge :  Oceanside 

Tota l P roject Area (sf) : 239,416 
Channe l  Suscept ib i l ity: H igh 



Project Name: 
Project Applicant: 
Jurisdiction: 
Parcel (APN): 
BMP Name: 
BMP Native Soil Type: 

DMA 
Name 

Dma-1-50% pad 
Dma-2- concrete 
Dma-3-Landscape 
DMA-'4-landscape 

BMP Tributary Area 

Notes: 

Rancho Del Sol Lot 31 
Paul Metcalf 

City of San Diego 
305-060-18-00 

Basin'l-driveway 
. · . . . D . ' 

Pre Project Soil 
Area (sf) Type 

8,400 :• D . . 

13,900 ··. . · ·· •· D 
4,264. D , . 
8,400 . D 

· .· : . .  

. . 
.. 

·. 

34,964 

BMP Sizing Spreadsheet V3.0 
Hydrologic Unit: 
Rain Gauge: 
Total Project Area: 
Low Flow Threshold: 
BMP Type: 
BMP Infiltration Rate {in/hr): 

Areas Draining to BMP 

Post Project 
Pre-Project Slope Surface Type 

;.Flat ' Concrete 
.· . · · Moderate •· Concrete 

Moderate Landscape 
. •  Flat landscape 
.. ·. . . 

.. 

906.1 
Oceanside 
239,416 
0.1Q2 

Biofiltration . 
0.025 

HMP Sizing Factors Minimum BMP Size 
Area Weighted Runott 

Factor Surface Area Surface Area (SF) 
(Table G.2·1)1 

• 1.0 0.07 588 
.. 1.0 0.07 973 

0.1 0.07 30 
0.1 0.07 59 

.· 0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Minimum BMP Size 1650 
Proposed BMP Size* 1657 * Assumes standard configuration 

Surface Ponding Depth 6.00 in 

Bioretention Soil Media Depth 18.00 in 
Filter Coarse 6.00 in 

Gravel Storage Layer Depth 12 in 
Underdrain Offset 3.0 in 

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1} are different from the runoff factors used for pollutant control BMP sizing (Table 8.1-1}. Table references are taken from the San Diego Region Model BMP Design Manual, 

Describe the BM P's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site. 

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 
Designated Staff have final review and approval authority over the project design. 

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, April 2018. For questions or concerns please contact the jurisdiction in which your project is located. 



BMP Sizing Spreadsheet V3.0 

Project Name: Rancho Del Sol Lot 31 Hydrologic Unit: 906.1 
Project Applicant: Paul Metcalf Rain Gauge: Oceanside 
Jurisdiction: City of San Diego Total Project Area: 239,416 
Parcel (APN): 305-060-18-00 Low Flow Threshold: 0.1Q2 
BMP Name Basin-1-driveway BMP Type: Biofiltration 

DMA Rain Gauge Pre-developed Condition Unit Runoff Ratio DMA Area (ac) Orifice Flow - %02 Orifice Area 

Name Soil Type Slope (cfs/ac) (cfs) ( in2) 

Dma-1-50% pad Oceanside D Flat 0.571 0.193 0.011 0.17 
Dma-2- concrete Oceanside D Moderate 0.575 0.319 0.018 0.28 
Dma-3-Landscape Oceanside D Moderate 0.575 0.098 0.006 0.09 
DMA-4-landscape Oceanside D Flat 0.571 0.193 0.011 0.17 

3.25 0.046 0.70 0.95 

Max Tot. Allowable Max Tot. Allowable Max Orifice 
Max Orifice Head Orifice Flow Orifice Area Diameter 

(feet) (cfs) (in') (in) 

0.040 0.042 0.64 0.900 

Average outflow during 
Max Orifice Outflow Actual Orifice Area 

Selected 
surface drawdown Orifice Diameter 

(cfs) (cfs) ( in2) ( in) 

Drawdown (Hrs) 5.8 



BMP  Siz ing Spreadsheet V3 .0 
Project Name :  Rancho De l  So l  Lot 31 

P roject Appl ica nt: Paul Metca lf 

Ju risd ict ion : City of San Diego 

Parcel (APN ) :  305-060-18-00 

Hydro logic U n it: 906 .1  

Ra in  Gauge :  Oceanside 

Tota l P roject Area (sf) : 239,416 

Chan ne l  Suscept ib i l ity : H igh 



Project Name: 
Project Applicant: 
Jurisdiction: 
Parcel (APN): 
BMP Name: 
BMP Native Soil Type: 

OMA 
Name 

·· Dma-5-50% pad .. · 
Dma'.6-landscape . 
... 

. · 
; .· . .  

. .  
. .  

·. 
.. 

·. 
. ·. 

BMP Tributary Area 

Notes: 

BMP Sizing Spreadsheet V3.0 
Rancho Del Sol Lot 31 Hydrologic Unit: 

Paul Metcalf Rain Gauge: 
City of San Diego Total Project Area: 

305-060-18-00 Low Flow Threshold: 
: · sasin;2• ; •  BMP Type: .. · .. .. ' • 

; : •. o .. . :. . , ,' BMP Infiltration Rate (in/hr): 

Area (sf) 
3,681 

• .. 1,078 •• . 
: . ·  ·· : 

... 

. 
··.· 

. .. · · · 

4,759 

Pre Project Soil 

· .. 
Type 

D 
: • · D  

. .  
. .  : .  > · • 

. . 
. 

·· . 

· . . · 

·•· 

. .  

Areas Draining to  BMP 

Pre-Project Slope 
.. ·. Moderate. . Moderate·: 

.· . 
. · .. 

.. .. 

.
. · . .  

· . 
· . 

.· 

.. 

: 

.· 

... : 

. 

Post Project 
Surface Type 

. Concrete· ·  
: • Landscape. 

.·· \ .. 

: 
.. 

. 

.. 

. . · . 
·· . 

: 

·• 
. 

906.1 
Oceanside 
239,416 
0.1Q2 . . . : Biofiltration . . · • :  

O.G25 

HMP Sizing Factors 
Area Weighted Runoff 

: ... 
I 

: · · I 

. 

I 

: 

Factor 
(Table G.2-1)1 

1.0 
0;1 

. .. 

. 

.· 

. ·  

· . 

Surface Ponding Depth 

Bioretention Soil Media Depth 
Filter Coarse 

Gravel Storage Layer Depth 
Underdrain Offset 

Surface Area 

0.07 
0.07 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Minimum BMP Size 
Proposed BMP Size* 

6.00 

18.00 
6.00 
12 
3.0 

. ; 

Minimum BMP Size 

Surface Area (SF) 

258 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

265 
310 * Assumes standard configuration 

in 

in 
in 
in 
in 

1. Runoff factors which are used for hydromodification management flow control (Table G.2·1) are different from the runoff factors used for pollutant control BMP sizing {Table 8.1·1). Table references are taken from the San Diego Region Model BMP Design Manual, 

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site. 

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 
Designated Staff have final review and approval authority over the project design. 

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, April 2018. For questions or concerns please contact the jurisdiction in which your project is located, 



BMP Sizing Spreadsheet V3.0 

Project Name: Rancho Del Sol Lot 31 Hydrologic Unit: 906.1 

Project Applicant: Paul Metcalf Rain Gauge: Oceanside 
Jurisdiction: City of San Diego Total Project Area: 239,416 
Parcel (APN): 305-060-18-00 Low Flow Threshold: 0.1Q2 

BMP Name Basin-2- BMP Type: Biofiltration 

DMA Rain Gauge Pre-developed Condition Unit Runoff Ratio DMA Area (ac) Orifice Flow - %Q2 Orifice Area 

Name Soil Type Slope (cfs/ac) (cfs) ( in2) 

Dma-5-50% pad Oceanside D Moderate 0.575 0.085 0.005 0.07 

Dma-6-landscape Oceanside D Moderate 0.575 0.025 0.001 0.02 

3.25 0.006 0.10 0.35 

Max Tot. Allowable Max Tot. Allowable Max Orifice 
Max Orifice Head Orifice Flow Orifice Area Diameter 

(feet) (cfs) (in') (in) 

0.006 0.006 0.10 0.350 

Average outflow during 
Max Orifice Outflow Actua I Orifice Area 

Selected 
surface drawdown Orifice Diameter 

(cfs) (cfs) ( in2) ( in) 

Drawdown (Hrs} 7.1 



Lot 31 Rancho Del Sol 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

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



Attachment 3 



Project Name: Lot 31 Rancho Del Sol 

ttac tnent 3 
Structural P aintenance 

Inf ortnation 

This is the cover sheet for Attachment 3 .  

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



EXHI BIT "A" 

OPERATION AND MAINTENANCE PLAN FOR: 

LOT 31 Rancho Del Sol 

DATE: Apri l  20,  2020 

1 
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I NTRODUCTION 

The purpose of  the Operations and Maintenance Plan is  to describe the 
procedures necessary to maintai n  the storm water Best Management Practices 
(BMP's) and I ntegrated Management Practices ( IMP's) outl i ned in the County 
BMP Design Manual .  

Responsible Parties 

The property owner or lessee wil l  be required to maintain the BMP's and IMP's 
described herein ,  in perpetuity. Such responsibi l ities shall be transferred fully to 
any and al l  successors in interest. Therefore, the party responsible for overal l  
maintenance is l isted below: 

Name Address Phone / Email 

Responsible BMP Party 82229 Ramona Road 

(if d ifferent than above) Robert Barczewski Spokane,WA 99224 (509)449-1 747 

Employees reporting to Robert Barczewski 82229 Ramona Road (509)449-1 747 

Responsible BMP Party Spokane, WA 99224 

Duly Authorized Robert Barczewski 82229 Ramona Road (509)449-1 747 

Representative Spokane.WA 99224 

Designated Emergency Robert Barczewski 82229 Ramona Road (509)449-1 747 

Respondent1 
Spokane.WA 99224 

The party l isted above shal l  document a l l  maintenance requirements and shal l  
retain  records for at least five years . These documents shal l be made avai lable 
to the County inspection department upon request at any time. 

Post-Construction BMP/IMP's 

e Bioretention Basin  
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EMPLOYEE TRAIN ING PROGRAM 

The maintenance supervisor/ homeowner wi l l  be responsible for conducting an 
employee tra in ing program for maintenance personnel . Th is program will ensure 
that workers wil l  maintain  the site BMP's and IMP's properly and frequently. 
Duties of the maintenance workers consist of the maintenance of landscaping , 
mowing of lawns,  picking up trash, sweeping parking areas and ensuring trash is 
collected in  a timely manner. I n  add ition to these standard duties, workers wil l be 
required to maintain the Bio-retention Basin area(s) to maintain the water qual ity 
effects. 

Training Frequency 

Train ing wil l  be conducted upon h i re of new maintenance employees/company. 
Continued tra in ing may be conducted on an "as-needed" basis if the 
Supervisor/homeowner deems it necessary. 

facility Source Control Measures 

Facil ity Source Control Measures: regularly practiced and implemented to 
prevent contaminants and/or non-stormwater intrusion into existing on-site and 
off-site systems 

1 .  Maintenance staff/homeowner should b e  tra in to I ntegrated Pest 
Management ( 1PM) practices and incorporate selection of pest-resistant 
and native plant varieties. 

2 .  1PM education materials addressing methods of pest deterrent, physical 
pest e l imination techn iques, and proper use of pesticides should be 
distributed to a l l  site maintenance personnel .  

3 .  I rrigation systems should be specific to each area's water requirements .  
4 .  Maintenance staff should be tra in to prohibit Car / Truck washing on any 

pavement areas to avoid pollutants reaching any storm drain system. 
5. The parking areas should be swept by maintenance staff; wash down of 

parking areas is prohibited . 

ACCESS FOR COUNTY I NSPECTION OF BMP/IMP'S 

All BMP's and I MP's may be accessed through proposed on-site private parking 
and along existing County Right-of-Way. 
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BIO-RETENTION BASIN MAINTENANCE 

Plant Care: 

1. 1 Trimming, Pruning and Thinning 

Trimming and pruning of excess vegetation wil l  occasional ly be necessary. Dead , 
dying ,  d iseased , or hazardous branches should be trimmed and removed as they 
occur. Trees and shrubs may a lso be pruned for shape or to maximize fruit 
production .  Trees, shrubs, and flowers may be pinched , pruned ,  th inned or dead
headed during the growing season to encourage more flowering, a bushier plant, 
or a fresh set of leaves. Prun ing of trees should occur before bud-break (usually 
by mid-March) .  Prun ing of flowering shrubs should be performed immediately 
after the plants have fin ished blooming.  

1.2 Mowing 

Mowing is recommended for g rassed areas (e.g . ,  dry swales) where turf grass is 
the on ly plant-type . Min imal g rass height should not be shorter than 4" for turf 
g rasses and 8" for native grasses. Mowing should be scheduled so as to 
mainta in  a neat, trim appearance. H igh-use areas should be mowed at a 
frequency of once a week during the peak growing season ( late spring and early 
fal l ) .  However, these areas should be mowed less frequently during early spring, 
mid-summer and late fal l  when b lade growth is much slower. Lowuse areas 
should be mowed less frequently, perhaps as infrequently as once a year, as 
d ictated by on-site needs and landowner preference. 

Mowing of infiltration basin areas is not necessary or recommended . By design ,  
plants in infiltration basin areas are meant to flourish throughout the growing 
season,  leaving d ry standing stalks during the dormant months. When mowing 
near infiltration basin areas, either use a mulch ing blade, or point the mower 
away from the infiltration basin area. Fresh grass cl ippings are h igh  in n itrogen 
and should not be appl ied to infiltration basin areas, as they wil l compromise the 
facil ity's pol lutant reduction effectiveness. 

1.3 Weeding 

Weeding should be l imited to invasive and exotic species, which can overwhelm 
the desired plant community. However, native non-invasive volunteer species are 
often desirable, as they add to the d iversity of the plant community. Weeding 
should occur once a week during the summer and at least once a month during 
the remainder of the growing season .  Non-chemical methods (hand pul l ing and 
hoeing) are preferable. Chemical herb icides should be avoided . 

1.4 Watering 
Watering is most critical during the first few weeks after planting , and less critical 
yet important, during the first three years after planting .  During the first three 
years ,  plants should be watered whenever the soil is dry at a min imum depth of 
4". After the first three years ,  once plants are establ ished , watering should on ly 
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be necessary during d rought conditions. During d rought conditions, plants should 
be watered a min imum of every seven to ten days. 

To conserve water, reduce the potential for immediate evaporation , d isease and 
fungal infestation , and improve the potential for infiltration ,  watering should be 
performed from sunset to sunrise, roughly from 8:00pm to 8:00am . 

A genera l  ru le of thumb when monitoring plant success is: if plants wilt during the 
day but recover i n  the evening,  watering is not necessary. If p lants do not recover 
in the even ing,  then watering is l ikely to be necessary. Another rule of thumb is to 
stick a pencil or screwdriver about 4" into the soi l .  If the soil is moist at that depth , 
watering is not needed . 

I n  addition ,  although plantings have been selected for their abi l ity to withstand 
both d ry and wet conditions, care should be taken to not over-water. Signs of 
stress associated with over-watering include: wilting of leaves or petals, yel lowing 
of leaves, ringed spots on leaves, and soft or rotting plant base. 

1.5 Fertilizing 

By design ,  i nfiltration basin  facil ities are located in  areas where nutrients, 
(especial ly n itrogen) ,  are typ ically e levated above natural levels. Therefore ,  it is 
un l ikely that soil ferti l ization wi l l  be necessary. Excess ferti l ization compromises 
the facil ity's pol lutant reduction effectiveness, leads to weak plant growth, 
promotes d isease and pest outbreaks , and inh ib its soil l ife . If soil ferti l ity is in 
doubt, cal l  a local home and garden information center. If fertil ization is 
necessary, on ly organic fertil izers should be used . 

1.6 Pest Management 

Trees and shrubs should be monitored for the appearance of, or damage to 
plants by pests and d isease. Monitoring should occur once a week during the 
growing season.  It is important to keep in mind that insects and soi l 
m icroorganisms perform a vital role in  maintain ing soi l  structure. Therefore, the 
use of pesticides should be avoided so as not to harm beneficial organ isms. An 
a lternative to pesticide use is to adopt an I ntegrated Pest Management ( 1PM) 
approach . This involves reducing pests to acceptable levels using a combination 
of biolog ica l ,  physica l ,  mechan ical ,  cultura l ,  and chemical controls. 

1.7 Plant Replacement 

I n  the event that plant mortal ity occurs, dead plants should be removed and 
replaced with healthy new plants. When replacing a plant, place the new plant in 
the same location as the old p lant, or as close as possible to the old location .  The 
exception to this recommendation is if plant mortal ity is due to in itial improper 
placement of the plant ( i .e .  in an area that is too wet or too dry) or if 
d iseased/infected plant material was used and there is risk of persistence of the 
d isease or fungus in the soil .  
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The best time to plant is in  early to mid-fal l  or early to mid-spring .  Trees can be 
planted as long as the soi l temperature remains above 32 degrees Fahrenheit at 
a depth of 6" .  Plants should be planted as soon as possible after purchase to 
ensure the best chance of survival .  If possible, new plants should be 
approximately the same s ize as those that are being rep laced . If surrounding 
p lants have already become wel l  establ ished , care may need to be g iven to the 
new p lants to ensure successful g rowth . Use native species where possible, and 
avoid exotic or invasive species. 

2. 1 Ponding and Drainage Problems 

Bio-Retention Basin are designed to have water standing for up to half hour at a 
time. If this water period is routinely exceeded , the facil ity may not be functioning 
properly. Excessive pool ing of water is usually a result of clogging or blockage of 
the filtration layer ( in some cases, the pea gravel layer) . If clogging of the pea 
gravel layer has occurred, use lengths of small reinforcing bar (2'-3' #4 rebar) to 
puncture the layer with holes every 1 '  on center. Another maintenance a lternative 
is to remove the mulch layer and rake the sediment on top of the pea gravel .  Th is 
wil l loosen some of the fine-grained sed iments that may be fi l l ing the pore 
spaces. After raking has been conducted, the mulch layer should be returned . 
Care should be g iven to not d isturb the existing ,  wel l  establ ished p lants. 

2.2 Trash and Debris Removal 

Runoff flowing into Bio-Retention Basin faci l ities may carry trash and debris. 
Trash and debris should be removed weekly to ensure that in lets do not become 
blocked and to keep the area from becoming unsightly. I nspect infiltration basin 
areas after rainstorms to ensure drainage paths are free from blockages. Curb 
cuts in  parking areas wil l need to periodical ly be cleared of accumulated 
sed iment and debris . 

2.3 Composting 

Plant waste (e.g . , fal len branches and leaves) should be collected from paved 
surfaces and lawn areas and composted on site. Composted materia l  can be 
used to amend the soil in mown grass areas and in tree and shrub beds, saving 
the cost of both waste d isposal and soil amendments. Composting should be 
established in a location with l imited publ ic access, yet close enough for easy 
access by maintenance staff. Invasive plant species, weeds with ripe seed 
heads, d iseased plants, or unshredded woody debris larger than ¼" d iameter 
should not be composted . Note that composted material should NOT be appl ied 
to i nfiltration basin areas. 

2.4 Mulching 

Mulch has many benefits : it reduces competition by grass roots with tree and 
plant roots; controls weeds; prevents and reduces soil compaction ;  preserves soil 
moisture; and d iscourages potential ly injurious practices l ike mowing and string 
trimming near tree trunks or woody stems. Bio-Retention Basin areas should 

7 



receive a protective layer of mulch over root areas, simi lar to that provided by 
leaf l itter in  a natural forest. Mu lch layers should not exceed 3" in depth around 
trees and shrubs, and should be l imited to 1-2" in  depth around perennials. Avoid 
b locking inflow entrance points with mounded mulch or raised plantings. To avoid 
bark rot and subsequent infestation by pests, mu lch should not be mounded 
around the base of woody p lants. Mu lch material should be re-appl ied once 
every 6 months during the first three growing seasons. The use of aged mulch is 
recommended and should consist of the shredded type rather than the chip type, 
to min im ize floating .  The mulch materials p laced in the facil ity wil l decompose 
and blend with the soi l  med ium over time. Once a fu l l  g roundcover is establ ished , 
mu lch ing may not be necessary. 

The fol lowing materials may be used as mulch in Bio-Retention Basin areas: 

• Shredded bark mulch 
• Decayed grass cl ippings 

• Buckwheat 
• Pine needles 
• Cocoa shells 
• Shredded leaf mold 

• Compost 

The fol lowing materials should NOT be used as mu lch in Bio-Retention Basin 
areas: 

• F resh grass cl ippings 
• Animal waste 

2.5 Pet Waste Removal 

Pet waste should not be left to decay in  infiltration basin faci l ities because of the 
danger of d isease-causing organisms. 
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Bioretention areas require regular plant, soi l ,  and mulch layer maintenance to 
ensure optimum infi ltration , storage, and pollutant-removal capabi l ities. I n  
genera l ,  bioretention maintenance requirements are typical landscape care 
procedures and consist of the following : 

1 .  Erosion contro l :  I nspect flow entrances, ponding area, and surface overflow 
areas periodical ly during the rainy season,  and replace soi l ,  p lant material ,  or 
mu lch layer in areas if erosion has occurred (for a bioretention inspection and 
maintenance checklist, see Appendix F). Properly designed facil ities with 
appropriate flow velocities should not have erosion problems except perhaps 
in extreme events. If erosion problems occur, the fol lowing must be 
reassessed : ( 1 ) flow velocities and g radients within the cel l ,  and (2) flow 
d issipation and erosion protection strategies in the pretreatment area and flow 
entrance. If sed iment is deposited in the bioretention area , immediately 
determine the source within the contributing area , stabil ize, and remove 
excess surface deposits . 

2 .  I n let: The in let of the bioretention area should be inspected after the first storm 
of the season ,  then month ly during the rainy season to check for sediment 
accumulation and erosion. Sed iment can accumulate especially at in lets 
where curb cuts or bypass structures are used and should be inspected 
regularly. Any accumulated sed iment that impedes flow into the b ioretention 
area should be removed and properly disposed of. 

3 .  Overflow and underdrains: Sed iment accumulation in the overflow device or 
underdrain system can cause prolonged ponding and potential flooding . 
Excess ponding can have adverse effects on vegetation and vector control .  
Overflow and underdrain systems should be inspected after the first storm of 
the season ,  then monthly during the rainy season to remove sed iment and 
prevent mu lch accumulation around the overflow. The underdrain system 
should be designed so that it can be flushed and cleaned as needed . If water 
is ponded in the bioretention area for more than 72 hours, the underdrain 
system should be flushed with clean water until proper infi ltration is restored . 

4 .  Nutrient and pesticides: The soi l  m ix and plants are selected for optimum 
fertil ity, plant establ ishment, and growth. Nutrient and pesticide inputs should 
not be required and can degrade the pollutant processing capabi l ity of the 
bioretention area and contribute pol lutant loads to receiving waters. By 
design ,  bioretention areas are located in areas where phosphorous and 
n itrogen levels are often elevated , and they should not be l imiting nutrients. If 
in question,  have the soi l  analyzed for ferti l ity. 

5. Soi l :  Soil m ixes for bioretention areas are designed to maintain long-term 
fertil ity and pol lutant processing capabil ity. Estimates from metal attenuation 
research suggest that metal accumulation should not present an 
environmental  concern for at least 20 years in bioretention systems. 
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Replacing mulch in bioretention areas where heavy metal deposition is l ikely, 
provides an add itional level of protection for prolonged performance. If in 
question, have the soil analyzed for ferti l ity and pollutant levels. 
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BIO-RETENTION BASIN MAINTENANCE FREQUENCY 

Pruning 

Mowing 

Mulching 

Mulch Removal 

Watering 

Ferti l ization 

Remove and 
replace dead plants 

In let inspection 

Outlet inspection 

Miscel laneous 
upkeep 

1-2 times/year 

2-12 times/year 

1-2 times/year 

1 time/2-3 years 

1 time/2-3 days for 
first 1-2 months. 
Sporadically after 
establ ishment 

1 time in itia l ly 

1 time/year 

Once after first rain of 
the season ,  then 
monthly during the 
rainy season 

Once after first rain of 
the season , then 
monthly during the 
rainy season 

12 times/year  

11  

Nutrients in runoff often cause bioretention 
vegetation to flourish . 

Frequency depends on location and 
desired aesthetic appeal. 

Mulch accumulation reduces avai lable 
water storage volume. Removal of mu lch 
also increases surface infiltration rate of fi l l  
soi l .  

If d roughty, watering after the in itial year 
might be required . 

One-time spot ferti l ization for first year 
vegetation .  

With in the first year, 10 percent of plants 
can die. Survival rates increase with time . 

Check for sed iment accumulation to 
ensure that flow into the bioretention is as 
designed . Remove any accumulated 
sed iment. 

Check for erosion at the outlet and remove 
any accumulated mu lch or sediment. 

Tasks include trash collection ,  plant 
health , spot weed ing , removing invasive 
species, and removing mulch from the 
overflow device. 
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Lot 31 Rancho Del Sol 

Use this checklist to ensure the required information has been included in  the 
Structural BMP Maintenance Information Attachment: 

Attachment 3: For private entity operation and ma intenance, Attachment 3 must 
i nc lude a Storm Water Management and  Discharge Control Ma intenance Agreement (Form 
DS-3247). The fol lowing information must be inc luded in  the exhibits attached to the 
ma intenance agreement: 

D Vicin ity map 
D Site design BMPs for which DCV reduction is c la imed for meeting the pol l utant 

control ob l igations. 
D BMP  and HMP  location and d imensions a BMP  a nd HMP  specifications/cross section/model 

Ma intenance recommendations and frequency 
D L ID features such as (permeab le paver and  LS location, d im, SF). 

The City of San Diego I Storm Water Standards 
PDP SWQMP Template I January 201 8  Edition 



THE CITY OF SAN DI EGO 

RECORDING REQUESTED BY: 
THE CITY OF SAN DIEGO 
AND WHEN RECORDED MAIL TO: 

(THIS SPACE I S  FOR RECORDER'S USE ONLY) 

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT 

APPROVAL NUMBER: ASSESSOR'S PARCEL NUMBER: PROJECT NUMBER: 

This agreement is made by and between the City of San Diego, a mun icipal corporation [City] and 

the owner or du ly authorized representative of the owner [Property Owner] of property located at 

(PROPERTY ADDRESS) 

and more particularly described as: 

(LEGAL DESCRIPTION OF PROPERTY) 

i n  the City of San Diego, County of San Diego, State of Cal ifornia. 

Property Owner i s  requ ired pursuant to the City of San Diego Munic ipa l  Code, Chapter 4, Article 3, Divis ion 3, Chapter 
1 4, Article 2, Division 2, and the Land Development Manual ,  Storm Water Standards, to enter i nto a Storm Water 
Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the instal lation and 
maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water BMPs] pr ior to the 
issuance of construction/grad ing permits. The Maintenance Agreement is intended to ensure the establ ishment and 
maintenance of Permanent Storm Water BMPs on site, as described i n  the attached exhibit(s), the project's Storm 
Water Qual ity Management P lan [SWQMP] and G rad ing and/or Improvement Plan Drawing N o(s), or Bu i ld ing Plan 
Project No(s): _____________________ _ 

Property Owner wishes to obta in a bu i ld ing/engineering/grad ing permit accord ing to the Grading and/or Improve-
ment Plan Drawing No(s) or Bui ld ing Plan Project No(s): _________________ _ 

Continued on Page 2 

Printed on recycled paper. Visit our web site ai: www.sandie o. ov/deve o ment-se1vices. 
Upon 1·equest, this informatior, is available in alternative formats or persons with disabil it ies. 

DS-3247 (1 1 - 1 9) 



Page 2 of 2 City of San Diego * Development Services Department * Storm Water Management & Discharge Control Agreement 

NOW, THEREFORE, the parties agree as fol lows: 

1 .  Property Owner shal l  have prepared, or if qual ified, shal l  prepare an Operation and Ma intenance Procedure 
[OM P] for Permanent Storm Water BMPs, satisfactory to the City, accord ing to the atta ched exh ibit(s}, consistent 
with the Grad ing and/or Improvement Plan Drawing No(s}, or Bu i ld ing Plan Project No(s): 

2. Property Owner shal l  i nstal l ,  maintain ,  and repa ir or replace all Permanent Storm Water BMPs with in the proper
ty, accord ing to the OMP  guidel ines as descri bed i n  the attached exh ib it(s), the project's SWQMP, and Grading 
and/or Improvement P lan Drawing No(s}, or Bu i ld ing P lan Project No(s) ____________ _ 

3. Property Owner sha l l  ma inta in operation and maintenance records for at least five (5) years. These records shal l  
be made ava i lab le  to the City for inspection upon request at any time. 

This Ma intenance Agreement shal l  commence upon execution of this document by a l l  parties named hereon, and 
shal l  run with the land. 

Executed by the City of San Diego and by Property Owner i n  San Diego, Cal ifornia. 

(PROPERTY OWNER SIGNATURE) 

(PRINT NAME AND TITLE) 

(COMPANY/ORGANIZATION NAME) 

(DATE) 

See Attached Exh ibit(s): ___________ _ 

THE CITY OF SAN DIEGO 
APPROVED: 

(DEPUTY CITY ENGINEER SIGNATURE) 

(PRINT NAME) 

(DATE) 

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDGEMENT PER CIVIL CODE SEC. 1 180 ET.SEQ. 

Printed on recycled paper. V1s1t our web site a, www.sand1ego.gov/development-serv1ces. 
Upon request, this information is available in alternative formats for persons with disabil i t ies. 

DS-3247 (1 1 - 1 9) 
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Name: Lot 31 Rancho Del Sol 

Indicate which Items are Included: 

Attachment 3 Maintenance Agreement (Form 
DS-3247) (when applicable) 

The City of San D iego I Storm Water Standards 
PDP SWQM P  Tem plate I January 201 8  Ed ition 

D Not applicable 



Project Name: Lot 31 Rancho Del Sol 

Use this checklist to ensure the required information has been inc luded i n  the 
Structura l BMP  Maintenance I nformation  Attachment: 

Attachment 3: For private entity operation and maintenance, Attachment 3 must 

inc lude a Storm Water Management and Discharge Control Ma intenance Agreement (Form 

DS-3247). The fo l lowing i nformation m ust be i nc luded in  the exh ib its attached to the 

ma intenance agreement: 

D Vicin ity map 

D Site des ign B M Ps for which DCV reduction is c la imed for meeting the pol lutant 

control ob l igations. 

D B M P  and H M P  location and d imensions 

D B M P  and H M P  specifications/cross section/model 

D Maintenance recommendations and frequency 

D LI D featu res such as (permeable paver and LS location, d im, SF). 

The City of San D iego I Storm Water Standards 
PDP SWQM P  Template I January 201 8 Ed itio n  
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Project Name: Lot 31 Rancho Del Sol 

tac tnent 4 

opy of P n S eets S owing 

Pertnanent Stortn ater Ps 

Th is is the cover sheet for Attachment 4. 

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



Lot 31 Rancho Del Sol 

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

The p lans must identify: 

D Structural BMP(s) with I D  numbers match ing Form 1-6 Summary of PDP Structura l  BMPs 
D The grad ing a nd d ra inage design shown on the plans must be consistent with the 

de l i neation of DMAs shown on the DMA exh ib it 
D Deta i ls and specifications  for construction of structura l  BMP(s) 

S ignage indicating the location a nd boundary of structura l BMP(s) as requ i red by the 
City Engineer 

D How to access the structura l BMP(s) to inspect and perform maintena nce 

D Features that a re provided to fac i l itate inspection  (e .g., observation ports, cleanouts, s i lt 
posts, or other features that a l low the inspector to view necessary components of 
the structura l  BMP  and compare to maintenance thresholds) 

D Manufacturer and part number  for proprietary parts of structura l BMP(s) when 
appl icable 

D Maintenance thresholds specific to the structura l BMP(s), with a location-specific frame 
of reference (e.g., level of accumu lated materia ls that triggers removal of the 
materia ls, to be identified based on viewing marks on s i lt posts or measured with a 
survey rod with respect to a fixed benchmark with in the BMP) 

D Recommended equipment to perform maintenance 

D When appl icable, necessary specia l tra in i ng or certification requ i rements for inspection 
and ma intenance personne l  such as confined space entry or hazardous waste 
management 

D I nc lude landscaping plan sheets showing vegetation requirements for vegetated 
structura l BMP(s) 

D All BMPs must be fu l ly d imensioned on the plans 
D When proprietary BMPs a re used, s ite specific cross section with outflow, inflow 

and  model number  sha l l  be p rovided. B raucher photocopies a re not a l lowed. 

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





Attachment 5 



Project Name: Lot 31 Rancho Del Sol 

ttac tnent 5 

Attach project's dra inage report. Refer to Dra inage Des ign Manua l  to determine the 
reporting requ i rements. 
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Lot 31 Rancho Del Sol 
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Attachment 6 



Project Name: Lot 31 Rancho Del Sol 

ttachtnent 6 

eotec nical and roundwater 
• • 

Invest1gat1on epo 
Attach project's geotechn ical a nd groundwater i nvestigation report. Refer to Append ix C.4 

to determine the reporting requi rements. 

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



REPORT O F  PRELIMINARY G E OTECH N ICAL 
I NVESTIGATION 
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I n  accordance with your  req uest, and  our  p roposa l  dated J u ly 23 ,  2019 ,  
Geotechnical Exploration, Inc. has  performed a pre l i m i na ry geotechn ica l 
i nvestigat ion for the s u bject p roperty . The fie ld  work was performed on  September 
6 ,  20 1 9 .  

I f  the conc lus ions a n d  reco m mendations presented i n  th is  report a re i ncorporated 
i nto the des ign  a n d  construction  of the pro posed residences,  it is our  op in ion  that the 
s ite is su itab l e  for the p roject .  

Th is  opportu n ity to  be  of service is s incere ly  appreciated . Shou ld  you  have any  
questions  concern i n g  the  fo l l ow ing  report, p lease d o  not hes itate to contact us .  
Reference to  o u r  Job N o .  1 9 - 1 2420 wi l l  exped ite a response to  your  i nqu i ries .  

Respectfu l ly subm itted , 

G E OTEC H NICAL EXPLORATION,  INC.  
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Sen ior  Geotechn ica l  E n g ineer  
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RE NICAL 
Lot 3 1  Rancho de l  Sol  
APN 30 5-060- 18-00 
San  Diego,  Ca l ifornia 

JOB NO. 19- 1 2420 

The fo l l owi ng  report presents the fi nd ings  and recommendations  of Geotechnical 

Exploration, Inc. for the s u bject pro posed res identia l  deve lopment .  

I. PROJECT SUMMARY AND SCOPE OF SERVICES 

It i s  o u r  understan d i n g  that the curre ntly undeve loped l ot w i l l  be developed to receive 

an a ccess d riveway extend ing  northwest of Ca min ita Mend io la  between Lots 15 and  

1 6 ,  forki ng  i nto two d riveways a n d  ascend ing  upslope to  two separate proposed 

bu i l d i ng pads l ocated on  the southwest a n d  northeast portions  of the subject lot. We 
a nticipate that the pro posed residences wi l l  be constructed with one- and/or two
story res ident ia l  structures with s l ab  on-grade  floors. Pre l i m i n a ry g rad ing  p lans by 

Fa rri ngton E n g i n ee ri n g  Consu lta nts, Inc . ,  d ated June  20 ,  2 0 1 9 ,  were provided for use 

in the prepa rat ion of th is  report .  

Fi na l  construction  p lans  have not b e e n  provided  t o  us d u ri n g  t h e  prepa ration o f  this 

report .  When com pl eted ,  however, they shou ld  be made ava i l ab l e  for our review.  
Add itiona l  or  modified recom m endations may be provided as wa rra nte d .  Based on 

the pre l i m i n a ry g ra d i n g  p l ans  p rov ided,  we a ntic ipate earthwork for the project to be 

moderate with cuts and fi l l s  of u p  to 1 5  feet i n  he ight .  

Based on  the prece d i n g ,  the scope of work performed for th is i nvestig ation i ncl uded 
a s ite reco n n a issance and s u bsurface exp loration progra m ,  l aboratory testing ,  

geotech n ica l  eng ineer ing a n a l ysis of the  fie ld  a n d  l aboratory d ata, and  the 

preparation  of this report .  The d ata o btai ned a n d  the ana lyses performed were for 
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the purpose of p rovid i n g  des ign a n d  construction  criteria for the p roject earthwork, 
bu i l d i ng  fou n d at ions,  s l ab  on -g ra d e  floors, reta i n i ng/basement wa l l s, and d riveways. 

II. SITE DESCRIPTION AND HISTORY 

The subject s ite i s  known as  Assessor's  Parcel N o .  305-060 - 18-00,  lot 3 1 , located i n  
the Ra n ch o  d e l  S o l  U n it 1 su bdiv is io n ,  a ccord i ng  to Recorded Map  No .  12477, in the 
City a n d  County of Sa n D iego,  State of Ca l iforn i a .  For the location of the subject site , 
refer to the V ici n ity M a p  ( Fi gu re N o .  I ) .  

Although t h e  tri a n g u l a r-shaped,  a pprox i m ately  1 0 . 24-acre l ot i s  cu rrently 
undeve loped , there a re s igns  of m i nor  anthropo log ic  d istu rbance in the a rea of each 
proposed b u i l d i n g  pad l ocation ,  with a southwest-northeast trend ing  access roa d  
runn i ng through  t h e  lot .  The property i s  bordered o n  t h e  north by a southeast 
descend i ng ,  re l ative ly  und isturbed h i l l side  with five res identia l  properties borderi n g  
a sma l l  portio n  o f  t h e  very northwest p roperty bou ndary ;  on  the west b y  a re l atively 
und istu rbed souther ly descend i ng h i l l s ide ;  and on  the southeast by existi ng  
res identi a l  properties lower i n  e levation . Vegetation  across the  site consists p rimari l y  
of  th ick to  sparse n ative chaparra l shrubs .  

E levations  a cross the p roperty ran g e  from a pprox i mate l y  297 feet a bove Mean Sea 
Level ( M S L) a l o n g  the northwest property boundary to 195 feet a bove MSL a long the 
southwest property boundary .  Information concern i n g  a pproximate e levations  
across the site were o bta i ned from a "Preliminary Grading Plan" with topogra ph ic  
data p repared  by  Farri n gton Eng ineeri n g  Consu lta nts, I nc . , d ated J u ne 19 ,  2 0 1 9 .  
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The fie l d  i nvesti gat ion consisted of a surface reconna issance and a subsurface 

explorat ion p ro g ra m us ing  a rubber-tire backhoe to i nvestigate and  sa mp le  the 

subsurface so i l s .  Seven exp loratory trenches were excavated i n  the area of the 

p roposed new b u i l d i n g  pads  on  September  6, 20 1 9 ,  to a maxi m u m  d e pth of 1 1  feet. 

The soi l s  encountered i n  the trenches were conti n uous ly  logged in the fie ld  by our  
geo log ist a n d  described  i n  a ccordance with the  U n ified So i l  C lassification  System 

(Appendix A ) .  The a p p rox imate locations of the exp loratory trenches are shown on  
the  P lot P l an  ( Fi g u re N o .  I I ) . Exp loratory trench logs  have been  p repared on  the 

basis of o u r  o bservati ons  a n d  l a bo ratory test resu lts. Refer to Fig u re Nos. IIIa-g for 
d eta i l s .  

Representative s a m ples  were obta i n ed fro m  the exp lorato ry trench es at  sel ected 

depths a p p ro p riate to the i nvestigati o n .  A l l  sa m pl es were retu rned to our  l a boratory 
for eva l u at ion a n d  testi n g .  

IV. LABORATORY TESTS AND SOIL INFORMATION 

La boratory tests were performed on  d isturbed b u l k  sa m pl es of the so i ls  encountered 

in  order to eva l u ate the i r  i n d ex ,  strength,  expans ion,  a n d  com p ress ib i l ity properties. 

Refer to Fig u res Nos .  I I Ia-g  a n d  IV for l a bo ratory resu lts a n d  d ata . The fo l lowing 

tests were con d u cted o n  the sam pled soi l s : 
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1 .  Determination of Percentage of Particles Smaller than No. 200 Sieve 
(ASTM 01 1 40-1 7) 

2. Laboratory Compaction Characteristics (ASTM 01 557-1 2) 
3. Expansion Index (ASTM 04829-1 1) 
4. Direct Shear Test (ASTM 03080-1 1) 
5. Atterberg Limits (D 431 8-05) 

The part ic le s ize sma l l e r  than a No .  200  sieve ana lysis a ids  i n  c lass ify ing the tested 

soi l s  i n  a ccord a n ce with the Un i fi ed  Soi l C lassifi cation System a n d  provides qua l itative 

info rmation  re lated to e n g ineeri n g  cha racteristics such a s  expa nsion potentia l ,  

permeab i l ity, a n d  s h e a r  stre ngth . T h e  test resu lts a re presented on t h e  trench logs 

at the a ppropriate s a m p l e  d e pths .  

La boratory com pa ction  tests esta b l ish  the l a boratory max imum d ry density and 

opti m u m  moisture content of the tested soi ls  and a re a lso used to a id  in  eva l uating 
the strength characteristics of the so i ls .  The test resu lts a re presented on the trench 

logs at the a ppropriate sa m p l e  d e pths . 

The expans ion potentia l  of so i l s  is  d etermi ned,  when necessa ry ,  uti l iz ing  the Standard 

Test M ethod for Expa ns ion  Index of So i ls  ASTM D482 9 .  In  accordance with the 

Standard (Ta b l e  5 . 3 ) ,  potenti a l l y  expansive soi l s  a re c lass ified  as fo l l ows : 

EXPANSION INDEX EXPANSION POTENTIAL 
0 to 2 0  Very l ow 

2 1  to 5 0  Low 
5 1  to 9 0  M e d i u m  

9 1  t o  1 3 0  H i g h  
Above 1 3 0  Very h i g h  
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The expansion potentia l  of the surfic ia l ,  cl ayey sand a n d  sandy c lay weathered 

formationa l  m ateri a ls encou ntered was d eterm ined uti l iz ing  the procedures specified 

i n  (ASTM D4829- 1 1 ) .  The m easu re d  Expa nsion Index va l ues a re 1 1 2 and  1 68,  

respective ly .  Based on  the test resu lts, the classificatio n  tests, and  our past 
experience with s i m i l a r  m ateria l s ,  it i s  o u r  op in ion that the surfi ci a l ,  weathered Friars 

Formation  m ateri a ls enco u ntered possess a high to very high expansion 
potential. The test resu lts a re presented on the trench logs  at the appropriate 

sam p le  depths .  Based on  the particle s ize passi ng  the N o .  200 sieve, our  

c lass ification ,  a n d  o u r  past experience with sim i l a r  materia l s  i n  San Diego, the 
sa m pled surfici a l  topsoi l/fi l l  so i l s  a n d  the lower profi l e  of the Friars Formation 

m ateria l s  possess a very low to low expansion potential. 

A d i rect shea r test (ASTM 03080) was performed on a rem olded samp le  of the 
retrieved formationa l  m ateria l s  in order to eva l uate the ir  strength characteristi cs . 

The shear test was performed with a constant stra in  rate d i rect shear  mach ine .  The 

specimens  tested were satu rated , then sheared under  various norma l  loads under 

d ra ined cond itions .  Refer to Fig u re No.  IV for the shear test resu lts .  

The Atterberg Li m its (ASTM D 43 1 8- 0 5 )  a re used t o  a i d  i n  c lass ifi cation o f  soi l s  i n  
a ccord an ce with t h e  U n ified S o i l  C lassifi cation System (ASTM D 2487 ) .  The Liqu id  

Li m it, P l astic Li m i t  a n d  P lasticity Index are a l so uti l ized,  with other  so i l  properties and 
pub l ished corre lat ions,  to a id  i n  eva luating  eng ineeri n g  properties such as 

com pressib i l ity, expa ns ion potenti a l ,  shear strength and  permeabi l ity . 

V. REGIONAL GEOLOGIC DESCRIPTION 

San Diego County has been d iv ided  into three  m ajor geomo rph i c  provi n ces : the 

Coastal  P l a i n ,  Pen insu l a r  Ra nges a n d  Salton Trough .  The Coasta l P la in  exists west of 



Lot 3 1 , Ra ncho d e l  So l  
San  D iego, Ca l i fo rn i a  

Job  No .  19- 12420 
Page 6 

the Pen insu l a r  Ra nges .  The Sa lton Trough  is east of the Pen i nsu l a r  Ra nges.  These 
d ivis ions a re the resu lt  of the bas ic  geo log ic  d isti nctions  between the a reas .  Mesozoic 
metavo lca n i c, m etased i m enta ry a n d  p l uton i c  rocks predom inate in  the Pen insu lar  
Ranges with p ri m a ri l y  Cenozoic sed i m entary rocks to the west and east of th is  centra l  
mounta i n  ran g e  ( De mere ,  1997 ) .  

In  the Coasta l P l a i n  reg ion ,  the  " basement" consists of  M esozoic crysta l l i ne  rocks . 
Basement rocks a re a l so exposed as  h i gh  re l i ef a reas ( e . g . ,  B lack Mou nta i n  northeast 
of the s u bject p roperty a n d  Cowles Mounta i n  near the San  Carl os a rea of San Diego) . 
Younger  Cretaceous a n d  Tertia ry sed i ments l ap  u p  aga inst these o lder  features to 
the west. These sed i ments form a " l aye r  cake" sequence of m ari ne  a n d  non-mari ne  
sed i mentary rock  u n its, with some formations up  to  140  m i l l i on  years o l d .  Fa ulti ng  
re l ated to  the La  Nac ion  and  Rose Canyon Fa u lt zones has b roken u p  this seq uence 
i nto a n u m be r  of d isti n ct fa u lt  b locks i n  the southwestern part of the county . 
Northwestern p ortions of the county a re re l at ively undeformed by fau lt ing ( Demere, 
1997 ) .  

The Pen i nsu l a r  Rang es form the g ra n it ic sp ine of S a n  Diego County.  The property is 
located in th is  phys iogra ph i c  p rovi nce .  These rocks a re pri m a ri ly p luton ic, form ing 
at depth beneath the e a rth's crust 140 to 90 mi l l i on  years a g o  as the resu lt of the 
subduction  of an ocean i c  crusta l p l ate beneath the North American conti nent.  These 
rocks formed  the much  l a rger  Southern Ca l iforn ia batho l ith . Meta morph ism 
associated with the i ntrusion  of these g reat g ra n it ic masses affected the m uch o lder  
sed i ments that  exi sted near  the surface over that per iod of  ti m e .  These 

metased ime nta ry rocks rema in  as roof pendants of marb le ,  schist, s late,  quartz ite 
a n d  g n eiss throughout the Pen i nsu l a r  Ranges .  
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Loca l ly ,  M ioce n e-age  vo lca n ic rocks a n d  flows have a lso a ccu mu lated with i n  these 
mounta i ns  ( e . g . ,  J acu m ba Va l l ey ) .  Reg iona l  tecton i c  forces and  erosion over ti me  
have up l ifted and  u n roofed these gra n itic rocks to  expose them at  the surface 
( Demere ,  1 99 7 ) .  

The Sa lton Tro u g h  i s  the northerl y  extens ion of the Gu l f  of Ca l iforn i a .  Th is  zone is 
undergoi n g  a ctive deformation  related to fau lt ing a long  the E ls i nore a n d  San Jac into 
Fau lt  Zones, w h ich a re part of the major reg iona l  tecton i c  feature in the southwestern 
port ion of Ca l i fo rn i a ,  the San  Andreas Fa ult Zone . Tra ns lat iona l  movement a long  
these fa u l t  zones has  resu l ted  i n  crusta l rifting  and  s u bs idence .  The Sa lton Trough,  
a lso referred to as  the Co lorado  Desert, has been fi l l ed with sed iments to  a depth of 
a pproxi mate l y  5 m i les  s i nce the m ovement began i n  the early  M iocene,  24 m i l l i on  
years ago .  The source of these sed i ments has been the  loca l  mountains  as we l l  as  
the ancestra l a n d  modern Colorado River (Demere ,  1997 ) .  

As i nd icated prev ious ly ,  the San  Diego a rea i s  part of a se ismica l l y  active reg ion  of 
Cal iforn ia . It is on the eastern boundary of the Southern Ca l iforn i a  Cont inenta l  
Borderl and ,  part o f  t h e  Pen insu lar  Ranges Geomorph ic  Provi n ce .  This reg ion  is part 
of a broad tecton i c  boundary between the North American a n d  Pacific P lates. The 
actua l  p late boundary i s  chara cterized by a com pl ex system of active, major, rig ht
latera l  stri ke-s l i p  fa u lts, trend i ng  northwest/southeast. Th is  fa ult system extends  
eastwa rd to  the San Andreas Fau l t  ( a pprox imately 70 m i les from San Diego) and  
westward to the San  C lemente Fau lt  (approxi mate ly  50  m i l es off-shore from San 
Diego)  ( Berg e r  and Sch ug ,  1 99 1 ) .  

Duri ng  recent h i story, the San Diego Cou nty area has  been re lat ively qu iet 
se ismica l l y .  No fa u l t  ruptures or  major earthquakes have been experienced in h istoric 
ti me  with i n  the San  D iego  a rea . S ince earthqua kes have been recorded by 



Lot 3 1 ,  Ra ncho de l  So l  
San D iego ,  Ca l iforn ia  

Job  No .  19- 1 2420 
Page 8 

instru ments (s in ce the 1 9 30s) ,  the San  Diego a rea has experienced scattered seism ic 

events with Richter m a g n itudes ( M )  genera l ly  l ess tha n M4 . 0 .  During  J u ne 1985,  a 

series of s m a l l  e a rthq u a kes occurred beneath San D iego Bay, three of which had 

recorded m a gn itudes of M 4 . 0  to M4 . 2 .  In  add ition ,  the Ocea ns ide earthquake of  Ju ly  

1 3 ,  1 986,  l ocated approxi mate ly  2 6  m i l es offshore of the City of Oceanside,  had a 

magn itude of M 5 . 3  ( Ha u ksson a n d  Jones,  1988) . On  J u n e  1 5 ,  2004, a M 5 . 3  

earthquake occurred a pp roxi m ately  4 5  mi les southwest o f  d owntown San D iego (26 
mi les west of Rosarito , M ex ico ) .  Although this earthq u a ke was widely felt, no  

s ign ifi ca nt d a m a g e  was reporte d .  A w ide ly  fe lt earth q u a ke on  a d istant southern 
Ca l iforn ia  fau l t  was a M 5 . 4  event that took  p lace on J u ly 2 9 ,  2008,  west southwest 

of the Ch ino H i l l s  a rea of  Rivers ide Cou nty .  The m ost recent wide ly fe lt earthquake 

in  San D iego County occurred J u ly 2 0 ,  2009 .  No  s ign i fi ca nt d a m age was reported for 

the San D iego  a rea . 

On Apri l  4 ,  2 0 1 0 ,  a l a rg e  e a rthq uake occu rred i n  Baja Ca l i forn ia ,  M exico .  It was 

widely fe lt throug hout the southwest inc lud ing  southwestern Arizona and southern 
Ca l ifo rn ia . This M 7 . 2  event, the S ierra El Mayor earthq u a ke, occu rred in  northern 
Baja Ca l i forn ia a p p rox imate ly  4 0  m i l es south of the Mexico-USA border at sha l l ow 

depth a long  the pr inc ipa l  p late boundary between the North America n  and Pacific 

p lates .  Accord i n g  to the U .  S .  Geo log ica l  Survey th is is  an a rea with a h igh level of 

h istorica l se ismicity, a n d  it has  recently a l so been se ism ica l l y  active, though this is 

the l a rgest event to stri ke i n  th is  a rea s in ce 1892 .  The Apri l 4,  2 0 1 0 ,  earthquake 

a ppea rs to have been  l a rg e r  tha n  the M 6 . 9  earthquake i n  1 940 or  any of the early 

2 0th centu ry events ( e . g . ,  1 9 1 5  and 1934) i n  this reg ion  of northern Baja Ca l iforn ia .  

This event's afters h ock zone extends s ign ifica ntly to  the northwest, overl apping with 

the portion  of the fa u l t  system that is th ought to have ru ptu red in 1 89 2 .  Some 

structu res i n  the San Diego a rea experienced m inor  d a m a g e  and  there were so me 
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i nj u ries .  G ro u n d  m otions  for the Apri l  4, 2 0 1 0 ,  ma in  event, recorded at stations i n  

San  D i e g o  a n d  reported by t h e  Ca l ifornia Strong M otion  Instru m entation Prog ram 

( CSMIP) ,  ra nged  u p  to 0 . 0 5 8 g .  

In  Ca l iforn ia ,  m aj o r  e a rth q u a kes c a n  genera l l y  be corre l ated with movement o n  

a ctive fa u lts . A s  defi ne d  by t h e  Ca l ifornia Div is ion o f  M i nes a n d  Geology ( Ha rt, E .W . , 

1980) ,  a n  "active"  fau l t  is  o n e  that has had  g round  surface d isp lacement with i n  

H o l ocene tim e  ( a bout t h e  l ast 1 1 ,000  yea rs ) .  Additiona l ly ,  fa u lts a l o n g  which major 

h istorica l earthq u a kes h a ve occu rred ( a bout the last 2 1 0  years i n  Ca l iforn ia )  are a lso 
cons idered to b e  a ct ive (Association  of Eng i neering  Geo log ists, 1 9 73 ) .  The Ca l i forn ia 

Div is ion of M i n es a nd Geology defi nes a " potenti a l ly a ctive" fau l t  as  one  that has had 

g round  surface d isp lace m ent d u ring  Quaternary ti me,  that  is ,  between 1 1 , 0 00 and  
1 . 6  m i l l i on  years ( Ha rt, E . W . ,  1980 ) .  

VI. SITE-SPECIFIC SOIL & GEOLOGIC DESCRIPTION 

O u r  fie l d  work, reco n naissa n ce a n d  review of the geo log ic  m a p  by Kennedy and  Tan,  

2008,  "Geologic Map of San Diego, 30'x60'  Quadrangle, CA, " i nd i cates that the site 

is  u nderl a i n  by Terti a ry-age M i ss ion Va l l ey Formation  wh ich i s  u nderl a i n  by Tertiary

age  Sta d i u m  Con g l o m e rate wh ich is u nderla in  by Fria rs formation (Tf) . Only the 

Fri a rs Formation m ateria l s ,  however, were encountered d u ri n g  our fie ld  exploration 
a n d  were enco u ntered in a l l  the exploratory trenches to the maxi m u m  depth of 

exp loration  on  the l ower  portion  of the site where the site deve lopment is proposed . 

The Fria rs Form ation is  capped by a moderate to h i g h l y  weathered profi l e  with 
th ickn esses ra n g i n g  from a pp roxi m ately  1 to 3 feet, at d e pths ran g i ng from 2 to 4 

feet i n  a l l  exp loratory tre n ches .  The weathe red profi l e  i s  overla i n  by approxi mately 

1 to 2 feet of topso i l  a n d  fi l l  so i l .  The topsoi l  was encou ntered in a l l  the exploratory 
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trenches .  Fi l l  so i l ,  however, was only encountered in exp loratory tren ches T-2,  T-3 ,  

a n d  T-4 l ocated o n  t h e  southeastern portion  of t h e  site . Fig u re N o .  V presents a 

geo log ic  m a p  ( Kenned y  a n d  Ta n ,  2008)  of the genera l  a rea of the site . Refer to 

Fig u re Nos .  IIIa-g for d eta i ls concern ing  d escription ,  d epths,  a n d  th ickness of these 

m ateri a l s/so i l s .  

A. Stratigraphy 

Topsoil/Fill Soil (Qts/Qaf): The encou ntered topsoi l  consists of l oose to med ium 
d ense, fine- to m e d i u m -gra ined  s i lty sa n d .  These re latively sha l l ow, surfic ia l  soi ls  

a re genera l l y  d ry a n d  brown . The fi l l  so i l  encountered consists of d i sturbed sections 
of the topsoi l .  These soi ls a re n ot cons idered su itab le  i n  thei r  cu rrent cond it ion for 

suppo rt of new fi l ls or any i m p rovem e nts. Refer to Fig u re N os .  IIIa-g for d eta i l s .  

Weathered Friars Formation (Tf): The u pper weathered profi l e  of the formationa l  

m ateri a l s  encou ntered consist of very dense/very stiff, fi ne- to med ium-gra ined 

c layey sand a n d  sandy c lay .  The weathered formationa l  m ateria ls  are g enera l ly 
s l i ghtly m oist to very m oist, red d ish b rown with abundant i ron  ox ide sta in ing  and 

were encountere d  i n  a l l  the exp loratory trenches .  These m ateria l s  possess a h igh  to 

very h i g h  expans ion  for potentia l  a n d  a re on ly  cons idered adequate for support of 

new fi l ls .  Refe r  to Fig u re N os .  IIIa-g for d eta i l s .  

Friars Formation (Tf) :  T h e  formationa l  materia ls  encou ntered consist of very dense, 

fine- to med i u m- g ra ined  s i l ty sa n d .  The formationa l  materia l s  a re pred o m i nantly 

s l i ghtly m oist, ye l l owish-pa le-gray a n d  were encou ntered to the max i m u m  depth of 

exp loration  in a l l  the exp loratory trenches .  An iso lated pocket of the m u dstone facies 

of the Fria rs Formation ,  however, was encountered at d epth in exp loratory trench T-

2 on ly ,  located i n  the far south east corner of the site . The m ud stone formationa l  
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materi a l s  cons ist of  hard,  fine-gra i ned s i lty lean c lay and  a re genera l ly moist and pa le  
o l ive g ray .  These m ateria l s  a re cons idered adequate for support of new fi l l s  or  any 
i m provem ents a n d ,  with the exception  of the mudstone pocket encou ntered in  T-2 ,  
possess a very low to  l ow potenti a l  for expansion .  Refer to  Figure N os .  IIIa-g for 
deta i ls .  

B. Structure 

Friars Formation (Tf) (Sandstone): These formationa l  sandstone  materi a ls, as 
exposed in our  exp loratory trenches,  were o bserved to be homogenous sandstone 
deposits with n o  o bvious v is ib l e  bed d i ng p l anes .  

Friars Formation (Tf) (Mudstone ) :  These formationa l  m udstone materia ls,  as 
exposed in exp loratory trench T-2 ,  located in the fa r southeast corner of the site, 
were o bserved to be th i n l y  bedded a n d  fiss i l e .  The o bserved mudstone un it is 
cons idered to be  d iscontin uous across the site . A bedd i ng  attitude was measured 
w ith i n  the m ud stone  materia l s  and  i n d i cated a stri ke of N9 °W with a d i p  of 5° to the 
northeast.  The m ud stone beds a re d ipp ing  to the northeast, predomi nantly 
perpend icu l a r  a nd s l i ght ly  i nto the s lope face .  The d i rection  of d i p  i n d icates neutra l 
to favora b l e  geo log i c  structure, w ith respect to s lope i nsta b i l i ty .  

Reference to  the loca l  geo log ic  map ,  Fig u re N o .  V ( Kenned y  and  Ta n ,  2008) ,  d i splays 
a mapped bedd i n g  attitude w ith i n  the Fri a rs Formation ,  in relatively close p rox im ity 
to the northeast of the su bject s ite, i nd icati ng  a measured bedd ing  attitude of N7 °W 
at a d i p  of 6° to the northeast. 
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O u r  measured bedd ing  attitud e  a long  with the m a p ped bedd ing  attitude d isp lay 

neutra l to favora b l e  cond itions  across the pred o m inant ly southerly to southeasterly 
d escend ing  natura l  h i l l s ide .  

C. limitations 

The exploratory trench l ogs  a n d  re lated info rmation dep ict subsurface conditions  o n ly 
at the specific l ocations  shown on  the P lot P lan  a n d  on  the pa rticu lar  date desig nated 

on the logs .  S u bs u rface cond itions at other locations  may d iffer from cond itions 

occurring  at these exp loratory trench locations .  Also, the passag e  of ti me may resu lt 

i n  changes i n  the subsurface cond it ions d u e  to env ironmenta l changes .  

VII. GROUNDWA TER 

Free g roundwater was not encountered i n  any  of the exp loratory trenches at the ti me 
of excavatio n .  It  m u st be noted , however, that fl uctuations i n  the  level of  

g rou ndwater m a y  occu r d u e  to variations i n  g roun d  surface topogra phy, subsurface 

stratifi cation ,  ra i n fa l l ,  a n d  other  poss ib le  factors that may not have been evident at 

the ti me of o u r  fie l d  i n vestigatio n .  It shou ld  be kept in m ind  that g ra d ing operations 
can change s urface d ra inage  patterns a nd/or red uce permeab i l it ies due to the 

d ensifi cation  of com pacted soi l s .  Such changes of surface and subsurface hydro log ic  
conditions ,  p l us  i rrigati o n  of l a ndscap ing  o r  s ign ifica nt increases i n  ra infa l l ,  may resu lt 

i n  the a p pe a ra n ce of s u rface or  near-surface water at l ocations where none existed 

previous ly .  The a ppeara nce of such water is  expected to be loca l ized and cosmetic 
i n  nature, i f  good  pos it ive d ra inage  is  i m pl e me nted, as recom mended in  this report, 
d u ring  a n d  at the com p l etion of constructio n .  
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It m ust b e  understood that u n l ess d iscovered d u ri n g  i n it ia l  site exploration or  

encountered d u ri n g  site g ra d i n g  operations,  it is  extreme ly  d i fficu lt to predict if or  

where perche d  o r  true g ro u nd water cond it ions may a ppear  i n  the future .  When site 

fi l l  or  formatio n a l  so i l s  a re fin e - g ra i ned and  of low permea b i l ity, water problems may 

not become a ppa rent for exten ded per iods of ti m e .  

Water cond itions ,  where suspected o r  encountered d u ri n g  construction ,  shou ld b e  

eva l u ated a n d  rem ed ied  b y  t h e  p roject c iv i l  and  geotechn ica l  consu ltants . The project 
deve loper a n d  property owne r, however, m ust rea l ize that post-construction 

a ppeara nces of g ro u n d water may have to be dealt with on  a site-specifi c  basis.  

VIII. GEOLOGIC HAZARDS 

O u r  review of some a va i l a b l e  p u b l ished info rmatio n  i nc l ud ing  the City of San Diego 

Seismic Safety Study,  Geo log ic  Haza rds  and Fau lts Map Sheet No.  39 ,  Figure No.  VI,  

i nd i cates that the s ite is l ocated i n  two l ow to moderate r isk, geo log ic  haza rd areas 

d es ig nated a s  Categori es 53 and 2 3 .  Category 53 d e n otes the subject site's 
underly ing  formationa l  m ateria l s  as " Variable Stability; Level or sloping terrain, 

unfavorable geologic structure; Low to moderate risk. " Category 2 3  denotes the 

su bject s ite's u n der ly ing formationa l  materia ls  as "Potential Slope Instability; Slide

Prone Formations; Friars: Neutral or favorable geologic structure . "  Our fi nd ings,  

ana lys is,  and conc lus ions  a d d ress these Geolog ic  Hazard Categories i n  Section VIII . B, 
"S lope Sta b i l ity . "  Based o n  the "Geologic Map of San Diego, 30'x60 ' Quadrangle, 

( Kennedy a n d  Tan ,  2 0 0 8 ) ,  Fig u re N o .  V, and the City of Sa n Diego Seismic Safety 

Study, Geo log ic  H a za rd s  a n d  Fa u lts Map  No .  39 ,  there a re no fau lts mapped on the 

subject s ite . I n  our exp l i ci t  professiona l  op in ion ,  ne ither a n  active fa u lt nor a 
potentia l ly active fa u l t  u n de rl i es  the su bject site . 
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The fo l lowing is a d iscussion of the geo log ic  cond itions and  haza rds  common to this 
a rea of San Diego County, a s  we l l  as  project-specific geo log ic  i nfo rmation re lating to 

deve lopment of the s u bject p roperty . 

A. Local and Regional Faults 

Rose Canyon Fault: The Rose Ca nyon Fau lt Zone ( M o u nt So ledad and  Rose Canyon 
Fa u lts )  is  l ocated a pproxi mately 7 m i les southwest of the s u bject s ite . The Rose 
Ca nyon Fau lt is m a pped trend ing  north-south from Oceans ide  to downtown San 

Diego, from where it appears to head southward into Sa n D iego Bay, through 

Coronado and offshore .  The Rose Canyon Fa u lt Zone is cons idered to be a complex 
zone of onshore a n d  offshore,  e n  eche lon strike s l i p ,  o b l i q u e  reverse,  and ob l ique 

norma l  fa u lts . The Rose Canyon Fa u lt is  cons idered to b e  ca pab le  of  generating an 

M 7  . 2  earthquake and is  cons idered m icrose ismica l l y  act ive,  a ltho u g h  no s ign ificant 

recent e a rth q u a kes a re known to have occurred on the fau lt .  

Investig ative work on  fa u lts that  a re part of  the Rose Ca nyon Fau lt Zone at  the  Pol i ce 
Ad min istration  a n d  Techn ica l  Center i n  d owntown San D iego,  at the SDG&E faci l ity in  

Rose Canyon,  and with in  San  D iego Bay and  e lsewhere with i n  downtown San Diego, 

has encou ntere d  offsets in Ho locene (geo log ica l ly recent) sed i ments .  These find ings 

confi rm Ho locen e  d isp lacement on  the Rose Canyon Fau lt, wh ich was d esig nated an 

"active" fa u lt i n  N ovember  199 1 ( H a rt, E .W.  and  W.A.  Brya nt, 2007 ,  Fau lt- Rupture 

H a za rd Zones in  Ca l i fo rn i a ,  Ca l iforn ia  Geo log ica l  S u rvey Spec ia l  Pub l i cation 42 ) .  

Coronado Bank Fault : The Coronado Bank Fa u lt is  located approx imately 2 0  mi les 

southwest of the site . Evi d e n ce for th is  fa u lt is  based u pon geophysica l  data ( acoustic 

profi l es )  a n d  the g e nera l  a l i g n m ent of ep icenters of record ed seism ic  activity (Greene, 

1 9 79 ) .  The Oceans ide  ea rthq u a ke of M S . 3  record ed J u ly 1 3 ,  1986 ,  is known to have 
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been cente red o n  the fau lt o r  with i n  the Coronado Bank Fa u lt Zon e .  Although this 

fa u lt  is  cons idere d  a ctive, d u e  to the se ismicity with i n  the fau l t  zone, it is s ign ificantly 

l ess active seism i ca l ly than the E ls inore Fau l t  ( H i l eman ,  1 9 73 ) .  It is  postu lated that 
the Coronado B a n k  Fa u l t  is  capa b l e  of generating  a M7 .6 earthq u a ke a n d  is of g reat 

i nterest d ue to its close prox im ity to the g reater San Diego metropo l itan area . 

Newport-Inglewood Fault: The Newport-Ing l ewood Fa u lt Zone is located 

a pprox imately 20 m i les  northwest of the site . A s ignificant earthquake ( M6 .4 )  

occu rred a long  th is  fau l t  o n  M a rch 10 ,  1933 .  S ince then  no  add itiona l  s ign ifi cant 

events have occurred . The fau lt is  be l i eved to have a s l i p  rate of approximately 0 . 6  

m m/yr with a n  u n known recu rrence i nterva l .  This fau l t  is  be l i eved ca pab le of 

produc ing  a n  e a rthq u a ke of M 6 . 0  to M 7 . 4  (SCEC, 2004 ) .  

Elsinore Fault: The E l s inore Fau lt is located a pproximately 29 m i l es northeast of the 

site.  The fa u l t  extends approxi mately 200 ki l ometers ( 1 2 5  m i l es )  from the M exican 

border to the n o rthern end  of the S anta Ana M ounta ins .  The E ls inore Fau lt zone is  a 

1 - to 4-m i le-wid e ,  n o rthwest-southeast-trend ing  zone of d iscontinuous and  en 
eche lon fa u lts extend i n g  through  portions  of Orange ,  Rivers ide ,  San D iego,  and  

Im peria l  Counties . Ind ivi du a l  fa u lts with i n  the E ls inore Fa ult  Zone ra nge from less 

than 1 m i l e  to 16 m i les  in l ength . The trend , l ength a n d  geomorph ic  expression of 

the E ls inore Fau l t  Zone i dentify it as be ing  a pa rt of the h i g h ly active San  Andreas 

Fau lt  system .  

Li ke the other fa u lts i n  the S a n  And reas system ,  the E ls inore Fa u lt  i s  a tra nsverse 

fau lt showi n g  pre do m i na ntly r ight- lateral movement. Accordi n g  to Hart, et a l .  

( 1979) ,  th is  m ovement a vera g es l ess than 1 centim eter p e r  year .  A long most o f  its 

l ength,  the E ls inore Fau l t  Zone is m a rked by a bo ld  topogra ph ic  expression consisting  
of l i n ea rly a l ig ne d  rid ges,  swa l es a n d  ha l l ows.  Fa u lted Ho locen e  a l l uv ia l  d eposits 
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( be l i eved to b e  l ess than 1 1 ,000  yea rs o ld)  found  a long severa l seg ments of the fa ult  

zone suggest that at l ea st part of the zone is  cu rre ntly active .  

Although the E l s inore Fa u lt Zone be longs to the San  And reas set of active, northwest

trend ing ,  rig ht-s l i p  fa u lts i n  the southern Ca l i forn ia area (Crowe l l ,  1962) ,  it has not 

been the site of a major earth q u a ke in h i storic ti me,  other tha n  a M 6 . 0  earthquake 

near the town of E ls inore i n  1 9 1 0  ( Richter, 1 9 5 8 ;  Toppozada a n d  Parke , 198 2 ) .  

However, based o n  length a n d  evidence o f  l ate-P le istocene or  Ho locene d isp lacement, 
G reensfe l d er ( 19 74 )  has esti mated that the E ls i nore Fa u lt  Zone is reasonab ly capab le  

of generati n g  a n  e a rth q u a ke ra ng ing  from M 6 . 8  to  M 7  . 1 .  Fault ing evidence exposed 

in  trenches p l a ce d  i n  G len  Ivy M a rsh across the G len  Ivy North Fau lt ( a  stra nd of the 

E ls inore Fa u l t  Zone between Corona and La ke E ls i nore ) ,  suggest a maxi mum 
earthq u a ke recurrence i nterva l  of 300  years ,  a n d  when com bined with previous 

esti mates of the l o n g -term hori zontal s l i p  rate of 0 . 8  to 7 . 0  m m/yea r, suggest typica l  

earthqua kes of M 6 . 0  to M 7 . 0  ( Rockwe l l ,  1 9 8 5 ) .  

San Jacinto Fault: The S a n  Jac into Fau lt is  l ocated 52 mi les  to the northeast of the 
s ite .  The San Jaci nto Fau lt Zone consists of a ser ies of c losely spaced fa u lts, i nc lud ing  

the  Coyote Creek Fa u lt, that  form the western m a rg i n  of the San Jaci nto M ounta ins .  

The  fau l t  zone extends from its junction with the  Sa n Andreas Fault  i n  San  
Bernard i n o, southeasterly towa rd the  Brawley a rea ,  where i t  conti nues south of  the 

i nternationa l  border a s  the I m peri a l  Tra nsform Fau l t  ( Ea rth Consu ltants Internationa l  

[ ECI ] ,  2 0 09 ) .  

The S a n  J a ci nto Fa u lt  zone has a h igh  level  o f  h i storica l  seism ic  activity, with at least 

1 0  damag ing  earthquakes ( M6 . 0  to M 7  . 0 )  hav ing occu rred on  th is fa ult  zone betwee n  

1 890 a n d  1986 .  E a rthqua kes on  t h e  San J acinto Fau lt i n  1 899 a n d  1 9 1 8  caused 

fata l it ies in the Rivers ide  Cou nty a rea . Offset across th is fau lt  is predo m ina ntly rig ht-
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latera l ,  s i m i l a r  to the San  Andreas Fau lt, a lthough  some i nvestigators have suggested 

that d ip-s l i p  m ot ion contrib utes up to 1 0 %  of the n et s l i p  ( ECI, 2009 ) .  

The seg ments o f  t h e  S a n  J a ci nto Fau l t  that a re of most concern to major metropol itan 
areas a re the S a n  Bern a rd ino ,  San Jac i nto Va l l ey a n d  Anza segments . Fault s l ip  rates 

on the various  seg me nts of the San Jaci nto a re less we l l  constra ined than for the San 

Andreas Fa ult ,  b ut the a va i l ab l e  d ata suggest s l ip rates of 12 ±6 m m/year for the 

northern segments of the fa u lt, and s l i p  rates of 4 ± 2  m m/year for the southern 

seg ments. For l a rg e  g round- ru pturi n g  earthq uakes on  the S a n  Jacinto fa ult, various 

i nvestigators have s u g gested a recu rrence i nterva l  of 1 5 0  to 300 yea rs .  The Working 

G roup on  Ca l i forn ia  E a rthq u a ke Probab i l it ies (WGCEP, 2008) has  esti mated that there 

is  a 3 1  percent pro b a bi l ity that a n  earthquake of M 6 .  7 o r  g reater wi l l  occur with in  30  

years on  th is  fau lt .  M a xi m u m  cred ib le  earthq u a kes o f  M 6 . 7, M 6 . 9 ,  a nd M 7 . 2  a re 

expected on  the  S a n  Bernard ino ,  San  J a ci nto Val l ey a nd Anza segments, respectively,  

ca pab le  of g enerati n g  pea k h orizonta l g round acce le rations  of 0 .48g to 0 . 53g  in  the 
County of Rivers ide ,  ( ECI,  2009) .  A M 5 .4 earthq u a ke occu rred on the San Jacinto 
Fa ult on J u ly 7, 2 0 1 0 .  

The U n ited States Geo log ica l  S u rvey has  issued the fo l l ow ing  statements with respect 

to the recent se ism ic act iv ity o n  southern Ca l i forn ia fa u lts : 

The S a n  J a ci nto fau lt, a long  with the E ls inore ,  S a n  Andreas, a n d  other  
fau lts, is  p a rt of the p l ate boundary that  acco m m od ates a bout 2 
i nch es/year  of m otion a s  the Pacific p late m oves n o rthwest re lative to 
the North A m e rican p late . The l a rgest recent earthq u a ke on the San 
Jaci nto fa u lt ,  near  th is  l ocation ,  the M 6 . 5  1 968 Borrego Mounta i n  
ea rthq u a ke Apr i l  8 ,  1 968,  occurred a bout 2 5  m i les  southeast o f  t h e  J u ly 
7 ,  2 0 1 0 ,  M 5 . 4  e a rthquake .  

Th is  M 5 . 4  e a rth q u a ke fo l l ows the  4th of  Apri l  2010 ,  Easter Sunday,  M 7 . 2  
earth q u a ke ,  l ocated a bout 1 2 5  m i les t o  the south , w e l l  south o f  the US 
Mexico i nternatio n a l  border. A M4 .  9 earth q u a ke occurred in  the  sa me 
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B. 

a rea on J u n e  1 2th at 8 : 08 pm ( Pa cifi c  Ti m e ) .  Th us,  th is  section of the 
Sa n Jaci nto fa u lt  rema ins  active .  

Se ismolog ists a re watch i n g  two major earthquake fa u lts i n  southern 
Ca l iforn ia . The S a n  J aci nto fault ,  the most a ctive earthquake fault  in  
southern Ca l i fo rn i a ,  extends for m ore tha n  1 00 m i l es from the 
i nternationa l  bord e r  i nto San  Bernard i no and  Riverside ,  a major 
m etropo l itan a rea often ca l led the In land E m p i re .  The E ls inore fau lt is 
m o re tha n  1 10 m i les  l ong ,  and extends i nto the Ora n g e  County and Los 
Ange les a rea  a s  the Wh ittier fau lt .  The Els i nore fa u lt is  capa b le  of a 
m ajor earthq u a ke that wou ld  s ign ifi ca ntly affect the l a rg e  metropol itan 
a reas of southern Ca l iforn ia .  The E ls inore fau l t  has not hosted a major 
earthq ua ke in m o re tha n  100  years .  The occurrence of these 
earthquakes a l o n g  the San Jaci nto fa u lt a n d  conti nued aftershocks 
d e m onstrates that the earthq uake activity i n  the reg i on rema ins at a n  
e levated leve l .  T h e  Sa n Jacinto fa u lt is  known a s  t h e  most active 
earthquake fa u l t  in south ern Ca l ifo rn i a .  Ca ltech a n d  U SG S  seismolog ist 
conti n ue to mon itor the ongo ing earthq ua ke activity us ing the 
Ca ltech/USGS Southern Ca l iforn ia Se ismic N etwork and a G PS network 
of m o re tha n  1 0 0  stations .  

Other Geologic Hazards 

Ground Rupture : G ro u n d  ruptu re is  cha racterized by bedrock s l i ppage a long a n  

esta bl ished fa u lt a n d  m a y  resu l t  i n  d isp lacement o f  t h e  g round  surface.  For g round 

ruptu re to occur a long  a fau lt, a n  earthq ua ke usu a l l y  exceeds M S . 0 .  If a M S . 0  

earthq u a ke w a s  t o  ta ke p l ace on  a loca l  fau lt, a n  estim ated s u rface- ru pture length 1 

m i l e  long  cou l d  b e  expected ( G reensfe lder, 1974 ) .  O u r  i nvestigation ind icates that 

the su bject site is  not d i rectly on a known active fa u lt trace and ,  therefore, the ri sk 
of g round  ru pture i s  remote . 

Ground Shaking : Structura l  d a mage ca used by seismica l l y  i nd uced g round  shaking 
is  a d etri menta l effect d i rectly re lated to fa u lting  and e a rth q u a ke activity . Ground 

shaking  is  cons idere d  to be the g reatest se ismic  haza rd i n  Sa n Diego Cou nty .  The 

i ntensity of g round  shak ing  is  dependent on the magn itude of the earthquake, the 
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d ista nce from the earthq u a ke ,  a nd the se ismic response cha racteristics of underlying 
soi ls  a n d  geo log ic  u n its .  Earthq u a kes of M 5 . 0  or  g reater a re genera l ly associated 
with s ign ificant d a m a g e .  I t  is  our  op in ion  that the most serious  d a m a g e  to the site 

wou ld  be ca used by a l a rg e  ea rthqu a ke o rig inating  on a nea rby stra nd  of the Rose 
Canyon Fa u lt  Zone .  Although  the chance of such an event is remote, it cou ld  occur 

with i n  the usefu l l i fe of the structures . 

Landslides : Based upon o u r  geotechn ica l  investigation ,  review of the geo log ic  map 
( Kenned y  a n d  Tan ,  2008 ) ,  rev iew of the referenced City of San Diego Seismic Safety 

Stud y  - - Geo log ic  Hazards  M a p  Sheet 3 9  and  stereo-pa i r  aeri a l  photog raphs (3-3 1 -
5 3 ,  AXN-4M- 1 3  a n d  1 4 ) ,  there a re no  known or  suspected a n cient l andsl ides l ocated 

on the site . 

Liquefaction : The l i q uefactio n  of  saturated sands d u ri n g  earthq uakes can b e  a major 

cause of d a m a g e  to b u i l d i n g s .  Liq uefaction is the process by wh ich soi ls  a re 
tra nsformed i nto a vi scous  fl u i d  that w i l l  flow as a l i qu id  when u n confined .  It occu rs 

pri m a ri l y  in  l oose, saturated sands a n d  si lts when they a re sufficiently shaken by an 
earthq u a ke .  

On  th is site, t h e  risk of l i q uefaction of  fou ndation materia ls  d ue t o  seism ic  shaking is 

cons idered to b e  very low d u e  to the d e nse natu ra l - g round  m ateri a l  and the lack of 

a sha l low,  stat ic  g ro u n d water s u rface under  the site . The g ro u ndwater surface is at 

a m i n i m u m  of over 50 feet be low the g round surface .  The site d oes not have a 

potentia l  for so i l  stre ngth loss to occur d u e  to a se ismic event.  

Slope Stability: S lope sta b i l ity ca lcu lations  were performed for the proposed cut 
s lopes a long g eo log ic  cross sections A-A' a n d  B-B'  ( Fi g u re Nos.  VIIa- b )  us ing the 

J a n bu m ethod of a n a lysis a n d  the com puter progra m  XSTABL Version 5 . 2 .  The 
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resu lts of our  sta b i l ity a n a lyses a re presented i n  Append ix B and i nd icate a factor of 
safety of g reater than  1 . 5  aga inst mass and  surfici a l  i nsta b i l ity. 

C. Geologic Hazards Summary 

It is our  op i n i on ,  based u pon  a review of ava i l ab le  m a ps, our  research , and  our  site 
investig atio n ,  that the site is  u nderl a i n  by re l ative ly  sta b le  formationa l  materia l s  and  
is  suita b l e  for the  pro posed new res identi a l  deve lopment a n d  associated 
im provem e nts prov ided the recom mendat ions presented here in  are i m p lemented .  

No  sign i fi ca nt geo log ic  h azards  a re known to exist on  the site that wou ld  prevent the 
proposed constructio n .  Gro u n d  shaki n g  from earth q u a kes on active southern 
Ca l iforn i a  fa u lts a n d  a ctive fau lts i n  northwestern M ex ico is  the greatest geo log ic  
hazard at the p ro perty . Desig n  of bu i l d i ng  structures i n  a ccordance with the cu rrent 
bu i l d i ng  codes wou ld  reduce the potentia l  for i njury or l oss of h u m a n  l ife . Bu i l d ings  
constructed i n  a ccord a nce with current bu i l d ing  codes may  suffer s ign ificant damage 
but  shou ld  n ot u n d ergo tota l co l l a pse . 

In  our  exp l i cit p rofess ion a l  op in ion ,  no  "active " or "potentially active " fa ults underl i e  
the  proje ct s ite .  

IX. CONCLUSIONS AND RECOMMENDATIONS 

The fo l l ow ing  con cl us ions a n d  recommend ations are based on  our  eva luat ion and  
a n a lys is of the fie l d  i nvestigat ion conducted by our  fi rm , our  l aboratory test resu lts, 
a n d  our  experi en ce with s im i l a r  so i l s  a n d  formation a l  materia l s .  The op in ions, 
conc lus ions,  a n d  reco m m endations  presented in this report are contingent upon 
Geotechnical Exploration, Inc. bei ng  reta i ned to review the fin a l  p lans and 
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specifications  a s  they a re developed a n d  to observe the s ite earthwork a n d  
insta l lat ion o f  fou nd at ions .  Accord i ng ly ,  w e  recommend  that t h e  fo l lowing paragra ph 
be i nc luded on  the  g ra d i n g  a n d  foundation p l ans  for the project. 

If the g eotechn ica l consu lta nt of record is cha n g ed for the project, the 
work s h a l l  be stopped u nt i l  the rep lacement has agreed in writi ng  to 
accept the res pons ib i l i ty with i n  the ir  area of techn ica l  competence for 
a pprova l u pon com pl etion  of the work. It sha l l  be the responsi b i l ity of 
the perm ittee to notify the City Eng i neer i n  writ i ng  of such change  prior  
to the reco m mencement of g ra d i n g  a n d/or fou ndat ion i nsta l l at ion work. 

The pri m a ry feature of concern at the site i s  the h i gh  to very h i gh  expans ion potenti a l  
o f  the weathe re d ,  surfic ia l formationa l  materia l s  coveri ng  t h e  s ite . In order to 
m i n i m ize poss i b l e  d a m a g e  to the on-grade  structures a n d  associated on-grade 
i mprovements, s u ch as  fl atwork, resu lti n g  from swe l l i ng  and shri n kage of these 
materia l s ,  we reco m m en d  that they be com p lete ly  removed in the a reas of a l l  on
g rade i m p rovem ents and b u ried  at  depth i n  l andsca pe a reas d uring  the g rad i ng  
operations .  

A. Preparation of Soils for Site Development 

1 .  Clearing and Stripping:  The a reas of  n ew construct ion shou ld  be c leared of 
a n y  m isce l l a neous d eb ris  that may be present at the ti m e  of constructio n .  
After c leari n g ,  t h e  g round  surface s h o u l d  be stripped of surface vegetation a s  
we l l  a s  a ssociated root systems .  Ho les resu lti ng  from t h e  remova l  of buried 
obstruct ions ,  i n c l ud i ng  tree roots, that extend  be low the proposed fin ished s ite 
g rades shou l d  be c leared a n d  backfi l l ed with s u itab l e  materi a l  compacted to 
the req u i rements p rovid ed under  Recommendat ion Nos .  4 a n d  5 be low. Prior 
to a n y  fi l l i n g  operations ,  the c leared a n d  strip ped materi a ls shou ld  be d isposed 
of off-s ite .  
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2 .  Removal and Treatment o f  Expansive Materials: In  order  to precl ude damage 

to the p roposed new o n - g rade im provem ents from swe l l i ng  and  shri n kage of 
the h i g h  to very h i g h  expans ion potenti a l  weathered formationa l  materia ls ,  we 

reco m m e n d  that these surfic ia l ,  re latively sha l l ow m ateria ls  be complete ly 

rem oved a n d  on ly  be reused as fi l l  at a d epth of at l ea st 2 feet and at a latera l 

d i sta nce of at l ea st 2 feet from the face of fi l l  s lopes i n  p lanned designated 

l andsca pe a reas .  The l i m its of remova l shou ld  extend  1 0  feet beyond the 

peri meter l i m its of a l l  new on-grade i m p rovements. 

A representative of our firm should be present at  the start of grading 
operations to verify the depths and areal extent of these expansive 

soil removals and their subsequent placement. 

3 .  Subgrade Preparation:  After the site has been c leared ,  stripped, and the 

requ i re d  excavations  made ,  the exposed subgra d e  so i l s  shou ld  be sca rified to 

a depth of 6 i n ch es ,  m oisture cond it ioned to at l ea st 2 percent a bove the 

laboratory opti m u m ,  a n d  compacted to the req u i re m e nts for structura l fi l l .  

4 .  Material fo r  Fifi: Al l  on-site soi ls  with a n  o rg a n ic content of l ess than 3 percent 

by vo l u m e  a re i n  genera l  suitab le  for reuse as fi l l  except as noted in 
Recom m e n d atio n  N o .  2 a bove. In  add ition ,  we recom m end that only the s i l ty 

sa nd  low to very low expansion potenti a l  so i l s  b e  used for trench and wa l l  

backfi l l  m ateri a l .  Any needed i m ported fi l l  materi a l  shou ld  be a low-expansion 

potentia l  g ra n u l a r  so i l  conta in ing  no rocks o r  l u mps  over 1 i nch in  g reatest 

d i mens ion a nd not more than 1 0  percent l a rger  tha n ½- inch . No more than 

15 percent of the fi l l  shou ld  be l arger  tha n  ¼ - i nch . Al l materia ls  for use as fi l l  
shou ld  be a pproved by o u r  representative prior  t o  fi l l i n g . 
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5 .  Fill Compaction : Al l  so i l s ,  i n  genera l ,  shou ld  be compacted to a m in imum 

degree  of compaction of 9 0  percent at  a moisture content at least 2 percent 

a bove the o pti m u m  based u pon ASTM D 1 557- 1 2 .  Fi l l  materia ls  shou ld be 

spread and co mpacted in un iform horizonta l l ifts not exceed ing 8 inches in  
u ncom pacted th ickness .  Befo re com paction beg ins ,  the fi l l  shou ld  be brought 

to the reco m mended moisture content by eithe r :  ( 1 )  a erati ng  and  d ry ing the 

fi l l  if it is  too wet, or ( 2 )  watering  the fi l l  if it is  too d ry .  Each l ift shou ld be 

thorough ly  m ixed before com paction to ensure a u n iform d istribution of 
mo isture . 

6 .  Permanent Slopes: We recommend that any req u i red permanent cut and fi l l  

s lo pes b e  constructed t o  a n  i ncl i nation  no steeper than 2 . 0 : 1 . 0  ( horizontal to 
vertica l ) .  The project p lans  and  specifications shou ld  conta in  a l l  necessary 

desig n featu res a n d  construction  requ i rements to p revent erosion of the on

site so i l s  both d u ri n g  and after constructio n .  S lopes and other  exposed g round 

surfaces shou ld  b e  a pp ropriately p lanted with a protective g roundcover. 

Fi l l  s lopes shou ld  be constructed so as to a ss u re that the recommended 
m i n i m u m  d e g ree  of com paction is  atta ined out to the fi n ished s lope face . This 

may b e  acco m p l ished by " ba ckrol l i ng "  with a sheepsfoot ro l l er or  other su itab le  

eq u ipment a s  the  fi l l  i s  ra ised . P lacement of fi l l  near  the tops of s lopes shou ld  
be carried o ut i n  such a manner  as to assure that loose,  u ncom pacted so i ls  are 

not s loughed  over the tops a n d  a l l owed to a ccu m u late on  the s lope.  Fi l l s  

constructed on  s lop ing  g round  hav ing  a n  i nc l i nat ion steeper than 5 :  1 
( horizonta l : verti ca l )  ratio shou ld  be keyed a n d  benched into com petent 

formationa l  m ateri a l  as i l l ustrated on Fig u re N o .  XIII .  The actua l  width of the 

toe keys and extent of remova l  of a ny existi ng  loose surface soi l or  weathered 

formationa l  m ateria l s  shou ld  be d etermined by o u r  representative in  the fie ld  
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7 .  

8. 

B. 

9 .  

d u ring  constructio n .  I n  add itio n ,  toe key excavations shou ld  b e  inspected by 

o u r  rep resentative pr ior to p lac ing  fi l l .  

Trench and Retaining/Basement Wall Backfill: Al l  backfi l l  soi l s  p laced in uti l ity 

trenches o r  beh ind  reta i n ing/basement wa l l s  shou ld  consist of low expansion 

potent ia l  so i l s  and be com pacted to a m i n i m u m  degree  of 9 0  percent relative 
compaction .  Backfi l l  m ateria l  shou ld  be p laced in lift th icknesses a ppropriate 

to the type  of com paction equ ipment uti l ized a n d  com pacted to a min imum 
degree  of 9 0  percent by mechan ica l  means.  

Our exper ience has  shown that even sha l l ow, n arrow trenches,  such as for 

i rrigat ion a n d  e lectrica l  l i nes,  that a re not properly com pacted can result i n  

prob lems,  particu l a rly  with respect t o  sha l l ow g roundwater accumu lation and  

m i g rati o n .  

Surface Drainage: Positive s u rface g rad ients shou l d  be prov ided adjacent to 
any  proposed new structures .  Roof g utters a n d  downspouts shou ld  be insta l led 

on  the structures so  as to d i rect water away from foundations  and s la bs toward 
su ita b l e  d ischarg e  fac i l ities .  Pond ing  of surface water shou ld  not be a l lowed 

a nywhe re on the s ite . 

Foundation Recommendations 

Footings: We recommend  that the proposed new res identia l  structures be 
supported on  convention a l ,  i n d ivid u a l -spread and/or conti nuous footi ng  

fou n d at ions beari n g  on  und i sturbed formationa l materia l s  a nd/or properly 

compacted fi l l  soi l s  prepared a s  recom mended a bove in Reco m mendation No.  
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5 .  Al l footi ngs  shou ld  be founded at least 18  inches be low the l owest a djacent 
fin ished  g ra d e .  

At t h e  reco m mended depth,  footings  may be des igned for a l l owab le  bearing 

p ressures of 2 ,000 pounds per square foot ( psf) for com bined dead and  l ive 

loads and 2 , 700 psf for a l l  loads,  i nc lud ing  w ind  o r  se ismic .  A l l  footings shou ld ,  

however, have a m in imum width of  12  i n ches .  

1 0 .  General Criteria fo r  All Footings : Footi ngs located a djacent to the tops of 
s l opes s h o u l d  be extended sufficient ly deep so  as to provid e  at l east 10 feet of 

h o rizonta l cover or 1 ½ t imes the width of the footi ng ,  wh ichever is g reater, 

between the s lope face a n d  outsid e  edge  of the footi ng  at the foot ing bearing 

l eve l .  Footi ngs  l ocated a djacent to ut i l ity trenches shou ld  have the i r  beari ng 
s u rfaces s ituated be low an imag inary 1 . 5 to 1 . 0 p lane  projected u pward from 

the bottom edge  of the a djacent uti l ity trench . 

A l l  conti n uous  footi ngs  shou ld  conta i n  top a n d  botto m  rei nforcement to provid e  

structura l  conti n u ity a n d  t o  permit s pann ing  of loca l  i rreg u larities .  We 

reco m m e n d  that a m i n i m u m  of fou r  N o .  5 re info rc ing bars be provided in the 

footings  - two near  the top and two nea r the bottom .  A m in imum c leara nce 

of 3 i nches  shou ld  be m a i nta i ned between stee l  rei nforcement a n d  the bottom 
o r  s ides of  the footi n g .  I n  order for us to offer a n  op in ion as to whether the 

footi ngs  a re founded on  materia l s  of suffic ient load beari n g  capacity, it is  
essenti a l  that our  rep resentative inspect the footing  excavations prior  to the 

p l acement of rei nforc ing stee l  o r  concrete . 

NOTE: The project Civil/Structural Engineer should review all reinforcing 

schedules. The reinforcing minimums recommended herein are not to be 
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construed as structural designs, but merely as minimum reinforcement to 
reduce the potential for cracking and separations. 

1 1 .  Seismic Design Criteria : Site-specifi c  seismic des ign criteria for the proposed 

structu re a re p resented in the fo l l owing tab le  in accord a n ce with Section  1 6 1 3  

o f  the 2 0 1 6  CBC, wh ich i ncorporates b y  reference ASCE 7 - 1 0  for seism ic 
desi g n .  We have d eterm ined the ma pped spectra l acceleration val ues for the 

site, based o n  a l at itude of 3 2 . 9582 degrees and long itude of - 1 1 7 . 18 1 6 

degrees,  uti l iz i n g  a th i rd-party tool provided by the USGS, wh ich provides a 

so lut ion for ASCE 7 - 1 0  ( Section 1 6 1 3  of the 2 0 1 6  CBC) uti l iz ing  d ig it ized fi les 

for the S pe ctra l Acceleration m a ps .  Based on  o u r  past experience with si m i l ar  

cond itions ,  we have assig ned a Site Soi l  C lassifi catio n  of D .  

TABLE I 
Mapped Spectral Acceleration Values and Design Parameters 

Fa Fv Sms 
0 .9 7 3  1 . 1 1 1  1 . 646 1 . 0 8 1  

1 2 .  Lateral Loads :  Latera l l o a d  resista nce for t h e  structures supported on  footi ng 

fou ndations  may b e  developed in fri ction between the foundation bottoms a n d  

th e s u pportin g  su b g rade .  An a l lowa b l e  friction  coeffic ient o f  0 . 30 is  considered 
a p p l icab l e .  An a d d it iona l  a l l owa b l e  passive res istan ce equa l  to an equ iva lent 

fl u i d  wei g ht of 3 0 0  pounds  per cub ic  foot (pcf) acti ng  aga i nst the foundations 

may b e  used i n  d es ign  provided the footi ngs  a re poured neat aga inst the 

adjacent u n d isturbed formationa l  or  com pa cted fi l l  materia l s .  These l atera l 

resistance va lues  ass u m e  a level  surface in  front of the footi ng  for a m i n i m u m  

d ista nce of th ree ti m es the e m bedment depth of t h e  footi ng  and  a ny shear 

keys. 
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1 3 .  Settlement: Settle m e nts under  bu i l d ing  loads a re expected to be with in  
to lera b l e  l i m its for the proposed structures. For footi ngs  designed in 

a ccord ance with the reco m m endations presented i n  the preced ing  para g raphs,  

we a ntic ipate that tota l settlements shou ld not exceed 1 i nch and  that post
construct ion d i fferenti a l  settle ments shou ld  be l ess tha n ¼ -inch in 25 feet. 

14 .  Retaining/Basement Walls : Reta in ing  a n d  basement wa l l s  m ust be designed 

to res ist l atera l e a rth pressu res and a ny add itiona l  l atera l pressu res caused by 

surcha rg e  loads  on  the adjo in ing  reta i ned surface .  We recommend that 

u n restra ined  ( cant i l ever) wa l l s  with level  backfi l l  be des igned for an equiva lent 

fl u id  pressu re of 35 pcf. We recommend that restra ined  wa l l s  ( i . e . ,  basement 

wa l l s  o r  a n y  w a l l s  with a n g l e  poi nts o r  are curvi l i n ea r  that restra i n  them from 

rotation )  with l eve l  backfi l l  be desig ned for a n  equ iva le nt fl u id  pressure of 35  
pcf p lus  a n  a d d it iona l  u n iform latera l pressu re of 8 H  pounds per square foot 

where H is e q u a l  to the he ight of backfi l l  a b ove the top of the wa l l  footing  i n  
feet.  Wherever wa l l s  w i l l  be su bjected t o  surcharg e  loads,  they shou ld  a lso b e  
desig ned for a n  a d d it iona l  u n iform latera l p ressure e q u a l  t o  one-th i rd the 

a nticip ated s u rc h a rg e  pressure in  the case of u n restra i ned wa l l s  and one-ha lf  
the a ntic ipated s u rc h a rg e  pressure i n  the case of restra i ned wa l l s .  

For se ismic  d e si g n  of  u n restra ined wa l ls 1 we reco m mend that the  seismic  

pressu re i ncre ment b e  taken as a fl u i d  pressu re d istri bution uti l iz ing an 

equ iva lent fl u i d  we ight  of  1 1  pcf. For restrai ned wa l ls  we reco m mend that the 
seism ic  p ressu re i ncre ment be ta ken as a fl u i d  pressure d istribution uti l iz ing 

a n  equ iva lent  fl u i d  we ight of 17 pcf added to the active static fl u id  pressure 

uti l iz i n g  a n  e q u iv a l ent fl u i d  weig ht of 3 5  pcf. 

The p rece d i n g  desi g n  pressures ass u m e  that the wa l l s  a re backfi l led with low 
expansion potentia l  m ateria ls  ( Expa nsion Index l ess than 5 0 )  and  that there is 
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suffic ient d ra i nage  beh ind  the wa l l s  to prevent the bu i l d -up  of hydrostatic 

pressures fro m  s u rface water infi ltration .  We reco m m en d  that wa l l  d ra inage 

be provided  us ing  J -D ra i n  2 0 0/220 and  J -Dra in  SWD .  No g ravel  or  p ipe is used 

with the J -D ra in  syste m .  The d ra in  m ateria l  shou ld  termi nate 1 2  inches below 

the fin ish  s u rface where the surface is  covered by s l a bs o r  1 8  i nches be low the 

fin ish surface in l a n d scape areas .  

Backfi l l  p l aced beh ind  the wa l ls shou ld  be com pa cted to a m i n i m u m  degree of 

90 percent relative com paction  us ing l i ght com pactio n  eq u ipment. If  heavy 
equ ipment is  used,  the wa l l s  shou ld  be a ppropriately  tem porari ly braced . 

C. Concrete Slab on-grade Criteria 

1 5 .  Minimum Floor Slab Thickness and Reinforcement: Based on our  experience, 

we have fou n d  that, for various reasons,  floor s labs occas iona l ly crack, causing 

b ritt le s u rfaces such as cera m i c  t i les to beco m e  d a maged .  Therefore, we 

recom m e n d  that a l l  s l a bs on-g rade contai n  at l ea st a m i n i m u m  a mount of 
rei nfo rcin g  stee l  to red uce the separation of cracks, shou ld  they occur .  

1 5 . 1 I nterior  floor  s la bs shou ld  be a m i n i m u m  of 5 i n ches actua l  th ickness 

a n d  be rei nfo rced w ith N o .  4 bars on 1 8- inch centers ,  both ways, p laced 

at m i d h e i g ht in the s l ab .  S l ab  subgrade  soi l  shou ld  be verified by a 

Geotechnical Exploration, Inc. representative to have the proper 
mo isture content with i n  48 hours prior  to p lacement of the vapor barrier 

and pouri n g  of  con crete . 

1 5 . 2  Fo l l owi ng  p lacement o f  any concrete fl oor s labs ,  suffic ient d ry ing ti me 
m ust be a l l owed prior  to p lacement of floor  coverings .  Premature 
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p lace ment of fl oor coverings  may resu lt i n  degradation of a d hesive 

materia l s  a n d  l oosen ing  of the fin i sh floor materia l s .  

1 6 .  Concrete Isolation Joints:  We recommend the project Civ i l/Structural Eng ineer  

i n corporate iso lat ion jo i nts a n d  sawcuts to  at  least one-fourth the thickness of 

the s l a b  i n  any  floor  des igns .  The jo i nts and  cuts , if properly  p l aced , should 

red uce the potentia l  for and he lp control floor s lab crackin g .  We recom mend 

that concrete s h ri n kage  jo i nts be spaced no  farthe r  tha n approx imate ly  20 feet 

apart, a n d  a l so at re- entra nt corners . However, d ue to a n u m ber of reasons 

(such as base preparatio n ,  construction  techn iq ues,  cur ing p roced ures, and  

normal  shr inkage  of concrete) ,  some cracking of s l abs ca n be expecte d .  

1 7 .  Slab Moisture Protection and Vapor Barrier Membrane: Although it is not the 

respons ib i l ity of geotech n ica l eng inee ri n g  fi rms to p rov ide moisture protection 

reco m m e ndat ions,  as  a serv ice to our c l ients we provide the fo l l owing 
d i scuss ion and suggested m i n i m u m  protection criteri a .  Actua l  recommenda

tions  shou ld  be prov ided by the a rch itect and  waterproofi ng  consu lta nts. 

So i i  m oistu re vapor  can resu it  in damage  to moisture-se nsit ive fioors, some 

floor  sea l e rs ,  or sensitive equ ipment in d i rect contact w ith the floor, in  add ition 

to mold and sta i n i n g  o n  s la bs, wal ls  and carpets . The common practice in  

Southern Ca l i forn ia  is  to p lace vapor reta rders made  of PVC, o r  of polyethylene.  
PVC retarde rs a re made i n  th ickness ra ng ing from 10- to 60- m i l . Polyethy lene 

reta rders ,  ca l l ed  v isqueen,  ra nge  from 5 to 1 0  mi l  in  th ickness .  These products 

a re no  longer  conside re d  adequate for moistu re p rotection  and  can actua l ly  
d eteriorate over  ti me .  

Specia lty vapor reta rd i n g  products possess h igher  tens i le  strength and a re 

more specifi ca l l y  desi g n ed for and  i ntended to reta rd moisture transmission 
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The use of such products is  h igh ly 

reco m m e n d ed for red u ction of floor  s l ab  moisture emiss ion . 

The fo l lowi n g  American Society for Testing  a n d  M ateria l s  (ASTM ) and  American 
Concrete I nstitute (ACI) sections  address the issue of moisture transmission 

i nto a n d  thro u g h  concrete s l a bs : ASTM El 745-97 (2009)  Standard 
S pecificat ion  for P lastic Water Vapor  Retarde rs Used i n  Contact Concrete S labs ;  

ASTM E 1 54-88 ( 2 0 0 5 )  Sta ndard Test M ethods for Water Vapor Reta rders Used 
in Conta ct with Earth ; ASTM E96-95 Standard Test M ethods for Water Vapor 

Transm iss ion of Mate ria l s ;  ASTM E 1 643 -98 (2009)  Sta ndard Practice for 
Insta l l ation  of Water Va por Reta rde rs Used in Contact Under  Concrete S labs ;  

and ACI  3 0 2 . 2R-06 Gu ide  for Concrete S l a bs that  Receive M oisture-Sensitive 
F loori n g  M ateria l s .  

1 7 . 1 Based on  the a bove, we reco m mend that the va por barrier consist of a 
m i n i m u m  1 5- m i l  extruded polyolefi n  p lastic ( no recycled  content or  

woven m ateria l s  perm itte d) .  Permeance as tested before and after 

m a n d atory cond ition ing  (ASTM E l  745 Section  7 . 1  a n d  sub-paragra phs 
7 . 1 . 1 -7 . 1 . 5 )  shou ld  be l ess than 0 . 0 1  perms ( g ra i ns/square foot/hour  in  

H g )  a n d  com p ly with the ASTM E l  745 C lass A req u i rements . Insta l l ation 

of vapor  barrie rs shou ld  be in accord a nce with ASTM E 1 64 3 .  The basis 

of desi g n  is  1 5-m i l  StegoWra p  vapor ba rrier  p laced per the 

m a n u factu rer's gu ide l i nes .  Reef Ind ustries Va por G u a rd membrane has 
a l so  been shown to ach ieve a permeance of l ess tha n 0 . 0 1  perms. We 

reco m mend  that the s l ab  be poured d i rectly on  the vapor ba rrier, which 

is  p laced d i rectly on  the prepared subgrade  soi l ;  no sand o r  g ravel  layers 

a re u se d . 
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1 7 . 2  Com mon to a l l  accepta b le  products, vapor reta rde r/barrier joi nts m ust 

be l a pped a n d  sea led with mastic or the m a n ufacturer's recommended 

ta pe  o r  sea l i n g  products . In  actua l  practice, sta kes a re often d riven 
throug h  the reta rde r  materia l ,  eq u ipment is  d ragged or ro l l ed across the 

reta rde r, overl app ing  o r  joi nting  is  not pro pe rly i m plemented, etc . Al l  

these construction  d eficiencies red u ce the retarder's effectiveness . In 

no  case s h o u l d  retarder/barrier pro d u cts b e  punctured or gaps be 

a l lowed to form pr ior  to or  d u ri n g  concrete p lace ment.  

1 7 .  3 Vapor  retarde rs/ba rriers do  not p rov ide fu l l  waterproofing  for structures 

constructed be low free water surfaces . They a re i ntended to help red uce 

or prevent vapor  tra nsmission a n d/or cap i l l a ry m igration through the 
soi l  a n d  through  the concrete s labs .  Waterproofing  systems must be 

des igned and properly constructed i f  fu l l  waterproofing  is  desired . The 

owner  a n d  p roject des igners shou ld  be consu l ted to determine the 

specific l eve l  of protection req u i re d .  

1 7 . 4  Fol l ow ing  p lacement o f  concrete floor  s l a bs,  suffi cient d ry ing ti me m ust 

be a l l owed pr ior to p lacement of any floor  coverings .  Premature 

p l ace ment of floor  coverings may resu l t  i n  degradation of a d hesive 

m ateri a l s  a n d  loosen i ng of the fin i sh  floor  m ateri a l s .  

1 8 .  Exterior Slab Thickness and Reinforcement: As a m in i m u m  for protection  of 

on-site i m p roveme nts, we recommend that a l l  exterio r  pedestrian concrete 

s l a bs be 4 ½ i nches th ick and  be founded on p roperly  com pacted and tested 

fi l l ,  with N o .  4 b a rs at 24- inch centers ,  both ways, at the center of the s lab ,  

a n d  conta i n  adequate iso l at ion and contro l  jo i nts.  The performance of on-site 

i m p rove m ents can  be g reatly affected by so i l  base prepa ration a nd the qua l ity 



Lot 3 1 ,  Ra ncho d e l  So l  
San  Diego,  Ca l i forn ia  

Job  No .  19- 1 2420 
Page 32 

of constructio n .  I t  i s  therefore i m portant that a l l  i m p rovements are properly 
des igned a n d  constructed for the existi ng soi l  cond itions .  The improvements 

shou ld  not b e  bu i l t  on l oose soi ls  o r  fi l l s  p laced without our  o bservation and  

testi n g .  

For exterio r  s l a bs with the m i n i m u m  shri nkag e  reinfo rcement, control jo ints 
shou ld  be p la ce d  at spaces no farther  tha n  1 5  feet apart or the width of the 

s l ab ,  wh ichever  is  l ess, and a lso at re-entrant corners .  Control joi nts in 

exterior s l abs  shou ld  be sea l ed with e lastom e ric jo int sea la nt. The sea lant 

shou ld  b e  i n spected every 6 months a n d  be properly  m a i nta i ned . 

Pavement 

1 9 .  Concrete Pavement: We recommend  that concrete pavement, inc lud ing  

garage s labs ,  a s  wel l  as  the d rive and  park ing a reas adjace nt to  the residences 
subject on ly  to a uto m o b i l e  a n d  l ig ht truck traffic, be 5½ inches thick and be 

supported d i rectly on pro perly prepa red on -site subgrade so i ls .  We 

reco m m e n d  that the th ickness be i ncreased to 7 i n ches for d ri veways subject 
to occas iona l  heavy truck traffic .  The concrete shou ld  conform to Section 2 0 1  

o f  The Sta n d a rd S pecifi cations for Pub l i c  Works Constructio n ,  2 0 0 0  Edit ion, for 
Class 560-C- 3 2 5 0 .  

In  order  t o  contro l shri n kage  cracking ,  we reco m mend that saw-cut, 

wea kened-p l ane  jo ints b e  provided  at a bout 1 5-foot centers both ways. The 

pavem e nt s l a bs shou ld  be saw-cut as soon as pract ica l  but no more than 24 

hours after the p l ace m ent of the concrete . The depth of the jo int shou ld  be 

one-quarter of the s lab thickness a n d  i ts  width shou ld  not exceed 0 . 02-foot. 

Reinfo rci n g  stee l  is  not n ecessary u n less it is des i red to i ncrease the jo int 
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spacin g  reco m m ended a bove . I n  l ieu of jo inti n g  for the garage  s la bs, they 

may be reinfo rced with N o .  4 bars at 1 8- inch centers both ways . 

E. General Recommendations 

2 0 .  Protect Start Up Notification:  I n  order  to m in i m ize any  work de l ays d u ring  site 

develo p ment, th is  fi rm shou ld  be contacted 24 hours pr ior to any need for 

observation of  foot ing  excavations or  fie l d  dens ity testin g  of compacted fi l l  
so i l s .  I f  poss ib le ,  p laceme nt o f  formwork and  stee l  rei n forcement in  footi ng 
excavations  shou ld  n ot occur prior  to observi ng  the excavations ; i n  the event 

that o u r  o bservations  revea l  the need for deepen ing  or redesign ing  foundation 

structu res at  any l ocations ,  any formwork or  stee l  rei nfo rcement in  the affected 

footin g  excavation  a reas wou ld  have to be rem oved prior  to correction of the 

observed p ro b l e m  ( i . e . ,  d ee pen ing  the foot ing excavati o n ,  recompacting  soi l 

i n  the bottom of the excavation ,  etc. ) .  

IX. GRADING NOTES 

Geotechnical Exploration, Inc. reco m mends that we b e  reta ined to verify the 
actua l  soi l cond itions  revea led  d uri n g  s ite g rad ing  work a n d  footi ng  excavation  to be 

as a nticipated i n  this "Report of Preliminary Geotechnica/ Investigation" for the 

project. In a d d itio n ,  the com pa ction  of any fi l l  so i ls  p laced d uri n g  site g rad ing  work 

m ust be o bserved a n d  tested by the soi l  eng i neer.  It is  the responsib i l ity of the 
g rad ing  contra ctor to com p ly  with the requ i rements on  the g rad ing  plans and the 

local g ra d i n g  o rd i na n ce .  Al l  reta i n i n g  wal l  and trench backfi l l  shou ld  be properly 

com pacte d . Geotechnical Exploration, Inc. wi l l  assu me no  l i ab i l ity for damage 

occurri n g  due to  i m properly  o r  u ncom pacted backfi l l  p l aced without our  observations 

and testin g .  
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Our conc lus ions  a n d  reco m mendations  have been based on  avai l ab l e  data o btai ned 
from our d ocu m ent review, fie l d  investigation ,  l a boratory test ing and ana lysis, as wel l 
as  our  experience with s im i l a r  so i l s  a n d  formationa l  materia l s  l ocated in  th is  a rea of 
San D iego .  Of necessity,  we m ust assume a certa i n  degree of contin u ity between 
exp loratory excavations .  I t  is ,  therefore, necessary that a l l  observations, 
conc lus ions, and reco m mendations be  verified at the t ime grad i ng operations beg i n  
o r  w h e n  footi ng  excavat ions a re p laced . In  the event d iscrepa ncies a re noted, 
add itiona l  reco m mendations may  be issued,  i f  req u i red . 

The work performed and  reco m mendations p resented here in  are the resu lt of an  
investigat ion and  ana lys is  that m eet the  contemporary standard of  ca re in  our  
p rofess ion with i n  the City of San D iego .  No  wa rra nty i s  p rov ided .  

This report shou ld  be cons idered va l i d  for a period o f  two ( 2 )  years,  and  is subject to 
rev iew by our  fi rm fo l low ing  that ti m e .  If s ign ificant mod ificat ions a re made to the 
bu i l d i ng p l a ns ,  especi a l l y  w ith respect to the he ight and  l ocation  of any p roposed 
structures, th is  report m u st be p resented to us for i m med iate review and possi b le  
revis io n .  

It i s  t h e  respons i b i l ity o f  the owner and/or developer to ensure that the 
reco m m endat ions s u m m a rized in this report a re ca rried out in  the fie ld  operations 
and  that our reco m mendat ions for des ign of th is  p roject a re i ncorporated i n  the 
structura l  p l ans .  We shou ld  be  reta i ned to review the project p lans once they a re 
ava i l a b le ,  to see that our  reco m m endat ions a re adequately i ncorporated i n  the p lans .  
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This fi rm does not practice o r  consult  i n  the fie l d  of safety eng ineeri n g .  We do  not 

d i rect the contractor's o perations,  a n d  we ca nnot be respons ib le  for the safety of 

personne l  other  tha n o u r  own on  the s ite ; the safety of others is the respons ib i l ity of 

the contractor .  The contractor shou l d  notify the owner i f  any  of the recom mended 

actions presente d  here in  a re cons idered to be unsafe .  

The fi rm o f  Geotechnical Exploration, Inc. sha l l  not b e  he ld  responsib le for 

changes to the phys ica l con d ition  of the property, such a s  add it ion of fi l l  so i ls  or  

chang ing  d ra i n a g e  patterns, wh ich occur subseq uent to issuance of  this report and  

the changes a re m a d e  without o u r  o bservations,  testin g ,  a n d  approva l .  

Once a g a i n ,  s h o u l d  a n y  q u estions a rise  concern ing  th i s  report, p lease fee l  free to 

contact the u n de rs i g ned . Reference to o u r  Job No. 1 9 - 1 2420 wi l l  exped ite a reply 
to you r  i n q u i ri es .  

Respectfu l ly s u b m itted ,  

G EOTECH NICAL EXPLO RATION,  INC. 

w!.�sCt:tG6 
Senior G eotechn i ca l  Eng ineer  

Staff Geo log i st 

Jon  
P . G  
Sen 

/I 
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Scale: l "  = 80' 
(approximate} 

NOTE: This Plot Plan is not to be used for legal purposes. 
Locations and dimensions are approximate. Actual 
property dimensions and locations of utilities may be 
obtained from the Approved Building Plans or the 
"As-Built" Grading Plans. 

REFERENCE: This PLOT PLAN was prepared from an existing 
PRELIMINARY GRADING PLAN by FARRINGTON ENGINEERING 
CONSULTANTS, I NC. dated 6-20-1 9 and from on-site field 
reconnaissance performed by GEi. 
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Digital preparation by 
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ONSHORE MAP SYMBOLS 

Contact - Contact between geologic units; dotted where concealed. 

Fault - Solid where accurately located; dashed where 
approximately located; dotted where concealed. U = upthrown 
block, D = downthrown block. Arrow and number indicate 
direction and angle of dip of fault plane. 

Anticline - Solid where accurately located; dashed where 
approximately located; dotted where concealed. Arrow 
indicates direction of axial plunge. 

Syncline Solid where accurately located; dotted where concealed. 
Arrow indicates direction of axial plunge. 

Landslide - Arrows indicate principal direction of movement. 
Queried where existence is questionable. 

Strike and dip of beds 

Inclined 

Strike and dip of igneous joints 

Inclined 

Vertical 

Strike and dip of metamorphic foliation 

Inclined 

DESCRIPTION OF UNITS 

Mission Valley Formation 

Stadium Conglomerate 

Friars Formation 

Figure No. V 
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Geolog ic Hazards ap Excerpt 
San Diego 

azards and Fault 
Sheet 39 

Development Services Department 

DATE: 4/3/2008 

Lot 31 Rancho Del Sol 
Camin ita Mendiola 

San Diego, CA. 

LEGEND 

Geologic Hazard Categories 
FAULT ZONES 

1 1  Active. Alquist-Priolo Earthquake Fault Zone 
12 Potentially Active. 

Inactive, Presumed Inactive. or Activity Unknown 

13 Downtown special fault zone 

21 Confirmed, known. or highly suspected 

23 Friars: neutral or favomblc geologic structure 

24 Friars: unfavorable geologic structure 

· 25 Ardath: neutral or favomble geologic structure 

26 Ardath: unfavorable geologic structure 

27 Otay. Sweetwater. and olhcrs 
LIQUEFACTION 

31 High Potential -- shallow groundwater 
major drainages. hydraulic fills 

32 Low Potential -- fluctuating groundwater 
minor drainages 

COASTAL BLUFF� 

41 Gcnemlly unstable 
Numero�s landslides. high steep bluffs, 
severe erosion, unfavomblc geologic structure 

42 Genemllv unstable 
Unfavorable bedding plains. high erosion 

43 Genemllv unstable 
Unfavorable jointing, local high erosion 

44 Moderately stable . . Mostly stable fonnations. local lugh erosion 
45 Moderately stable 

Some minor landslides. minor erosion 
46 Modcmtcly stable 

Some unfavorable geologic structure, minor or no erosion 
47 Generally stable 

Favorabie geologic structure. minor or no erosion, 
no landslides 

48 Generally stable 
Broad beach areas. develoJJ<!d h:nbor 

OTHER TERRAIN 

51 Level mesas -- underlain by termce deposits and bedrock 
nomimal risk 

52 Other level areas, gently sloping to _steep terrain, 
favorable geologic structure. Low nsk 

53 Level or sloping termin, unfavorable geologic structure. 
Low to moderate risk 

54 Steeply sloping terrain. unfav�rable or fault controlled 
geologic strucn,re. Moderate nsk 

55 Modified terrain (grnded sites) 
Nominal risk 

Water (Bays and Lakes) 

FAULTS 

Fault 

Inferred Fault 

Concealed Fault 

Figure No. VI 
Job No. 19- 12420 

October 20 1 9  
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NOTE: This Cross Section is not to be used for legal 
purposes. Locations and dimensions ore approxi
mate. Actual property dimensions and locations 
of utilities may be obtained from the Approved 
Building Plans or the "As-Built" Grading Plans. 
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Geotechnlcal 
!Exploration, Inc. EQUIPMENT: Rubber tire backhoe 

DATE LOGGED: September 6, 201 9  
DIMENSION & TYPE OF EXCAVATION: 
9.0-ft. x 3.0-ft x 6.75-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 237' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

1 

2 

3 

4 

5 

6 

7 

8 

..J 
0 
Ill 
:E 
>-

FIELD DESCRIPTION AND 

CLASSIFICATION 

DESCRIPTION AND REMARKS 

(Grain Size, Density, Moisture, Color) 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL (Qts) 
-- 32% passing the No. 200 sieve. 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining . 
-- 47% passing the No. 200 sieve. 
-- Atterberg limits: Liquid limit = 46, Plastic limit = 1 9, 

Plasticity index = 27. 
WEATHERED FRIARS FORMATION (Tf) 

(/) 
0 
ui 
:i 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

-- 26% passing the No. 200 sieve. 

Bottom of trench at 6. 75 feet. 

� 
cii 
z C w 

W
W 

0 
w 

0 a: 
<( ::i  

0 
<( t !ii  � 13  • O  

� :lo  3: .!:: 

JOB NUMBER: 1 9-1 2420 

0 
0 
:lo 

l >- ,;::-
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0 a: " 

w 0 0. C 
::. a: :. - � ::i ::i ::i � 
� Iii :lo - cii _ v, 
I- - � m  z 
a. 0 w 
O :l!i  :. o  0 

10 .7  1 1 6.2 

1 2.0 1 20.6 

1 2.4 1 1 8.4 

PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31  
Rancho del Sol 

LOG NO. 

SITE LOCATION: 

:r 
X 0 w 

(/) 0 z � 0 
0 z 
:;- 0 

cii z z 
� <( a. 
X X w w 

1 1 2  

T-1 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

Lot 31 - Rancho del Sol 
San Diego, CA FIGURE NO. I l la 

t: 
g in 

I-
z 
::i ci 0 
0 ..J 
;= a. 
0 :lo 
..J <( 
Ill (I) 



DATE LOGGED: September 6, 201 9 

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 
1 0.0-ft. x 3.0-ft x 8.5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 227' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

FIELD DESCRIPTION AND 

CLASSIFICATION 

:r: 5 � DESCRIPTION AND REMARKS I- ~  IX) 0. 
fb ] � � (Grain Size, Density, Moisture, Color) 
Cl - w 

1 

2 

3 

4 

SIL TY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL I FILL (Qts / Qaf) 

SANDY CLAY, fine- to medium-grained sand. Very stiff. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 
-- 61 % passing the No. 200 sieve. 

WEATHERED FRIARS FORMATION (Tf) 

U) 

c,j 
Cl) 
:::i 

SM 

CL 

5 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

6 

FRIARS FORMATION (Tf) (SANDSTONE) 

SILTY CLAY with SAND, fine-grained sand. Hard. Moist. 
Pale olive gray. Thinly bedded and fissile. 

CL 

� 0 :r 
X 0 0 w 

cii :. U) 0 
z l f£ 'ti' 

.... z � C w 0 0 
w 0 

:. � 
0 Q. C 0 z 

W fl:  w :. - � 0 0 :::,  0 ::> ::> ::> � � z cii <t I- <t z � Iii  :. - iii ..J U) � 't'  
- U) � <t 0. - 1- - � m  z 0. • O  o. O  w X � � :.  � .!::  0 :.  :. 0 0 w 

9.8 

FRIARS FORMATION (Tf) (MUDSTONE) 

-- 97% passing the No. 200 sieve. 

1 5.1 1 1 0.7 

7 

a 

9 

10 

1 1  

12 

1 8.0 
-- Mudstone bedding attitude of N9°W@5°NE taken at 7.5 

feet. 

Bottom of trench at 8.5 feet. 

PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

JOB NUMBER: 19-1 2420 
JOB NAME: Lot 31  

Rancho del Sol 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 

LOG NO. T-2 

FIGURE NO. l l lb 

t;: 

l iii I-
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::> d 0 
0 ..J 
3: Q. 
0 :;; 
..J <t 
co en 
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Geotechnical 
IExplol'ation, Inc. 

DATE LOGGED: September 6, 201 9  

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 
9.0-ft. x 3.0-ft x 7.0-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 223' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

8 

9 

FIELD DESCRIPTION AND 

CLASSIFICATION 

� DESCRIPTION AND REMARKS 
� (Grain Size, Density, Moisture, Color) 
(/J 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. 

TOPSOIL /  FILL (Qts / Qaf) 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Sl ightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

0 en 
::i 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 7.0 feet. 

r:: 
iii 
z C w 
0 

W
W w 

0 0:: 
0 < ::::,  .., t;  <t 

� '13  a. -
• O  

� ::I: � .!::  

JOB NUMBER: 1 9-1 2420 

� 
w 

::. 0:: 
::::, ::::,  
::E I-
- C/l I- -
a. 0 a :.  

PERCHED WATER TABLE 

IBULK BAG SAMPLE 

IN•PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 

0 :::r X 0 0 w 
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DATE LOGGED: September 6, 201 9  

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 

6.0-ft. x 3.0-ft x 4.5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 230' Above Mean Sea Level 

REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

FIELD DESCRIPTION AND 
CLASSIFICATION 

:c 5 � DESCRIPTION AND REMARKS 
t- ~ co o. 

en 

fu '1ii :ii: ::iE (Grain Size, Density, Moisture, Color) 
C � in � 

0 
en 
::i 

1 

2 

3 

4 

5 

6 

Sil TY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL I Fill (Qts I Qaf) 

SM 

SANDY CLAY, fine- to medium-grained sand. Very stiff. Very CH 
moist. Reddish brown with abundant iron oxide staining. 
-- 67% passing the No. 200 sieve. 

-- Atterberg limits: Liquid limit = 59, Plastic limit = 23, 
Plasticity index = 36. 

-- 69% passing the No. 200 sieve. 

WEATHERED FRIARS FORMATION (Tf) 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 4.5 feet. 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31  
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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Geotech11ical 
Expkwation, Inc. EQUI PMENT: Rubber tire backhoe 

DATE LOGGED: September 6, 201 9  

DIMENSION & TYPE O F  EXCAVATION: 

7.0-ft. x 3.0-ft x 3.5-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 207.5' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

1 

2 

3 

4 

5 

6 

FIELD DESCRIPTION AND 

CLASSIFICATION 

DESCRIPTION AND REMARKS 

(Grain Size, Density, Moisture, Color) 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL (Qts) 
CLAYEY SAND, fine- to medium-grained sand. Dense. 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

-- 41 % passing the No. 200 Sieve. 

c.i 
'11 
:) 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 

moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 3.5 feet. 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

I N-PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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Geotec:h111icar 
Exploration, llnc. 

DATE LOGGED: September 6, 201 9 

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYP E  OF EXCAVATION: 
1 2.0-ft. x 3.0-ft x 1 1 .0-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 224' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

1 

2 

3 

4 

6 

8 

10  

12 

14 

16 

18 

20 

FIELD DESCRIPTION AND 

CLASSIFICATION 

5 � DESCRIPTION AND REMARKS co 0. ::lE ::lE (Grain Size, Density, Moisture, Color) 0 

>- ;;§ 
SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown . Trace organic materials. 

TOPSOIL (Qts) 

::i 
SM 

CLAYEY SAND, fine- to medium-grained. Very dense. sc 
Slightly moist. Reddish brown with abundant iron oxide 
staining. 

\ WEATHERED FRIARS FORMATION (Tf) 
\, 

\ -------------------------------------------------------- ---
SIL TY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 1 1 .0 feet. 
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JOB NUMBER: 1 9-1 2420 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN•PLACE SAMPLE 

JOB NAME: Lot 31 
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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Geotechnical 
Exploi'ation, Im:. 

DATE LOGGED: September 6, 201 9  

EQUIPMENT: Rubber tire backhoe 

DIMENSION & TYPE OF EXCAVATION: 
9.0-ft. x 3.0-ft x 6.0-ft. ( L x W x D ) Trench 

LOGGED BY: AH SURFACE ELEVATION: ± 220.5' Above Mean Sea Level 
REVIEWED BY: DH/JAB GROUNDWATER/SEEPAGE DEPTH: Not Encountered 

FIELD DESCRIPTION AND 

CLASSIFICATION 

J: c5 � DESCRIPTION AND REMARKS 

i I � ! (Grain Size, Density, Moisture, Color) 
VJ 

1 

2 

3 

4 

5 

6 

SILTY SAND, fine- to medium-grained. Loose to medium 
dense. Dry. Brown. Trace organic materials. 

TOPSOIL (Qts) 

CLAYEY SAND, fine- to medium-grained. Very dense. 
Sl ightly moist. Reddish brown with abundant iron oxide 
staining. 

WEATHERED FRIARS FORMATION (Tf) 

0 
cli 
::i 

SM 

SC 

SILTY SAND, fine- to medium-grained. Very dense. Slightly SM 
moist. Yellowish pale gray with trace iron oxide staining 
throughout. 

FRIARS FORMATION (Tf) (SANDSTONE) 

Bottom of trench at 6.0 feet. 
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PERCHED WATER TABLE 

BULK BAG SAMPLE 

IN-PLACE SAMPLE 

JOB NAME: Lot 31  
Rancho del Sol 

MODIFIED CALIFORNIA SAMPLE 

NUCLEAR FIELD DENSITY TEST 

STANDARD PENETRATION TEST 

SITE LOCATION: 
Lot 31 - Rancho del Sol 
San Diego, CA 
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4�&;; Geotechnicaf 
, Exploration, Inc. 

�¥Jl� � Figure No. IV 

Normal Load (PSF) Peak Stress (PSF) 

1500 1015 

3000 1844 

5000 2846 

Phi Angle (Degrees) 27.6 

Cohesion (PSF) 249 

Direct Shear Te$i ,ASTM D3080-1 1 )  

Job Number: 19-12420 

Job Name: Lot 31 Rancho del Sol 

Sample Number: T-1 @ 3.5 '-5.5' 

Sample Description: Si lty Sand {SM)  Yel lowish-pale-gray 

Test Method: Remolded to 90% of Maximum Dry Density - Saturated 
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B N C H  A N D K y R Q U I R E M E N TS 

\ 
Proposed 

Remove all  topsoil 
strip as specified 

Fill � Original  Ground Surface 

- - - - - -----=- -...;:::: 

Slope such th at sloughing 
or slidin g does not occur 

NOTES 

----
-------- -------- -------- ---- ----

H 

V 

------- ---- -..___ 
-
--- -

--- -
-
-
-
--- -

B 

1 .  The minimum width "B" o f  key shall be not  less than 1 0  feet.  Key and 
benches shall be excavated to firm, dense, natural-ground and verified 
by a Soils Engineer /Engineering Geologist .  

Slope Ratio = H: V 
= Horizon tal: Vertica l  
= 2. 0: 1 . 0 
( o r  as per soils engineer/ 
engineering geologist) 

-f-

O.uz--7/� 
--.{ ---

2. The outside edge o f  bottom key shall be below topsoil or loose surface 
material: Min imum one foo t  em bedment into dense material ( or as per 
Soils Engineer /Engineering Geologist). 

3. Key and benching required where the natural slope is steeper than 5.0 Figure No. VIII 

horizontal to 1 . 0  vertical (5. 0: 1 . 0), or as per Soils Engineer/ Engineering Geologist. 

4. Minimum 1 0% foll into slope ( or as per Soils Engineer /Engineering Geologist). 

5. Compaction test required every two (2) vertical feet from lowest fill area. 

1 9 - 1 2420-VIII 

Job No. 1 9 - 1 2420 

Geotechnicol 
Exploration, Inc. 

October 20 1 9  



APPENDIX A 

SOIL CLASSIFICATION CHART 

SOil DESCRIPTION 

Coarse-grained (More than half of  material is  larger than a No. 200 sieve) 

G RAVELS, CLEAN G RAVELS 

( More than half of coarse fraction 

is larger than No.  4 sieve size, but 

smal ler than 3")  

G RAVELS WITH FINES 

(Appreciable amount) 

SANDS, CLEAN SANDS 

( More than half of coarse fraction 

is smal ler than a No.  4 sieve) 

SANDS WITH FINES 

(Appreciable amount) 

GW 

GP 

GC 

SW 

SP 

SM 

Wel l-graded gravels, gravel and sand m ixtures, l i ttle 

or  no fines. 

Poorly graded gravels, gravel and sand mixtures, l ittle 

or no fines. 

Clay g ravels, poorly graded gravel-sand-si lt m ixtures 

Well-graded sand, gravel ly sands, l itt le or no fines 

Poorly graded sands, gravel ly sands, l ittle or no fines.  

S ilty sands ,  poorly graded sand and si lty mixtures. 

SC C layey sands, poorly graded sand and clay m ixtures . 

Fine-grained (More than half of material is smaller than a No. 200 sieve) 

SIL  TS AND C LAYS 

Liquid Limit Less than 50 

Liquid Limit Greater than 50 

HIGHLY O RGANIC SOILS 

(rev. 6/05) 

ML Inorganic s i l ts and Very fine sands, rock flour, sandy 
silt and clayey-silt sand mixtures with a sl ight 

plasticity 

CL Inorganic c lays of low to medium plasticity, gravel ly 

c lays, si lty c lays, clean clays. 

OL  Organic si lts and organic si lty clays o f  low plasticity. 

MH Inorganic si lts, m icaceous or d iatomaceous fine sandy 

or si lty soi ls, elastic s i lts. 

CH Inorganic c lays of high plasticity, fat clays. 

OH Organic clays of medium to high plasticity. 

PT Peat and other highly organic soils 



APPEN DIX B 

S LO PE STABILITY CALCU LATIONS 



S o i l  
Below 

1 
1 
1 
1 

XSTABL File : LOT 3 1 R l  9 - 2 4 - 1 9  1 2 : 0 4 

Unit 

* * * * * * *  * * * * 

* X S T A B L 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

S l ope Stab i l ity Analvs i s  
using the 

Method of S l i ces  

Copyright ( C )  1 9 92 - 2 0 0 8  
I nteractive So ftware De s igns , Inc . 

Mos cow , I D  8 3 8 4 3 ,  U . S . A .  

Al l Rights Res e rved 

* 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* Ver . 5 . 2 0 8  9 6  - 1 3 5 8  * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Problem Description RDS Lot 3 1  Trial 1 

Section A-A ' 

SEGMENT BOUNDARY COORDINATES 

4 SURFACE boundary s egment s 

Segment x - l e ft y - l e ft x-right y-right 
No . ( ft )  ( ft )  ( ft )  ( ft )  

Segment 

1 . 0 2 4 0 . 0  
2 1 2 . 0  2 3 7 . 0  
3 3 9 . 0  2 3 0 . 0  
4 6 9 . 0  2 1 5 . 0  

I SOTRO P I C  S o i l  Parameters  

1 S o i l  uni t ( s )  speci fied  

S o i l  Unit Wei ght Cohe s i on 

Unit Moi s t  Sat . Inte rcept 
No . ( pc f )  ( pc f )  ( ps f )  

1 1 1 5 . 0  1 2 5 . 0  2 5 0 . 0  

1 2 . 0  2 37 . 0  
3 9 . 0  2 3 0 . 0  

6 9 . 0  2 1 5 . 0 

9 0 . 0  2 1 5 . 0 

Friction Pore 
Pres sure 

Angle  Parameter 

( de g )  Ru 

2 7 . 5 0  

A cri t i cal fai lure surface searching me thod ,  using a random 
techn i que for generating C IRCULAR surfaces  has been speci fied . 
1 2 0 0  trial  sur faces will  be generated and analyzed . 4 0  Surfaces 
i n i tiate  from each of 30 points equa l l y  spaced along the ground 
surface between x = 6 5 . 0  ft and x = 8 0 . 0  ft 

1 



Each sur face terminat e s  be tween x = 1 0 . 0  ft and x=3 7 . 0  ft 

Unle s s  further l imitations were impos e d ,  the minimum elevation at 
whi ch a surface extends is y = . 0  ft 
5 . 0  ft l ine segments  de fine each trial  failure sur face . 

ANGULAR RESTR I C T I ONS 

The  first  segment o f  e a ch f a i lure sur face will  be  incl ined within 
the  angular  range de fined  by : 

Lower angular  l imi t : = 

Upper  angular  l imit  : = 

- 4 5 . 0  degrees 
( s l ope angle - 5 . 0 ) degrees 

Factors  o f  s a fety  have been cal culated by the 

* * * * * S IMPL I FIED  JANBU METHOD * * * * * 

The 1 0  mos t  c r i t i cal  o f  a l l  the fai l ure surfaces  examined are 
di splayed below - the mo s t  c r i t i cal  first  

* *  

Fai lure s u r face No . 1 speci fied  by 1 3  coordinate points 

Point 
No . 

1 
2 
3 
4 
5 
6 
7 

8 
9 

1 0  
1 1  
1 2  
1 3  

Corrected JANBU FOS 

Fa i lure surface No . 
Point  

No . 
1 
2 
3 
4 
5 
6 

x-surf  
( ft )  
7 0 . 6 9 
6 5 . 8 7 
6 0 . 92 
5 5 . 92 
5 0 . 9 5  
4 6 . 0 8 
4 1 . 3 9 
3 6 . 9 5  
3 2 . 8 3 
2 9 . 1 0  
2 5 . 8 1 
2 3 . 0 1 
2 2 . 1 0 

2 . 4 7 6  

2 speci fied  
x-surf  

( ft )  
7 1 . 2 1  
6 6 . 3 8 
6 1 . 4 3  
5 6 . 4 3  
5 1 . 4 6 
4 6 . 57 

2 

y-surf  
( ft )  

2 1 5 . 0 0 
2 1 3 . 67 
2 1 2 . 9 4  
2 1 2 . 8 4 
2 1 3 . 3 6  
2 1 4 . 4 9 
2 1 6 . 2 2 
2 1 8 . 52 
2 2 1 . 3 6 
2 2 4 . 68 
2 2 8 . 4 5 
2 3 2 . 5 9 
2 3 4 . 3 8 

* * ( Fo factor 

by 1 3  coordinate 
y-surf  

( ft )  
2 1 5 . 0 0 
2 1 3 . 7 0 
2 1 2 . 9 8  
2 1 2 . 8 6 
2 1 3 . 3 5  
2 1 4 . 4 3 

1 . 0 6 9 )  

points  



7 
8 
9 

1 0  
1 1  
1 2  
1 3  

* *  Corrected JANBU FOS 

Fa i lure sur face No . 3 
Point 

No . 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  

* *  Corrected JANBU FOS 

Fai lure sur face No . 
Point 

No . 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  

* *  Corrected JANBU FOS 

4 1 . 8 6  2 1 6 . 0 8 
3 7 . 3 7 2 1 8 . 3 0  
3 3 . 1 9 2 2 1 . 0 3 
2 9 . 3 6 2 2 4 . 2 5 
2 5 . 9 5 2 2 7 . 9 0 
2 3 . 0 0 2 3 1 . 9 4 
2 1 . 5 5 2 3 4 . 5 3 

2 . 4 7 9  * *  ( Fo factor 1 . 0 68 )  

speci fied  by 13  coordinate points 
x- surf  y-surf  

( ft )  ( ft )  
7 0 . 6 9 2 1 5 . 0 0 
6 5 . 9 7 2 1 3 . 3 4 
6 1 . 0 7 2 1 2 . 3 6 
5 6 . 0 8  2 1 2 . 0 7  
5 1 . 1 0 2 1 2 . 4 9  
4 6 . 2 2 2 1 3 . 6 1  
4 1 . 5 5 2 1 5 . 3 9 
3 7 . 1 8 2 1 7 . 8 2  
3 3 . 1 9 2 2 0 . 8 4 
2 9 . 6 7 2 2 4 . 3 8 
2 6 . 67 2 2 8 . 3 9 
2 4 . 2 7 2 3 2 . 7 7 
2 3 . 8 4 2 3 3 . 9 3  

2 . 4 8 0  * *  ( Fo factor 1 . 0 7 4 )  

4 speci fied by 1 3  coordinate points 
x-surf  y-surf  

( ft )  ( ft )  
7 1 . 7 2  2 1 5 . 0 0 
6 6 . 9 2 2 1 3 . 62 
6 1 . 9 8 2 1 2 . 8 2  
5 6 . 9 9  2 1 2 . 6 1  
5 2 . 0 0 2 1 2 . 9 9 
4 7 . 1 0 2 1 3 . 9 7 
4 2 . 3 4 2 1 5 . 5 1 
3 7 . 8 1 2 1 7 . 62 
3 3 . 5 5 2 2 0 . 2 4 
2 9 . 64 2 2 3 . 3 5 
2 6  . 1 2 2 2 6 . 9 1 
2 3 . 0 5  2 3 0 . 8 5 
2 0 . 7 1 2 3 4 . 7 4 

2 . 4 8 0  * * ( Fo factor = 1 . 0 6 9 ) 

Fai lure sur face No . 5 spec i f i ed by 1 1  coordinate points 

3 



Point x-surf  y-surf  
No . ( ft )  ( ft )  

1 6 9 . 1 4 2 1 5 . 0 0 
2 6 4 . 2 9 2 1 3 . 7 7 
3 5 9 . 32 2 1 3 . 2 7 
4 5 4 . 32 2 1 3 . 5 3 
5 4 9 . 4 2 2 1 4 . 5 3 
6 4 4 . 7 3 2 1 6 . 2 5 
7 4 0 . 3 4 2 1 8 . 6 5 
8 3 6 . 3 7 2 2 1 .  6 8  
9 32 . 8 8 2 2 5 . 2 7 

1 0  2 9 . 9 8 2 2 9 . 3 4 
1 1  2 8 . 2 2 2 3 2 . 7 9 

* *  Corrected JANBU FOS 2 . 4 8 0  * *  ( Fo factor 1 . 0 7 0 )  

Fai lure sur face No . 6 speci fied by 1 3  coordinate  point s 
Point x-surf  y-sur f 

No . ( ft )  ( ft )  
1 7 0 . 1 7  2 1 5 . 0 0 
2 6 5 . 4 2 2 1 3 . 4 4 
3 6 0 . 5 1 2 1 2 . 52 
4 5 5 . 52 2 1 2 . 2 3  
5 5 0 . 5 3 2 1 2 . 5 8 
6 4 5 . 6 3 2 1 3 . 5 8 
7 4 0 . 9 0 2 1 5 . 2 0 
8 3 6 . 4 2 2 1 7 . 4 2 
9 32 . 2 6  2 2 0 . 1 9 

1 0  2 8 . 4 9 2 2 3 . 4 8 
1 1  2 5 . 1 8  2 2 7 . 2 3  
1 2  2 2 . 3 8 2 3 1 . 3 7 
1 3  2 0 . 6 8 2 3 4 . 7 5 

* *  Corrected  JANBU FOS 2 . 4 8 0  * *  ( Fo factor 1 .  0 7 2 ) 

Fai lure sur face No . 7 spe c i f ied by 1 2  coordinate points  
Point x - su r f  y-sur f 

No . ( ft )  ( ft )  
1 7 0 . 6 9  2 1 5 . 0 0  
2 6 5 . 8 8 2 1 3 . 64 
'> 6 0 . 9 2  2 1 2 . 9 8 ::, 

4 5 5 . 9 2  2 1 3 . 0 3  
5 5 0 . 9 8 2 1 3 . 7 9 
6 4 6 . 2 0 2 1 5 . 2 5 
7 4 1 .  6 7  2 1 7 . 3 7 
8 3 7 . 4 9 2 2 0 . 1 2 
9 3 3 . 7 5 2 2 3 . 4 3 

1 0  3 0 . 5 1 2 2 7 . 2 4  
1 1  2 7 . 8 6  2 3 1 . 4 8 
1 2  2 7 . 1 5 2 3 3 . 0 7 

4 



* *  Corrected JANBU FOS 2 . 4 8 1  * *  ( Fo factor 1 . 0 7 1 )  

Fai l ure surface No . 8 speci fied  by  1 3  coordinate points 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 7 1 . 7 2  2 1 5 . 0 0 
2 67 . 0 3 2 1 3 . 2 7 
3 62 . 1 4 2 1 2 . 2 2 
4 5 7 . 1 6 2 1 1 . 8 8  
5 52 . 1 7 2 1 2 . 2 4 
6 4 7 . 2 8 2 1 3 . 3 0  
7 4 2 . 6 0 2 1 5 . 0 5  
8 3 8 . 2 1 2 1 7 . 4 4 
9 3 4 . 2 0 2 2 0 . 4 3 

1 0  3 0 . 65 2 2 3 . 95 
1 1  2 7 . 6 4  2 2 7 . 9 5 
1 2  2 5 . 2 3 2 3 2 . 32 
1 3  2 4 . 7 0 2 3 3 . 7 1 

* *  Corre cted JANBU FOS 2 . 4 8 1  * *  ( Fo factor 1 . 0 7 5 )  

Fai lure sur face No . 9 speci fied  by  1 4  coordinate points 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 7 0  . 1 7 2 1 5 . 0 0 
2 6 5 . 3 1 2 1 3 . 8 3 
3 6 0 . 3 5 2 1 3 . 2 1 
4 5 5 . 3 5  2 1 3 . 1 3 
5 5 0 . 3 7 2 1 3 . 6 0  
6 4 5 . 4 8  2 1 4 . 62 
7 4 0 . 7 2  2 1 6 . 1 7  
8 3 6 . 1 7  2 1 8 . 2 3 
9 3 1 . 8 7 2 2 0 . 7 8 

1 0  2 7 . 8 8  2 2 3 . 7 9 
1 1  2 4 . 2 4 2 2 7 . 2 2 
1 2  2 1 . 0 0 2 3 1 . 0 3 
1 3  1 8 . 2 0 2 3 5 . 1 7 
1 4  1 8 . 0 6 2 3 5 . 4 3 

* *  Corrected JANBU FOS = 2 . 4 8 4  * *  ( Fo factor 1 . 0 6 5 )  

Fai lure sur face No . 1 0 speci fied by 1 4  coordinate points 
Point x-surf  y- surf  

No . ( ft )  ( ft )  
1 7 1 . 7 2  2 1 5 . 0 0 
2 6 6 . 9 1 2 1 3 . 6 6 
3 6 1 . 9 7 2 1 2 . 8 6 
4 5 6 . 9 8 2 1 2 . 6 1  

5 



5 5 1 . 9 9  2 1 2 . 9 1 
6 4 7 . 0 6 2 1 3 . 7 7 
7 4 2 . 2 6 2 1 5 . 1 7 
8 3 7 . 6 5 2 1 7 . 1 0 
9 3 3 . 2 8 2 1 9 . 52 

1 0  2 9 . 2 0 2 2 2 . 4 2 
1 1  2 5 . 4 7 2 2 5 . 7 5 
1 2  2 2 . 1 3 2 2 9 . 4 7 
1 3  1 9 . 2 3 2 3 3 . 5 4 
1 4  1 8 . 2 0 2 3 5 . 3 9 

* *  Corrected JANBU FOS = 2 . 4 8 4  * *  ( Fo factor 1 .  0 6 7 ) 

The fol l owing i s  a summary o f  the TEN most  c r i t i cal  surfaces  

Probl em De s cription : RSD Lot 31  Trial  1 

Avai l ab l e  

S trength 

( lb )  

3 .  7 2 1 E+ 0 4  

3 . 7 6 1 E + 0 4  

3 . 8 1 1E+ 0 4  

3 . 9 2 8 E + 0 4  

2 .  9 63 E+ 0 4  

4 . 0 9 1E+ 0 4  

3 . 1 7 9E+ 0 4  

3 . 7 8 3E + 0 4  

4 . 0 2 0E+ 0 4  

4 . 1 9 5E+ 0 4  

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

1 0 . 

Modi fied  

JANBU FOS 

2 . 4 7 6  

2 . 4 7 9  

2 . 4 8 0  

2 . 4 8 0  

2 . 4 8 0  

2 . 4 8 0  

2 . 4 8 1  

2 . 4 8 1  

2 . 4 8 4  

2 . 4 8 4  

Correction 

Factor 

1 . 0 6 9  

1 .  0 68 

1 . 0 7 4  

1 . 0 6 9  

1 .  0 7 0  

1 . 0 7 2  

1 . 0 7 1  

1 . 0 7 5  

1 . 0 6 5  

1 . 0 67 

Initial  

x-coord 

( ft )  

7 0 . 6 9 

7 1 . 2 1 

7 0 . 6 9 

7 1 . 7 2  

6 9 . 1 4 

7 0 . 1 7 

7 0 . 6 9 

7 1 . 7 2  

7 0 . 1 7 

7 1 . 7 2  

Terminal 

x-coord 

( ft )  

2 2 . 1 0 

2 1 .  5 5  

2 3 . 8 4 

2 0 . 7 1 

2 8 . 2 2 

2 0 . 68 

2 7 . 1 5 

2 4 . 7 0 

1 8 . 0 6 

1 8 . 2 0 

* * * END OF FILE  * * * 
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XSTABL File : LOT 3 1 R2 9 - 2 4 - 1 9  1 3 : 1 6  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* X s T A B L * 
* * 
* S l ope Stabi l ity  Analys i s  * 
* u s i ng the * 
* Method o f  S l i ce s  * 
* * 
* Copyright ( C )  1 9 9 2  - 2 0 0 8  * 
* I nteract ive So ftware Des igns , Inc . * 
* Mo s cow,  I D  8 3 8 4 3 ,  U . S . A . * 
* * 
* Al l Rights Res e rved * 
* * 
* Ve r .  5 . 2 0 8  9 6  - 1 3 5 8  * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Problem Description : Rancho Del Sol Lot 3 1  Section B 

SEGMENT BOUNDARY COORDINATES 

3 S URFACE boundary segments  

Segment x - l e ft y - l e ft 
No . ( ft )  ( ft )  

1 2 0 . 0  2 4 4 . 0  
2 4 1 . 0 2 4 1 . 0 
3 6 4 . 0  2 2 9 . 0  

I SOTRO P I C  S o i l  Parameters  

x-right y-right S o i l  Unit 
( ft )  ( ft )  Be low Segment 

4 1 . 0 2 4 1 . 0 1 

6 4 . 0  2 2 9 . 0 1 

8 0 . 0  2 2 9 . 0  1 

1 S o i l  unit ( s )  speci fied 
S o i l  Unit Weight Cohes i on 
Unit Mo i s t  Sat . I ntercept 

No . ( pcf ) ( p c f )  ( p s f )  

Friction 
Angl e  
( de g )  

Pore Pre s sure 
Parameter  Constant 

Ru ( p s f )  

Water 
Surface 

No . 

1 1 1 5 . 0 1 2 5 . 0  2 5 0 . 0  2 7 . 5 0 . 0 0 0  . 0 

A critical  fai lure surface s e arching method , us ing a random 
technique for gene rating C IRCULAR s urfaces has  been spe c i f i ed . 
2 0 0 0  trial  surfaces  will  be generated and analyzed . 
5 0  Surface s initiate from each o f  4 0  points equa l l y  spaced 
a long the ground surface be tween x 6 0 . 0  ft  

and  x 7 5 . 0  ft 

E a ch sur face terminates between 
and 

1 

X = 
X 

2 2 . 0  ft 
3 9 . 0  ft 

0 



Unl e s s  further l imi tations were imposed ,  the minimum e levat ion 
at whi ch a sur face extends is y = . 0  ft 

* * * * * DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * * 

2 . 0  ft l ine s egments de fine each trial  fai lure surface . 

ANGULAR RESTRI CT I ONS 

The f i r s t  segment of each failure sur face will  be inclined 
within the angular range defined by  : 

- 4 5 . 0  degrees Lowe r angular limit 
Upper  angular limit ( s lope angle - 5 . 0 ) degree s 

* * * * * S IMPL I FI E D  JANBU METHOD * * * * * 

The 1 0  mo s t  critical o f  a l l  the fai lure surfaces examined 
are di splayed below - the mos t  critical first  

Failure sur face No . 1 speci fied  by  2 0  coordinate points 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 6 5 . 0 0 2 2 9 . 0 0 
2 6 3 . 1 3 2 2 8 . 2 8 
3 6 1 . 2 1  2 2 7 . 7 3 
4 5 9 . 2 5 2 2 7 . 3 4  
5 5 7 . 2 6 2 2 7 . 1 3  
6 5 5 . 2 6 2 2 7 . 0 9 
7 5 3 . 2 7 2 2 7 . 2 3  
8 5 1 . 2 9  2 2 7 . 5 4 
9 4 9 . 3 5 2 2 8 . 02 

1 0  4 7 . 4 5 2 2 8 . 6 7 
1 1  4 5 . 6 3 2 2 9 . 4 7 
1 2  4 3 . 8 7 2 3 0 . 4 4 
1 3  4 2 . 2 1 2 3 1 . 5 5  
1 4  4 0 . 6 5 2 32 . 8 1 
1 5  3 9 . 2 1 2 3 4 . 1 9 
1 6  3 7 . 8 9 2 3 5 . 7 0 
1 7  3 6 . 7 1 2 3 7 . 3 1 
1 8  3 5 . 6 8 2 3 9 . 0 2 
1 9  3 4 . 7 9 2 4 0 . 8 1 
2 0  3 4 . 3 5 2 4 1 . 9 5 

* *  Corrected JANBU FOS = 2 . 7 5 2  * *  ( Fo factor 

Failure sur face No . 2 spe c i f i ed by 2 0  coordinate points 
Point x-surf  y-surf  

2 

1 .  0 7 5 )  



No . ( ft )  ( ft )  
1 6 4 . 2 3 2 2 9 . 0 0 
2 62 . 3 5  2 2 8 . 32 
3 6 0 . 4 2 2 2 7 . 8 1 
4 5 8 . 4 5 2 2 7 . 4 6 
5 5 6 . 4 5  2 2 7 . 2 8 
6 5 4 . 4 5 2 2 7 . 2 8 
7 52 . 4 6 2 2 7 . 4 5 
8 5 0 . 4 9 2 2 7 . 7 8 
9 4 8 . 5 6 2 2 8 . 2 9 

1 0  4 6 . 6 7 2 2 8 . 9 6 
1 1  4 4 . 8 5 2 2 9 . 7 9 
1 2  4 3  . 1 1 2 3 0 . 7 7 
1 3  4 1 . 4 6 2 3 1 . 9 0 
1 4  3 9 . 9 1 2 3 3  . 1 7 
1 5  3 8 . 4 8 2 3 4 . 5 6 
1 6  3 7 . 1 7 2 3 6 . 0 7 

1 7  3 5 . 9 9 2 3 7 . 69 
1 8  3 4 . 9 6  2 3 9 . 4 1 
1 9  3 4 . 0 8 2 4 1 . 2 0 
2 0  3 3 . 7 6 2 4 2 . 0 3 

* *  Corre cted JANBU FOS 2 . 7 5 3  * *  ( Fo factor 1 . 0 7 4 )  

Fail ure sur face No . 3 spe c i fied by 2 0  coordinate points 
Point x-surf  y-surf  

No . ( ft )  ( ft )  ' 6 5 . 0 0 2 2 9 . 0 0 .L 

2 6 3 . 1 0 2 2 8 . 3 9 
3 6 1 . 1 5 2 2 7 . 9 2  
4 5 9 . 1 7  2 2 7 . 6 2  
5 5 7 . 1 8 2 2 7 . 4 7 
6 5 5 . 1 8 2 2 7 . 4 8 
7 5 3 . 1 9 2 2 7 . 65 
8 5 1 . 2 1  2 2 7 . 97 
9 4 9 . 2 7 2 2 8 . 4 6 

1 0  4 7 . 37 2 2 9 . 0 9 
1 1  4 5 . 5 3 2 2 9 . 8 7 
1 2  4 3 . 7 6 2 3 0 . 7 9 
1 3  4 2 . 0 7 2 3 1 . 8 6 
1 4  4 0 . 4 6 2 3 3 . 0 5 
1 5  3 8 . 95 2 3 4 . 3 6 
1 6  3 7 . 5 6 2 3 5 . 8 0 
1 7  3 6 . 2 8 2 3 7 . 3 3 
1 8  3 5 . 1 2 2 3 8 . 9 7 
1 9  3 4 . 1 0 2 4 0 . 6 9 
2 0  3 3 . 4 2 2 4 2 . 0 8 

* *  Corrected JANBU FOS 2 . 7 5 4  * *  ( Fo factor 1 .  0 7 1 )  
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Fai lure sur face No . 4 speci fied  by 1 9  coordinate points 
Point  x-surf  y- surf  

No . ( ft )  ( ft )  
1 6 5 . 0 0 2 2 9 . 0 0 
2 6 3  . 1 3 2 2 8 . 2 9 
3 6 1 . 2 1  2 2 7 . 7 4 
4 5 9 . 2 4  2 2 7 . 3 8 
5 5 7 . 2 5 2 2 7 . 2 0 
6 5 5 . 2 5 2 2 7 . 2 0 
7 5 3 . 2 6 2 2 7 . 3 8 
8 5 1 . 2 9 2 2 7 . 7 5 
9 4 9 . 3 6 2 2 8 . 2 9 

1 0  4 7 . 5 0 2 2 9 . 0 0 
1 1  4 5 . 7 0 2 2 9 . 8 8 
1 2  4 4 . 0 0 2 3 0 . 93 
1 3  4 2 . 3 9 2 3 2 . 1 2 
1 4  4 0 . 9 0 2 3 3 . 4 6 
1 5  3 9 . 5 4 2 3 4 . 92 
1 6  3 8 . 3 2 2 3 6 . 5 1 
1 7  3 7 . 2 5 2 3 8 . 2 0 
1 8  3 6 . 3 4 2 3 9 . 9 8 
1 9  3 5 . 6 1 2 4 1 . 7 7 

* *  Corrected JANBU FOS 2 . 7 5 5  * *  ( Fo factor 1 .  0 7 6 )  

Fai lure sur face No . 5 speci fied  by 2 0  coordinate points 
Point x-surf  y-surf 

No . ( ft )  ( ft )  
1 6 4 . 62 2 2 9 . 0 0 
2 62 . 7 6 2 2 8 . 2 5 
Cl 6 0 . 8 5 2 2 7 . 67 J 

4 5 8 . 8 9 2 2 7 . 2 6 
5 5 6 . 9 0 2 2 7 . 02 
6 5 4 . 9 0 2 2 6 .  9 6  
7 5 2 . 9 1 2 2 7 . 0 7 
8 5 0 . 9 3 2 2 7 . 3 5 
9 4 8 . 9 8 2 2 7 . 8 1 

1 0  4 7 . 0 8 2 2 8 . 4 3 
1 1  4 5 . 2 4 2 2 9 . 2 2 
1 2  4 3 . 4 8 2 3 0 . 1 6 
1 3  4 1 . 8 0  2 3 1 . 2 6  
1 4  4 0 . 2 3 2 3 2 . 4 9 
1 5  3 8 . 7 7  2 3 3 . 8 6 
1 6  3 7 . 4 4 2 3 5 . 3 5 
1 7  3 6 . 2 4 2 3 6 . 9 5  
1 8  3 5 . 1 9 2 3 8 . 6 5 
1 9  3 4 . 2 9 2 4 0 . 4 4 
2 0  3 3 . 6 4 2 4 2 . 0 5 

* *  Corrected JANBU FOS 2 . 7 5 8  * *  ( Fo factor 1 .  0 7 6 )  
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Fai lure s ur face No . 6 speci fied  by  2 1  coordinate points 
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 6 6 . 1 5 2 2 9 . 0 0 
2 6 4 . 3 0 2 2 8 . 2 4 
3 6 2 . 4 0 2 2 7 . 6 3 
4 6 0 . 4 5 2 2 7 . 1 9 
5 5 8 . 4 7 2 2 6 .  9 0  
6 5 6 . 4 7 2 2 6 . 7 9 
7 5 4 . 4 7 2 2 6 . 8 4 
8 5 2 . 4 8 2 2 7 . 0 5  
9 5 0 . 52 2 2 7 . 4 3 

1 0  4 8 . 6 0 2 2 7 . 9 7 
1 1  4 6 .  7 2  2 2 8 . 6 7 
1 2  4 4 . 9 1 2 2 9 . 52 
1 3  4 3 . 1 8 2 3 0 . 52 
1 4  4 1 . 5 4 2 3 1 . 6 6  
1 5  3 9 . 9 9 2 3 2 . 9 3 
1 6  3 8 . 5 6 2 3 4 . 3 3 
1 7  3 7 . 2 5 2 3 5 . 8 3 
1 8  3 6 . 0 6 2 3 7 . 4 5 
1 9  3 5 . 0 2 2 3 9 . 1 5 
2 0  3 4 . 1 2 2 4 0 . 9 4 
2 1  3 3 . 6 8  2 4 2 . 0 5 

* *  Corrected JANBU FOS 2 . 7 5 9  * *  ( Fo factor 1 .  0 7 5 )  

Fai lure surface No . 7 speci fied by 1 9  coordinate points 
Point x - s ur f  y-surf  

No . ( ft )  ( ft )  
1 6 4 . 62 2 2 9 . 0 0 
2 6 2 . 6 8 2 2 8 . 4 8 
3 6 0 . 7 2  2 2 8 . 1 2 
4 5 8 . 7 3 2 2 7 . 9 1 
5 5 6 . 7 3 2 2 7 . 8 6 
6 5 4 . 7 3 2 2 7 . 9 6  
7 5 2 . 7 5 2 2 8 . 2 2 
8 5 0 . 7 9 2 2 8 . 64 
9 4 8 . 8 7 2 2 9 . 2 0 

1 0  4 7 . 0 1 2 2 9 . 9 2  
1 1  4 5 . 2 0 2 3 0 . 7 8 
1 2  4 3 . 4 7 2 3 1 . 7 7  
1 3  4 1 . 8 2 2 3 2 . 9 1 
1 4  4 0 . 2 6 2 3 4 . 1 6 
1 5  3 8 . 8 1 2 3 5 . 5 4  
1 6  3 7 . 4 7 2 3 7 . 0 2  
1 7  3 6 . 2 5 2 3 8 . 6 1 
1 8  3 5 . 1 5 2 4 0 . 2 8 
1 9  3 4 . 2 4 2 4 1 . 9 7 
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* *  Corrected JANBU FOS 2 . 7 5 9  * *  ( Fo factor 1 .  0 68 )  

Failure surface No . 8 speci fied  by  2 1  coordinate point s 
Point  x-surf  y-surf  

No . ( ft )  ( ft )  
1 6 5 . 3 8 2 2 9 . 0 0 
2 6 3 . 4 9 2 2 8 . 3 7 
3 6 1 . 5 5 2 2 7 . 8 9 
4 5 9 . 5 7 2 2 7 . 5 5 
5 5 7 . 5 8 2 2 7 . 3 7 

6 5 5 . 5 8 2 2 7 . 3 4 
7 5 3 . 5 9 2 2 7 . 4 7 
8 5 1 . 6 1 2 2 7 . 7 5 
9 4 9 . 6 5 2 2 8 . 1 8 

1 0  4 7 . 7 4 2 2 8 . 7 6  
1 1  4 5 . 8 8 2 2 9 . 4 9 
1 2  4 4 . 0 7 2 3 0 . 3 5 
1 3  4 2 . 3 4 2 3 1 . 3 5 
1 4  4 0 . 6 9 2 32 . 4 9 
1 5  3 9 . 1 4  2 3 3 . 7 4 
1 6  3 7 . 68 2 3 5  . 1 1 
1 7  3 6 . 3 3 2 3 6 . 5 9 
1 8  3 5 . 1 0  2 3 8 . 1 7 
1 9  3 4 . 0 0 2 3 9 . 8 4 
2 0  3 3 . 0 3 2 4 1 . 5 9 
2 1  3 2 . 7 6 2 4 2 . 1 8 

* *  Corre cted JANBU FOS 2 . 7 6 0  * *  ( Fo factor 1 . 0 7 1 )  

Fai l ure sur face No . 9 speci fied  by 2 1  coordinate points  
Point x-surf  y-surf  

No . ( ft )  ( ft )  
1 6 6 . 5 4  2 2 9 . 0 0 
2 6 4 . 7 1 2 2 8 . 1 9 
3 62 . 8 2 2 2 7 . 5 4  
4 6 0 . 8 8 2 2 7 . 0 6 
5 5 8 . 9 0 2 2 6 . 7 5 
6 5 6 . 9 1  2 2 6 . 6 0  
7 5 4 . 9 1 2 2 6 . 6 3  
8 5 2 . 92 2 2 6 . 8 3 
9 5 0 . 9 5 2 2 7 . 2 0 

1 0  4 9 . 0 2 2 2 7 . 7 3 
1 1  4 7 . 1 5 2 2 8 . 4 3 
1 2  4 5 . 3 4  2 2 9 . 2 9 
1 3  4 3 . 62 2 3 0 . 3 0 
1 4  4 1 . 9 8 2 3 1 . 4 6 
1 5  4 0 . 4 6 2 32 . 7 5 
1 6  3 9 . 0 4 2 3 4 . 1 6 
1 7  3 7 . 7 6  2 3 5 . 7 0 
1 8  3 6 . 6 1 2 3 7 . 3 3 
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1 9  3 5 . 6 1 2 3 9 . 0 6 
2 0  3 4 . 7 6  2 4 0 . 8 7 
2 1  3 4 . 3 6 2 4 1 . 9 5 

* *  Corrected JANBU FOS 2 . 7 63 * *  ( Fo factor 1 . 0 7 7 )  

Fai lure s urface No . 1 0 speci fied  by 1 9  coordinate points 
Point  x-surf  y-surf  

No . ( ft )  ( ft )  
1 6 4 . 62 2 2 9 . 0 0 
2 6 2 . 7 1  2 2 8 . 3 8 
3 6 0 . 7 6 2 2 7 . 93 
4 5 8 . 7 8 2 2 7 . 6 7  
5 5 6 . 7 8 2 2 7 . 5 9 
6 5 4 . 7 9 2 2 7 . 7 0 
7 52 . 8 1 2 2 7 . 9 9 
8 5 0 . 8 6 2 2 8 . 4 6 
9 4 8 . 97 2 2 9 . 1 1 

1 0  4 7 . 1 5 2 2 9 . 9 3 
1 1  4 5 . 4 1  2 3 0 . 9 1 
1 2  4 3 . 7 6 2 3 2 . 0 6 
1 3  4 2 . 2 3 2 3 3 . 3 4 
1 4  4 0 . 8 3 2 3 4 . 7 7 
1 5  3 9 . 5 6 2 3 6 . 3 1 
1 6  3 8 . 4 4 2 3 7 . 9 7 
1 7  3 7 . 4 7 2 3 9 . 7 2  
1 8  3 6 . 6 8 2 4 1 . 5 5 
1 9  3 6 . 6 6 2 4 1 . 62 

* *  Corrected JANBU FOS 2 . 7 6 5 * *  ( Fo factor 1 . 0 7 3 )  

The f o l l owing is a summary o f  the TEN mos t  critical  surfaces 

Probl em De s c ription : Rancho De l Sol  Lot  31  Section B 

Mod i fied  Correction I n i t ial  Terminal Avai lable  

JANBU  FOS Fa ctor x-coord x-coord S t rength 

( ft )  ( ft )  ( lb )  

1 .  2 . 7 5 2  1 .  0 7 5  6 5 . 0 0 3 4 . 3 5 2 . 0 2 9E+ 0 4  

2 .  2 . 7 5 3  1 . 0 7 4  6 4 . 2 3 3 3 . 7 6 2 . 0 32 E + 0 4  

3 .  2 . 7 5 4  1 .  0 7 1  6 5 . 0 0 3 3 . 4 2 2 . 0 0 8 E+ 0 4  

4 .  2 . 7 5 5  1 .  0 7 6  6 5 . 0 0 3 5 . 6 1 l . 9 0 5E+ 0 4  

5 .  2 . 7 5 8  1 . 0 7 6  6 4 . 6 2  3 3 . 6 4 2 .  1 1 9E+ 0 4  

6 .  2 . 7 5 9  1 . 0 7 5  6 6 . 1 5 3 3 . 68 2 . 1 6 4 E+ 0 4  

7 .  2 . 7 5 9  1 . 0 6 8 6 4 . 62 3 4 . 2 4 l . 8 3 8 E+ 0 4 

8 .  2 . 7 6 0 1 . 0 7 1  6 5 . 3 8 32 . 7 6  2 . 0 9 3E+ 0 4  

9 .  2 . 7 6 3  1 .  0 7 7  6 6 . 5 4 3 4 . 3 6 2 . 1 5 8E+0 4 

1 0 . 2 . 7 6 5  1 . 0 7 3  6 4 . 62 3 6 . 6 6  1 .  7 2 0 E + 0 4  
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* * * END OF  FILE * * * 
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SURFICIAL STABI LITY CALCULATIONS FOR PROPOSED CUT AND F I LL SLOPES 

phi(deg)= 27.5 
c(psf)= 250 

gamma Sat(pcf)= 1 25 
gamma Buoy(pcf)= 62.6 
slope angle(deg)= 26.6 

depth= 5 
FS= 1 .52 

Slope face 

radians 
0.4800 

0.4643 

slope slope 
ratio angle 

2 to 1 26.6 

Potential Failure Surface 
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